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PACKMAN GROUP
History

The Packman Company was founded in February 1975, and was soon
afterwards registered in companies Registration Office. In early years the
Packman construction and service branch focused on building installations.
Different mega power plants were built by cooperating with Brown Boveri
and Asseck companiesin 1976.

The company started its official activities in construction of High-Pressure
Vessels such as Hot-Water Boilers, Steam Boilers, Storage Tanks, Softeners
and HeatExchangersfrom 1984.

Packman Company is one of the first companies which supplied the high
qualityandstandard hotwater boilersto the customers.

Packman has exported its products to countries such as Uzbekistan, United
Arab Emirates and other countries in the Middle East. Itis one of the largest
producersofhot-waterand steam boilersin the Middle East.

Now we are proud to announce that the Packman industrial group has five
majorsub-brandsthat have producttitlesinall field of HVAC equipment and
engineering services, and we do not know this success except with the help
andsupportofourcustomers.

1. Construction Services Industry Association

2.Industry Association

3.Construction Companies' Syndicate
4. Technical Department Association
5.Mechanical Engineering Association
6. Engineering Standard Association

Departements:
Sales Deps: Technical Deps: Others:

N Power Plant & Petrochemical = Manufacturing R&D = After Sales Service

N Industrial = Innovation Center = Project Control

N Hospitally Service = EPC Execute Unit = Financial Office

N Commercial & Residential = Product Develop Unit :Commgrual Office

N Sport Complex&Pool = SalesEngineering Dep. = Marketing Department
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PACKMAN GROUP
Brands

® & @ R ¢

PACKMAN GREENMAN ROMAN RAADMAN CHILLMAN

Industrial Group Green mindset, green future Water solution alookto thefuture Coolesthvacaround
Designer&manufacturer Engineering& Designer&manufacturer  Designer&manufacturer  Designer&manufacturer
of Condensing,Hot Designing Commercial  ReverseOsmosisPlant&  of IndustrialMono&Dual of Air&WaterCooled
Water, Steam,HotOil&  Greenhouse Plant, CO2 Package, Water BlockGas, LPG, Light& Chillers,AirHandling
Waste HeatBoilers, Heat Dosing System, Flue Treatment, Softener& HeavyQilBurners, Units, Fancoil, HVAC
Exchangers, Autoclave gasCondenser& Filtersand Chemical Premixed & Postmixed Equipment,Cold

Pressure&Storage Special HVAC Systems,  Dosing Systemsé&etc Burners, Watertube Storage Room&etc
Vessels&etc Sustainable Agriculture burners, Processburners,
&etc Specialapplication
burners&Combustion

Solutions&etc
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SOME OF
Certificates are

*Pool boilerroom eSteam boilerroom *BoilerSelection
designe

« Hot Water Boiler Installation Commissioning

« Steam Boiler Installation And Commissioning

« Steam Mobile Boiler Installation And Commissioning
« Boiler Efficiency Calculation

« Hot QOil Boiler Maximum Temperature Calculation

« Boiler General Arrangement And Civil Guide In Boiler Room
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Product Description

Condensing Boiler technology is the most efficient, environmentally
friendly form of fuel heating available today. Condensing technology
recovers the condensation heat retained latently in flue gases; part of the
energy that normally disappears up the chimney in other heating systems.
Additionally, a modern condensing heating system increases the value of
the building as well as quality of life by reducing emissions. Condensing
technology offers an intelligent, easy-to-install solution to decrease fuel
costs.

With condensing technology, the water vapor contained in the flue gases
condenses on the cooler heat exchanger surfaces of the boiler, transferring
heatinto the boiler water. Large heat-transfer surfaces, a counter-flow heat
exchanger design, and cold return water temperatures together optimize
condensation opportunities. The heat released from condensation is
transmitted directly into the boiler water, minimizing thermal flue gas losses.
The seasonal efficiency of the OPTIMA series condensing boilers can reach
upto 107%, reducingheatingcostsbyupto20%in comparison with conventional
heating.

Optima Series

Packman was founded in 1975 and started its official activities in
construction of high-pressure vessels such as hot water boilers, steam
boilers, storage tanks, softeners and heat exchangers from 1984. In the last
ten years, Packman has been the first company to design and manufacture
gas-fired condensingboilersinall capacitiesinIran.

The OPTIMAseriesdesignisbased on Packman’sover45yearsof experience
in the hot water boilers market. Available in eight sizes from 100 kw to 600
kw. For more applications, greater than 600 kw, can easily chain multiple
unitstogether.

The OPTIMA series is a completely integrated solution with firetube heat
exchanger, premix burner and boiler management controls. The advanced
heat exchange design in the OPTIMA series allows the boiler to achieve
efficiencies up to 107%, and the modulating premix burner delivers high
turndown and NOx levels to less than 20 ppm. This boilerisideal for central
heatingapplicationsandindirecthotwatersupplyforworking pressuresup
to 10 bar.



Optima Structure
Theinternalstructure of Optima boilersis asfollows

Application

e Multi-family/Apartments, Education, Hotels, Medical Centers/Nursing
Homes, Office Buildingsand etc.

e Buildings with a hot-water heating system - low temperature: 55°C (131°F)
orbelow.

e Existing buildings with a hot-water heating system where the heat can
be transferred before returning to the boiler (e.g. heating a fresh air
compensatororadomestic water).

e Reheat the mitigation water system using heat pumps for heating and
air-conditioning.

Operating Features & Benefits

« Theheatingcircuitflowandlowtemperaturereturn flow canbe connected
withoutanyadditionalequipment, e.g. flow monitors.

« Theidealsolutionforprojectswhere energy performanceissought.

« Space Savings; the appliance is more compact and making it fiteasily in a
mechanical room.

« The316L stainlesssteel heatexchangerisdesignedforgreaterstrength
and longer life.

« Dualtemperaturereturns connectionsfor+6% efficiency gain.

www.packmangroup.com
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« Theabilitytoinstallan outdoorsensor

« Metalfiber premixmodulating burnerforultra-low NOxemissions.

« Modulatingstarting from 30% of the power.

« Low hydraulicresistance (idealforprimaryvariable flow applications)
« Nominimum temperaturerequirement.

« Easy-access, hinged burnerboilerlid toaid burnerservicing.

« Lownoisewith lessthan 70 dB at 3 feet.

« Direct/conventionalventwith CPVC, Polypropylene.

« Removableframesallow foreasy access and simplifies maintenance.
« Cascadelnstallation;easy-chain multiple unitsforapplications over

600kW. (Upto 6 unitscanbeconnected to onesequencerpanel.)

IntelligentIntegrated Controls

OPTIMA Series boilers are equipped with Honeywell MAXSYS controller, itis
aproven boiler/burnermanagement control that provides an intuitive operator
interface featuring integrated burner sequencing, trending, flame safety,
modulation, alarms, lockout, and much more, ensuring your boiler system
operates at peak efficiency, while providing necessary safety and reliability.
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The Honeywell MAXSYS controller with integrated lead/lag optimizes the
boiler room’s operational efficiency while delivering precise temperature
control to meet heating demands. The Honeywell MAXSYS controller can
communicate with your building’s Energy Management System (EMS),
which helps maximize overall system efficiency.

» Multiple loop PID set point control (central heat, domestic hot water and
lead/lag),

« Configurable lead/lag controlto match system requirements,

« Outdoortemperaturereset,

» Remoteenableand set point.

Remote Access To Boiler

« Actualtime/daydisplay

« Actualroomtemperature/roomtemperature set point

« Setpointadjustments

« Sevendays'time program with 2-6 pointswithindependentroomtemperature
settingsforeachday

« Systemoutputindications.

Bobes

Haea® Wiisless

3 Sienpsle M)
AF pugdn éf"y R Bridge = Wi Ay
2 7 Dy oS

To the Boller ﬂ . " ol

Optimal Hydronic Boiler Room Management

The OPTIMA condensing boiler operates most efficiently at reduced firing
rates. The Honeywell MAXSYS controlleris uniquely capable of taking advantage
of the OPTIMA’s combustion and thermal performance characteristics to
sequence and modulate OPTIMA boilers to maximize system efficiency.

www.packmangroup.com
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The Honeywell MAXSYS controller uses the common base load firing rate
methodtosequenceand modulateamultiple-boilersystem. Thisapproach
optimizestheboilers’ operatingefficiency while minimizing energy-wasting

EMS
(Fagrgy Mamagment Svansm)

shortcycling. The elimination of short cycling minimizes purge and standby
losses, while extending the life and reliability of your boiler system.

Up to 6 units can be connected to one sequencer panel. One unit will be set
to operate as the master with up to 5 dependent units. Additionally, it can
operate a hydronic heating loop with Domestic Hot Water Priority on an
indirectstoragetankorheatexchanger.

The Latest Boiler Design Technology

The OPTIMA, featuring stainless steel heat exchanger, is the best condensing
boiler on the market. Designed to provide maximum condensing efficiency,
the most reliable operation and complete system design flexibility. The
dualreturn advantage provides a 6%+ efficiency gain. Finally, our
proven firetube arrangement ensures reliability and longevity. In the
other hand, the OPTIMA was designed with the boiler operator in mind;
from the hinged burner to removable frames, no other boiler is as easy to
maintenance.

Modulating Premix Burner

The modulating premix burner and linkage less control automatically adjust
the air/gas mixture for maximum efficiency and optimum turndown.
A symmetrical, 360° even-temperature heat output is achieved from the
burner, providing clean combustion with ultra-low NOx emissions of less
than20 ppm asstandard.



Dual Return Advantage

The OPTIMA’s dual return advantage offers more opportunity to improve
systemefficiency. Mosthydronicsystemsblend returnsfromdifferentloops,
compromising the performance of your condensing boiler system. Our
advancedheatexchangertechnologyallowsyoutoconnectacold(lessthan
540C) returntothe lowerinlet connection and connect a high-temperature
(greaterthan600C) returntotheupperinletconnection,realizinga +6% gain
inefficiency byachievingtrue condensing performanceeveninapplications
with high-pressure heating loops.

98.0%
Q6.0%
94.0%
M Blended 60 C
92.0%

W 25% (low) 27C
75% (high) 71 C

20.0%

Percent Efficiency

88.0%

BB.0%

Percent Firing Rate
20% A40% B0% BO% 100%

Space-saving Design

AllOPTIMA products are delivered asasingle, fully assembled unit. Its small
footprint, doorway size, and quiet operation make it ideal for both new
construction and retrofitapplications.

The end result is OPTIMA boilers that easily-installed, highly efficient,
conserves space and lowers energy use to create significant short- and
long-term savings.

www.packmangroup.com
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Optima Technical Specifications

Wt Lt

Lifting Lug

© © © Q I

sove [ g
P, wrveyr
eactnn—
Optima
—
1 N4
N5

N
-t
o
L4
mi ’U wE I I |
) - L3 3 NE
| S
L1
g bi

Optima Optima Optima Optima Optima Optima Optima Optima
100 150 200 250 300 400 500 600
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Model Unit

Technical Data

Min Heat Input kw 25 37.5 50 62.5 75 100 125 150
Max Heat Input kw 100 150 200 250 300 400 500 600
~ Min Gas Consumption m3/hr 2.3 3.45 4.6 5.75 6.9 9.2 11.5 13.8
=
g Max Gas Consumption m3/hr 9.2 13.8 18.4 23 27.6 36.8 46 55.2
;ﬁ Efficiency 30/40 % 97
E,, Efficiency 70/80 % 86
E Gas connection Inch 1 1-1/4 1-1/2
. mbar
Min gas Pressure . 18(1/4
g (psi) (1/4)
Max Gas Pressure mbar 60 100
Min-Max Working bar 2-16
Pressure
Water Temp. Range °C 40-80
. VAC/
Electric Supply Hz/Ph 220/50/1
Max Condensate Lit/hr 12 18 24 30 36 48 60 72
Min-Max Water Flow Lit/s 1.2-4 1.9-6 2.5-8 3.1-10 3.8-12 5-16 6.2-20 7.6-24
Inlet/Outlet
GoN ey Inch 2 2 21/2 21)2 21/2 3 3 3
c Vent/Air Intake (N,) Inch 5 5 6 6 6 8 8 8
o
1)
S VentMaterial - PP/CPVC
o
oo
Bt .
5 g\cl)l;ldensate Discharge Inch 12
= 8
&
=
g Condensate PH - 4-4.5
z
Drain (N,) Inch 1/2
ReliefValve (N,) Inch 1/2

20



Optima Dimensional Specifications

Wit

Model
Dimentional
L

Lt

Wt

Ht

L1

L3

L4

L5

Lc

Water Content
Weight(dry)

Weight(Wet)

Unit

Lit
Ke

Kg

100

650
900
600
1680
380
960
1315
1530
300
89
218

307

Lifti

ng Lug

©

GAS VALVE __| \h
M. arveyt

150

715
970
665
1740

380

960
1365
1580
300

122

270

392

AIRINTAKE

®

200

765

970

715
1890
380

960
1390
1580
300

154

317

471

250

790
1100
740
1930
380
960
1430
1615
300
165
340

505

Lt

2

N4

N5

300

830
1140
780
2000
380
960
1505
1685
300
197
395

592

400

910
1260
860
2090
380
960
1485
1790
300
253
549

802

500

940
1290
890
2090
380
960
1485
1790
300
274
595)

869

Optima Optima Optima Optima Optima Optima Optima Optima

600

980
1330
930
2200
380
960
1605
1910
300
318
666

984

www.packmangroup.com
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Horizontal
Condensing
Boiler

(Atrisa Series)




Product Description

The Condensing Technology of boilers and water heaters features an
advancedhighefficiencyand convenientthat producesinstallation,operating,
and lifetime cost advantages to systems operating from 500 to 1200 kw. For
applications greaterthan 600 kW,you can easily chain multiple unitstogether.
Premix burners with a fiber mesh make the PACKMAN Condensing Boilers
ideal for“green” operation. The Premix burner technology help to achieve
emission levelslessthan 20 ppm Nox.

AtaGlance

Key Features

« Availableinfive sizesfrom 100 to 600 kw

« Efficienciesof upto 98%

« Advanced modulationtechnology

« Natural gasfuel

« Turndownratioupto5:1

« Whisper-quietoperation, even atfullfire

« Smallfootprint

« chainmultiple unitsforapplicationsover 600 kw

« Direct/conventionalventwith CPVC or Polypropylene(PP)

Atrisa Series

The Atrisa Series of boilers and water heaters continues the PACKMAN
tradition of meeting the market demand for hot water solutions that
reduceinstallation and life cycle costs while providing the best uptime
reliability. Incorporating the latest in highefficiency, the Atrisa Series
brings best-in class operation to awide range of facilitiesincluding:

« Multi-family/Apartments

« Education

. Hotels

« Medical Centers/Nursing Homes

« Office Buildings

High performanceinacompact, flexible design makesthe Atrisa Seriesthe
perfecthotwatersolution forsystemsrequiring 100 to 300 kw and above.

www.packmangroup.com
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In addition to lowering energy usage, the Atrisa Series maximizes each
square foot for a greater return on new facility investment. A variety of
quick-to-install, cost-efficient accessories eliminate the need for special
rigging or system changesto existingmechanicalrooms, making the Atrisa
Series equally well suited for retrofits. The end result is an easily-installed,
highly efficient solution that conserves space and owers energy use to
createsignificantshortand long-term savings forall kind of buildings.
The modular design in the Atrisa Series creates installation, operational,
andreliability benefits unmatched by competitive boilers orwater heaters
in the same class. Designing a hydronic system with an Atrisa Series unit
deliversadvantagessuch as:

Lower Costs: Installation, operating, and lifetime costs areall reduced due
tothe modulardesign that maximizes efficiency and operation.

Higher Uptime Reliability: The modular design also creates a level of
redundancy and reliability from a single Atrisa Series boiler or water heater
thatistypicallyonlyfoundin multi-unit systems.

Installation Flexibility: A wide variety of venting options allows the Atrisa
Series to be easily integrated into any system, whether it is a retrofit or new
construction.

Space Savings: ltscompactfootprintallowstheAtrisa Seriestobeinstalled in
small mechanicalrooms.

Easy Access: Simple side access makes it more efficient for technicians to
conduct scheduled service and maintenance on the units, which in turn
savestimeandreduceslaborcosts.

Maintaining the PACKMAN heritage, the Atrisa Series delivers high operating
efficiency of upto 98%. By achieving the highest possible seasonal efficiencies,
the Atrisa Series creates short-term and lifecycle energy savings. Best-in-
classperformanceisachieved byusingsuperiordesign approach thatincor-
porates.



High-Quality Materials: Atthe heart of the boilerisa uniqueheatexchanger designed
with oval-section stainless steel tubes. The heat exchanger is constructed
outof316L stainless steeltubesforhigh reliability and longlife.

Advanced Modulation and Condensing Technologies: The Atrisa Series
continues the decades-long trademark of PACKMAN solutions featuring
fully modulating and condensing technologies. High modulation means the
Atrisa Series matches loads exactly to need, minimizing cycling, eliminating
over-firing,and achievingtight temperature control.

Premix Burner: The Atrisa Series features a total premix combustion unit,
withvariable-speedfan. The burneroccupiesvery

little space vertically, allowing the entire length of the heat exchanger to be
exploitedand bringing obvious benefitsregarding condensationandstratification
intheboiler.

High Level Design: PACKMAN condensing boilers are designed using high
level technics such as computational fluid dynamics (CFD) for high thermal

efficiency andfinite elements (FE) analysisforensuring longlife.

www.packmangroup.com
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Model Unit 500 600 800 1000 1200
Power Input(Max) kw 500 600 800 1000 1200
Power Input(Min) kw 170 200 240 300 400
Max Water Pressure bar 6 6 6 6 6
Max Water Flow lit/s 24 29 38.5 48 58
Min Water Flow lit/s 8 9.6 12.8 16 19.2
£ Max Gas Consumption m3/hr 46 55 74 92 110
3
g Gas Pressure PSI 2 2 2 2 2
§ Max Condensate lit/hr 60 72 96 120 144
=
§ Electric Supply ph/v 3/220 3/220 3/220 3/220 3/220
§ Dry Weight kg 925 1015 1170 1290 1560

26
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Model Unit 500 600 800 1000 1200

L mm 1700 1950 1950 2150 2380
W mm 965 965 1030 1030 1030
H mm 1350 1350 1350 1350 1350
h mm 1210 1210 1210 1210 1210
hb mm 840 840 840 840 840
h1 mm 260 260 260 260 260
h2 mm 775 775 775 775 775
w mm 775 775 840 840 840
L1 mm 1500 1750 1750 1950 2180
Weight Kg 925 1015 1170 1290 1560
Model
Legend Aplication Type
| so0 |0 | a0 | 1000 | 200
1 Outlet PN10 3” 3” 4” 4” 4”
2 Inlet PN10 3” 3” 4” 4” 4”
3 Drain Cplg. 1” 1” 1” 1” 1”
4 ReliefValve Cplg. 1” 1” 1” 1” 1”
5 Condensate Threaded 1/2” 1/2” 1/2” 1/2” 1/2”
6 Manometer Cplg. 1” 1” 1” 1” 1”
7 Auxiliary Cplg. 1” 1” 1” 1” 1”
8 Flue Stack - 10” 10” 12” 12” 12” §
10 Pressure Tap Threaded M8 M8 12” 12” 12” g
11 Inspection Glass in 11/4” 11/4” 11/4” 11/4” 11/4” g
12 Fl‘;::sgl‘rp' Cplg. 1/4” 1/4” 1/4” 1/4” 1/4” _§
13 Auxiliary Cplg. 1/4” 1/4” 1/4” 1/4” 1/4” 5
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Rayka Plus
Condensing Boiler




Product Description

Packman’s RAYKA PLUS & RAYKA condensing boilers can work with natural
gasoroil. These boilers have high efficiency since they use the latent heat of
watervaporwhichexistsinflue gassesto preheatthecoldwaterenteringthe
boiler As a result. Water vapor and other products of combustion are
condensed whichin turnleadstoenergy and costsaving.

The Boiler’s operation is governed by the desired temperature of hot water
outlet. Usingaanalog, high precision temperature controller, the owner will
identify the required hot water temperature. Atemperature sensor located
in the boiler’s outlet manifold continuously measures the outlet water’s
temperature.

A combustion controller is incorporated to operate the gas valve and air
damper separately. This actuator controls the air/gas mixture entering the
burner. For As long as the set temperature is above that of the outlet water,
the boiler operates at maximum output capacity. Analogue signals are sent
to the temperature controller from the temperature sensor. The controller
then sends the corresponding signals to the actuator. Therefore, the
appropriate volume of air/gas mixture flows into the burner. As the outlet
temperature approaches the set temperature, the air/gas mixture flow is
gradually reduced by the servomotor (connected to the gas butterfly valve
and the air damper). This results in gradual decrease in the unit’s capacity.
This modulating system allows for optimum continuous operation of the
boilerand offersalmostinfinite capacity within the boiler operatingrange.
All of our products employ the patented radial pulsed technology. Due to
theturbulentmode of heat transfer, turbulent water flow and direct heating
of the heat exchanger, the overall heat transfer (thermal) efficiency of the
productsisin the range of 94.0% - 98.9%, depending on the return water’s
temperature. Packman’s Rayka Condensing Boilers are suitable for both
open&closed cycle heating.

In construction of these boilers, all tests are conducted in accordance with
the American National Standard Institute (ANSI). In addition, all Pressure
Partsarein accordance with the American Society of Mechanical Engineers
(ASME) standard. All materials used in the heat exchanger are also selected
according to the requirements of the American Society of Testing Material
(ASTM)

www.packmangroup.com
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Condensing Boiler Material
Packman Boilers are constructed of 300 series stainless steel (316L). 300
series stainless steels have more solidity than 400 series, because they
containnickeland chromium.

Capacity Range

Thecapacityrange of Packman ‘sRayka Plus condensing boilersdiffersfrom
500,000 to 3,000,000 kcal/hr and Rayka 800,000 to 10,000,000 kcal/hr with
working pressure up to 25 bar g. The stainless-steel heat exchanger used
in the boilers is constructed as a vertical coil, the size of which depends on
capacity. These condensing boilers can directly produce sanitary hot water
duetotheirmaterial &structure.

Applications

These boilers are used in schools, commercial and residential buildings,
potable water direct heating, water desalination systems, swimming pools
andvarious otherheating systems.

Smart Connection (10T)

Remotely control able to facilitate heat &set point programing. Communicating
any type of protocolsupported. Faultand statusreportavailable.Airand gas
damper’s automatic control.Load controllingCapacity ranges from 16% to
100% of full load.Adjustable hot water flow rate.Boiler Operation based on
return watertemperaturedirect heating.

Packman’s RAYKA PLUS & RAYKA Condensing Boiler’s Advantages

« Upto 10,000,000 kcal/hr Capacity

« Upto25barworking Pressure

« Canworksindirectwaterheating, (noneedforauxiliary heatexchanger)
« Easymaintenanceand commissioning

« Upto98% HHV efficiency

« Specialradial pulse burnerwith lowestamountof contamination

« ModularPremixburnerwith a capacity range of 16% to 100%

« Noneedforlongchimneys (UPVCandothercorrosion and temperature
resistant materialsforchimneyare acceptable).

« RAYKA Series Compatibility with dual fuel burners.



« PLC Control panelcompatible with IOT system
« Suitable for potable water direct heating, Water Desalination Systems,
swimmingpooldirectheatingand etc.

BMS Connection

« Remotely control abletofacilitate heat & Set point programing
« Supported Communicatingany type of protocol

. Fault and statusreportavailable

« Airand gasdamper’sautomatic control.

Load Controling

« Capacityrangefrom 16% to 100% of full load.

« Adjustable hot waterflow rate.

« BoilerOperation based on return watertemperaturedirect heating.

Direct Heating
« Directwaterheatingis possible for pools,domestichot watersupply &etc.
« 5degreescentigradewaterinletisacceptable.

Condensing Boiler

!

Low Nox
Premix Burner

iH HI

—
Circulation Pump /A Hydrolic Seperator

HI

I

Magnetic filter

fo—

Expansiontank

www.packmangroup.com
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RAYKA PLUS Condensing Boiler 500.000 kcal/h

Model Unit 500.000

Specification

Heat Output (min-max) kcal/h 125,000-500,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super Low NOx
Max Noise dBA 80

Net Weight kg 1000

Min Flow Rate m3/h 45

Max Working Pressure bar 16

Water Side Pressure Drop at AT =10 °C bar 0.9

Max Supply Temperature °C 85

Max Condensate Flow Rate L/h 73
Water Content L 160

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 56

(kcal/m3)

Max Flue Temperature at Condensing Mode °C 53

(30-50°C)

Flue Gas Flow Rate kg/h 935
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 3
Return Water Connection in 3
Gas Connection in 11/2
Flue Gas Outlet mm 250
Condensate Drain mm 32
Electric Power SupplVoltage Vv 240
Electric Power Supply Frequency Hz 50

Pump Suggestion
Head m 9

Flow Rate m3/h 50



Dimensional Specifications:

| 340 | 1990

1550
1120 =l

720

1760

1335

WATER-SIDE PRESSURE DROP CURVE

0.9

0.8 /
0.6 /
0.5 /

Pressure drop (bar)
o
N

0.1

0 5 10 15 20 25 30 35 40 45 50 55

www.packmangroup.com

Volume flow rate  (m3.h~1)

33



o
3
°
S

(L)

-
[°)
3

-]
o
S

o
o0

=

=]
(1]
]
T

www.packmangroup.com

34

RAYKA PLUS Condensing Boiler 800.000 kcal/h

Model Unit 800.000

Specification

Heat Output (min-max) kcal/h 200,000-800,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super Low NOx
Max Noise dBA 80

Net Weight kg 1620

Min Flow Rate m3/h 75

Max Working Pressure bar 16

Water Side Pressure Drop atAT=10 °C bar 0.9

Max Supply Temperature °C 85

Max Condensate Flow Rate L/h 118
Water Content L 240

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 90
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 54
(30-50°C)

Flue Gas Flow Rate kg/h 1500
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 4
Return Water Connection in 4
Gas Connection in 2
Flue Gas Outlet mm 300
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion
Head m 9

Flow Rate m3/h 80



Dimensional Specifications:
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RAYKA PLUS Condensing Boiler 1.000.000 kcal/h

Model Unit 1.000.000

Specification

Heat Output (min-max) kcal/h 250,000-1,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super Low NOx
Max Noise dBA 85

Net Weight kg 1800

Min Flow Rate m3/h 85
MaxWorking Pressure bar 16

Water Side Pressure Drop atAT =10 °C bar 1.1

Max Supply Temperature °C 85

Max Condensate Flow Rate L/h 148
Water Content L 310

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 115
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 54
(30-50°C)

Flue Gas Flow Rate kg/h 1880
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 5
Return Water Connection in 5
Gas Connection in 2
Flue Gas Outlet mm 300
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion
Head m 11

Flow Rate m3/h 100



Dimensional Specifications:
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RAYKA PLUS Condensing Boiler 1.250.000 kcal/h

Model Unit 1.250.000

Specification

Heat Output (min-max) kcal/h 200,000-1,250,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOXClass - Super Low NOx
Max Noise dBA 85

Net Weight kg 2250

Min Flow Rate m3/h 105

Max Working Pressure bar 16

Water Side Pressure Drop atAT =10 °C bar 1.1

Max Supply Temperature °C 85

Max Condensate Flow Rate L/h 185
Water Content L 510

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 140
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 53
(30-50°C)

Flue Gas Flow Rate kg/h 2345
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 6
Return Water Connection in 6
Gas Connection in 2
Flue Gas Outlet mm 400
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

Head m 380

Flow Rate m3/h 50



Dimensional Specifications:
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RAYKAPLUS Condensing Boiler 1.500.000 kcal/h

Model Unit 1.500.000

Specification

Heat Output (min-max) kcal/h 250,000-1,500,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super Low NOx
Max Noise dBA 85

Net Weight kg 2700

Min Flow Rate m*/h 130

Max Working Pressure bar 16
Water Side Pressure Drop atAT=10 °C bar i3

Max Supply Temperature C 85

Max Condensate Flow Rate L/h 222
Water Content L 680

Combustion

Gas Consumption Rate with Calorific Value 9200 m*/h 170
(kcal/m3)

Max Flue Temperature at Condensing Mode (30- °C 55
50°C)

Flue Gas Flow Rate kg/h 2814
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 6
Return Water Connection in 6
Gas Connection in 2
Flue Gas Outlet mm 400
Condensate Drain mm 32
Electric Power SupplVoltage v 380
Electric Power Supply Frequency Hz 50

Pump Suggestion
Head m 13

Flow Rate m3/h 150



Dimensional Specifications:
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RAYKA PLUS Condensing Boiler2.000.000 kcal/h

Model Unit 2.000.000

Specification

Heat Output (min-max) kcal/h 350,000-2,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super Low NOx
Max Noise dBA 85

Net Weight kg 3600

Min Flow Rate m3/h 150

Max Working Pressure bar 16

Water Side Pressure Drop at AT =10 °C bar 1.6

Max Supply Temperature € 85

Max Condensate Flow Rate L/h 296
Water Content L 950

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 240
(kcal/m3)

Max Flue Temperature at Condensing Mode (30- °C 53
50°C)

Flue Gas Flow Rate kg/h 3750
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 6
Return Water Connection in 6
Gas Connection in 2
Flue Gas Outlet mm 500
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

Head m 16

Flow Rate m3/h 180



Dimensional Specifications:
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RAYKA PLUS Condensing Boiler3.000.000 kcal/h

Model Unit 3.000.000

Specification

Heat Output (min-max) kcal/h 500,000-3,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super Low NOx
Max Noise dBA 85

Net Weight kg 5600

Min Flow Rate m3/h 300

Max Working Pressure bar 16

Water Side Pressure Drop atAT =10 °C bar 0.5

Max Supply Temperature € 85

Max Condensate Flow Rate L/h 444
Water Content L 1300

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 360
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 53
(30-50°C)

Flue Gas Flow Rate kg/h 5640
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 8
Return Water Connection in 8
Gas Connection in 3
Flue Gas Outlet mm 600
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion
Head m 6

Flow Rate m3/h 300



Dimensional Specifications:
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RAYKA PLUS Condensing Boiler4.000.000 kcal/h

Model Unit 4.000.000

Specification

Heat Output (min-max) kcal/h 650,000-4,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super Low NOx
Max Noise dBA 89

Net Weight kg 6000

Min Flow Rate m3/h 400

Max Working Pressure bar 16

Water Side Pressure Drop atAT =10 °C bar 0.9

Max Supply Temperature °C 85

Max Condensate Flow Rate L/h 592
Water Content L 1800

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 450
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 53
(30-50°C)

Flue Gas Flow Rate kg/h 7500
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 10
Return Water Connection in 10
Gas Connection in 3

Flue Gas Outlet mm 650
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

Head m 10

Flow Rate m3/h 400
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RAYKA PLUS Condensing Boiler5.000.000 kcal/h

Model Unit 5.000.000

Specification

Heat Output (min-max) kcal/h 800,000-5,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91

NOX Class - Super low NOx
Max Noise dBA 89

Net Weight kg 7500

Min Flow Rate m3/h 500

Max Working Pressure bar 16
Water Side Pressure Drop at AT =10 °C bar 1.2

Max Supply Temperature °C 85

Max Condensate Flow Rate L/h 740
Water Content L 2000

Combustion

Gas Consumption Rate with Calorific Value 9200 m3/h 560
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 53
(30-50°C)

Flue Gas Flow Rate kg/h 9380
Carbon Monoxide ppm <10

Connections

Supply Water Connection in 12
Return Water Connection in 12
Gas Connection in 3

Flue Gas Outlet mm 700
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

Head m 13

Flow Rate m3/h 500



Dimensional Specifications:
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RAYKA Condensing Boiler 500.000 kcal/h

Model Unit 500.000

Specification

Heat Output (min-max) kcal/h 125,000-500,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOX Class - 2
Max Noise dBA 80
Net Weight kg 950
Min Flow Rate m3/h 45
Max Working Pressure bar 16
Water Side Pressure Drop atAT =10 °C bar 0.9
Max Supply Temperature °C 85
Max Condensate Flow Rate L/h 73
Water Content L 190
Gas Consumption Rate with Calorific Value 9200 m3/h 56
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 55
(30-50°C)

Flue Gas Flow Rate kg/h 935
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 3
Return Water Connection in 3
Gas Connection in 11/2
Flue Gas Outlet mm 250
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

www.packmangroup.com

Pump Suggestion
Head m 9

Flow Rate m3/h 50
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Dimensional Specifications:
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RAYKA Condensing Boiler 800.000 kcal/h

Model Unit 800.000

Specification

Heat Output (min-max) kcal/h 200,000-800,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOXClass - 2
Max Noise dBA 80
Net Weight kg 1300
Min Flow Rate m3/h 75
Max Working Pressure bar 16
Water Side Pressure Drop at AT =10 °C bar 1.2
Max Supply Temperature °C 85
Max Condensate Flow Rate L/h 118
Water Content L 275
Gas Consumption Rate with Calorific Value 9200 m3/h 90
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 54
(30-50°C)

Flue Gas Flow Rate kg/h 1500
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 4
Return Water Connection in 4
Gas Connection in 11/2
Flue Gas Outlet mm 300
Condensate Drain mm 32
Electric Power SupplVoltage ' 380
Electric Power Supply Frequency Hz 50

www.packmangroup.com

Pump Suggestion
Head m 12

Flow Rate m3/h 80
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RAYKA Condensing Boiler 1.000.000 kcal/h

Model Unit 1.000.000

Specification

Heat Output (min-max) kcal/h 250,000-1,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOX Class - 2
Max Noise dBA 85
Net Weight kg 1500
Min Flow Rate m3/h 95
Max Working Pressure bar 16
Water Side Pressure Drop at AT =10 °C bar 1.4
Max Supply Temperature °C 85
Max Condensate Flow Rate L/h 148
Water Content L 375
Gas Consumption Rate with Calorific Value 9200 m3/h 115
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 54
(30-50°C)

Flue Gas Flow Rate kg/h 1880
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 5
Return Water Connection in 5
Gas Connection in 2
Flue Gas Outlet mm 300
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

www.packmangroup.com

Head m 14

Flow Rate m3/h 100
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RAYKA Condensing Boiler 1.250.000 kcal/h

Model Unit 1.250.000

Specification

Heat Output (min-max) kcal/h 200,000-1,250,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOX Class > 2
Max Noise dBA 85
Net Weight kg 1700
Min Flow Rate m3/h 115
Max Working Pressure bar 16
Water Side Pressure Drop at AT =10 °C bar 1.6
Max Supply Temperature °C 55
Max Condensate Flow Rate L/h 185
Water Content L 450
Gas Consumption Rate with Calorific Value 9200 m3/h 140
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 56
(30-50°C)

Flue Gas Flow Rate kg/h 2345
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 6
Return Water Connection in 6
Gas Connection in 2
Flue Gas Outlet mm 400
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

www.packmangroup.com

Pump Suggestion
Head m 16

Flow Rate m3/h 125
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Dimensional Specifications:
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RAYKA Condensing Boiler 1.500.000 kcal/h

Model Unit 1.500.000

Specification

Heat Output (min-max) kcal/h 250,000-1,500,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOXClass - 2
Max Noise dBA 85
Net Weight kg 1900
Min Flow Rate m3/h 130
MaxWorking Pressure bar 16
Water Side Pressure Drop atAT =10 °C bar 1.7
Max Supply Temperature °C 85
Max Condensate Flow Rate L/h 222
Water Content L 540
Gas Consumption Rate with Calorific Value 9200 m3/h 170
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 55
(30-50°C)

Flue Gas Flow Rate kg/h 2814
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 6
Return Water Connection in 6
Gas Connection in 2
Flue Gas Outlet mm 400
Condensate Drain mm 32
Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

www.packmangroup.com

Head m 17

Flow Rate m3/h 135
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Dimensional Specifications:
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RAYKA Condensing Boiler2.000.000 kcal/h

Model Unit 2.000.000

Specification

Heat Output (min-max) kcal/h 350,000-2,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOX Class - 2
Max Noise dBA

Net Weight kg 2200
Min Flow Rate m3/h 190
MaxWorking Pressure bar 16
Water Side Pressure Drop at AT =10 °C bar 1.8
Max Supply Temperature °C 85
Max Condensate Flow Rate L/h 296
Water Content L 790
Gas Consumption Rate with Calorific Value 9200 m3/h 240
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 54
(30-50°C)

Flue Gas Flow Rate kg/h 2345
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 6
Return Water Connection in 6
Gas Connection in 2
Flue Gas Outlet mm 500
Condensate Drain mm 32
Electric Power SupplVoltage ' 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

www.packmangroup.com

Head m 19

Flow Rate m3/h 200
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Dimensional Specifications:
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RAYKA Condensing Boiler3.000.000 kcal/h

Model Unit 3.000.000

Specification

Heat Output (min-max) kcal/h 500,000-3,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOX Class - 2
Max Noise dBA 89
Net Weight kg 3000
Min Flow Rate m3/h 280
Max Working Pressure bar 16
Water Side Pressure Drop at AT=10 °C bar 2.2
Max Supply Temperature = 85
Max Condensate Flow Rate L/h 444
Water Content L 1200
Gas Consumption Rate with Calorific Value 9200 m3/h 360
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 54
(30-50°C)

Flue Gas Flow Rate kg/h 5640
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 8
Return Water Connection in 8
Gas Connection in 3
Flue Gas Outlet mm 600
Condensate Drain mm 32

Electrical

Electric Power SupplVoltage Vv 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

Head m 22

www.packmangroup.com

Flow Rate m3/h 280
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Dimensional Specifications:
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RAYKA Condensing Boiler4.000.000 kcal/h

Model Unit 4.000.000

Specification

Heat Output (min-max) kcal/h 650,000-4,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOX Class - 2
Max Noise dBA 89
Net Weight kg 5700
Min Flow Rate m3/h 400
MaxWorking Pressure bar 16
Water Side Pressure Drop atAT =10 °C bar 0.9
Max Supply Temperature °C 85
Max Condensate Flow Rate L/h 592
Water Content L 1800
Gas Consumption Rate with Calorific Value 9200 m3/h 450
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 53
(30-50°C)

Flue Gas Flow Rate kg/h 7500
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 10
Return Water Connection in 10
Gas Connection in 3

Flue Gas Outlet mm 650
Condensate Drain mm 32
Electric Power SupplVoltage ' 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

www.packmangroup.com

Head m 10

Flow Rate m3/h 400
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Dimensional Specifications:
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RAYKA Condensing Boiler 5.000.000 kcal/h

Model Unit 5.000.000

Specification

Heat Output (min-max) kcal/h 800,000-5,000,000
Efficiency @ (30-50°C) % 98
Efficiency @ (60-80°C) % 91
NOX Class - 2
Max Noise dBA 89
Net Weight kg 6200
Min Flow Rate m3/h 500
MaxWorking Pressure bar 16
Water Side Pressure Drop at AT =10 °C bar 1.2
Max Supply Temperature °C 85
Max Condensate Flow Rate L/h 740
Water Content L 2000
Gas Consumption Rate with Calorific Value 9200 m3/h 560
(kcal/m3)

Max Flue Temperature at Condensing Mode °C 53
(30-50°C)

Flue Gas Flow Rate kg/h 9380
Carbon Monoxide ppm <100

Connections

Supply Water Connection in 12
Return Water Connection in 12
Gas Connection in 3

Flue Gas Outlet mm 700
Condensate Drain mm 32
Electric Power SupplVoltage ' 380
Electric Power Supply Frequency Hz 50

Pump Suggestion

www.packmangroup.com

Head m 13

Flow Rate m3/h 500
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Dimensional Specifications:
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Conaensing
Combination Boiler
(Optima Series)
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Product Description

The modulating premix burner and the proven stainless steel boiler body
ensure a standard efficiency of up to 98 % (Hs)/109 % (Hi). This reduces
heating costs and protects the environment. All ground condensing boilers
from Packman, COMBI-OP is equipped with a stainless steel Boiler, Burner,
Pumps, Expansion Tank & Piping, and Instruments, presenting all the
benefits offered by its heattransfer principle.

With its modulation from 1.5, the Premix burner saves energy and reduces
emissions, with itsextremely clean combustion.

The COMBI-COisequippedwithanintelligent Controlcombustion controller
that guarantees permanently optimized combustion.

CondensingBoiler

« Firetubestainlesssteel boiler.

through the flue gas and the condensate flowingin the samedirection.

« Excellentcorrosionresistance through high-grade stainless steel &Modulating
Premixburner.

» Clean combustion.

* Longservicelifethrough thestainless steel mesh.

» Optimized matchbetweenthe boilerand the burner& Pro Controlcombu tion
controller .

« Consistently high efficiency, evenin case of fluctuating gas composition
andairpressure.

« Consistently low emissions.

« Lowcombustion noise through low fan speed &even more compact dimensions

and low weights.

« Upto300kW Package.

« Particularly easy toinstall, maintain and service, due to modulardesign &

alargewiringchamber.

« Particularly quiet, evensuitable forliving spaces.

« Space-saving, becausenoservice clearances atthe packagesidesarerequired.



Specifications
Spiral Hot water Generator

CondensingBoiler
Shuntpump
Expansion Tank
Circulation Pump

Polypropylene Chimney

Structure Cover

_» TransferWheel

Condensing Boiler: The condensingtechnology of boilersand water heaters
featuresan advanced high efficiency and convenient that produces installation,
operating, and lifetime cost

Spiral Domestic Hot Water Tank: Domestic hot water tank is used for
supplyingclean hotwater, forbuildingand industries.

Expansion Tank: Expansiontankarerequiredinaclosedloopheating water
HVAC systems to conserve the expanding fluid and limit the pressure whitin
aheating system.

Shunt Pump: Shunt Pump to provide minimum flow of boiler we must use
shuntlineand pump on outside the boiler to connect outlet toinlet forcirculating
the water cross boiler.

Structure & Covering: Steel Structure and glass opening cover allows easy
accesstotheoperatorforoperationwiththedevice.

Polypropylene Chimney: Duetothelowtemperature ofthechimneyinthe
condensing boiler, we can use polymeric materials such as polypropylene
forthe chimney of these boilers, which is both cheaper and easier to runin
the system.

www.packmangroup.com
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Model

Technical Data

Min Heat Input
Max Heat Input
Min Gas Consumption
Max Gas Consumption
30/40
Efficiency
70/80
Min-Max Working Pressure
Water Temp.Range
Min-Max Water Flow
Min Water Head Loss
DHWT Capacity

DHW Continuous Flow
(10/80/45C)

Min-Max Gas Pressure

Gas Connection
Electric Supply

Max Electric Consumption

Inlet (N,)/Outlet Connections (N,)
Vent/ Air Intake

Vent Material

Condensate Discharge
Condensate PH

Max Condensate

Lit/hr
mbar
inch

VAC/Hz/
Ph

W
inch

inch

inch

Lit/hr

100
233
9.2

1.25-6

0.7
400

1200

900

12

150

BIES)
150
3.45
13.8

1.90-9

1.2
500

1500

18-60
1

1100

200 250 300

50 62.5 75
200 250 300
4.6 5.75 6.9
18.4 23 27.6
97
86
2-16
40-80
2.5-12 3.12-15  3.75-18
1.4 2.3 3
600 700 800
1800 2000 2400
18-100
1-1/4
240/50/1
1150 1750 1750
2-1/2 2-1/2 2-1/2
6 6 6
CPVC/PP
1/2
4-45
24 30 36



Model Unit 100 150 200 250 300

Technical Data

L mm 1500 1500 1660 1680 1720
W mm 1800 1800 2000 2000 2200
H mm 2150 2150 2300 2300 2350
W1 mm 430 430 480 480 500
H1 mm 300 300 300 300 300
H2 mm 1160 1160 1220 1220 1220
H3 mm 1210 1210 1270 1270 1270
H4 mm 1510 1420 1420 1420 1420
H5 mm 1480 1530 1560 1600 1670
H6 mm 1750 1800 1800 2000 2070
Weight (Wet) kg 1000 1150 1250 1350 1450

Input And Output Connections

Heating Supply N1 2 2 21/2 21/2 21/2
Heating Return N2 2 2 21/2 21/2 21/2
Cold Water N3 1 1 1 1 1
Hot Water Return N4 1 1 1 1 1
HotWaterSupply N5 1 1 1 1 1
Natural Gas Inlet N6 1 1 11/4 11/4 11/4
DHWT Drain N7 1 1 1 1 1
Boiler Drain N8 1/2 1/2 1/2 1/2 1/2
Condensate Drain N9 1/2 1/2 1/2 1/2 1/2
Chimney (DN) N10 125 125 160 160 160

www.packmangroup.com
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Heating Product Group
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Product Description

Packman’s Three Pass Boilers are fabricated in workshops equipped with
most modern machines. Materials and workmanship are undera permanent
quality controlto constructreliable elementsand groups.

Reliable to make sure that you can receive a highly efficient performance
from your PACKMAN boiler, even after a number of years. Bellow are the
advantages of packman’sthree passboilers:

« Theboilers are adjusted to the plant by heating circuit environment and
construction conditions.

. Adaptability of the thermallayouttofuel, medium and operation

« Adjustability ofthe boilertothe plantwith regard to heating,environmental
and constructional conditions.

« Selection ofdimensionsand materialsaccordingto thermal stressand
charge.

« Designed with the greatest possible elasticity to tolerate thermal stresses.
« Possiblehigherheating efficiency by cooling the flue gastouched surfaces
with waterandreducingtheradiation heatlosses.

« Highlyeconomical operation made possible by optimum controllability.

Three-pass Boiler

The three pass boileris robust and economical. The furnace is formed with
firetubes.

flue gases pass through the furnace & are directed to the top smoke tubes
where they are cooled down. Most of the large water capacity boilers are
made of this type, it’s been proven that three pass boilers are the most
economical. Because of its structure three pass boiler is compatible with
bothliquidand gaseous fuels, oreven coaland wood combustion.

« Firetubes: In a three pass boiler the combustion chamberis formed with
fire tubes. The chosen diameter guarantees the desired flame. Based on
the diameterand working pressure, itis decided to employ either plane fire
tubesorspiralones.

« Boilersupports&skids: Forboilersstand on supports. Most of the units are
delivered with skids; Sothereisno needforspecial foundations or installation
processes. Also all necessary accessoriesforoperation,suchasoilorgasfiring

www.packmangroup.com
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equipment,combustion airfan, oil pre heater, control panel or switchboard
and feedingdevice, can be mounted ona skid.

« Boiler’sinsulation: The cylindrical part of the boiler contains water,steam
and the heating surfaces. From outside, the boiler is covered with a higly
effective insulation as well as a cladding of stainless steel sheets (at
both sides). All connections and nozzles including, mountings, fittings,
controlinstrument nozzles, service platforms, flue gas reversing chambers
and flue gas duct are mounted or contained in the boiler’s cylindrical part.
man-holes and hand-holes that are provided on the boiler’s body as well,
allowinspection atthewatersideand heatingsurfaces.

« Smoke tubes: The second and third boiler’s passes are formed by
thick-walled smoke tubes which are welded into the end plates. The tubes
areeasilyaccessibleand canbecleanedwithoutdifficulty. Thearrangement
of the smoke tubes is according to the required specifications of ascending
flue passesinorderto preventtheformation of residual-orlingering gases.

« Rear reversing chamber. Packman’s three pass fire tube boilers have an
interior flue gas reversing chamber, situated in the water space. Here the
direction of the flue gases, coming out of the fire tube is changed and they
aredistributed to the smoke tubes of the second pass. Theall over cooling of
thereversing chamberin the boiler’s water contributes to an optimum heat
utilization. The exteriorofthisreversingchamberisformed oftightly welded
tubewalls; Whichiswatercooled (Wet Back) and absolutely gastight. Access
openingsallow aflue gassideinspection of theinterior and exterior reversing
chambers.

« Frontreversingchamber: Inside ofatightlywelded andinsulated chamber
made of steel sheets the flue gases pass from the second to the third pass.
The reversing chamber is equipped with large doors, allowing free access
tothesmoke tubesforthe purpose of easy maintenance and cleaning. High
quality sealingmaterials guarantee that the doors seal the gastightly.
Specific explanations on three-pass boiler with wood or coal fuels and their
special constructions can be sent upon request. In addition our engineers
and other representatives are always at your service for furtherinformation
and assistance.



PHWBN- PHWBN- PHWBN- PHWBN- PHWBN- PHWBN-

Rlees Unit 350 500 700 800 1000 1250

Technical Data

Thermal Capacity kw 350 500 700 800 1,000 1,250

Thermal Capacity k;?l/ 300,000 430,000 620,000 690,000 860,000 1,070,000

Working Pressure bar up to 30 bar

Heating Surface m? 16 17 26 27 30 34

Pressure Drop in Combustion Chamber  mbar 2.2 3.5 2.5 3.8 3.9 5.9

Design Standard _ BS/EN 12953

Max Gas Consumption @Sea Level m3/hr 35 50 70 80 100 125
. . liter/

Max Fuel Oil Consumption @Sea Level hr 29 42 58 67 83 104

Max Heavy Fuel Oil Consumption @Sea liter/ 25 36 50 57 71 89

Level hr

Water Outlet (M) in 3 4 4 4 4 5

Water Inlet (N) in 3 4 4 4 4 5

(S;)fetyValve @ 10 bar Working Pressure in 1 1 1 1 11/4 11/4

VentingValve (V) in 1 1 1 1 1 1

Drain Valve (O) in 11/4 11/4 11/2 11/2 11/2 11/2

StackI.D. (R) in 8 10 12 12 14 14

Boiler Dimensions

Length (A) mm 2,750 3,200 3,400 3,500 3,540 3,910
Width (F) mm 1,800 1,800 1,900 1,900 1,950 1,950
Height (1) mm 1,850 1,850 1,920 1,920 2,000 2,000
Min Front Clearance mm 2,400 2,800 3,000 3,150 3,300 3,700
Min Rear Clearance mm 1,000 1,000 1,000 1,000 1,000 1,000
Min Side Clearance mm 700 700 900 900 600 600

Min Boiler Room Length mm 6,500 7,000 7,300 7,500 8,250 9,100

Weight

Shipping Weight @ 10 bar Working

kg 2,450 2,700 3,350 3,450 3,700 4,000
Pressure
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PHWBN-  PHWBN-  PHWBN- PHWBN-  PHWBN-  PHWBN-

Model Unit

1500 1750 2000 2500 3000 3500
Technical Data
Thermal Capacity kw 1,500 1,750 2,000 2,500 3,000 3,500
Thermal Capacity kcal/hr 1,290,000 1,500,000 1,720,000 2,150,000 2,580,000 3,010,000
Working Pressure bar upto30bar
Heating Surface m? 44 48 75 82 100 110
Pressure Drop in Combustion mbar 4.1 6.1 4.2 6.7 5.1 6.3
Chamber
Design Standard _ iy E D2
T ST T @ m?/hr 150 175 200 250 300 350
Level
MaxFuel il Consumption@Seals Sip o p 125 146 167 208 250 292
Level
bR e ARl | o 107 125 143 179 214 250
@Sea Level
Water Outlet (M) in 6 6 6 6 8 8
Water Inlet (N) in 6 6 6 6 8 8
SafetyValve @ 10 bar Working .
Pressure (P) in 11/4 11/2 11/2 11/2 2 21/2
VentingValve (V) in 1 1 1 1 1 1
Drain Valve (O) in 11/2 11/2 11/2 11/2 11/2 11/2
Stack.D. (R) in 16 16 16 16 20 20
Length (A) mm 3,890 4,250 4,700 5,110 5,120 5,420
Width (F) mm 2,200 2,200 2,400 2,400 2,800 2,800
Height (1) mm 2,180 2,180 2,350 2,350 2,550 2,550
Min Front Clearance mm 3,600 4,000 3,900 4,300 4,200 4,500
Min Rear Clearance mm 1,000 1,000 1,000 1,000 1,100 1,100
Min Side Clearance mm 600 600 600 600 900 900
Min Boiler Room Length mm 8,950 9,750 9,550 10,500 10,500 11,000

Weight

Shipping Weight @ 10 bar Work-
ing Pressure
80

kg 5,000 5,250 7,390 7,890 9,260 9,570



Model Unit PHWBN- PHWBN- PHWBN- PHWBN- PHWBN- PHWBN- PHWBN-
4000 5000 6000 7000 8000 9000 10000

Technical Data

Thermal Capacity kw 4,000 5,000 6,000 7,000 8,000 9,000 10,000

Thermal Capacity kilarl/ 3,440,000 4,300,000 5,160,000 6,020,000 6,880,000 7,740,000 8,600,000

Working Pressure bar up to30bar

Heating Surface m? 130 150 183 220 260 290 330

Pressure Dropin

Combustion mbar 5.9 6.5 6.8 7.5 7.8 8.1 8.5

Chamber

Design Standard _ BS/EN 12953

L LEI U 400 500 600 700 800 900 1,000

@Sea Level

v Al e | Iy 333 417 500 583 667 750 833

tion @Sea Level hr

Max Heavy Fuel Oil liter/

Consumption @Sea hr 286 357 429 500 571 643 714

Level

Connectoins Size

Water Outlet (M)
WaterInlet (N)

SafetyValve @ 10 bar
Working Pressure (P)

Venting Valve (V)
DrainValve (O)
Stack|I.D. (R)

10
10

12

Boiler Dimensions

Length (A)

Width (F)

Height (1)

Min Front Clearance
Min Rear Clearance

Min Side Clearance

Min Boiler Room
Length

mm

mm

mm

mm

mm

mm

5,450
3,000
2,700
4,500
1,200
1,200

11,100

5,620
3,200
2,850
4,560
1,300
1,200

11,400

5,960
3,400
3,070
4,900
1,400
1,200

12,200

6,160
3,600
3,200
5,100
1,500
1,200

12,700

6,670
3,700
3,400
5,200
1,500
1,200

13,100

6,540
3,800
3,570
5,300
1,600
1,500

13,550

7,000
3,900
3,780
5,800
1,800
1,500

14,600

Weight

Shipping Weight @ 10
barWorking Pressure

kg

11,140

12,430

16,020

18,400

22,000

23,670

29,500




Reverse Flame Hot

Water Boiler




Product Description

Reverse Flame Hot Water Boiler are designed to confirm to highest global
installations standards with a permissible overall operating pressure up
to 16 bar.The main design principle of Reverse flame boilers has been to
provide economical products & maximum protection of the environment.
Favorable base measurements has ensured that it fits into small boiler
roomswherespaceistight.

The combustion chamber offers optimum conditions for complete
combustion which, in conjunction with balanced thermal stress of all
heating surfaces, guarantees a high degree of fuel and heat utilization. Due
tothe concentric arrangement of all heating surfaces around the flame and
streamlined shape of the turbulence pipes theintrinsic energy requirement
isreduced toaminimum.
Theboiler'stubes&sheetsarespecificallydesignedtoeliminate heatstress,
which in combination with the advantage of easy maintenance ensures a
long service life. In the boiler’s fire tubes (1st pass) the returning flue gases
envelop the burner’s flame thus ensuring complete soot-free combustion
with a high CO2 content. Thisis one of the mostimportant prerequisites for
environmentally friendly boiler operation.

The boiler’s body is covered with 100 mm heat insulation mats with a
cladding of stainless steel sheets Packman’s Reverse flame Hot water Boiler is
producedinmodern, sophisticated and well-equipped workshops.
Thorough testing ensures a top level quality. The furnaceis formed with fire
tubes. The flue gases are directed to the top smoke tubes where they are
cooled down. Most of the medium water capacity boilers are made of this
type. Itiscompatible with liquid and gaseousfuels and light combustion oil.

Boiler Supports, Skids

The boilers stand on supports. Most of the units are delivered with skids; So
there is no need for special foundations or installation processes. Also all
the accessories necessary foroperation, such asoil or gasfiringequipment,
combustionairfan, oil pre heater, control panel orswitchboard and feeding
device,can be mounted on the skid.

www.packmangroup.com
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PHWB- PHWB- PHWB- PHWB- PHWB-

et Unit 10 15 20 25 30

Technical Data

Thermal Capacity kw 120 200 250 300 350

Thermal Capacity k;?l/ 100,000 150,000 200,000 250,000 300,000

Working Pressure bar upto20bar

e el mbar 1.2 1.2 1.5 1.5 1.7

Combustion Chamber : : : : .

Design Standard _ BS/EN 12953

Max Gas Consumption g

e L m3/hr 12 18 23 29 35
. . liter/

Max Fuel Oil Consumption @Sea Level hr 10 16 22 27 33

Max Heavy Fuel Oil liter/

Consumption @Sea Level hr L = A 2 el

Connectoins Size

Water Outlet (L) in 2 2 2 21/2 21/2
Water Inlet (K) in 2 2 2 21/2 21/2
O R T
VentingValve (N) in 1 1 1 1 1
DrainValve (O) in 1 1 1 1 1
Stack|.D. (P) mm 10 10 10 10 10

Boiler Dimensions

Length (A) mm 1,740 2,000 2030 2040 2140
Width (E) mm 1,170 1,170 1220 1220 1300
Height (J) mm 1,300 1,300 1350 1370 1470
Min Front Clearance mm 1,100 1,300 1300 1300 1500
Min Rear Clearance mm 1,020 1,020 1020 1,020 1,020
Min Side Clearance mm 1,000 1,000 1,000 1,000 1,000
Min Boiler Room Length mm 3,860 4,320 4350 4360 4660

Weight

Shipping Weight @ 10 bar Working Pressure kg 700 800 1000 1100 1300
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PHWB- PHWB- PHWB- PHWB- PHWB-

B |
L

Model unit 35 40 50 60 70
Technical Data
Thermal Capacity kw 400 500 600 700 800
Thermal Capacity kﬁ:l/ 350,000 400,000 500,000 600,000 700,000
Working Pressure bar up to 20 bar
Pressure Dropin
Combustion Chamber 057 2 2 Ez R
Design Standard _ BS/EN 12953
Max Gas Consumption 3
e m3/hr 41 47 58 70

. . liter/
Max Fuel Oil Consumption @Sea Level hr 38 44 54 65
Max Heavy Fuel Oil liter/
Consumption @Sea Level hr 59 41 = B2
Water Outlet (L) in 21/2 3 3 4 4
Water Inlet (K) in 21/2 3 3 4 4
SafetyValve @ 10 bar .
Working Pressure (M) n ! ! ! L 1
VentingValve (N) in 1 1 1 1 1
DrainValve (O) in 1 1 1 1 1
Stack|.D. (P) mm 12 12 12 12 12

Boiler Dimensions

Length (A) mm 2180 2350 2450 2450 2600

Width (E) mm 1300 1300 1330 1420 1520 c
Height (J) mm 1470 1470 1520 1620 1670 i,
Min Front Clearance mm 1500 1600 1800 1800 2000 ?D
Min Rear Clearance mm 1120 1120 1120 1120 1120 _;E
Min Side Clearance mm 1,000 1,000 1,000 1,000 1,000 é
Min Boiler Room Length mm 4800 5070 5370 5370 5720 §

Weight

Shipping Weight @ 10 bar Working Pres-

kg 1350 1400 1600 2000 2200
sure
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. PHWB- PHWB- PHWB- PHWB- PHWB- PHWB- PHWB-
Model Unit

80 90 100 125 150 175 200
Technical Data
Thermal Capacity kw 900 1000 1150 1500 1750 2000 2500
Thermal Capacity k(;.'arl/ 800,000 900,000 1,000,000 1,250,000 1,500,000 1,750,000 2,000,000
Working Pressure bar up to 20 bar
Pressure Dropin
Combustion Chamber mbar 4.1 4.2 4.6 4.6 4.8 5 5.6
Design Standard _ BS/EN 12953
REREESERIEITIIENE | pone | op 105 117 145 175 205 233
SeaLevel
Max Fuel Oil Consumption liter/ 87 98 109 135 163 190 217
@SeaLevel hr
Max Heavy Fuel Oil liter/
Consumption @Sea Level hr 2 2 gg e 1) e 2
Water Outlet (L) in 4 4 5 6 6 8 8
Water Inlet (K) in 4 4 5 6 6 8 8
SafetyValve @ 10 bar .
Working Pressure (M) in 11/4 11/4 11/2 11/2 2 2 2.5
Venting Valve (N) in 1 1 1 1 1 1 1
Drain Valve (O) in 1 1 11/4 11/4 11/4 11/2 11/2
Stack1.D. (P) mm 14 14 16 16 16 16 18

Boiler Dimensions

Length (A) mm 2730 2830 3000 3600 3700 3800 3800
Width (E) mm 1550 1640 1770 1790 1790 1870 1990
Height (J) mm 1720 1850 1960 1960 1960 2020 2130
Min Front Clearance mm 2000 2100 2200 2700 2700 2900 2900
Min Rear Clearance mm 1180 1180 1280 1280 1280 1280 1400
Min Side Clearance mm 1,000 1,000 1,000 1,000 1,000 1,000 1,000
Min Boiler Room Length mm 5910 6110 6480 7580 7680 7980 8100

Weight

Shipping Weight @ 10 bar

. kg 2400 3000 3500 4000 4700 4800 5500
Working Pressure
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Product Description

The Packaged Fire Tube Boiler has proven to be highly efficient and cost
effective in generating energy for processes and heating applications.
Efficient Firebox threepass designs are available from 100KW to 1200KW
range. Our firebox boilers are equipped with a forced flat flame retention
burner which results in high efficiency over i.e 85. This boiler-burner
combination givesreliable operation with minimum maintenance.

Standard Features

AllFirebox unitscontain operating control, systemsreliefvalves, burnerand
fuel train. The installation is simple and only service connections need to
be placed. Compatible with natural gas, oil or dual burners. High density 2”
mineralwoolinsulation assureslowerradiant heatloss.

Efficiency

Conventional atmospheric burners operate with high excess air up tp 300%
causing the flame temperature to be decreased. Itis obvious that excess air
has substantial effect on flame temperature and consequently on the rate
of heat transfer and efficiency. Forced draft burners which are used in our
boilersoperate atlowerexcess air,about 10-30 percent.
Thisresultsinanacceptableefficiencyabout84-85%withlessoperationcost.
The initial cost of a boiler is the smallest portion of your boiler investment.
Fuel costs and maintenance costs represent the largest portion of your
boiler equipment investment. Some basic design differences can reveal
huge variations in expected efficiency & performance levels. Evaluating
these design differences can provide insight into what efficiency value and
resulting operating costsyou can expect.



100-400 KW

Rear View Side View Front View

PHW-FB- PHW-FB- PHW-FB- PHW-FB- PHWB-FB- PHWB-FB-

Rl Unit " "100 150 200 250 325 400
Thermal Capacity kw 100 150 200 250 325 400
Thermal Capacity k;?l/ 86,000 129,000 172,000 215,000 280,000 344,000
Working Pressure bar Upto 16 bar

Heating Surface m? 3 5 6 8 10 13
EL‘ZS;”br:rDr°pi"C°mb”Sti°" mbar  2.20 2.20 2.50 2.50 2.20 2.50
Design Standard - BS/EN 12953

“C:)Z’; g?_‘: S:lnsumpm" mi/hr  10.00 15.00 20.00 25.00 32.50 40.00

I\C:tg):e ';‘f_‘zlvzill ST "therr/ 8.33 1250  16.67  20.83  27.08 33.33
E"::;‘;‘:;i’lzﬁ%gga — "therr/ 7.14 10.71 14.29 17.86 23.21 28.57

Water Outlet (H) in 2 2 3 3 3 3
WaterInlet (l) in 3 3 3 3 3 3

Safety Valve (N,) in 1 1 1 1 1 1
DrainValve (J) in 1 1 1 1 1 1
Stack|.D. (K) in 6 6 6 8 8 8

Length (A2) mm 1,540 1,690 1,890 1,960 2,160 2,360

Width (D) mm 750 750 750 1,160 1,160 1,160 g
Height (F) mm 1,310 1,310 1,310 1,590 1,590 1,590 é—
Min Front Clearance mm 1,200 1,320 1,520 1,570 1,690 1,970 %
Min Rear Clearance mm 700 700 700 800 800 800 —fi
Min Side Clearance mm 500 500 500 500 500 500 g
Min Boiler Room Length mm 3,440 3,710 4,110 4,330 4,650 5,130 =

Weight

Shipping Weight @ 10 bar

Working Pressure kg 890 950 1,030 1,420 1,520 1,620
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Rear View Side View Front View

] Unit PHW-FB-  PHW-FB- PHW-FB- PHW-FB- PHWB-FB- PHWB-FB-

500 600 700 800 1000 1200
Lengths
Thermal Capacity kw 500 600 700 800 1,000 1,200
Thermal Capacity k(}:]arl/ 430,000 516,000 602,000 688,000 860,000 1,032,000
Working Pressure bar Upto 16 bar
Heating Surface m? 16 19 22 25 31 38
s GERIEINEm S | ooon | 5en 3.00 2.50 3.80 3.92 5.88
Chamber
Design Standard - BS/EN 12953
e L BLCE mi/hr  50.00  60.00  70.00 80.00  100.00  120.00
@Sea Level
e EeElCensimion | WA e en | e | sass 66.67 83.33  100.00
@SeaLevel hr
Max Heavy Fuel Oil liter/
Consumption @Sea Level hr 35.71 42.86 50.00 57.14 71.43 85.71

Water Outlet (H)
Water Inlet (1)

Safety Valve (N)

DrainValve (J)
Stack|.D. (K)

11/2
1
10

11/2

11/2
10

Connectoins Size

11/2
10

Boiler Dimensions
Length (A1)

Width (D)

Height (F)

Min Front Clearance
Min Rear Clearance
Min Side Clearance

Min Boiler Room Length

2,700
1,420
1,980
2,130
1,000
700
5,830

2,850
1,420
1,980
2,300
1,000
700
6,150

3,000
1,420
1,980
2,450
1,000
700
6,450

3,150
1,420
1,980
2,600
1,000
700
6,750

3,600
1,500
2,100
3,000
1,200
1,000
7,800

3,800
1,500
2,100
3,200
1,200
1,000
8,200

Weight

Shipping Weight @ 10 bar
Working Pressure

kg

2,670

2,790

3,020

3,150

3,930

4,140
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Product Description

Acoal-firedboilerisaheatingboilerandefficientheatingsystemwidely used
inindustrialapplications. It harnessesthe energy storedin coalto produce
steam or hot water for heating, power generation, and other industrial
processes. Withitslong-standing history and technological advancements,
the coal-fired boiler continues to provide a dependable and cost-effective
solutionforheat generationindiverseindustries.

A coal-fired boiler is a type of combustion system that utilizes pulverized
coalasthe primaryfuelsource. Theboilercomprisesafurnace orcombustion
chamber where coal is burned, generating intense heat. This heat is then
transferred to water-filled tubes within the boiler, resulting in the production
ofsteamorhotwater. The steam orhotwaterissubsequently usedforvarious
industrialapplications.

Applications of Coal-Fired Boilers
Power Generation: Coal-fired boilers have been traditionally used in power
plants to generate electricity. The heat produced by burning coalin the boiler
isusedtoconvertwaterintosteam, which drives steam turbines to generate
power. These boilers are designed to operate continuously, ensuring a reliable
and stable powersupply tothe grid.

Industrial Processes

Coal-fired boilers are widely employed in industries that require a
significantamount of heat for their processes. They are commonly used
in sectors such as oil refining, chemical manufacturing, paper and pulp
production, textile manufacturing, and food processing. These boilers
provide the necessary thermal energy for heating, drying, and other
industrial operations.



PHWB- PHWB- PHWB- PHWB- PHWB- PHWB- PHWB- PHWB- PHWB-

izt Ui fe CA-250 CA-325 CA-400 CA-500 CA-600 CA-700 CA-800 CA-1000 CA-1200
Boiler Capacity kw 250 325 400 500 600 700 800 1000 1200
Lengths

Overall Al mm 1960 2160 2360 2500 2650 2810 2970 3300 3520
Skid B mm 1570 1570 1950 2050 2190 2350 2500 2800 3000

BoilerHead to

C mm 1120 1320 1470 1620 1730 1800 1900 2180 2360
Water Outlet

Widths

Overall D mm 1300 1300 1300 1600 1600 1600 1600 1680 1680

External Skid

Width E mm 900 900 900 1100 1100 1100 1100 1180 1180

e
Q

Heights

Water Outlet

FLG. to Ground F mm 1590 1590 1590 1980 1980 1980 1980 2100 2100

Skid [-Beam Size

(IPN) G mm 120 120 120 140 140 140 140 160 160

Connections

Water Return | in 3” 3” 3” 3” 4” 4” 4” 4” 4”
Water Outlet H in 3” 3” 3” 3” 4” 4” 4” 4” 4”
Drain J in 1” 1” 1” 1” 1” 1” 1” 11/2” 11/2”
Stack|.D. K in 8” 8” 8” 8” 10” 10” 10” 10” 10”

Minimum Boiler Room Clearances

Front Clearance - mm 1570 1690 1970 2130 2300 2450 2600 3000 3200
Rear Clearance - mm 800 800 800 1000 1000 1000 1000 1200 1200
Side Clearance - mm 500 500 500 700 700 700 700 1000 1000

93
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Model Unit PHWEB

Technical Data

Capasity Range kw 20-1000

Working Pressure bar Upto16

Design Standard - ASME pressure vessel code

Boiler Body Cover - Stainless steel
Equipment:

« Electricpanel

« Inletandoutletvalve

« Pressureindicator

o Termometer

» Aquastat

» Output powercan be control

« Qutputtempreture canbe control (Water pressureindicate)

» PLCcontrolpanelassamble by packman(Siemensand telemecanique)

www.packmangroup.com
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Product Description

Packman Three Pass Boilers are fabricated in workshops equipped with the
most modern machines. Materials and workmanship are undera permnent
quality control to construct the reliable elements and groups. Reliable to
makesurethatyoucanrely onyour PACKMAN boiler, even afteranumber of
years, And these are the Bellow are the advantages of packman three pass
boilers:

« The boilers are adjusted to the plant by heating circuit environment and
construction conditions

. Adaptation of thethermallayoutto fuel, mediumand operation

« Adjustingoftheboilertothe plantwith regardto heatingcircuit
environmentaland constructional conditions

« Dimensioning and material selection are according to thermal stress and
charge.

» Typeofthedesign constructionisbased onthe greatest possible elasticity
totoleratethermalstresses.

« Higher heating is possible by cooling the flue gas touched surfaces wit
waterandreducingtheradiation heatlosses.

» Withrecenttechniquesitispossible toreduce lossesand energy consumption,
besides the more economical operation is achieved by optimum
controllability.

Three-Pass Boiler

The three-pass boiler is robust and economical. The furnace is formed by
thefiretube. Theflue gasesaredirected through topped smoke tubeswhere
they are cooled down. As it has proved to be especially economical to lead
the flue gases through three passes most of the large water space boilers
builttoday belongto thistype-hence the name “three-pass boilers”.
Because of its constructional design the three-pass boiler is especially
suitable for the combustion of liquid or gaseous fuels. It can, however, as
wellbe usedforsolid fuels. Coal orwood performances.

e Fire tube: In the three-pass boiler the fire tube forms the combustion
chamber.The chosen diameter makes sure that an unobjectionable flame
can develop and a complete burnout is guaranteed. The decision whether

www.packmangroup.com
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plane or spiral fire tubes are to be used depends on the diameter and the
working pressure.The arrangement in the inferior part of the water space
hasanespecially favorable effect onthe heatexchange and the watercirculation,
andallowsacleararrangement of the remaining flue gas pases.

e Boiler Supports, Skids

The boiler bodyis based on supports,Most of the unit are delivered on skids
by that specialfoundationsfor the installation are not required. In this case
all accessories which are necessary for operation, such as oil or gas firing
equipment, combustion air fan, oil pre heater, control panel or switchboard
andfeeding device, canbe mounted onthe skid, too.

e Boiler Body, Insulation

The cylindrical boiler body forms the water and the steam apace and
contains the heating surfaces. Outside it is provided with a highly effective
insulation as well as with a cladding of stainless steel sheets (at both sides).
Allconnection pieceswith mountings, fittings, controlinstru mentsaswell as
service platform, flue gas reversingchambers and flue gasduct arc mounted
at boiler body. Man-and hand-holes allow inspection at the water side and
supervision of the heating surfaces.

e Smoke Tubes

The second and third boiler pass are formed by thick-walled smoke tubes
which are welded into the end plates.The tubes are easily accessible and
can be cleaned without problems.The arrangement of the smoke tubes
considersthe recommendation of ascending flue passesin orderto prevent
theformation ofresidual-orlingering gases.

e Rear ReversingChamber

PACKMAN three passboilerswith afiretube have aninterior flue gasreversing
chamber, situated in the water space. Here the direction of the flue gases,
comingoutofthefiretubeischanged and theyaredistributed to the smoke
tubes of the second pass. The all over cooling of the reversing chamber
contributestoanoptimum heat utilization. At PACKMAN double outside the
boilerbody. The exteriorreversingchamberisformed oftightly welded tube
walls;itis water cooled (Wet Back) and absolutely gas tight. At thistype, too,
an economical heat utilization has been drawn into consideration.Access
openings allow a flue gas side inspection of the interior and exterior reversing
chamber.



e Front Reversing Chamber

Inside of atightly welded and insulated chaber made of steel sheets the flue
gasesareledfromthesecondtothethirdboilerpass. Thereversingchamberis
equipped with large doors, allowing free accessto the smoke tubes and easy
maintenance and cleaning. High quality tightening material guarantees that the
doorsareshutgastight. Special literature on three-pass boiler with wood or
coal firing as well as on special constructions can be sent upon request. In
addition our engineers as well as our representatives abroad are always at
yourdisposalforfurtherinformation and assistance.

Product Capacity Calculation & Selection

The Steam boiler selected based on maximum require capacity and type of
process, The better way to select the capacity and pressure of the boiler is
thefollowing steps:

1-Calculatethe maximum heatload based onyour process.
2-Adding 20% to maximum load for coefficient of confidence.
3-Considerthe 85% average efficiency for three pass steam boiler.

4- Calculate pressure based on your project and distance between boiler
and consumer.

5- Determine the number of boiler you have: itis better you choose number
of boilerfor100% of full load

Finally you canselectthe modelfromthefollowing table.
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Model Unit

PSBHN-350 PSBHN-500 PSBHN-700 PSBHN-800

Technical Data

Thermal Capacity kw
Steam Output kg/hr
Heating Surface m?
Working Pressure bar
Pressure Drop in Combustion mbar
Chamber

Design Standard =

Max Gas Consumption @Sea Level m3/hr
Max Fuel Oil Consumption liter/hr
@SealLevel
Max Heavy Fuel Oil Consumption liter/hr
@SealLevel

Connection Size @ 10 Bar Working Pressure

Steam Outlet (N) in
SafetyValve (S) in
Sampling (K) in
FeedingValve (M) in
Venting Valve (V) in
Drainage Valve (P) in
Stack1.D. (Q) in

350
500

16

2.2

35

29

25

1/2

3/4
11/4

500 700
750 1000
17.5 25.7
Upto30bar
85 269
BS/EN 12953
50 70
42 58.5
36 50

2 3

1 11/2
1/2 1/2

1 11/4
3/4 3/4
11/4 11/2

10 12

800

1200

26.8

3.8

80

67

57

11/2
1/2
11/4
3/4
11/2
12

Boiler Dimension

Lengths (A) mm
Boiler Diameter (F) mm
Width (W) mm
Height (H) mm
Min Front Clearance mm
Min Rear Clearance mm
Min Side Clearance mm
Min Boiler Room Length mm
Weight

Shipping Weight @ 10 bar Working kg
Pressure

2750
1440
1900
1850
2400
1000
700
6500

2650

3200 3400
1440 1560
1900 2100
1850 1950
2800 3000
1000 1000
700 900
7000 7300

3000 3580

3500
1560
2100
1950
3100
1000
900
7500

3700
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Model Unit  PSBHN-1000 PSBHN-1250 PSBHN-1500 PSBHN-1750
Technical Data
Thermal Capacity kw 1,000 1,250 1,500 1,750
Steam Output kg/hr 1,500 2,000 2,500 2,800
Heating Surface m? 30.2 34.2 44 48.3
Working Pressure bar up to 30 bar
Pressure Drop in Combustion mbar 3.92 5.88 4.12 6.05
Chamber
Design Standard - BS/EN 12953
Max Gas Consumption m3/hr 100 125 150 175
@Sea Level
Max Fuel Oil Consumption liter/hr 83 104 125 146
@Sea Level
Max Heavy Fuel Oil Consumption liter/hr 71 89 107 125
@Sealevel

Connection Size @ 10 Bar Working Pressure

Steam Outlet (N) in 3 3 3 3

Safety Valve (S) in 1 1 11/2 11/2
Sampling (K) in 1/2 1/2 1/2 1/2
FeedingValve (M) in 1 1 11/2 11/2
VentingValve (V) in 3/4 3/4 3/4 3/4
Drainage Valve (P) in 11/4 11/2 11/2 11/2
Stack|I.D. (Q) in 14 14 16 16

Boiler Dimension

Lengths (A) mm 3580 3880 4000 4300
Boiler Diameter (F) mm 1580 1580 1800 1800
Width (W) mm 2020 2020 2320 2320
Height (H) mm 2000 2000 2250 2250
Min Front Clearance mm 3500 3700 3700 4000
Min Rear Clearance mm 1000 1000 1000 1000
Min Side Clearance mm 700 700 900 900
Min Boiler Room Length mm 8500 8700 9000 9500

Weight

Shipping Weight @ 10 bar kg 4250 4700 5600 6300
Working Pressure

www.packmangroup.com
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Model Unit PSBHN-2000 PSBHN-2500 PSBHN-3000 PSBHN-3500
Technical Data

Thermal Capacity kw 2,000 2,500 3,000 3,500
Steam Output kg/hr 3,000 4,000 4,500 5,000
Heating Surface m? 75 82 100 110
Working Pressure bar up to30bar

Pressure Drop in Combustion mbar 4.17 6.7 5.13 6.3
Chamber

Design Standard - BS/EN 12953

Max Gas Consumption m3/hr 200 250 300 350
@Sea Level

Max Fuel Oil Consumption liter/ 167 208 250 292
@Sea Level hr

Max Heavy Fuel Oil Consumption liter/ 143 179 214 250
@Sea Level hr

Steam Outlet (N) in 4 5 6 6
Safety Valve (S) in 11/2 11/2 2 2
Sampling (K) in 1/2 1/2 1/2 1/2
FeedingValve (M) in 2 2 2 2
VentingValve (V) in 1 1 1 1
Drainage Valve (P) in 11/2 11/2 11/2 2
Stack|.D. (Q) in 16 16 20 20
Lengths (A) mm 4790 5230 5250 5480
Boiler Diameter (F) mm 2025 2025 2225 2225
Width (W) mm 2600 2600 2810 2810
Height (H) mm 2480 2480 2690 2690
Min Front Clearance mm 4000 4300 4300 4500
Min Rear Clearance mm 1000 1000 1100 1100
Min Side Clearance mm 1000 1000 1000 1200
Min Boiler Room Length mm 9700 10000 10500 10800
Shipping Weight @ 10 bar Work- kg 8730 9480 10920 11070
ing Pressure



Q |

Model Unit BSS PS- BSS PS-
BHN-4000 BHN-5000 BHN-6000  BHN-7000

Technical Data

Thermal Capacity kw 4,000 5,000 6,000 7,000
Steam Output kg/hr 6,000 8,000 10,000 11,600
Heating Surface m? 130 150 183 220
Working Pressure bar up to30bar

Pressure Drop in Combustion mbar 5.89 6.5 6.8 7.5
Chamber

Design Standard - BS/EN 12953

Max Gas Consumption @Sea Level m3/hr 400 500 600 700
Max Fuel Oil Consumption liter/ 333 417 500 583
@Sea Level hr

Max Heavy Fuel Oil Consumption @ liter/ 286 357 429 500
SealLevel hr

Connection Size @ 10 Bar Working Pressure

Steam Outlet (N) in 6 6 6 8
Safety Valve (S) in 2 2 21/2 21/2
Sampling (K) in 1/2 1/2 1/2 1/2
FeedingValve (M) in 2 21/2 21/2 21/2
Venting Valve (V) in 1 1 1 1
Drainage Valve (P) in 2 2 2 2
Stack|.D. (Q) in 20 24 24 24

Boiler Dimension

Lengths (A) mm 5480 5640 5970 6180
Boiler Diameter (F) mm 2400 2570 2730 2880
Width (W) mm 3100 3250 3500 3700
Height (H) mm 2870 3030 3210 3350
Min Front Clearance mm 4500 4500 4900 5100
Min Rear Clearance mm 1200 1300 1400 1500
Min Side Clearance mm 1200 1200 1300 1300
Min Boiler Room Length mm 11100 11350 12190 12500
Shipping Weight @ 10 bar Working kg 13760 15250 18090 21310
Pressure

www.packmangroup.com
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Model Unit PSBHN-8000 PSBHN-9000 PSBHN-10000
Thermal Capacity kw 8,000 9,000 10,000
Steam Output kg/hr 12,500 14,000 15,500
Heating Surface m? 260 290 330
Working Pressure bar upto30bar
Pressure Dropin Combustion Chamber mbar 7.8 8.1 8.5
Design Standard - BS/EN 12953
Max Gas Consumption @Sea Level m3/hr 800 900 1,000
Max Fuel Oil Consumption @Sea Level liter/hr 667 750 833
tllaxll-leavy Fuel Oil Consumption @Sea liter/hr 571 643 714

eve

Connection Size @ 10 Bar Working Pressure

Steam Outlet in 8 8 10
Safety Valve in 21/2 3 3
Sampling in 1/2 1/2 1/2
FeedingValve in 3 3 4
VentingValve in 1 1 1
Drainage Valve in 2 2 2
Stack|.D. in 24 30 30

Boiler Dimension

Lengths (A) mm 6380 6680 7100
Boiler Diameter (F) mm 3050 3330 3530
Width (W) mm 3900 4000 4500
Height (H) mm 3530 3740 3950
Min Front Clearance mm 5300 5500 5800
Min Rear Clearance mm 1500 2000 1800
Min Side Clearance mm 1400 1500 1700
Min Boiler Room Length mm 13000 14000 14500
Shipping Weight @ 10 bar Working kg 23910 28500 33200
Pressure




Model

Technical Data

Unit

PSBHN-

12000

PSBHN-

13000

PSBHN-

15000 16000

PSBHN-

PSBHN-

18000

PSBHN-

20000

Thermal Capacity

Steam Output
Heating Surface
Working Pressure

Pressure Dropin
Combustion Chamber

Design Standard

Max Gas Consumption
@Sea Level

Max Fuel Oil Consumption
@Sea Level

Max Heavy Fuel Oil
Consumption @Sea Level

kw

kg/hr

bar

mbar

m3/hr

liter/
hr

liter/
hr

12,000

18,000
400

O35

1,200

1,000

857

Connection Size @ 10 Bar Working Pressure

13,000

19,500

433

10.5

1,300

1,083

929

15,000 16,000
22,500 24,000
500 588

up to30bar
SIS[B5 1225

BS/EN 12953
1,500 1,600
1,250 386
1,071 1,143

18,000

27,000

600

135

1,800

1,500

1,286

20,000
30,000
667

14.5

2,000

1,667

1,429

Steam Outlet
Safety Valve
Sampling
FeedingValve
VentingValve
Drainage Valve
Stack|.D.

Boiler Dimension

in

10
4
3/4
4

30

10
4
3/4
4

32

12 12
4 4
3/4 3/4
4 4
1 1
2 2
34 38

12

5
3/4

4

38

12

5)
3/4
4

40

Lengths (A)

Boiler Diameter (F)

Width (W)

Height (H)

Min Front Clearance
Min Rear Clearance

Min Side Clearance

Min Boiler Room Length

7400

3700

4200

4150

6100

2000

1700

15500

7400

3800

4200

4250

6100

2000

1700

15500

7700 8200
3950 4050
4300 4350
4400 4500
6400 6800
2000 2000
1700 2000
16100 17000

8200

4250

4500

4700

6800

2500

2000

17500

8500

4500

4850

4800

7100

2500

2000

18100

Weight

Shipping Weight @ 10 bar
Working Pressure

kg

36000

39000

44000

47000

54000

60000
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Product Description

Packmanvertical steam boiler PSB series are designed with simple mechanical
structure via modern machinery and equipment to confirm to the latest
regulations of EN and DIN standards. The PSB series are user friendly, and
usethelatesttechnology to meetevery customersneeds.

Thevertical steamboilerisrobustand economical. Thefurnaceisformed by
thefiretube. Theflue gases aredirected through topped smoke tubes.
Constructional design boiler is especially suitable for the combustion of
liquid orgaseousfuels.Itcan,however,aswell be used forsolid fuels. Coal or
wood performances.

Fire Tube
Thechosendiametermakessurethatanunobjectionableflamecandevelop
and acompleteburnoutis guaranteed. Thedecision whether plane orspiral
firetubesaretobeused dependsonthediameterand the working pressure.
The arrangement in the inferior part of the water space has an especially
favorable effect on the heat exchange and the water circulation, and allows
acleararrangementoftheremaining flue gas passes. Boiler supports, skids:
Theboilerbodyisbasedonsupports. Mostofthe unitare delivered on skids;
by that special foundations fortheinstallation are not required. In this case
all accessories which are necessary for operation, such as oil or gas firing
equipment, combustion air fan, oil preheater, control panel or switchboard
and feeding device, can be mounted on the skid, toosed to

Product Capacity Calculation & Selection

The Steam boiler selected based on maximum require capacity and type of
process The better way to select the capacity and pressure of the boileris
following below steps:

1-Calculatethe maximum heatload based onyour process.
2-Adding20% to maximum load for coefficient of confidence.
3-Considerthe 80% average efficiency forvertical steam boiler.

4- Calculate pressure based on your project and distance between boiler
and consumer.

5-Determined thenumberofboileryou have:itis betteryou choose number
of boilerfor100% offull load

Finally you canselectthe modelfromthetablein bellow.

www.packmangroup.com
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PSBV- PSBV- PSBV- PSBV- PSBV- PSBV-
150 200 300 450 600 750

Model Unit

Technical Data

Thermal Capacity kw 100 150 200 300 400 500
Steam Output kg/hr 150 220 300 450 600 750
Heating Surface m? 4 4.4 5 6.6 7.6 9.5

Working Pressure bar Upto 16 bar

Pressure Drop in Combustion Chamber mbar 1.6 1.8 2 2.2 3.3 3.5

Design Standard - BS/EN 12953

Max Gas Consumption @Sea Level m3/hr 10 15 20 30 40 50

Max Fuel Oil Consumption @Sea Level li':‘err/ 8.33 12.50 16.67 25.00 33.33 41.67
g?;':ﬁ:%f LielioliCasL i li':ir/ 7.14 1071 1429 21.43 2857 35.71

Connection Size @ 10 bar Working Pressure

Steam Outlet (H) in 1 1 1 1 1 1
Safety Valve (J) in 3/4 3/4 3/4 3/4 1 1
FeedingValve (I) in 1 1 1 1 1 1
VentingValve (V) in 3/4 3/4 3/4 3/4 1 1
Drain Valve (K) in 1 1 1 1 1 1
Stack1.D. (Q) in 6 6 6 8 8 8
Length (F) mm 950 1035 1100 1210 1320 1420
Width (E) mm 890 970 1030 1150 1260 1360
Height (A) mm 2030 2030 2030 2365 2365 2365
Min Front Clearance mm 500 500 500 500 500 500
Min Rear Clearance mm 500 500 500 500 500 500
Min Side Clearance mm 500 500 500 500 500 500
Min Boiler Room Length mm 1950 2035 2100 2210 2320 2420

Weight

Shipping Weight @ 10 bar Working

kg 660 760 860 1260 1480 1680
Pressure



Vertical Clean
Steam Boiler
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Product Description

Vertical clean steam boilers are used to produce pure and clean steam, free
of any harmful substances and impurities. Applications for pure and clean
steam are found in the food, cosmetic, biochemical, and pharmaceutical
industries,aswellasforsterilizationand anydirectsteam heating processes
where thedemandsonsteam quality arevery high.

Our clean steam boilers has been designed to provide sterilizer grade clean
steam from suitably treated water using oil or gas burners as the heating
mediumandcanbesupplied withorwithoutanintegral feed water pre-heating.
Our clean steam boiler covers steam outputs from 100 kW up to 700 kW and
other capacity units can be designed to order. The boiler is manufactured
from AISI 304L stainless steel and all internal surfaces are passivated to
provideacorrosionresistance surface and developed with high efficiencies,
inrigidandreliable designs, ensuring low operation and maintenance cost.
Skilled engineers provide technical support, already from the first contact
within the sales department, ensuring the best individual guidance in
choosingthe correct productfortheactualapplication. Frominitialassessment
of customers clean steam needs, through design, manufacturing,
documentation and validation, delivery and deployment, to maintenance
and life cycle support, we ensure all elements fit perfectly to achieve the
highest system performance.

Benefits

1.Shortdeliverytimes forstandard Pure Steam Generators
2.Highenergyefficiency by ideal designand energy retrieval measures
3.Verticaldesign with minimalareademand

4. Allclean steam and feed water wetted partsin AISI304L stainless steel
5.UsingPLC controlled to regulate generator clean steam outlet pressure,
generatorwater level

Quality Control

1.Strength calculation report with applied materialsinformation.

2. 100% NDT (non-destructive inspection) report of steel plate tube and
weldingrodincludingRT and UT examination reports.
3.Hydraulictestreport: ensure the standard working pressure and safety.



Technical Data

Thermal Capacity

Steam Output

Heating Surface

Working Pressure

Pressure Drop in Combustion Chamber

Design Standard

Max Gas Consumption @Sea Level

Max Fuel Oil Consumption @Sea Level

Max Heavy Fuel Oil Consumption @Sea

Connection Size @ 10 bar Working Pressure

Steam Outlet (H)
Safety Valve (J)
FeedingValve (1)
Venting Valve (V)
DrainValve (K)

Boiler Dimension

Min Front Clearance
Min Rear Clearance
Min Side Clearance

Min Boiler Room Length

Shipping Weight @ 10 bar Working

Unit

kw
kg/hr

mZ

bar

mbar

kg

PSBV-

150

100

150

1.6

10

8.33

7.14

3/4
1
3/4

6

950
890

2030

500
500
500
1950

660

PSBV-

200

150
220

4.4

1.8

15

12.50

10.71

3/4
1
3/4

6

1035

970

2030

500
500
500

2035

760

PSBV-

300

3/4
1
3/4

6

1100
1030

2030

500

500

500
2100

860

PSBV-

450

200 300
300 450
5 6.6
Upto 16 bar
2 2.2
BS/EN 12953
20 30
16.67 25.00
14.29 21.43

3/4
1
3/4

8

1210
1150

2365

500

500

500
2210

1260

PSBV-

600

400
600

7.6

3.3

40

33.33

28.57

1320

1260

2365

500

500

500
2320

1480

PSBV-

750

500
750

O25

33

50

41.67

35.71

1420

1360

2365

500

500

500
2420

1680
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Product Description

Industrial fire heaters play avitalroleinvariousindustrial settings, providing
efficient and reliable heating solutions. These advanced heating systems
are designed to generate and distribute high-temperature heatin a
controlled manner, ensuring optimal conditions forindustrial processes. With
their robust construction, advanced features, and stringent safety
measures, industrial fire heatershave becomeanindispensable componentin
numerous industries.

Whatis anIndustrial Fire Heater?

Anindustrialfire heateris aspecialized heating device specifically designed
forindustrial applications, where precise and controlled heat generation is
essential. These heaters utilize a combustion process, often fueled by natural
gas, propane, or fuel oil, to produce the necessary heat energy. The combustion
process occurs within a well-insulated firebox, ensuring maximum heat
transferefficiency.

Applications of Industrial Fire Heaters

Oil and Gas Industry: Industrial fire heaters find extensive use in the oil and
gassector, primarily forprocessessuch ascrudeoil heating, wellhead heating,
and natural gas processing. These heaters facilitate the maintenance of
optimal temperatures during oil refining, ensuring efficient separation and
purification of various hydrocarbon compounds.

Chemical Industry: In chemical plants, industrial fire heaters are employed
for diverse applications, including heat transfer fluid heating, reactor
vessel heating,anddistillation processes. They enable precisetemperature
controland uniform heatdistribution, ensuring the integrity and efficiency
of chemicalreactions.

Food Processing: Industrial fire heaters play a crucial role in the food
processing industry, providing the necessary heat for cooking, drying,
baking, and sterilization processes. These heaters ensure compliance with
stringent food safety regulations while enhancing production efficiency
andreducing processing time.

www.packmangroup.com
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Power Generation: Industrial fire heaters are utilized in power plants to
generate steam, which is often required for electricity production. These
heaters play a vital role in maintaining optimal steam temperatures and
pressures, ensuring the smooth operation of turbines and other power
generationequipment.

Manufacturing: Numerous manufacturing processes rely on industrial
fire heaters for efficient heat transfer. Applications include heat treatment
of metals, curing of coatings, plastic molding, and various other thermal
processesthatrequire precise and controlled heating.

Advantages of Industrial Fire Heaters

Efficiency: Industrial fire heaters are designed to provide high thermal
efficiency, minimizing heat loss and optimizing energy consumption. This
results in reduced fuel consumption and operating costs, making them
cost-effective solutions forindustrial heating needs.

Safety: These heaters incorporate advanced safety features such as flame
detection systems, temperature controls, and pressure sensors to ensure
safe operation. Additionally, their sturdy construction and adherence to
safetystandards minimize therisk of accidentsand ensure the protection of
personneland assets.

Versatility: Industrial fire heaters offer flexibility in terms of fuel type,
combustion control, and heat output capacity. This versatility allows them
toaccommodate awiderange of industrial applicationsand adapttovarying
processrequirements.

Reliability: Built with durable materials and utilizing proven technology,
industrialfireheatersareknown fortheirreliabilityandlongoperationallife.
Regularmaintenance and servicing furtherenhance their performance and
longevity.
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Product Description

Packman External Economizers specifically designed to recover the lost
heat exiting from exhaust stacks and preheat water. Our broad line of
economizers covers the spectrum of boiler sizes, ranging from very small
hot water boilers with burnerinputs of 1,000 kg/hr to large boilers delivering
steam at 100,000 kg/hr in two types of water & fire tube. In addition, Cain
produces boiler feedwater systems, condensate tank and pump systemes,
exclusive soot blower assemblies, and unique modulating internal exhaust
gasbypasssystems.

System Description

Exhaust heat from combustion typically leaving the stack and into the
atmosphere is instead transferred from the exhaust stream by means of
an economizer. This lost this lost exhaust heat is now captured and saved
to various heat sinks such as boiler feedwater, cold makeup water, process
water, swimming poolwater, glycol,and thermalfluids. Combustion source
fuel types including natural gas, light & heavy oil and No.2-6 fuel oil are all
heatsourceswhich canberetrofitted with Packman heatexchangers.
Packman External Economizer for cylindrical or rectangular stack
connections, large or small boilers, a particular pinch point requirement,
stackorliquid temperature control, special heat sink requirements, special
heat transfer metallurgy requirements, specific maintenance concerns,
optionalequipmentrequirements, installation space and weight concerns,
and package system requirements.

Exhaust Application

« Steam Boilers (Water &Fire Tubes)
« Hot Water Boilers

. HotOilHeaters

. DryerFurnace

« SpecificCombustion Sources

Cylindrical Economizer (PECO)
PECO is a custom-designed heat exchanger which can be construct fire &



water tube and applied in confined areas and is offered in stainless steel,
carbon steel, or Aluminum finned tubing. Design flexibility allows specific
engineeringrequirementstobemetsuchasfinspacingforfoulingconditions
and low gas pressure drops.

Features

« Internalthermal expansion design

« Cylindricalheattransfercoil(s) design

. Mountingflangesforboltingto mating flanges
« Quickreleasetension latches

. Internalbypass

« Condensatedraincatchringassembly

. Safety&Control Instruments

» Hinged stainlesssteelaccessdoorpanels

Optional EQuipment

« Exclusivemanualortimed automatic watercleaning

« Circulating pump kit to maintain desired liquid flow rate

. Vertical pressurized storage tank, to create a “bulge” ortemporary heat
sinkinthe eventofno-water-flow conditions

« Liquidtemperature controlassemblyincludingtemperature-regulated
modulating exhaust gas bypassand remote indicators

Exhasint Duslet
—

Ligaid outled

www.packmangroup.com
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General Design Specification

e Furnish and install economizers on each of the combustion sources
(boilers, hot water heaters, hot oil heater, etc.) as designed and manufactured
by Packman.

e TheEconomizershallbealightweightdesignforeasyinstallation,cylindrical
with counterflow heattransferdesign manufacturedandtestedinaccordance
withtherequirementsof Section VI, Division 1 of the ASME Boiler.

and Pressure Vessel Code, and is stamped to a minimum design pressure of
boiler. Each Economizer shall be designed to include as standard, a carbon
steel,internal, Flue Gas Bypass Diverterto provideforfullemergency by-pass,
requiring no additional ductwork for controlling: 1. Stack corrosion, 2. Turn
down performance, 3. Back pressure.

« FEachEconomizerhavecontinuoushinged, gas-tight,carbonsteelinspection
panels, which provide for complete access to the entire heating surface for
inspectionand/orcleaning. Theinspection panelsshall be secured byadjustable,
quick release tension latches and no tools shall be required for the opening
of theinspection panels.

« Heat Recovery unit shall be either asingle, multiple, or parallel coil design
and must becompletely drainable when mounted vertically.

« Headermanifolds, where used, shall be SA105, connections shall bethreaded
orflanged as specified.

« Exteriorsurfaces otherthanstainless steel shall be primed and painted
with a hightemperature metallic paintrated for 500°C.

A Packman external boiler economizer can often be installed in-line with
yourexistingstack, resultinginarelatively quickand cost-efficientinstallation
processwith minimalretrofitting, labor, materials, and down time. Generally,
because of their lighter weight and smaller size, the PECO requires little, if
any, additional support (usually suspended from the ceiling). In applications
where additional supportisrequired.

The Firetube Series boiler economizeris comprised of 14 standard models.
An “off the shelf” unit, it is designed primarily for boilers with round stacks
andacombustioncapacityof1to35t/hwithenteringgastemperaturesbetween
150°and 350°C. The standard stack connections can be easily modified tofit
specific boiler stacks with 10” to 34” diameters, alleviating the cost of stack
adapters. The units come standard for operation with No. 2 fuel oil and/or
naturalgasanddependingontheefficiency of the combustion.



Model

Unit

PECO

Technical Data

Exhaust Outlet Temperature °C 150
Water Inlet Temperature °C 105
Water Flowrate Kg/hr Based on Boiler Flowrate
Exhaust Inlet Temperature °C 250
Water Outlet Temperature °C 140
Water Outlet Temperature °C 140
1 hidiet] Lhame 1 sPuswal Chitie!
Lingskellpastiard
i @
na b s e s M2
D H
E L indlak
.E_..—"'" e Ligpuid il
@~ =i
) o dowibi it )
Exhsssumben —F‘, Exfuamainin
Model Unit PECO-1 PECO-1.5 PECO-2 PECO-2.5 PECO-3 PECO-4 PECO-4.5

Technical Data

Boiler Capacity Kg/hr 1,000 1,500

Heating Surface ft2 110 170
Diameter mm 550 550
Height mm 750 920
StackID in 14 14
Water Connection in 1 1

Drain Connection in 1/2 1/2
Total Weight kg 210 323

2,000 2,500 3,000 4,000 4,500

220

550

920

14

260

700

920

16

350 460 590
700 700 700
1100 1100 1250
16 16 16

1-1/4 1-1/4 1-1/2 1-1/2 1-1/2

1/2

418

1/2

494

1/2 1/2 3/4

665 874 1121
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Model Unit PECO-5 PECO-6 PECO-8 PECO-9 PECO-11 PECO-12 PECO-14 PECO-15

Technical Data

gg:al:::ity '?Fr/ 5000 6,000 7,500 9,000 11,000 12,000 13,500 15,000
Heating Surface ft2 650 740 890 1,059 1,186 1,313 1,450 1,620
Diameter mm 950 950 1100 1100 1100 1100 1100 1250
%‘ Height mm 1250 1250 1250 1250 1450 1450 1450 1500
§ StackID in 20 20 20 24 24 24 24 30
-
E" Water Connection in 1-1/2 1-1/2 1-1/2 1-1/2 1-1/2 2 2 2
§ Drain Connection in 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Total Weight kg 1235 1406 1691 2012 2253 2495 2755 3078
Model Unit PECO-18 PECO-20 PECO-22 PECO-25 PECO-28 PECO-30 PECO-32 PECO-35

Technical Data

Boiler Capacity Krﬁ/ 18,000 20,000 22,000 25,000 28,000 30,000 32,000 35,000

Heating Surface  ft2 1,980 2,200 2,490 2,750 3,120 3,370 3,580 3,860

Diameter mm 1250 1500 1500 1500 1500 1750 1750 1750
Height mm 1500 1800 1800 1900 1900 2000 2200 2200
€
S StackID in 30 36 36 36 36 36 40 40
Q.
>
S  Water
%J Connection in z 2 2 z : E = g
£ .
g ng,'section in 3/4 3/4 3/4 3/4 3/4 3/4 3/4 3/4
z
2
= TotalWeight kg 3762 4180 4731 5225 5928 6403 6802 7334
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Product Description

External Super heater or Radiative superheaters are used as the first heat
transfer surfaces after the furnace. Often a platen arrangementis preferred
tocreateafouling-resistantconstruction.

Superheaters are the hottest heat transfer surfaces in the boiler, so they are
often built with temperature-resistant alloys. As these superheaters
operateatflue gastemperature ranges of 800-1400°C, they often need to be
builtwith corrosionresistancein mind. High-grade materials are expensive and
require special welding techniques and often heat treatment. Superheater
type, design, material, and construction methods always involve compromise
toachieve thedesired technical levelatlow cost.

The wall superheater is a special class of superheater. Sometimes part of
the superheating surface needs to be located at the furnace proper. The
wall superheater surface is used in these applications. A wall superheater
is basically a flat panel of joined tubes that hangs either as close to the
furnacemembranewallas possibleorforms partofthefurnace. Sometimes
the back-pass side walls form a superheating surface. Typically wall
superheaters are the first superheater after the steam drum or the coolest
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superheater.Design of super heater is according to BS1113 Standard and
SA210-Cfor

B

Material Properties

SA210C/ASTM A210 Grade C Chemical Composition

E  CarbonMax  0.35% Ph°lswph°r”5 0.035%  Slicon 0.10%  Chromium N/A
S ax Min

g

?D Manganese* 0.29-1.06%  Sulfur Max 0.035% Nickle N/A Molybdenum N/A
c

g SA210C/ASTMA210 Grade C Mechanical Properties

2 .

s SI?::gfh ksi: 70 MPa: 485 Rockwell B 89 HRB Max.

§ Maximum Hardness

Yield ksi: 40 MPa: 275 Brinell 179 HB Max.
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Heating Product Group
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Product Description

Thermal Oil Heaters are widely used to supply heat up to 350C at very low
pressure, typically just the pressure required to pump the oil through the
system. Whereas other heating fluids would require a pressure of 85 bar to
achievethistemperature.

In(typical) industrial processes a high temperature fluid is often required,
and achievingthissteam can be controversialand expensive.

Steam is typically used as a heat medium in heating systems. But at high
temperatures, steam requires a corresponding high operating pressure.
Steam is typically used as a heat medium in heating systems. But at high
temperatures, stea m requires a corresponding high operating pressure. In
(typical) industrial processes a high temperature fluid is often required, and
achievingthissteam can be controversial and expensive.

Thermal oil heaters are widely used to supply heat up to 300°C at very low
pressure, typically just the pressure required to pump the oil through the
system. Where as other heating fluids would require a pressure of 85 bar to
achievethistemperature.

Advantages

Oil Heating Systems, in comparison to other heating systems like the
producing steam offermany advantages, which can belisted as follows:

« LOw pressure

« Hightemperature (Consequently smaller heating surfaceis required)

« No risk of corrosion (Qil is an effective preservative, thus the system’s life
would be considerably longer) than otherheating systems

« Noriskoffreezingwhenthe plantisshutdown

« Noscaledeposits

. Nosoftenerrequiredforpretreatment ofthe boilerfeed

. Nochemicaldosingsystem required

. Noheatlossduetohotcondensate and flash steam

. Nosteam trap required

« NoBlow down system needed

« Noriskof compressed gas explosion

« Nodeaereatororcondensationtankrequired



. Novaccum Breakerneeded

« Nosupervision required «Glueindustry

« Lessnecessary maintenance «Food processingindustry
« Higherperformance &efficiency «Metalindustry

« Moresafety «Tyreindustry

« Morereliability «Design &Construction

« Accuratetemperature controlispossible «Paint&varnishindustry

. Quietoperation (nosteamstroke&flash  «Packing&packagingindustry
steamnoise) .Glassindustry

. Easytooperate «Industriallaundries

« Robust construction

Industrial Applications

Thermaloil heatersare usedin the followingindustries:

e Cementindustry

« Chemical/petrochemicalindustry

« Polymerindustry

« Textileindustry

« Leatherindustry

o Oilindustry

« Bitumen &Tarprocessingindustry

« Papermillsindustry

» Woodindustry

» Soap &Detergentindustry

* Pharmaceuticalindustry

The design & construction of Thermal Oil Heaters require special skills. Due
to the fact that we have a permanent top level quality control, we can offer
Thermal Oil Heaters featuring the best heating surface, efficiency, safety,
reliability & durability. The design is based on a forced circulation. The he
aterconsistsof two setsoftubes which are coiled to form 2 coaxial cylinder.
The flue gasis conducted in a three pass counter flow system as described
below:

1stPass-Therediant heatof the burner’s flameistransferred to the thermal
oilinthe main combustion chamber.

2nd Pass-Combustion gases then pass through the space between the

www.packmangroup.com
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innerand outer coiled tube, wherethe heatistransferred by convection.
3rdPass- Thelastconvection passis between the outercoiland the heater’s
shell,where combustion gases are here after cooled.

This design ensures that maximum heat transfer is achieved before the
combustion gases exit the heater, it is warranting high thermal efficiency.
Maximum heat transfer is also affected by thermal fluid’s velocity and heating
surfacearea. In orderto achieve maximum heat transferand low pressuredrop
and also to protect oil from degradation, the optimum fluid velocity and heat
fluxratemustbeachievedandmaintainedwhichispossiblethroughouroptimum
design of coil’s cross sectional area. The design philosophy ensures that the film
temperature in tubes is not exceeded beyond its permissible limits for parts
ofthe tubes exposed to flame impingement. We carry out thorough analysis
to determine whether this temperature requirement is met. The maximum
film temperature is then used to calculate the service life of thermal oil. It
should benotedthatforthecase ofthermaloil, lowfilm temperature, ensures
longer life. We provide modest volume of the thermal oil while considering
the heater’s capacity. Our design also provides the necessary means for
safethermalexpansion duetohightemperature ofthe oil. Furthermore, coil’s life
isextended by optimizing length todiameterratio and heat flux rate.
Packman supplies a comprehensive set of safety control systems for
thermal oil heaters. The logic of control elements comply with the stringent
regulationsenforced by DIN4754. Thereare manysafetyinterlocks,incorporatedin
the system. All of our heaters provide continuous flow monitoring by means
of differential pressure controllers. The flow monitoring is an essential
futureinoilheatingsystems, asitmeasuresand monitorsthe minimum flow
rate. If the flow rate drops below a certain minimum value, the firing will be
shutdown.

Also the thermostats measuring the temperature of flue gases, supply and
returnoilare connected tothefiringsystem andshall preventaninadmissible
temperatureriseinthesystem.Alevelswitchisalsoincluded inthe expansion
tankwhichisconnectedtothefeed pumpandtheburner.

Packman will integrate your desired control requirements from basic relay
logictoadvanced PLCinordertointerface withyourplant.
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Description

Heater Configuration

Heating Capacity Range

Max. Operating temp. of Thermal Oil
Design Temp. of Thermal Oil
Diffrential Temp. Of Thermal Oil
Permissible Operating Pressure
Design pressure

Pneumatic Or Hydrostatic Test Pressure
Thermal Efficiency

No. Of Circulation Of Flue gasses
Coil Material

Shell Material

Return Chamber Material

Heater Standard

ShellInsulation

Shell Cover

TestTyp

Specification

Horizontal
From 250.000to0 4.000.000 Kcal/hr
300 °C
350°C
25°Cor40°C

8.5barg

10barg

15barg

83-85%

3 pass
St35.8accordingto DIN 17175
17Mn4accordingto DIN 17155 (1.0481)
17Mn4accordingto DIN 17155 (1.0481)
Accordingto DIN 4754
Rock wool, Thk, 150 mm, Density 120 kg/m3

Stainless steel SS304, Thk.1.5mm

100% Radiography, Pneumatic, Penetration
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PTOH- PTOH- PTOH- PTOH- PTOH- PTOH-

REse Unit 550 500 600 750 800 1000
Thermal Capacity kw 300 600 700 900 950 1,150
Thermal Capacity kﬁ:l/ 250,000 500,000 600,000 750,000 800,000 1,000,000
Boiler Type - Three Pass

Working Pressure bar Upto16

AT I DI mbar 2.2 2.5 3.1 3.9 4.2 5.9
Combustion Chamber

Design Standard - DIN 4754

"C:)Z’; giz\f:lnsumptm“ m/hr 30 60 70 90 95 115
“CS)Z’; ';”L‘Zlvoe'll Consumption/ [ ype - g5 50 58 75 79 96

L b lal PRI litr/hr 21 e 50 64 68 82

Consumption @Sea Level

Connectoins

OilQutlet (N2) in 2 2 2 3 3 4
Oillnlet (N1) in 2 2 2 3 3 4
Condensate Discharge (N5) in 1 1 1 1 1 1
Thermo Meter (N4) in 1/2 1/2 1/2 1/2 1/2 1/2
Instrument Manifold (N6) in 1/2 1/2 1/2 1/2 1/2 1/2
VentingValve (N67) in 1 1 1 1 1 1
Drainage Valve (N8) in 1 1 1 11/2 11/2 11/2
Stack|.D. (N3) mm 250 250 300 350 400 400

Boiler Dimensions

Lengths (L) mm 1,980 2,400 2,700 3,130 3,200 3,400
Width (W) mm 1,460 1,600 1,600 1,600 1,750 1,980
Height (H) mm 1,920 2,100 2,100 2,100 2,200 2,500
Min Front Clearance mm 1,386 1,680 1,890 2,191 2,240 2,380
Min Rear Clearance mm 1,000 1,000 1,000 1,000 1,000 1,000
Min Side Clearance mm 1,000 1,000 1,000 1,000 1,000 1,000



Model

Lengths

Thermal Capacity
Thermal Capacity

Boiler Type
Working Pressure

PressureDropin
Combustion Chamber

Design Standard

Max Gas Consumption
@Sea Level

Max Fuel Oil Consumption
@Sea Level

Max Heavy Fuel Oil
Consumption @Sea Level

Connectoins

OilOutlet (N2)
OilInlet (N1)

Condensate Discharge
(N5)

Thermo Meter (N4)
Instrument Manifold (N6)
Venting Valve (N67)
Drainage Valve (N8)
Stack1.D. (N3)

Boiler Dimensions

www.packmangroup.com

Lengths (L)

Width (W)

Height (H)

Min Front Clearance
Min Rear Clearance

Min Side Clearance

Unit

kw

kcal/
hr

m3/hr
litr/hr

litr/hr

in
in

in

in

mm

mm
mm
mm
mm
mm

mm

PTOH-
1250

1,500

1,250,000 1,500,000

150

125

107

1/2
1/2
1
11/2
450

3,580
2,020
2,600
2,506
1,000

1,000

PTOH-

1500

1,750

175

146

125

1/2
1/2
1
11/2
450

3,620
2,020
2,600
2,534
1,000

1,000

PTOH-

1750

2,000

1,750,000 2,000,000 2,250,000 2,500,000

PTOH-

2000

2,500

Three Pass

Upto1l6

4.2

6.7

DIN 4754

200

167

143

1/2
1/2
1
11/2
500

3,620
2,300
2,750
2,534
1,000

1,000

250

208

179

1/2
1/2
1
11/2
600

3,750
2,300
2,870
2,625
1,000

1,000

PTOH-

2250

2,750

275

229

196

1/2
1/2
1
11/2
600

4,000
2,300
2,870
2,800
1,000

1,000

PTOH-

2500

3,000

300

250

214

1/2

1/2
1
11/2
600

4,400
2,400
3,040
3,080
1,000

1,000
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Model Unit PTOH-2750 PTOH-3000 PTOH-3250 PTOH-3500

Lengths

Thermal Capacity kw 3,200 3,500 3,750 4,000
. kcal/

Thermal Capacity hr 2,750,000 3,000,000 3,250,000 3,500,000

Boiler Type - Three Pass

Working Pressure bar Upto16

Pressure Drop in Combustion mbar 5.5 6.3 6.0 5.9

Chamber

Design Standard - DIN 4754

Max Gas Consumption 5

@SeaLevel m3/hr 320 350 Bi75 400

Max Fuel Oil Consumption litr/hr 267 292 313 333

@Sea Level

BRG] litr/hr 229 250 268 286

Consumption @Sea Level

Connectoins

oil Outlet (N2) in 8 8 8 8
QilInlet (N1) in 8 8 8 8
Condensate Discharge (N5) in 1 1 1 1
Thermo Meter (N4) in 1/2 1/2 1/2 1/2
Instrument Manifold (N6) in 1/2 1/2 1/2 1/2
Venting Valve (N67) in 1 1 1 1
Drainage Valve (N8) in 11/2 11/2 11/2 11/2
Stack1.D. (N3) mm 750 750 750 750

Boiler Dimensions

Lengths (L) mm 5,140 5,140 5,500 5,730
Width (W) mm 2,500 2,500 2,500 2,500
Height (H) mm 3,100 3,100 3,100 3,100
Min Front Clearance mm 3,598 3,598 3,850 4,011
Min Rear Clearance mm 1,500 1,500 1,500 1,500
Min Side Clearance mm 1,500 1,500 1,500 1,500



Model

Lengths

Thermal Capacity
Thermal Capacity

Boiler Type
Working Pressure

Pressure Drop in Combustion
Chamber

Design Standard

Max Gas Consumption @Sea
Level

Max Fuel Oil Consumption @
Sealevel

Max Heavy Fuel Oil Consump-
tion @SeaLevel

Unit

kw

kcal/
hr

m3/hr

litr/hr

litr/hr

PTOH-3750

4,500

3,750,000

450

8IS

321

PTOH-4000

5,000

4,000,000

500

417

357

6,000

Three Pass

Upto 16

DIN4754

600

500

429

PTOH-5000

5,000,000

!

PTOH-6000

7,000

6,000,000

700

583

500

Connectoins

Oil Outlet (N2)
OilInlet(N1)

Condensate Discharge (N5)
Thermo Meter (N4)
Instrument Manifold (N6)
Venting Valve (N67)
Drainage Valve (N8)
Stack1.D. (N3)

in

mm

11/2
800

11/2
900

11/2
900

11/2
900

www.packmangroup.com

Boiler Dimensions
Lengths (L)

Width (W)

Height (H)

Min Front Clearance
Min Rear Clearance

Min Side Clearance

mm

mm

mm

mm

mm

mm

6,500
2,800
3,200
4,550
1,500
1,500

6,800
3,000
3,300
4,760
1,500
1,500

7,000
3,200
3,300
4,900
1,500
1,500

7,500
3,300
3,500
5,250
1,500
1,500
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Product Description

Waste Heat Steam Boilers (WHSB) use the wasted energy from any process
plant like exhaust gases from engine-operated CHP units, gas turbines,
industrial processes with waste heat exhaust gas to generate steam. As
steam generator systems, they are energy efficient in operation and can be
put to many applications. The range for saturated or superheated steam
extendsfrom 1to25bargauge, whilethe capacityisbetween 100and 25,000
kg of generated steam per hour. Control with the automatic Controlling
System.

Packman Waste Heat Boiler Advantages

« Efficientsteam generationincombined heatand power plants

« Cost-savingand reliable operation of the systems

« Maximum functionality, safety and service

« Performanceareas: 1to25barg, 100to 25,000 kg/h

« Certifications:BS/EN-12953 European

« Can be used in all plants with exhaust gases from hydrogen, natural gas,
biogas, sewage gasand special gases, plusdieseland otherliquid fuels

« Single, double version for operation with one or two engines with
completely separate exhaust gassections

« The Controlling System is individually adapted to each project and is
deliveredintherequired specifications.

steam generator systems are ready for connection and complement one
another within precisely matched components. The main boiler body with
prescribed safety technology forms the foundation. Economizers, bypass
solutions and a pump unit are added, as is modern and convenient control
and regulation technology. This wide-ranging scope of delivery guarantees
custom-made applications and offers safe, fault-free and low-maintenance
plantoperation.

Applications
steamboilersareusedinthefollowingindustries:

Food processing, textile industry, pharmaceuticals, paper production,
chemicalindustry

www.packmangroup.com
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The economizer preheats the feed water and cools the exhaust gas below
the saturated steam temperature. This enables better use of the energy in
the exhaust gas, which considerably improves the energy balance and
significantly increases the amount of steam. The remaining residual energy
inthe exhaust gascan additionally be usedinan exhaust gasheatexchanger.
The superheater raises the temperature above the saturated steam
temperature for steam transport or in applications where superheated
steamisrequired, suchasinsteam turbines.

Model Unit  PSB-WH-500 PSB-WH-700 PSB-WH-1000 PSB-WH-1250 PSB-WH-1500

Technical Data

Thermal kw 500 700 1000 1250 1500
Capacity

Steam Output Kg/h 750 1000 1500 2000 2500
Working

Pressure bar Upto20 Upto20
Pressure Drop

in Combustion mbar 3.5 3.2
Chamber

ol St °C 400-500 400-500 400-500 400-500 400-500
Temperature

Outlet Exhaust oC 220 220
Temperature

Economizer

Outlet Exhaust °C 120 120 120 120 120
Temperature

e i °C 105 105 105 105 105
Temperature

Connection Size

Steam Outlet

@10barg (N) in 2 3 3 3 3
Safety Valve .

@10barg (P) in 1 1 1 1 11/2
Sampling (K) in 1/2 1/2 1/2 1/2 1/2
FeedingValve

M) in 1 1 1 1 11/2
VentValve (Q) in 3/4 3/4 1 1 1
prainapeialye in 11/4 11/4 11/2 11/2 11/2

(S)

Boiler Dimension

BoilerDimension mm CallPackman Technical Office
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Model Unit PSB-WH-1750 PSB-WH-2000 PSB-WH-2500 PSB-WH-3000 WII-:I-S3BS-00
Thermal kw 1750 2000 2500 3000 3500
Capacity
Steam Output Kg/h 3000 3500 4000 4500 5000
Bl bar Upto20 Upto20 Upto20 Upto20 Upto20
Pressure P P p P P
Pressure Dropin
Combustion mbar 3.5 3.5 3 3.5 4
Chamber
Lellert e Tt °C 400-500 400-500 400-500 400-500 400-500
Temperature
DURIGIE L °C 220 220 220 220 220
Temperature
Economizer
Outlet o
eI C 120 120 120 120 120
perature
tielllias °C 105 105 105 105 105
Temperature

Connection Size

Steam Outlet
@10barg (N) in 3 4 5 6 6
Safety Valve .
@10barg (P) in 11/2 11/2 11/2 2 2
Sampling (K) in 1/2 1/2 1/2 1/2 1/2 c
o
H (9]
FeedingValve in 112 ) 2 ) ) 5
(M) 2
oo
VentValve (Q) in 1 1 1 1 1 é
; S
?S')a'"ageval"e in 11/2 11/2 11/2 11/2 2 g
2
2
:
Bpller . mm CallPackman Technical Office
Dimension
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HeatExchanger
Heating Product Group
PACKMAN
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Product Description

AShelland Tube Heat Exchanger is the most common type of heat exchangers
used in oil refineries and other large chemical processes, and is also suitable
for higher-pressure applications. As its name implies, this type of heat
exchanger consists ofashell (alarge pressure vessel) with a bundle of tubes
inside it. One fluid runs through the tubes, and another fluid flows over the
tubes (throughtheshell) the heatisthen transferred between thetwo fluids.
The set of tubes which is called a tube bundle, may be composed of several
typesoftubes: plain,longitudinally finned, etc.

the fluids can be either liquids or gases. In order to heat exchangers which
don’t experience any phase change between inlet & outlet fluids (liquid or
gas)on eachside canbe called one-phase orsingle-phase heat exchangers.
Twophase heat exchangers can be used to heat a liquid to boil it into a gas
(vapor),sometimes called boilers, or cool avaporto aliquid (called condensers),
with the.

PACKMAN’S Heat Exchanger Properties

Shelland tube Heat Exchangers of PACKMAN Company are U-TYPE and Duplex
with Copper Coil ASME VIII DIV.1 & THEMA CLASS C standards are observed
inHeatexchanger’sproductionexchanger'sareanalyzed, dsigned and tested
viarelevantengineering software.

PACKMAN’S heat exchanger’s are designed in different diameters from 6
inchesto30inches, to meetthe customer’s needs.

The shell made of as advised in the relevant standard. The shell can also
be made of stainless steel in case of customer’s request. The tubes are the
best-quality seamless copper pipes which make the highest heat transfer &
efficiencies possible.

Thediameterof the tube usedin the exchangeris3/4inchesthethicknesses
selectedinaccordingwithworking pressure consideringthe triangular tube
layout.

In this type of exchangers, pipes are connected to the tube-sheet with waltz
weldingandthetubeareeasilyreplaceable.

Packman’s exchanger’s caps with diameters of up to 14-inch are made of
castiron. Water inlet & outlet Nozzles are in parallel. Higher diameter
exchanger’s caps are made of steel and water inlet & outlet nozzles are
perpendicularwithrespecttoeachother.

www.packmangroup.com
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Design Of Heat Exchanger

In order to optimize the heat exchanger’s design, it is necessary to specify
characteristics such asthe fluid’s flow rate, the inlet and outlet temperature of
thefluid’s. The heat transfer capacity can replace one of the afore mentioned
data in input’s list. In order to use a fluid other than water in the heat
exchanger’sthedesign ofthe exchangerchangesaccordingly.

Thermal design of a shell and tube heat exchanger typically includes the
determination of heat transfer area, number of tubes, tube’s length and
diameter, tube’s layout, number of tube passes, type of heat exchanger
(fixed tube sheet, removable tube bundle etc.), tube’s pitch, number of
baffles, theirtype andsize, shelland tube side pressure drop, etc.

Shell is the container for one of the fluids and the tube bundle is placed
inside the shell. Shell’s diameter should be selected to give a close fit to the
tube bundle. The clearance between the tube bundle and inner shell’s wall
depends on the type of exchanger. Shells are usually fabricated from
standard steel sheets with a satisfactory corrosion allowance. The shell’s
thicknessof3/8inchesfortheinternaldiametersof12to24inchesisreasonable
foroperating pressures of up to 300 psi.
Themostefficientconditionforheattransferistohavethe maximum possible
number of tubes in the shell to increase turbulence. The tube’s thicknesses
should beenough towithstand theinternal pressure consideringthe adequate
corrosion allowance. The tube thickness is expressed in terms of BWG
(Birmingham Wire Gauge) and true outsidediameter (OD). Thetube’slength
0f6,8,12,16,20and 24 ftare preferablyused. Usinglongertubesreduce shell
diameter at the expense of higher shell’s pressure drop. Stainless steel,
admiralty brass, copper, bronze and alloys of copper-nickel are the
commonly used tube materials.

Thenumberof passesischosento gettherequired tube side fluid velocity to
obtaingreaterheattransferco-efficientsandalsoreducescaleformation. The
tube passes mayvaryfrom1to 16. Thetube passesof 1,2 and 4 are common
in Packman’s designs. The partition built into the exchanger’s head known
aspartition plate (also called pass partition) isused to direct the tube’s flow.

Product Capacity Calculation & Selection
Shell and tube heat exchanger’s are designed by trial and error. The design



ismainly based onthe Kern method. Oncethe correcttype of exchangerhas
beenchosen,theengineeringstaffofthe supplierwillneedtomakesurethat
themodelsuppliediscorrectlysizedforthejob. Thebasicheatdesignequation,
which has beenwidely used formanyyears, is:

Q=UAATmM

Where:

Qistherateofheattransferbetweenthetwo fluidsinthe heatexchanger

U is the overall heat transfer coefficient. This depends on the conductive
properties of the fluids and the material used in heat exchanger
Aistheheattransfersurfacearea
Atmisthelogarithmictemperaturedifference, calculated fromtheinletand
outlettemperatures of both fluids.Thevalueof Uisharderto calculate:

1
U:

1 +Rﬂ+RW 1 +R
h h

1 2

f2

hland h2 are the partial heat transfer coefficients, W/m2.K (tube and shell
siderespectively)

Rwisthethermalresistance ofthewall, m2.K /W

Rfl1and Rf2arethefoulingfactors, m2.K/W (tube and shellsiderespectively)
While the values for Rf are usually specified by the client, the values of hand
Rw may be influenced directly by the choice of tube size and thickness, and
the materials used for construction. The values of the partial heat transfer
coefficients h depend greatly on the nature of the fluids but also, crucially,
on thegeometryoftheheattransfersurfaceswithwhichtheyareincontact Importantly,
thefinalvaluesareheavilyinfluenced bywhathappensatthelevelofboundary
layers: the fluid actually in contact with the heat transfer surface. The driving
forceforheattransferisthedifferenceintemperaturebetween the two elements.
In the case of a tubular heat exchanger, the temperature of the two fluids
changesastheypassthroughthe heatexchanger.
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Heat Exchanger
(Waterto Water)




e

Tube Heating Water Water V\ra c:;r V\g c:;r Total

Model Sheet Surface Inlet Outlet Length
o Inlet outlet

Size (sqft) (S1) (S2) (T1) (T2) (mm)

Technical Data

PHXW-65 5' 2" 2" 2" 2" 600
PHXW-67 7.5' 2" 2" 2" 2" 850
PHXW-610 10' 2" AT AT 2" 1050
PHXW-612 12.5' 2" AT AT 2" 1300
PHXW-615 ¢ 15' 2" A A 2" 1500
PHXW-617 17.5' 2" 2" 2" g 1700
PHXW-620 20' 2" AT T 2" 1950
PHXW-622 22.5' 2" AT T 2" 2200
PHXW-820 20' 2" 2" 2" 2" 1100
PHXS-825 25’ pe 2" 2" 2" 1300
PHXW-830 8” 30' 2" 2" A 2" 1550
PHXW-835 35' 2" 2" 2" 2" 1650
PHXW-840 40' 2" 2" 2" 2" 1850
PHXW-1035 35' 2,1/2"  2,1/2" 3" 3" 1150
PHXW-1040 40' 2,1/2"  2,1/2" 3" 3" 1300
PHXW-1045 45' 2,1/2"  2,1/2" 3" 3" 1500
PHXW-1050 ) 50' 2,1/2"  2,1/2" 3" 3" 1600
PHXW-1055 10 55' 2,1/2"  2,1/2" 3" 3" 1700
PHXW-1060 60’ 2,127 2,1/2” 3" 3" 1850
PHXW-1075 75° 2,127 2,1/2” 3" 3" 2250
PHXW-10116 116’ 2,127 2,1/2” 3" 3" 3300
PHXW-1260 60' 3" 3" 3" 3" 1400
PHXW-1270 70! 3" 3" 3" 3" 1600
PHXW-1280 12” 80' 32 go 3" 3" 1800 §
PHXW-1290 90' 3" 3" 3" 3" 1900 bii
PHXW-12100 100' 32 go 3" 3" 2100 é
PHXW-1480 80' 3" o U 3" 1550 E
PHXW-1490 90' 3" 3 gr 3" 1600 §
PHXW-14100 14” 100’ 3" 3" 3" 3" 1750
PHXW-14110 110' 3" 3" 3" 3" 1900
PHXW-14120 120" 3" g g By 2000
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Hot Hot

Tube Heating Water Water Water Water Total
Model Sheet Surface Inlet Outlet Length
. Inlet outlet
Size (sq ft) (S1) (S2) (T1) (T2) (mm)

Technical Data

PHXW-16100 100' 4" 4" 4 4" 1450
PHXW-16110 110' 4" 4" 4 4" 1560
PHXW-16120 120' 4" 4" 4" 4" 1700
PHXW-16130 16” 130' 4" 4" 4" 4" 1760
PHXW-16140 140' 4" 4" 4" 4" 1860
PHXW-16150 150' 4" 4" 4 4 1960
PHXW-16160 160' 4" 4" 4" 4" 2060
PHXW-18140 140" 4 4" 4 4" 2140
PHXW-18150 150" 4 4 4 4" 2200
PHXW-18160 160' 4" 4" 4" 4" 2240
PHXW-18170 1 170' 4" 4" 4" 4" 2340

- PHXW-18180 180" 4" 4 4 4" 2440
§ PHXW-18190 190" 4" 4 4 4" 2500
3 PHXW-18200 200" 4" 4" 4 4" 2540
% PHXW-18210 210" 4" 4 4" 4" 2640
'jg PHXW-20200 200" 6" 6" 8" 8" 2330
= PHXW-20210 210" 6" 6" 8" 8" 2370
PHXW-20220 220" 6" 6" 8" 8" 2470
PHXW-20230 230" 6" 6" 8" 8" 2500
PHXW-20240 20” 240" 6" 6" 8" 8" 2570
PHXW-20250 250" 6" 6" 8" 8" 2670
PHXW-20260 260' 6" 6" 8" 8" 2720
PHXW-20270 270' 6" 6" 8" 8" 2770
PHXW-20280 280’ 6" 6" 8" 8" 2870
PHXW-24290 290' 8" 8" 10" 10" 2330
PHXW-24300 300" 8" 8" 10" 10" 2330
PHXW-24320 320' 8" 8" 10" 10" 2430

c PHXW-24340 340° 8" 8" 10" 10" 2530

g PHXW-24360 - 360" 8" 8" 10" 10" 2580

& PHXW-24380 380" 8" 8" 10" 10" 2630

_§ PHXW-24400 400’ 8" 8" 10" 10" 2730

§ PHXW-24420 420' 8" 8" 10" 10" 2830

: PHXW-24440 440' 8" 8" 10" 10" 2880
PHXW-24450 450’ 8" 8" 10" 10" 3000
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Heat Exchanger
(Steam to Water)




D
: 5 B u
2
Tube Heating Steam e HotWater HotWater Total
Model Shget Surface Inlet OS:ttleet Inlet Outlet Length
Size (sqft) (S1) ($2) (T1) (T2) (mm)
Technical Data
PHXS-65 5' 2" 1" 2" 2" 600
PHXS-67 7.5' 2" 1" 2" 2" 850
PHXS-610 10' 2" 1" 2" 2" 1050
PHXS-612 6 12.5' 2" 1" 2" 2" 1300
PHXS-615 15' 2" 1" 2" 2" 1500
o PHXS-617 17.5' 2" 1" 2" 2" 1700
g PHXS-620 20' 2" 1" 2" 2" 1950
3 PHXS-622 22.5' 2" 1" 2" 2" 2200
% PHXS-820 20' 2" 1" 2" 2" 1100
'g PHXS-825 25' 2" 1" 2" 2" 1300
= PHXS-830 8” 30' 2" 1" 2" 2" 1550
PHXS-835 35' 2" 1" 2" 2" 1650
PHXS-840 40' 2" 1" 2" 2" 1850
PHXS-1035 35' 2,1/2" 1,1/4" 3" 3" 1150
PHXS-1040 40' 2,1/2" 1,1/4" 3" 3" 1300
PHXS-1045 § 45' 2,1/2" 1,1/4" 3" 3" 1500
PHXS-1050 10 50' 2,1/2" 1,1/4" 3" 3" 1600
PHXS-1055 55 2,1/2" 1,1/4" 3" 3" 1700
PHXS-1075 75’ 2,1/2" 1,1/4" g 3L 2250
PHXS-1260 60' 3" 1,1/2" 3" 3" 1400
PHXS-1270 70' 3" 1,1/2" 3" 3" 1600
c PHXS-1280 127 80' 3" 1,1/2" 3" 3" 1800
g_ PHXS-1290 90' 3" 1,1/2" 3" 3" 1900
g‘) PHXS-12100 100' 3" 1,1/2" 3" 3" 2100
_§ PHXS-1480 80' 3" 1,1/2" 3" 3" 1550
§ PHXS-1490 90' 3" 1,1/2" 3" 3" 1600
§ PHXS-14100 , 100' 3" 1,1/2" 3" 3" 1700
PHXS-14110 1 110' 3" 1,1/2" 3" 3" 1900
PHXS-14120 120' 3" 1,1/2" 3" 3" 2000
PHXS-14170 170’ 3" 1,1/2" 3" 3" 2500
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Tube Heating Steam  Condensate HotWater HotWater Total
Model Sheet Surface Inlet Outlet Inlet Outlet Length
Size (sqft) (S1) (S2) (T1) (T2) (mm)

Technical Data

PHXS-16100 100’ 4" 2" 4" 4" 1450
PHXS-16110 110' 4" 2" 4" 4" 1560
PHXS-16120 120' 4" 2" 4" 4" 1700
PHXS-16130 16” 130' 4" 2" 4" 4" 1760
PHXS-16140 140' 4" 2" 4" 4" 1860
PHXS-16150 150’ 4" 2" 4" 4" 1960
PHXS-16160 160’ 4" 2" 4" 4" 2060
PHXS-18140 140' 4" 2" 4" 4" 2140
PHXS-18150 150’ 4" 2" 4" 4" 2140
PHXS-18160 160’ 4" 2" 4" 4" 2240
PHXS-18170 , 170’ 4" 2" 4" 4" 2340
PHXS-18180 '8 180’ 4" 2" 4" 4" 2440
PHXS-18190 190' 4" 2" 4" 4" 2500
PHXS-18200 200' 4" 2" 4" 4" 2540
PHXS-18210 210' 4" 2" 4" 4" 2640
PHXS-20200 200' 6" v 8" 8" 2330
PHXS-20210 210' 6" v 8" 8" 2370
PHXS-20220 220' 6" v 8" 8" 2470
PHXS-20230 230' 6" g 8" 8" 2500
PHXS-20240 20” 240' 6" v 8" 8" 2570
PHXS-20250 250' 6" v 8" 8" 2670
PHXS-20260 260' 6" 3" 8" 8" 2720
PHXS-20270 270" 6" By 8" 8" 2770
PHXS-20280 280' 6" Be 8" 8" 2870
PHXS-24290 290" 8" 4" 10" 10" 2330 g
PHXS-24300 300' 8" 4" 10" 10" 2330 g
PHXS-24320 320' 8" 4" 10" 10" 2430 g
PHXS-24340 340' 8" 4" 10" 10" 2530 E
PHXS-24360 24” 360’ 8" 4" 10" 10" 2580 g
PHXS-24380 380’ 8" 4" 10" 10" 2630
PHXS-24400 400' 8" 4" 10" 10" 2730
PHXS-24420 420' 8" 4" 10" 10" 2830

PHXS-24440 440" 8" 4" 10" 10" 2880 153
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« Pleasefillinand attach onlyone of the following formatsto determine
the capacity ofthe diameterand heatsurface of heatexchanger.Obviously,
calculating will be perfectif we have completed information.

First Format:

Heat Exchanger Water/Oil to Water/Oil D Heat Exchanger Steam to Water/Oil D
Heating Surface (ft?):
Shell Diameter (in):

Determine the Working Pressure (bar):

Second Format:

Heat Exchanger Water/Oil to Water/Oil D Heat Exchanger Steam to Water/Oil D

Determine the Working Pressure (bar):

HotFluid Inletand Outlet Temperature (°C):
Cold Fluid Inletand Outlet Temperature (°C):

Hot Fluid Flow Rate (lit/hr):

Cold Fluid Flow Rate (lit/hr):

Third Format:

Heat Exchanger Water/Oil to Water/Oil D Heat Exchanger Steam To Water/Oil D
Determine the Working Pressure (bar):

Hot Fluid Inletand Outlet Temperature (°C):

Cold Fluid Inletand Outlet Temperature (°C):

Thermal Capacity Exchanged Between Two Fluids (btu/hr):

Forth Format:

PoolApplication:
Volume of Pool (m3):

Volume of Jacuzzi (m?3):
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Industrial Autoclave
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Product Description

THE PACKMAN COMPANY has the most advanced production line of
autoclave, adopts fully automated welding and advanced flow detection
instruments, to ensure the safety and reliable operation of autoclave. Our
company also design and manufacture various forms of autoclave according
to customer’s requirements.Industrial autoclaves belong large pressure
vessel equipment, used in aerated concrete block, concrete pipe pile, sand
lime brick, coaldust brick, high curing gypsum and other building materials,
as well as rubber products, wood drying, preservative treatment and other
production projects that require exposure to elevated pressure and
temperature.

Feature

1. Autoclave door with quick open structure equipped with perfect safe
interlock protection device, utmost ground to avoid the potential wrong
operation, to ensure the safe operation of the auto clave and the safety of
operators.

2. Imported rubber sealing ring has the advantages of simple installation,
goodsealing performance and longservice life.

3. Good compatibility with the auxiliary equipment, short installation
period, and low investment costs.

4. Depending on the customer’s requirement, size of autoclave, available
space,various methods are being used to handle thedoors.
5.ThePLCsoftwareis provided withanumerical cycle selectoronthetouch
screentoconfigure cyclesand cycle parameters.

6. For applications requiring vacuum bags, we offer multiple vacuum
controls, valves, filtration and sensor manifolds for user- selectable
production set-ups.

Quality Control

1. Strength calculation report with applied materialsinformation.

2. 100% NDT (non-destructive inspection) report of steel plate tube and
weldingrodincludingRT and UT examination reports.
3.Hydraulictestreport: ensure the standard working pressure and safety.



Model

Technical Data

H
w
FRONT VIEW
- T il T T o
. @ D H
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O 1T 1T 1 1 1T 1L 1 1T 1
L
GENERAL VIEW
PA PA PA PA PA PA PA

Unit ; 65x1.0 1.65x1.3 2.0x1.0 2.0x1.1 2.0x1.3 2.0x1.5 2.2x1.3

Working Temperature
Working Pressure
Design Pressure
Design Temperature
Internal Diameter (D)
Width (W)

Height (H)

Effective Length (L)

Working Medium

Door Information

€ 184 195 184 188 195 201 195
Mpa 1.0 13 1.0 1.1 163 15 1.3
Mpa 1.1 1.4 1.1 1.2 1.4 1.6 1.4

€ 187 198 187 192 198 204 198

m 1.65 1.65 2.0 2.0 2.0 2.0 2.2

m 2.619 2.619 2.695 2.695 2.695 2.695 3.288

m 2.595 2595 3.225 3.225 3.225 8BS 3.43

m Customized

- Saturation Steam

www.packmangroup.com

Mode of Opening

Form of Opening

Manual Opening, Electric Opening, Pneumatic Opening, Hydraulic
Opening

- Side Open, Upper Open
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ED Model Unit PA PA PA PA PA PA PA
£ 2.2x1.5 2.4x1.3 2.4x1.5 2.5x1.3 2.5x1.5 2.68x1.3 2.68x1.5
(]
T

Technical Data

Working Temperature *C 201 195 201 195 201 195 201
Working Pressure Mpa 1.5 1.3 1.5 1.3 1.5 1.3 1.5
Design Pressure Mpa 1.6 1.4 1.6 1.4 1.6 1.4 1.6
Design Temperature °C 204 198 204 198 204 198 204
Internal Diameter (D) m 2.2 2.4 2.4 2.5 2.5 2.68 2.68
Width (W) m 3.288 3.154 3.154 3.254 3.254 3.28 3.28
Height (H) m 3.43 3.917 3.917 4.017 4.017 4.143 4.143
Effective Length (L) m Customized

£ Working Medium - Saturation Steam

o

o

>

g Door Information

c

©

£ . . . q q q

_‘:’, Mode of Opening _ Manual Opening, Electric Openlngf Pneumatic Opening, Hydraulic

= Opening

z

§ Form of Opening - Side Open, Upper Open
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FRONT VIEW
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GENERAL VIEW
PA PA PA PA PA PA

kel Unit 5 g5x1.3 2.85x1.5 3.0x1.3 3.0x1.5 3.2x1.3 3.2xL5

Technical Data

Working Temperature °C 195 201 195 201 195 201
Working Pressure Mpa 1.3 1.5 1.3 1.5 1.3 1.5
Design Pressure Mpa 1.4 1.6 1.4 1.6 1.4 1.6
Design Temperature °C 198 204 198 204 198 204
Internal Diameter (D) m 2.85 2.85 3.0 3.0 3.2 3.2
Width (W) m 3.58 3.58 4537 4.537 4.74 4.74
Height (H) m 4.493 4.493 4.66 4.66 SRSt 5.131
Effective Length (L) m Customized

Working Medium - Saturation Steam

Door Information

www.packmangroup.com

Manual Opening, Electric Opening, Pneumatic Opening,

Mode of Opening - Hydraulic Opening

Form of Opening - Side Open, Upper Open
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Product Description

A Deaeratoris a device that is used for the removal of oxygen and other
dissolved gases from the feed-water to steam generators. The deaerator is
partof the feed-water heating system. Itis usually situated between the last
low pressure heater and feed-water booster pumps. In particular, dissolved
oxygen in the steam generator can cause serious corrosion damage by
attaching to the walls of metal piping and other metallic equipment and
forming oxides. Furthermore, dissolved carbon dioxide combines with
watertoform carbonicacid that causes furthercorrosion.

In the deaerator, the condensate is heated to saturated conditions usually
by the steam extracted from the steam turbine. The extraction steam are
mixed in the deaerator by a system of spray nozzles and cascading trays
between which the steam percolates. Any dissolved gases in the condensate
are released in this process and removed from the deaerator by venting to
the atmosphere or to the main condenser. Directly below the deaerator is
thefeed-waterstorage tank,inwhichalarge quantity of feed-wateris stored
at near saturation conditions. In the turbine trip event, this feed-water can
be supplied to steam generators to maintain the required water inventory
during transient. The deaerator and the storage tank is usually located at a
highelevationtoensureanadequatenetpositivesuctionhead (NPSH) atthe
inletto the feedwater pumps. NPSH is used to measure how close a fluid is to
saturated conditions. Lowering the pressure at the suction side can induce
cavitation. Thisarrangement minimizestherisk of cavitation inthe pump.

Deaerated "
@] boier feedwater
Pump

L jrfernal steam distriutor pping
— Internal perforsted pipe (water diztributor)
————— Perforated travs

Lowy pressure steam

Boller feedwater

www.packmangroup.com

163



o
3
°
S

(L)

-
[°)
3

-]
o
S

o
o0

=

=]
(1]
]
T

www.packmangroup.com

164

PACKMAN Deaerator Properties

DEAERATORS are devices that reduce the amount of oxygen in the water for
thesteamboilerfeeder. Theyareusedforpre-heatingthewaterenteringthe
steam boiler. PACKMAN’s DEAERATORS have two main components, one is
storage tank with a pre-heating input and another is a tower with a lattice
traytoaccelerate the separation of gasesintheinlet water.

The Storage Tank Specification

« Reservoirstoragetankishorizontal cylindrical.

« Thetankheadsisdesigned and manufacturedinaccordance withthe
ASME standard.

« Hydrostatictestis performedonthetankupto6barpressure.

« Theheadtypeofthereservoiristhe Torispherical type.

« Thetankhasmanholeandhand-holewhichissuitableforpressurevessels.
« Thetankhasasteaminletforpreheating.

« Thebaseofthetankisintheformofasaddle.

. Thesheetismadeofsteel grade SA36.

« Thelevelofthereservoiriscontrolled bythelLland controlleverwith
magneticsensors.

. Thetankhasthenozzles neededtooperatethe DEAERATOR.

« Weldingofthereservoiriscarried out with submerged arc welding.

« Thetankhassuitable hooksfortransportation.

The Tower Specification

« Towersaredesignedand builtaccordingto ASME SEC. VIII, DIV.1.

« Towers are analyzed for seismic loading based on EARTHQUAKE DESIGN
CODE.

« Hydrostatictestiscarried outonthetowerto6bar.

. Thepressuredesignis3.5barandthe pressureis0.5bar.

. Towermade of stainless steel plate witha grade of 304L.

. Thetowerhasstainlesssteel lattice trays to remove additional gases.

« Thetowershould haveaseparate hookfortransportation.



Specifications Of The Equipments Installed On The Device A Preheaing
line

« Magneticlevelcontrolwith foursensorsfordisconnectingand connecting
waterandsteaminletsolovalves

« Waterinletsolovalve-220V

« Steaminletsolovalve-220V

« Waterthermometerwith atemperatureratingof0-120°C

» Watermanometerwith adiameterof 150mm and arating of 0-4bar

« Reliefvalvewith 15PSlIsetting pointand 5-35barworking pressure Suitable
drainvalveforthetank.

« Steam pressurelineforreducingtheinletvaporpressure (includingflange
needle,filter,and a flanged vapor pressurizer device with a converter, flanes
and related fittings)

« Overflow trap for the tipping of the reservoir to the condensate (Overflow
Trap)

» Vacuum Breaker

o Completelyelectrical wired pane

Product Selection

Deaerators are particularly desirable when steam pressures exceed 50 psi.
For lower steam pressures, deaerator or a Thermal feed heating assembly
may be suitable. Large spread out steam systems with surging returns may
require additional storage or a split tank system. High make-up requirements
especially dictate the use of a deaerator. Pressurized deaerators must be
selected when blend temperatures exceed 180°F.

Horsepower refers to total system boiler capacity served by the deaerator.
Thiscapacity determinesthesize of the heatingassembly, the openings, the
overflow, the transfer pumps as well as the standard tank. The DEAERATOR
capacity is based on the volume of water to be heated, the water temperature
rise and the steam pressure available. High temperature returns over 227°
donotneedtobeheated and should be admitted underthe waterline.

In order to determine the capacity of the deaerator, boiler capacity should
be determined. The deaerator is sized for the boiler capacity in pph. The
manufacturer designed the DEAERATOR suitable for the boiler capacity. If
someone needs to select the deaerator capacity by self, the following formulation
could be needed.

www.packmangroup.com
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Spray Type Deaerator

D o o o o E u
d =
1 5T
w
Model Unit PDR-S-5 PDR-S-10 PDR-S-18 PDR-S-30 PDR-S-50 PDR-S-70
Design Standard - ASME SEC.VIII.DIV.1
Flow Rate lrl‘or/ 5,000 10,000 18,000 30,000 50,000 70,000
Working Pressure bar 0.5 0.5 0.5 0.5 0.5 0.5

Connectoins Size

Vacuum Breaker in 1/2 1/2 1/2 1/2 1/2 1/2
Safety Valve in 3/4 1 1 11/4 2 2
SteamInlet in 3 4 6 6 6 10
Vent (Water Side) in 1 1/2 11/4 11/4 4 4
Water Inlet in 1 1 11/2 11/2 11/2 2
Vent (Steam Side) in 1 1 11/4 11/4 4 4
Condensate Return in 1 1 1 11/2 11/2 2
Drain in 1 1 2 2 2 2
Water Outlet in 3 4 4 5 5 6
ScrubberDrain in 3/4 3/4 3/4 1 1 1
Over Flow in 1 1 11/2 11/2 2 2
Level Controller in 1 1 1 1 1 1
Level Controller in 1 1 1 1 1 1
Thermometer in 1/2 1/2 1/2 1/2 1/2 1/2
Temperature Sensor in 1/2 1/2 1/2 1/2 1/2 1/2
Circulation Pump in 1 1 1 1 1 2
Hand Hold in 10 12 12 12 12 12
Man Hole in 16 16 16 16 16 16
Dimensions
Vessel Diameter (D) mm 1100 1200 1200 1200 1600 1750
Vessel Lengeth (L) mm 2300 2400 3400 4000 4200 4600
Vessel Height (H) mm 1580 1700 1700 1700 2100 2300



Model

Technical Data

Design Standard
Flow Rate
Working Pressure

Number Of Tower

Unit

lb/hr 10,000
bar 0.5
- 1

PDR-
T-10

PDR-
T-18

18,000

0.5
1

PDR-

T-25

0.5
1

PDR-

T-30

0.5
1

Tray type Deaerator

PDR-

T-50

ASME SEC.VIII. DIV.1

0.5
1

PDR-

T-70

0.5
1

PDR-
T-110

0.5
1

PDR-

T-150

25,000 30,000 50,000 70,000 110,000 150,000

0.5
2

Connectoins Size
Tank Connections
Man Hole
Equalizer
Minimum Flow
Pressure Indicator
Spare

Drain

Outlet

Chemical Dosing Inlet
Heating Steam Inlet
Steam Trap

Level Gauge
Temperature Switch
TemperatureIndicator
Tower Connections
Tower

Heating Steam Inlet
Equalizer

Tray Access Door
Inlet Denim Water
Safety Valve

Vent

in
in

in

in
in
in
in
in
in
in
in

in

in

in

in

in
in

in

4

1

11/2

1
1
1/2

1/2

1

6

11/4

1

1

1

11/2

1
1
1/2

1/2

1

6

11/2

1

1

1/2

1/2

1
6
11/2
2

11/2

1/2

1/2

1
6
11/2
2

11/2

4
11/2
1
1/2

1/2

1/2

11/2

4
11/2
1
1/2

1/2

11/2
1/2
11/2

11/2

11/2

1/2

1/2

11/2

1/2

1/2

21/2
21/2

www.packmangroup.com
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Tray type Deaerator

Model Unit PDR- PDR- PDR- PDR- PDR- PDR- PDR-  PDR-
T10 T18 T25 T30 T-50 T-70 T-110  T-150

Dimensions

Tank Dimension

e VesselDiameter(Dl) mm 1100 1200 1200 1200 1600 1600 1900 2250
o
O
‘g Vessel Lengeth(L,) mm 2200 2800 3150 3400 4700 4830 5100 5700
8
& Vessel Height (H,) mm 1600 1650 1650 1650 2100 2100 2410 2750
o
©
[
T

Tower Dimension

TowerDiameter(D,) ' 450 g0 700 700 800 800 900 800

Tower Height (H,)

mm 1350 1850 2150 2150 2100 2500 2810 2550

www.packmangroup.com
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Product Description

Waterheatersequippedwithtankaresuitablesolutionsforhospitals,sports
arenas, hotels, apartment blocks and similar large buildings. The product’s
scope of application covers storage and heating with a demand for high
performance, comfort and hygiene resource-efficient operation. The
systems can be combined with a second or multiple DHW storage tanks to
meeton-siterequirements.

A storage water heater operates by releasing hot water from the top of the
tank when the hot water tap is turned on. To replace that hot water, cold
waterentersthe bottom of thetank, ensuring thatthetankis alwaysfull.

PACKMAN’S Domestic hot water Tank’s Properties

PACKMAN’S Domestic hot water Tanks are made of SA 36 (St 37.2 in
accordance with DIN standard) or in case of customer’s request they can
be made of 17MN4 (which is Suitable for boiler construction) with a certain
thickness.

PACKMAN’S domestic hot water tank is used for supplying clean hot
water, for buildings and industries. These tanks are capable of operation in
both steam and hot water systems. The shells are make of either steel with
three-layers of epoxy coating, hot-galvanized steel (suitable for the
manufacturing of pressure vessels with nodirect heat exposure) or 17MN4.
The tanks are made of vertical cylinders with two heads, in various
diameters and thicknesses. Epoxy coating/galvanizing methods are used
to provide potable & clean water. NormallPACKMAN suggests shells with
epoxy coating instead of galvanized shells because of the lead issues
presentin galvanizedtanks.
Thetankcontainsacoppercoilwithathicknessof 1 mmfortransferringheat
fromhotfluidtothecoldone. Thetankalsohasahandholeforcapacities
lower than 2000 liters (ManHoles are used for greater capacities) which
provideaccessibilitytoit’sinside. ltshould be noted thataccesstotheinside
ofthetankisalsopossiblethrough the the coil flange.

Manufacturing Standards
ASME Standardisobserved in construction of Domestic hot watertanks.



PACKMAN’S Domestic hot water tank’s head is Tori spherical. This type of
head provides longe life and a high pressure resistance for the system
compared to the other shapes with the same thickness. The production
price per kilo of these heads can reach to twice the price ratio of the usual
headsonthemarket.

Welding Procedure

Weldingis done with Swedish ISBU submerged arc welding equipment. After
constructingthe tankand welding the lugs, the body of the tankis connected to
the heads usinga submerged weldingmethod. Interiorand exterior coating and
painting conditions PACKMAN’S DHW is coated with three layers of epoxy
colors with atotal thickness of 305 microns and is heat-resistant and suitable
foruseinsanitaryapplications. The outersurface ofthetankis

also covered with an epoxy layer and an industrial paint layer with a total
thickness of 150 microns. Galvanized shells will only be sprayed with industrial
colors.

Distinction’s of PACKMAN’S Products

« Long life span of the device As a result of the quality of welding, color and
epoxy coatings.

« Manufacturedwiththe latesttechnologyintheworldinweldingand cutting.
« High strength against pressure due to the design thickness and quality of
thematerial.

« High quality of connectionsand tank legs

« High quality of Epoxyandindustrial colors

www.packmangroup.com
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— Unit PPHT-  PDHT-  PDHT-  PDHT- PDHT-  PDHT-  PDHT-  PDHT-  PDHT-
300 400 500 800 1000 1500 2000 2500 3000

Technical Data

Design Standard - ASME SEC.VIII. DIV.1

Vessel Type - Vertical

Heating Surface feaz 11 15 19 30 37 56 74 93 112

U e et kw 17 23 29 47 58 87 116 145 174

One Coil

ThermalCapacity  keal/ 15005 50000 25000 40,000 50,000 75,000 100,000 125,000 150,000

One Coil hr

Volume Capacity litr 300 400 500 800 1,000 1,500 2,000 2,500 3,000

Connections Size
Coil Entrance
Circulation

Cold WaterInlet
Hot Water Outlet

Hand Hole (mm*mm)
/ManHole

Drain

Temperature Switch
Monometer
Termometer

Safety Valve

Boiler Hot Water
Outlet

Boiler Hot Water
Inlet

in

in

n

10
3/4
1

11/4

10
3/4
1

11/4

10
3/4
1

11/4

14
3/4
1

11/4

14
1

11/4
11/2

14
1

11/4
11/2

14
1

11/2

2

14
1

11/2

2

14
11/4
2
21/2

210*160 210*160 210*160 210*160 210*160 210*160 210*160 210*160 210*160

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

1/2
1/2
1/2
3/4

Shell
Head

Carbon Steel

Carbon Steel

Vessel Dimensions
Vessel Diameter

Vessel Height

mm

mm

600

1500

600

1600

700

1790

800

2200

900

2200

1100
2200

1200
2200

1320
2300

1320
2750

Vessel Weight

Shipping Weight At6
Bar Pressure

172

kg

264

281

235

188

199

198

218

218

228



=

PDHT- PDHT- ~ PDHT-  PDHT-  PDHT- PDHT-  PDHT-  PDHT-  PDHT-

Model Unit | 2500 4000 5000 6000 7000 8000 9000 10000 15000

Technical Data

Design Standard - ASME SEC.VIII. DIV.1
Vessel Type - Vertical Horizaontal Vertical
Heating Surface ftA2 130 149 186 223 261 298 335 372 559

Thermal Capacity

A kw 203 233 291 349 407 465 523 581 872
One Coil

ThermalCapacity k‘;ﬁl/ 175,000 200,000 250,000 300,000 350,000 400,000 450,000 500,000 750,000

One Coil

Volume Capacity Litr 3,500 4,000 5,000 6,000 7,000 8,000 9,000 10,000 15,000
Coil Entrance in 14 16 16 16 16 16 16 16 16 Q
Circulation in 11/4 11/4 11/2 11/2 11/2 2 2 2 2 Q
Cold WaterInlet in 2 2 21/2 3 3 3 3 3 3

Hot Water Outlet in 21/2 21/2 3 4 4 4 4 4 4

Hand Hole

(mm*mm) /Man in 210*160 16 16 16 16 16 16 16 16

Hole

Drain in 1 1 11/2 2 2 2 2 2 2
Temperature Switch in 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Monometer in 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Termometer in 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2

Safety Valve in 3/4 3/4 3/4 1 1 11/2 11/2 11/2 11/2
g‘l’jit'gt"'mwater in 3 4 4 4 4 4 4 4 4

ﬁﬁzfr HotWater in 3 4 4 4 4 4 4 4 4

Shell - Carbon Steel

Head - Carbon Steel

Vessel Dimensions

Vessel Diameter mm 1320 1592 1592 1750 1750 1910 1910 1910 1910
VesselHeight mm 3000 2700 3200 3250 3350 3400 2450 2450 2450

Vessel Weight

Shipping Weight At 6

kg 229 379 373 560 419 421 588 580 600
Bar Pressure
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Spiral Domestic
Hot\Water lank




Product Description

PACKMAN’S Spiral Domestic hot water Tanks are made of Stainless Steel (St
37.2inaccordance with DIN standard) or in case of customer’s request they
can be made of 17MN4 (which is Suitable for boiler construction) with a
certainthickness.

PACKMAN’S Spiral domestic hot water tank is used for supplying clean hot
water, for buildings and industries. These tanks are capable of operation
in two circuit system. The shells are made of either steel with three-layers
of epoxy coating, hot-galvanized steel if its made by carbon steel grade
(suitable for the manufacturing of pressure vessels with no direct heat ex-
posure)or 17MN4.

The tanks are made of vertical cylinders with two heads, in various
diameters and thicknesses. Epoxy coating/galvanizing methods are used
to provide potable & clean water. Normally PACKMAN suggests shells with
stainless steeland noneed to special coating.

The tank contains a stainless steel coil with a thickness of 1 mm for
transferring heat from hot fluid to the cold one. The tank also has a hand
hole for capacities lower than 2000 liters (Man-Holes are used for greater
capacities) which provide accessibility to it’s inside. It should be noted that
accesstotheinsideofthetankisalso possible throughthe the coilflange.

Manufacturing Standards

ASME Standard is observed in construction of Spiral Domestic hot water
tanks.

PACKMAN’S Domestic hot water tank’s head is Tori spherical. This type of
head provides long life and a high pressure resistance for the system
compared to the other shapes with the same thickness. The production
price per kilo of these heads can reach to twice the price ratio of the usual
headsonthe market.

Welding Procedure

Welding is done with Swedish ISBU submerged arc welding equipment.
After constructing the tank and welding the lugs, the body of the tank is
connectedtotheheadsusingasubmerged welding method.

www.packmangroup.com
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Interior and Exterior Coating And Painting Conditions

Forcarbon steelshell, PACKMAN’S Spiral DHW is coated with three layers of
epoxy colors with a total thickness of 305 microns and is heat-resistant and
suitableforuseinsanitary applications. The outer surface of the tankis also
coveredwithanepoxy layerandan

industrial paintlayerwithatotalthicknessof 150 microns. Galvanized shells
willonly be sprayed with industrial colors

Distinctions of PACKMAN’S Products

Longlifespan ofthe device Asaresult of the quality of welding, materialand
etc.Manufactured with the latest technology in the world in welding and cutting.
Highstrengthagainstpressureduetothedesign thicknessand quality of the
material .
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Item 400-500 600-700 800-1000 Application

Technical Data

N1 1”Cplg 1-1/4”Cplg 1-1/2”Cplg Cold WaterlInlet
N2 1-1/4”Cplg 1-1/4” Cplg 1-1/4”Cplg Heat Exchanger Return
N3 1-1/4”Cplg 1-1/4” Cplg 1-1/4” Cplg Heat Exchanger Supply
N4 1”Cplg 1”Cplg 1”Cplg Circulation Return
N5 1”Cplg 1-1/4” Cplg 1-1/2”Cplg Hot Water

g N6 1”Cplg 1-1/4” Cplg 1-1/2”Cplg AirVent /Hot Water

é N7 1/2”Cplg 1/2” Cplg 1/2” Cplg Therm‘;:‘::gr'/ Temp

g N8 1/2” Cplg 1/2” Cplg 1/2” Cplg Pressure Gauge

é N9 1”Cplg 1”Cplg 1”Cplg Auxiliary

% N10 1/2” Cplg 1/2” Cplg 1/2” Cplg Thermometer
N11 4”Flng 4”Cplg 4”Cplg Handr;ll:{gectric
N12 1”Flng 1-1/4” Cplg 1-1/2”Cplg Drain
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Model

Capacity (Lit)
Dimension (mm)
H1

H2

H3

H4

H5

H6

H7

H8

ot

H

Weight

Continuous
Performance **
(Lit/hr)

Heating
Surface (m2)

PSCWVS-
400-6

400

85
360
310
750
1000
1300
750
1200
635
1530
140

1200

1.5

PSCWVS-
500-6

500

85
360
310
800
1000
1520
750
1200
635
1750
155

1500

1.7

PSCWVS-
600-6

600

70
360
310
650
1000
1520
750
1200
720
1780
180

1800

18

PSCWVS-
700-6

700

70
360
310
750
1000
1680
750
1200
720
1940
195

2000

2.45

PSCWVS-
800-6

800

55
360
310
600
1000
1520
750
1200
860
1780
225

2400

2.6

PSCWVS-
1000-6

1000

360
310
650
1000
1680
750
1200
860
1940
240

2800

www.packmangroup.com
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Model

Technical Data
Design Standard

Vessel Type
Volume Capacity

Heating Surface

Thermal Capacity One Coil

Thermal Capacity One Coil

Water Design Temperature

Connectoins Size
ColdWaterInlet (N1)

Heat Exchanger Return (N2)
Heat Exchanger Supply (N3)
Circulation Return (N4)
HotWater (N5)
AirVent/Pressure Relief (N6)

Thermometer/ Temp Sen-
sor (N7)

Pressure Gauge (N8)
Auxiliary (N9)

Thermometer (N10)

Handhole (N11)

Drain (N12)

Unit

Code

Type

Liter
mA2
kW

kcal/
hr

"

Vertical

1,500

5.00

233

100,000

60

11/4
11/2
11/2

11/2
3/4

1/2

1/2

1/2

PDHWTS-1500 PDHWTS-2000 PDHWTS-2500

ASME SEC.VIII.DIV.1

Vertical

2,000

6.00

326

120,000

60

11/2

3/4
1/2

1/2

1/2

Vertical

2,500

8.50

436

150,000

60

11/2

3/4
1/2

1/2

1/2

PDHWTS-3000

Vertical
3,000
9.00

488

200,000

60

21/2
21/2
11/4
21/2
3/4

1/2

1/2

1/2

Material
Shell
Head
Coil

Type
Type
Type

Carbon Steel
Carbon Steel

Stainless Steel

Vessel Dimensions
Vessel Diameter (&)
VesselHeight (H)

mm

1,100
2,200

1,200
2,200

1,320
2,300

1,320
2,750
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Product Description

Expansion Tanksarerequiredinaclosed loop heating or chilled water HVAC
systemsto conservethe expandingfluidandlimitthe pressurewithin a heating
or cooling system. A properly sized tank will accommodate the expansion
of the system’s fluid during the heating or cooling cycle without the
system having to experience critical pressure limits. The expansion tank
uses compressed air to maintain system’s pressure by accepting and
expelling amount of extra water due to the changing volume of as the heat
water & cool water. Some tank designs incorporate a diaphragm or bladder
toisolate the expanded water from the pressure controlling air cushion. As
water is expanded, it is contained in the bladder to prevent corrosion. The
pressure controlling air cushion is pre-charged at the factory and can be
adjusted in thefield to meet critical system requirements. This design allows
thedesigner&engineerstoreducetanksizesdown to 80%.

Expansion tanks are designed to absorb expansion forces and control of
the pressurein heating/cooling systems. This tank is the oldest style design
and works well when the airis controlled and keptin the tank, notin
the system. The expansion tank has been used for many years and works
very well in specific systems. A plain steel expansion tank also requires an
aircontrolsystem. The airvolume oraircushion above the water levelin the
tank mustbe controlled. Thecommon face between thisaircushionandthe
waterin the tank allows the air to be absorbed by the water. If the airis not
removed properly from the water and placed back into the air cushion, the
expansion tankwillbecome waterlogged.

PACKMAN Closed Expansion Tank Properties

PACKMAN’s Closed Expansion Tanks are made of SA36 (St37.2 inaccordance
withDINstandard)orincaseofcustomer’srequesttheycanbemadeof 17MN4
(whichisSuitableforboilerconstruction) with acertainthicknessand without
anychangein price.

Manufacturing Standards
ASME Sec VI, Div. 1 is observed in the construction of closed expansion
tanks.



Torispherical/Elliptical Head

PACKMAN’s Closed Expansion Tanks headis Torispherical. This type of head
has a longer life and a higher pressure strength compared to other shapes
with the same thickness. The production price/per kilo of these heads can
reachtotwicethe priceratiooftheusualheadsonthe market.

Welding Procedure

Weldingis done with the Swedish ISBU submerged arc welding equipment.
After constructing the tank and welding the lugs, the body of the tank is
connected to the heads using a submerged arc welding method. The heads
arewelded internally and externally, which increases their life and strength.
In the root pass, the TIG, argon or other welding methods with the 6010
celluloseelectrodeisused. The EW7018 electrodeis used in fill pass. Finally
the submerged method with EW7018 electrodesisusedinthe cover pass.

Product Capacity Calculation & Selection
Requiredvolumeinaclosed expansion tank
Vet=kVw([(v1/v0)-1]/[(pa/p0)-(pa/pl)]

Vet=required expansiontank’svolume

pa=atmospheric pressure-14.7 (psia)

p0=system’sinitial pressure-cold pressure (psia)
pl=system’soperating pressure-hotpressure (psia)

k =safetyfactor (approximately 2 iscommon)

Vw =watervolumein the system (gallon, liter)

v0 = specificvolume of wateratinitial (cold) temperature (ft3/lb, m3/kg)

vl =specificvolume of wateratoperating (hot) temperature (ft3/lb, m3/kg)

www.packmangroup.com
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Vertical Type

GENERAL VIEW

PCET- PCET- PCET- PCET- PCET- PCET-  PCET-

Model Unit "300 500 800 1000 1500 2000 2500

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - Vertical

Volume Capacity lit 300 500 800 1000 1500 2000 2500
Vessel Water PressureDrop  bar 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Connectoins Size

Safety Valve (N7) in 3/4 3/4 3/4 3/4 3/4 3/4 3/4
Pressure Indicator (N5) in 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Drain (N4) in 3/4 3/4 1 1 1 1 1
Level Gauge (N2A), (N2B) in 1 1 1 1 1 1 1
Spare (N6) in 1/2 1/2 1/2 1/2 1/2 1/2 1
Nitrogen Inlet (N3) in 1/2 1/2 1/2 1/2 1/2 1/2 1/2
WaterInlet & Outlet (N1) in 1 1 11/2 11/2 11/2 11/2 2
Shell - Carbon Steel

TorisHead - Carbon Steel

Vessel Dimensions

Vessel Diameter (D) mm 610 800 800 900 1100 1200 1320
Vessel Height (H) mm 1500 2200 2200 2200 2200 2300 2300



GENERAL VIEW

PCET- PCET- PCET- PCET-  PCET- PCET- PCET-

Model Unit ‘3000 3500 4000 5000 6000 7000 10000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - Vertical

Volume Capacity litr 3000 3500 4000 5000 6000 7000 10000
Vessel Water Pressure Drop  bar 0.1 0.1 0.1 0.1 0.1 0.1 0.1

Connectoins Size

Safety Valve (N7) in 3/4 3/4 1 1 1 1 1

Pressure Indicator (N5) in 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Drain (N4) in 1 1 1 11/2 2 2 2

Level Gauge (N2A), (N2B) in 1 1 1 1 1 1 1

Spare (N6) in 1 1 1 1 1 1 1

Nitrogen Inlet (N3) in 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Water Inlet & Outlet (N1) in 21/2 21/2 21/2 3 3 3 4

Man Hole (M) in 14 14 16 16 16 16 16
Shell - Carbon Steel

Toris Head - Carbon Steel

Vessel Dimensions

www.packmangroup.com

Vessel Diameter (D) mm 1320 1320 1600 1600 1750 1750 1910

VesselHeight (H) mm 2700 3000 2500 3000 3200 3450 4400
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Horizontal Type

@ﬂ @@ﬂ @ﬂ
A VIEW A
@ s
[Paciomx]
,. @
@
il :
@
®
S.S. TS
VIEW A
Model unit | PCET- | PCET-  PCET- = PCET- PCET-  PCET-

300 400 800 1000 1500 2000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - Horizontal

Volume Capacity litr 300 400 800 1000 1500 2000
Vessel Water Pressure Drop bar 0.1 0.1 0.1 0.1 0.1 0.1

Connectoins Size

Safety Valve (N2) in 3/4 3/4 3/4 3/4 3/4 3/4
Pressure Indicator (N3) in 1/2 1/2 1/2 1/2 1/2 1/2
Drain (N4) in 1 1 1 1 1 1
Level Gauge (N6A), (N6B) in 1 1 1 1 1 1
Spare (N5) in 1/2 1/2 1/2 1/2 1 1
Nitrogen Inlet (N1) in 1/2 1/2 1/2 1/2 1/2 1/2
Water Inlet & Outlet (N7) in 1 1 11/2 11/2 11/2 2
Shell - Carbon Steel

TorisHead - Carbon Steel

Vessel Dimensions

Vessel Diameter (D) mm 600 600 800 900 1100 1200

VesselLength (L) mm 1450 1650 2000 2000 2000 2200



Horizontal Type

®, 06 6
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S.S. TS,
VIEWA
Model unit  PCET- PCET- PCET- PCET-  PCET-  PCET-

2500 3000 4000 8000 9000 10000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - Horizontal

Volume Capacity litr 2500 3000 4000 8000 9000 10000
Vessel Water Pressure Drop bar 0.1 0.1 0.1 0.1 0.1 0.1
Safety Valve (N2) in 3/4 3/4 1 1 1 1
Pressure Indicator (N3) in 1/2 1/2 1/2 1/2 1/2 1/2
Drain (N4) in 1 1 2 2 2 2
Level Gauge (N6A), (N6B) in 1 1 1 1 1 1
Spare (N5) in 1 1 1 1 1 1
Nitrogen Inlet (N1) in 1/2 1/2 1/2 1/2 1/2 1/2
Water Inlet & Outlet (N7) in 21/2 21/2 3 3 3 3
Man Hole (M) in 16 16 16 16 16 16
Shell - Carbon Steel

TorisHead - Carbon Steel

Vessel Dimensions

www.packmangroup.com

Vessel Diameter(D) mm 1320 1320 1600 1910 1910 1910

VesselLength (L) mm 2300 2700 2600 3300 3650 4100
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Product Description

Using a Hydraulic Separator makes the water circulation path in the boiler
(primary circuit) and circulation path on the consumer side (secondary
circuit) separated hydraulically. Finally, this condition causes stability in the
systemandalsocreatesahydraulicstructurethatcanplayaninfluentialrole
toreleasetheairtrappedinthedesignandtoremoveanydebriscollected at
thebottom of the vessel.

In fact, for the proper operation of the boiler, to ventilate and prevent
thermalloadfluctuationsofthe systemisrecommended to use the method
of the primary and secondary circuits with Hydraulic Separators in the
design ofsystems.

& K
L é".l' .
MH
) Low Loss
i Headar
8 Desinbiution
= ;‘:T;' Circuit
5 1 .-'-'--_. b
NIE o l B g

£

In order to prevent noise and corrosion in the body and nozzles, the fluid
velocity must be controlled.

Also, the low velocity of the fluid in the Hydraulic Separator, it makes
possiblethatthe accumulation of sedimentsin the lower part, whichiswhy
the Hydraulic Separatorshould beverticaland have adrain valve.

www.packmangroup.com
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Specifications of Valves And Fittings

Equip Specification

Filling with Glycerin Diameter=10cm,

Pressure Gauge Nominal Pressure Range: 0-10 bar & 0-20 bar
Operating Temperature: 0-100 °C
Temperature Transmitter 4-20mA

Sensor PT100
Based onthefunctional conditionsofthe consumerside and the boilerside,

itmaybe mentionedinthree modesasbelow:

1-Equal Flow
Flow Rate of Boilerand system (consumer Side) isequal.

2- Greater Secondary Flow
In this case, the flow rate on the consumer side is greater than the flow rate



on the boiler side. In fact, in this case, the temperature of the return water

from the system is lower and this temperature is mixed in the Hydraulic

Separator body and as a result, the temperature of the water entering the

system decreases.

3-Greater Primary Flow
Inthis case, the flow rate onthe
theboilerside.

A= To
Systam
t T.t FI
' From
t Syslem
T,F
T>T, Fz=F,
T:= a Fz= F:I

consumersideislowerthantheflowrate on

Actually, System demand is less than boiler output, and in the Hydraulic

Separator body, Water flow w
result,thetemperature ofthew

ith higher temperature is mixed, and as a
aterreturningtotheboilerincreases.

-
{
\

From

Bystem

T: F:
T=T, F=F,
T<T F=F
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Formulas to determine temperature
T 2=((F_3-F_1)T_3+F_1T_1)/F_3
T 4=((F_1-F_2)T_1+F_3T_3)/F_1

Calculation

Asshowninthefigure, two primary and secondary circuits are connected to
the Hydraulic Separator Forthesizing of the Hydraulic Separator, thetemperature
difference of any side that leads to a larger sizing is used as the calculation
criterion. Usually, the temperature difference of the consumer side
(secondarycircuit) causes alargersize.

Circulating water flow is calculated
Q=mcAT Q: Thermal capacity

m(kg/hr)=Q(kcal) / C(kcal)AT(c)
hr kg

Therefore, the flow of watercirculatingin the circuitis calculated by the following
method:

m(m?3) =Q(kcal)/C(kcal)AT (C)*1000
hr hr kgC

Benefits and Functions of using Hydraulic Separator

« Creatinghydraulicbalancein primary and secondary circuits

« Separatesandventsairfrom the system.

« Separation and collection of impurities in the primary and secondary

circuits
Head Shell Item
Upto 16” Body size SA53 ASTMA234 GR.WBP
Morethan 16” Body size SA36 SA36



Welding conditions

Welding equipment is used from Sweden’s ISAB brand. Welding Hydraulic
Separatorcomponents with the use of penetration welding methods in-
cluding root pass welding steps, protective gas method Argon, filler pass,
and face pass are performed using an electric arc method using an elec-
trode EW7018.

Design standard

The ASME Sec VIII, Div.1standardisusedinthe construction of the hydraulic
separator Vessel Heads type, are tori spherical, this type of head compared
to othershapes of the same thickness has a longer life and higher-pressure
resistance.

Theproduction priceofeach kilo ofthislenscanreach twice the price of normal
lensesinthe market.

www.packmangroup.com
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Hydraulic Separator for Optima boilers

Model Unit  PLL2-8 PLL3-10 PLL4-12 PLL5-16 PLL6-18 PLL8-18  PLL10-22

Technical Data

Secondary Inlet&

RN g 3 4 5 6 8 10
gﬁ;‘l’:tr_{l';let& in 2 3 4 5 6 8 10
TotalHeightH  mm 1064 1264 1539 1776 2071 2081 2364
Body Size-D in 8 10 12 16 18 18 2
TotalFlowRate ~ GPM 47 4795 95190 190-330 330-570  570-1185  1185-1655
Total Power KW 100  100-200 200-400 400-800 800-1200 1200-2500 2500-3500
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Hydraulic Separator for Rayka boilers

Model Unit PLL PLL PLL PLL PLL PLL PLL PLL PLL
2-8 3-10 4-12 5-16 6-18 8-18 10-22 12-24 14-28

Technical Data
Secondary
Inlet & in 2 3 4 5 6 8 10 12 14
Outlet-N1
Primary
Inlet & in 2 3 4 5 6 8 10 12 14
Outlet-N2
Total

N mm 1060 1207 1421 1700 1890 2000 2230 2583 2980
Height-H
BodySize-D in 8 10 12 16 18 18 22 24 28
;g':lelow gpm 32 32-90 90-175 175-350 350-550 550-1100 1100-1980 1980-3300 3300-4400
Total Kcal 86.000 86,000- 200,000- 400,000- 800,000- 1,250,000- 2,500,000- 4500000- 7,500,000-
Power /h ? 200,000 400,000 800,000 1,250,000 2,500,000 4,500,000 7,500,000 10,000,000
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Product Description

Air separators eliminate the air from closed loop heating and cooling
systems quickly and efficiently. Water enters and exits through unique
tangential nozzle connections, which promote a low velocity vortex effect
inthe center of the unit. Natural centrifugal forces allow the heavier air-free
water to move towards the outer edges, while entrained air is captured by
the stainless steel collection tube and released to the top of the separator.
This air can then be redirected to the compression tank, or released out of
the system through an automatic air vent. The bubble free water then exits
near the bottom of the unit and the system is thus protected against noise,
blockage and damage commonly caused by entrained air.

PACKMAN’S Air Separator Tank Properties

PACKMAN’s Atmospheric Air Separator Tanks are made of SA36 (St 37.2in
accordance with DIN standard) or in case of customer’s emphasis they can
be made of 17MN4 (which is Suitable for boiler construction) with suitable
thicknessand withoutanychangeintheprice.

Manufacturing Standards

ASME Sec VIII, Div. 1isobservedinthe construction of Air Separatortanks.
PACKMAN'’s Air Separator tank’s heads are Torispherical. This type of head
has a longer life and a higher pressure strength compared to other shapes
with the same thickness. The production price per kilo of these heads can
reachuptotwicethepriceratiooftheusualheadsonthe market.

Welding Procedure

Weldingis done with the Swedish ISBU submerged arc welding equipment.
After constructing the tank and welding the lugs, the body of the tank is
connected to the heads using a submerged arc welding method. The heads
arewelded internally and externally, which increases their life and strength.
In the root pass, the TIG, argon or other welding methods with the 6010
cellulose electrodeisused. The EW7018 electrodeis used infill pass. Finally
thesubmerged method withEW7018electrodesisusedintheweldingcover
pass.
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Model Unit PAS-300 PAS-500 PAS-700 PAS-1300 PAS-2000 PAS-4400

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - VERTICAL

Flow Rate gpm 300 500 700 1300 2000 4400

Volume Capacity litr 60 120 180 600 880 2300

‘éesselwaterpressure bar 0.1 0.1 0.1 0.1 0.1 0.1

rop

Connectoins Size

Inlet (N1) in 4 5 6 8 10 16

Outlet (N2) in 4 5 6 8 10 16

Vent (N3) in 1 1 2 2 21/2 3

Hand Hole (N4) in 8 8 12 12 12 16

Drain (N5) in 1/2 1/2 1/2 1/2 1/2 2

Shell - Carbon Steel

Head - Carbon Steel £
g

Vessel Dimensions 3
oo
c

Vessel Diameter (D) mm 320 400 460 800 800 1200 g
®

Vessel Height (H) mm 1000 1000 1300 1700 2000 2600 ;
2
S

Inletto Outlet Length

(L) mm 600 700 650 1100 1150 1600
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Product Description

Gas Separators eliminate the air gas from closed loop heating and
cooling systems quickly and efficiently. Oil enters and exits through unique
tangential nozzle connections which promote a low velocity vortex effectin
the center of the unit. Natural centrifugal forces allow the heavier gas-free
oil to move towards the outer edges, while entrained air is captured by the
stainless steel collection tube and released to the top of the separator. This
air can then be redirected to the compression tank, or released out of the
system through an automatic vent. The bubble free oil then exits near the
bottom ofthe unitand the systemisthus protected against the noise, blockage
anddamage commonly caused by entrained gas.

PACKMAN’s Gas Separator Tank Properties
PACKMAN’s Atmospheric Gas Separator Tanks are made of SA36 (St37.2in
accordancewith DIN standard) orin case of acustomer’semphasistheycan
be made of 17MN4 (which is Suitable for boiler construction) with suitable
thicknessand withoutanychangeintheprice.

Manufacturing Standards
ASME Sec VI, Div. 1isobservedin construction of Gas Separatortanks.

Torispherical/Elliptical Head

PACKMAN’s Gas Separator tank’s heads are Torispherical. This type of head
has a longer life and a higher pressure strength compared to other shapes
with the same thickness. The production price per kilo of these heads can
rechuptotwicethe priceratiooftheusualheadsonthe market.

Welding Procedure

Weldingis done with the Swedish ISBU submerged arc welding equipment.
After constructing the tank and welding the lugs, the body of the tank is
connected to the heads using a submerged arc welding method. The heads
arewelded internally and externally, which increasestheirlife ana strength.
In the root pass, the TIG, argon or other welding methods with the 6010
cellulose electrodeisused. The EW7018 electrodeis used infill pass. Finally
thesubmerged method with EW7018electrodesisusedintheweldingcover
pass.

www.packmangroup.com
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Percent Air By Volume

"I
N
o L/l A”

0 20 40 o

Pressure, PSIG

Product Capacity Calculation & Selection

Note that at a fixed pressure, increasing the temperature reduces the
amountofairthatcan bedissolved.

The conclusion is that as oil is heated from the fill temperature to the
operating temperature, a great deal of airis released. Therefore, the simple
actof bringingthe oil to operating temperature could lead to corrosion and
air pockets, both of which should be avoided. Depending upon the type of
expansion tank used in the system, the air separator is part of an air control
system, or an air separation system. Both systems will be discussed later.
The actual capacity of the factory is required to calculate the size of the air
separator. Itisverysimpleto calculatethe capacityand, by knowingtheflow
rate of oil through the device and the maximum permissible pressure drop,
themodelcanbeselectedfromthechartortablewhichisestablished bythe
manufacturer.

It should be mentioned that the maximum operating temperature is 375°F
anditsmaximumworking pressureis 125Psi.



N2

N4

Model Unit PGS-300 PGS-500 PGS-700 PGS-1300 PGS-2000 PGS-4400

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - Vertical

Flow Rate gpm 300 500 700 1300 2000 4400
Volume Capacity litr 60 90 140 210 760 2300
VesselFluidPressure . o 0.1 0.1 0.1 0.1 0.1

Drop

Connectoins Size

Inlet (N1) in 4 5 6 8 10 16
Outlet (N2) in 4 5 6 8 10 16
Vent (N3) in 1 1 1 2 21/2 3
Drain (N4) in 11/4 11/2 11/2 11/4 2 2

Material

Shell - Carbon Steel

Head - Carbon Steel

Vessel Dimensions

www.packmangroup.com

Vessel Diameter (D) mm 320 360 410 460 800 1200

Vessel Height (H) mm 1000 1050 1400 1550 2000 2600

Inlet to Outlet Length

(L) mm 600 550 600 750 1150 1600
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Product Description

Since The Fluid with in a closed-loop system is heated during liquid phase,
itwill expand Your system must be designed to accommodate the liquid
expansion in order to avoid the overflow of hot oil or over pressurization of
your system’s equipment and their consequent damage.Since the
fluid’s volume is changing but the fluid mass is not, calculating the
expansion tank’s capacity requires a simple conservation of mass
equation. Themassoffluidinthe systemdependsuponthevolumeofliquid
(whenthesystemisfirstfilled) and the ambient temperature. The expanded
volume can thus be achieved considering the highest temperature and
constantmass of the oil.

PACKMAN Oil Expansion Tank Properties

PACKMAN’s Atmospheric Oil Expansion Tanks are made of SA36 (St37.2in
accordance with DIN standard) orin the case of a customer’semphasis they
can be made of 17MN4 (which is Suitable for boiler construction) with a
certain thicknessand withoutany changein price.

Manufacturing Standards
ASME Sec VIlI, Div. 1isobservedin construction of Oil Expansion tanks.

Torispherical/Elliptical Head

PACKMAN’s Oil Expansion tank’s heads areTorispherical. This type of head
has a longer life and a higher pressure strength compared to other shapes
with the same thickness. The production price per kilo of these heads can
reach uptwicethe priceratioofthe usualheadsonthe market.

Welding Procedure

Weldingis done with the Swedish ISBU submerged arc welding equipment.
After constructing the tank and welding the lugs, the body of the tank is
connected to the heads usingasubmerged welding method. The heads are
welded internally and externally, which increases their life and strength. In
the root pass, the TIG, argon or other welding methods with the 6010
celluloseelectrodeisused. The EW7018 electrodeis used infill pass. Finally
thesubmerged method with EW7018 electrodesisused in the cover pass.

www.packmangroup.com
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N4 N7A

D
[ [l N7B
N6 N5
Model Unit POET- POET- POET- POET- POET- POET- POET-

300 800 1000 1500 2000 2500 3000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1
Vessel Type - Horizantal
Volume Capacity litr 300 800 1,000 1,500 2,000 2,500 3,000

Connectoins Size

Hand Hold or ManHole(M) in 8 8 14 14 14 16 16
Vent (N1) in 1 1 1 1 1 11/2 11/2
Oillnlet (N2) in 1 1 1 11/2 11/2 2 2
Vapor Inlet (N3) in 1 1 1 1 1 11/2 11/2
Over Flow (N4) in 1 1 11/2 11/2 11/2 2 2
Oil Outlet (N5) in 1 1 11/2 11/2 11/2 2 2
Drain (N6) in 1 1 1 1 1 11/2 11/2
Level Gauge (N7A), (N7B) in 1 1 1 1 1 1 1
Shell - Carbon Steel

Toris Head - Carbon Steel

Vessel Dimensions

Vessel Diameter (D) mm 610 800 900 1100 1200 1320 1320
VesselLengeth (L) mm 1700 2200 2200 2200 2200 2200 2600
Vessel Height (H) mm 1000 1200 1400 1600 1800 1900 1800



N4 N7A

N7B

POET- POET- POET- POET- POET- POET- POET-

bl unit 4000 5000 6000 7000 8000 9000 10000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1
Vessel Type - Horizantal
Volume Capacity litr 4,000 5,000 6,000 7,000 8,000 9,000 10,000

Connectoins Size

Hand Hold or ManHole(M) in 16 16 16 16 16 16 16

Vent (N1) in 11/2 11/2 11/2 11/2 11/2 11/2 11/2

OilInlet (N2) in B 3 3 3 3 3 3

VaporInlet (N3) in 2 2 2 2 2 2 2

Over Flow (N4) in 21/2 21/2 21/2 21/2 212 21/2 21/2

Oil Outlet (N5) in 3 3 3 3 3 3 3

Drain (N6) in 2 2 2 2 2 2 2

Level Gauge (N7A), (N7B) in 1 1 1 1 1 1 1

Shell - Carbon Steel

Toris Head - Carbon Steel §
c

Vessel Diameter (D) mm 1592 1592 1750 1750 1910 1910 1910 _%

Vessel Lengeth(L) mm 2650 3200 3300 3500 3400 3800 4300 g

Vessel Height(H) mm 2100 2100 2250 2250 2400 2400 2400 §
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Product Description

Compressed airtankisrequiredina process or HVAC systems to produce air
and controlthe pressure within a specific process. A properly sized tank will
accommodate the necessary pressurized air for the system during the
processtocontrol pressurelimits.

Compressed air tanks are designed to release air forces and control of the
pressure in heating/cooling and etc. systems. These tanks have been used
for many purposes in specific systems. The air pressure in the tank must be
controlled.

PACKMAN Compressed Air Tank Properties

PACKMAN’s Compressed air tanks are made of SA36 (St 37.2 in accordance
with DIN standard) or in case of customer’s request they can be made of
17MN4 (which is Suitable for boiler construction) with a certain thickness
andwithoutanychangein price.

Manufacturing Standards
ASME Sec VIII, Div. 1 is observed in the construction of closed expansion
tanks.

Torispherical/Elliptical Head

PACKMAN’s Compressed air tank’s head is Tori spherical or elliptical. This
type of head has a longer life and a higher-pressure strength compared to
othershapeswiththesamethickness. The production price/perkiloofthese
headscanreachtotwicethepriceratioof theusualheadsonthe market.

Welding Procedure

Weldingis done with the Swedish ISUB submerged arc welding equipment.
After constructing the tank and welding the lugs, the body of the tank is
connected to the heads using a submerged arc welding method. The heads
areweldedinternally and externally, which increases their life and strength.
In the root pass, the TIG, argon or other welding methods with the 6010
celluloseelectrodeisused. The EW7018electrodeis used infill pass. Finally,
thesubmerged method with EW7018 electrodesisused in the cover pass.

www.packmangroup.com
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CW.1

N2
N6

&
I

N5

LW.1
HIDDEN

c.w.2

Model Unit PCAT-300 PCAT-800 PCAT-1000 PCAT-1500 PCAT-2000

Technical Data

Design Standard ASME SEC. VIII. DIV.1

Vessel Type Vertical

Volume Capacity litr 300 800 1000 1500 2000
Working Pressure bar 8 8 8 8 8
Design Pressure bar 9 9 9 9 9
Hydrotest Pressure bar 13 13 13 13 13
Vessel Air Pressure Drop bar 0.1 0.1 0.1 0.1 0.1

Connectoins Size

Inlet (N1) in 1 1 1 11/2 11/2
QOutlet (N2) in 1 1 1 11/2 11/2
Drain (N3) in 1/2 1/2 1/2 1/2 1/2
Safety Valve (N4) in 1/2 1/2 1/2 1 1
Pressure Indicator (N5) in 1/2 1/2 1/2 1/2 1/2
Hand Hold or Man Hole (N) in 8 12 12 14 14
Pressure Switch (N6) in 1/2 1/2 1/2 1/2 1/2
Shell Carbon Steel

Head Carbon Steel

Vessel Dimensions

Vessel Diameter mm 600 800 900 1100 1200

Distance Of Head From

mm 1600 2200 2100 2200 2300
Level



LW.1
HIDDEN

Model Unit PCAT-3000 PCAT-4000 PCAT-5000 PCAT-6000 PCAT-10000

Technical Data

Design Standard ASME SEC. VIII.DIV.1

Vessel Type Vertical

Volume Capacity litr 3000 4000 5000 6000 10000
Working Pressure bar 8 8 8 8 8
Design Pressure bar 9 9 9 9 9
Hydrotest Pressure bar 13 13 13 13 13
Vessel Air Pressure Drop bar 0.1 0.1 0.1 0.1 .
Inlet (N1) in 11/2 2 2 3 3
Qutlet (N2) in 11/2 2 2 3 3
Drain (N3) in 1/2 1 1 1 1
Safety Valve (N4) in 11/4 11/2 11/2 2 2
Pressure Indicator (N5) in 1/2 1/2 1/2 1/2 1/2
Hand Hold or Man Hole (N) in 14 16 16 16 16
Pressure Switch (N6) in 1/2 1/2 1/2 1/2 1/2

Material

Shell Carbon Steel

Head Carbon Steel

Vessel Dimensions

Vessel Diameter mm 1320 1592 1592 1750 1750

Distance Of Head From
Level

www.packmangroup.com

mm 2700 2500 3000 3100 3100
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Flash Vessel



Product Description

The Packman Flash Vessle is designed and constructed to ASME VIII DIV 1.
Thedesignisfree-drainingwhichis essentialin boiler blowdown &condensate
return applications.

Applications

These vessels are particularly suited to condensate returning from system
orboilerblowdown heat recovery systems where efficient separation of the
flash steamfrom the blowdown is essential to prevent contamination of the
boilerfeedVessleand /orheattransfersurfaces.

Principal Features

Designed and constructed in compliance with pressure vessels standards.
Low separation velocity to producedriersteam.

Free-draining.

Sizes and Pipe Connections

Connections available as standard. Screwed connections to BS 21
taper. Flanged connectionsto EN 1092 PN16.

Note:Vesselsareavailableto BS 1560 Class 150 or 300, orscrewed NPT

How to Size

Use the chart below to select the appropriate flash Vessle. It is necessary to
knowthe pressureonthesteamtrapsorboilerpressurein

the case of blowdown heat recovery, the flash steam pressure (desired or
existing),and the condensate or blowdown flowrate.

Example 1: (solid lines)

Aboilerplantoperatingat 12 barghasaTDS control blowdown flowrate of 2
500kg/h (3 boilersat833kg/heach).
Theflashsteamfromtheblowdownistobeaddedtothelow pressure steam
systemoperatingatlbarg.

1. From boiler pressure move horizontally to flash steam pressure - A
2.Dropverticallyto blowdown flowrateinkg/h-B

www.packmangroup.com

209



o
3
°
S

O

-
v
=

©
o
S

o
o0

=

=]
[}
]
T

www.packmangroup.com

210

3.Followcurvetoright-hand scaleand acrosstosameflash pressure-C

4. Move upwards to flash vessel size. Select flash vessel - in this case an PFV8
isrequired.

Example 2: (dotted lines)
Aplantoperatingonsteamat11bargcondenses4000kg/h of steam. Flash
istoberecoveredat0.5barg.

1. From pressure on steam traps move horizontally to flash steam pressure
-Al

2.Dropverticallyto condensate flowrateinkg/h-B1
3.Followcurvetorighthand scale and across to sameflash pressure-C1
4.Moveupwardstoflashvesselsize. Selectflashvessel-inthiscasean PFV12

isrequired.
-~ Design Data
wo. | pa | Material |
1 Shell Cylinder ASTMA106B
2 End Cap ASTMA234WPB
3 Nozzle - Half Coupling ASTMA105N
4 Nozzle - Full Coupling ASTMA105N
5 Nozzle-Flange ASTMA516-70
6 Nozzle - Pipe ASTMA106B
7 Blanking Plug ASTMA105N
8 Wrapper plate ASTMA516-60
9 Name-plate Bracket BSEN 10028-2 P265GH
10 Support Foot /Gusset BSEN 10025 S275
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fe—F — PIVE PFV15 and PFV18
MODEL PFV6 PFV8 PFV12 PFV15 PFV18

Design Data

A

m O O W

168

104

370

620
1225

230
-
-
2

3/4”

3/4”

219

210

413

663
1391

281
DN80
-
DN80
3/4”

v

324

262

418

668
1400

411
DN100
o
DN100
3/4”
11/2”

Pu

406

303

390

640
1275

492
DN150
DN80

DN150
3/4”
11/2”

A

457

329

514

764

1521

544

DN150
DN80

DN150
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Product Description

TheSampleCoolerisacompactunit,speciallydesignedasperASME SECVIII,
Div-1 & ASME PTC-19.11 recommendations. To handle high pressure & high
temperature applications. These coolers as designed for counter flow
cooling to achieve very close temperature approach of the sample
to coolant. These cooler as made of double helix coil which meets ASME
D1192 requirements, fitted with a baffle for maximum efficiency. The shell
ismounted through flanged connections and it can be removed without
disturbingsamplelines.

Sample coolers are used to take samples of water or steam from boilers at
high temperature and pressure. The counter-current flow the through the
shell and coil condenses the steam and cools hot fluids efficiently to enable
safe sampling. When hot pressurized liquids are being cooled the sample
cooler prevents ‘flashing-off’ which can be dangerous and will result in an
inaccurate sample. By utilizing corrosion resistant materials for the cooler,
contaminationis minimized, and service life maximized.

Boiler Water Applications

Itis necessary to take regular samples of boiler water to test that a boiler is
operatingattherequired TDS (total dissolved solids) level.

This should be done even if an automatic TDS control system is fitted since
any automatic system should be checked atintervals.

Whenasample of wateristaken froma boilerits pressure reduces and flash
steam is formed. If this flash steam were to escape to atmosphere without
being condensed the resulting sample would show higher TDS levels than
actually existed inthe boilerwater. To obtain accurate and safe samplesitis
thereforeessential thatsufficientcoolingiscarried outtofullycondenseany
flash steam. The sample coolerreduces boiler watertemperatureto around
25°Creadyforimmediateanalysis.

PACKMAN Sample Cooler Tank Properties

PACKMAN’s Sample Cooler Tanks are made of S.S316L or in the case of a
customer’s emphasis they can be made of 17MN4 (which is Suitable for
boilerconstruction)withacertainthicknessand withoutchangingtheprice.

www.packmangroup.com
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Manufacturing Standards
ASME Sec VIII, Div. lisusedinthe construction of sample coolertanks.

Welding Procedure

Weldingisdone by usingthe Swedish ISBU submerged arcweldingequipment.
Afterconstructingthetankandweldingthelugs,thebodyofthetankisconnected
tothe heads by welding with a submerged welding method. In addition, the
head is welded internally and externally, which increases the lifetime and
thestrength of the heads.Inthe weldingroot pass, the TIG, argon orwelding
methods with the 6010 cellulose electrodeis used. The EW7018 electrode is
used in welding fill pass. The submerged method using EW7018 electrodes
inthe welding cover pass.

%‘ Model Unit PSC
o)
ko] Technical Data
3
i Flow Rate Capacity kg/h 100
£ N2| 3
] Flow Rate Capacity lps 220 A o@D &
= NS T
Design Standard - ASME BPVCIV
ems) sy
Cold Water OQutlet (N1) in 3/4 M N4
Boiler Water/Steam .
Inlet (N2) in 1/2
Cooled Sample Outlet .
(N3) n 1/2 H
Cold Water Inlet (N4) in 3/4
Body Flange (N5) in 3
N18~
Body
Carbon Steel or
Stainless Steel
Coil o N

Vessel Dimentions

Vessel Diameter (D) mm 90

www.packmangroup.com
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Total Height (H) mm 650
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Atmospheric Tanks

Heating Product Group
PACKMAN

Atmospheric Tanks page
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BlowdOWN TanK......cceuniiiiiiiiiiiiiiiiiiiieriiriirieeeeeeeeeeeeennens 221
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Product Description

Condensate Tanks recover condensate returns and add fresh water to meet
boiler or deaerator water requirements. It means that One purpose of the
condensate tankisto deliverthe condensate back to the boiler where there
isinsufficientdifferential pressureto flowthe condensateto the boiler plant.
Also atthe main condensate collection pointin the boiler operation, where
thereis a need to collect the condensate and pumping it to the pressurized
deaerator system.The preferred method of receiving and delivering
condensate to the boiler plant operation is by using a properly sized and
designed condensate tank with an electric-motor-driven pump.An efficient
steam system will collect condensate in the plant and either returnitto a
deaerator, send it to a boiler feed tank, or use it in another process. A high
percentage of these systems are modulating process steam systems, where
steam pressure to the heat transfer varies with the processes. These
modulating systems require condensate to flow by gravity from the heat
transfer equipment to a vented condensate tank system.The condensate
tank system is always vented to the atmosphere to keep pressure out of the
condensatereturn lines.

Condesnsate Tanks

Condensate Tanks recover condensate returns and add fresh water to meet
boiler or deaerator water requirements. It means that One purpose of the
condensate tankisto deliverthe condensate back to the boiler where there
isinsufficientdifferential pressureto flowthe condensatetotheboilerplant.
Also at the main condensate collection pointin the boiler operation, where
thereisaneed to collect the condensate and pumpingittothe pressurized deaerator
system. The preferred method of receivingand delivering condensateto the
boiler plantoperationis by usinga properly sized and designed condensate
tank with an electric-motor-driven pump An efficient steam system will
collect condensateinthe plantand eitherreturnitto a deaerator, send it to
aboilerfeedtank,oruseitinanotherprocess. Ahigh percentage of these
systems are modulating process steam systems, where steam pressure to
the heat transfer varies with the processes. These modulating systems
require condensate to flow by gravity from the heat transfer equipment to
a vented condensate tank system. The condensate tank system is always
vented to the atmosphere to keep pressure out of the condensate return
lines.

www.packmangroup.com
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PACKMAN Condensate Tank Properties

PACKMAN’s Atmospheric Condensate Tanks are made of SA 36 (St 37.2 in
accordance with DIN standard) orin the case of a customer’semphasis they
can be made of 17MN4 (which is Suitable for boiler construction) with a
certain thicknessand withoutchangingthe price.

Manufacturing Standards
ASME Sec VIII, Div. 1is used in the construction of atmospheric condensate
tanks.

Torispherical/Elliptical Head

PACKMAN’s Condensate tank head is Torispherical. This type of head has
a longer life and a higher pressure strength at the same thickness against
othershapes. The production price/perkilo of these headsis even up to two
times thesize of theusualheadson the market.

Welding Procedure

Weldingisdone by usingthe Swedish ISBU submerged arcweldingequipment.
After constructing the condensate tank and welding the lugs, the body of
the tank will be connected to the heads by welding with a submerged
welding method. In addition, the head is welded internally and externally,
which increases the life time and the strength of the heads. In the welding
rootpass, theTIG,argonorweldingmethodswiththe6010cellulose electrodeis
used. TheEW7018electrodeisusedinweldingfill pass. The submerged method
using EW7018electrodesinthewelding coverpass.

Product Capacity Calculation & Selection

Selection of a Condensate Storage Tank is based on boiler size, pump
required flow, and water storage requirements. Contact your local
PACKMAN authorized representative for detailed component sizing
information.For the normal installation, it has been found customary to
select a receiver of sufficient size to hold a volume equivalent to the condensate
evaporated by the boilerin a one-third to one-half hour period at the normal
firingrate oftheboiler. Firstofall, we determine the volume of the condensate
source based on the amount of steam output from the boiler in kilograms
per hour and the percentage of total return condensation and the time
requiredtostorethereturn condensateinthetankandtheamountofboiler
blown-off.
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Model unit PCT-  PCT-  PCT- PCT- PCT- PCT- PCT- PCT- PCT-

300 400 800 1000 1500 2000 2500 3000 4000

Technical Data

Design Standard - ASME SEC.VIII. DIV.1
Vessel Type - Horizontal
Volume Capacity lit 300 400 800 1000 1500 2000 2500 3000 4000

Connectoins Size

Vent (N1) in 3/4 3/4 3/4 34 1 11/2 11/2 112 11/2
Drain (N5) in 1 1 1 1 1 11/2 11/2 11/2 2
;'ﬁ;’gl)Ga“ge (N7A), in 1 1 1 1 1 1 1 1 1
Water Outlet (N4) in 11/2  11/2 11/2 112 2 2 2 2 3
z"h:)"d ARG in 8 8 8 14 14 16 16 16 16
Water Inlet (N2) in 1 1 1 1 11/2 2 2 2 3
Condensate Inlet (N3) in 11/2 11/2 11/2 11/2 2 21/2 21/2 21)2 3
Overflow (N6) in 112 11/2 11/2 11/2 2 21/2 21/2 21/2 21/2
Shell - Carbon Steel

Toris Head - Carbon Steel

Vessel Dimensions

www.packmangroup.com

Vessel Diameter (D) mm 610 610 800 900 1100 1200 1320 1320 1600
Vessel Length (L) mm 1500 1500 2200 2200 2200 2200 2200 2600 2650
VesselHeight (H) mm 960 960 1200 1400 1600 1800 1900 1800 2100
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Model unit | PET- | PCT-  PCT- PCT- PCT- | PCT-  PCT-  PCT-

5000 6000 7000 8000 9000 10000 20000 25000

Technical Data

Design Standard - ASME SEC.VIII. DIV.1
Vessel Type - Horizontal
Volume Capacity litr 5000 6000 7000 8000 9000 10000 20000 25000

Connectoins Size

Vent (N1) in 11/2 11/2 11/2 11/2 11/2 11/2 11/2 11/2
Drain (N5) in 2 2 2 2 2 2 2 21/2
Level Gauge (N7A), (N7B) in 1 1 1 1 1 1 1 1
Water Outlet (N4) in 3 3 3 3 3 3 3 4
Hand Hold/Man Hole (M) in 16 16 16 16 16 16 16 16
Water Inlet (N2) in 3 3 3 3 3 3 3 4
Condensatelnlet (N3) in 3 3 3 3 3 3 3 4
Overflow (N6) in  21/2 21/2 21/2 21/2 21/2 21/2 21/2 21/2
Shell - Carbon Steel

TorisHead - Carbon Steel

Vessel Dimensions

Vessel Diameter (D) mm 1600 1750 1750 1910 1910 1910 2250 2500
VesselLength (L) mm 3200 3300 3550 3400 3800 4300 6000 5850
Vessel Height (H) mm 2100 2250 2250 2400 2400 2400 2400 3050
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Product Description

Blowdown Tanksforboilersareused asanalternative systemforcoolingthe
bottom boiler blowdown. These large tanks retain the blowdown watervolume
fromoneblow after the flash steam has been vented tothe atmosphereand
allowthewatertocooldownbynaturalconvection. The cooled waterwill be
below 140°Fahrenheitwhenitisdisplaced bythe nextblowdown andforced
outoftheoverflowdrainpipe.

Boiling water causesscalingand depositstoformresultingin a less efficient
boiler and a less efficient boiler means increased costs. Because of this,
boilers need to be intermittently, and sometimes continuously, flushed of a
certain percentage of their water. Therefore, boiler rooms need blowdown
tankstomeetlegalregulationsandtosafelydisposeofhot,dirty boilerblowdown.

PACKMAN Blowdown Tank Properties

PACKMAN’s Atmospheric Blowdown Tanks are made of SA 36 (St 37.2 in
accordancewith DIN standard) orinthe case of a customer’semphasis they
can be made of 17MN4 (which is Suitable for boiler construction) with a
certainthicknessand withoutchanging the price.

Manufacturing Standards

ASME Sec VI, Div. 1isusedinthe construction of blowdown tanks.
PACKMAN’s blowdown tank head is Torispherical. This type of head has a
longerlifeand a higher pressure strength at the same thickness against other
shapes. The production price/perkilo of these headsiseven up totwo times
thesize oftheusualheadsonthe market.

Welding Procedure

Weldingisdone by using the Swedish ISBU submerged arc weldingequipment.
Afterconstructingthetankandweldingthelugs, thebodyofthetankisconnected
tothe heads by welding with a submerged welding method. In addition, the
head is welded internally and externally, which increases the time life and
thestrength ofthe heads. Intheweldingroot pass, the TIG, argon orwelding
methods with the 6010 cellulose electrodeis used. The EW7018 electrode is
used in welding fill pass. The submerged method using EW7018 electrodes
inthewelding cover pass.



N10 N9 N8
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O PACKMAN
PLATE

NAME
PLATE

H ®

N3A| N5 N11

PBT- PBT- PBT- PBT- PBT- PBT- PBT- PBT- PBT-

Model Unit 300 600 800 1000 1500 2000 2500 3000 4000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - VERTICAL

Volume Capacity lit 300 600 800 1000 1500 2000 2500 3000 4000
Man Hole(N) in 8 8 8 12 14 16 16 16 16
Blow WaterInlet1(N1) in 1 1 1 1 1 2 2 2 2
Blow WaterInlet2 (N2) in 1 1 1 1 1 2 2 2 2
Level Gauge (N3A), (N3B) in 1 1 1 1 1 1 1 1 1
Water Outlet (N4) in 1 1 1 1 11/2 11/2 11/2 11/2 2

(Tﬁg;perat“resw'“h”'gh in 12 12 12 12 12 12 12 12 12

Ui L sl o in 12 12 12 12 12 12 12 12 12

(Ne)

Drain (N7) in 11/2 11/2 11/2 11/2 11/2 11/2 11/2 2 2
Service Water Inlet (N8) in 1/2 1/2 1/2 1 11/2 2 2 11/2 2
Spare (N10) in 1 1 1 1 1 1 1 1 1

Temperature Indicator (N11) in 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2 1/2
Vent (N9) in  11/2 11/2 11/2 11/2 112 2 2 2 2

Material

Shell - Carbon Steel

TorisHead - Carbon Steel

Vessel Dimensions

Vessel Diameter(D) mm 610 800 800 900 1100 1200 1320 1200 1592

www.packmangroup.com

Vessel Height (H) mm 1550 2200 2200 2200 2200 2200 2300 3300 2500
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Product Description

Anexpansiontankorexpansionvesselisasmalltankusedto protect closed
(not open to atmospheric pressure) water heating systems and domestic
hot water systems from excessive pressure. The tank is partially filled with
air,the expansion tank cushions the system from waterhammershocks and
absorbs excesswaterpressure caused by thermalexpansion. Inotherwords
open Expansion tanks are used as safety accessories in the heating systems
where, due to legal reason itis forbidden to install closed expansion tanks.
An expansion tank is composed of a cover unit where all the including over
flow,supply&circulatingwaterNozzlesareinstalled. Open expansion Tanks
must beinstalled 2 to 3 metersabove the consumerin the highest level. The
tanks must have avolume equalto or greater than the expansion volume of
the system’stotal water content, the value of which should be declared.

PACKMAN Open expansion Tank Properties
PACKMAN’s Open Expansion Tanks are made of SA36 (St37.2inaccordance
with DIN standard).

Manufacturing Standards
ASME SecVIII, Div. lisobservedinthe construction of openexpansion tanks.

Product Capacity Calculation & Selection
Inordertoselectthecapacityofopenexpansiontank,theexpansionvolume
of the system should be calculated. The volume of the open expansion tank
should be about twice the volume change of the system. There are some
referencesforestimation of the system’swatercontent.

-h -

www.packmangroup.com
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Open Exp Tank-Cubic

N6 o oN4 E
oN3

M oN2

oN1
N1,N2I,T\|13,N4 |=/ l\|I|7 LI

TOP VIEW VIEW A

POET- POET- POET- POET- POET- POET- POET-

Model Unit' =100 200 300 500 700 800 1000

Technical Data

Design Standard - ASME SEC.VIIII.DIV.1
Vessel Type - Vertical-Cubic
Volume Capacity liter 100 200 300 500 700 800 1000

Connectoins Size

Circulation Water

(N1) 3/4 3/4 1 11/4 11/4 11/4 11/2
Expansion (N2) in 3/4 3/4 1 11/4 11/4 11/4 11/2
fﬁ;ranent Filler 3/4 3/4 3/4 1 1 1 1
QuickFiller (N4) in 1 1 1 11/4 11/4 11/4 11/4
OverFlow (N5) in 11/4 11/4 11/4 11/2 11/2 11/2 11/2
Vent (N6) in 3/4 3/4 3/4 1 1 1 11/4
Drain (N7) in 3/4 3/4 3/4 1 1 1 1
Man Hole (M) in  150*150 550*250 550*275 720*360 400*900 450*900 550*500

Material

Shell - Carbon Steel

Vessel Dimensions

Vessel Height mm 600 800 1000 1000 1000 1000 1000
Vessel Length mm 400 500 550 720 900 900 1000
VesselWidth mm 400 500 550 720 800 900 1000



Open Exp Tank-Cubic

N6 N4
: o i
oN3

M oN2

ON1
N1,N2I,T|\13,N4 |=/ I\II|7 \=|

TOP VIEW VIEW A

POET- POET- POET- POET- POET- POET- POET-

Model Unit 1500 1500 2000 2500 3000 4000 5000

Technical Data

Design Standard - ASME SEC.VIIII.DIV.1
Vessel Type - Vertical-Cubic
Volume Capacity liter 1200 1500 2000 2500 3000 4000 5000

Connectoins Size

Circulation Water

i 11/2 11/2 2 2 2 2 21/2
Expansion (N2) in 11/2 11/2 2 2 2 2 21/2
Fﬁ;?a"e"t Al 1 1 11/4 11/4 11/4 11/4 11/2
QuickFiller(N4)  in  11/4 11/4 11/2 11/2 11/2 11/2 2
OverFlow (N5) in 11/2 11/2 2 2 2 2 21/2
Vent (N6) in  11/4 11/4 11/2 11/2 11/2 11/2 2
Drain (N7) in 1 1 1 1 11/4 11/4 11/2
Man Hole (M) in  500*500 500*500 500*500 500500 500*500 500*500 500*500

www.packmangroup.com

Material

Shell - Carbon Steel

Vessel Dimensions

Vessel Height mm 1000 1000 1000 1000 1250 1000 1250
Vessel Length mm 1200 1500 2000 2000 2000 2000 2000

Vessel Width mm 1000 1000 1000 1250 1500 2000 2000
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Open Exp Tank-Cylindrical
N6
| 1
N5
@ N4
O N3
N5
© N6
H
I eow
M
O n2
@ N1
N1,N2,N3,N4
L] v 1]
TOP VIEW GENERAL VIEW
Model Unit POET-300 POET-500 POET-1000 POET-2000

Technical Data

Design Standard - ASME SEC. VIII.DIV.1
Vessel Type - Vertical-Cylindrical
Volume Capacity liter 300 500 1000 2000

Connectoins Size

Circulation Water (N1) in 1 11/4 11/2 2
Expansion (N2) in 1 11/4 11/2 2
Permanent Filler (N3) in 3/4 1 1 1
Quick Filler (N4) in 1 11/4 11/4 11/4
OverFlow (N5) in 11/4 11/2 11/2 2
Vent (N6) in 3/4 1 11/4 11/2
Drain (N7) in 3/4 1 1 1
Man Hole (M) in Half Circle

Shell - Carbon Steel

Head - Carbon Steel

Vessel Dimensions

Vessel Diameter mm 640 820 930 1300

Vessel Heigth mm 1000 1000 1520 1520
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Heating Product Group
PACKMAN

Reservoir Tanks page
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Product Description

Water Reservior tank is a container for storing water. Water tanks are used
to provide storage of water for use in many applications, drinking water,
irrigation agriculture, fire suppression, agricultural farming, both for plants
and livestock, chemical manufacturing, food preparation as well as many
other uses.Water tank parameters include the general design of the tank,
and choice of construction materials, linings. Various materials are used
formaking water tank: plastics (polyethylene, polypropylene), fiberglass,
concrete and steel (welded or bolted, carbon, or stainless). Earthen pots
alsofunction aswaterstorages.

PACKMAN Water Storage Tank Properties

PACKMAN Water Storage tanks are made of steel plate of ST37 grade
(recommended for the manufacture of pressure vessels-no direct fire
contact). In the case of customer request, the tank can be made of 17MN4
(suitableforboilerconstruction) withoutany changingin product price.

Manufacturing Standards

ASME Sec VIII, Div. lisusedin the construction of waterstorage tanks.
Torispherical/Elliptical Head PACKMAN’s water storage tank head is
Elliptical which is more reliable than torispherical heads. This type of head
hasalongerlifeandahigherpressurestrengthatthesamethicknessagainst
othershapes. The production price/perkilo of these headsis even up to two
times thesize of theusualheadson the market.

Welding Procedure

Welding is done by using the Swedish ISBU submerged arc welding
equipment. Afterconstructingthetankandweldingthelugs, the body ofthe
tankisconnectedtotheheadsbyweldingwithasubmerged weldingmethod.
Inaddition,theheadisweldedinternallyandexternally, whichincreasesthe
time lifeand the strength ofthe heads.

Product Capacity Calculation & Selection
The process of selecting a water or wastewater storage tank starts with



a series of questions and considerations. This is one of the main problems
which is witnessed in liquid storage containment applications. In order to
ensure that the capacity of water storage tank is approved by the
responsible authorized department, it is necessary to prepare and install
theequipmentaccordingtotheinstructions Standards. Thenone canselect
the product model by determining the volume of storage tanks.

www.packmangroup.com
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N1 N4 .
N3 |
] N1N4 N3
T T T [ ] |
N6 & N7A N7A
D H
] N7B N7B
M
dL = ‘
N2 N5 ‘ ‘
Model Ui PWRT- PWRT- PWRT- PWRT- PWRT- PWRT- PWRT-

800 1000 1500 2000 2500 3000 4000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1
Vessel Type - Vertical Horizantal
Volume Capacity liter 800 1,000 1,500 2,000 2,500 3,000 4,000

Connectoins Size

Man Hole (M) in 12 14 14 14 16 16 16
WaterInlet (N1) in 1 11/2 11/2 2 21/2 21/2 3
Water Outlet (N2) in 1 11/2 11/2 2 21/2 21/2 3
Vent (N3) in 3/4 3/4 3/4 1 11/2 11/2 11/2
Spare (N4) in 1 1 1 1 1 1 1
Drain (N6) in 1 1 1 1 2 2 2
Over Flow (N5) in 2 2 2 2 2 2 21/2
Level Gauge (N7A), (N7B) in 1 1 1 1 1 1 1
Shell - Carbon Steel

Head - Carbon Steel

Vessel Dimensions

Vessel Diameter mm 800 900 1,100 1,200 1,320 1,320 1,592
Vessel Length mm _ _ _ 2,200 2,200 2,600 2,650
Vessel Height mm 2,200 2,200 2,200 1800 1900 1800 2100



N1 N3 N4

N1 N4 N3
™ T I \
N6 @
D M ;
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M N7B I
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N2 N5
\ \
. PWRT- PWRT- PWRT- PWRT- PWRT- PWRT- PWRT- PWRT-
Model Unit

5000 6000 7000 8000 9000 10000 14000 20000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

Vessel Type - Horizantal

Volume Capacity  liter 5,000 6,000 7,000 8,000 9,000 10,000 14,000 20,000

Connectoins Size

Man Hole (M) in 16 16 16 16 16 16 16 16
Water Inlet (N1) in 3 3 3 3 3 3 4 4
Water Outlet (N2) in 3 3 3 3 3 3 4 4
Vent (N3) in 2 11/2 11/2 11/2 11/2 11/2 2 2
Spare (N4) in 1 1 1 1 1 1 1 1
Drain (N6) in 2 2 2 2 2 2 2 2
Over Flow (N5) in 212 21)2 21/2 21/2 2 21/2 3 3
Level Gauge

(N7A), (N7B)

Material
Shell - Carbon Steel
Head - Carbon Steel

www.packmangroup.com

Vessel Dimensions

Vessel Diameter

(D)

VesselLength(L) mm 3,200 3,300 3,500 3,400 3,800 4,300 4,500 6,000

mm 1,592 1,750 1,750 1,910 1,910 1,910 2,250 2,250

VesselHeight(H) mm 2100 2250 2250 2400 2,400 2400 2750 2750
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Product Description

Fuel Reservior tank is a container for storing fuel. Fuel tanks are used to
provide storage of fuel for use in many applications, drinking fuel,
irrigation agriculture, fire suppression, agriculturalfarming, bothfor plants
and livestock, chemical manufacturing, food preparation as well as many
other uses. Fuel tank parameters include the general design of the tank,
and choice of construction materials, linings. Various materials are used for
making fuel tank: plastics (polyethylene, polypropylene), fiberglass,
concrete and steel (welded or bolted, carbon, or stainless). Earthen pots
alsofunction asfuelstorages.

PACKMAN fuel storage tank Properties

PACKMAN Fuel Storage tanks are made of steel plate of ST37 grade
(recommended for the manufacture of pressure vessels-no direct fire
contact). In the case of customer request, the tank can be made of 17MN4
(suitableforboilerconstruction) withoutany changingin product price.
Manufacturing Standards

ASME Sec VIII, Div. lisusedinthe construction of fuel storage tanks.
Torispherical/Elliptical Head PACKMAN’s fuel storage tank head is Elliptical
which is more reliable than torispherical heads. This type of head has a
longer life and a higher pressure strength at the same thickness against
othershapes. The production price/perkilo of these headsis even up to two
times thesize of theusualheadson the market.

Welding Procedure

Welding is done by using the Swedish ISBU submerged arc welding
equipment. After constructing the tank and welding the lugs, the body of
the tank is connected to the heads by welding with a submerged welding
method. In addition, the head is welded internally and externally, which
increasesthetimelife and the strength of the heads.

Product Capacity Calculation & Selection

The process of selecting a fuel or wastefuel storage tank starts with a series
of questions and considerations. This is one of the main problems which
is witnessed in liquid storage containment applications. In order to ensure
that the capacity of fuel storage tank is approved by the responsible
authorized department,itisnecessaryto prepareandinstalltheequipment
according to the instructions Standards. Then one can select the product
model by determiningthevolume of storage tanks.

www.packmangroup.com
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GENERAL VIEW VIEWA

PCT- PCT- PCT- PCT- PCT- PCT- PCT- PCT-

R UGS S50 800 1000 1500 2000 2500 3000 4000

Technical Data

Design Standard - ASME SEC. VIII. DIV.1

o Vessel Type - Vertical Horizantal

§ Volume Capacity lit 300 800 1000 1500 2000 2500 3000 4000

o

é;:-,, Man Hole (N4) in 10 12 14 14 14 16 16 16

:5 Inlet (N6) in 1 1 1 1 1 1 1 1
Outlet (N8A), (N8B) in 1 1 1 1 1 1 1 1
Vent (N2) in 3/4 3/4 3/4 3/4 1 1 1 11/2
Return (M) in 1 1 1 1 1 1 1 1
Spare(N1) in _ _ _ 1 1 1 1 1
Over Flow (N3) in _ _ _ _ 1 1 1 11/2
Drain (N7) in 3/4 1 1 1 1 1 1 11/2

Level Gauge (in)
Shell - Carbon Steel
TorisHead - Carbon Steel

Vessel Dimensions

Vessel Diameter mm 600 800 900 1100 1200 1320 1320 1592

Height or Length (Head to Head) mm 1560 2220 2300 2460 2200 2200 2600 2650

www.packmangroup.com

Distance Of Head From Level mm 1500 2200 2200 2200 1800 1900 1900 2100
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_CENEALVEW  vewa
Model unit PCT- PCT- PCT- PCT-  PCT-  PCT-  PCT-

5000 6000 7000 8000 9000 10000 20000

Technical Data

Design Standard - ASME SEC.VIII. DIV.1
Vessel Type - Horizontal
Volume Capacity lit 5000 6000 7000 8000 9000 10000 20000

Connectoins Size

Man Hole in 16 16 16 16 16 16 16
Inlet in 1 1 1 1 1 1 1
Outlet in 1 1 1 1 1 1 1
Vent in 11/2 112 112 11/2 11)2 11/2 2
Return in 1 1 1 1 1 1 1
Spare in 1 1 1 1 1 1 1
Over Flow in 11/2 11/2 11/2 11/2 11/2 11/2 11/2
Drain in 11/2 112  11/2 11/2 11)2 11/2 11/2
Shell - Carbon Steel

TorisHead - Carbon Steel

Vessel Dimensions

www.packmangroup.com

Vessel Diameter mm 1592 1750 1750 1910 1910 1910 2250
Heightor Length (Head to Head) mm 3200 3300 3500 3400 3800 4300 6000

Distance Of Head From Level mm 2100 2250 2250 2400 2400 2400 2750
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Product Description

An Qil Storage Tank, having a capacity sufficient to contain all the oil in the
system,must be installed in every oil heater system. In case of any emergency
orrequiredrepair,theentire contentsofthe system can beemptiedintothis
storage tank. Oil storage tanks are designed in horizontal cylindrical forms
forthe purposed collectionthe storage of the oil contained in the heaterand
the circuit. They are built with mild steel with external bitumen lining and
complete with bottom valve, manholes and nozzles for connection to the
plant.

PACKMAN Oil Storage Tank Properties

PACKMAN Oil Storage Tanks are made of St37 steel plates (recommended
for construction of pressure vessels with no direct fire contact). In case of
customer’srequest, thetankcanbemadeof 17MN4 (suitableforboilerconstruction)
withoutany changein product’sprice.

Manufacturing Standards
ASME Sec VIII, Div. lisobserved in construction of oil storage tanks.

Torispherical/Elliptical Head

PACKMAN’s oil storage tank’s heads are Elliptical which are more reliable
than torispherical heads. This type of head has a longer life and a higher
pressure strength compared to other shapes with the same thickness. The
productionprice perkilooftheseheadscanreachuptotwicethepriceofthe
usualheadsonthemarket.

Welding Procedure

Weldingis done with the Swedish ISBU submerged arc welding equipment.
After constructing the tank and welding the lugs, the body of the tank
is connected to the heads with a submerged welding method. The head
is welded internally and externally, in order to increase the head’s life and
strength.

Product Capacity Calculation & Selection:
The volume of the thermal oil storage tank should be selected considering
thefactthat contentsofthe system canbe emptiedinto thisstoragetank.

www.packmangroup.com
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TT TT
N5 N7A
D H
] ] N7B
N6 %
Model Unit  POST-8  POST-10  POST-15  POST-20 POST-25

Technical Data

Design Standard - ASME SEC. VIII.DIV.1
Vessel Type - Horizantal
Volume Capacity liter 800 1,000 1,500 2,000 2,500

Connectoins Size

Man Hole (M) in 14 14 14 14 16
Inlet (N1) in 1 1 11/2 11/2 2
Vent (N2) in 1 1 1 1 1
:E;l(?[:)ansion Tank Connection in 1 1 1 1 1
Return (N4) in 1 1 1 1 11/2
Overflow (N5) in 11/2 11/2 11/2 11/2 11/2
Outlet (N6) in 11/2 11/2 11/2 11/2 2
Level Gauge (N7A), (N7B) in 1 1 1 1 1
Drain (N8) in 1 1 1 1 1
Shell - Carbon Steel

TorisHead - Carbon Steel

Vessel Dimensions

Vessel Diameter (D) mm 800 900 1,100 1,200 1,320
Vessel Length (L) mm 2,200 2,200 2,200 2,200 2,200
VesselHeight (H) mm 1,200 1,400 1,600 1,800 1,900
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POST- POST- POST- POST- POST- POST- POST- POST- POST-

Model S0 R 40 50 60 70 80 90 100 120

Technical Data

Design Standard - ASME SEC. VIII. DIV.1
Vessel Type - Horizantal
Volume Capacity liter 3,000 4,000 5,000 6,000 7,000 8,000 9,000 10,000 12,000

Connectoins Size Q
Man Hole (M) in 16 16 16 16 16 16 16 16

Inlet (N1) in 2 212 21)2 3 3 3 3 Q
Vent (N5) in 11/2 11/2 11/2 112 11/2 11/2 11)2 11/2 @

Expansion Tank

Connection (N3) n 1 1 1 ! 1 1 L L 1
Return (N4) in 11/2 2 2 2 2 2 2 2 2
Overflow (N6) in 2 21/2 21/2 21/2 21/2 21/2 21/2 21/2 21/2
Outlet (N2) in 2 212 21/2 3 3 3 3 3 3
'(‘ﬁggl)Ga“ge (NBAJ, in 1 1 1 1 1 1 1 1 1
Drain (N7) in 11/2 2 2 2 2 2 2 2 2

Shell - Carbon Steel
Toris Head - Carbon Steel

Vessel Dimensions

WWwWw.packmangroup.com

Vessel Diameter (D) mm 1,320 1,590 1,590 1,750 1,750 1,910 1,910 1,910 1,910
Vessel Length (L) mm 2,600 2,650 3,200 3,300 3,600 3,400 3,800 4,300 5,100
Vessel Height (H) mm 1,800 2,100 2,100 2,250 2,250 2,400 2,400 2,400 2,400
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ABOUT
CHILLMAN

Chillman Company is one of the subsidiaries of Pakman Industrial
Group. Pakman Company, with more than fifty years of experience
in the field of marketing, has started to produce the Chilman brand
in the production of new technologies in the cooling industry.
Chilman Company, by employing skilled and experienced personnel in the
field of the country>s cooling industry, has undertaken special engineering
innovationsinthe production of productssuch as:

« Compression chillers

« Cold watercompression chillers

« Coolaircompression chillers

« Fan coil

« Airconditioner

o lce Bank
Andotherproductsrequiredin the coolingindustry.

Scantoview thesite

www.chillman.ir
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Air-Cooled chiller
Specification & Features

Scroll Compressor

Scroll compressors are now the most used compression technology
replacing reciprocating compressors due to its undeniable superiority.
Several, fully qualified, multiple compressor assemblies (tandem and trio)
allow the use of scroll compressorintoour large capacity chillers.

Screw Compressor

All screw compressors are of high efficiency and reliability in all operating
conditionsandare equipped withseparated radialand axial bearings, liquid
injection and economizer connection, PTC motor temperature thermistors
and discharge temperature thermistors, a motor protector, and oil level
switch and oil pressure differential switch connectorand otheraccessories.
The compressors have the best reliability, longest bearing life during heavy
dutyrunningand strict operating conditions.

Condenser

Condenser coils will be designed to withstand maximum operating
pressures and a maximum temperature of 300°F for standard duty copper
tube coils with standard headers.

Coils will be of plate fin type construction providing uniform support for
all coil tubes. Coils are to be manufactured by copper tube with
self-spacing collars, which completely cover the entire tube surface. Fins
are to be formed with full collar on all of tube diameters and tube patterns.
Finthicknesswillbe0.006” +/-5%foraluminum. Finspacing available willbe
atmost 14 fins perinch.

Tubingand return bends will be fabricated from UNS 12200 seamless copper
conformingto ASTM B75for standard pressure and temperature applications.
Core tubes will be mechanically expanded to form aninterference fit within
thefin collars. Expansionwill notdecrease the tube wall thick.

Shell &Tube Evaporator
The evaporators are carefully engineered to provide excellent heat transfer



rates, effectiverefrigerantboilingand assured oil carry-through. Shell circuits are
engineered to provide high performance with a low-pressure drop to conserve
the required pumping power. Evaporators made by Packman Group are
designed for optimum heat transfer rates and features rolled-in tubes and
removableheads. Shellsidebafflingisselected forhighoperatingefficiencyand
reasonable fluid pressure drops. Compliance with ASME codes and quality
controlled manufacturing make the cooler suitable for a wide variety of
virtually trouble-freefluid coolingapplications.

Electronic ExplansionValve

Electronic expansion valves used in our chillers can manage refrigerant
flow through cycle with high accurate precision. Modulation of refrigerant
flow guarantees a wide operating range for chillers, due to the combination
of the fixed opening and the moving element with a travel of 15 mm driven
by stepper motor. These valves have been carefully designed down to the
smallestdetail, to guarantee high reliability, and ensures correct operation.
Electronic expansion valves are made from modular components that are
assembled during installation; this solution simplifies maintenance and
inspection oftheindividual components.

CondenserFan

Direct-drive AC axial fans with high-performance axial impeller, mounted
on an external rotor motor. Square full nozzle, pre-galvanized, black
plastic-coated RAL 9005, flowoptimized nozzle shape on inlet side, guard
grillemade of phosphate steel and black plastic-coated.

Sickle-shaped blades; high-strength aluminum alloy or round steel plate;
encapsulatedin fiber glass-reinforced plastic PP; winglets at the blade tips.
Motorized impeller balanced in two planes (static and dynamic) as per DIN
ISO 1940. Each V-Type Condenser block has two (2) axial fans which are
selected as per condenser required air flow and total pressure drop across
condensercoilsand otherrelated parts.

Power and Control System
Control System for our chillers has been considered from international
companies with wide range of experiences in cooling equipment control

www.chillman.ir
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system. The selected configuration includes 1 compressor for each circuit, and
upto2circuits.

Thedistinctive feature of control software is dynamic control of the compressor
operatinglimits.Infact, the suction and discharge pressure are read at all times,
thus determining the compressor operating point. The compressors are the
mostimportant and costly part of the unit, and for this reason itis important to
guaranteeits protectionandreliability.

Electrical main parts of chillers have been selected from international
companiessuchasSiemens, Schneiderand other European companies. Power
and controlsystem cabinetwillhave P54 protection degree.

Chiller Structure

Allsteel structures are designed as per Computer-Aided software. Structure
and frames will be constructed form painted carbon steel bars. All structural
parts will be painted in electrostatic painting line with at least 100-micron
electrostatic paintfortropical marine climate.

Insulation of evaporatorandliquidlinesare EPDM type with 25 mm thickness.
All copper piping will be connected with special brazed welding. All bolts
and nutsaregalvanizedsteel. Requiredliftinglugesaredesigned as perstructural
analysisto betterandsafershipment.

Chiller dimensional design will be done with consideration of operational
and maintenance requirements, space for condensers and fans to deliver
sufficientairand eachcomponentrequirementsas permanufacturerstandards.

Chillman Air-Cooled Chiller Capacity Range

| —
Mini Chiller 5~20
scrolchilr EENEEANEER
screwchiler AIEEERENNENEERNNNNNNNNEN



Air Cooled Chiller
ScrollCompressor

Model Unit Scroll Compressor

Technical Data

Cooling Capacity TR (kw) 20(70) (105)30 (140)40 (210)60 (280)80

Refrigerant R407C

Input Power ekw 31 42 56 86 118

Electric Power Supply v/ph/hz 50/3/380 50/3/380 50/3/380 50/3/380 50/3/380

Compressors Scroll Type

Compressor Qty qty 4

Evaporator Shell & Tube Heat Exchanger

Water Flowrate hr/m?3 11 16 22 32 43

Evaporator Qty 1

qty

Circuit per Evaporaator 2

Condenser Finned Tube Heat Exchanger

Condenser Qty 4 4 6 8 8

Condenser Row/FPI v 12.3 12.4 12.4 12.4 12.4

Condenser Fan Axial Fan

Condenser Fan Qty qty 4 4 6 8 8

Expansion Valve Electronic Expansion Valve

Expansion Valve Qty qty 2

Package Dimensions Dimension &Weight

Lenght 3000 3000 4300 5400 5400

Width mm 2400 2400 2400 2400 2400

Height 2600 2600 2600 2600 2600 é

Transport Weight kg 900 1260 1850 2440 3570 %
COOLING CAPACITY CONDITIONS:: g

« ELEVATION 1500 mABOVE SEE LEVEL

+ OUTDOORCONDITIONS:40°C

« CONDENSER/EVAPORTATOR TEMPERATURE :50°C /5°C
« SUBCOOL/SUPERHEAT.5°C/10°C X X
. CHILLEDWATEROUT/IN. 7°C/ 12°C Refrigrant Scroll Axial Fan
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Air Cooled Chiller
Screw Compressor

Model

Screw Compressor

o
echiumn
I
L W]

Technical Data

Cooling Capacity

Refrigerant

Input Power

Compressors
Compressor Qty
Evaporator
Water Flowrate

Evaporator Qty

CircuitperEvaporaator

Condenser
Condenser Qty
Condenser Row/FPI

Condenser Fan
Condenser Fan Qty
Expansion Valve
Expansion Valve Qty
Package Dimensions
Lenght
Width

" Height

: Transport Weight

WWW.C

Electric Power Supply

TR (kw)

ekw

qty

qty

qty

qty

qty

kg

COOLING CAPACITYCONDITIONS
+ ELEVATION 1500 mABOVE SEE LEVEL

+ OUTDOORCONDITIONS:40°C
« CONDENSER/EVAPORTATOR TEMPERATURE:50°C /5°C
« SUBCOOL/SUPERHEAT:5°C/10°C
« CHILLEDWATEROUT/IN:7°C/12°C

252

v/ph/hz

m3/hr

100

(350)

125

10

10

7700

2500

2900

4900

120
(420)

147

65

10

10

7700
2500

2900

5250

140 160 180 200 250
(490) (560) (630) (700) (875)
R134a
170 195 222 238 303

380/3/50

SemiHermetic Compact Screw
2 2 2 2 4
Shell&Tube Heat Exchanger
76 87 98 107 135
2

Finned Tube Heat Exchanger

12 14 16 20 22
4/12
Axial Fan
12 14 16 20 22

Electronic Expansion Valve

2
Dimension & Weight
9100 10500 12000 14800 16200
2500 2500 2500 2500 2500
2900 2900 2900 2900 2900
6800 7250 9000 10850 11200

©

Screw

300 400
(1050)  (1400)
377 456
4 4
160 216

2

4
26 32
26 32
4

19000 23400
2500 2500

2900 2900

15000 21000

Axial Fan

500
(1750)

568

270

40

40

28000
2500

2900

23500






Ceiling Fancoil Specification

e From300to 1400 cfm capacity

e Galvanized Sheet Metal Body and ElastomericInsulation
o Stainless Steel Centrifugal Fan

o Removable &Washable Cotton Filter

e 5Rotor Speed Electromotor

e Low Noise Emission

e Changeable Coil Entrance

e Changeable Coil Entrance

Basic Design

Heating Basic Design:

ENT.AirDB=20°C ENT.FluidT=50°C
§ Cooling Basic Design:
E ENT.AirDB=27°C ENT.AirDB=20°C
» ENT.AirWB=19°C ENT.FluidT=7°C
g Dimension Detail

||||||

LR aie | oMoy |
. TN

=
©
E
=
Q
2
S
2

254

et
i "

4 i

I T
o —




Model

Technical Data

Air Flow

Cooling Capacity kw

Heating Capacity kw

Power Input

Max Current

Noise Level

cfm
High
m3/h
cfm
Medium
m3/h
cfm
Low
m3/h
TH
High
SH
TH
Medium
SH
TH
Low
SH
High
Medium
Low
W
A
dB

200

340

159

270

112

190

1.92

1.54

1.72

1.32

1.43

1.03

2.7

2.27

1.72

25

0.35

40

CFC-200 CFC-300

300

510

224

380

153

260

2.94

23

855

1.89

2.06

1.44

3.92

3.16

2.33

30

0.45

41

CFC-400

400

680

303

515

200

340

3.98

3.07

3.47

2.55

273

L

5.14

4.21

3.04

40

0.65

43

CFC-600

600

1020

450

765

312

530

6.06

4.6

5.24

3.81

4.23

2.94

7.58

6.18

4.65

60

48

CFC-800

800

1360

612

1040

418

710

6.1

6.99

5l

5.62

3Ll

10.06

8.31

6.19

80

1.4

49

www.chillman.ir
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Model CFC-200 CFC-300 CFC-400 CFC-600 CFC-800

Technical Data

lit/h 310 460 620 930 1290
Water Flow
gpm 1.4 2 2.8 4.1 SN
Water Pressure kpa 4 8 15 37 35
Drop
Fan type/ qty 1 2 2 2 2
type/qty 1 1 1 1 1
insulation ClassB
Motor
power supply AC-220V
volt/ph/freq 220V/1Ph/50 Hz
Qo
3 type fin heat exchanger
(0]
ko]
3
° row/fin perInch 12 12 12 12 12
(-8
= Coil
[=]
& facearea(m2) 0.11 0.13 0.15 0.19 0.25
T A 1.6 1.6 1.6 1.6 1.6
pressure(mpa)
length (mm) 833 888 985 1209 1520
height (mm) 263.5 263.5 263.5 263.5 263.5
Operating Weight kg 19.5 21.5 23.3 27.8 33
Input Connection . . "
Water Tubes inch/ material ZG3/4" | Brass
Output Connection n . "
Water Tubes inch/ material ZG3/4" [Brass
% terial/
materia
£
£ thickness Steel /1.5mm
S Casing
2
§ treatment/finish Galvnized
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ABOUT
Raadman

We stand with honesty and the code of ethics of Packman Group. Also,
according to international standards for the planet earth, with the lowest
level of pollution emissions, we will produce products of suitable quality
with the latest globaltechnologiesin the combustionindustry. Wealso have
the honor of taking steps to achieve the highest customer satisfaction. The
result of this continuous effort is the successful presence of Packman
company in the field of technical and engineering services and domestic
and foreign marketsofliran.

Readman’s high-quality products represent renowned solutions with high
efficiency and exceptional performance. From a future perspective, the
Raadman engineers’ researches and developments are about reducing
general concerns about energy sources and the environment. All Raadman
heating systemsaredesigned and developed to have the futurein mind. Our
burners work with gas, oil, and other liquids like kerosene, and as a clean
fuel, our Hydrogen-ready Burners are focused on reducing the
environmental impacts. When reliable heating, hot water, or energy
solutions are in demand for residential or businesses, Raadman can give
added optional controlsto save energy, money, and time.
Today’srequirementstohavefullcontrols with feweron-site operatorshave
led to the development of more remote operation capabilities, enabling
many manufacturing companies to move more of their operations into
automation. Our modular burners are designed to increase the firing range
controls, so there is no need to set the burners manually. It helps reduce
on-site presence,dangers,and operational costs.
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Listof Water Treatment Products
RaadMAN

Burners & Combustion Products Group page
Monoblock Burner
Staging Monoblock Burner..........ccoueveiieiiiiiiiieiieiiiiiinrinennennen. 260
MechanicalModularMonoblock Burner........cccceeveviinienenenennnns 289
Electronic Monoblock BUrner........ccceeeiiieieiiiiiiiiiiiiiiineeeeenen. 315
DITEN o] U od 1 211 ¢ 1 T=1 SRR 370
Pre&POSt MiXBUINEr........ccuvvniiiiiiiiiieiieieeeeeeeeeneeneanes 397
PowerPlantBurner..........ccooeveiiiiiiiiiiiiiiiiiceceieeeeeenenee, 419
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Blank: NOx class: Il acc
to EN-676
LN: Low NOx with
Class Ill acc to EN-676
v
Reference of approximate Capacity x 10 kW
v
Operation:
Blank: Two Stage or One Stage
M: Natural Gas, LPG: Electronic Modular
’ Light Oil, Heavy Oil: Two/Three Stage Progressive
M/M: Natural Gas, LPG: Electronic Modular
’ Light Qil, Heavy Qil: Electronic Modular
v
B: Burner
v
Type of Fuel
G: G=Natural gas
GP: G=Naturalgas, P=Propane
LG: L=Light oil, G=Natural gas
LGP: L=Light oil, G=Naturalgas, P=Propane
LHG: L=Light oil, H=Heavy oil, G=Natural gas
LHGP: L=Light oil, H=Heavy oil, G=Natural gas, P=Propane
v
Product Family Name: RAADMAN
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Firing ranges

Gas burners (RGB Series):
— g ¥ Natural Gas
RGB-38 B 1s4i500
RGB-55 N 101580
RGB-80 . 27010
RGB-85/IN I 2504900
RGB-110 PN 35041150
RGB-130/LN P ssoi1280
RGB-145 P 40041480
RGB-205 P es002250
RGB-255/LN I se0+2400
RGB-305 DO so043000
RGB-385 T es0a3m0
RGB-405/IN T e80:4100
RGB-505/LN e — 1y
RGB-605

e

500 1000 1500 2000 2500 1000 1900 4000 4400 0 S0 w0 6500 To00

Burner Capacity (kW)

Dual Fuel burners (RLGB Series):

RLGB-55

RLGB-85
RLGB-110

RLGB-145

RLGB-175/IN
RLGB-205/LN
RLGB-255

RLGB-305/LN
RLGB-385/LN
RLGB-405/LN
RLGB-505/LN

RLGB-605/LN

— 1604580 » Natural Gas
292810 S Uy O
R 35041100
— 40041380
— 32041800

_ 25042200
F— 5042400
E———— """}
(IR, a0 0

Burner Capacity (kW)




Staging mono block raadman burner

raadman Staging burners cover a firing range from 160 kW to 6200 kW in Il or Il stage Natural gas and
light fuel oil. These burners, with high-quality electro/mechanical accessories with easy installation,
commissioning and menaissance, are economically designed for city or industrial applications such as
three pass hot waterboilers, steam boilers, hot air generatoretc.

Two or three stage burners, following the temperature/steam load requested by the system, allow
operatingat full (or medium) and reduced output, with consequent reduction in turning the burner on
and off, that gives better performances to the boiler. Since the burner’s air damper is independently
controlled by an electric servomotor, during stand-by, the air entrances are getting completely closed
and prevents heat loss due to the flue natural draught.

One of the most highlighted privileges of Raadman-Staging, is the lack of mechanical link between gas
butterfly valve and air damper. In other word, air damper is controlled with an independent two or
three stepping actuators. At the same time, gas (or light oil) is controlled with two or three parallel
solenoid valves, resulting an ability of precise control and adjustment on each of burner stages. This
helps a superior and complete combustion.

Flame Cover

Gas Pressure Check

Central Contorolier
Equipped With Two-Stage
System Equipment

—

Use of High-Temp Resistant
Material in the Frontal Parts

90-Degrea Rotation of the
Burner Body and Easy
Access o Combustion Head

Ol Dellvery System

Alr Damper Casing
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CFD expertsin R&D department

Industry relies on heatfrom the burners in
all combustion systems. Optimizing burner
performance is critical to complying with
stringent emissions requirements and to
improve industrial productivity. Engineers
involved in designing and building
advanced combustion equipment for the
hydrocarbon process industries routinely
use Advanced CFD to advance new burner
technology. The science and technology of
CFD has matured to the point where
performance predictions are made with a
degree of confidence from models
covering a wide range of complex furnace,
burner, and reactor geometries.

Temperature

1184
‘ 1068
952

837
N 721
} 605

490
374
258
143

27
(C]

While tremendous advances have been made in understanding the fundamentals of combustion, the
remaining challenges are complex. To make improvements, itis critical to understand the dynamics of
the fuel fluid flow and the flame and its characteristics. Computational Fluid Dynamics offers a
numerical modeling methodology that helps in this regard. Commercial CFD codes utilize a standard
approach to simulate chemical kinetics, which approximate the consumption and production of
chemical species. This causes the engineer to use simplifying assumptions about the chemistry
considered in the simulation. CFD can help engineers to optimize flow through orifices, blades and
swirlers to achieve a homogenous mixture of airand gas.

Static Temperature

1708
1621
el

Partcie 10

380e«0)
3 50e+03
3110+

27240
23%e+02
1640400
1 55e+03
1170403
T.77ee02
380el2
0.000+00




Specification

Fuels

e Natural gas

e Light oil (viscosity < 6 cSt)

e Othertypes of fuels (such as
heavy oil, LPG etc.) requires
written confirmation from
burner department of
packman corporation
(raadman brand).

Applications

Raadman gas and dual fuel

burners are suitable for the

following utilizations.

e Installation on
exchanger

e Hot waterboiler

e Steam boiler and high-
pressure hot water boiler

e Hot air generator

e Compatible with all types
of combustion chambers
according to  EN303
standard.

heat

Technical & Functional
Features
Light weight and optimized
geometry.

High quality heat resistant steel
material for the all parts of
burner head as well as flame
covering accessories.
Mono-bloc design and fully
enclosed aluminum air housing.
Simple Installation, adjustment
and maintenance.

Easy access to internal
components.
Engineered for  maximize

efficiency and fuel cost savings.
Suitable for firetube, firebox
and watertube boilers
Equipped with high quality and
reliable electronicdevices.

Up to 10-20 % flame shape
control

High quality staging controllers
from well-known producers.
Standard compliance

Designed in accordance with
ISIRI-7595 and ISIRI-7594 Iran
national standard (equal to the
BS-EN676, BS-EN267 European
standards)

Control

The following methods of
regulation are available for
Raadman-Staging (Mono-Bloc)
burners:

Gas/oil: Two or Three stages
operation

Permissible ambient conditions:
e Ambienttemperature
e -10to+40°C (14 to 104F)
e -15to+40°C(5to 104F)
Air humidity: max. 80 % relative
humidity, no condensation.
The combustion air mustbe free
of aggressive substances
(halogens, chlorides, etc.) and
impurities (dust, debris, vapors,

etc.)
Emission:
The emissions have been

measured in various models at
the maximum output, according
to DIN-EN 676 and DIN-EN 297
standard.

The values of CO and NOx during
burner operation are lower than
30 and 120 mg/kWh at 20 %
excess of air for normal versions
and, lower than 20 and 80
mg/kWh for Low NOx versions
(LN series). consequently, the
burner's NOx class of Il and Ill is
reported and being approved for
normal version and LN Versions
respectively.

Special notes:

LN versions have a higher rate of
mixing during their operation.
This results a further decrease in
the flame length and an increase
in the flame diameter.
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Flame dimension

e - Df
145 a5
4.0 a.0
3.5 35
£ 10 3.0
= 5
m 2.5 25
c
@ 20 2.0
g 1.5 15
®©
T 10 1.0
0.5 " 0s
0.0 ! | : 0.0
0 500 1000 1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 6500
Capacity (kw)
The flame dimensions which play an
effective role in the burner efficiency
and influence their compatibility to
the boiler combustion chamber
geometry, are presented in the |)f I
above diagram.
Suggested combustion chamber
dimension: L

The raadman burners can be
appropriately selected for all boilers
which are designed accordingto the

Flame diameter (m)

BS-2790, BS-855, EN-303, BS-EN 12953-3. It is recommended that a flame fill 90% of combustion

chambers at its maximum output.

10



rg_qdman RGB series burner

R-Degles fotaion of £ ar Screw: Internal Flame Cover Can
Bumer Body and Easy Be Adjusted in Longitudinal Direction
Access to Combustion Head

Sound-Attenuated Min. Air Pressure Ot B
Ar Regulator
g Alr-Damper Bwich
Alr Damper Stepping Motor

Backward-
Semi Forward
Fan Wheel

Main Bogy Is Divided

Electnical
in Two Separable Casi
- On-Oft | Panei Box
Openings 10 Main Koy
Electrical Power or
Stage 142

Man Boller

Key /
/

Back view — Left View Front View _/ Right View _/
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Burner selection: capacity and working diagram

Staging Gas Burner

Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RGB-20 NG:85-215 1:2 RGB-38 NG:154-500 1:3
—RGH-20
=0 s — RGB 38
@ 100 *
2 !
g = - 5 " ' -:
i il
- e §ool
S R 5 |
g Evo § 1 é Sa g: ‘:
2 0 ° i § 3 |
™ o ° :
—— 10 10 300 200 300 M0 M0 480 Mo SR
€ 0 160 120 149 18 180 200 T P R G P S e ST ,;," (A
Burner Capacity Burner Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RGB-55 NG: 160-580 1:3 RGB-80 NG:297-810 1:3
— NOB-5Y
09 4 1° “ - — RGS 80
[ E wi
§ u] ] E - .
" '
§ ui. . & 0 .
g I 5 » )
% » i = ‘ E “ .
g ga | ix g » —3 !
$ 5 | 2 § 3" !’
g LIRS (] E 25 3
' 'N 1”29050)“”000“0!00“0“0 - ‘mm)—m‘l;ummmsumm-nm"
" ™ " pal) Bl R 2a o ane 1 3% % X0 3% am 4 N M o WY ™ rn
Burner Capacity Burner Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RGB-85/LN NG:250-900 1:3 RGB-110 NG:350-1150 1:3
RGB-130/LN NG:350-1280 1:3 RGB-145 NG:400-1480 1:4
o BGH BAAN e BOB- 10N — RGE-110 e RO 143
w " ] w w 1
2o ” ¢ :: ::
g wi ow E by b
" . ; ~ '
g . . 2 : :
B“ i . é g™ f :
< Ed 32 s i:
3 < ® . . i . e =
M50 300 300 400 SO0 400 700 500 SO0 1000 1108 1200 1300 1400 ¥ F v---v—n-uu‘-\-v-v-
. Wamn m L m - L1 L) m L) Ll - N uUn uw
B N MR 6 WS S TEE MR e 0 11
Burner Capacity Bumer Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kw) Turn Down
RGB-205 NG: 490-2250 1:4 RGB-255/LN NG:580-2400 1:4
— NG 20 — RGR- 2L
S = "w " =3 sempt =
" “
g 12
e 2
100 n g 0o "
0 L] » -
; @ . ‘E @ 3‘
g 8& 2: 3 g” | 3
3inp i p B
" "0 500 T8 0 100 1308 1000 170 10 1160 nu. o : "o _‘°° "°° e “_" RA0h I me-m‘mo z_m 2000 o
P i e e S SR s s S ”“"" ).u |;a 1:4 0:.; 'n.u v;u 154t ;;u u;aa .:1.u-
Burner Capacity Burner Capacity
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Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down

RGB-305 NG: 600-3000 1:5 RGB-405/LN NG: 680-4100 1:6
RGB-385 NG: 650-3800 1:5 RGB-505/LN NG: 700-5100 1.7
= NGE-30% ——RGN-M3 e RGRAOSAN e RGA SO/N
3%0 B .
A € _ mi nf
- " Al - : 2 4
3 e " E :-:: :{
E " § wop Wi
: 10 " [ ::3 :3
z } |
E 3 . E " s 1
“ c ¢ - 0w e
g g- 2 . § 9"5 i ';
2 ] . i 2 o d ol
000 S0 P00 1200 1300 1000 100 2400 700 2000 1306 NS 04 e K0 T 1200 MO0 J000 2400 2000 300 000 4000 400 4800 2200 3000 Xw
T e R R e e S TR T8 IO 2 TR D900 00N 6008 00 MO0
Burner Capacity Burner Capacity
Burner Capacity (kW) Turn Down
= RG8-503 . . o .
M Working diagram for gas burner certified in
m n
.y ™t = accordance with EN 676.
Fiwt e
E wi w The firing rate diagram has been obtained
1wy ° q q 9 o
£ wl considering ambient temperature of 20°C and
E wi ' .
8 g1 i atmospheric pressure of 1013 mbar (Sea level
i EZ% Ba condition). For installation at higher altitudes, a
- L] L

B owe yeeo (e 2w 200 300 e s wes s mes wes e %= reduction in capacity of 1% per 100 m above sea

Mesih

© S o0 e NN 290 Jee 3500 400 %0 00 s levelshould be taken into account.
Burner Capacity




Technical data: RGB series

RGB burnersinclude Ventilation system with AC motor, Ignition transformer,and electrodes, electrical
panel with power contactors, fuses, relays, central controller, air pressure switches, soundproofing
material, Lamp signals for operational supervision, etc.

Burner Motor(kW/PH/V/HZ/rpm) Controller Actuator
RGB-20 0.3 /1/220 /50/2700 Shokouh -
RGB-38 0.45 /3 /380-400 /50 /2700 e -
RGB-55 0.75 /3 /380-400 /50 /2840 DT 2.5
RGB-80 1.1 /3 /380-400 /50 /2850 Sl il 25
RGB-85/LN 1.5 /3 /380-400 /50 /2840 Shokouh 25
RGB-110 1.5 /3 /380-400 /50 /2840 Siemens 3
RGB-130/LN 2.2 /3 /380-400 /50 /2840 Siemens 3
RGB-145 2.2 /3 /380-400 /50 /2840 Siemens 3
RGB-205 4 /3 /380-400 /50 /2840 Siemens 3
RGB-255/LN 5.5 /3 /380-400 /50 /2840 Siemens 3
RGB-305 7.5 /3 /380-400 /50 /2900 Siemens 3
RGB-385 7.5 /3 /380-400 /50 /2900 Siemens 3
RGB-405/LN 9.2 /3 /380-400 /50 /2900 Siemens 3
RGB-505/LN 11 /3 /380-400 /50 /2900 Siemens 3
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General dimension: RGB series

RGB-20
i
T =Rl -
: 1 L ® b
'] J
3
N\ 3
BurnerType Ly L, Ls H D, D, D3 N B.C.D
RGB-20 561 142 313 304 125 9 170 4 150
RGB-38, RGB-55

BurnerType Ly L, Ls H D; D, D; N B.C.D
RGB-38 851 235 538 427 178 13.5 240 4 210
RGB-55 851 235 565 427 178 13.5 240 4 210




T "_D.'
!
1
BurnerType Ly L, Ls H, H, D, D, N B.C.D
RGB-80 921 273.5 574 432 241 183 15 4 255

RGB-85/LN, RGB-130/LN

BurnerType Ly L, Ls H, H, D, D, N B.C.D
RGB-85/LN 1068 255 582 600 265 190 15 4 295
RGB-130/LN 1068 255 582 600 265 190 15 4 295

RGB-110, RGB-145

L 1 | :
B S s,
i [ )
1 n‘ O : e
' | { !' (_ i | AR LT |
' H IO e/ -
M\ $ | | 2 I
.b—l ! /w
| & o
S — g .l 1
BurnerType L, L, L H,; H, D, D, N B.C.D
RGB-110 1066 254 582 600 265 180 15 4 295
RGB-145 1097 285 582 600 265 189 15 4 295
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RGB-205

H ’.’)Ibi
1
BurnerType Ly L, Ls H, H, D, D, B.C.D
RGB-205 1220 380 666 600 302 223 18 345
RGB-255/LN
- B - W00
' )
1) 1
=
iA =
=]
] '—-‘ el
1
1
BurnerType Ly L, Ls H, H, D, D, B.C.D
RGB-255/LN 1213 374 666 600 302 222 18 345

RGB-305, RGB-385

BurnerType Ly L L; H, H, .C.
RGB-305 1689 519.5 927 741 413 325 20 490
RGB-385 1689 519.5 927 741 413 325 20 490
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RGB-405/LN, RGB-505/LN

ON«002

BurnerType L, L, L; H, H, D, D, B.C.D

RGB-405/LN 1720 552 925 797 413 324 20 490

RGB-505/LN 1720 552 925 797 413 324 20 490
RGB-605

TP

: g y 4
U
1 - [ 'l‘n o8O
Ly =

BurnerType Ly L, Ls H, H, D, D, N B.C.D
RGB-605 1671 502 1036 741 413 336 20 4 490




We are delighted to gratefully guarantee the best performance of our productions in
orderto meetour customerdemands.
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Burner selection: capacity and working diagram

Staging Dual-fuel Burner

Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
NG:160-580 1:3 NG:297-810 1:3
RLGB-55 LFO: 160-580 1:3 kel LFO: 297-810 1:3
e RIGB-55: e Nt Gt Uight ol . A et e
g " '
£ B
E (3] 3 E = 3
a
E @i ¢ f : :
THE il e
xi E2 2 "j
-= & 2 U oni 317
3 E LN A} oy AR el (o O T g it ] ’-. | ]
0 0 ’ ¥ ' - - - W =1
10 150 200 250 300 350 400 450 500 550 60 3 d ———l
Mok
“ '“ ’u 2“ m m m ‘“ “‘ "m wm m = ™ o an - " o o ™ ™ S
Burner Capacity Burner Capacity
Burner Capacity (KW) Turn Down Burner Capacity (kW) Turn Down
NG:350-1100 1:3 NG:320-1800 1:5
R LFO:350-1100 1:3 REGB175/tN LFO:320-1800 1:5
NG:400-1380 1:4 NG:450-2200 1:5
RLGB-145 LF0:400-1380 1:4 RLGB-205/IN | £5.450-2200 1:5
RLGB-110 — Matur sl Gas Ught ot
g e M i 22w ama el
160 e e ==ten
P "0 » - 140 “
% 0 L § e 1”2
& £ 150 [
- “w . &
£ .3, B s
29 | £ §f i3
g, i: [+ g"’ é‘
% i _g g1 32
3 N ! —— ]
e e e (1 ¢ 4 350 4o o6 500 1960 1300 1600 1000 1800 2060 2300 e
m 2 @ e m s own owm 8 0 4 08 0 %00 108 w0 w0 e
Burner Capacity Burner Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
NG: 600-3000 ES NG: 680-4100 1:6
RLGB-305/LN RLGB-405/LN
/ LFO: 600-3000 1:5 / LFO: 680-4100 1:6
NG: 350-3500 1:5 NG: 700-5100 A7/
el et Y LFO:650-3500 1:5 RLGB-505/LN | £, 700-5100 1.7
RLGB-JOS/IN:  —— Natural Gas Light ol
ALGB-385/IN e MUl Gy Ught ol RLGD-LO5AN e Matirdl Gan Light i
20 BGHSOSAN. e Mt Gan Laght ool
® Y '-i e e e
e =L T
g BN
= " a !
i 0 E un: "
»” |
§ . i ol
g: 5 g -1‘ i
i . - i ! ;
. P00 SO0 SO0 1200 THOO YOO V00 3400 ITHR 2000 1300 200 e . 8 — o G T v W O P S ~r

- — e S
B 306 00 P00 L300 1008 1060 e Je08 ITeS 008 130

Burner Capacity

W O 2NN MM MM AN AN We e
o

] e L L

Dermer Capacity
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Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down

RLGB-605/LN NG:1000-6100 1:6 RLGB-255/LN NG: 580-2400 1:4
LFO: 1000-6100 1:6 LFO:580-2400 1:4
RLGH-255: e Matural Gas Ught od
RLGB-605/IN Natwral Gas Uighe oil 1w, "
0, N 1% -: "
B E wi w
3 @ ":' 120 . 7
E . € wi ow
g E w ! o
o i £ BT
5  BR
Ygw s 8%1 1)
3 3 Ini <2
E €, o 3 Egl {
00 WOR tHIE 2060 7900 3000 IN00 4000 400 MI00 EAGD K300 S0 530 TE0 509 1100 1300 1530 1700 1900 100 1IN0 2500 HXw
O W0 IWe 10 20 0D 0 e We. NY SR Wee B 6% B0 e um e w0 we e
Burner Capacity Burmer Capacity

Working diagrams for light fueloil burnerare certified in accordance with EN 267.

The firing rate diagram has been obtained considering the ambient temperature of 20°C and
atmosphericpressure of 1013 mbar (Sealevel condition).
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Technical data: RLGB series

RLGB burners include: Ventilation system with AC motor, Ignition transformer and electrodes,
electrical panel with power contactors, fuses, relays, central controller, air pressure switches, Qil
delivery solenoid valves and pressure gauges plus pump and AC motor with return and feed pipes,
sound proofing material, Lamp signals for operational supervision etc.

Burner Motor(kW/PH/V/HZ/rpm) Controller Actuator (N.m)
RLGB-55 0.75/3/380-400/50/2850 Shokouh 2.5
RLGB-85 1.1 /3 /380-400 /50 /2840 Shokouh 2.5
RLGB-110 1.5 /3 /380-400 /50 /2840 Siemens 3
RLGB-145 2.2 /3 /380-400 /50 /2840 Siemens 3
RGB-175/LN 4 /3 /380-400 /50 /2840 Siemens 3
RLGB-205/LN 5.5 /3 /380-400 /50 /2840 Siemene 3
RLGB-255 5.5 /3 /380-400 /50 /2840 Siemens 3
RLGB-305/LN 7.5 /3 /380-400 /50 /2940 Siemens S
RLGB-385/LN 7.5 /3 /380-400 /50 /2940 Siemens 9
RLGB-405/LN 9.2 /3 /380-400 /50 /2940 Siemens 9
RLGB-505/LN 11 /3 /380-400 /50 /2940 Siemens 9
RLGB-605/LN 15 /3 /380-400 /50 /2920 Siemens ©
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General dimension: RLGB series

RLGB-55

BurnerType

RLGB-55

RLGB-85

BurnerType L, L, L; H,; H, D, D, N B.C.D

RLGB-85 902 253 760 461 250 182 15 4 255
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RLGB-110, RLGB-145

BurnerType Ly L L; H, H, D, D, N B.C.D
RLGB-110 1068 255 797 600 265 180 15 4 295
RLGB-145 1068 255 797 600 265 180 15 4 295

RLGB-175/LN, RLGB-205/LN

! |
[T
2 o0 ‘l'—
| =
1 —it
]
BurnerType Ly L, L; H, H, D; D, N B.C.D
RLGB-175/LN 1213 373 875 600 302 223 15 4 345
RLGB-205/LN 1213 373 875 600 302 223 15 4 345
RLGB-255
B ]
I
BurnerType Ly L, Ls H, H,
RLGB-255 1260 419 833 600 302
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RLGB-305/LN, RLGB-385/LN, RLGB-405/LN, RLGB-505/LN, RLGB-605/LN

po - 2050 R

e — T R

‘ B! . i —
o

; 3
P

BurnerType Ly L, L; H, H, D, D, N B.C.D
RLGB-305/LN 1681 514 1137 741 413 328 20 4 490
RLGB-385/LN 1681 514 1137 741 413 328 20 4 490
RLGB-405/LN 1682 514 1141 741 413 328 20 4 490
RLGB-505/LN 1682 514 1141 741 413 328 20 4 490
RLGB-605/LN 1680 512 1274 741 413 340 20 4 490




Gas train diagram

GT1
4 6 7
E GP
3 - 3 3 1 [
From |
Station 1 > 2 8 9
Gas Train Component
GT2
|GP|
3 = 3
From T
ey % ) Y | e é%} = = I Q I To Burner
Station 1 2 s 8 10
Gas Train Component
GT3
4 : 6 17 111
z GP) GP|
3 = 3 LOF
From { l
o {% - r— {i} = — — To Burner
Station 1 2 5 8 MTC.10 _] 10

Gas Train Component
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GT4

4 6 14
> . > |GP
From o é
Gas % — > E] 1 To Burner
Station 1 2
13
Gas Train Component
GT5
4 13 6 | 14
- - , o7
From < é} [
Gas. j'% — ) ﬂ_%&_ To Burner
Station 1 2
L MTC-10
Gas Train Component
GT6
4 /)6 ?
3 ?3 Gpl 7 [Gpj2a e
From
oS <R L N % d 181 ..
Station 1 2 5 B YT :;-_] 9
12
Gas Traln Component
1. Manual Valve 6. Pressure Gauge 11. Leak Test Pressure Switch
2. Gas Filter 7. Min gas pressure switch 12. Valve Proving System
3. Push bottom valve 8. Safety Solenoid Valve 13. Multi-Bloc Solenoid Valve
4. Pressure Gauge 9. Stage Solenoid Valve 14. Max. gas pressure Switch
5. Regulator 10. Stage Solenoid Valve (Two

Stage)
Note:

According to the BS-EN 676, valve proving system shall be used in burners with capacity above 1.2 MW.
Consequently, MADAS-MTC10 or DungsVDK200 valve proving system are highly recommended.

Layout of the valve train

On boilers with hinged doors, the valve train must be mounted on the opposite side to the boiler door
hinges.

Break points in the valve train

Break points in the valve train should be provided to enable the door of the heat generator to be swung
open. The mail gas line is best separated at the compensator.

Support of the valve train
The valve train should be properly supported in accordance with the site conditions. See the raadman

accessories list for various valve train support components.
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Gas train sizing

RGB series
Burner Gas model Gas train size Main Solenoid valve size APB. V" AP C.H*™* (mbar)
RGB-20 GT1 Rp 1 Rp 1 - 0
RGB-38 GT1 Rp1% Rp 1% - 5.6
GT2 Rp1% Rp 1%
RGE-55 GT4 Rp1% Rp1% i [
RGB-80 GI2 Rp 1 % Rp 1% ; 10.3
GT4 Rp1% Rp1%
RGB-85/LN GT2 Rp 1% Rp 17 - 11.7
GT4 Rp 1% Rp 1%
GT2 Rp 2 Rp1%
RGB-110 . 9
GT4 Rp 2 Rp 1%
RGB-130/LN GT3 Rp 2 Rp 2 ; 225
GT5 Rp 2 Rp 2
GT3 Rp 2 Rp 2
RGB-145 e Rp 2 Rp 2 - 8.6
RGB-205 GT3 Rp 2 Rp 2 2 14.5
RGB-255/LN GT3 DN 65 Rp 2 - 24.9
RGB-305""" GT6 DN 65 Rp 2 - 20.6
RGB-385""" GT6 DN 65 Rp 2 - 31.7
RGB-405/LN"** GT6 DN 65 Rp 2 o 47
RGB-505/LN"** GT6 DN 65 Rp 2 . 56
RGB-605""* GT6 DN 65 Rp 2 2 62.8
RLGB series
Burner Gas model Gas train size  Main Solenoid valve size AP B. V" AP C.H"" (mbar)
RLGB.5S GT2 Rp 1% Rp 1% _ 14
GT4 Rp 1% Rp1%
RLGB-85 GI2 Rp 1% Rp 1% - 6.2
GT4 Rp1% Rp1%
RLGB-110 1P Rp 2 Rp 1% - 10
GT4 Rp 2 Rp 1%
GT3 Rp 2 Rp 1%
RLGB-145 . 13
GT5 Rp 2 Rp1%
GT3 Rp 2 Rp 2
RLGB-175/LN oTs Rp 2 Rp 2 - 17
RLGB-205/LN GT3 Rp 2 Rp 2 . 215
RLGB-255""" GT6 DN 65 Rp 2 - 27.8
RLGB-305/LN"** GT6 DN 65 Rp 2 - 23
RLGB-385/LN"*" GT6 DN 65 Rp 2 - 27.3
RLGB-405/LN"*" GT6 DN 65 Rp 2 - 44
RLGB-505/LN"*" GT6 DN 65 Rp 2 - 47
RLGB-605/LN"** GT6 DN 65 Rp 2 - 68

“Butterfly Valve: In raadman-Staging version, since there is no link between air and gas inlets, no
butterfly valve is used. As a result, its relative pressure drop is considered to zero.

**Combustion Head

*ok sk

Due to the uncommon type of this gas train (GT6), the Mechanical Staging operation type is more
favorable for this firing rate of burners.
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Calculation of minimum inlet pressure and minimum output pressure of regulator

(~ 7 — :
[ I
From )
e —pl 3Ky o 1 8,
Apf A])R Apu-l '-\Vn'.'

Min ianIt pressure: APFilter(F)"' APRegulator(R)"' APSafety solenoid valve(sv1)+ APMain solenoid valve(sv2)+ APBa’cterfIy valve(B. V)"
AP(Iombustion Head(C.H)+ APCombustion chamber(C.C)

Min OUtpUt pressure Of rEgU|at0r= APSafety solenoid \mlve(svl)+ APMain solenoid valve(sv2)+ APBzrtterﬂy \mlve(B.V)+ APCombustion
Head(C.H) +APCombustion chamber(C.C)

Rt @
sl
Q)] .5*0 o258
o0 . i
o CrC
0, A
'ﬂ.‘:';.i
&
B
il
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Oil deliverysystem

Two stages dual-fuel burner

¥ o2
Vo 1
Pl’i " ks
a VD1
PA min PA max
F
ﬂ(.!] ]{ pe——t
“ | | ,t l
6 e Y
>
From O¥l Tank c
c— =5
inlet Pressure : 0.45 bar o
Inlet Viscosity : <5 Cs ¥
To Oil Tank
Three stages dual-fuel burner
o vD1
o 7
r; i voz A £s
F

From Oil Tank
.

inlet Pressure : 0.45 bar
Inlet Viscosity : <5 Cs

To Ol Tank

MV: Fan motor

MP: Pump motor
FS: Flame sensor
VD: Light oil safety valve

31

VD1: Light oil delivery valve Stage 1
VD2: Light oil delivery valve Stage 2
VD2: Light oil delivery valve Stage
TA: ignition transformer

C: Coupling

G: Gauge

F: Gas or oil flame

ASV: Air damper servomotor
PA: Air pressure switch
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R LG B- MIC = 255 /LN
l

Blank: NOx class: Il acc to EN-
676
LN: Low NOx with Class Ill acc to
EN-676
v
Reference of approximate Capacity x 10 kW
v
Operation:
Blank: Two Stage or One Stage
M: Natural Gas, LPG: Electronic Modular
Light Oil, Heavy Oil: Two/Three Stage Progressive
MC: Natural Gas, LPG: Mechanical Modular
Light Oil, Heavy Oil: Two/Three Stage Progressive
MS: Natural Gas, LPG: Mechanical staging
Light Oil, Heavy Qil: Two/Three Stage Progressive
M/M: Natural Gas, LPG: Electronic Modular
v Light Qil, Heavy Qil: Electronic Modular
n B: Burner
Type of Fuel:
G: G= Natural Gas
GP: G= Natural Gas, P=Propane
LG: L= Light oil, G= Natural Gas
LGP: L= Light oil, G= Natural Gas, P= Propane
LHG: L= Light oil, H= Heavy oil, G= Natural Gas
v LHGP: L= Light oil, H= Heavy oil, G= Natural Gas, P= Propane

Product Family Name: RAADMAN

Note: Due to the same firing rate, working diagram and gas train, the MC series and MS series are
brought into the same section, where the MC series represent MC series and MS series both.



Firing rate

RGB-MC Series

RGB-MC-85/LN I 250900 B ianial Gas
RGB-MC-110 P 350:1150
RGB-MC-130/LN N 350:1280
RGB-MC-145 P 4001480
RGB-MC-205 P a00+2250
RGB-MC-255/LN P ss0:2400
RGB-MC-305 P 6003000
RGB-MC-385 P 650+3800
RGB-MC-405 T 63044100
RGB-MC-505/LN e 7005100
RGB-MC-605 T 8506200
0 15I(XJ SOIW 45‘(1) 60’(”
Burner Capacity (kW)
RLGB-MC Series
RLGB-MC-110 B 350+1100 B
. © Light Oil
RLGB-MC-1d5 [ 40041380
RLGB-MC-175/LN I . 5200
RLGEB-MC-205/LN Y 45042200
RLGB-MC-255 P o0042400
RLGB-MC-305/LN 003000
RLGB-MC-385/LN — 650+3500
RLGB-MC-405/LN | ¢ 6.0): 4100
RLGB-MC-505/LN P 70045100
RLGB-MC-605/LN S 100046100
0 1000 2000 3000 2000 S000 OO
Burner Capacity (kW)
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Mechanical modular rggdman burners

RGB-MC series of burners cover a firing range from 1000 to 6000 kW, and they are manufactured with
high-quality electro/mechanical accessories with easy installation and commissioning. They are
mechanically resistant and are economically designed for city or industrial applications such as three
pass hot water boilers, steam boilers, hot air generators, etc.

Their operation is “two-stage” at the oil side and “modulating” at the gas side with the installation of
a PID logic regulator and respective probes. The customers should kindly note that the PID regulator is
not included in the burners routine process and should be ordered separately.

RGB-MC series burners guarantee high-efficiency levels in all the various applications, thus reducing
fuel consumption and running costs. Optimization of sound emissions is guaranteed by the special
design of the air suction circuitand the use of soundproofing material. The exclusive design ensures
reduced dimensions, simple use, and maintenance. A wide range of accessories guarantees elevated
working flexibility

Equippad With
RWF for modulating operation
(Optional)
90-Degree Rotation of the
Burner Body and Easy Aluminum Body
Access to Combustion Head for Welght Reduction

B eaniie hator Pressure Indicator

Leak test pressure switch

Gas Prossure Check

Use of High-Temp Resistant

Material in tha Frontal Parts
. Alr Damper Casing

Equipped With Sound Proafing
Material for Furthar Reduction in the Sound Level

Adjuster Screw
Internal Flame Cover Min, Alr Prossure Switch
Can Bo Adjusted for Input Pressure Monitoing

In Longitudinal Direction

C

"

Loft View Front View Right View



CFD expertsin R&D department

The industry relies on heat from the burners in
all combustion systems. Optimizing burner
performance is critical to comply with stringent
emissions requirements and to improve
industrial productivity. Engineers involved in
designing and building advanced combustion
equipment for the hydrocarbon process
industries routinely use Advanced CFD to
advance new burner technology. The science
and technology of CFD have matured to the
point where performance predictions are made
with a degree of confidence from models
covering a wide range of complex furnace,
burner, and reactor geometries.

Temperature
1184
. 1068
952
837
721
‘1 605
| 490
374

258
§ -
27

(C]

While tremendous advances have been made in understanding the fundamentals of combustion, the
remaining challenges are complex. To make improvements, it is critical to understand the dynamics of
the fuel fluid flow and the flame and its characteristics. Computational Fluid Dynamics offers a
numerical modeling methodology that helps in this regard. Commercial CFD codes utilize a standard
approach to simulate chemical kinetics, which approximates the consumption and production of
chemical species. This causes the engineer to use simplifying assumptions about the chemistry
considered in the simulation. CFD can help engineers to optimize flow through orifices, blades, and
swirlers to achieve a homogenous mixture of air and gas.

Oh.Mole Fraction

H 1.1e-03

- 8.2e-04
5.8e-04

- 3.4e-04

1.0e-04



Specification

Fuels

e Natural gas

e Light oil (viscosity < 6 sCt)

e Other types of fuels (such as
heavy oil, LPG, etc.) requires
written confirmation from burner
department of packman
corporation (raadman brand).

Applications

raadman gas and dual fuel
burners are suitable for the
following utilization.

e |nstallation on heat exchanger
e Hot waterboiler

e Steam boiler and high-
pressure hot water boiler

e Hot air generator

e Compatible with all types of
combustion chambers according
to EN303 standard.

Control

The following methods of
regulation are available for RGB-
MC and RLGB-MC Series burners:
Oil: Two-stage operation

Gas: Two-stage progressive or
modulating operation, with a
specific kit (PID regulator and
related temperature or pressure
Sensors.

Technical & Functional Features

e Llightweight and optimized
geometry.

e High-quality heat-
resistant steel material for

all parts of burnerhead as well
as flame covering accessories.

e Air damper for air flow setting
and butterfly valve for
regulating gas output
controlled by a servomotor
with variable cam

e Mono-bloc design and fully

enclosed aluminum air
housing.
e Simple Installation,
adjustment, and maintenance.
e FEasy access to internal
components.

e Engineered to maximize
efficiency and fuel cost savings.

e Suitable for firetube, firebox,
and watertube boilers

e Equipped with high-quality and
reliable electronicdevices.

e Up to 10-20 % flame shape
control

e High-quality staging controllers
from well-known producers.

Standard compliance

e Designed in accordance with
ISIRI-7595 and ISIRI-7594 Iran
national standards (equalto the
BS-EN676, BS-EN267 European
standards)

Permissible ambient conditions:
e Ambienttemperature

e -10to+40°C (14 to 104F)

e -15to+40°C(5to 104F)

Air humidity: max. 80 % relative
humidity, no condensation.

The combustion air must be free of
aggressive substances (halogens,
chlorides, etc.) and impurities
(dust, debris, vapors, etc.)
Emission:

The emissions have been
measured in various models at the
maximum output, according to
DIN-EN 676 and DIN-EN 297
standards.

The values of CO and NOx during
burneroperation are lowerthan 30
and 120 mg/kWh at 20 % excess of
air for normal versions and, lower
than 20 and 80 mg/kWh for Low
NOx versions (LN series).
consequently, the burner's NOx
class of Il and Ill is reported and
being approved for normal version
and LN Versions respectively.

Special notes:

LN versions have a higher rate of
mixing during their operation. This
results in a furtherdecrease in the
flame length and an increase in the
flame diameter.



Burner management system overview

Mechanical Modualar management system

Temp./press.

sensor
S .
| L
' |

| | — Oil valves
.

_ S — it e, Double gas valve
w = e ~ .
|28 RWFSO0. - >
( a
= ROOS B)
s |8 - - (= | # | Oil pressure switch
= |3 ﬁ
g3 ,
< | E

)

S

Gas pressure switch

&

| ‘ Air Pressure switch
74
(=

LFL1.XXX

To obtain modulating operation, the RGB-MC series of burners requires a regulator with three-point outlet
controls. The following lists the accessories are required for the mechanical modulating operation.

e RWEF50
e Temperature sensor
e Actuator modulating operation



Mechanical staging management system

LKS 160... LKS 210... LKS 310...
, - P USSR
. . — Oil valves
i - i
termostat termostat
Stage 1 Stage 2 B
= Double gas valve

23
L f.'.«.

[ | ; Oll pressure switch

A

{

Gas pressure switch

Actuator (Air/Gas)
For staging operation

“| Air Pressure switch

TMG 740.X

To obtain staging operation, the RGB-MS series of burners requires two termostat and actuator with 2-stage.



TOFEAT @ LHD B0 SR 1T0

Flame dimension

v | Min = d max
4.5 45

‘ /_— 4
T 35 e 35 E
—~— | =
e 3 '/ 3 3
B 55 — 25 £
=t x — s
& / =
P 2 2 T
v @
E 15 < 15 €
2 . - S m
“ 1
0.5 e 0.5
0 0
0 1000 2000 3000 4000 5000 6000 7000
Capacity (kW)

The flame dimensions which play an
effective role in the burner efficiency and
influence their compatibility to the boiler D
combustion chamber geometry, are f
presentedinthe above diagram.

SUGGESTED COMBUSTION CHAMBER Ii
DIMENSIONS: :
The raadman burners can be appropriately

selected forall boilers which are designed

according to the BS-2790, BS-855, EN-303, BS-EN 12953-3. It is recommended that a flame fill 90% of
combustion chambers at its maximum output.




RGB-MC series raadman burner:

Adjustable internal

Use of high-temp
flame cover

resistant material in frontal part
for improving

combustion quality

The capabllity of measuring the
pressure in the combustion head

Max air pressure switch
for boiler chamber
pressure monitoring
The specific design
of combustion-head central control panel
for NOx reduction
80-Degree rotation
of the burner body
and casy access
to combustion head

Mechanical Cam Equipped with RWF50
for modulating operation

Damper casing equipped
with soundproofing material

Integrated Aluminum body
for further reduction in the sound level
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Burner selection: capacity and working diagram

Gas Burner
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RGB-MC-85/LN NG:250-900 1:3 RGB-MC-110 NG:350-1150 1:3
RGB-MC-130/LN NG:350-1280 1:3 RGB-MC-145 NG:400-1480 1:4
e RG-MIC- BN el MC- 1 38/LN e RGEMC110 e RGB-MC- 145
Wi w waf § s
¢ 12 gu St
% " "” § - »
& w L ] 2 - 2
z o~ n :
f ks £ 5
5 g" E‘ a . ‘
2 ! § 1508
El B % " 1
100 300 300 400 600 $03 TOZ 800 $00 1000 1100 1200 1380 1400 "% @ . .
[ 00 300 M0 SO0 MO TRE SO0 900 1000 YIO0 1300 1O 406 Y3 teoe Nw
BS 183 288 305 488 SAS 43S TAS A2 905 1088 1138 it
[ c 2 " m e an " o ™ e LA L B L L B L,
Burner Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RGB-MC-205 NG:490-2250 1:4 RGB-MC-255/LN NG:580-2400 1:4
R MC206 ——— RGE-MC-JSSAN
" 1" 5
) 140 + "
10 % {
§ 2 ﬂ; § 12 : 12
g 100 10 4 § wo i 10
! »
r & (B g %3 .
v } §
£ ® 8+ é ot ¢
8 gei 1+ gget ]!
R SFER $i0i 32
% f ° o4l . 3 i ™ 2aT)
300 500 YOO 900 100 1300 1500 1700 1900 23100 2300 450 SO0 B30 1000 1200 1400 1400 1BO0 2000 2200 2400 2600 Kw
280 457 650 8SC 1060 1260 W0 1668 AR m.'“ 44 4 T4 ‘;l 144 1344 15 VTR 18 MM oo
Burner Capacity Burner Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RGB-MC-305 NG: 600-3000 1:5 RGB-MC-405/LN NG: 680-4100 1:6
RGB-MC-385 NG: 650-3800 1:5 RGB-MC-505/LN NG: 700-5100 1.7
— G- MCLOSAN RO MC-SOS/LN
— RGSASC-3T5  —— RGB-MC-38S
» » P B
1" " ~ m n
160 " 3 :: :
1. “ Z we "
é AL a2 ‘ L) -
1 )
i =
L]
g ) 3 . 5 : i .
2 Sul § ¢ 3 el i
k- En 32 i npd :
3 bl ¢ b——=o . y o] 400 500 1200 1A00 2000 400 2900 2200 MO0 4000 4400 4800 2200 Se00 Kw
e 200 600 00 1200 1500 1800 2900 3400 ITO0 000 3308 00 305 Ke Mesth
0 400 000 1200 1000 3000 00 2000 2200 3000 4000 D0 a0

™
1200 1500 1800 2100 2608 2700 3000 3300
Burner Capacity

Burner Capacity




Burner Capacity (kW) Turn Down
RGB-MC-605 NG: 850-6200 1:7 About working diagram

2 e Working diagram for gas burner certified in
- accordance with EN 676.

wl v The firing rate diagram has been obtained
e considering ambient temperature of 20°C and

81 atmospheric pressure of 1013 mbar (Sea level
Er: = ‘ condition). For installation at higher altitudes, a
T reduction in capacity of 1% per 100 m above sea

S M

L T8 R o e Sl el i levelshould be taken into account.
Bumer Capacity

Boller Chambers Pressure




Technical data: RGB-MC series (Gas burner)

RGB-MC Series burner include Ventilation system with AC motor, Ignition transformer, and electrodes, electrical panel with
power contactors, fuses, relays, central controller, air pressure switches, soundproofing material, Lamp signals for
operational supervision, etc.

e N.G operation: Il or Il Stages or Mechanical Modular

Power system Power managementsystem
Burner Motor(kW/PH/V/HZ/rpm) Controller A(c:::;tl;)r
RGB-MC-85/LN 1.5 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RGB-MC-110 1.5 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RGB-MC-130/LN 2.2 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RGB-MC-145 2.2 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RGB-MC-205 4 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RGB-MC-255/LN 5.5 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RGB-MC-305 7.5 /3 /380-400 /50 /2900 Siemens/Honeywell 3/10
T RGB-MC-385 7.5 /3 /380-400 /50 /2900 Siemens/Honeywell 10/15
| RGB-MC-405/LN 9.2 /3 /380-400 /50 /2900 Siemens/Honeywell 10/15
‘ RGB-MC-505/LN 11 /3 /380-400 /50 /2900 Siemens/Honeywell 10/15
1 RGB-MC-605 15 /3 /380-400 /50 /2900 Siemens/Honeywell 10/15




General Dimension of RGB-MC series

RGB-MC-85/LN, RGB-MC-130/LN
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BurnerType Ly L, L3 H; H, D, D, N B.C.D.1 B.C.D.2
RGB-MC-85/LN 1068 255 641 598 265 193 15 4 270 320
RGB-MC-130/LN 1072 260 586 598 265 193 15 4 270 320

RGB-MC-110, RGB-MC-145
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BurnerType Ly L, L; H, H, D, D, N B.C.D.1 B.C.D.2
RGB-MC-110 1066 254 643 598 265 184 15 4 270 320

RGB-MC-145 1097 285 643 598 265 194 15 4 270 320




RGB-MC-205
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BurnerType Ly
RGB-MC-205 1229 388 666 600 302 223 18 4 323 367
RGB-MC-255/LN
- 1 - P3.C02 eacol NQID2
L 2 -
' ]
H2 901 = "
' =
=
' = H1
BurnerType Ly L, L; H, H, D, D,
RGB-MC-255/LN 1214 374 762 598 300 226 18 4 323 368

RGB-MC-305, RGB-MC-385
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BurnerType Ly L, Ls H, H,
RGB-MC-305 1689 519.5 927 741 413
RGB-MC-385 1689 519.5 927 741 413




RGB-MC-405/LN, RGB-MC-505/LN

L2

Nx @D2

H2 @ D1 =
1

< (]
BurnerType B.C.D
RGB-MC-405/LN 4 490
RGB-MC-505/LN 490

RGB-MC-605
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We are delighted to gratefully guarantee the best performance of our productionsin
orderto meetour customerdemands.




RLGB-MC series rggdman burner:

Pressure  Rodef valve Safety solencid
indicator I gas valve

l Main solenoid

High pressure regulator The specific design
Manual valve Soundiony with Shiutoff valve of combustion-head Oil dedvery system

Left view Front view Right view




Burner selection: capacity and working diagram

Dual-fuel Burner

Burner Capacity (KW) Turn down Burner Capacity (kW) Turn down
NG:350-1100 1:3 NG:320-1800 1:5
RLGB-MC-110 LFO:350-1100 1:3 RLGB-MC-175/LN | £5:350-1800 1:5
NG:400-1380 1:4 NG:450-2200 1:5
RLGB-MC-145 RLGB-MC-205/LN
LFO:400-1380 1:4 / LFO:450-2200 1:5
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Working diagrams for light fuel oil burnerare certified in accordance with EN 267.

The firing rate diagram has been obtained considering the ambient temperature of 20°C and atmospheric
pressure of 1013 mbar (Sealevelcondition).



Technical data: RLGB-MC series (Dual-fuel burner)

e N.G operation: Staging or Mechanical Modular
e LFO operation: Il or Il Stages

Power system Power managementsystem
Burner Motor(kW/PH/V/HZ/rpm) Controller Actuator (N.M)
RLGB-MC-110 1.5 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RLGB-MC-145 2.2 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RLGB-MC-175/LN 4 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RLGB-MC-205/LN 5.5 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RLGB-MC-255 5.5 /3 /380-400 /50 /2840 Siemens/Honeywell 3/10
RLGB-MC-305/LN 7.5 /3 /380-400 /50 /2940 Siemens/Honeywell 3/10
RLGB-MC-385/LN 7.5 /3 /380-400 /50 /2940 Siemens/Honeywell 10/15
RLGB-MC-405/LN 11 /3 /380-400 /50 /2940 Siemens/Honeywell 10/15
RLGB-MC-505/LN 11 /3 /380-400 /50 /2940 Siemens/Honeywell 10/15
RLGB-MC-605/LN 15 /3 /380-400 /50 /2920 Siemens/Honeywell 10/15
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General dimension of RLGB-MC series

RLGB-MC-110, RLGB-MC-14

A 28002 faco

BurnerType L, L, L; H,; H, D, D, N B.C. D1 B.C. D2
RLGB-MC-110 1068 250 830 598 265 184 15 4 270 320
RLGB-MC-145 1068 255 830 598 265 194 15 4 270 320

RLGB-MC-175/LN, RLGB-MC-205/LN

.‘Tcr {
| o
L L3
BurnerType Ly L, Ls H, H, D, D, N B.C. D1 B.C. D2
RLGB-MC-175/LN 1213 373 875 598 300 226 18 4 323 367

RLGB-MC-205/LN 1213 373 875 598 300 226 18 4 323 367




Gas train diagram:

GT1(Pressure input<500 mbar, separated items)

4 7
£ \GP|
3 - 3
From | |
N w DC | )<1‘ ue {Q KQ}
Gas. = > 1
Station 1 2 5 8 9

Gas Train Component

GT2 (Pressure input<500 mbar, multi bloc gas train)

& o
From ‘ :
Gas‘ 1] GJ [E]
Station 1 5
10
|
Gas Train Component

GT3 (Pressure input<500 mbar, separated items,with valve proving system)

4 i 6 L] 7 [l [ Ja3
£ |GP| GP) (G|
3 z 3 - ,
From l |
X Il 3 J
Station 1 2 5 8 L vps | 9
12

Gas Traln Component

14
I !Ii}— To Burner
-

GT4 (Pressure input<500 mbar, multi bloc gas train, with valve proving system)

4 7 10 13
GP] (G}
3N e : (B 3 14
From I . I
S % A, - it _[[Q} o %»r — To Burner
Station 1 2
L ves H .
Gas Train Component ~ u
1: Ball valve 6: Pressure Gauge 11: Leak Test gas pressure switch
2: Gasfilter 7: Min gas pressure switch 12: Valve proving system
3: Ball valve 8: Safety gasvalve 13: Max gas pressure switch
4: Pressure Gauge 9: Main gas valve 14: Butterfly valve
5: Pressure regulator (Low 10: Multi-Block Solenoid Valve

pressure)



Gas Valve Train Sizing
RGB-MC-Series...

Burner Gas model Gas train size AP B.V (mbar) AP C.H™* (mbar)
RGB-MC-85/LN GT1/GT2 Rp 1% 2 11.7
RGB-MC-110 GT1/GT2 Rpl7% 2 9
RGB-MC-130/LN" GT3/GT4 Rpl% 2 22.5
RGB-MC-145" GT3/GT4 Rp 2 2 8.6
RGB-MC-205 GT3/GT4 Rp 2 3 14.5
RGB-MC-255/LN GT3/GT4 Rp 2 3 249
RGB-MC-305 GT3/GT4 DN 65 4 20.6
RGB-MC-385 GT3/GT4 DN 65 4 31.7
RGB-MC-405/LN GT3/GT4 DN 65 4 47
RGB-MC-505/LN GT3/GT4 DN 65 4 56
RGB-MC-605 GT3/GT4 DN 65 4 62.8

RLGB-MC-Series

Burner Gas model Gas train size AP B.V (mbar) AP C.H™* (mbar)
RLGB-MC-110 GT1/GT2 Rp 2 2 10
RLGB-MC-145" GT3/GT4 Rp 2 2 13
RLGB-MC-175/LN* GT3/GT4 Rp 2 3 17
RLGB-MC-205/LN GT3/GT4 Rp 2 3 215
RLGB-MC-255 GT3/GT4 Rp 2 4 27.8
RLGB-MC-305/LN GT3/GT4 DN 65 4 23
RLGB-MC-385/LN GT3/GT4 DN 65 4 27.3
RLGB-MC-405/LN GT3/GT4 DN 65 4 44
RLGB-MC-505/LN GT3/GT4 DN 65 4 47
RLGB-MC-605/LN GT3/GT4 DN 65 4 68

*Max gas pressure switch is optional

" Combustion Head

Note:
According to the BS-EN 676, valve proving system shall be used in burners with capacity above 1.2 MW. Consequently,
MADAS-MTC10 or DungsVDK200 valve proving system are highly recommended.

Layout of the valve train
On boilers with hinged doors, the valve train must be mounted on the opposite side to the boiler door hinges.

Break points in the valve train
Break points in the valve train should be provided to enable the door of the heat generator to be swung open. The
mail gas line is best separated at the compensator.

Support of the valve train
The valve train should be properly supported in accordance with the site conditions. See the raadman accessories list
for various valve train support components.



Calculation of Minimum Inlet Pressure and Minimum output pressure of regulator

I"L“'A _— &; -
Apy A -
A Pcc _—
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Station Ap; Apg Apeuy Apsye

Min Input Pressure=AP¥iiter(F)+ APRegulator(R)+ APsafety solenoid valve(sv1)* APmain solenoid valve(sv2)* APbatterfly valve(s.v)+
APcombustion Head(H)* APcombustion chamber(C.C)

Min output pressure of regulator= APSafety solenoid valve(svl)t APmain solenoid valve(sv2)+ APbatterfIy valve(B.V)+ APcombustion

Head(H)* APcombustion chamber(C.C)




Oil delivery system
Type OL-lll: (Two Stages d

From Oil Tank
B

Inlet Pressure : 0.45 bar
Inlet Viscosity : <5 Cs

To Oil Tank

Type OL-lll: (Three Stages

From Ol Tank
R e

Inlet Pressure : 0.45 bar
Inlet Viscosity : <5 Cs

To Ol Tank
3 Erdot dhoeibellj
MV: Fan motor
MP: Pump motor
FS: Flame sensor
VD: Light oil safety valve

ual-fuel burner)

~N S

dual-fuel burner)

¥ vo2
4
TA FS

.a VD1

PA min PA max

',_? VD1

{1—1 VD2 TA FS

",_;r} VD3

VD1: Light oil delivery valve Stage 1
VD2: Light oil delivery valve Stage 2
VD2: Light oil delivery valve Stage
TA: ignition transformer

C: Coupling

G: Gauge

F: Gasor oil flame

ASV: Air damperservomotor
PA: Air pressure switch
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Emission
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R LG B=M-255/%* / F@ R

Option: FGR*

Blank: NOx class: Il acc to EN-676
LN: Low NOx with Class Ill acc to EN-676

v

Reference of approximate Capacity x 10 kW

v

Operation:
Blank: Two Stage or One Stage
M: Natural Gas, LPG: Modular

Light Qil, Heavy Oil: Two/Three Stage Progressive

Natural Gas, LPG: Modular

4 Light Oil, Heavy Oil: Modular
v
B: Burner
v
Type of Fuel
G: G=Natural gas
GP: G=Natural gas, P=Propane
LG: L=Light oil, G=Natural gas
LGP: L=Light oil, G=Natural gas, P=Propane
LHG: L=Light oil, H=Heavy oil, G=Natural gas
LHGP: L=Light oil, H=Heavy oil, G=Natural gas, P=Propane
v

Product Family Name: RAADMAN

*FGR=Flue Gas Recirculation




Firing Ranges:
Gas burners (RGB-M Series):

» Natural Gas
RGB-M-55 I 160:580

RGB-M-80 B 2974810
RGB-M-85/LN B 2504900
RGB-M-110 B 35041150
RGB-M-130/LN | W 350+1280
RGB-M-145 B 40041480
RGB-M-205 P 490+2250

RGB-M-255/LN P 580:2400

RGB-M-305 I 6003000

RGB-M-385 P 650+3800

RGB-M-405 I 630+4100

RGB-M-505/LN P 700#5100

RGB-M-605 P 85046200

RGB-M-705 P 100047000

RGB-M-805 e  1000+8000

RGB-M-950 P 1000+9000

RGB-M-1050 S 1000:10500

RGB-M-1250 P 1200+12000

RGB-M-1550 e 1900415000

RGB-M-1750 P 2200417000
O 1500 3000 4500 6000 7500 9000 10500 12000 13500 15000 16500 18000 19500

Burner Capacity (kW)
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Dual Fuel burners (RLGB-M Series):

» Natural Gas

RLGB-M-55 BN 160:580 Light Oil
RLGB-M-85 — 2974810
RLGB-M-110 P 35041100
RLGB-M-145 S a00:1380
RLGB-M-175/LN P 32041800
RLGB-M-205/LN ———————  a50:2200
RLGB-M-255 P 58042400
RLGB-M-305/LN P 60043000
RLGB-M-385/IN P es003500
RLGB-M-405/LN _E 680+4100
RLGB-M-505/LN _—eeeeeee——————————— 70045100
0 1000 2000 3000 4000 5000 6000 7000
Burner Capacity (kW)

Dual Fuel burners (RLGB-M/M Series)

RLGB-M/M-385/LN
RLGB-M/M-405/LN
RLGB-M/M-505/LN

RLGB-M/M-605/LN

RLGB-M/M-705
RLGB-M/M-805
RLGB-M/M-950
RLGB-M/M-1050
RLGB-M/M-1250
RLGB-M/M-1550

RLGB-M/M-1750

I 03500

2850+650

I ©50:4100

3420+680

P 70035100
4400+700

I 1000:6100
. 5100+1000

I 10007000

5600+1400

O 1000+8000
6400+1600

e 100049000

7200+1800

I 1000:10500
. | 84002100

T 120012000
\ 9600+2400

= Natural Gas
Light Oil

1900+15000
12000+3000

2200+17000
17000+3400

0 1500 3000 4500 6000 7500 9000 10500 12000 13500 15000
Burner Capacity (kW)

16500 18000 19500



Classification of RAADMAN Modular Burners

Dual Fuel burners (RLGB-M Series)




Technical and Functional Features

Highly efficient gas/oil burners for domestic and industrial application

Compatible with all types of combustion chambers according to EN303 standard

Designed for maximize efficiency and fuel cost savings

Based on Iran national standard ISIRI-7595 and ISIRI 7594 (BS-EN676 and BS-EN267) for gas
and oil fuel, respectively.

Compact design with enclosed aluminum air housing

High-quality with low-emissions combustion

Sound proofing materials incorporated in the air suction circuit

Full electronic modular operation with air/gas ratio control

Ability of running with Variable Speed Drive (VSD) for reduction in noise level and increase
the life expectancy of fan wheel motor.

Ability of working with either of pressure based or Air/steam atomizers in dual fuel version.
Ability of running with FGR technology for further reduction in NOx level (option)

Light weight and optimized geometry

Simple Installation, adjustment and maintenance
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Electronic modular operation

Fossil fuel burners are often used as the principal medium for delivering energy to industrial furnaces
and Boilers. Increasing focus on reducing energy costs has led manufacturers to concentrate on new
burner design techniques and important advances in efficiency gains have been made over the years.
As one of the most effective strategies are burner management and control systems.

Fully modulating burners are designed to safely operate throughout its firing range from high fire to
low fire. The most common turndown ratings in commercial boilers range from 1-3 up to 1-10.
Turndown is how far the burner firing rate can be lowered and still effectively fire. High turndown is
used to reduce the burner cycling and maintain a consistent temperature or pressure in the boiler.
This is crucial if the boiler is used in an industrial process that requires a consistent temperature or
pressure.

Each RAADMAN burners with identification of -M- or —-M/M- are equipped with an electronic
microprocessor management panel, which controls the air damper servomotor as well as the fuel
servomotors. Using electronic modulation, hysteresis is prevented by the precise control of the
separated in independent servomotors and the software linked by can-BUS.

The high precision regulation is due to the absence of mechanical clearance normally found in
mechanical regulation cams on traditional modulating burners. The LAMTEC Burner Tronic BT300 or
Etamatic OEM as well as Siemens LMV2/3, LM51/52 as the most popular brands, are frequently used
in RAADMAN Modular burners. There burner Control Systems combines the benefits of an electronic
fuel/air ratio controller with an electronic burner control unit. Up to five motorized actuators can be
assigned to modulate air and fuel drives with the option of an additional module to add variable
speed drive control for the combustion air fan.

10



Additional modules are available for field bus interfacing, load control and dual fuel operation.

These modular systems include many standard burner functions as standard; these include:
integrated valve proving, ambient temperature compensation, flame monitoring and operating
hours and system start-up counters. Oxygen trim, CO control, load control and dual fuel functionality
are all available options that are used to further enhance system benefits, flexibility and efficiency.
These controllers particularly suited for use on mono-bloc burners.

The fuel/air ratio curves and operating parameters are set and adjusted using either the UI300 HMI
or AZL50 for LAMTEC and Siemens respectively or using their LSB Remote Software’s. The fuel/air
ratio can be optimized to compensate for combustion variables by implementing oxygen trim or CO
control to ensure the burner operates to its maximum possible efficiency.

The burner and fuel/air ratio controller can be adjusted for a wide range of combustion tasks by
setting parameters. In the case of BT300, Etamatic OEM or LMV2/3/5, oil and gas can be set to start
with and without a pilot burner. The integrated valve proving system can be run before ignition or
after the shutdown of the burner. In the case of operation with gas, starting without pre-purge is
possible in accordance with BS-EN676 and BS-EN 267.

Key features and benefits include:

e Integrated linkage-less control, burner flame safeguard and modulation PID control

e Single or dual fuel (or multi fuel) application

e Controls up to 5 independent actuators for optimal efficiency in low NOx burner application.

e Integrated PID temperature/ pressure controller with auto tune for extremely accurate
process control

e Variable Speed Drive control with actual RPM speed sensor provides reliable, efficient and
safe control of the combustion air blower

e Optional 0-CO trim

e Integrated gas valve proving system that checks for leak on every burner cycle for increased
safety.

e Upto 10 programmable points per fuel-air ratio curve for greater flexibility and tighter control

e 999 highly repeatable actuator position for precise control

e Digital positioning feedback from actuators ensure unmatched repeatability

¢ Independent ignition position

e Ability of being connected to building management system using different type of protocols

e World-wide approvals and technical supports

11



Burner Management System overview
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A look to the future:

With Low-NOx burners

NOx gases play an important role
in the formation of smog,
producing the brown haze often
observed over cities, particularly
during the summer. When
exposed to the UV rays in sunlight,
NOx molecules break apart and
form ozone (03). The problem is
made worse by the presence in
the atmosphere of volatile organic
compounds (VOC), which also
interact with NOx to form
dangerous molecules. Ozone at
the ground level is a serious
pollutant, unlike the protective
ozone layer much higher up in the
stratosphere.

Nitrogen oxides form when oxygen and nitrogen
from the air interact during a high-temperature
combustion event. Heating industry and industrial
burners, in particular, produce large amounts of
nitrogen oxides.

The idea of Low NOx burners is control fuel and air
mixing at each burner in order to create larger and
more branched flames. Peak flame temperature is
thereby reduced, and results in less NOx formation.
The improved flame structure also reduces the
amount of oxygen available in the hottest part of the
flame thus improving burner efficiency.
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FGR Technology

Flue gas recirculation (FGR) can be a highly effective
technique for lowering NOx emissions from burners, and
it’s relatively inexpensive to apply. Most of the early FGR
work was done on boilers, and investigators found that
recirculating up to 25% of the flue gases through the
burner could lower NOx emissions to as little as 25% of
their normal levels.

With FGR technology, consisting of a temperature sensor
and flue gas damper with an actuator connected to a
flange, a portion of the exhaust (flue) gas circulates back
into the combustion zone to decrease the flame
temperature and reduce the flame nitrogen-oxide (NOx).

ke Iy vl

05

Figurs B B dwithen o HO, wiih e gas
parlrsulabiant | Laurse Talley's |nskarmnal
vl Cornrrerues! Sur drnbellebie frmiaor -
iGus fervice Technalagy Kohume I

a ] o] ]

s R gay reCe Tl Eion

When FGR is used, because of reduction in radiation heat transfer, boiler efficiency may decrease typically in
the range of 0.25 percent to 1 percent, depending on the amount of FGR added. Plant experience shows that
the combination of low NOx burners with re-burning using FGR system reduces the NOx level to approximately

lower than 40 mg/kWh.

A \
f I
]
FGR temperature sensor
T | —
| > — Insulator
'..\ |
I\ ' ih B
- — FGR buttertly vatve
_] | | |_ i
ETAMATICIOEM ETAMATIC/CMS BT300 LMV LMV, LMVS1/. LMVE2

14



1

T
] MRS

»

—— s

-

. i ‘ ¥
¥ sy

v t" "? f.u
%

f

2 .

Al ¥ s o

. -
<~

r [
-

.

.
A_..u
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productions in order to meet our customer demands.




CFD experts in R&D department

Industry relies on heat from the burners in all
combustion systems. Optimizing burner
performance is critical to complying with
stringent emissions requirements and to
improve industrial productivity. Engineers
involved in designing and building advanced
combustion equipment for the hydrocarbon
process industries routinely use Advanced CFD
to advance new burner technology. The
science and technology of CFD has matured to
the point where performance predictions are
made with a degree of confidence from models
covering a wide range of complex furnace,
burner, and reactor geometries. While
tremendous advances have been made in
understanding the fundamentals of
combustion, the remaining challenges are
complex.

To make improvements, it is critical to understand the dynamics of the fuel fluid flow and the flame
and its characteristics. Computational Fluid Dynamics offers a numerical modeling methodology that
helps in this regard. Commercial CFD codes utilize a standard approach to simulate chemical kinetics,
which approximate the consumption and production of chemical species. This causes the engineer
to use simplifying assumptions about the chemistry considered in the simulation. CFD can help
engineers to optimize flow through orifices, blades and swirlers to achieve a homogenous mixture
of air and gas.

16



Ventilation system:
The Fan blade design is the result of extensive research and
analysis resulting in high-performing and efficient centrifugal
fans. Our R&D team will make sure our fans will comply with
all safety certifications at the design stage, to make sure the
fans are stable, reliable, and safe.

Thanks to improved CFD simulations and FEM analysis, blade
design is optimized from both a structural and aerodynamic
point of view simultaneously, also helping to
provide customized solutions for market requirements. Our
team surveys cover complex step-by-step analysis of a
centrifugal fan from its design to an advanced CFD & FEA
simulation, including FSI and modal analysis.






Gas burners (RGB-M Series):

RGB-M Series or RAADMAN Modular gas burners, covering a firing range
from 160 to 17000 kW, are designed for a wide range of domestic and
industrial applications. All RAADMAN modular burners are equipped
with LAMTEC or SIEMENS electronic control system with capability of full
air/gas ratio control throughout entire burner operating range. These
burners have been tested and evaluated based on Iran national standard
ISIRI-7595 (BS-EN 676). According to performed experiments, the values
of CO even in low excess air operation is lower than 30 mg/kWh (In some
cases, values close to zero have also been reported). The precise design
of combustion head results a full gas-air mixture that guarantees high
efficiency levels in all various applications. Burner superior design
accompanied by high quality electronic devices have also resulted a
further improvement in boiler’s performance in order to decrease the
fuel cost and emissions.

90-Degree Rotation of the Flame Cover

Burner Body and Easy
Access to Combustion Head

Gas Pressure Check

Min. Air Pressure Switch
for Input Pressure
Monitoring

Air Damper Casing

Aluminum Body User Interface for Easy
for Weight Reduction Adjusting & Error Monitoring
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Adjuster Screw: Internal
Flame Cover Can Be Adjusted
in Longitudinal Direction

Equipped With
Independent Actuator

On-Off Key



Burner Selection: Capacity and Working diagram

Modulating Gas Burner

Burner Capacity (kW) Turn down Burner Capacity (kW) Turn down
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Burner Capacity (KW) Turn down Burner Capacity (KW) Turn down
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Burner Capacity (KW) Turn down Burner Capacity (KW) Turn down

RGB-M-1550 NG: 1900-15000 1:8" RGB-M-1750 NG: 2200-17000 1:8"
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Burner Capacity Burner Capacity

* Special note: Turn-down ratio higher than (1:8, 1:9, 1:10, etc.) are accessible for the burner with the head
actuator. Otherwise, without a head actuator, the max turn-down ratio is 1:6.

Main Intograted Gas Pressure
Body Check

Max. Alr
Pressure

Temperature Sensor

Switch
Min. Air X y
Air Damper Pressure Flame Cover
Casin i y "
FGR Actuator 9 Switch Gas Nozzle
Flue Gas Forward
Fan Wheel Ignition
Probe

Indicator Openings to Main et 2
Fluo Gas trical lectronic
Connecti Fedueer = 2 o Fuel/Air Ratio Controller
i 2 Main Boiler
Ui300
User Interface
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Technical data: RGB-M Series

o N.G operation: Electronic Modular

Power system

Power management system

Controller Actuator (N.M)
Burner Motor(kW/PH/V/HZ/rpm)
Brand Model Air Fuel Head

RGB-M-55 0.75/3/380-400/50/2840 LAMTEC BT320 1.2 0.8 --
RGB-M-80 1.1/3/380-400/50/2840 LAMTEC BT320 1.2 1.2 -

LAMTEC BT320 -
RGB-M-85/LN 1.5 /3 /380-400 /50 /2840 SIEMENS LMV3.. 12 12

LAMTEC BT320 =
RGB-M-110 1.5 /3 /380-400 /50 /2840 SIEMENS LVV3._. 12 12

LAMTEC BT320 -
RGB-M-130/LN 2.2 /3 /380-400 /50 /2840 SIEMENS LVV3._. 3 12

LAMTEC BT320 --
RGB-M-145 2.2 /3 /380-400 /50 /2840 SIEMENS LVV3._. 3 12

LAMTEC BT320 -
RGB-M-205 4 /3 /380-400 /50 /2840 SIEMENS LVV3._. 3 12

LAMTEC BT320 --
RGB-M-255/LN 5.5 /3 /380-400 /50 /2840 SIEMENS LVV3._. 3 12

LAMTE BT32 --
RGB-M-305 7.5 /3 /380-400 /50 /2900 SIEMENCS LM\3/3(.).. 3 12

LAMTE BT32 -
RGB-M-385 7.5 /3 /380-400 /50 /2900 SIEMENCS LM\3/3(.).. 3 12

LAMTE BT32 1.2 -
RGB-M-405/LN 11 /3 /380-400 /50 /2900 SIEMEN(; LM\3/3(.).. 190 12

LAMTEC BT32 1.2 -
RGB-M-505/LN 11 /3 /380-400 /50 /2900 SIEMENS LM\3/3(.).. 190 12

LAMTEC BT32 1.2
RGB-M-605 15 /3 /380-400 /50 /2900 SIEMENS LM?B?. 190 12 --

LAMTEC BT320 9 3
RGB-M-705 18.5 /3 /380-400 /50 /2840 SIEMENS LMV 3. 10 3 --

LAMTEC ETAMATIC-OEM 20 6
RGB-M-805 18.5 /3 /380-400 /50 /2840 SIEMENS LMV 5. 20 3 20

LAMTEC ETAMATIC-OEM 20 6
RGB-M-950 22 /3 /380-400 /50 /2840 SIEMENS LMV5._ 20 3 20

LAMTEC ETAMATIC-OEM 20 6
RGB-M-1050 22/3 /380-400 /50 /2840 SIEMENS LMV 5. 20 3 20
RGB-M-1250 30/3 /380-400 /50 /2840 SL;;:I'\\/IA;ENCS ETA':/:\':\-;I(S::(‘)EM ;8 g 20

LAMTEC ETAMATIC-OEM 20 6 30
RGB-M-1550 45/3 /380-400 /50 /2900 SIEMENS LMV 5. 20 3 37
RGB-M-1750 55/3 /380-400 /50 /2900 LAMTEC ETAMATIC-OEM 20 o 30

SIEMENS LMV 5... 20 3 37
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General Dimension of RGB-M-Series

RGB-M-55
e E - ®B.CD NxgD2
L2
: i
®D3 @D
s H
1
With AL-Casing L3
Burner Type L1 L, Ls H D1 D, D3 N B.C.D
RGB-M-55 850 235 576 427 178 13.5 240 4 210
RGB-M-80
- L1 N @B.CD Nx @ D2
L2
°H °
H2 D1 [’
1 H1
With AL-Casing L3
Burner Type L1 L, Ls Hi H» D, D, N B.C.D
RGB-M-80 921 273 578 461 254 183 15 4 255




RGB-M-85/LN, RGB-M-130/LN

U
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H2 JD’ E N [D]] .'@ -
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g

With AL-Casing

L3

-

Burner Type L1 L, Ls Hiq H, D, D, N B.C.D.1 B.C.D.2
RGB-M-85/LN 1068 255 641 598 265 193 15 4 270 320
RGB-M-130/LN 1072 260 586 598 265 193 15 4 270 320
RGB-M-110, RGB-M-145
(3 Nx@D2 ®BCD?2 ; PBC.D1
NN VA
AN

I | o 4
H2 @D1 ) :DIMDIIAI m

! : H1

]
> ]
i

With AL-Casing L L3 o
Burner Type L1 L, Ls H1 H, D; D, N B.C.D.1 B.C.D.2
RGB-M-110 1066 254 638 598 265 184 15 4 270 320
RGB-M-145 1097 285 638 598 265 194 15 4 270 320




RGB-M-205

<

With AL-Casing

’ L3

B.C.D.2

Burner Type L1 L, Ls H1 H> D, D, N B.C.D.1
RGB-M-205 1229 387.5 665 598 301 223 18 4 323 367
RGB-M-255/LN

= Nx QD2 GBCD2 @BCO1

With AL-Casing

Burner Type Ly L, L3 Hi H> D1

D> N B.C.D.1 B.C.D.2

RGB-M-255/LN 1214 374 762 598 300 226

18 4 323 368

T —— | P

AL

=1 L




RGB-M-305, RGB-M-385

[

- —xtoss
'y
a D,
) /O
With AL-Casing L L3
Burner Type Ly L, L3 H1 H, D, D, N B.C.D
RGB-M-305 1689 519.5 927 741 413 328 20 4 490
RGB-M-385 1689 519.5 927 741 413 328 20 4 490
RGB-M-405/LN, RGB-M-505/LN
r L1 -l 2B.CD Nx@D2
i | _‘_‘ —
H2 JDI o)
J ] H1
' Sl
4| b - —
O, /O
With AL-Casing K]
Burner Type Ly L, L3 H1 H, D, D, N B.C.D
RGB-M-405/LN 1721 552 930 798 413 328 20 4 490
RGB-M-505/LN 1721 552 930 798 413 328 20 4 490




RGB-M-605

. U - Nx®D2_ _@BCD
- |
H2 J[: . ° ° * °
L L =1 & - — 7
/ H1
(3828 " (If :
Y = -
) i e -]
| |
With AL-Casing L 13 .J
Burner Type L1 L, L3 Hq H, D D, N B.C.D
RGB-M-605 1671 502 1035 741 413 334 20 4 490
RGB-M-705, RGB-M-805, RGB-M-950, RGB-M-1050, RGB-M-1250
L1 Nix@D2 @DCD2  @BCODY  NixQDi

&0
W @ . : : —
— _'1_] .
- i
g <O
TN <
l 4
|
L3
With AL-Casing
BurnerType |.1 Lz |.3 H1 Hz D1 Dz D3 N1 Nz B.C.Dl* B.C.D2*
RGB-M-705 1830 363 1123 960 501 --—-- 22 405 - 4 - 590
RGB-M-805 1830 363 1123 960 501 --—-- 22 405 - 4 - 590
RGB-M-950 2069 428 1328 1046 595 175 22 484 8 4 650 700
RGB-M-1050 2069 428 1328 1046 595 175 22 484 8 4 650 700
RGB-M-1250 2062 421 1314 1046 595 175 22 490 8 4 650 700




RGB-M-705, RGB-M-805, RGB-M-950, RGB-M-1050, RGB-M-1250, RGB-M-1550,
RGB-M-1750

With Carbon-steel Casing L3
Burner Type Ly L, Ls Hi H> D1 D, D3 N1 Ny B.C.Dl* B.C.DZ*
RGB-M-705 2122 363 1123 960 501 - 22 405 - 4 - 590
RGB-M-805 2122 363 1123 960 501 - 22 405 - 4 - 590
RGB-M-950 2361 428 1328 1046 595 175 22 484 8 4 650 700
RGB-M-1050 2361 428 1328 1046 595 175 22 484 8 4 650 700
RGB-M-1250 2354 421 1314 1046 595 175 22 490 8 4 650 700
RGB-M-1550 2548 555 1752 1768 921 17 17 635 4 8 770 940.5
RGB-M-1750 2548 555 1752 1768 921 17 17 635 4 8 770 940.5
* Note:

For the hole patterns of the burner flange, kindly refer to the burner technical
proposals while placing an order.
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Dual Fuel burners (RLGB-M Series):

RLGB-M Series or RAADMAN Modulating dual fuel burners, covering a firing range from 700 to 17000 kW, are
designed for a wide range of domestic and industrial applications. These burners have been tested and
evaluated based on Iran national standard ISIRI-7595 (BS-EN 676) and ISIRI-7594 (BS-EN 267) for gas and oil
operation respectively. According to performed experiments, the values of CO during low excess air operation
is lower than 30 mg/kWh (in some cased very close to Zero). The precise design of their combustion head
results a full gas-air mixture that guarantees high efficiency levels in all various applications. These burners
are equipped with LAMTEC and SIEMENS control system with capability of full air/gas ratio control throughout
entire burner operating range as well as devices of well-known European companies such as Dungs,
Kromschroder and Suntec. Burner superior design accompanied by high quality electronic devices have also
resulted a further improvement in boiler’s performance in order to decrease fuel cost and emissions.

. 90-Degree Rotation of the
Use of High-Temp Resistant Burner Body and Easy

Material in the Frontal Parts Access to Combustion Head

Gas Pressure Check

Equipped With
Independent Actuator

Adjuster Screw:
Internal Flame Cover
Can Be Adjusted

In Longitudinal Direction User interface for Easy

Adjusting & Error Monitoring

Double Stage oil
Delivery System

ll Openings to Main

Electrical Power or
Main Boiler

Aluminum Body
for Weight Reduction

Air Damper Casing

Sensitive Parts Embedded
in a Safe Place




Burner Selection: capacity and Working diagram

Modulating Dual-fuel Burner

Burner Capacity (kW) Turn down Burner Capacity (kW) Turn down
NG:160-580 1:3 NG:297-810 1:3
RLGB-M-55 LFO: 160-580 1:3 RLGB-M-85 LFO: 297-810 1:3
RLGH-M-55: Netursi Gas Light ol . RIGS M85 —— dment Gon enrot
g 3 a1ohs
S |
N e === =
Burner Capacity
Burner Capacity (KW) Turn down Burner Capacity (kW) Turn down
NG: 350-1100 1:3 NG:320-1800 1:5
RLGB-M-110 LFO: 350-1100 1:3 RLGB-M-175/LN LFO: 320-1800 1:5
NG: 400-1380 1:4 NG:450-2200 1:5
RLGB-M-145 LF0O:400-1380 1:4 AN LFO:450-2200 1:5
RLGB-M 1100 s Natural Gan Ught oll TLGH-M-ATSAN e Matur Gay Ught ol
RUIGE-M-145: e Natural Gins - Light ol RUGEB-M-205/IN e Matirad Gy - = lghtoll
w.: u — = = = "oy
§ 100 w[ 5 1. ol
B | 2 wmi ui
G e $ I g "
g - . ; i 03 ] E
B wigat - 1
dg°i 1] $ oof ol
1] e B 3
° LR B i 3 ] [ DU ‘
200 L L &50 L ”e 100 7. 1400 aw ° 200 400 00 200 1000 1200 1420 100 1800 2000 2290 MW
o
vi a2 4 ez 2 s wm mm o S i) leliloa b M R s Al
£ Capacity Burner Capacdity
Burner Capacity (kW) Turn down Burner Capacity (KW) Turn down
NG:600-3000 1:5 NG: 680-4100 1:6
G R LFO: 600-3000 1:5 RLGB-M-405/IN - £ 680-4100 1:6
NG:650-3500 1:5 NG: 700-5100 1.7
AR LFO:650-3500 1:5 RLGB-M-505/IN | £5.900-5100 1:7
RLGB-M-305/IN: Natural Gan Light ed RLGEB-M A0S/,  — Naotwral Gan gt ot
RLGB-M-I85/IN: e Natural G « = = light oit RGE M S05/IN: e Nturrsl G gt ot

Boiler Chambers Pressure
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Bodler Chambers Prossure

Burner Capacity (KW) Turn down
NG:580-2400 1:4
RLGB-M-255 LFO:580-2400 1:4

B

The working diagrams for natural gas and light fuel
RUGB-M-255: e Natural Gas Light o8 oil are certified in accordance with BS-EN 676 and
BS-EN 267 respectively.

The firing rate diagram has been obtained
considering the ambient temperature of 20°C and
atmospheric pressure of 1013 mbar (Sea level
condition).

—
500 700 500 13100 1300 1500 1709 1900 2100 2300 2800 MW
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430 &0 B0 1030 1230 40 1630 180 2030
Burner Capacity

Flame Cover
Min. Air Pressure Switch
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Probe
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’ <0 S
N
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| or Main Boiler
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\  Forward Fan Wheel
‘/ Aluminum Body for
Air Damper Soundproofing Weight Reduction
Casing Material for Further
Reduction in Sound Level

L Back View L Left View L_ Front view L Right View




Technical data: RLGB-M-Series

o N.G operation: Electronic Modular
e LFO operation: Il or Ill Stage

Power system Power management system
Controller Actuator(N.M)

Burner Motor(kW/PH/V/HZ/rpm)
Brand Model Air Fuel Head

RLGB-M-55 0.75 /3 /380-400 /50 /2840 LAMTEC BT340 1.2 0.8 -

RLGB-M-85 1.1 /3 /380-400 /50 /2840 LAMTEC BT340 1.2 1.2 -
LAMTEC BT340

RLGB-M-110 1.5 /3 /380-400 /50 /2840 1.2 1.2 -
SIEMENS LMV2...
LAMTEC BT340

RLGB-M-145 2.2 /3 /380-400 /50 /2840 3 1.2 -
SIEMENS LMV2...
LAMTEC BT340

RLGB-M-175/LN 4 /3 /380-400 /50 /2840 3 1.2 -
SIEMENS LMV2...
LAMTEC BT340

RLGB-M-205/LN 55 /3 /380-400 /50 /2840 3 1.2 -
SIEMENS LMV2...
LAMTEC BT340

RLGB-M-255 5.5 /3 /380-400 /50 /2840 3 1.2 -
SIEMENS LMV2...
LAMTEC BT340

RLGB-M-305/LN 7.5 /3 /380-400 /50 /2940 3 1.2 -
SIEMENS LMV2...
LAMTEC BT340

RLGB-M-385/LN 7.5 /3 /380-400 /50 /2940 3 1.2 =
SIEMENS LMV2...
LAMTEC BT340 9

RLGB-M-405/LN 11 /3 /380-400 /50 /2940 1.2 -
SIEMENS LMV2... 10
LAMTEC BT340 9

RLGB-M-505/LN 11 /3 /380-400 /50 /2940 1.2 -
SIEMENS LMV?2... 10




General Dimension of RLGB-M-Series
RLGB-M-55

N2 _@BCD

203
1
With AL-Casing { L3
Burner Type L1 Lz |.3 H D1 Dz D3 N B.C.D
RLGB-M-55 853 235 685 427 178 13.5 240 4 210
RLGB-M-85
N« @D PBCD
L
) ]- -‘ N
g : ! /—.f_.=ﬂ
| [ [
H on . | o

With AL-Casing

Burner Type Ly L, L3 H1 H> Dy D, N B.C.D

RLGB-M-85 871 2225 763 436 250 179 15 4 255




RLGB-M-110, RLGB-M-145
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With AL-Casing
Burner Type L1 L, Ls H1 H, D, D> N B.C.D1 B.C.D2
RLGB-M-110 1068 255.5 791 598 265 184 15 4 270 320
RLGB-M-145 1068 255.5 791 598 265 184 15 4 270 320

RLGB-M-175/LN, RLBB-M-205/LN

With AL-Casing L L
Burner Type L1 L, Ls Hi H» D, D, N B.C.D1 B.C.D2
RLGB-M-175/205/LN 1213 373 875 598 302 226 18 4 323 367




RLGB-M-255

L PECD2 PBCD! Ny @D2

M1 0
o
.
. 0
13

With AL-Casing

Burner Type L1 L, L3 H1 H, D1 D, N B.C.D1 B.C.D2
RLGB- M-255 1260 419 833 598 302 223 18 4 323 367

RLGB-M-305/LN, RLGB-M-385/LN, RLGB-M-405/LN, RLGB-M-505/LN, RLGB-M-605/LN

- $RCO K002

With AL-Casing L L it

Burner Type L1 L, Ls Hq H, D; D, N B.C.D
RLGB-M-305/LN 1683 514 1137 741 413 328 20 4 490
RLGB-M-385/LN 1683 514 1137 741 413 328 20 4 490
RLGB-M-405/LN 1683 514 1249 741 413 328 20 4 490
RLGB-M-505/LN 1683 514 1249 741 413 328 20 4 490
RLGB-M-605/LN 1680 511.5 1245 741 413 340 20 4 490
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Dual Fuel burners (RLGB-M/M Series)
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Dual Fuel burners (RLGB-M/M Series):

Flame Cover
Use of High-Temp Resistant
Material in the Frontal Parts

90-Degree Rotation of the Burner Body
and Easy Access to Combustion Head

Full Modulating Central Controller
With Ability of BMS Connection

Gas Pressure Check

Adjuster Screw:
Internal Flame Cover
Can Be Adjusted
In Longitudinal Direction

User Interface for Easy
Adjusting & Error Monitoring

Oil Delivery System

Integrated Aluminum Body
for Weight Reduction

Air Damper Casing

FGR System
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Burner Selection: capacity and Working diagram

Modulating Dual-fuel Burner

Burner Capacity (kW) Turn down Burner Capacity (kW) Turn down
NG:650-3500 1:5 NG:680-4100 1:6
RLGB-M/M-385/IN | .0y 650-3500 1:5 RLGB-M/M-405/LN £ 6204100 1:6
e RLGB-M/M-385/IN: — Natural Gy Light ol FLOB-M-MAOMN; e Matisrsd G Ught o
[ e » L] »
g I »
iy ™ PR
”w
£F ;
g = ': "ws
LA €
g 8=i1. § .
Z3E*s §
s b o i '
] 06 00 WO L0 1500 TI00 U0 J400 IT00 3002 1N0 MOV e .
K 00 00 MO0 1200 1500 NI0O 2100 2450 V00 3000 200 —
Burner Capacity
Burner Capacity (KW) Turn down Burner Capacity (KW) Turn down
NG: 700-5100 1:7 NG: 1000-6100 1:6
RLGB-M/M-505/LN £, 700-5100 1:7 RLGB-M/M-605/LN | 5.1 000-6100 1:6
RLGH-M-M-305/IN —— Natural Gas Light et RLGE-M/M-E05/LN: Natural Gos Ught of
" p My n
3 i
g ™ E Wy
2 o {
E i 2 9w i "
X ;
§ " é 0 i "
d .. 3 el
i’ } ‘)E;.. R O e
S, . B0 M08 1500 2000 1900 2000 3500 4000 4300 000 0300 00F W0
lm'”i"ﬂml““m“l’.ww‘ln
Burner Capacity
Burner Capacity (kW) Turn down Burner Capacity (kW) Turn down
NG:1000-7000 1.7 NG:1000-8000 1:8"
RLGB-M/M-705 | £ 1400-7000 1:5 RLGB-M/M-805 | £1). 1600-8000 1:5
RUGS-M A0S Watunl Gae Uight ot RLGE-M-M-805: Satarsd Oun Lght od

Boller Chambers Pressure
0
s i

Boiler Chambers Pressure
0
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Burner
RLGB-M/M-950

Capacity (KW) Turn down

NG: 1000-9000 1:9"

LFO: 1800-9000 1:5
BLLGDM-MAE o Mot G Light o

Burner Capacity (KW) Turn down
RLGB-M/M-1050  NG:1000-10500 1:10"
LFO: 2000-10500 1:5
RIGEM-MAGSE: e Natusrnd Gs gt ot

™ H: I
! g om
EF ™Y 3
g " : f "
g | 8.
g Exp 10 i
 SLIN S F NN
L o Pt e o L wan ek [(E=3 el AL . "o e LSS s TOx e oot LE] SN im0
;‘ rooe »n ~7 «<oe 7“ Y35 oo o = L o e ux e sccx (23 roco L o) e
Burner Capacity Burner Capacity
Burner Capacity (kW) Turn down Burner Capacity (kW) Turn down
RLGB-M/M-1250 NG:1200-12000 1:10" RLGB-M/M-1550 NG:1900-15000 1:8"
LFO:2400-12000 1:5 LFO: 3100-15000 1:5
NLGO-M-M 2950, e Natural Gay Lght ol
LGS M-M- 1550 — hatuiel G Light a8
e » -4
4 = » =
s B
| S bz
g i g “
v 3 " i » gm
5 b -
i |3, ‘ i B
L] WOE I000 000 4008 DO0F 4000 TROO 00 S000 13008 TIROS TI90E Th000
Burner Capacity
Burner Capacity (kW) Turn down
RLGB-M/M-1750 NG:2200-17500 1:8"
LFO:3500-17000 1:5
BOH-M-M-1750 e Nstamal G Ughe it

Boller Chambaers Pressure

- 30
- %

* Special note: Turn-down ratio higher than (1:8, 1:9, 1:10, etc.) are accessible for the burner with the head
actuator. Otherwise, without a head actuator, the maximum turn-down ratio is 1:6.
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Technical data: RLGB-M/M-Series

e N.G operation: Electronic Modular

e LFO operation: Electronic Modular

Power system

Power management system

Controller Actuator (N.M)
Burner Motor(kW/PH/V/HZ/rpm)
Brand Name Air Fuel Head
LAMTEC BT340
RLGB-M/M-385/LN  7.5/3 /380-400 /50 /2840 3 3 -
SIEMENS LMV2...
LAMTEC BT340 ©
RLGB-M/M-405/LN 11 /3 /380-400 /50 /2840 3 -
SIEMENS LMV2... 10
LAMTEC BT340 9
RLGB-M/M-505/LN 11 /3 /380-400 /50 /2840 3 -
SIEMENS LMV2... 10
LAMTEC BT340 9
RLGB-M/M-605/LN 15 /3 /380-400 /50 /2840 3 -
SIEMENS LMV2... 10
LAMTEC BT340 9
RLGB-M/M-705 18.5/3 /380-400 /50 /2840 3 -
SIEMENS LMV2... 10
LAMTEC ETAMATIC-OEM 6
RLGB-M/M-805 18.5/3 /380-400 /50 /2840 20 20
SIEMENS LMVS... 20
LAMTEC ETAMATIC-OEM 6
RLGB-M/M-950 22/3 /380-400 /50 /2840 20 20
SIEMENS LMVS... 20
LAMTEC ETAMATIC-OEM 6
RLGB-M/M-1050 22/3 /380-400 /50 /2840 20 20
SIEMENS LMVS... 20
LAMTEC ETAMATIC-OEM 6
RLGB-M/M-1250 30/3 /380-400 /50 /2840 20 20
SIEMENS LMVS... 20
LAMTEC ETAMATIC-OEM 6 30
RLGB-M/M-1550 45/3 /380-400 /50 /2900 20
SIEMENS LMVS... 20 37
LAMTEC ETAMATIC-OEM 6 30
RLGB-M/M-1750 55/3 /380-400 /50 /2900 20
SIEMENS LMV5 20 37
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General Dimension of RLGB-M/M-Series

RLGB-M/M-385/LN, RLGB-M/M-405/LN, RLGB-M/M-505/LN, RLGB-M/M-605/LN

i - ) & }
| [ > N

. : LS = :
G0 =
WP g =
T e - :

= = ' S
With AL-Casing B |

Burner Type Ly L, L3 H. H> Dy D,

N B.C.D
RLGB-M/M-385/LN 1683 514 1249 741 413 328 20 4 490
RLGB-M/M-405/LN 1683 514 1249 741 413 328 20 4 490
RLGB-M/M-505/LN 1683 514 1249 741 413 328 20 4 490
RLGB-M/M-605/LN 1680 511.5 1245 741 413 340 20 4 490

Spil-Back Oil Nozzle
Gas Pressure Flame Cover

Solenoid Valves

Flue Gas
Temperature Sensor

Adjuster Screw: Internal
Flame Cover Can Be Adjusted

FGR Flange In Longitudinal Direction

& ¢
N ~
'

FGR Actuator

; On-Off Key
Air Damper Casing \/

Flue Gas Connection
Integrated Body Electrical Panel Box
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RLGB-M/M-705, RLGBM/M-805, RLGB-M/M-950, RLGB-M/M-1050, RLGB-M/M-1250

With AL-Casing

N2x P02

Q@acn? _@8cDo _Nix D1

Burner Type L1 Lz L3 H1 Hz D1 Dz D3 N1 Nz B.C.Dl* B.C.DZ*
RLGB-M/M-705 1830 363 1371 90 502 - 22 405 - 4 == 590
RLGB-M/M-805 1830 363 1371 90 502 -—- 22 405 - 4 S 590
RLGB-M/M-950 2069 428 1559 1046 595 175 22 484 8 4 650 700
RLGB-M/M-1050 2069 428 1559 1046 595 17.5 22 484 8 4 650 700
RLGB-M/M-1250 2062 428 1609 1046 595 17.5 22 490 8 4 650 700

RLGB-M/M-705, RLGBM/M-805, RLGB-M/M-950, RLGB-M/M-1050, RLGB-M/M-1250

RLGB-M/M-1550, RLGB-M/M-1750

With Carbon-Steel Casing

P2 @BECD1

B.C.D1" B.C.D2’

Burner Type L1 |.2 L3 H1 Hz D1 Dz D3 N1 Nz

RLGB-M/M-705 2122 363 1123 960 501 — 22 405 - 4 S 590
RLGB-M/M-805 2122 363 1123 960 501 — 22 405 - 4 — 590
RLGB-M/M-950 2361 428 1312 1046 595 175 22 480 8 4 650 700
RLGB-M/M-1050 2361 428 1312 1046 595 175 22 480 8 4 650 700
RLGB-M/M-1250 2354 420 1312 1046 595 175 22 49 8 4 650 700
RLGB-M/M-1550 2548 555 1752 1768 921 17 17 635 4 8 770 940.5
RLGB-M/M-1750 2548 555 1752 1768 921 17 17 635 4 8 770 940.5

* Note: For the hole patterns of the burner flange, kindly refer to the burner technical proposals while placing an

order.
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Gas train components

Ball valve: To isolate the system from any other train in boiler room (Excluded from the burner gas train)

Filter: To protect rest of the system from any debris or dust that may be carried with gas stream. Debris may
for example consist of parts accidently left in the pipe during construction.

Regulator: To keep the input pressure of a fluid to a desired value at its output. Based on the input pressure
of the gas line, they are divided in two categories: Low pressure regulator, High pressure regulator.

Safety Valve: Single-stage solenoid valve, normally when closed, fast opening, fast closing, manual limitation
of flowing gas volume by adjusting main volume.

Main valve: Single-stage solenoid valve, normally when closed, slow opening, fast closing. Opening time
adjustment with fast stroke range, Main volume adjustment.

Based on ISIR-7595 and ISIRI-7594 (BS-EN 676 and BS-EN 267), any burners higher than 70 Kw must include
two gas valves for further safety operation.

Gas train selection

High-pressure gas supply, standard version .:'i«,j 53 .-(fih ﬁ C,@)
Used when: \BL =R 1 ¢ G e 7
Input pressure is between 360 mbar and 4 bar. ég&_ 1%* OPED: \5\:{&5

The total pressure loss in gas valves, Butterfly {ma ' \ ; ,‘:"2

gate valve and combustion chamber resistance * d‘.;c ,C\-,::'/ P

does not exceed 200 mbar. \1{) v

High-pressure gas supply, Multi bloc version B : :"

Used when: :\‘\‘*‘:\,ﬂ s

Input pressure is between 360 mbar and 4 bar. ! %ﬁj%%‘

The total pressure loss in gas valves, Butterfly »:5{“ |

gate valve and combustion chamber resistance
does not exceed 350 mbar.

Low-pressure gas supply

Input pressure is < 360 bar

The total pressure loss in gas valves, Butterfly
gate valve and combustion chamber resistance
does not exceed 200 mbar.

Relief valve

Pressure qauge\
Ball valve \

,9 3

/‘ D‘Q\.
e W
§.~'k }v ‘-a\;\ ; :
. A
\ n.‘ Lt é ’
Ball valve High pressure regulator

Gas filter with Shutoff valve

o N §
ez ritty

Safety solenoid Q 5"'4_

S

Pilot regulator
Pilot valve 1

Pilot valve 2

e & Sy 1 W,
W P ‘ 2

Butterfly valve

gas valve I

\ag
Min pressure swilch‘

Main solenoid
gas valve



Gas Train Diagram

GT1 (Pressure input<360 mbar, separated items)

4 6 7
. G
Z:Sm {>T<,l ul:l ? &} C? I [Q} [Q {lf}—- To Burner
5 8 ?

Station 1 2 4 1

Gas Train Component

GT2 (Pressure input<360 mbar, multi bloc gas train)

4 6 [ 111
|GP!
From ’ y 2 12
Gas j'% I] g {]—&»{Q}—%} | /F— To Burner
Station 1 2 3
13 -

Gas Train Component

GT3 (Pressure input<360 mbar, separated gas train, with pilot)

[Gp| 7810

C?“ £ 3 [Gel 11
From 1 2 3 = 12
Gas _i&”__lj | | :&} | {‘{[.—-To Burner

Station

A
=
&] & To burner pilot
18 19

Gas Train Components
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GT4 (Pressure input>360 mbar, separated gas train, with pilot)

o
To Vent

' -~

®

-

o

b

-

w

VL)
8 3 9 [cp
From 1 2 2 14 = Tubwed 12115 16 Glp I 7
Gas '—D. -<XHEE | } l = = : = { /}-—TO R
i 15

Station 1
Tubes 12x 18 A

o

{% &1 &]—— To burner pilot

17 18 19

Gas Train Components

GT5 (Pressure input>360 mbar, multi block gas train, with pilot)

E’ j&m
: 3iAL2 ; &P
From - 2 X Dol ? l— { I 12
Gas —{%ﬂ {H: i { / —To Burner
Station o E s | v I ‘
13 =0
-—&—‘ «ﬁ-& ~{>%-— ~To burner pilot
17 F VPs VP
Gas Train Components 13
1: Ball valve 8: Safety gas valve 15: High pressure regulator
2: Gas filter 9: Main gas valve 16: Relief valve
3: Push button valve 10: Leak Test gas pressure switch ~ 17: Pilot regulator
4: Pressure Gauge 11: Max gas pressure switch 18: Pilot valve 1
5: Pressure regulator (Low-pressure) 12: Butterfly valve 19: Pilot valve 2
6: Pressure Gauge 13: Multi-Block Solenoid Valve
7: Min gas pressure switch 14: Shut-off valve
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Gas Train Size

RGB-M Series
Gas model Gas train size Main Solenoid valve size AP B.V AP C.H" (mbar)

GT-1 Rp 1% Rp1%

RGB-M-55 s RE 1/ Rz 1/ 2 7.2
GT-1 Rp 1% Rp1%

RGB-M-80 s RE 11/2 RE 11/: 2 10.3

- 1 1

RGB-M-85/LN g; EE 1 f Ez i f 2 11.7
GT-1 Rp 2 Rp 2

RGB-M-110 s Rz 5 Rz 5 2 9
GT-1 Rp 2 Rp 2

RGB-M-130/LN s RE 5 RE 5 2 225
GT-1 Rp 2 Rp 2

RGB-M-145 e RE 5 Rz 5 2 8.6
GT-1 Rp 2 Rp 2

RGB-M-205 s RE 5 Rz 5 3 14.5
GT-1 DN65 DN65

RGB-M-255/LN o1 e . 3 24.9
GT-1 DN65 DN65

RGB-M-305 o1 = . 4 20.6
GT-1 DN8O DN8O

RGB-M-385 o DNES DNES 4 31.7
GT-1 DN8O DN8O

RGB-M-405/LN o1 ONES ONES 4 47
GT-1 DN8O DN8O

RGB-M-505/LN o DNES DNES 4 56
GT-1 DN8O DNSO

RGB-M-605 oo ONES DONES 4 62.8
GT-3 DN100 DN100

RGB-M-705 GT-4 DN8O DN8O 4 80
GT-3 DN100 DN100

RGB-M-805 GT-4 DN8O DN8O > 2
GT-3 DN100 DN100

RGB-M-950 GT-4 DN8O DN8O > /6
GT-3 DN100 DN100

RGB-M-1050 — SNBO SNEO 5 100
GT-4 DN100 DN100

RGB-M-1250 GT-5 DN100 DN100 > 126
GT-4 DN100 DN100

RGB-M-1550 GT-5 DN100 DN100 / 110
GT-4 DN100 DN100

RGB-M-1750 GT-5 DN100 DN100 / 120
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RLGB-M Series

Gas model Gas train size Main Solenoid valve size AP B.V AP C.H (mbar)

GT-1 Rp 1% Rp 1 %

RLGB-M-55 o Rg 1/ Rg 1/ 2 14
GT-1 Rp 1% Rp 1 %

RLGB-M-85 s RE 1/ Rg 1/ 2 6.2
GT-1 Rp 2 Rp 2

RLGB-M-110 s Rg 5 RE > 2 9
GT-1 Rp 2 Rp 2

RLGB-M-145 o RE 5 RE 5 2 13
GT-1 Rp 2 Rp 2

RLGB-M-175/LN e RE 5 RE 5 3 17
GT-1 DN65 DN65

RLGB-M-205/LN s 0 2 0 2 3 215

RLGB-M-205/LN gl; in625 ?{':625 3 27.8
GT-1 DN65 DN65

RLGB-M-305/LN s 0 2 20 2 4 23
GT-1 DN8O DN8O

RLGB-M-385/LN o NG NG 4 27.3
GT-1 DN8O DN8O

RLGB-M-405/LN o NG SNee 4 44

RLGB-M/M Series

Gas model Gas train size Main Solenoid valve size AP B. V AP C.H" (mbar)

GT-1 DN65 DN65

RLGB-M/M-385/LN GT-2 DN6S DN6S 4 31.4
GT-1 DN80 DN80

RLGB-M/M-405/LN oT2 DNG5 DNG5 4 47
GT-1 DN80 DN80

RLGB-M/M-505/LN T2 DNGS DNES 4 56
GT-1 DN8O0 DN80

RLGB-M/M-605/LN e DNGS DNG5 4 62.8
GT-3 DN100 DN100

RLGB-M/M-805 o BNED S 5 72
GT-3 DN100 DN100

RLGB-M/M-950 GTa DNS0 DNE0 5 76
GT-3 DN100 DN100

RLGB-M/M-1050 GT-2 DNSO DNSO 5 100
GT-4 DN100 DN100

RLGB-M/M-1250 GTS DN100 DN100 5 126
GT-4 DN100 DN100

RLGB-M/M-1550 GT5 DN100 DN100 7 110
GT-4 DN100 DN100

RLGB-M/M-1750 GT5 DN100 DN100 7 120

*Combustion head

Special Note:

The above gas train sizes are proposed based on the costumer’s requests and the limits of the projects while
placing an order. Therefore, we kindly ask the readers that assume this information as an initial and most likely
offers.
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Modular oil delivery system

Generally, two types of atomizing principle are utilized in raadman modular oil burners:

Pressure based spill back lances/atomizers:

All raadman pressure based atomizing modular oil burners are equipped with a burner lance and a fly-back oil atomizer.
The burner-lance is especially suitable for use in or on an oil burner and is designed to operate spill back atomizers with
integrated shut-off needle. The strong spring on the actuating rod pushes the needle in closed position. This ensures a
reliable shut-off under all circumstances.

Fuel, branched off from the supply line actuates the piston for opening, either controlled by two external solenoid valves
or by one 3/2 solenoid valve. The piston has a fixed travel. While opening, the needle inside the atomizer is retracted in
the correct position by means of a spring at the back of the atomizer against a fixed stop on the needle itself.

During the pre-purge period of the burner, the needle is keeping the orifice closed and the fuel circulates through the
lance at pre-set supply and return pressure. On energizing both solenoid valves and the 3/2 solenoid valve, even after
long idle intervals, there is immediate atomization guaranteeing perfect ignition.

The burner-lance is suitable for supply pressures from 20 up to 40 bar and fuel temperatures up to 140°C.

Air or Steam lances/atomizers

All raadman air/steam atomizing modular oil burners are equipped with a special burner lance and an air/steam atomizer.
The burner-lance is designed to operate 32-Y atomizers with compressed air or steam.

The strong spring on the actuating rod pushes the needle in closed position. Compressed air, controlled by an external
3/2 solenoid valve, actuates the piston for opening. The piston has a fixed travel, pulling the needle in the correct position
when it opens.

During the pre-purge period of the burner, the needle is keeping the central orifice in the reverse disc closed. On
energizing the 3/2 solenoid valve, even after long idle intervals, there is immediate atomization guaranteeing perfect
ignition.

The burner-lance is suitable for supply pressures up to 16 bar and fuel temperatures up to 140°C.
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Modulating Dual Fuel Burner type:

Type OL-I: (Pressure based atomizer — without closing needle)

VD VD1

R N "

—

15 <

G Gas train
' G
F QOil Tank e sk
rom Oil Tan ‘ (w " o
Inlet Pressure : 0.45 bar = g POMax B
Inlet Viscosity : <5 Cs N4
¥ e &
To Oil Tank
Type OL-lI: (Pressure based atomizer with closing needle)
Vo vo1 =
LA (
pomin [pl 4 Lﬂ @ TA-O FF

ASV

iy

VvsD

Pilot Line N

Gas Train -

mp

From Oil Supply C
_—

ol B

To Oil Tank

—
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Type OL-llI: (Air/Steam Atomizing technology with closing needle)

AR+F
E

VAl To Alr «

vaz [\ -X

=
ASV
iy

Gix~
From Air Supp!
—pp’y Pilot Line
To Oil Tank
G Gas Train
»
- mP
.3 c - VD POmin
/
From Oil Supply d.-/ g & | »B

MP: Pump motor

FF: Flame sensor

VR: Return solenoid valve

VR1: Return solenoid valve
VR1(NO): Return solenoid valve
(N.O)

VD: Light oil safety valve (N.C)
VD1: Light oil delivery valve (N.C)
VA1: Air solenoid valvel

VA2: Air solenoid valve2

55

PA: Min. Air pressure switch
PAM: Max. air pressure switch
POmin: Min oil pressure switch
POMax: Max oil pressure switch
VA: Air Valve

AR+F: Air regulator and filter
TA: Flame Scanner

FS: Flame Sensor

F: Gas or oil flame

TA-O: Oil ignition transformer

TA-O FF

TA-G: Gas ignition transformer
BSV: Butterfly valve servomotor
ASV: Air damper servomotor

HSV: Head servomotor (Optional)
BV: Butterfly valve

OR: Oil Regulator

MV: Fan motor

VSD: Variable speed drive(optional)
C: Coupling

G: Gauge



T

TEFAT &I HIEORS I 1T

Emissions:

RGB-M Series:

NOx & CO EMISSIONS (Gas Burner)

= NOx mCo
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120
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RLGB-M-Series: (Gas operation)
NOx & CO EMISSIONS (Gas operation) NOx mCO
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RLGB-M Series: (Oil operation)

NOx & CO EMISSIONS (Oil operation) mNOx mCO
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RLGB-M/M-Series: (Gas operation)
NOx & CO EMISSIONS (Gas operation) ~ NOx
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The superiority of Low NOx combustion

RLGB-M/M-Series: (Oil operation)

NOx & CO EMISSIONS (Oil operation) “NOx mCO
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Extra options which could be ordered with us:

0,-CO regulation

Combustion processes must be monitored and
regulated in order to save energy and avoid damage
to the environment, property and health. Based on
the technology of zirconium dioxide prob, O2 trim is
an innovative concept for binary burner regulation
to create a dynamic and self-optimizing method
which would further reduce exhaust gas losses in
industrial combustion systems. Nowadays two types
of trimming are common between combustion
facility utilizers: 02-CO trim with Lamtec combi
probes or Siemens QGO sensors

Variable Speed drive (VSD)

A variable-speed drives-VSD is a type of motor
drive used in electro-mechanical drive systems to
control AC  motor speed and torque by  varying
motor input frequency and, depending on topology,
to control associated voltage or current variation.
VFDs may also be known as 'VFDs' (variable-
frequency drive), ‘AFDs' (adjustable-frequency
drives), 'ASDs' (adjustable-speed drives), 'AC drives',
'micro drives', 'inverter drives' or, simply, 'drives'.
Using this speed controller can reduce the electrical
energy consumption up 35 %.

Oil Heater

The Packman heavy fuel oil preheaters are designed
for efficiently heating heavy oil to adjust the proper
viscosity for the burner. The design is based on the
general conditions such as the type and properties
of the heavy fuel oil, pressure requirements of the
pump and temperature as well as the desired
operating points in the process. Electrical heavy fuel
oil heater directly heat fuel by converting electrical
energy in the heating elements to thermal energy.
The thermal energy is then transferred from the
heating electrical elements to the fluid.

The unit skids are designed in order to prepare
heavy fuel oil with max viscosity 10 Cst at 130°C and
outlet pressure of 25 mbar.
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Option: FGR*

v
DB: Dual Block Burner

v

Blank: NOx class: Il acc to EN-676

LN: Low NOx with Class Ill acc to EN-676

v

Reference of approximate Capacity x 10 kW

\ 4

Operation:
Blank: Two Stage or One Stage
M: Natural Gas, LPG: Modular
’ Light Qil, Heavy Oil: Two/Three Stage Progressive
M/M: Natura! Gas, LPG:.ModuIar
Light Qil, Heavy Qil: Modular
v
B: Burner
v
Type of Fuel
G: G=Naturalgas
GP: G=Naturalgas, P=Propane
LG: L=Light oil, G=Natural gas
LGP: L=Light oil, G=Natural gas, P=Propane
LHG: L=Light oil, H=Heavy oil, G=Natural gas
LHGP: L=Light oil, H=Heavy oil, G=Natural gas, P=Propane
v

Product Family Name: RAADMAN

*FGR=Flue Gas Recirculation
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Firing rate

Gas Burners (RGB-M-... -DB series)

RGB-M-705-DB R —————————————————————————————— ] 100, TOC0KE TN Natural Gas
RGB-M-805-DB I 1000 2000ww

RGB-M-950-DB T 1000 9000k

RGB-M-1050-DB i 1 000 s
RGB-M-1250-DB _—eeeeeee—————————————————— i 1100w

0 1000 2000 3000 4000 5000 G6OOO 7000 8000 9000 10000 11000 12000 13000

Burner Capacity (kW)
RGB-M-1550-DB [ ————————_ Al I Natursl Gas
RGB-M-1750-DB . 2200.17000w
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RGB-M-2250-DB ] 27002200k
RGB-M-2550-DB R 3160-28000vw
RGB-M-3250-DB ] 4000375008 w

0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 27500 30000 32500
Burner Capacity (kW)

Dual-Fuel Burners (RLGB-M/M-...-DB)

MCEA/MID08 e N
1400 7000w
RLGE-M/M-005-00 R 1323050~
1000 BO0Ca w
RLGEM/M:950:D8 e
1800-B000Kw
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24001 20000 w
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2000160000 w =4 Gas
R 175008 = s ughon
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0 2500 5000 7500 10000 12500 15000 17500 20000 22500 25000 27500 30000 32500
Burner Capacity (kW)

Special note: High turn-down ratio are only accessible for burners with heads actuator. Otherwise they
would cover a firing range with 1:5 or 1:6 turn-down ratio.



Burner management system

Full electronicmodulating burners are designed to safely operate throughout its firing range from high
fire to low fire. The most common turndown ratings in DB-Series burner are 1:8 up to 1:10. High
turndown is used to reduce the burner cycling and maintain a consistent temperature or pressure in
the boiler. This is crucial if the boiler is used in an industrial process that requires a consistent
temperature or pressure. DB-Series burners are equipped with an electronic microprocessor
management panel, which controls the air damper servomotor, fuel servomotors as well as head
regulating sleeve. Using electronic modulation, hysteresis is prevented by the precise control of the
separated in independent servomotors and the software linked by can - bus. The LAMTEC,
AUTOFLAME, ETAMATIC / CMS combustion managers or Siemens LMV51/52, as the most popular
brands, are frequently used in DB-Series raadman Modular burners. This burner Control System
combines the benefits of an electronic fuel/air ratio controller with an electronic burner control unit.
Up to five motorized actuators can be assigned to modulate air and fuel drives with the option of an
additional module to add variable speed drive control for the combustion air fan.
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Additional modules are available for field bus interfacing, load control and dual fuel operation.

These modular systems include many standard burner functions as standard; these include: integrated
valve proving, ambient temperature compensation, flame monitoring and operating hours and system
start-up counters. Oxygen trim, CO control, load control and dual fuel functionality are all available
options that are used to further enhance system benefits, flexibility and efficiency. These controllers

particularly suited for use on mono-blocburners.
Key features and benefitsinclude:

e Integrated linkage-less control, burner flame e Optional 02-CO trim

safeguard and modulation PID control ° Up to 10 programmable points per fuel-air ratio
e Single or dual fuel application curve for greater flexibility and tighter control
e Controls up to 5 independent actuators for e 999 highly repeatable actuator position for
optimal efficiencyin low NOx burner application. precise control
e Integrated PID temperature/ pressure controller e Digital positioning feedback from actuators
with auto tune for extremely accurate process ensure unmatched repeatability
control ° Independent ignition position
e Variable Speed Drive control with actual RPM e Ability of being connected to building
speed sensor provides reliable, efficient and safe management system using different type of
control of the combustion air blower protocols

e Integrated gas valve proving system that checks e World-wide approvals and technical supports
for leak on every burner cycle for increased
safety.

; Ignition electrode
air/steam lance

; air/steam atomizer
Motorized regulating sleeve

Frequency and
UV flame detector

Controller

Combustion head

Light oil inlet

Electrical panel Air inlet

Air damper housing



A look to the future:

With Low-NOx burners

NOx gases play an important role in the
formation of smog, producing the brown haze
often observed over cities, particularly during
the summer. When exposed to the UV rays in
sunlight, NOx molecules break apart and form
ozone (03). The problem is made worse by the
presence in the atmosphere of volatile organic
compounds (VOC), which also interact with NOx
to form dangerous molecules. Ozone at the
ground level is a serious pollutant, unlike the
protective ozone layer much higher up in the
stratosphere.

Nitrogen oxides form when oxygen and
nitrogen from the air interact during a high-
temperature combustion event. Heating
industry and industrial burners, in particular,
produce large amounts of nitrogen oxides.

The idea of Low NOx burnersis control fueland

air mixing at each burner in order to create
larger and more branched flames. Peak flame _—
temperature is thereby reduced, and results in
less NOx formation. The improved flame
structure also reduces the amount of oxygen
available in the hottest part of the flame thus
improving burner efficiency.




Flame dimension
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The flame dimensions which play an effective role in the burner efficiency and influence their
compatibility to the boiler combustion chamber geometry, are presented in the above diagram.

Suggested combustion chamber dimension:

The raadman burners can be appropriately selected for all boilers which are according to the BS-
2790, BS-855, EN-303, BS-EN 12953-3.




FGR technology

Flue gas recirculation (FGR) can be a highly
effective technique for lowering NOx emissions
from burners, and it’s relatively inexpensive to
apply. Most of the early FGR work was done on
boilers, and investigators found that
recirculating up to 25% of the flue gases through
the burner could lower NOx emissions to as little
as 25% of their normal levels.

With FGR technology, consisting of temperature
sensor and flue gas damper with actuator both
connectedon a flange, a portion of the exhaust
(flue) gas circulates back into the combustion
zone to decrease the flame temperature and
reduce nitrogen-oxide (NOx).

B0 WOk el

i)

0DE =

Fgwers 2: Radhurticen o MO weilh flus gas
recireulation” {3 Tolbey nirdusteicl
Fad Camureaal G inibal S8 an Prasticd -
G Sarvica Tachnoladqy Vidsme 5)

a o

n E ]
5 Al gan recioulatbion

When FGRis used, because of reduction in radiation heat transfer, boiler efficiency may decrease,
typically in the range of 0.25 percentto 1 percent, depending on the amount of FGR added. Plant
experience shows that the combination of low NOxburners with re -burning using FGR system, reduces
the NOx levelto approximately lowerthan 40 mg/kWh.
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Heat generators with very high medium
temperatures can exploit less of the heat in the
flue gases. Consequently, flue gas
temperatures are always higher than the
medium temperature. Without additional heat
exchangers, a lot of energy will be lost to the
atmosphere and wasted. One way of utilizing
this energy is through the use of hot-air
versions of the DB-series dual-blocburners.

A cross-flow heat exchanger between the
combustion air duct and the flue gas system
draws heat fromthe hot flue gas and transfers
it to the combustion air. Using this method,
combustion air can be heated to temperatures
of up to 250 °C, making efficiency increases of
up to 10 percent possible.

Despite these extreme conditions, the burners
can achieve NOx values in the range of 100—
150 mg/Nm?.

Combuttion sk bemperatuee [T

Efficiency increases of up to 10 percent with
250 °C hot-airin DB-Series burners
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CFD expertsin R&D department

Industry relies on heatfrom the burnersin all combustion systems. Optimizing burner performance is
critical to complying with stringent emissions requirements and to improve industrial productivity.
Engineers involved in designing and building advanced combustion equipment for the hydrocarbon
process industries routinely use Advanced CFD to advance new burner technology. The science and
technology of CFD has matured to the point where performance predictions are made with a degree
of confidence from models covering a wide range of complex furnace, burner,and reactor geometries.
While tremendous advances have been made in understanding the fundamentals of combustion, the
remaining challenges are complex. To make improvements, it is critical to understand the dynamics of
the fuel fluid flow and the flame and its characteristics. Computational Fluid Dynamics offers a
numerical modelling methodology that helpsin this regard.

Commerecial CFD codes utilize a standard approach to simulate chemical kinetics, which approximate
the consumption and production of chemical species. This causes the engineerto use simplifying
assumptions about the chemistryconsidered in the simulation. While this simplified che mistryincludes
adequate information to predict flow patterns and local heat transfer, these models lack sufficient
information to accurately predict NOx and CO production. Alternatively, the NOx chemistry is
decoupled from the main calculation and obtained using post-processing techniques. CFD coupled with
cold-flow physical modeling and hot-flow burner tests provides a powerful analytical tool to develop
accurate, timely, and cost-effective burner designs.

Packman R&D Department is accustomed to working on custom engineered solutions, and our sales
applications and thermofluidicengineering department are ready to assist with complex applications.
As part of our design and engineering process, we have the ability to use Computational Fluid Dynamics
(CFD) modeling to predict product performance or adjust product design prior to burners being

installed in the field.
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Burner selection: capacity and working diagram

Modulating Gas Burner
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About working diagram

Working diagram for gas burner certified in
accordance with EN 676.

The firing rate diagram has been obtained
considering ambient temperature of 20°C and
atmospheric pressure of 1013 mbar (Sea level
condition). For installation at higher altitudes, a
reduction in capacity of 1% per 100 m above sea
levelshould be taken into account.




General dimension: RGB-M-...-DB series

BurnerType L1 L2 L3 L4 L5 L6 L7 H1 H2 D1
RGB-M-705-DB 1631 363 992 534 450 418 487 833 598 400
RGB-M-805-DB 1631 363 992 534 450 418 487 833 598 400
RGB-M-950-DB 1845 427 1095 584 500 418 487 874 660 480

RGB-M-1050-DB 1845 427 1095 584 500 418 487 874 660 480
RGB-M-1250-DB 1838 420 1095 584 500 418 487 874 660 480
RGB-M-1550-DB 2196 508 995 650 556 556 650 1256 872 590
RGB-M-1750-DB 2196 508 995 650 556 556 650 1256 872 590
RGB-M-2050-DB 2196 508 995 650 556 556 650 1256 872 590
RGB-M-2250-DB 2196 508 955 650 556 556 650 1256 872 590
RGB-M-2550-DB 2196 508 995 670 556 556 670 1256 872 590
RGB-M-3250-DB 2200 511 1241 670 556 556 670 1100 868 618

BurnerType D2 D3 N1 N2 B.CD1 B.C.D2
RGB-M-705-DB 21 21 4 4 540 700
. RGB-M-805-DB 21 21 4 4 540 700
RGB-M-950-DB 20 20 4 4 590 790
RGB-M-1050-DB 20 20 4 4 590 790
RGB-M-1250-DB 20 20 4 4 590 790
RGB-M-1550-DB 20 20 4 8 770 940
RGB-M-1750-DB 20 20 4 8 770 940
m RGB-M-2050-DB 20 20 4 8 770 940
RGB-M-2250-DB 20 20 4 8 770 940
RGB-M-2550-DB 20 20 4 8 770 940
RGB-M-3250-DB 20 20 4 8 770 875

Note:

Since to the project-based scenario of DB-Series burners, we
strongly recommend to contact us for exact dimensions for a
3 ‘ superior plant arrangement




Thanks to the air/steam atomizing technology as well as the well-known pressure base spill back oil
atomizers, we are delighted to gratefully guarantee the best performance of our productions in order to
meet our customerdemands.




Burner selection: capacity and working diagram

Modulating Dual Fuel Burner

Burner Capacity (kW) Turn down Burner Capacity (kW) Turn down
NG:1000-7000 NG:1000-8000
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About working diagram

The working diagrams for natural gas and light
fueloil are certified in accordance with BS-EN 676
and BS-EN 267 respectively.

The firing rate diagram has been obtained
considering ambient temperature of 20°C and
atmospheric pressure of 1013 mbar (Sea level
condition). For installation at higher altitudes, a
reduction in capacity of 1% per 100 m above sea
levelshould be takeninto account.




General dimension: RLGB-M/M-...-DB series

Burner Type L1 L2 L3 L4 LS L6 L7 H1 H2 D1
RLGB-M/M-705-DB 1631 363 992 534 450 418 487 833 598 400
RLGB-M/M-805-DB 1631 363 992 534 450 418 487 833 598 400
RLGB-M/M-950-DB 1845 427 1095 584 500 418 487 874 660 480
RLGB-M/M-1050-DB 1845 427 1095 584 500 418 487 874 660 480
RLGB-M/M-1250-DB 1838 420 1095 584 500 418 487 874 660 480
RLGB-M/M-1550-DB 2196 508 1263 650 556 556 650 1256 872 590
RLGB-M/M-1750-DB 2196 508 1263 650 556 556 650 1256 872 590
RLGB-M/M-2050-DB 2196 508 1263 650 556 556 650 1256 872 590
RLGB-M/M-2250-DB 2196 508 1263 650 556 556 650 1256 872 590
RLGB-M/M-2550-DB 2196 508 1263 650 556 556 650 1256 872 590
RLGB-M/M-3250-DB 2200 511 1241 670 556 556 670 1100 868 618

8¢ N x200 NHQ0)  PBECO! BurnerType D2 D3 N1 N2 B.CD1 B.C.D2
RLGB-M/M-705-DB 21 21 4 4 540 700
RLGB-M/M-805-DB 21 21 4 4 540 700
RLGB-M/M-950-DB 20 20 4 4 590 790
RLGB-M/M-1050-DB 20 20 4 4 590 790
RLGB-M/M-1250-DB 20 20 4 4 590 790
RLGB-M/M-1550-DB 20 20 4 8 770 940
RLGB-M/M-1750-DB 20 20 4 8 770 940
RLGB-M/M-2050-DB 20 20 4 8 770 940
RLGB-M/M-2250-DB 20 20 4 8 770 940
RLGB-M/M-2550-DB 20 20 4 8 770 940
RLGB-M/M-3250-DB 20 20 4 8 770 875

Note:

= 0 Since to the project-based scenario of DB-Series burners, we
strongly recommend to contact us for exact dimensions for a

superior plant arrangement




Perfectly matched components by:

Ability of installing the second burner blocas well as fuel combustion accessories on the otherfloors.
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Air block

The likelihood of 8 housings arrangement
based on the customer request

Type L 9O Type L 180

Type L 270 Type L 360

Type R90 Type R 180

Note: The housing arrangement is to be
considered as viewed from the drive side of the Ll
fan.Subsequent alteration of the alignment of the
fanto its base is not possible, as the two parts are
welded together during manufacture.

Type R 360

Type R 360

Type L 270 Type R 270
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Noise suppression

Acoustic absorption refers to the process by which a material, structure, or object takes in sound
energy when sound waves are encountered, as opposed to reflecting the energy. Part of the absorbed
energy is transformed into heat and part is transmitted through the absorbing body. The energy
transformed into heatis said to have been 'lost'.

When sound from a loudspeaker collides with the walls, the sound's energy is reflected, part is
transmitted, and part is absorbed into the walls. Justas the acoustic energy was transmitted through
the air as pressure differentials (or deformations), the acoustic energy travels through the material
which makes up the wall in the same manner. Deformation causesmechanicallosses via conversion of
part of the sound energy into heat, resulting in acoustic attenuation, mostly due to the wall's viscosity.
Similar attenuation mechanisms apply forthe air and any other medium through which sound travels.
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Reliable flame monitoring

Flame monitoring plays a crucial role when it comes to reliability and safety.

Determination of the best method of flame monitoring takes into account not only the burner and the
fuelto be combusted, but also how the system operates and the conditions inside the combustion

chamber.

Heat generators with one flame per combustion chamber are easier to monitor than those with
multiple flames. In the latter case, it also depends whetherthe flames are firing into the combustion

chamberfrom the same or opposing directions.

Biomass plant and waste incinerators need a flame monitoring system that is not affected by

extraneous flames.

DB series are for plant with multiple burners firing from different directions into a single combustion
chamber, and for process plant with various flame sources. The flame scanners monitor each flame

separately via up to tenload-dependent switching thresholds for each fuel.

LAMTEC- F200K
The compact flame scanner is
composed of a cylindrical casing

comprising an axial light incidence
aperture, a processing status
indicator at the rear of the unit and
operational controls which can be
accessed by removingthe cover.

The device is connected through an
integrated standard plug and using a
connection cable required for this
with coupler.
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Gas train

High-pressure gas supply, standard version

Used when:

Input pressure is > 500 mbar

The total pressure loss in gas valves, Butterfly
valve and combustion chamber resistance
does not exceed 200 mbar.

High-pressure gas supply, Multi bloc version

Used when:

Input pressure is > 500 mbar

The total pressure loss in gas valves, Butterfly
valve and combustion chamber resistance
does not exceed 550 mbar.

Low-pressure gas supply

Input pressure is < 500 bar

The total pressure loss in gas valves, Butterfly
gate valve and combustion chamber
resistance does not exceed 200 mbar
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Gas train selection
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GT4

To Vent
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From 3 - G|P 1 i
Gas —* E] /}—To Burner
Station gF. 3V My _l
-
To pilot burner
Gas Train Components
1: Ball valve 8: Safety gasvalve 15: High pressure regulator
2: Gasfilter 9: Main gas valve 16: Relief valve
3: Push buttonvalve 10: Leak Test gas pressure 17: Pilot regulator
4: Pressure Gauge switch 18: Pilot valve 1
5: Pressure regulator (Low- 11: Max gas pressure switch 19: Pilot valve 2
pressure) 12: Butterfly valve 20. Pressure transmiter

6: Pressure Gauge
7: Min gas pressure switch

13: Multi-Block Solenoid Valve

14: Shut-off valve




RGB-M-...-DB Series

Burner Gas Model Gas Trian Size APB.V AP C.H" (mbar)
GT-1 DN80
GT-2 DN65

RGB-M-705-DB 4 80
GI-3 DN80
GT-4 DN65
GT-1 DN100

RGB-M-805-DB G2 D80 5 72
GII-3 DNS80
GT-4 DN80
GT-1 DN100

RGB-M-950-DB G2 DN80 5 76
GT-3 DN80
GT-4 DN80
GT-2 DN80

RGB-M-1050-DB GT-3 DN80 5 100
GT-4 DN80
GT-2 DN100

RGB-M-1250-DB GT-3 DN100 5 85
GT-4 DN100
GT-2 DN100

RGB-M-1550-DB GT-3 DN100 7 110
GT-4 DN100
GT-2 DN100

RGB-M-1750-DB GT-3 DN100 7 120
GT-4 DN100
GT-2 DN125

RGB-M-2050-DB = ON100 -- --
GT-2 DN125

RGB-M-2250-DB -- -
GT-4 DN100
GT-2 DN125

RGB-M-2550-DB 17 90
GT-4 DN100
GT-2 DN125

RGB-M-3250-DB 27 145
GT-4 DN125




RGLB-M/M-...-DB Series

Burner Gas Model Gas Trian Size APB.V AP C.H* (mbar)
GT-1 DN80
GT-2 DN65

RLGB-M/M-705-DB 4 80
GT-3 DN80
GT-4 DNG65
GT-1 DN100
GT-2 DN80

RLGB-M/M-805-DB 5 72
GT-3 DN80
GT-4 DN80
GT-1 DN100
GT-2 DN80

RLGB-M/M-905-DB 5 76
GT-3 DN80
GT-4 DN80
GT-2 DN80

RLGB-M/M-1050-DB GT-3 DN80 5 100
GT-4 DN80
GT-2 DN100

RLGB-M/M-1250-DB GT-3 DN100 5 85
GT-4 DN100
GT-2 DN100

RLGB-M/M-1550-DB GT-3 DN100 7 110
GT-4 DN100
GT-2 DN100

RLGB-M/M-1750-DB GT-3 DN100 7 120
GT-4 DN100
GT-2 DN125

RLGB-M/M-2050-DB - --
GT-4 DN100
GT-2 DN125

RLGB-M/M-2250-DB -- --
GT-4 DN100
GT-2 DN125

RLGB-M/M-2550-DB 17 90
GT-4 DN100
GT-2 DN125

RLGB-M/M-3250-DB 27 145
GT-4 DN125




Oil deliverysystem

Pressure based spill back lances/atomizers:

The burner-lance is especially suitable for use in or on an oil
burner and is designed to operate spill back atomizers with
integrated shut-off needle. The strong spring on the actuating
rod pushesthe needle in closed position. This ensures a reliable
shut-off underall circumstances.

Fuel, branched off from the supply line actuates the piston for
opening, either controlled by two external solenoid valves or by
one 3/2 solenoid valve. The piston has a fixed travel. While
opening, the needle inside the atomizer is retracted in the
correct position by means of a spring at the back of the atomizer
against a fixed stop on the needle itself.

During the pre-purge period of the burner, the needle is keeping
the orifice closed and the fuelcirculates through the lance at pre-
set supply and return pressure. On energizing both solenoid
valves and the 3/2 solenoid valve, even afterlong idle intervals,
there is immediate atomization guaranteeing perfect ignition.

The burner-lance is suitable for supply pressures from 20 up to
40 bar and fueltemperatures up to 140°C.

Air/Steam lances/atomizers

The burner-lance of with shut-off
needle is especially suitable for use
in or on an oil burner and is
designedto operate 32-Y atomizers
with compressed air or steam.

The strong spring on the actuating o
rod pushes the needle in closed

position. Compressed air,
controlled by an external 3/2 7
solenoid valve, actuates the piston o—{H

for opening. The piston has a fixed
travel, pulling the needle in the
correct position when it opens.

During the pre-purge period of the
burner, the needle is keeping the
central orifice in the reverse disc
closed. On energizing the 3/2
solenoid valve, even after long idle
intervals, there is immediate
atomization guaranteeing perfect
ignition.

The burner-lance is suitable for
supply pressures up to 16 bar and
fueltemperatures up to 140°C.




Extra options which could be ordered with us:

0,-CO regulation

Combustion processes must be monitored and
regulatedin orderto save energy and avoid damage
to the environment, property and health. Based on
the technology of zirconium dioxide prob, O2 trim is
an innovative concept for binary burner regulation
to create a dynamic and self-optimizing method
which would further reduce exhaust gas losses in
industrial combustion systems. Nowadays two types
of trimming are common between combustion
facility utilizers: 02-CO trim with LAMTEC combi
probesor Siemens QGO sensors

Variable speed drive (VSD)

A variable-speed drives-VSD is a type of motor
drive used in electro-mechanicaldrive systems to
control AC  motorspeedandtorque by varying
motor input frequency and, depending on topology,
to control associated voltage or current variation.
VFDs may also be known as 'VFDs' (variable- -
frequency drive), ‘AFDs' (adjustable-frequency .
drives), 'ASDs' (adjustable-speed drives), 'ACdrives', 1
'micro drives', 'inverter drives' or, simply, 'drives'.
Using this speed controller can reduce the electrical
energy consumption up 35 %.

Heavy oil heater

The Packman heavy fuel oil preheaters are designed
for efficiently heating heavy oil to adjust the proper
viscosity for the burner. The design is based on the
general conditions such as the type and properties
of the heavy fuel oil, pressure requirements of the
pump and temperature as well as the desired
operating points in the process. Electrical heavy fuel
oil heater directly heat fuel by converting electrical
energy in the heating elements to thermal energy.
The thermal energy is then transferred from the
heating electrical elements to the fluid.

The unit skids are designed in order to prepare heavy
fuel oil with max viscosity 10 Cst at 130°C and outlet
pressure of 25 mbar.




Pre-Mixed &
Post-Mixed
Gasburners




R P B-M-125 /P M

PE: Pre-Mixed Gas Burner
PM: Post-Mixed Gas Burner
Reference of approximate Capacity x 10 kW
v
Operation:
Blank: Two Stage or One Stage
' Natural Gas, LPG: Modular
bl Light Qil, Heavy Qil: Two/Three Stage Progressive
_ Natural Gas, LPG: Mechanical Modular
MC: Light Qil, Heavy Qil: Two/Three Stage Progressive
MS: Natural Gas, LPG: Mechanical Staging
’ Light Qil, Heavy Qil: Two/Three Stage Progressive
M/M Natura! Gas, LPG:'ModuIar
Light Qil, Heavy Qil: Modular
v
B: Burner
v
Type of Fuel
P Pre-Mixed or Post-Mixed Gas Burner
G: G=Naturalgas
GP: G=Naturalgas, P=Propane
LG: L=Light oil, G=Natural gas
LGP: L=Light oil, G=Natural gas, P=Propane
LHG: L=Light oil, H=Heavy oil, G=Natural gas
v LHGP: L=Light oil, H=Heavy oil, G=Naturalgas, P=Propane
Product Family Name: RAADMAN




Firing rate

Post-Mixed Burner

RPB-M-50/PM

RPB-M-80/PM

RPB-M-125/PM
RPB-M-150/PM
RPB-M-175/PM
RPB-M-200/PM
RPB-M-250/PM
RPB-M-300/PM
RPB-M-400/PM

I Natural Gas
B 12ssaw

P zo0-s00kw
PN 300-1200W
P 015008
P oe-reonw
D s00-2000xw
AR, 025-2500nW
P 730-3000kW
L 1000w

0 500

1500 2000 2500 4000 4500

Burner Capacity (kW)

1000 3000 3500

Pre-Mixed Burner

RPB-M-15/PE
RPB-M-20/PE
RPB-M-50/PE
RPB-M-80/PE
RPB-M-125/PE
RPB-M-150/PE
RPB-M-175/PE
RPB-M-200/PE
RPB-M-250/PE
RPB-M-300/PE
RPB-M-400/PE

B ssasoaw I Natural Gas
B s-20mew
N 125-s00mw
P eo-scnw
P 0e120mw
I 200-15000W
N >-1Tonw
N, 5o0-2onw
P s2s2%ow
T  130-20004W
T oocoomw

1500 2000 2500 4000

Burner Capacity (kW)

500 1000 3000 3500 4500
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CFD expertsin R&D department

Industry relies on heat from the burners in all combustion systems. Optimizing burner performance
is critical to complying with stringent emissions requirements and to improve industrial productivity.
Engineers involved in designing and building advanced combustion equipment for the hydrocarbon
process industries routinely use Advanced CFD to advance new burner technology. The science and
technology of CFD has matured to the point where performance predictions are made with a degree
of confidence from models covering a wide range of complex furnace, burner, and reactor
geometries. While tremendous advances have been made in understanding the fundamentals of
combustion, the remaining challenges are complex. To make improvements, it is critical to
understand the dynamics of the fuel fluid flow and the flame and its characteristics. Computational
Fluid Dynamics offers a numerical modelling methodology that helpsin this regard. Commercial CFD
codes utilize a standard approach to simulate chemical kinetics, which approximate the consumption
and production of chemical species. This causes the engineer to use simplifying assumptions about
the chemistry considered in the simulation. CFD can help engineers to optimize flow through orifices,
bladesand swirlers to achieve a homogenous mixture of airand gas.
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raadman premix technology for extremely low NOx
emission

Fiber metal heating head is
made of a steel chamber with a
coating of metal fibers. Metal
fibersare manufactured fibers
composed of pure metals and
metallic alloys which can be
processed into textile products,
porous media, plastic-coated
metals, etc.

This permeable thermal coating
releases most of the heat
transfer through the radiation
mechanism, part of which
radiates from the hot surface of
the thermal head and the other
part from the radiation of hot
gases. These
heating heads are produced in

combustion

different ways, two of the most
common production methods
are weaving fibers and vacuum
forming.

raadman burners have always
been particularly efficient and
environmentally friendly.
Premix burner technology is
used to achieve NOx emissions
below 15 ppm and even lower.
Premixing followed by surface-
stabilized combustion has been
state of the art for many years
in small condensing boilers. Itis
environmentally friendly,
reliable and efficient. Extending
these benefits to typical heat
generators with larger outputs
was the developmental goal for
the PB burner series. Special
gas / air mix Stabilized surface
combustion relies on a
homogeneousgas/ air mixture.
For that reason, a completely
new mixing assembly was
developed for the PB burner
series. A key feature in post
mixed burner is the separated
feed of gas and air, the two
media are not mixed together
upstream of the burnerhead. A
uniform mixture is created by
the gas flow through the
distributor and the combustion
air that has been setin rotation
by the swirl plate.

2 ! - —
An important feature of these
thermal heads is their rapid
cooling process, which will occur
only a few seconds after the
burner is getting turned off,
during the post-purge period.
The orifices of these type of
burner heads are approximately
150 microns, therefore the
combustion air must be cleaned
from the dust and particles. For
this reason, a 50 microns filter is
suggested to be applied at the
entrance of burner air damper. I
the orifices become clogged, the
temperature rises dramatically
and causes the head failure.

In addition, excess air plays a
critical role into their life span.
Eventhoughthey could last for 7-
10 years in sufficient excess air
condition, they would last only
20000 hoursin low excess of air.
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Electronic modular operation

Full electronic modulating burners are designed to safely operate throughout its firing range
from high fire to low fire. The most common turndown ratings in PB-Series burner are 1:5 up
to 1:6. High turndown is used to reduce the burner cycling and maintain a consistent
temperature or pressure in the boiler. This iscrucial if the boiler isused in anindustrial process
that requires a consistent temperature or pressure. PB-Series burners are equipped with an
electronic microprocessor management panel, which in post-mixed burners controls the air
damper and fuel servomotors and in pre-mixed burners, using PWM signals, controls fan
rotational speed. Using electronic modulation, hysteresis is prevented by the precise control
of the separated in independent servomotors and the software linked by can - bus. The
Siemens LMV26/37 and Siemens LME71, as the most popular brands used in raadman Post-
Mixed and Premix burners respectively. This burner Control System combines the benefits of
an electronic fuel/air ratio controller with an electronic burner control unit.




Post-Mixed rg_qdman burners

In nozzle mixed burners, fuel and air enter the combustion head from independent paths and are
mixed by diffuserand flow swirling blades. The idea of designing premix burners has been formed to
increase the Homogeneity of mixture, and consequently increases the combustion quality of the
burnerand reduce NOx and CO emissions.

The mixing head has been innovatively designed for complete mixing of fuel and air using staging
mechanism and a set of flow rotating blades. The fueland air are injected from independent paths and
are mixed through two rows of rotating blades, due to the creation of vortices and turbulence in the
flow.

Woven combustion head

The capability of measuring the

pressure in the combustion head Caronic Insulator

Burner housing can be
hinged open to the left
or right-hand side

Air damper actuator
Sensitive parts have been
located in a safe place

Gas actuator

Full modulating central controller

Air filter with ability of BMS connection

User interface for easy
adjusting & error monitoring



Post-mixed burner management system
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Burner selection: capacity and working diagram

Post-Mixed Burner

Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RPB-M-50/PM NG:125-500 1:4 RPB-M-80/PM NG:200-800 1:4
PO N0 — N G HMENE —Naed b
" oy '-] -ci
w!| wf e deh
: | o=
E . ‘; g ~~: g:
- .t £ " "
E f 2 o o
2. == g 7S QU
i e
| i !
".'“ N M N B M M s W W ‘.."v~ml-i.n¢~-l’--‘.-”-"-m“
- . B o S o - = R O O O TR T
Burner Capacity Butner Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RPB-M-125/PM NG:300-1200 1:4 RPB-M-150/PM NG:375-1500 1:4
= < w— BPS-AL-LENP e RPD-0-150 PN
g - . 5 wl w
§ - . E o -
j FRCIN
(v ~y ' g . .
§8<t1, S el 5
8 ' s ' . - '§ I ”~ -2 |
L - s . E . " B N NS e e L] } . i w
ne ER on o Cen 0> e Cue
- = 2o e o o - - iy 12 m m wm o1 L -r m W2 w1 wn v wn CW.'
Burner Capacity Burner Capacity
Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RPB-M-175/PM NG:425-1700 1:4 RPB-M-200/PM NG:500-2000 1:4
& SSuRE - Pttt
1w " S Y "
5 1% “ ; e “
120 L 2 " "
i 100 " & Wi .
2 00 ' -E . 4
. Pl
v - T
¥, pe.11,
27! g 111, -
® o = - — — rr.e - —_ . W M e UM e M0 e e D
-

BAb MM M M M M M M TR U O e

Burner Capacity

@0 W M0 TS0 M5 MR MR VINE 1200 130 1430 TME MOE T e

Burner Capacity




STV TEO0M08

thtah ju ]

SR

Burner Capacity (kW) Turn Down Burner Capacity (kW)
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RPB-M-250/PM NG:625-2500 1:4 RPB-M-300/PM NG:700-3000 1:4
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BurnerType L1 L2 L3 L4 D1 D2 D3 D4 B.C.D N
RPB-M-50/PM 1161 461 300 161 200 11 460 364 435 8
RPB-M-80/PM 1328 608 450 158 245 11 510 419 480 8
RPB-M-125/PM 1720 841 674 161 245 11 510 419 480 8
RPB-M-150/PM 1891 1010 843 161 245 11 510 419 480 8
RPB-M-175/PM 2031 1150 983 161 245 11 510 419 480 8
RPB-M-200/PM 2171 1290 1123 161 245 11 510 419 480 8
RPB-M-250/PM 2267 1378 1145 208 300 11 580 470 550 8
RPB-M-300/PM 2813 1591 1374 211 300 11 580 477 550 8
RPB-M-400/PM 2985 1746 1455 286 350 13.5 655 570 620 8




Installation and removal of post-mixed burners

— - =

PACKMAN Low NOx Post-Mixed burner
Capacity: 750 - 3000 kW
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Pre-Mixed rggdman burner

raadman Pre-Mixed burners equipped with a centrifugal fanand a brushless electromotor that
guarantee high performance, low sound emission and optimized speed variation. The motor
speed variation controls the regulation of gas delivery. Pre-mixed burner gas train consist of a
pneumatic proportioning multiblock gas valve that regulates gas input by fan pressure
feedback.

Thanks to standard mixing venturis, Gas and combustion air are completely mixed before the
fan wheel. Using the PWM pulse and, as a consequence, controlling the rotation of blower,
the mixture is transferred to combustion area. Finally, A well spark, results a pre-mixed flame
with minimum pollutions.

Frontal flange
Woven combustion head

Gas train include:
Molti-bloc Gas Valve
Shutter
Adapter kit

Combustion surface made
from a high- quality alloy

Ceramic insulator

Expansion joint

Gas blower

Explosion Proof

Equipted with high speed motor
Low noise and long service life




Pre-mixed burner management system
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Burner selection: capacity and working diagram

Pre-mixed Burner

Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RPB-M-15/PE NG:38-150 1:4 RPB-M-20/PE NG:50-200 1:4
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Burner Capacity (kW) Turn Down Burner Capacity (kW) Turn Down
RPB-M-250/PE NG:625-2500 1:4 RPB-M-300/PE NG:750-3000 1:4
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Burner Capacity (kW) Turn Down About working diagram
RPB-M-400/PE NG:1000-4000 1:4

] RPEMADA e Working diagram for gas burner certified in
S :‘ f accordance with EN 676.
§ ST The firing rate diagram has been obtained
35 50 considering ambient temperature of 20°C and
é*" : ; atmospheric pressure of 1013 mbar (Sea level
e - condition). For installation at higher altitudes, a

:, '_ - ",;_; ,, = -‘-_—'" - . reduction in capacity of 1% per 100 m above sea
RUTBR Spacey levelshould be taken into account.




General dimension: Pre-mixed burner

Q01

$RCO

BurnerType L1 L2 L3 L4 D1 D2 D3 D4 B.C.D
RPB-M-15/PE 745 442 204 238 98 6.6 28 228 265
RPB-M-20/PE 838 515 272 238 98 6.6 28 228 265
RPB-M-50/PE 920 461 300 161 200 11 460 364 435
RPB-M-80/PE 1192 617 450 161 245 11 510 419 480
RPB-M-125/PE 1424 841 674 161 245 11 510 419 480
RPB-M-150/PE 1668 1010 843 161 245 11 510 419 480
RPB-M-175/PE 1806 1150 983 161 245 11 510 419 480
RPB-M-200/PE 1948 1290 1123 161 245 11 510 419 480
RPB-M-250/PE 2053 1362 1145 211 300 11 580 475 550
RPB-M-300/PE 2630 1591 1374 211 300 11 580 475 550
RPB-M-400/PE 2782 1746 1455 286 350 13.5 670 574 620




Installation and removal of pre-mixed burners




Gas train selection (Post-mixed)

GT1
4 6 ;
3 3 [cP
From I 12
Gas [% — & {Q Q { {F— To Burner
Station 1 2 5 8 9 1
-
Gas Train Component
GT2
4 6 | ! 11
\GP|
From e o 3 12
O % (I E][i} &{é] | /— To Burner
Station 1 2 - ‘
13 =
Gas Train Component
1: Ball valve 8: Safety gas valve
2: Gasfilter 9: Main gas valve
3: Push button valve 10: Leak Test gas pressure switch
4: Pressure Gauge 11: Max gas pressure switch
5: Pressure regulator (Low-pressure) 12: Butterfly valve
6: Pressure Gauge 13: Multi-Block Solenoid Valve
7: Min gas pressure switch
RPB-M series
Burner Gas model Gas Trian Size
GT-1 Rp 1%
RPB-M-50/PM EAS
GT-2 Rp 1%
GT-1 Rp1l%
RPB-M-80/PM
GT-2 Rp 1%
GT-1 Rp 2
RPB-M-125/PM
GT-2 Rp 2
GT-1 Rp 2
RPB-M-150/PM
GT-2 Rp 2
GT-1 Rp 2
RPB-M-175/PM
GT-2 Rp 2
GT-1 Rp 2
RPB-M-200/PM
GT-2 Rp 2
GT-1 DN65
RPB-M-250/PM
GT-2 Rp 2
RPB-M-300/PM 6Tl DINES
GT-2 Rp 2
GT-1 DN80

RPB-M-400/PM
00/ GT-2 DN80




Pre-mixed gas burner

M T
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. .. |
In premix burners, aventuriis used before ; N .
fan to mix fuel and air. The gas line used @ | l ! | ,
in these burnersis a multiblock gas line. e - {1 F 2 , I
This block consists of two solenoid valves, ety | Pt (e | 1 1
a regulator and a microfilter. JL‘ || L] L_, 1 @}: 1
GU
MB
PB @_
From RG SH VT
Gas —» —E] To Burner
Station BV GF N 5V MV . Lt
Gas Train Components

Swirlplate - The heart of the WhirlWind system

Integrated Venturi

2. sianal amplifiel

Swirplate

+ Patented

+ Two stage cascaded
signal amplification

+ Breaks up uniform flow
pattern and reduces
resonances

¥/

<@ Silencer pocket

R

Spiral swirl plate

slanal ampiitier



Thanks to Ultra Low NOx combustion technology, we are delighted to gratefully guarantee the best
performance of our productionsin orderto meet our customerdemands.
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Minimum Combustion chamber size

Legend

1 Mounting plate

2 Gap

3 Refractory / insulation

Note: The boilerdoorrefractory/ insulation may be tapered (= 60°).

D1 Minimum boileropening

RPB-M-50/P--, RPB-M-80/P--, 370 mm
RPB-M-125/P--, RPB-M-150/P--, RPB-M-175/P--, RPB-M-200/P-- 425 mm
RPB-M-250/P--, RPB-M-300/P.................... 485 mm
RPB-M-400/P 585 mm
D3 Minimum combustion chamber diameter

RPB-M-50/P--, RPB-M-80/P-- 460 mm
RPB-M-120/P--, RPB-M-150/P--, RPB-M-170/P--, RPB-M-200/P 515 mm
RPB-M-250/P--, RPB-M-300/P.................... 485 mm
RPB-M-400/P 585 mm
11 Minimum combustion chamber length

RPB-M-50/P-- 525mm
RPB-M-80/P-- 770 mm
RPB-M-125/P-- 890 mm
RPB-M-150/P-- 1060 mm
RPB-M-170/P-- 1200 mm
RPB-M-200/P-- 1340 mm
RPB-M-250/P-- 1390 mm
RPB-M-300/P-- 1600 mm
RPB-M-400/P-- 1800 mm
12 Maximum boilerdoor depth, including refractory / insulation

RPB-M-50/P--... 200 mm
RPB-M-80/P , RPB-M-120/P--, RPB-M-150/P--, RPB-M-170/P--, RPB-M-200/P--. 200mm
RPB-M-250/P--, RPB-M-300/P 220 mm
RPB-M-400/P 300mm







History

The PACKMAN Company was established in February of 1975. This company started its official activity in the field
of construction of High-Pressure Vessels such as Hot-Water Boilers, Steam Boilers, Pool Coil Tanks, Softeners and
Heat Exchangers from 1984. As the first supplier of Hot water boilers with high quality and standard mark,
PACKMAN has started exporting its products to countries such as Uzbekistan, United Arab Emirates and other
countries in the region. Currently, PACKMAN honorfully is one of the largest producers of hot-water and steam

boilers in the Middle East..

After 40 years of experience in the field of
heating industry, especially boilers and burners,
this group started his activity on January 2011 in
the area of burners with brand of RAADMAN. The
main objective of this group was improvement
and development of industrial burners in order
to produce high quality and high efficient
industrial burners with optimum operation in the
Middle East. Based on technical knowledge and
engineering design of industrial burners,
PACKMAN Corporation started the production of
low, medium and big sized industrial burners. By
the efforts of engineers of R&D department, the
burner's combustion improved significantly and
as a consequence, the production of burners
developed rapidly. Gas, Light oil (LFO), Heavy oil
(HFO) and dual/triple fuel burners with different
firing ranges were produced and tested
successfully.

Nowadays the burners of this company cover a
firing range of 100 to 60000 kW. Single stage,
double stage, modular and Low NOx burners
(generally lower than 80 mg/kWh and
individually lower than 40 mg/kWh) are available
for various domestic and industrial applications.
High quality, optimum operation and customer
satisfaction has always been considered in the
production of RAADMAN burners. Diversity and
high quality of RAADMAN burners, besides their
easy installation and maintenance make them a
perfectselection for customers.
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6 ton/hour, 30 bar, water-tube packaging boiler

Water tube boilers

The ability of water tube boilersto be designed without the use of excessively large and thick-walled pressure vessels
makes these boilers particularly attractive in applications that require dry, high-pressure, high-energy steam,
including steam turbine power generation.
Owing to their superb working properties, the use of water tube boilers is highly preferred in the following major
areas:

e Variety of processapplications in industries

e Chemical processingdivisions

e  Pulp and Paper manufacturing plants

e  Refining units

e Power Plants
Besides, they are frequently employed in power generation plants where large quantities of steam (ranging up to
500 kg/s) having high pressures i.e. approximately 16 megapascals (160 bar) and high temperatures reaching up to
550°C are generally required.
A water tube boiler can be defined as a Steam boiler in which the flow of water in the tubes, as well as hot gases,
enclose the tubes. Not like fire tube boilers, this boiler attains high-pressures, as well as high-steam capabilities, can
be achieved. This is because of condensed tangential pressure on tubes which is known as hoop stress.

o



Intruction to raadman WT
burner

The Raadman WT burner delivers high-efficiency performance in
gas-fired package boilers with NOx emissions as low as 20 ppm at
3 percent 02. Using advanced air-fuel staging techniques, the
Raadman WT burner, operating with or without flue gas
recirculation (FGR), meets the following benefits:
e Reduces NOx and CO emissions
e Robust and reliable combustion performance
e High turndown for maximum operating flexibility
e Reliable flame with a wide range of excess air operation
e Simultaneous gas and oil firing capability
e Maximum capacity up to 40 MW
e Advanced air-fuel staging and FGR for cost- efficientlow NOx
performance
e Advanced oil gun design with low atomizing steam usage
e Low CO, particulate and opacity emissions
e Reduced downtime, maintenance, fuel and operating costs
o Extremely stable combustion using adjustable swirler and
burner head

Main Sub-divisions:
o Air Register: Turbulence-free axial airflow, the optimized
shape minimizes pressure loss through the burner and
maximizes velocity.

e Swirler: Produces stable flames and enables thorough
mixing.

e Throat: Precisely matched with the register and swirler
design to provide an aerodynamically stabilized flame.

e Gas Burner: Unique injector orientation provides fuel staging
within the flame envelope, reducing thermal NOx formation.

e Qil Burner: Advanced oil gun tip designs achieve precisely
controlled flame geometry.

o Air box

e Fuel trains

\.i;-
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Secondary air

Primary-secondary air and air registers Primary air

The basis of design is to develop a stratified flame l
structure with specific sections of the flame operating
fuel-rich and other sections operating fuel-lean. The
burner design thus provides for the internal staging of
the flame to achieve reductions in NOx emissions while
maintaining a stable flame.

Staging of the air into the combustion zone serves to "
slow down the combustion process and separate the
flame into different zones, some that operate fuel-rich
and some that operate fuel-lean.

The fuel-rich and fuel-lean zones both combust at
lower peak temperatures than a uniform fuel air
mixture, resulting in lower thermal NOx formation. The
combustion products from these two zones then ; y I8 :
combine to complete the combustion process and T Rekee———
result in the completed oxidation of the fuel. By ;
creating a fuel-rich zone in the front part of the flame,
one can also reduce the conversion of fuel-bound
nitrogen to NOx and thereby lower fuel NOx formation
as well. Do 4
Raadman WT burners are equipped with two air 1
registers suitable for any kind of liquid and/or gaseous o0 4/ |
fuel with the possibility to fire one or more fuels at the f .
same time. Combustion air is divided into “primary” 1 TR ':7 v

and “secondary” flows resulting in stratified : ‘ bbb - : .
combustion — - a

This solution allows a general reduction of combustion temperature and therefore lowers thermal NOx
generation. They are provided with a series of gas lances made from stainless steel which can be adjusted during

the operation. These lances injected the larger part of fuel gas; a small quantity is injected trough a central gas
gun to ensure the flame stability.

When a mixed gas/oil application is requested, a liquid
atomizer replacesthe central gas gun.

Air vorticity is generated and guaranteed by the vanes
which formed each air register. The position of such
vanes is set during the start - up phases and is
important to control the flame intensity and shape
which are different from one combustion chamber to
another or from one fuel to another. The air registers
vanes can be controlled manually or motorized or
pneumatically. depending on the type of hazardous
area to adjust the amount of combustion air

Gas fuel is distributed through an external plenum and a series on gas lances each of which is provided with a
skew faced “multi jets” nozzle which can be adjusted and rotated to optimize gas distribution without halting
burner operation.

Raadman WT burners are designed to meet low NOx requirements while providing high combustion efficiency
and extreme versatility. Typical applications of these type burnersinclude forced or balance draft boilers as and
process heaters.



Blade adjustment

A small amount of primary air, typically 10 to 20% of the total combustion air, is routed down the center of the
burner.New burner designs employ a curved bladed swirler, to impart rotational momentum to this primary air.
This swirled primary air creates a rotational vortex in the front of the burner, which serves several functions. It
entrains a portion of fuel, creating a fuel-rich region immediately in front of the burner.The swirling primary air
also generates a reverse flow in the form of a self-generating annular vortex that helps recirculate hot
combustion gases from within the flame zone, thereby providing additional ignition energy to the fuel-air mixture
and increasing the mass flow in this region to limit peak temperatures. In addition to controlling NOx formation,
operating under fuelrich conditions results in the production of combustion intermediates that can resultin the
destruction of previously formed NOx. In a reducing environment, NO can act as an oxidizer to react with these
combustion intermediates, resulting in the reduction of NO to N2. As such, NO, necessarily formed to satisfy the
requirements of establishing a strong flame front, can be scavenged by this mechanism. to achieve complete fuel
burnout at minimum excessair, the burner design must provide for fuel-lean zones to directly interact with the
center fuel-rich sections. Creating a secondary air zone where the majority of the combustion air is introduced
(65 to 90%) accomplishes this. The air injected into this zone is typically injected axially, with little or no swirl.
Blade angle is adjusted with axial movement of the rod connected to an annular plate. Annular plate is linked
with swirler vanes that adjust their angle. also adjusted blades can control the flame dimensions.
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Flame shape and dimension

Burners have different flames depending on their utilizations. While fire tube boilersrequire a long flame with a
small diameter, water tube boilers often require short flame but large diameter burners. In general, the flame
length of water tube burnersis 2 to 2.5 times the flame diameter.

Raadman WT burners have a ball shaped flame with substantial swirl (swirl number is higher than 0.6). The flame
has hot reverse flow into the center and cold forward flow at sides. There is intense mixing and the secondary
jet velocity is more than the primary jet velocity. The flame is used for combustion chambers which are more or
less cubicle in shape.

Estimated flame dimensions

Flame Lenght-Diameter / Firing Rate Diagram
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Using the unlimited subdivide flames, with asingle combustion air register, we can offerany flame
shapes for a much better combustion fitted the chamber of the target boiler.




rg_gdman WT burnerfor multi-burner boilers

To achieve higher capacities, use several burners in industrial water tube burners. In Industrial boilers, the
simultaneous use of two burners is common, the flame shape of each is adjusted using air register vanes and
swirler. These boilers have a common air box that the whole boiler air enters this air box and by adjusting theair
register and swirler the shape of flame and the heat capacity of each flame will be adjusted.

The shape of the flame is such that each burner has a separate small flame, but eventually all burners will have a
single large flame.

As a result of many observations of multiple-burner, oil and gas firing equipment, on a wide range of boiler
designs, it has been concluded that the proper airflow distribution to each burneris essential in order to control
fame shape, fame length, excess air level, and overall combustion efficiency. Proper airflow distribution consists of
equal combustion airflow between burners, uniform peripheral velocity distributions at the burnerinlets, and the
elimination of tangential velocities within each burner. If the unit has been designed with windbox FGR, the 02
content must be equal between the burners, and this is accomplished by balancing the FGR distribution to each

burner.
' Hot Gases Out

FURNANCE




A E

CFD expertsin R&D department

Industry relieson heat from the burnersin all combustion systems. Optimizing burner performance is critical to
complying with stringent emissions requirements and to improve industrial productivity. Engineers involved in
designing and building advanced combustion equipment for the hydrocarbon process industries routinely use
Advanced CFD to advance new burner technology. The science and technology of CFD has matured to the point
where performance predictions are made with a degree of confidence from models covering a wide range of
complex furnace, burner, and reactor geometries. While tremendous advances have been made in
understanding the fundamentals of combustion, the remaining challenges are complex. To make improvements,
it is critical to understand the dynamics of the fuel fluid flow and the flame and its characteristics. Computationa |
Fluid Dynamics offersa numerical modelling methodology that helps in this regard. Commercial CFD codes utilize
a standard approach to simulate chemical kinetics, which approximate the consumption and production of
chemical species. This causes the engineer to use simplifying assumptions about the chemistry considered in the
simulation. While this simplified chemistry includes adequate information to predictflow patterns and local heat
transfer, these models lack sufficient information to accurately predict NOx and CO production. Alternatively,
the NOx chemistry is decoupled from the main calculation and obtained using post-processing techniques. CFD
coupled with cold-flow physical modeling and hot-flow burner tests provides a powerful analytical tool to
develop accurate, timely, and cost-effective burner designs.

Packman R&D Department is accustomed to working on custom engineered solutions, and our sales applications
and thermofluidic engineering department are ready to assist with complex applications. As part of our design
and engineering process, we have the ability to use Computational Fluid Dynamics (CFD) modeling to predict
product performance or adjust product design prior to burners being installed in the field.




Igniting technology

The most powerful ignitors are based on high energy
systems developed over decades of experiencein
applications requiring safe and reliable operation, such as
power generation plants and steam generating utilities.
The High Energy ignition systems ensure a number of
robust intermittent sparks realized by the energy
accumulated by a capacitor, providing more powerful
ignition capacity than high tension arc electrodes. The
Ignitors includes gas electric ignitors, light oil electric
ignitors, without or with premixed air, suitable for
continuous operation, as well as the direct spark ignitor for
light up of heavy oil. Usually, the igniters are an integral
part of the supply of burners or combustion systems

The ignitors can be supplied with in-built flame scanners or ionization flame rods, with automatic retraction
driversand with power supply units for installation in any environment and hazardous area. High Energy Electric
Ignitor has been capable to withstanding to every temperature which could be prese ntinside wind box and which
can be up to 350 °C, and the discharge head itself must withstand to the very high radiation temperature close
to the burner flame. The ignitor consists of three main parts, namely: Control Box, in which the power for the
discharge is generated High Voltage Armored Cable, used to carry this power to the ignitor itself The Special
Ignitor End, at which the discharge occursacross a semiconductor gap We can provide ignitors for a wide range
of application and for any kind of industrial process as industrial boilers for steam/ power generation which
burners where installed on boilers front wall or at boilers corners (tangential combustion), refinery or industrial
furnace, thermal oxidizersand process heaters and so on.




Reliable flame monitoring

Flame monitoring plays a crucial role when it comes to reliability and safety.

Determination of the best method of flame monitoring takes into account not only the burner and the fuel to be
combusted, but also how the system operates and the conditions inside the combustion chamber.

Heat generators with one flame per combustion chamber are easier to monitor than those with multiple flames.
In the latter case, it also depends whether the flames are firing into the combustion chamber from the same or
opposing directions.

Biomass plant and waste incinerators need a flame monitoring system that is not affected by extraneous flames.

DB series are for plant with multiple burners firing from different directions into a single combustion chamber,
and for process plant with various flame sources. The flame scanners monitor each flame separately via up to
ten load-dependent switching thresholds for each fuel.

Lamtec - F200K, F300K

The compact flame scanner is composed
of a cylindrical casing comprising an axial
light incidence aperture, a processing
status indicator at the rear of the unit and
operational controls which can be
accessed by removing the cover.

vy
A A

The device is connected through an
integrated standard plug and using a
connection cable required for this with
coupler.

Flame Detection...F200K

Combustion zone Flame root

|

Amplitude

\/ Air supply
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Fuel types and simultaneous combustion

Oil Burner: Controlling Precise Flame Geometry
The steam or mechanical atomizers on our low-emission utility boiler-burnersachieve precisely controlled flame
geometry that creates substantial NOx reductions over conventional oil-fired burners. The low-energy-
consuming steam atomizer provides a turndown ratio as high as 8:1, with less than 7% steam-to-fuel oil ratio.
This atomizer eliminates the need for a more complex constant differential system and operates at a constant
pressure.
Gas Burner: Setting New Standards in Staging
Raadman WT burners effectively control NOx by staging fuel and air. Using both a multi-poker injector and
center-fired gas burner, fuel-rich and fuel-lean zones are created within the flame envelope. The ratio of center-
fired gas to poker gas, together with poker orientation and location, is carefully optimized for each application.
Simultaneous gas and oil firing
Raadman WT burners offer the flexibility of simultaneous gas and oil firing. This gives you the options of firing oil
and gas in the same burner, or gas in some and oil in others based on your specific needs. Our burners allow you
to switch fuels at various loads without affecting the boiler operation.
In the center of the register, the fuel oil sprayer with swirler is furnished. Surroundingthe exterior of this swir ler,
multiple gas spuds (Spoke nozzle) are furnished, where intimate air/gas mixing is facilitated by primary air flows
from outside the swirler.

e Wide turn down range 8:1

e Qil and gas firing in combination available

® NG, LPG, HFO, and LFO gases fuel singular burning available

e Low NOx option available

Gas flame Oil flame Airinlet




Gas train — meeting the requirements of NFPA-85

Vent to atmosphere Vent to atmosphere
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A Safety shutoff valve, spring closing (N.C)
C Vent valve, spring opening (NO)
D Gas flow control valve H Gas strainer
| Closed Position interlock on valve safety shutoff
J Constant gas pressure regulator valve
K Vent line manual shutoff valve for leakage testing
(locked or sealed open)
L leakage test connection M Gas meter (optional)
N Drip leg
Q High gas pressure switch
R Low gas pressure switch
S Pressure gauge
T Manual shutoff valve
X Low fire start switch
Note: NC = normally closed, deenergized
NO =normally open, deenergized

Note: Safety shutdown interlocks (not shown)




Pressure based spill back lances/atomizers:

The burner-lance is especially suitable for use in or on an
oil burner and is designed to operate spill back atomizers
with integrated shut-off needle. The strong spring on the
actuating rod pushes the needle in closed position. This
ensuresa reliable shut-off under all circumstances.

Fuel, branched off from the supply line actuates the
piston for opening, either controlled by two external
solenoid valves or by one 3/2 solenoid valve. The piston
has a fixed travel. While opening, the needle inside the
atomizer is retracted in the correctposition by means of
a spring at the back of the atomizer against a fixed stop
on the needle itself.

During the pre-purge period of the burner, the needle is
keeping the orifice closed and the fuel circulates through
the lance at pre-set supply and return pressure. On
energizing both solenoid valves and the 3/2 solenoid
valve, even after long idle intervals, there is immediate
atomization guaranteeing perfectignition.

The burner-lance is suitable for supply pressures from 20
up to 40 bar and fuel temperatures up to 140°C.

Air/Steam lances/atomizers

The burner-lance of with shut-off needle is especially suitable for use in or on an oil burner and is designed to
operate Y series atomizers with compressed air or steam. The strong spring on the actuating rod pushes the
needle in closed position. Compressed air, controlled by an external 3/2 solenoid valve, actuates the piston for
opening. The piston has a fixed travel, pulling the needle in the correct position when it opens.

During the pre-purge period of the burner, the needle is keeping the central orifice in the reverse disc closed. On
energizing the 3/2 solenoid valve, even after long idle intervals, there is immediate atomization guaranteeing
perfectignition. The burner-lance is suitable for supply pressures up to 16 bar and fuel te mperatures up to 140°C.




Typical fuel and atomizing medium supply systems and
safety controls for oil burner (Based on NFPA-85)

Clearing

~ 7

X
o (zsc (;E‘
o [} P Ve, S
b T /N t E P \
R R e o D
supply \/ = ‘ ' 7
w7 -
Recirc. to tank ,\—*D B : X T
v e .
or pump iniet Z 2 ' S S—
Z) S A oil
N (Pst) (er) '
\\ / SRS SR R SRR S SR \ ’/ bume
J ' =
Atomizing T Z —— — \I' ? N
g 12 & [t = 5 &
supply i i — T A > 7
w \ ‘ L [—77.\;3"% - I
C>——1 ot gy DIt |
N\ ‘ Y
Allernate T Z r ;7'
atomizing AIN sz |
medium DN Trap
supply v Drain

A Safety shutoff valve, spring closing (NC)

B Qil recirculation valve atomizing (NO) (optional for unheated oil)
D Qil flow control valve

F Low oil temperature switch (not applicable for unheated oil)

G High oil temperature switch (not applicable for unheated oil)

| Closed position interlock on safety shutoff valve

J Atomizing medium differential control valve

L Automatic atomizing medium differential shutoff valve

M Qil meter (optional)

N Low atomizing medium pressure switch

O Oil strainer

P Atomizing medium flow interlock differential switch, or pressure interlock switch
R Low pressure switch

S Pressure gauge

T Manual shutoff valve

U Oil temperature gauge (optional for unheated oil)

W Atomizing medium strainer

X Low fire start switch

Y Atomizing medium flow orifice

Z Check valve

Note: NC= normally closed, deenergized
NO=normally open, deenergized

Note:
Safety shutdown interlocks (not shown)



FGR

One of the first methods of NOx reduction was the use of flue gas recirculation (FGR), whereby a portion of the
stackgases was returned and mixed with the combustion air to the burner. This added additional mass flow into
the combustion zone across which the heat release was distributed, and thereby lowered the temperature and
accompanying thermal NOx formation. The introduction of FGR into the combustion air increases the overall mass
of the reactants, and hence the products, in the combustion process. The increased mass, as well as the increased
reactant diffusion time requirement, reducesthe overall flame temperature. The fact that the flue gases being
returned also have very low oxygen levels, typically 2 to 4%, resulted in a lowering of the volumetric oxygen
concentration entering the combustion zone, which also helps to retard NOx formation by limiting oxygen
availability. FGR was added to many conventional burners, and could resultin NOx reduction ranging from 20 to
75%, dependingon the amount added, the fuel being fired, and the initial NOx level. The problems with FGR
addition to conventionalburners were three-fold:

(1) additional fan capacity had to be used to transport the hot flue gases to the burner combustion air system,
resulting in increased capital and operating costs;

(2) veryhigh levels of flue gases were often required to reduce NOx emissions to acceptable levels;

(3) high rates of FGR, typically over 20%, decreased the flame temperature to the point where burner operation
began to become unstable.

Presenting the edge of burnertechnology at 20th HVAC Exh.
Tehran, 1400
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ABOUT
ROMAN

PACKMAN industrial group has been operating since 1975. Supplying fresh
waterisoneoflong-term goalsofthiscompanyfortheindependenceofiran
inthewaterrelated industries.

Inthisregard, the Daaryaab project has been defined in Packman Company
with the presence of more than a hundred experts, including engineers and
university faculty members.

The ROMAN project is one Daaryaab’s sub-projects. ROMAN’s name is a
combination of Packman’s company name and the word RO (Reverse
Osmosis) and is indicative of the field of work of this company in the
direction of providing fresh water by reverse osmosis.

The working group of the ROMAN project consists of summa cum laude
graduates of the country’s universities with scientific degrees of doctorate,
master’s degree and bachelor’s degree in chemical engineering, mechanical
engineering and electrical engineering. This working group has made every
effort to fully meet the needs of the country in this area by using the expert
forceinside the country and trusting the scientific connections with various
scientificand industrial centersin the world.

Therelevantareasare:

. Waterand wastewatertreatment using reverse osmosis desalination
systems

. Demineralized water (DEMIN) production systemsforspecialindustries
« Ultrafiltration and combined RO-UF treatment systems

« Wastewatertreatmentsystem and water cycle of variousindustries

« Chemistry of the steam-to-watercycle

www.roman.daaryaab.com
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Listof Water Treatment Products
ROMAN

Water Treatment Products page
Reverse Osmosis Water Desalination......cccceeeeeeccecneee. 439
Physical Filter
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92% of the total water resources
The amount of water consumed
inlran'sagricultural sector
Currently, Iran uses 83% of its
totalrenewable freshwater
resources, whileinternational
normssuggesta ceiling of 40% to
ensure environmental
sustainability and meet the
increasingdemand of a growing
population.

260mm average annualrainfall of
the country
70% of which evaporates directly

Water evaporationis three times

theworldinlran

Thetotal water evaporation capacity

inthe countryis equivalentto 3 times
. the water consumptionintheagri

- cultural sector

Iran asthefifth most consuming countryin the world in2020

Forecasting the ratio of water use to
water supply (water stress) in year 2040
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Arid and semi-arid areas
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The consumption of the
whole country
96billion cubic meters equal to

%80 0f the country's water resources

Comparison with global Consumption Global
statistics , . perlranian =~ = standard
Water consumption per personin 300 liters 140 liters

Iranis 2 timesthe world standard
consumption

7 Freshwater /\mvera;;g lakes Water sources of deep wells
%25 and salt and fresh waterin the

world
isonly 2.5% of the fresh water

available

Underground water
%10

. The necessity of
desalination of existing
saline waterresources
is moreimportantthan
ever

"

d -
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Desalination By Reverse Osmosis Method

Reverseosmosisisaform offiltrationunderpressureand thefilterofwhichis
asemi-permeable membrane. The force required to overcome the osmotic pressure
in reverse osmosis water desalination is created by using high pressure
pumps. Therefore, waterenters the dilute side from the thick side by passing
through the semi-permeable membrane. This semi-permeablemembrane can
remove many types of molecules and ions from water, therefore, it is used
inbothindustrial processesand drinking water production.

The pressure required forthe pump depends on the salt concentrationin the
water to overcome the osmotic pressure. This technology can remove viruses
and chemical substances such as metalions, lead, arsenic, fluoride, radium,
etc. and radioactive substances such as plutonium, radioactive and
strontium, which cause water pollution.
Desalination is the most important
applicationof reverse osmosis process
in today’s world. It consists of several
parts: 50% desalination of sea water
and brackish water, 40% high
purity waterforusein (pharmaceutical,
electrical and energy production
industries) and 10% urban and
industrialwaterdisinfection system

Ultrapure Water Or Demin Water
Demin water is used in high-pressure boilers, electronic industries and
industries that require ultra-pure water. Two methods can be used to
produce demin water: The first method is to use the RO Double device. Two
reverse osmosis devices are used in series in this method. The second
methodistouseaRO reverse osmosisdevice with aresin system.RO reverse
osmosis treatment with a resin system is the best way to produce
completely pure waterthat doesnot contain anysalts. In this method, first,
The TDS of the water reaches close to zero by using RO device in reverse
osmosis method. Then, theremaining
ionized salts in the water are removed
usingaresinsystem.

The ion exchange resin used in this
method is Mix Bed. This resinis able to
remove cations and anions in water.
This method is more economical than
the Double RO method in producing
completely pure water.




UFAnd Combined UF-RO Treatment Systems

Ultrafiltration (UF) is a membrane filtration process similar to reverse osmosis
which moves water through a semi-permeable membrane using hydrostatic
pressure.

Ultrafiltration is used as an agent to separate bacteria, viruses and other
harmful contaminants from water, butions and small molecules are not
removed in this method. UF membranes remove dissolved substances with
a size of 0.03 micron and larger. Suspended particles that are too large to pass
through the membrane stick to the outer surface of the membrane and only
fresh water and dissolved minerals pass through it. Ultrafilters have the ability to
remove sand, mud, clay, algae, microbes, bacteria, viruses and
humic substances. lons and small molecules are not removed in this
method.

Although ultrafiltration is used to
treatment surface water with very
low salinity and produce drink- !
able water, but its main role is in
the desalination industry as a
pre-treatment of nano-filtration&
reverse osmosis methods

Wastewater Treatment System & Water Cycle Of Various Industries

In the wastewater treatment process, the natural treatment process is tried to
bedonewith afasterspeedtoremovethe pollutants.

Wastewater contains impurities such as suspended materials, floating
particles,waste materials, etc. Physicaland biological processes are used
forwastewater treatmentintheconventionaltreatmentprocess.

Different wastewater treatment methods are divided into three main
categories: 1) Primary treatment (physical process), 2) secondary treatment
(biological), 3) advanced treatment (combination of physical, chemical and
biological methods).

Fach category of these treatment
processes can include preliminary §
sedimentation  units,disinfection
and sludge management (sludge
treatment&disposal).

It should be noted that, considering
proper pre-treatment, the reverse
osmosisprocesscanbeusedinaddition
to sweetening salt water (such as sea
water) to reuse polluted water during g&=
the production of industrial products &
such as steel, stone cutting factories
and...
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Chemistry Of Water Vapor Cycle

Steam production with good quality is required for active industrial
boiler systems. Achieving this goal depends on the proper management of
thewatertreatmentprocesstocontrolsteam purity,depositsand corrosion.
In addition, some impurities in boiler water, especially high alkalinity and
organic matter,change the surfacetension of waterandallowsmallbubbles
to collapse into larger bubbles. Larger bubbles create a larger foam layer,
which results in higher heat transfer and lower vapor quality. As a result, it

is very important to keep boiler water chemistry stable within the specified
range. Forthispurpose,dosingsystemsare designed by the ROMAN group to
release chemicalswith a certain pressureand speedintothe water.
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Reverse Osmosis Advantages

The Possibility of Using Infinite Resources of
Sea Water& Underground Resources In This
System

By using this system, fresh and potable water
can be easily obtained in areas that are facing a
shortage of fresh water or a water crisis and are
closetothesea.

Improving The Water Color And Taste
Thereverseosmosissystem producesclearblue
water by removing turbidity and dissolved ions
(such as lead) that reduce the quality of water
taste. Asaresult, watertreated by reverse osmosis
hasabettertastecomparedtotap water.

Remove All Unwanted Particles Including
lonsAnd Heavy Metals

The reverse osmosis treatment method is able
to remove ions soluble in water such as lead,
iron, manganese, etc. In addition to damaging
industrial equipment, these ions also cause
damageto health.

High Efficiency

Compared to water treatment by distillation
method, water wastage is much less in the
watertreatmentprocessbyreverseosmosiswhen
TDS <4500 ppm. Typically, recovery amount in
the RO systemisapproximately between50and
58%.

EconomicalAnd Low Energy Consumption
Compared to thermal methods of water purification,
reverse osmosisconsumeslessenergyandifthe
water TDS is lower than 45000 ppm and it does
nothavethe problemsrelated to hightemperature
orsedimentation, clogging and corrosion.



Reverse Osmosis Applications

Drinking Water Production

Pollutantssuch as lead, bacteria, viruses
that can be transmitted by water, etc. in
water have harmful effects on human
healthandbody. Sincethereverse osmosis
system has the ability to remove these
pollutants, it produces clear water
without harmful pollutants.

ChemicalIndustry

In this context, it is possible to supply water
with the desired quality needed for the
production of cosmetics and health
products, water needed for the electro-

plating industry, water needed for the |

dyeing and printing industries, and
water needed for laboratory washing

usingareverseosmosiswater purification

system.

Food Industry

Preventing corrosion and sedimentation
is one of the applications of water
purification used in steam boilers.
Because boilers are the most important
part of the food production industry. In
addition, the reverse osmosis system is

alsousedinthefoodindustrytoconcentrate |

liquids.

ElectronicsIndustry

The reverse osmosis water treatment
systemin the electronics industry can
be used to supply water needed for
battery making, water needed for
the production of microelectronics,

and water used in the production of |

semiconductors, devices, and optical
fiber.

www.roman.daaryaab.com
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Agriculture Industry
Desalination of industrial water in this
industry is very important to prevent

damage to agricultural products. As a |

result, the water used in the irrigation
department is desalinated using a
reverse osmosis filtration system so as
nottoharmthe plants.

Water Supply For Heating & Cooling §

Systems
Low quality water entering the boiler

increasesenergy consumption,reduces the ¢

quality and purity of produced steam,

and ultimately reduces production

and quality. Application of reverse

osmosisisinthewatersupply circuit of |

the boiler and increases the reliability
of production and reduces the cost of
operation

Pharmacology

Due to the presence of salts and
impurities in the drinking water of
the urban water supply system,
it sometimes makes it impossible to
use this water in this industry. Reverse
osmosis can be used to ensure the
desired quality of this water, which can
reduceimpurities by 98%.

Power plant/Refinery/Petrochemical “

Purification of the water used in the
steam boiler prevents the formation

of deposits in the turbine blades and Higs
the loss of its balance, which ultimately &S
disrupts the electricity production &3

process. As a result, the use of reverse Sk

osmosis water purification system in

the powerplanthelpsalotinelectricity

production.

I s

in HEH""H?,_'.







Maximum SDI
of Inlet Water=
3

Nominal
Reduction of
TDSbythe
System=
95%-99%







Water Treatment Steps By Reverse Osmosis

Post-Treatment Unit e 03 I

The available equipment is
determined based on the
sensitivity of the fresh water
consumer unit. This section
can includes disinfection
system, TDS adjustment, PH
adjustment, etc.

04

i [

CIP &Flushing Unit I Illl ‘
Thechemicalwashingmethod § Y v
is selected based on the type

of clogging and the correct
selection of this method has
a significant impact on the
performance and life of the
membranes. Flushing: When
the machine is stopped, the
surface of the membranes
must be washed with purified
waterto preventtheformation
of deposits.
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@ Treatment Unit
The water subjected to the
pre-treatment process enters
the pressure vessels by a high
pressure pumpthathasareverse
osmosis membrane inside

]

—@ Pre-Treatment Unit
Equipment such as sand filter,
active carbon filter, cartridge
filter, chemical dosing system
(such as Antiscalant, sodium
meta bisulfite, etc.), ultrafil-
tration, MBBR/MBRare selected
according to the condition of
raw water.
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Pretreatment System Equipment

SandFilters

This filter physically removes solid and
suspended particles, mud & biological
suspended particles up to 50 microns.
In simpler words, sand filter reduces * &4
the turbidity of the water and, as a
result,makesthe waterclearer.

Carbon Filter

Activated carbon has an acceptable
ability to remove color, odor, oil and |
grease, free water chlorine, with a very = E
porous structure and a very high specific i
surface. Itis also effective for reducing [
a wide range of minerals, chromate,
sulfide, chlorineand chloramines.

Bl .
o
1}

Water Softener

In this method, the hard ions in the
water (calcium and magnesium) are
exchanged with the soft ions in
the resins during the passage of
the water through the resins. Water
flow rate, desired water hardness and
backwash time are effective factors in
designing resin hardener with suitable
capacity

UltraFiltration
This system is used when BOD, SDI, s
COD and high turbidity indicators and
TOC parametersshould beintherange
of 0-40 ppm, orforsurface watertreatment
with very low salinity and water ,
production. But its main role is in the
desalination industry as a pre-treatment o :

of nanofiltration and reverse osmosis Ultra Filtration
methods. ' -

o




MBBR/MBR Filter

These filters will be used when inlet &

flow to reverse osmosis treatment sys-
tem, is wastewater or the BOD/COD
is very high and the TOC value is more
than40ppm. Usingultrafiltrationalone
is not correct to purify this water, and
in addition to RO, ultrafiltration is also
harmful.

PH Adjustment Dosing
Based on the analysis of the incoming
water and the availableions, acidification

will be used with a high saturation index |

to prevent the formation of sediment on

membranes. Also, the permeate output §

from reverse osmosis has low pH and
NaOH dosing can be used to balance the
final

Dosing of AntiscalantInjection

Itis used to minimize the deposits that
form membranes in the RO process
anddissolves.

the materials accumulated near the
surface of the membrane and reduces
the amount of deposits. Its selection
depends on composition of the inlet
water. Many of these materials are
made with purpose of solving the
problem of specific sediments.

Chlorination Dosing
Itisusedinthepre-treatmentofreverse
osmosis and nanofiltration systems,

with the aim of preventing biofouling, ¥

especially when surface water is used

PHAdjustmentDosing

o

L {* — '_,-.

as a source of water supply. Chlorine & 4

must be removed before chlorine
enters the membranes in order to
prevent reverse osmosis membranes
from oxidizing.

=

Chlorination Dosing

B | 1=k
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Declaration Dosing

Membranes will be oxidized by free
chlorine, if the amount of free chlorine
entering the reverse osmosis water is
more than its allowed limit. Therefore, &=
chemical dosages such as sodium
bisulfite (SBS) or sodium metabisulfite
(SMBS) will be used to remove this R -
type of active chemical and prevent Declaration Dosing
membranedamage. : “—

Ozone Generator

This system is used in pre-treatment
to oxidize heavy metals such as iron,
manganese, aluminum, etc., to reduce
oreliminate organic, bacterial and
microbial water pollution which will
damage the membrane if it enters
reverseosmosiswithahighconcentration

Heat Exchanger

The heat exchanger will be used to
provide the optimal temperature for
the reverse osmosis process when the
temperature of the incoming water
flow is variable in different seasons
and is very low or very high compared
to the designed state or the operating
range of the membrane. It will change
by changingthis parameter.
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CartridgeFilter

In all reverse osmosis systems, Roman
Group uses cartridge filters in the last
partoftheRO pre-treatmentsystem just
beforethefeedwaterentersthepressure
pumps to protect these pumps and RO
membranes from the dangers caused
by the presence of suspended particles
indrinking water.
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Treatment System Equipment (Reverse Osmosis)

Chassis _
The chassis design of ROMAN group
reverse osmosis system is done in |
a special way according to the
placement of the equipment. It is
made with steel or stainless steel sheet
and its thickness is determined based
on the weight of the equipment under
construction.

The number of chassis connections
and equipment installation locations
are determined precisely based on
their working weight, dimensions and
piping. All parts of the chassisare made
with stainless steel materialand can be
fully assembled, disassembled and
replaced withrusted ordamaged parts.
Bending is used in the construction of
ROMAN group chassis and welding
is not used in any way. This has led to &
easy construction, simple repairs and |
relocation, and increased production
speed.

Also, the chassis design is such that it F
is resistant to rust and splashing of
chemicals and it is easy to access all
equipmentandcleaning.

The chassis is analyzed statically and =
dynamically after the design so that it | .«
doesnotsufferany problemordamage :
whileworkingonthesite.

The chassisis covered with three layers ?
of epoxy paint if the chassis material is

www.roman.daaryaab.com
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High Pressure Pumps

Floor pumps and in some cases piston
pumps are used to create pressure in
reverse osmosis desalination devices.
The impeller material of these pumps
must be selected in such a way that
it does not get damaged or corroded
duringthe watertreatmentprocess.

Pressure Vessel

All reverse osmosis systems have a
fiberglass or stainless steel housing
which can withstand high pressure
and is responsible for maintaining
andprotecting the membrane. The °
pressure vessel is made to the size
of the membrane and its structure is
proportional to the shape of the
membrane.

Membrane

Reverse osmosis membranes are thin 7
film composite or TFC. These membranes
are used in many purification processes
such as desalination due to their
excellent mechanical properties and s ) —
extraordinary rejectionratio. '
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Piping §
1.Low pressure: all communication
pipes are of U-PUC type from the i
pre-treatment section to the high o
pressure pump.
2. Highpressure:allcommunicationpipes, |
valves and connections are of stainless
steeltype,fromthehighpressurepumpto
the produced waterand waste water.
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Instrumentation

Reverseosmosissystemsareusually pres-
sure transmitters, rotametric flowmeters
with temperature transmitters, pressure

transmitters, free chlorine sensors, TDS @

controllers, PH controllers, ORP sensors,
etc.,andwehaveintroducedsomeofthese
equipment.

Temperature Transmitter

The temperature of the flow
entering system is controlled by
temperature transmitter, because
change in temperature will causes
change the quality of purified water
and even causes damage to the
membraneinsome cases.

Pressure Transmitter

The pressure transmitter measures
pressure of liquids, fluids and gases.
Thisinstrument receives a weak electrical
signal and convertsitinto an electrical
signal to be sent to controllers,
electronic circuits and monitoring
systems. The main purpose of
controlling the flow pressure is to
prevent problems such as cavitation,
to inform about the clogging of filters,
etc.

Free Chlorine Sensor
Thisdeviceisused to know theamount
of free chlorine in the water entering
the reverse osmosis system and
prevent damage to the membrane.
Chlorine sensor is one of the most
important sensors for various industries
thatuse water.

alima
Instrumentation
=y J F 1” _—

-

(k.

Frée Chlorine Sensor
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Rotametric Flowmeters

They consist of a conical glass or
plastic tube and a float. This tool
is used to measure flow rate. Flow
rate measurementisespecially im-
portant to check process and proj-
ect conditions when a fluid is pass-
ingthrough thefacility.

——

ORP Sensor

The ORP oxidation reduction potential
indicatoris used to ensure the absence
of free chlorine and the complete re-
moval of this chemical. The Oxidation
and Reduction Potential Index (ORP)
controller is also used to ensure the
absence of free chlorine and the
completeremoval of thischemical.

TDS
TDSmeterisadeviceformeasuringthe
amount of TDS or the concentration
of dissolved solid particles. Due to the
increase in electrical conductivity of
the solution due to dissolved ionized § |
solids such as salt or minerals, TDS |
meter measures the conductivity of
the solution and based on that, it
estimates amount of dissolved solids
inthedesired solution.
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Control System

The ROMAN desalination control system
is based on PLC control system with
ability to send information and status
of the device, which givesan accurate
picture of the system.
Thereferenceforprecisioninstruments
panel parts and standard layout is

Control System
IEC. ] B
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Post- Treatment System Equipment

Deionization

Deionization system can be used for
the secondary reduction of ions in
purified water or to control a specific
ion.ion exchange process takes place
by removing the undesirable ions and
replacingacceptableionsofsolidresin.

UV For Sterilization

This system is used in the post-treat-
ment section to ensure the complete
removal of microbial, viral and bacterial
contamination in cases where the
purified waterisusedfordrinking.
Ultraviolet (UV) rays are effective
against all microorganisms including
bacteria, viruses, fungi, molds, yeasts
and algaeintheairandsurfaces.

Mineral Additives

Therefore, long-term use of this water
is not useful for drinking because
water treatment by reverse osmosis
system has very few salts. For this
reason, mineral additives are used
to increase useful and essential ions
needed bythehumanbody.

NaOH Dosing
Due to the fact that pH of water treated
by RO always decreases compared to

the pH of the inlet flow to RO, according §

totheuseoftreated water, (forexample,

the pH of the water entering the boiler |

should beincreasedto5.8).
Sodium hydroxide dosing is used to
increase pH.

Post-Treatment System
EquipmentDeionizatio

Uv ForSterilizfation

4]

.
==
Mineral Additives

§ .

NaOH Dosing

n
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CIP UnitEquipment

The CIP unitisanindependent and basic unitfor washing membranes. This
unit is responsible for recovering the membranes with periodic acid and
base washes and in some cases, do the daily drainage of the membranes
with fresh water. The chemical washing method is selected based on the
type of clogging and the correct selection of this method has a significant
effectontheperformanceand life ofthe membranes.

A long delay in chemical washing after clogging of the membranes makes
washing difficult and reduces the life and performance of the membranes
after washing. Itis also necessary to wash the system with purified water
every timeitstops,in cases where the waterenteringthe membrane has the
possibility of sedimentation.

CIP Tank

This tank is used to store washing
solution during CIP operation. The
material of this tank must have
sufficient resistance against various
acidicand alkaline chemical solutions.
Also, an electric heater is used inside
this tank to set the appropriate
temperatureduring operation.

CIPPump

The CIP pump is selected according to
the number of reverse osmosis
filtration system membranes. The
pump pressure is usually considered 5
bar. The pump material is also selected
according to the chemical solutions
usedintheCIPoperationsothatitdoes
not sufferfrom corrosion.

CartridgeFilter :
After passing through the membrane, Vo o
washing solution returns to the tank. "
The return flow to tank can contain
various contaminants such as mineral,
biological or organic contamination. A
cartridge filter is used to prevent these
contaminations from re-contacting
the membranes at the outlet of the CIP

pump.

Cartridge Filter
gy
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Tap water

Brackish
water

Salinity (ppm) Seawater

Efficiency (%) salinity (ppm)
satnity (pp
- Efficiency (%) y (ppm)

35000-45000

Fasc | Eicency (%)

Work pressure

e | Flask || so-7sbar

Flask

Membrane type 15-20l/h.m2 Salinity (ppm)

Membrane type 35000-45000
"Seawater4"or8 Treatment

method

Using thermal
systems
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Flow Diagrams of Reverse Osmosis Based on Inlet Water Analysis

Water Without Special Chemical Compounds

Water does not need pre-treatment or special chemical dosing
to improve the conditions of water entering RO if the water entering
treatment system does not contain chemical or biological pollution
and the ions dissolved in the water are chemically balanced. In this
case, allundesirable waterimpurities will be removed or reduced by a
simplepre-treatmentand ROsystem.Inthiscase, thepre-treatment system
equipment is considered the simplest and will include sand filters,
carbon filters, acid/sodium hydroxide dosing system, and
cartridge filters. Water enters the main treatment system (RO) after
going through the pre-treatment steps and creating suitable
conditions to enter the RO device and thus impurities are removed
fromit.flow diagram of the reverse osmosis purification system is as
follows:reverse osmosistreatment system flow diagramis as follows:




Water Containing a High Concentration Of Heavy Metal lons

By designing a suitable pre-treatmentsystem, itis possible to remove heavy
metal ions if the water entering reverse osmosis system contains a high
concentration of dissolved heavy metal ions (such as iron, manganese,
aluminum, etc.) that can be oxidized. In this way, by preventing the entry of
these types of ions, we will not witness the occurrence of sediments that
interfere with the function of membrane. Pre-treatment system equipment
can include chlorine injection system, ozone injection system, tank (to
provide time for metals to oxidize), disk filter, sand filter, carbon filter, sodium
meta bisulfite injection system, acid/sodium hydroxide injection system,
dosing system antiscalant and finally cartridge filter if chlorine dosing and
ozonation to water are used at the same time. The water enters the main
treatmentsystem (RO), aftergoingthrough pre-treatmentstepsandcreating
suitable conditionsforenteringthe RO device,andinthisway,impurities are
removed from it. The reverse osmosis treatment system flow diagram is as
follows
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Water Containing Chemical/Biological Pollution

Asuitable pre-treatment system should be considered which is effective
inremovingorreducingthese parametersifthewaterenteringthereverse
osmosis treatment system contains chemical (COD/BOD), biological
pollution and the concentration of heavy ions dissolved in should be
optimal. This is done in order to reduce the chemical oxygen demand
or biological oxygen demand of the water, and prevent damage to the
RO membrane. Pre-treatment system equipment caninclude sand filter,
carbon filter, and ultrafiltration system, water storage tank treated by
ultrafiltration, acid/sodium hydroxide injection system, antiscalant
injection system, and finally cartridge filter (it should be noted that in
some circumstances, the chlorine injection system may also be added
to this system). The water enters the main treatment system (RO), after
goingthrough pre-treatmentstepsand creatingsuitable conditionsfor
enteringthe RO device, and in thisway, impurities are removed from it.
Thereverse osmosistreatmentsystem flow diagramisasfollows.




Technical Specifications Of Reverse Osmosis
Designed By ROMAN

Technical Data

Flow Rate

TDS Input

Recovery

Feed
Pressure

TDS Output

Length

Width

Height

m3/h

ppm

%

bar

ppm

500-
3000

60

11-15

27

15

29

O O aam e 8

| —— -ll )

--' ‘-I_--I '||_

5 10
500-  500-
3000 3000

60 75
913 12-18
311 34

4 6

2 2

25 25

L R T | S D e B

15 20 25 30 35 40 45 50
500-  500- 500-  500- 500-  500- 500-  500-
3000 3000 3000 3000 3000 3000 3000 3000

75 75 75 75 75 75 75 75
12-17 12-18 14-19 12-18 14-19 13-18 13-19 13-19
33.7 34 32.5 32 29 31 30.1 30.4

6 6 7 5) 6 5 6 6
2 2 2 2 2 2 2 2

25 RS A5 2.5 2.5 23 2.5 2.5
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Product Description

Sand filtrationis a frequently used very robust method to remove suspended
solids from water. The filtration medium consists of multiple layers of sand
with different sizes and specific weight. Packman’s pressure sand filters
are mostly used to purify water. A process called backwash is necessary in
specifiedintervalsto cleanthefilter.

Applications for SandFiltration

« Preparation of cooling water

- Treatmentof waste water

« Production ofdrinking water

«Filtrationin swimmingpools

«Prefiltrationformembrane systems

«Filtration of grey orsurface water

«lronremoval from water

When thefilters are loaded with particles, the flow direction is reversed and
the flow rateisincreased to clean the filter again. This step is called backwash.
Cleaning time is determined by one of the following criteria’s: The type of
water, suspended solids concentration, oil and grease, COD/ BOD and iron
contents. The arrangement of sand layers allow the largest dirt particles to
be removed at top of the filter bed and smaller dirt particles being retained
deeperinthe media. Thisdown-flowfiltration permits delivery of high quality
filtered waterat much faster flow rates.

PACKMAN Sand Filter Properties

PACKMAN'’S Sand Filters are used to filter water-insoluble particles with
a diameteris larger than 1 NTU. These Filters which are used in swimming
pools and industrial applications, are made of steel plates of ST37 grade
(recommended for the manufacturing of pressure vessels with no direct
fire contact). In case of customer’srequest, thefilterscan be made of 17MN4
(suitableforboiler construction) withoutany changesin product’s price.
The Sandfiltersarevertical cylindersin different diameters with two heads.
Thediameter of thefitting, quantity of nozzles and filtration velocity are the
mostimportantfeaturesofsandfilters.
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The installed geyser on top of the sand filter, uniforms the water flow and
causeswaterto pass throughthesilicasubstratein a balanced manner.

Manufacturing Standards
ASME Sec VIII, Div. lisobservedin construction of sand filter tanks.

Torispherical/Elliptical Head

PACKMAN’s sandfilter’'s headis Torispherical. Thistype ofhead hasalonger
lifeand a higher pressure strength compared to other shapes with the same
thickness. The production price per kilo of these heads can reach to twice
the priceratioof the usualheadson the market.

Welding Procedure

Weldingis done with the Swedish ISBU submerged arc welding equipment.
After constructingthe tankand welding the lugs, the body of the tankiis connected
to the heads using a submerged welding method. The heads are welded
internally and externally, which increases their life & strength. In the root
pass, the TIG, argon or other welding methods with the 6010 cellulose
electrode is used. The EW7018 electrode is used in the fill pass. The
submerged method with EW7018 electrodesisthan usedinthe cover pass.

Back Wash Piping
PACKMAN’S Sand Filters are equipped with necessary valve. If it is required,
PACKMAN canalsodo the Back-Wash piping.

SilicaAndFilter
High gradesilicawitha purity of 98% with the following specificationswill be
delivered alongwith tanks:

Silica Specification

0.5-1.5mm Silicadiameter-Grade 1
1.5-3mm Silicadiameter-Grade 2
3-5mm Silica diameter-Grade 3
5-8mm Silicadiameter-Grade 4
im Total height of Silica

1.35 Thesilica uniformity coefficientinside the filters



SandFilter Coating

The outer coating of the sand filters consists of special industrial color and
epoxy in three layers (275 microns thickness). The internal coating is made
up of 100 micron thickness epoxy onasandblasted layer.

Nozzles

The nozzles used in PACKMAN'’S sand filters are all made of brass, and for
each square meter of sand surface, about 50 nozzles are placed, which
makesthe optimumwashing procedure possible.

Steel plate with two epoxy
layers affer sand blast

|

Manhole cover

Tori spherical head

Bleed valve

Brass nozzles

Plate protrasion to
build up strength
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PSF PSF  PSF PSF PSF PSF PSF PSF  PSF  PSF

Model Unit 54 32 44 50 60 -0 -80 -90  -100  -120

Technical Data

E'°""”‘.‘te gom 21 38 70 90 135 185 245 300 325 470

apacity

E'°Wra_te mr3fh 5 9 16 20 31 42 56 68 74 107
apacity

Vessel Water bar 05 05 05 05 05 05 05 05 0.5 0.5

Pressure Drop

RGNS S G 55 55 55 55 5 55 55 55 55 55

Temperature

Connectoins Size

Inlet (N2) in 11/4  11/2 2 21/2 3 4 5 5 5 6
Outlet (N1) in 11/4 11/2 2 21/2 3 4 5 5 5 6
Man Hole (M2) in 10 14 14 16 16 16 16 16 16 16
Hand Hole (M1) in 8 8 8 10 10 10 10 10 10 10
(":la;;meter in 2 12 1y2 12 1y4 Y2 12 12 12 1)2
Drain (N4) in 1 1 1 1 1 2 2 2 2 2
Vessel

X mm 600 800 1,100 1,250 1,500 1,750 2,000 2,250 2,500 3,000
Diameter (D)
Distance Of
Head From mm 1,600 1,800 2,300 2,300 2,500 3,000 3,000 3,000 3,000 3,700
Level (H)
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Product Description

Activated Carbon Filter with a very porous structure and a very high specific
surfaceis effective in removing a wide range of minerals, chromate, sulfide,
chlorineand chloramines. Thisfilterhas an acceptable ability to remove color
and odor. Another main use of this filter is to remove oil and grease from
water. Incaseofnotusingsodium bisulfitesolution,activated carboncanbe
used as areverse osmosis pre-filter to prevent the attack of strong oxidants
on the surface of the reverse osmosis membrane. These filters are
used in preparation of facility water, industrial wastewater treatment and
pre-treatment system, drinking water production, desalination pre-treatment
system and also removing free chlorine from water. These filters are
in form of vertical cylinders with two heads in different diameters and
individually. The diameter of the fitting, quantity of nozzles and filtration
velocity arethe mostimportantfeatures of activated carbonfilters.
Theinstalled geyserontop oftheactivated carbon filter, uniforms the water
flow and causes the water to pass through the activated carbon substratein
abalanced manner.

It should be noted that for the dimensions of filters, especially their
diameter, thedimensionsandsizes of the sandfiltershave been used, so the
manufacturing processwill notsufferany problemsorchanges.

Manufacturing Standards
ASME Sec VIII, Div. 1 is observed in construction of activated carbon filter
tanks.

Torispherical/Elliptical Head

PACKMAN’s Activated carbon filter’s head is Torispherical or Elliptical. This
type of head has a longer life and a higher pressure strength compared to
othershapeswiththesamethickness. The production price perkilo of these
headsiscanreachtotwicethepriceratio ofthe usualheadsonthe market.

Welding Procedure
In the welding of Activated carbon filters, sub-powder welding machines of
ISAB Sweden are used. After constructing the tank and welding the lugs, the



bodyofthetankisconnectedtothe headsusingasubmerged weldingmethod.
The lower head is welded by protruding of 6-pass nozzle plates from inside
and outside, which increases the life of the weld and the strength of the lower
head (whichsupportsalltheweight of waterand resin).

The heads are welded internally and externally, which increases their life
& strength. In the root pass, the TIG, argon or other welding methods with
the 6010 cellulose electrodeisused. The EW7018 electrodeis usedin thefill
pass. The submerged method with EW7018 electrodes is than used in the
cover pass.

Water Collection Nozzles

At the bottom of Packman’s Activated carbon filters, there is a plate, on
which nozzles are placed, which are responsible for collecting purified
water. These nozzles are made of brassand about 50 nozzles are placed per
square meter of the multimedia filter network surface, which makes the
washingdoneoptimally.

Covering Activated Carbon Filter

Activated carbon filter tanks are acid washed in preparation for paint. The
outer coating of these filters is also made of special industrial paint and
epoxy in three layers (thickness 275 microns) and 100 microns of color
coatingisapplied fromtheinside.

Back Wash Piping
Packman’s Activated carbon filters have a water return valve, and if
backwash pipingisneeded, itis possiblewithawrittenrequestandre-inquiry.

P!

eel Sheet With two layers of epoxy
oint after sand blasting
< inlet @ Outlet >

Torispherical Head

Air Vent

Activated Silica Vent
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PCF PCF PCF PCF PCF PCF PCF PCF PCF  PCF

flodel Unit 4 32 44 50 60 -710 -80  -90  -100  -120

Technical Data

. 15 m/h 4.3 7.6 14.3 18.5 26.5 36 47.2 59.7 73.6 106
Capacity

Based On 17 m/h 438 8.6 16.2 21 30 40.9 53.4 67.6 83.4 120.2
Filtration

Speed(m3/h) 50 m/m 56 10 19 246 354 481 629 795 982 141.4

Vessel water Pres-

bar 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
suredrop

Working water T

°C 30 30 30 30 30 30 30 30 30 30
emperature

Connectoins Size

Inlet (N2) in 1,1/4 1,1/2 2 212 3 4 5 5 5 6
Outlet (N1) in 1,1/4 1,1/2 2 2,1/2 3 4 5 5 5 6
Man Hole (M2) in 10 14 14 16 16 16 16 16 16 16
Hand Hole (M1) in 8 8 8 10 10 10 10 10 10 10
Manometer (N3) in 1/2 1/2 1/2 1/2 1,1/4 1/2 1/2 1/2 1/2 1/2
Drain (N4) in 1 1 1 1 1 2 2 2 2 2

Vessel Dimensions

VesselDiameter(D) mm 600 800 1,100 1,250 1,500 1,750 2,000 2,250 2,500 3,000

Distance Of Head

mm 1,600 1,800 2,300 2,300 2,500 3,000 3,000 3,000 3,000 3,000
From Level (H)

Carbon Weight

Carbon Kg 50 100 200 300 400 500 600 800 900 1200
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Product Description

Packman’s multimediafilter generally consist of four layers of sand and one
layer of carbon. In fact, these systems have the advantages of sand and
carbon filters together. These filters are used to remove coarse insoluble
particles along with chemical substances in water. These filters are in the
form of vertical cylinders with two heads in different diameters and
individually. The diameter of the fitting, quantity of nozzles and filtration
velocity are the mostimportant features of Multimedia filters. The installed
geyser on top of the multimedia filter, uniforms the water flow and causes
thewatertopassthroughtheactivated carbonsubstratein abalanced man-
ner.

Manufacturing Standards
ASME Sec VI, Div. lisobservedin construction of Multimediafilter tanks.

Torispherical/Elliptical Head
PACKMAN’s Multimedia filter head is Torispherical or Elliptical. This type
of head has a longer life and a higher pressure strength compared to other
shapeswiththe samethickness.

Welding Procedure

In the welding of Multimedia filters, sub-powder welding machines of ISAB
Sweden areused. After constructing the tankand welding the lugs, the body
ofthetankisconnected tothe headsusingasubmerged welding method.
The lower head is welded by protruding of 6-pass nozzle plates from inside
and outside, which increases the life of the weld and the strength of the
lowerhead (which supportsallthe weight of waterandresin).

The heads are welded internally and externally, which increases their life
& strength. In the root pass, the TIG, argon or other welding methods with
the 6010 cellulose electrodeisused. The EW7018 electrodeis usedin thefill
pass. The submerged method with EW7018 electrodes is than used in the
cover pass.

Water Collection Nozzles

At the bottom of Packman’s Multimedia filters, there is a plate, on which



nozzles are placed, which are responsible for collecting purified water.
Thesenozzlesare made of brassand about 50 nozzles are placed persquare
meter of the multimedia filter network surface, which makes the washing
doneoptimally.

Covering MultimediaFilter

Multimedia filter tanks are acid washed (At the request of the client Sand
Blast) in preparation forpaint. The outer coating of thesefiltersisalso made
of specialindustrial paint and epoxy in three layers (thickness 275 microns)
and 100 microns of color coatingisapplied fromtheinside.

Beck Wash Piping
Packman’s Multimedia filter have a water return valve, and if backwash
pipingisneeded, itis possible with awritten requestand re-inquiry.

inlet @ Outlet

Steel Sheet With two layers of epoxy
point after sand blasting
<€ »

\
Manhole with cover

Torispherical Head

Activated
carbon Air Vent
T <
=
Silica Silica Vent

Brass Nozzle

plate protrasion to
build up strengh
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Technical Data

15 m/h 43 7.6 143 185 26.5 36 47.2 59.7 73.6 106

Capacity based
on Filtration 17 m/h 438 8.6 162 21 30 409 534 67.6 834 120.2
Speed (m3/h)

m/h 5.6 10 19 24.6 354 48.1 629 79.5 98.2 1414
Vessel Water
Pressure drop bar 0.5 0.5 0.5 0.5 0.5 0.5 05 05 0.5 0.5

Working water

*C 30 30 30 30 30 30 30 30 30 30
temperature

Connectoins Size

Inlet in 1,1/4 1,1/2 2 2,1/2 3 4 9 5 9 6
Outlet in 1,1/4 1,1/2 2 2,1/2 5 4 9 5 9 6
Man Hole in 10 14 14 16 16 16 16 16 16 16
Hand Hole in 8 8 8 10 10 10 10 10 10 10
Manometer in 1/2 1/2 1/2 1/2 1,1/4 1/)2 1/2 1/2 1/2 1/2
Drain in 1 1 1 1 1 2 2 2 2 2

Vessel Dimensions

Vessel Diameter (D) mm 600 800 1100 1250 1500 1750 2000 2250 2500 3000
Height or Length
(Head to Head) (H) mm 2200 2400 2900 3200 3300 3800 3800 3800 4100 4100

SilicaAnd Carbon Weight

Carbon Kg 100 150 250 350 450 650 800 1000 1500 2000

Silica Kg 400 700 1400 1800 2500 3500 4500 5500 7000 10000
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Product Description

Water softeningisremoval of calcium, magnesium, and certain other metal
cationswhichexistin hard water. Use of soft water extends the lifetime of
pipesand fittings by reducing oreliminating scale build-up. Water softening
isusuallyachieved using lime softening orion-exchangeresins. When water
is referred to as ‘hard’ this simply means, that it contains more minerals
especially calcium and magnesiumthan ordinary water.

The degree of water hardness increases, when more calcium and magnesium
dissolve.

Magnesium and calcium are positively charged ions. Because of their
presence, otherpositively chargedionswilldissolve less easily in hard water
compared towaterthatdoesnotcontain calciumand magnesium.
PACKMAN’S Water softeners are specific ion exchangers that are designed
to remove ions, which are positively charged. Softeners mainly remove calcium
(Ca2+) and magnesium (Mg2+) ions. Calcium and magnesium are often
referred to as ‘hardness ions’. Softeners are sometimes even applied
to remove iron. The softening devices are able to remove up to five
milligrams per liter (5 mg/L) of dissolved iron. Softeners can operate
automaticly, semi-automaticly,ormanually. Eachtypeisrated basedonthe
amountofhardnessitcanremove beforeregenerationisnecessary. Awater
softener collects hardness mineralsit’s conditioning tank and from time to
timeflushesthemawaytodrain.Whenanionexchangerisapplied forwater
softening, it will replace the calcium and magnesium ions in the water with
otherions, forinstance sodium or potassium. These ions are added to the
ion exchanger’sreservoirassodiumand potassiumsalts (NaCland KCl).
After a period of time, the resin beads become coated with minerals and
must be cleaned or “recharged” to become effective again. The water
softener’s timer and/or controls automatically run the appliance through
cyclestobackwash, recharge,andrinse thebeads. Acontrolthatis designed
to rechargebasedontheamountofprocessedwaterisbetterthanatimerthat
cycles the water on a scheduled basis because it operates based on need,
nottime. Theresultissavingsinenergy,salt,and water.
Duringabackwashcycle, theflow of waterisreversed sothatwaterisforced
down the riser tube to the bottom of the tank so that it will flow up through
theresin beadsinthetank.



The unit flushes and expands the resin, washing off the beads and then
carryingthemineralsoutthroughadrainpipe. A“brinetank”ispaired with
the mineral tank to help with the regeneration process. During the “brine
draw” cycle, salty water (brine) is pumped from the brine tank into the resin
tank. As the waterflows down through theresin beads, itexchanges sodium
with the hard-waterions, regenerating the electrical attraction of the resin
beads. Then,whenthebrinetankisempty,aslowrinse begins, followed by a
more forceful fast rinse. With both of these cycles, fresh water rinses excess
brinefromresinandexpelsitdownthedrain. Then the brinetankisrefilled.

PACKMAN’S Water Softener’s Properties

PACKMAN’S Water Softeners are made of steel plate of ST37 grade
(recommended for the manufacturing of pressure vessels with no direct
fire contact). In case of customer’srequest, thefilterscan be made of 17MN4
(suitableforboiler construction) withoutany changein product’s price. The
Water Softenersarevertical cylindersindifferentcapacitiesand twotypes of
singleand double systems.

The installed geyser on top of the water softeners, uniforms the water flow
and balanusthe water passthrough outthefilter.

Manufacturing Standards
ASME Sec VI, Div. lisobservedinthe construction of water softenertanks.

Torispherical/Elliptical Head

PACKMAN’S water softenertank’s head are Torispherical. This type of head
has a longer life and a higher pressure strength compared to other shapes
with the same thickness. The production price per kilo of these heads can
reachtotwicethe priceratio of the usualheads on the market.

Welding Procedure

Welding is done with Swedish ISBU submerged arc welding equipment. After
constructing the tank and welding the lugs, the body of the tank is connected
tothe heads using a submerged welding method. In addition, the heads are
welded internally and externally, which increases their life & strength. In the
root pass, the TIG, argon or other welding methods with the 6010 cellulose
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electrodeisused. TheEW7018electrodeisusedinweldingfill pass. The submerged
method with EW7018 electrodesin usedin the cover pass.

Nozzles

The nozzles used in PACKMAN’S water softeners are all made of brass, and
foreach square meterof resins, surface, about 50 nozzles are placed, which
makesthe optimumwashing procedure possible.

Silica and Resin of Water Softener

PACKMAN’S watersoftener’sresinisthe PUROLITE with a highion exchange
rate coefficientand a high quality silica with a purity of 98% which is used at
thebottom of the tank.

Product Capacity Calculation & Selection

(Flow Rate (Gpm) x 60 x Washing cycle (hr)xWater Hardness (ppm)
water Softener

Capacity (Grain)

17.1




g ==

PACKMAN [
PLATE

NAME
PLATE

®

PWS PWS-  PWS- PWS- PWS- PWS- PWS- PWS-

e ST 6 9 12 15 18 21 24
Specifications
Capacity Grain 30,000 60,000 90,000 120,000 150,000 180,000 210,000 240,000
Vessel Diameter (D) mm 270 324 406 457 450 500 508 550
(N1,N2) Inlet/Outlet Size in 3/4” 3/4” 3/4” 1” 1” 1,1/2” 1,1/2” 1,1/2”
. Average gpm 2.7 583 8.1 10.6 13.3 159 18.6 21.2
Service Flow
Rates .
Maximum  gpm 4.4 8.8 13.3 17.7 22.1 26.5 30.9 35.3
Brine
m 0.4 0.9 1.3 1.8 2.2 2.7 3.1 3.5
2 Regeneration FlowRate o
©
S (Nacl _
B Injection) Min.Req. . 2 22 22 22 22 22 22 22
Duration
FlowRate gpm 1.6 3.2 4.8 6.4 8.1 9.5 11.1 12.7
Resin .
R, e | o 17 17 17 17 17 17 17
Duration
Bed
Hei mm 440 870 1060 800 790 760 890 840
eight
Resin
Volume lit 25 50 75 100 125 150 175 200
Bed
X mm 3x70 3x70 3x70 3x70 3x70 3x70 3x70 3x70
Height
SilicaSand
Weight kg 21 21 24 45 54 69 69 81
Nacl kg 4 8 11 15 19 23 26 30
Brine
(10% NaCl Solu- Water lit 34 68 101 135 169 203 236 270
tion)
bk lit 70 100 220 220 220 300 300 350
Volume
<
'% Total Height (H) mm 1,400 2,000 2,000 1,500 2,000 2,000 2,100 2,100
[
£
% 560 560 580 790 830 880 880 960
@ : mm X
£ Occupied Space mm X X X X X X X X
© 450 450 500 650 700 740 740 790
Total Pressure Drop kPa 8.2 31.2 44.3 26.7 25,5 23.8 32.8 29.8
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NAME
PLATE

@,

.

T
HiSiew

. PWS- PWS- PWS- PWS PWS- PWS- PWS-
bt Unit 35 36 45 .54 75 96 120
Specifications
Capacity Grain 300,000 360,000 450,000 540,000 750,000 960,000 1,200,000
Vessel Diameter (D) mm 559 600 650 800 900 1100 1100
(N1,N2) Inlet/Outlet Size in 1,127 1,1/2” 2” 2” 2” 2” 2,1/2”
. Average gpm 26.5 31.8 39.8 47.7 66.3 84.8 106.1
Service Flow
Rates i
Maximum gpm 44.2 53.1 66.3 {985 110.4 141.3 176.7
Brine
m 4.4 53 6.6 8.1 11.1 14.1 17.7
&  Regeneration FlowRate &p
8 (NacCl )
3 Injection) ITRERL | e 2 22 22 2 22 22 22
(e Duration
FlowRate gpm 15.9 19.1 23.9 28.6 39.8 50.9 63.6
Resin .
BIEEC e 17 17 17 17 17 17 17
Duration
Bed
. mm 890 1060 1130 1020 1240 1260 1270
Height
Resin
Volume lit 250 300 375 450 625 800 1000
Bed
Height mm 3x70 3x100 3x100 3x100 3x100 3x100 3x100
Silica Sand
Weight kg 99 138 165 219 249 315 390
Nacl kg 38 45 56 68 94 120 150
Brine
(10% NaCl Solu- Water lit 338 405 506 608 844 1080 1350
tion)
I,a"k lit 500 600 600 800 1000 1500 1700
olume
c
'§ TotalHeight(H) mm 2,100 2,100 2,100 2,200 2,300 4,400 2,700
£
=
g Occupied Space mm x 950 950 1300 1380 1510 1600 1770
g predsp mm  x780  x780  x890  x1000  x1060  x1150  x1240
Total Pressure Drop kPa 32.3 47.8 53.8 43.9 65.3 67.0 67.5



5

g
et

NAME
PLATE

®,

Fr,

Model Unit PWS- PWS- PWS- PWS- PWS- PWS- PWS-
150 180 200 220 250 300 360
Specifications
Capacity Grain 1,500,000 1,800,000 2,000,000 2,200,000 2,500,000 3,000,000 3,600,000
Vessel Diameter (D) mm 1200 1250 1300 1320 1400 1500 1592
(N1,N2) Inlet/Outlet Size in 21/2” 4” 47 47 47 4” 4”
X Average gpm 15225 159.2 177.6 193.5 220.8 265.1 318.2
Service Flow
Rates .
Maximum gpm 220.8 265.1 295.9 322.4 368.1 441.7 530.1
Brine
m 22.1 26.5 29.6 32.2 36.8 44.2 53.1
£ Regeneration FlowRate 2
g (Nacl )
2 Injection) iET, | e 22 22 22 22 22 22 22
Duration
FlowRate gpm 79.5 95.4 106.5 116.1 132.5 159.1 190.8
Resin .
AITEREG | e 17 17 17 17 17 17 17
Duration
Bed
N mm 1200 1220 1260 1280 1350 1420 1490
Height
Resin
Volume lit 1250 1500 1675 1825 2075 2500 3000
Eli?ght mm 3x100 3x100 3x100 3x100 3x100 3x100 3x100
SilicaSand
Weight kg 513 606 657 708 762 876 995
Nacl kg 188 225 251 274 313 375 450
Brine
(10% NaCl Solu- Water lit 1688 2025 2261 2464 2813 3375 4050
tion)
Tank .
lit 2000 3000 3000 3000 3300 4200 5000
Volume
s
'g Total Height (H) mm 2800 2800 2800 3050 3150 3300 3400
E
[=}
g Occupied Space mm X 1900 2230 2280 2330 2380 2480 2580
g P P mm x1360 x1470 x1500 x1560 x1610 x1710 x1810
Total Pressure Drop kPa 60.8 62.3 66.3 68.6 76.5 83.2 92.7
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Product Description

Alkalinity is a significant factor in the production of many goods including
food and beverages, and textile dyes, but it plays an even more significant
rolein boiler operations. Hydroxide (OH) and carbon dioxide (CO2) are both
produced from the breakdown of carbonate and bicarbonate ions during
steam production. As the steam condenses, the carbon dioxide dissolves
and forms carbonic acid (H2CO3) - a highly corrosive compound that
deteriorates condensate return lines. The presence of hydroxide with
carbondioxide and bicarbonate may also lead to further corrosion.

Certain amine compounds and other chemical additives are necessary to
help protect the condensate return lines from corrosion. However, these
chemicals are costly, and their effectiveness limited by the amount of
carbonic acid they can control. For this reason, alkalinity is often the
defining factorin determining the cycles at which a boiler can be operated
safely. High alkalinity may require that a boiler operate at shorter cycles,
wastingenergy and chemicalsdue to high blow down.

For this reason, in order to reduce the alkalinity of the water entering the
boilerand preventdamageto theequipment, adialkalizer can be used.
Adealkalizerworkssimilarto awatersoftener,inthatitutilizesionexchange
to remove unwanted ions from a water supply. However, rather than
removing calciumand magnesium ions, dealkalization removes carbonate
ions, exchangingthem forchlorideions.

Two methods may be used forresin regeneration. Thefirst uses saltand the
second usesasalt-causticcombination (NaOH).

If just saltis used, water hardness should be 10 grains or less (<170 ppm) to
prevent the precipitation of CaCO3. If a salt-caustic combination is used,
water must be softened prior to being fed to the dealkalizers. In most cases
where a dealkalizer is required, water should be softened to prevent boiler
scale buildup. Salt-caustic combinations have a higher capacity for alkalinity
beforeregenerationisrequired.

Generally, dealkalization can be used to treat water in boilers operating at
less than 700 psi, with feedwater containing less than or equal to 50 ppm
alkalinity, and with make-up of 1,000 gallons or more per day.
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PACKMAN’S Dealkalizer’s Properties

PACKMAN’S Dealkalizers are made of steel plate of ST37 grade (recommended
forthemanufacturingof pressurevesselswithnodirectfire contact). Incase
of customer’s request, the filters can be made of 17MN4 (suitable for boiler
construction) without any change in product’s price. The Dealkalizers are
vertical cylinders in different capacities and two types of single and double
systems. Theinstalled geyser on top of the Dealkalizers, uniforms the water
flow and balanus the water pass through out thefilter.

Manufacturing Standards
ASME Sec VIII, Div. lisobservedinthe construction of Dealkalizerstanks.

Torispherical/Elliptical Head

PACKMAN’S Dealkalizerstank’sheadare Torispherical. Thistype of head has
a longer life and a higher pressure strength compared to other shapes with
the same thickness. The production price per kilo of these heads can reach
totwicethe priceratiooftheusualheadsonthe market.

Welding Procedure

Weldingis done with Swedish ISBU submerged arc welding equipment. After
constructing the tank and welding the lugs, the body of the tank is connected
to the headsusingasubmerged welding method. In addition, the heads are
welded internally and externally, which increases their life & strength. In the
root pass, the TIG, argon or other welding methods with the 6010 cellulose
electrodeisused. TheEW7018electrodeisusedinweldingfill pass. Thesubmerged
method with EW7018 electrodesin usedinthe coverpass.

Nozzles

The nozzles used in PACKMAN’S Dealkalizers are all made of brass, and for
each square meter of resins, surface, about 50 nozzles are placed, which
makes the optimum washing procedure possible.

Silicaand Resin of Dealkalizers

PACKMAN’S Dealkalizersresinisthe PUROLITE with ahighion exchangerate
coefficient and a high quality silica with a purity of 98% which is used at the
bottom of thetank.



Model Unit PIX-3 PIX-6 PIX-9 PIX-12 PIX-15 PIX-18

Capacity Grain 30,000 60,000 90,000 120,000 150,000 180,000
Vessel Diameter (D) mm 270 270 300 400 450 500
Inlet/Outlet Size (in.) in 3/4” 3/4” 3/4” 1” 1” Rl
. Medium gpm 2.7 5.3 8.1 10.6 13.3 15.9
Service Flow
Rates X
Maximum gpm 4.4 8.8 133 17.7 22.1 26.5
Brine
§ Regeneration Flow Rate gpm 0.4 0.9 1.3 1.8 2.2 2.7
= (NaCl .
2 Injection) BITRE o 2 22 2 2 o2 2
Duration
FlowRate min 1.6 3.2 4.8 6.4 8.1 9.5
Resin o
N-R€4- 1in 17 17 17 17 17 17
Duration
Bed
. mm 620 1220 1490 1120 1110 1070
. Height
Resin
Volume lit 40 80 120 160 200 240
Bed
. mm 3x70 3x70 3x70 3x70 3x70 3x70
- Height
SilicaSand
Weight kg 21 21 24 45 54 69
NaOH kg 4.5 6 13.5 13.5 13.5 18

Regeneration

Solution (NaOH Water lit 65.5 94 206.5 206.5 206.5 282
2 Tank
lit 70 100 220 220 220 300
Volume
NacCl kg 7 10 22 22 22 30
Regeneration X
Solution (NaCl ~ Water lit 63 90 198 198 198 270
2-10%)
L0 lit 70 100 220 220 220 300
Volume
2 ez mm 1710 2440 2815 2370 2370 2370
2
£
8 TotalHeight mm 1900 2700 3000 2600 2600 2600 £
3 Occupied Space mm X 730x T730x 760x 1030x 1080x 1150x fg
pledsp mm 450 450 500 650 700 740 ©
S
Total Pressure Drop kPa 8.2 31.2 44.3 26.7 25.5 23.8 é
o
Type g
Charging Port 3:2 4 4 5 6 6 6 §
CollectorsAccess Port Type 4 4 5 6 6 6

,in.
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Model Unit PIX-21 PIX-24 PIX-30 PIX-36 PIX-45

Specifications

Capacity Grain 210,000 240,000 300,000 360,000 450,000
Vessel Diameter (D) mm 500 550 600 600 650
Inlet/Outlet Size (in.) in 1122 112» 112» 112” 2”
. Medium gpm 18.6 21.2 26.5 31.8 39.8
Service Flow
Rates
Maximum gpm 30.9 35.3 44.2 53.1 66.3
Brine
§ Regeneration  Flow Rate gpm 3.1 3.5 4.4 5.3 6.6
2 (NaCI i
2 Injection) Min.Req. min 22 22 22 22 22
Duration
Flow Rate min 11.1 12.7 15.9 19.1 23.9
Resin i
In. "eq. min 17 17 17 17 17
Duration
0 Bed
= Height mm 1250 1180 1250 1490 1585
9 . eig
3 Resin
é-_" Volume lit 280 320 400 480 600
]
E Bed
-1 N mm 3x70 3x70 3x70 3x100 3x100
o . Height
= Silica Sand
g Weight kg 69 81 99 138 165
NaOH kg 18 21 30 36 36
Regeneration .
Solution (NaOH Water lit 282 329 470 564 564
2-6%)
LI lit 300 350 500 600 600
Volume
NacCl kg 30 35 50 60 60
Regeneration
Solution (NacCl Water lit 270 315 450 540 540
2-10%)
LELLS lit 300 350 500 600 600
Volume
, Height(Captop) mm 2605 2520 2675 3000 3250
£ ]
< -§ Total Height mm 2800 2800 2900 3200 3400
S ®
) —
g g mmx
T & Occupied Space 1150x740  1250x790 1240x780 1240x780 1690x890
g mm
3 Total Pressure Drop kPa 32.8 29.8 32.3 47.8 53.8
:
Charging Port T)i(r;])e ’ 6 6 8 8 8
Collectors Access Port Type ’ 6 8 8 8 8

n.
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Model Unit PIX-54 PIX-75 PIX-96 PIX-120 PIX-150 PIX-180

Capacity Grain 540000 750000 960000 1200000 1500000 1800000
Vessel Diameter (D) mm 900 900 1100 1100 1320 1500
Inlet/Outlet Size (in.) in 2” 27 27 21122 2122 4”
. Medium gpm 47.7 66.3 84.8 106.1 132.5 159.2
Service Flow
Rates .
Maximum gpm 79.5 110.4 141.3 176.7 220.8 265.1
Brine
% Regeneration Flow Rate gpm 8.1 11.1 14.1 17.7 22.1 26.5
S (NacI '
2 Injection) R 2 2 2 5 2% 22
Duration
Flow Rate min 28.6 39.8 50.9 63.6 79.5 95.4
Resin -
In. Req. min 17 17 17 17 17 17
Duration
Bed
. mm 1173 1426 1449 1461 1380 1403
. Height
Resin
Volume lit 720 1000 1280 1600 2000 2400
Bed
N mm 3x100 3x100 3x100 3x100 3x100 3x100
. Height
SilicaSand
Weight kg 219 249 315 390 513 606
NaOH kg 48 60 90 102 120 180
Regeneration .
Solution (NaOH Water lit 752 940 1410 1598 1880 2820
2-6%)
Tank .
lit 800 1000 1500 1700 2000 3000
Volume
NaCl kg 80 100 150 170 200 300
Regeneration .
Solution(NaCl ~ Water lit 720 900 1350 1530 1800 2700
2-10%)
ok lit 800 1000 1500 1700 2000 3000
Volume
_ Height(Captop) mm 2588 2910 2990 3105 3105 3255
S
§ Total Height mm 2800 3100 3200 3300 3300 3400 g
£ )
= E
g Occupied Space mm x 1800x 2000x 2000x 2300x 2500x 2900x >
g e mm 1000 1060 1150 1240 1360 1470 8
o =
©
Total Pressure Drop kPa 43.9 65.3 67 67.5 60.8 62.3 E
2
B
Charging Port Type,in. 8 8 8 10 10 10 2
Collectors Access Port Type,in. 10 10 10 16 16 16
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Model Unit PI1X-200 PI1X-220 PIX-250 PIX-300 PIX-360

Specifications

Capacity Grain 2000000 2200000 2500000 3000000 3600000
Vessel Diameter (D) mm 1500 1500 1592 1750 1910
Inlet/Outlet Size (in.) in 47 47 47 47 47
. Medium gpm 177.6 193.5 220.8 265.1 318.2
Service Flow
Rates i
Maximum gpm 295.9 322.4 368.1 441.7 530.1
Brine Flow
@ Regeneration Rate gpm 29.6 32.2 36.8 44.2 53.1
©
r; (Nacl )
& Injection) R min 22 22 22 22 22
o Duration
Flow Rate min 106.5 116.1 132.5 159.1 190.8
Resin i
In. Req. min 17 17 17 17 17
Duration
Bed
N mm 1449 1472 1553 1633 1714
@ X Height
S Resin
3 Volume lit 2680 2920 3320 4000 4800
2
g ﬁi?ght mm  3x100 3x100 3x100 3x100 3x100
§ SilicaSand
= .
E Weight kg 657 708 762 876 995
[}
= NaOH kg 180 180 198 252 300

Regeneration

Solution (NaOH Water lit 2820 2820 3102 3948 4700
2-6%) Tank
lit 3000 3000 3300 4200 5000
Volume
NaCl kg 300 300 330 420 500
Regeneration .
Solution (NaCl Water lit 2700 2700 2790 3780 4500
2-10%)
TankVolume lit 3000 3000 3300 4200 5000
£ Height(Capt
B s iehc(Capiop) mm 3370 3370 3485 3623 3795
c
0)
£ TotalHeight mm 3500 3500 3700 3800 4000
©
c E’ Occupied Space mm x 3000x 3000x 3100x 3200x 3400x
S g predsSp mm 1500 1560 1610 1710 1810
2
3 Total Pressure Drop kPa 66.3 68.6 76.5 83.2 92.7
§
c
g Charging Port T)ilse 12 12 12 12 12
o pUllo
: Type
§ Collectors Access Port yp 16 16 16 16 16

,in.
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Product Description

Chemicals are used to treat steam boiler systems based upon demand and
mode of reaction of each chemical use. The theoretical versus actual
consumption and the ease of control of these chemicals can vary
according to many factors specific to each application. Dosages and
controlsofchemicals areaffected by howandwheretheyarefed. The
reaction and residual part of the chemical dosage calculation equation can
affect control and results. Looking at the reaction percent helps deciding
whetherit will work.The residual percent tells how easy it is to control. If all
water, all pretreatment equipments, all condensate, all feed equipments,
alloperators, and all boilers were same, chemical treatment would become
routine, rathersimple, easy,andreliable. However,since each steam system
isuniquein manyways, there are plenty of opportunities to provide application
expertise by under standing each specific condition and the associated
problems.

Chemical injection packages are commonly used in production facilities
in oil & gas industry. They prevent or mitigate wide range of problems that
might negatively affect the production flow and/or process
completion. Frames designs, manufactures and supplies custom-built
injection systems for a broad range of process applications, including
production processes, (produced) water treatment and hydrate control in
pipelinesandwells.

chemicals are transferred from tank to the injection point by means chemical
injection pumps, while flow rates can be adjusted locally or remotely in order
toensurethatthe correctamountofchemicalsisinjected.

Technical Details

PACKMAN can provide a chemical injection system as a part of aniint grated
solution, thusreducingonsiteinstallation and commissioning time.
PACKMAN multi-disciplinary engineering capability ensures that chemical
injection system is designed in accordance with client specifications and
local legislation. Being supplier-independent, Frames is in an excellent
position to select best solutions, striking a balance between capital
investment (CAPEX) and operating.



costs (OPEX). PACKMAN’s Chemical Injection Packages are made of
Polyethelene/ Triple Layer PE. Injection pressures up to 15,000 PSl or 1,034
bar(g) and flows from low m3/hto highm3/h.

Manufacturing Standards

ASME Sec VIII, Div. 1 is used in the construction of Chemical Injection
Packages.Piping designed to code, such as ANSI, fabrication to ASME
Section IXVesselsdesignedto code,suchasASME /PED /PD5500 &National
Board Registered asrequired.

Welding Procedure

Weldingisdoneby using Swedish ISBU submerged arc welding equipment.
After constructing the tank and welding lugs body of the tank is connected
to heads by welding with a submerged arc welding method. In addition,
the head is welded internally and externally, which increases lifetime and
strength of the heads. In welding root pass,TIG, argon or welding methods
with the 6010 cellulose electrode is used. The EW7018 electrode is used
in welding fill pass. The submerged method using EW7018 electrodes in
welding cover pass.

Product Selection

Thereareseveraldifferentchemicalapproaches used to treatboilers
andtheirselection and performance depend upon manyfactors. Some of
theseinclude:

« Feed-water characteristics.

- Thetypeandreliability of externaltreatment Boiler type.

- Boiler pressure and heat flux.

. Steamload andvariationsinload.

- Waterside condition of boiler currentand long-term goals of the
programsuchascleaningup scale ormaintaining present conditions.

. Clientand service provider preference.

« Steam purity requirements.

- Regulatory restrictions such as FDArequirements, other health and safety
concerns, or process restrictions.

. Feed, testing, and control needs orrestriction

- Economic considerations.

« Boilerroomlayoutand numberofboilers.

www.roman.daaryaab.com
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Thedosage of sodium sulfite or other oxygen scavengers may be calculated
by looking at their reaction rate to remove oxygen and then their residual
dosage to provide a feed-water or boiler water residual. It is recommended
to consult with authorized technicis for selecting the best chemical dosing
package.

N

i7Qw

2

<

Model Unit CH-100 CH-150 CH-200 CH-500  CH-1000
Vessel Type - Vertical

Volume Capacity litr 100 150 200 500 1000
Working Fluid Temperature *© 35 35 35 35 35
Max Design Fluid Temperature *C 50 50 50 50 50
Corrosion Allowance mm 0 0 0 0 0

Connection Size

Drain (N1) in 1/2 1/2 1/2 1/2 1
Inlet (N2) in 1 1 1 1 1
Level Switch (N3) in 1/2 1/2 1/2 1/2 1/2
Chemicallnsert (N4) in 1 1,1/2 1,1/2 1,1/2 1,1/2
Water View (N5A) in 1/2 1/2 1/2 1/2 1/2
Water View (N5B) in 1/2 1/2 1/2 1/2 1/2
Outlet Pump (N6) in 1/2 1/2 1/2 1/2 1/2
Vessel - Polypropylene

Frame - Carbon Steel

Vessel Dimentions

Vessel Diameter (D) mm 650 850 900 1010 1210
VesselLengeth(L) mm 850 1050 1100 1235 1410
VesselHeight (H) mm 988 1088 1651 2153 2255
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ABOUT
Greenman

Packman Company started its activity as a private corporation by five
graduates from Technical Faculty of Tehran University with the aim
of improvingthe level of technical knowledge in the countryin 1975. Pack-
man Company hasalwaysbeenaleaderincountry’sindustrieswithastrong
background in the direction of producing equipment and providing
services in the field of technical knowledge in various industries such as
power plants, petrochemicals and oil, hospitals, construction, agriculture,
etc, relyingontheirspecialist forces ability.

Currently, there is a special opportunity for development of the agri-
culturalindustryinthe countryduetotheclimaticand geographicalsitua-
tionof [ran and the need fornon-oilexports.

The GREENMAN sub-set has been established as anew design foragricultur-
alindustrial systems due to the traditional growth of the agricultural indus-
try, which has led to waste of waterand energy resources of the country, and
since Packman Company is always ready to serve in industry and agriculture
sectorwiththebestquality.

GREENMAN is proud to be present in all areas of engineering design and
equipment manufacturing alongside the industry’s activists, relying on its
capabilitiesinengineering, research and development, product production
and process optimization.

Theseareasare:

« Heating, cooling, ventilation and humidity facilities

- Watertreatmentandirrigation facilities

« CO2injectionsystem

« Climate controlsystem, powersupplyandlighting

« Energysystemsand optimaldesign

« Coldstorageand productstorage



What Greeman does

GREENMAN specializes in agriculture and industrial greenhouses. This
company is proud to cooperate with a group of expert and experienced
engineers in fields of engineering and agriculture, considering the
importance and delicacy of greenhouseissues.

Some of the engineering services provided by GREENMAN include:

« Designand modeling of cooling, heatingand air conditioning systems with
specialized greenhouse standards and using TRNSYS, ANSYS FLUENT and
ENERGYPLUS softwareand...

« Designingall parts of the CO, dosing system According to greenhous
cultivation and construction conditions.

. Designing new greenhouses with special and energy-oriented systems
with the help of TRNSYS, ANSYSFLUENT and proprietary developed code at
GREENMAN.

« Design of RO water purification system and fertilizer and chemical dosing
package

« D3modelingand providing piping maps of greenhouse facilities
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HEATCO
Hot water Boiler With The Ability To CO, Injection

Maintaining the plant’s comfort temperature is one of the most important
issuesin the optimal growth of greenhouse plants. Forthis purpose, various
heatand cold production systems have been designed forthe greenhouse.
The central heating method is one of the most powerful methods for
heating an industrial greenhouse unit. Greenman Company is a manufacturer
of central heating boilers, equipped with thermal shock protection system,
anti-condensate corrosion system, redesigned combustion chamber for
carbon dioxide injection, Lonax burner with the lowest amount of
production emissions and all electromechanical modular in various
capacities. 100 kWto 20 MW capacity diversity allows the use of these boilers
in the central heating system of any greenhouse. These boilers can be well
connected with under floor heating system and CO2 injection system and
notbedamaged by thermalshocks caused by longdistances.

Advantage

The main specifications of the burner and central heating boiler package
are:

. Design based on standard designs include three-pass, wet back and high
efficiency.

« The redesigned system to boiler protection from shocks caused by
asymmetry of the thermal profile, changing the greenhouse heating
requirement, Dynamic shock caused by off-season operation in order to
CO, injection, heat exchange with a continuous logarithmic temperature
difference compared to the path of combustion products to reduce the
amountofpollution.

« Manufacture of hotwaterboilersaccordingto EN 12953 standard

« Use of High Temperature Steel (17MN) and DIN17175 35.8 ST-European
tube.

« Weldinginaccordance with WPSand PQRapproved by reputable inspection
companies.

« Fully automatic submerged welding with preheated AW.S.E7018
electrodes.



« Stainlesssteel coatingand 3-inch insulation with rock wool

« Nationalstandard plate ofIran

« Abilitytomonitorthebuyeronthe material of sheets, tubesandelectrodes
used duringconstruction

«» Practical supervision by the standard representative of Iran Quality and
Standard Inspection Company

Capacity (kw) Unit 100-20,000
:
Pressure bar 6-12 S
o
c
Temperature C 90 g
[
Efficiency - 92% gfa
2
_ z
Fluid - Water 2

507






RECO
Combustion Products Condenser

Use of energy in the greenhouse cycle and new designs can increase
productivity and return capital to the production cycle. The need to use
carbon dioxide in combustion products can be animportant matter
considering the importance of CO2 injection in increasing the efficiency of
the production process in the greenhouse. There are certain requirements
for the use of CO2 in combustion products. Reducing the combustion
productstemperatureisoneoftheserequirements.

In addition to facilitating gas conditions for injection into the greenhouse,
this work causes the return of thermal energy to the greenhouse cycle. A

watertosmoke exchangeris used forthispurpose.

Thermal Capacity (kw) Unit 50-1180
Pressure bar 6-10
Smoke hot side temperature C 60-240

Material - SS316L
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PLANTA
Protective Monitoring System And Carbon Dioxide Dosing

Pollutants such as NOx and CO are the highest risk in the method of carbon
dioxide extraction from combustion products. In addition to harming
humans, these pollutants cause widespread damage to greenhouse
products. Also, in addition to the destruction of dosing lines, the high
temperature of the combustion products causes damage to the plants on
the discharge route. A smart brain with the task of monitoring, checking,
measuring and correcting the above parameters is essential to use the

carbondioxide extraction package.

Capacity (CFM) Unit 300-4500

Technical Data

Temperature C 60
Material - SS316L
Equipment Equipped with air mixing damper, equipped

with NOXand CO sensors
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OPTICO
Heating Package And Carbon Dioxide Injection For Small Greenhouses

Greenhouse owners need a system that can simultaneously provide
thermal energy for a small industrial greenhouse and supply its carbon
dioxide and at the same time be affordable. Actually OPTICO is a
CO, injection package consisting of a condensing boiler and a carbon
dioxide dosing device which directly sends boiler exhaust fumes into the
greenhouse for CO, injection. In addition to reducing the occupied space
and initial cost, OPTICO has improved communication and coordination
by substituting a condensing boiler for the three-pass boiler and smoke
condenserassembly.

Technical Data

Pressure bar 4-8
Temperature c 80
Material - 98%

Efficiency - SS316L
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TRANSHEAT
Buffer Tank To Support The CO, Injection System

Thermal energy storage buffertankis necessaryto preventthe boiler thermal
energy waste during off-season CO, injection, increasing the greenhouse
reliability coefficient in the supply of heating water and thermal energy
storageforseveralhours.

R e

Totalvolume (m?) Unit 100-4000
Pressure bar Atmospheric
Height m 6-12
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WINDA
Air Cooler To Connect The Combustion Products Condenser

In CO2 injection system, the buffer tank is used to dissipate the boiler heat
when necessary. The buffer tank stored heat is used for heating the
greenhouse during the night. In some cases, the night heating load is not
able to fully discharge the buffer tank. In this way, the air cooler is used to
dissipate the heat of the buffertank. Using an air cooler togetherwith a
buffertankincreasesthenumberof possible daysfor CO2injection. Aircooler
is an air cooler with a fan, which reduces the temperature of the water due
to the contact of the air with the pipes containing hot water in the ambient
temperature. Normally, finned tubes are used to increase the efficiency and

reducethevolumeofthedevice.

I gy

il
A
il

SIS )

LHDERRT T

LRI THIT
«of]

NI

T =

=

iz =

- b —

v

] i s

= = p——
oy = ==
30y BE ==
o = ==
. e — —— et

According to the customer’s design and
request

Capacity Unit

Technical Data

Pressure bar 0-100

Temperature C -40-+250

Material - Carbon steel/stainless steel finned aluminum
Efficiency - %98
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WARMET
Steam Package, Equipped With Control Equipment To Adjust Humidity
And Temperature

In order to simultaneously increase humidity and temperature, some
cultivations need direct injection of steam. A steam boiler is used for this
purpose. The use of steam boilers requires initial costs for installation and
operationbyspecialists.Anautomaticsetintheformofapackageisnecessary
forthegreenhouseindustry.

Technical Data

Pressure bar 1-10

Pressure sensor, display, level controller,
Equipment - valves and pumps, temperature sensor, con-
trolsystem
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FLORO
Water Treatment Package Includes Pre-Treatment, RO System And
Post-Treatment

Thereis adefined standard to irrigation water for greenhouse plants. Also,
itis necessary to obtain water with low salts, considering the export aspect
and also the protection of the cultivation bed. Agricultural water in most
cities of Iran needs to be purified and change the compounds dissolved in
the water due to the geographical conditions and the desert nature of most
ofthecountry’sregions. GREENMAN uses reverse osmosis (RO) desalination
devices to reduce the amount of dissolved salts in water. This
device controls the amount of solutes, color and odor, bacteria, pH
and other parameters by using pre-treatment, reverse osmosis treatment
and post-treatmentaccordingto the need.

Discharge Capacity (m3/hr) Unit 300-4500

Technical Data

GreenhouseArea h 1-10
Max. Input TDS ppm 2000
Min. Input TDS ppm 100

The analysis will help in the optimal

Description design of the device

WWW. greenmanco.com
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GROTEM
Irrigation And Feeding Water Pre-Heating Package

Plants irrigate with cold water reduces and even stops their growth. The
ideal water temperature for irrigation is 17-22 degrees Celsius. It
is necessarytoheattheirrigation water to the desired temperature
before storing it and starting irrigation in cold seasons. The irrigation
preheat package is equipped with a boiler, heat exchanger, storage tank,
control equipment and precise instruments and equipment to display the
status of the equipment that keeps the irrigation water warm in the

temperaturerange of 17-22 degrees.

Thermal Capacity (kw) Unit 100-500

Technical Data

Pressure bar 6-10
Temperature C 80
Efficiency o 86%

Fluidin transit = Water
Description - With the control system
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FERMIN
Feeding Control And Fertilizer Dosing Package

Plants need differentamounts of nutrients and water in different periods of
growth and productivity. In addition to increasing productivity and protecting
plants, an automaticirrigation and fertilization system reduces the costs of
traditional fertilizer use. GREENMAN’s fertilizer dosing system is equipped
with a precise control panelandvarious sensors. Italso adds plant nutrients

toirrigation waterin PVCtanks.

WWW. greenmanco.com
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CLIMA
Heating Control Panel, Carbon Dioxide, Buffer Tank And Energy
Storage

Due to the large space and the complexity of environmental and
internal factorsinindustrial greenhouses, the possibility of controlling the
optimal conditions ofthe plantby a human operatoris greatly reduced, and
asaresult,itisdifficulttoensure product qualityand plantsafety. The smart
greenhouse is a revolution in the agricultural industry. It increases the
conditions and possibility of industrial agriculture through sensors and
actuatorsusing greenhouse climate control system and automation
system. The greenhouse climate controldeviceisaprogrammable and
flexible monitoring and control system that measures and
controls greenhouse variables including temperature, humidity, light,
waterand gasesin the greenhouse by relevantsensors.
Afterreceivingtheinformation, the centralcontrollercalculatestheamount
of changes required by the system and sends the necessary commands to
change the status of the operators so that the desired variable changes
optimally. Also, thisdeviceis able to show the status of the greenhouse and
input and output information on the screen and record the information on
thememory:.
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Advantage

 Easeof greenhouseclimate management

« Energy managementand fuel consumption reduction

« Increasing the speed and accuracy and minimizing the human error of the
workforce

» Time processingofinformation and timely change of operators

« Controlofsoil moisture and watertemperature

« Lightand gasconcentration (CO,) control

« Irrigation and fertilization parameters control

« Coolingand heatingcontrol

« Lighting, adjustingfans, ventilatorsand central ventilation system
« Increase the product quality and speed
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