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Product Description

AShelland Tube Heat Exchangeris 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 consistsofashell (alarge pressure vessel) with a bundle of tubes
inside it. One fluid runs through the tubes, and another fluid flows over the
tubes (throughthe shell) the heatisthen transferred between the two 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) oneachsidecan becalled 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 a vaporto a liquid (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’s productionexchanger’'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.

Thediameterofthetube usedintheexchangeris3/4inchesthe thicknesses
selectedinaccordingwithworking pressure considering the 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
perpendicularwith respecttoeach other.
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Design Of Heat Exchanger

In order to optimize the heat exchanger’s design, it is necessary to specify
characteristics such as the 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, shell and 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
thicknessof3/8inchesfortheinternaldiametersof 12to24inchesisreasonable
foroperating pressures of up to 300 psi.
Themostefficientconditionforheattransferisto havethe maximum possible
number of tubes in the shell to increase turbulence. The tube’s thicknesses
should beenough towithstand theinternal pressure considering the 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 ftarepreferablyused. 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 tubeside fluid velocity to
obtaingreaterheattransferco-efficientsandalsoreducescaleformation. The
tube passes mayvaryfrom1to 16. The tube passesof 1,2 and 4 arecommon
in Packman’s designs. The partition built into the exchanger’s head known
as partition plate (also called pass partition) is used 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 correct type of exchangerhas
beenchosen,theengineeringstaffofthesupplierwillneedtomakesurethat
themodelsuppliediscorrectlysizedforthejob. Thebasicheatdesignequation,
which hasbeenwidelyusedformanyyears, 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

Aisthe heattransfersurfacearea
Atmisthelogarithmictemperaturedifference, calculated fromtheinletand
outlettemperatures of both fluids. Thevalue of Uisharderto calculate:

h1land h2 arethe partial heat transfer coefficients, W/m2.K (tube and shell
siderespectively)

Rwisthethermalresistance of thewall, m2.K/W
Rf1andRf2arethefoulingfactors,m2.K/W (tube and shellsiderespectively)
While the values for Rf are usually specified by the client, the values of h and
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 thegeometry oftheheattransfersurfaceswithwhichtheyareincontact Importantly,
thefinalvaluesareheavilyinfluenced bywhathappensatthelevelofboundary
layers: the fluid actually in contact with the heat transfer surface. The driving
forceforheattransferisthedifferenceintemperaturebetween thetwo elements.
In the case of a tubular heat exchanger, the temperature of the two fluids
changesasthey pass through the heatexchanger.
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Tube Heating Water Water WT::r WHa('z;r Total
Model Sheet Surface Inlet Outlet Length
- 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" 2" 2" 2" 1050
PHXW-612 12.5' 2" 2" 2" 2" 1300
PHXW-615 ¢ 15' 2" 2" 2" 2" 1500
PHXW-617 17.5' 2" 2" 2" 2" 1700
PHXW-620 20" 2" 2" 2" 2" 1950
PHXW-622 22.5' 2" 2" 2" 2" 2200
PHXW-820 20' 2" 2" 2" 2" 1100
PHXW-825 25’ 2" 2" 2" 2" 1300
PHXW-830 8” 30' 2" 2" 2" 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’ 2,1/2” 2,1/2” 3" 3" 1850
PHXW-1075 75’ 2,1/2” 2,1/2” 3" 3" 2250
PHXW-10116 116’ 2,1/2” 2,1/2” 3" 3" 3300
PHXW-1260 60' 3" 3" 3" 3" 1400
PHXW-1270 70' 3" 3" 3" 3" 1600
PHXW-1280 127 80' 3" 3" 3" 3" 1800
PHXW-1290 90’ 3" 3" 3" 3" 1900
PHXW-12100 100" 3" 3" 3" 3" 2100
PHXW-1480 80' 3" 3" 3" 3" 1550
PHXW-1490 90' 3" 3" 3" 3" 1600
PHXW-14100 14” 100" 3" 3" 3" 3" 1750
PHXW-14110 110' 3" 3" 3" 3" 1900

PHXW-14120 120' 3" 3" 2" 3" 2000
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Hot Hot

Tube Heating Water Water Water Water Total
Model Sheet Surface Inlet Outlet Length
2 Inlet outlet
Size (sqft) (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' 3" 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" 2240
PHXW-18170 187 170" 4" 4" 4" 4" 2340
PHXW-18180 180' 4" 4" 4" 4 2440
PHXW-18190 190' 4" 4" 4" 4 2500
PHXW-18200 200" 4 4" 4" 4 2540
PHXW-18210 210' 4" 4" 4" 4 2640
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
PHXW-24340 340° 8" 8" 10" 10" 2530
PHXW-24360 ) 360" 8" 8" 10" 10" 2580
PHXW-24380 4 380’ 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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Model

PHXS-65
PHXS-67
PHXS-610
PHXS-612
PHXS-615
PHXS-617
PHXS-620
PHXS-622
PHXS-820
PHXS-825
PHXS-830
PHXS-835
PHXS-840
PHXS-1035
PHXS-1040
PHXS-1045
PHXS-1050
PHXS-1055
PHXS-1075
PHXS-1260
PHXS-1270
PHXS-1280
PHXS-1290
PHXS-12100
PHXS-1480
PHXS-1490
PHXS-14100
PHXS-14110
PHXS-14120
PHXS-14170

Tube
Sheet
Size

6::

10

12”

14”
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Heating Steam Cosr:::n- HotWater HotWater Total
Surface Inlet Outlet Inlet Outlet Length
(saft) (s1) ($2) (T1) (T2) (mm)

Technical Data

5 2" 1" 2" 2" 600
73 2" 1" 2" 2" 850
10' 2" 1" 2" 2" 1050
12,3 2" 1" 2" 2" 1300
15' 2" 1" 2" 2" 1500
17,3 2" 1" 2" 2" 1700
20' 2" 1" 2" 2" 1950
20,5 2" 1" 2" 2" 2200
20' 2" 1" 2" 2" 1100
25' 2" 1" 2" 2" 1300
30' 2" 1" 2" 2" 1550
85 2" 1" 2" 2" 1650
40' 2" 1" 2" 2" 1850
85 2,1/2" 1,1/4" 3 Be 1150
40' 2,1/2" 1,1/4" 3" 3" 1300
45' 2,1/2" 1,1/4" 3" 3" 1500
50' 2,1/2" 1,1/4" 3" 3" 1600
55' 2,1/2" 1,1/4" 3" 3" 1700
75’ 2,1/2" 1,1/4" 3 3" 2250
60' 3" 1,1/2" 3" 3" 1400
70' 3" 1,1/2" 3" 3" 1600
80' B 1,1/2" 3" 3" 1800
90' v 1,1/2" 3" 3" 1900
100' 3" 1,1/2" 3" g" 2100
80' 3" 1,1/2" 3" 3" 1550
90' 3K 1,1/2" g* g 1600
100’ 3K 1,1/2" g* g 1700
110' 3K 1,1/2" g* g 1900
120' v 1,1/2" g g 2000
170' v 1,1/2" g g 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 18 180’ 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" 2" 8" 8" 2330
PHXS-20210 210' 6" 3" 8" 8" 2370
PHXS-20220 220' 6" 3" 8" 8" 2470
PHXS-20230 230' 6" 3" 8" 8" 2500
PHXS-20240 20” 240' 6" g 8" 8" 2570
PHXS-20250 250" 6" g* 8" 8" 2670
PHXS-20260 260" 6" g* 8" 8" 2720
PHXS-20270 270" 6" g 8" 8" 2770
PHXS-20280 280" 6" g 8" 8" 2870
PHXS-24290 290" 8" 4" 10" 10" 2330
PHXS-24300 300' 8" 4" 10" 10" 2330
PHXS-24320 320" 8" 4" 10" 10" 2430
PHXS-24340 340' 8" 4" 10" 10" 2530
PHXS-24360 24” 360" 8" 4" 10" 10" 2580
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
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s Pleasefillinand attach only one of the following formatsto determine
the capacity ofthe diameterand heat surface ofheatexchanger.Obviously,
calculating will be perfectif we have completed information.

First Format:

Heat Exchanger Water/Oil to Water/Oil [_] Heat Exchanger Steam to Water/Oil [_]
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):

Hot Fluid 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/Qil 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 (m3):



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
andAsseckcompaniesin 1976.

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

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

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

1. Construction Services Industry Association

2.IndustryAssociation

3.Construction Companies' Syndicate

4. Technical Department Association

5.Mechanical Engineering Association

6.Engineering Standard Association

Departements:
Sales Deps: Technical Deps: Others:

= After Sales Service

= Project Control

= Financial Office

= Commercial Office

= Marketing Department

N Power Plant & Petrochemical = Manufacturing R&D

N Industrial = Innovation Center

N Hospitally Service = EPC Execute Unit

N Commercial & Residential = Product Develop Unit
N Sport Complex&Pool = SalesEngineering Dep.
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PACKMAN GROUP
Brands
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PACKMAN GREENMAN ROMAN RAADMAN CHILLMAN

Industrial Group Green mindset, green future Water solution alooktothefuture Coolest hvacaround
Designer&manufacturer Engineering& Designer&manufacturer - Designer&manufacturer — Designer&manufacturer
of Condensing,Hot Designing Commercial  ReverseOsmosisPlant&  ofIndustrialMono&Dual of Air&WaterCooled
Water,Steam,HotQil&  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 Roomé&etc
Vessels&etc Sustainable Agriculture burners, Processburners,
&etc Specialapplication

burners&Combustion
Solutions&etc

0 ©

4. Parand (2) Factory 5.Bonyad Factory

1.I1sfahan Factory 2.VilashahrFactory 3.Parand Factory
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PACKMAN GREENMAN ROMAN RAADMAN CHILLMAN

+982142 362
www.packmangroup.com

No 14, 10th Alley, Beihaghi St., Argentina Sq., Tehran-Iran



