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Product Description

Water Softeningis removal of calcium, magnesium, and certain other metal
cationswhichexistin hard water. Use of soft waterextends thelifetime of
pipesandfittings 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 calciumand magnesium than 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 chargedionswill dissolve less easilyin 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. Each typeisrated based onthe
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’sreservoirassodium and 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 the beads. Acontrolthatisdesigned
to rechargebasedontheamountofprocessedwaterisbetterthanatimerthat
cycles the water on a scheduled basis because it operates based on need,
nottime. Theresultissavingsinenergy,salt,and water.

During a backwash cycle, the flow of waterisreversed so that waterisforced
downtherisertubetothebottomofthetanksothatitwill flowupthroughthe
resin beadsinthetank. Theunitflushesand expandstheresin, washing off

www.roman.daaryaab.com



www.roman.daaryaab.com

thebeadsandthencarryingthemineralsoutthroughadrainpipe. A“brine
tank” is paired with the mineral tank to help with the regeneration process.
During the “brine draw” cycle, salty water (brine) is pumped from the brine
tankinto the resin tank. As the water flows down through the resin beads, it
exchanges sodium with the hard-waterions, regenerating the electrical at-
traction of the resin beads. Then, when the brine tank is empty, a slow rinse
begins, followed byamoreforcefulfastrinse. Withboth ofthese cycles, fresh
water rinses excess brine from resin and expels it down the drain. 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’s request, the filters can be made of 17MN4
(suitableforboiler construction) withoutany changein product’s price. The
Water Softenersarevertical cylindersindifferentcapacitiesandtwo types of
singleand double systems.

Theinstalled geyser on top of the water softeners, uniforms the water flow
and balanusthewater passthrough outthefilter.

Manufacturing Standards
ASME Sec VIII, Div. Lisobservedinthe construction of water softenertanks.

Torispherical/Elliptical Head

PACKMAN’S water softener tank’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 ofthe usual heads onthe 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
tothe 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 electrodesinusedinthe coverpass.

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
makes the optimum washing procedure possible.

Silicaand Resin of Water Softener

PACKMAN’S water softener’sresinisthe PUROLITE with a highion exchange
rate coefficientand a high quality silica with a purity of 98% which is used at
thebottom of thetank.

Product Capacity Calculation & Selection

(Flow Rate (Gpm) x 60 x Washing cycle (hr)xWater Hardness (ppm)
water Softener

Capacity (Grain)

17.1
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MODEL PWS PWS- PWS- PWS- PWS- PWS- PWS- PWS- PWS- PWS- PWS-

-3 6 9 12 15 18 21 24 30 36 45
SPECIFICATIONS
Capacity (Grain) 30,000 60,000 90,000 120,000 150,000 180,000 210,000 240,000 300,000 360,000 450,000
Vessel Diameter (D) (mm) 320 320 320 400 460 510 510 510 560 600 600
(N1,N2) , , \ , , , , \ , \ \
Inlet/Outlet Size (in.) 314 3/4 3/4 1 1 11/2 11/2 1,12 11/2 1,1/2 1,1/2
?verr:)ge 2.7 53 8.1 10.6 133 15.9 186 212 26.5 318 39.8
Service Flow &P
Rates .
) ERIITI) 44 88 133 17.7 221 265 30.9 35.3 44 53.1 66.3
(gpm)
g"t"e(”m”) 04 0.9 13 18 22 27 31 35 44 53 6.6
3 Regeneration At (8PM
o]
n;‘ (NaCl Min.Req
2 e e Duration 2 2 2 2 2 2 2 2 2 2 2
(min.)
kel 16 32 48 6.4 8.1 9.5 111 12.7 15.9 19.1 23.9
(gpm)
Rinse Min.Req.
Duration 17 17 17 17 17 17 17 17 17 17 17
(min.)
(Bn‘i‘r’n';'e'ght 440 870 1060 800 790 760 890 840 890 1060 1130
Resin
Volume(lit) 25 50 75 100 125 150 175 200 250 300 375
?n‘i‘rjn';e'ght 3X70 370 3x70  3x70 X700 3x70 3x70 3x70 3x70 3x100  3x100
Silica Sand
Weight (Kg) 21 21 24 45 54 69 69 81 99 138 165
Nacl (Kg) 4 8 11 15 19 23 26 30 38 45 56
Brine i
(10% NaCl Water (lit) 34 68 101 135 169 203 236 270 338 405 506
Solution) D
ank 70 100 220 220 220 300 300 350 500 600 600
Volume(lit)
5
'g (H) Total Height (mm) 1400 2,000 2000 2000 2000 2100 2100 2,100 2,100 2,100 2,100
E
(=)
s 560 560 580 790 830 880 880 960 950 950 1300
Z Occupied Space (mm x mm) X X X X X X X X X X X
g 450 450 500 650 700 740 740 790 780 780 890
Total Pressure Drop (kPa) 82 312 443 267 25.5 23.8 328 29.8 323 47.8 53.8
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PWS  PWS- PWS- PWS- PWS- PWS- PWS- PWS- PWS- PWS- PWS-

MODEL 54 715 96 120 150 180 200 220 250 300 360

SPECIFICATIONS

Capacity (Grain) 540,000 750,000 960,000 1,200,000 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) 800 900 1100 1100 1200 1200 1320 1320 1320 1500 1600
(N1,N2) , , ) , , , , , , , ,
Inlet/Outlet Size (in.) 2 2 2 212 2112 22 & & & & &
average
. o 477 66.3 84.8 106.1 1325 159.2 177.6 1935 220.8 265.1 318.2
Flow )
Rares '(V'g:’::q’;‘”m 79.5 1104 1413 176.7 2208 265.1 295.9 3224 368.1 4417 530.1
::tle(”on‘ql) 81 111 141 17.7 221 265 296 322 36.8 442 53.1
& Regenera- gp
[ .
-3 tion (NaCl Min.Re
2 Injection) -red.
2 Duration 22 2 22 22 22 2 22 22 22 2 22
(min.)
(Fglg"r‘r’];?ate 286 39.8 50.9 63.6 79.5 95.4 106.5 116.1 1325 159.1 190.8
il Min.Req.
Duration 17 17 17 17 17 17 17 17 17 17 17
(min.)
?n‘:ﬂ]';'e'ght 1020 1240 1260 1270 1200 1220 1260 1280 1350 1420 1490
Resin
Volume (lit) 450 625 800 1000 1250 1500 1675 1825 2075 2500 3000
?r:‘:n';e'ght 3x100  3x100  3x100  3x100 3x100 3x100 3x100 3x100 3x100 3x100 3x100
Silica Sand
Weight(Kg) 219 249 315 390 513 606 657 708 762 876 995
Nacl
(Ke) 68 94 120 150 188 225 251 274 313 375 450
Brine
(10% Nacl Water (lit) 608 844 1080 1350 1688 2025 2261 2464 2813 3375 4050
Solution)
e 800 1000 1500 1700 2000 3000 3000 3000 3300 4200 5000
Volume(lit)
_ (H)TotalHeight (mm) 2200 2300 2400 2700 2800 2800 2800 2800 2800 3300 3400
o .=
2 g
g 2 . 1380 1510 1600 1770 1900 2230 2280 2330 2380 2480 2580
O .S Occupied Space
a (mmxmm) X X X X X X X X X X X
1000 1060 1150 1240 1360 1470 1500 1560 1610 1710 1810
Total Pressure Drop (kPa) 439 65.3 67.0 67.5 60.8 62.3 66.3 68.6 76.5 83.2 92.7



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 hotwaterboilersto the customers.

Packman hasexportedits productsto countries such as Uzbekistan, United
Arab Emirates and other countries in the Middle East. Itis one of the largest
producers of hot-waterand steamboilersin the Middle East.

Now we are proud to announce that the Packman industrial group has five
majorsub-brandsthathave producttitlesin allfield 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:

Manufacturing R&D fAfte:rSales Service
Innovation Center = Plrojec Control

N Hospitally Service EPC Execute Unit = Financial Office

N Commercial &Residential Product Develop Unit = Commercial Office

N Sport Complex&Pool = Sales Engineering Dep. = Marketing Department

N Power Plant & Petrochemical
N Industrial

~ A\OJod=




PACKMAN GROUP
Brands

® & @ R €

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& Heavy QilBurners, Units, Fancoil, HVAC
Exchangers, Autoclave gas Condenser& 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
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1.1sfahan Factory 2.VilashahrFactory 3.Parand Factory 4. Parand (2) Factory 5.Bonyad Factory
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PACKMAN GREENMAN ROMAN RAADMAN CHILLMAN

+982142 362
www.packmangroup.com

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



