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1 Safety guide 10 Motor
. Speed reducer . Motor support
8 Turn bucklet 12 Fan
4 Body A3 Sprinkler
5 Sprinkler pipe A4 Filler
. Float valve . Eliminator
. Center silencer(option) . Center pipe
@ Cold water basin 17 Louver
. Inlet pipe . Leg

. Drain
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Heat load (KW) = flow rate (L/S) xCp (Kj/Kg°C)x Range (°C)
Heat Load (BTU/Hr) = GPM X 500 X Range (T1 -T2) °F

Heat load (kw) Or BTU /H = <l p 0 3 @ b ©lg oS 0 33950 )b
Flow rate (I/s)Or GPM = 4ads » oS8 L 45l 3 Ad 4 (83,5 s 0T (3o
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Evaporatino_ass .1

1) (e ) dlasly )1 Olgs (2 1) A5 Olne

Cx(Ti—ToxCp
A

C = Circulating water in m3/hr

E=

A= Latent heat of vaporization of water = 540 kcal/kg (or) 2260 kJ / kg

Ti — To = water temperature difference from tower top to tower bottom in °C (
cooling tower inlet hot water and outlet cold water temperature difference)

Cp = specific heat of water = 1 kcal/kg / °C (or) 4.184 kJ / kg / °C

Alternatively to find the evaporation loss by the following formula (Reference:
Perry’s Chemical Engineers Hand Book)

Evaporation loss in m3/hr = 0.00085 x 1.8 x circulation rate in
ms3/hr x (Ti-To) in °C

( Hint: Theoretically the evaporation quantity for every 1,000,000 kCal
heat rejected to evaporate 1.8 ms of water)

Evaporation loss (m3 /hr) = 0.00085 x 1.8 x circulation rate (m3 /hr) x (T1-T2)
T1 -T2 =temperature difference between inlet and outlet water

Evaporation loss (m3 /hr) = Celu xS jie 4 @l padi lada

Circulation rate (m3/hr)= el jcuSa a4 (538 jo ol

temperature difference between inlet and outlet water= 55 5 25,5 < lea DAl

dilss o o 1.8 yldde ol 185 SLyS (5,8 918 1.000.000 o (bl 4 psess e ¢ (595 ks |
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Drif ) .2

Drift losses may be assumed to be:

D = 0.3 to 1.0 percent of Circulating water (C ) for a natural draft cooling
tower

D = 0.1 to 0.3 percent of Circulating water (C ) for an induced draft
cooling tower

D = about 0.01 percent or less of Circulating water (C ) if the cooling
tower has windage drift eliminators

13,8 dunlen (s Ciyguar ) dolane 31 OlgS (o ) Galy el ;Sla
D=0.002xF
D=Drift rate (gpm)
F= water flow rate (gpm)
Blow down ( 4l ) ouisS O9m.3
13,8 duwloen ) dlolan 1 Olgine |y Ol gl lals
BD=E/(COC-1)
BD=Blow down rate ( gpm)

E=Evaporation rate ,(gpm)

Cycle of Concentration (COC)

Adlue Gl OF Abb 9 70 @ Abb o Cad .l iy G ue S clale S
02 A5 s Lilgine dde ol Sy SleaBo 0 5l S ys.cl awiie 7 13 (0 20

RUAY
Cycles of concentration (COC) = Silica in Cooling Water / Silica in Makeup
Water

G.'a\ BEEN u‘ Ceda 40 02338 K3A zoR u‘ el

Cycles of concentration (COC) = Ca Hardness in Cooling Water/ Ca
Hardness in Makeup water

PRI PTEN <l e.;.mjs i 4y 22138 SGA o | DR ea...ujs A Gl
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Cycles of concentration (COC) = Conductivity of Cooling Water /
Conductivity of Makeup water

Gl @l Gl 4y 00088 KGR 7 e @l (bl ) Gl

Cycles of concentration (COC) = Concentration of chlorides in circulating
water /Concentration of chlorides in make-up water

R ) e u] able 4 ui'ndjg BE ui BR LAJ&JJS clle Gl

Water make-up (M ) = Total water losses = Drift Losses ( D) + Evaporation
Losses (E ) + Blow down Losses (B)

=D+E+B
= Make up water Requirement in m3/hr

Drift Loss in m3/hr

Evaporation Loss in ms/hr

o m O < <Z
I

Blow Down in ms3/hr

OYpd g dg) das 243 .4
3b3.b5-)& oMJ@‘Mwom&}gucﬁgT&%JMﬁM
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ypes of Cooling Towers:
Open Circuit VS. Closed Circuit
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Cooling Range and Approach From chapter 1ic1 Jsad jl 3559 9 0 Sis b39dee
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Cooling tower efficiency = (CW return temperature - CW supply temperature) / (CW
return temperature - Air wet bulb temperature) x 100%
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Cooling tower efficiency = Range / (Range + Approach) x 100%
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Table 3.2 Chemical and physical parameters of water

oH / >7(1)
Chlorides mg/| <125(2)
Total hardness (CaCOs) 1 <15
°d <84
Iron mag/kg <05 (3)
Copper mag/kg <0,1(3)
Aluminium ma/| <1
Langelier's index / 0-0,4
Harmfulsubstances
Free chlorine mg/| <023
Fluorides mg/| <1
Sulphides ABSENT

—

With aluminium or light alloys radiators, pH must also be lower than 8 (in compliance
with applicable rules)

Value referred to the maximum water temperature of 80 °C

In compliance with applicable rules
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Web page: www.sabacool.ir

Email: info@sabacool.ir  / hadi.darvhshi@sabacool.ir
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