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1 Cooling tower model description:

This script aimed to model a cooling tower using a python custom model in DWSIM environment. In this
model, the inputs are the properties of the air, makeup, and water streams, dry and wet bulb
temperature, and mass transfer correlation coefficients (c and n).[1]

1.1 Mass and heat balances:
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1.2 Additional equations:
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1.3 Psychometric equation:

P, = 10P1FP2+P3+P4 1-10
Where:

p1 = —7.90298 x (z — 1) 1-11

p, = 5.02808 X log (2) 1-12

ps = —1.3816 X 1077 x (10“'34‘“(1‘%) — 1) 1-13

ps = 8.1328 x 1073 x (107349149%(z-1) _ 1) 1-14

z = 373.16/(T (k)) 1-15

1.4 Saturation enthalpy:
hg = (T(C) — 25) X Cair + Xsqr X (2501 + 1.859 x (T(C) — 25)) 1-16
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1.5 Outlet air enthalpy:

ha,o = ha,i + €q4 (hs,w,i

1.6  Error formula:

- ha,i)

error = (Tj — T(j_l))z + (mej — mej_l)z X 10°

1.7 Procedure:
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Figure 1 Modeling procedure



Amirhossein Hosseinzadeh (amir.2hossein.zadeh@gmail.com)
Amirkabir University of Technology (Tehran Polytechnique)

2 Validation:
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3 Nomenclature

m: mass flow rate

h: enthalpy

Q: energy

NTU: number of transfer unit
P: pressure

3.1 Subscript
a: Air
i:inlet
j: step number
rej: rejection

Water feed temperature (k)

Figure 2 Model and the literature comparison[2]

T: temperature

Cp: specific heat capacity

€: heat transfer effectiveness

m*: ratio of air to water effective capacitance rate
x: mass fraction of water in air

w: water

o: outlet

s: saturated

atm: atmosphere

n, c: mass transfer correlation coefficients
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