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Introduction: We simulate the optimal 

operating condition of an evaporative cooler 

in a configuration that uses no input power 

(passive) and segregates the humid/dry airs 

in different ducts (indirect cycle).  
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Figure 2. 2D geometry analyzed. 
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Figure 1. In the left and right respectively, a 

representation of the direct and indirect 

evaporative cooler concepts. 
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Domain and boundary equations: 

V
o

lu
m

e
 f

o
rc

e

V
o

lu
m

e
 f

o
rc

e

g*
[r

h
o

ai
r(

T)
-r

h
o

ai
r(

Ta
m

b
)]

Sy
m

m
e

tr
y

Sy
m

m
e

tr
y

Open (p0=0)

H
e

at
so

u
rc

e
;

rh
o

=r
h

o
s

In
te

ri
o

r 
w

al
ls

(a) (b)

(c) (d)

rho=rhos*he

Figure 3. In the left the volume driving 

force of the fluid. In the right, the 

boundary conditions.  
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Figure 4. Distributions of the main 

variables involved.  

Figure 5. Operation 

characteristics of 

the cooler. 


