- . . 9 . . .
AL VRS D i UMD o L i b AP oV

&e-NTU

[ £T-2T-5202 uo Jrsfeunofosu wody papeojumoq ]


https://necjournals.ir/article-1-140-fa.html

[ Downloaded from necjournals.ir on 2025-12-13 ]

e ) (Ao 3 L T sl S Sl g a3

e

4

ATAY cadiga | [NV 8l i Jho | 51 1 (55 431

«

Spray walcr

Secondary nir flow


https://necjournals.ir/article-1-140-fa.html

9 TS (T A A D (D KU e e a0

n
)
—
_ g < s
- | |
~— _ | heul —
o N | =
o | =
CD.. ,W\ 1l
= o
.m _ ~~
_ I =
. =
= E < Cp m
2 Sl o (o8
Foele B
N = Il |
o —
- - — E.- S ~ I
£ 5 < - o
= )
Z
N
)
T
Z
|
wW

[£T-2T-G20g uo Jrsfeuinofasu woy papeojumoq |


https://necjournals.ir/article-1-140-fa.html

[ Downloaded from necjournals.ir on 2025-12-13 ]

e ) (Ao 3 L T sl S Sl g a3

ATAY oyl IV olad fita o | O o (5 51 &yl

hp(hy —h)dA =rmgdh

()
hpc,A _
(NTU), = PDA D%y o Zh
Mg mgCp hg —hy
gg =1 —exp(-NTU) = hi —ho
hl _hw
€]
h, —h;
C — (8] 1
wb two “ty,
()
ty, —t
&g =1—exp(-NTU) = —— "o
wi —tw
) Le=1
(
Le?/3 = e = h, =cphp
hpc
D%p
() )
h.A t —t
(NTU), = —S— = —Ln(—>—")
stp twi —tw
t —
gc — 1 t2
t, —t

r'npcp(tl —ty) = ri’ls(ho —hj)
()

C
ty =t =% (tyo — twi)
min



https://necjournals.ir/article-1-140-fa.html

[ Downloaded from necjournals.ir on 2025-12-13 ]

Cmin = ri'1pCp
Cmax = riAlscwb
() ()

Cmax (two —t

Cmin t —ty
() ()

Wi)

8p:

C
g, (™, &, +'1

_ min
t, =

Cmax
& (Ci) + gp

Nu=0.023Refy °Pr'/2 Re>2300

Nu =7.54 Re <2300

_4m , Dy, =2b

°Dh  7Dp

[]
2
AP = p L VP
D, 2
pV?
APt = APf +AP]
[ ] Nm =1

Cmin Cmax

[]

o 9 Al e G340 [T sl S o Khae (5 s

—
>

Olpl &yl 4y

VA caiguo IV sslad | iia Jlu/


https://necjournals.ir/article-1-140-fa.html

[ Downloaded from necjournals.ir on 2025-12-13 ]

e ) (Ao 3 L T sl S Sl g a3

ATAY oyl IV olad fita o | O o (5 51 &yl

_ mpAP, | MsAPg

W ()
Mp Ns
EER
EER:Q—C ()
w
Qc
Qc :mpcp(tl_tz) ()
[ LA | ]
(et,p)in =RatyIn(1+1.600,) ()

t t AP
etplout = cpto(t—z—l— 1nt—2) +Ratoln(1=72)+ Rytoln(1+1.600) ()

0

()

(0] o

()

tw, tw, P
e = (c, +mcpv)to(%—l—ln%)+(1+1.6c00)Rat01nP—+Rat0

[(1+1.60.xIn—

et,s)out :(Cp +woutcp,v)to[ :

[(1+ 1.6 gy )In(

1+1.60,

1+1.6mout

)+1.60 4,10

[ 0 [

1+1.60
“T2o 4 160, In—] ()
+1.60 0,
t t
Yo 1 in ™04 (14 1,600y )R yteln(1-20) + R, 1,
o tO PO

()

O oyt ]

o


https://necjournals.ir/article-1-140-fa.html

[ Downloaded from necjournals.ir on 2025-12-13 ]

1 f. . : .
Sgen =— {[mpetp + Mgy ]in - [mpetp + MgCyq Lut }

Ty
() ) ) ()

Sgen = (1, i

EER

[1] ty
%

‘ il miaRe (e she e Fuagp Tk ka

|

tun(ol Fturt]
(s anvption )

()

,L, W)

w3 Slal ode 5348 [ T slasl S s Shae (g5l Jula

&~‘(
»

4

Olpl &3y

VA caiguo IV sslad | iia Jlu/


https://necjournals.ir/article-1-140-fa.html

< model

O experimental

27

26

25F

(e

Py

22k

21

2 225 23 735 24 245 % 255 %
12(C

2158

21

)

[]

L W g

ST 9 ST SFEND | oed) o (R 6

—O—model

¢ experimental[4]

3
085
3

075

065

ec

o B JEE JE)0 i wrmd € A (R 1L

[ £T-2T-S20z uo Jrsfeuino(seu woly papeoumod ]


https://necjournals.ir/article-1-140-fa.html

T 9 TS S 0 o) 37 ee €

o

T T -+

L E

L Je

=

L R

L 1w

o

8

£

5

=

T

L 1w E

L 1w

L 1w

=

! T ! ! ! 1 ! 1 -

= =2 = = =@ = 2 = = =

5 8 B R 8 B 9 8 § ¢
Dliwualis

>
>

o € K0

[P e T AR VAL

T
2 (kg/sec)

mp (kg/sec)

100

(HinhIuabs

[ £T-2T-5202 uo Jrsfeunofosu wody papeojumoq ]


https://necjournals.ir/article-1-140-fa.html

-
T T =
L o | Ja
I
L o
L = -m
m
o
2
)
=
=
L 4w 7
ol L T Ja
= £ o
5
b
£
]
. £ 7
r 1 E = &
r I ™ &
=3 =
£ @
=
L Jun
=z | Jw
£
L D 1o
L Jw
=
L Jw
o
o
=] o
o e i ! L L -
= o o =] =] =] o o o
(Hipnusfis =] F = =1 o @ = =
Oipuafis

S 9 =T SN0 1) bed) o (R € T FED FUO ) e AT VAL

[ £T-2T-5202 uo Jrsfeunofosu wody papeojumoq ]


https://necjournals.ir/article-1-140-fa.html

v\ v v T TS AV (GO VA
=T 2l bl AT T AT R
TP 0 =50 10 17 oded) 377 peme” € ;_

=8 8
=] o > = g N
SR S-S S -
£ @)
o
5_ 2
5 \}K .
M
N~
g & wi@wi@
Na¥ — 13 s
2 ~~ WC\./
~ . : .
: WO ~ Jog )C
g | KK.Jo
Fl 1255
M N’
¢ : s
L o4 9 < [=9 g
2 S B e 2 g
N’
~— —~ —_
gCg CgC
n. | P %k Q
- = & = & © | J 3
. . n”_xiazwmm = _
— | o0
2|25
~ A

(m)

[ £T-2T-5202 uo Jrsfeunofosu wody papeojumoq ]


https://necjournals.ir/article-1-140-fa.html

[ Downloaded from necjournals.ir on 2025-12-13 ]

da) (e 53 [ o sl Sy Slae (g5 a3

wd

e

4

APAY s IV o Lo [k Jlas | O o (85 431

:NTU),
:NTU),

(

)
mzC

(—— gt
52m

(Pa)

(Pa)
(Pa)
(Pa)

‘EER

1- Incropera, F.P .and Dewitt, D.P “Fundametals of Heat and Mass Transfer”. John Wiley and

Sons 1990.

2- Watt, J R . “Evaporative Air Conditioning Handbook Chapman and Hall 1986.

3- Fluid Mechanics H-SHAMES 1972.

4- J-L . Peterson, and B.D.Hunn, Ph.D "Experimental Performance of Indirect Evaporative

Cooler”. ASHRAE . vol 60.1985

5- Bejan, A. “Advanced Engineering Thermodynamics®. John wiley and sons 1988.

6- Bejan A . “General Criterion for Rating Heat Exchanger Performance”. Int.J. of Heat Mass

Transfer, Vol.21, pp.655-658. 1978

7- Bejan, A. “Entropy Generation Minimization.” CRC Press 1996.
8- Sekulic, D.P and Herman, C.V "One Approach to Ireversibility Minimization in Compact
Cross-Flow Heat Exchangers Design”, Int Comm.Heat Mass Transfer, Vol 13 pp 23-32 1986.


https://necjournals.ir/article-1-140-fa.html
http://www.tcpdf.org

