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Abstract:

The aim of this research is to study the performance of a finned and tube heat
exchanger using the Computational Fluid Dynamics (CFD) method, where the
analysis is done by (Ansys Fluent) program, where an analytical study was
conducted to find out the change in temperature and velocity on the heat

exchanger.
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Nt=11

Fs=2.8mm

A

Pt

PL/2

Do

\l/

PL/2

PL/2 PL
Case

PL 15.84 mm

Pt 20.89 mm

Fp 3.18 mm

Do 10.2 mm

tw 1 m

tn 0.36m

Dn 3.072 mm

Ah=A, + Af

:Ah slall Jaliall dabu

© o) Aalos alay)

» =1 De(Ly, — tsN¢Ly, )N, + 2(LyL, — 0.257 (D-)N,)

= 7+10.2 (28.5—0.33 % 11 * 28.5)11 + 2(125.34 * 95.04 — 0.25 * 7 *

(10.2)2 = 11)
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= 4393.69mm?>
= 0.0043937m?
sCaile ) dabli day
Ap = 2(Ly, * Ly — 0.251 * (D-)?N,)Ng % L, + 2(Ly * t; * Np + Ly,

= 2(95.04 * 125.34 — 0.25 * 77 % (10.2)% * 11)11 * 28.5 + 2(125.34 * 0.33 *
11 = 28.5)

= 6931381mm?
= 6.9314m?
~ Ah = 0.0043937 + 6.9314 = 6.9357m?

-l 3l dalie s

A, = [(% _ 1) +C+ (P, —Dy) — (P, —D,) X (tFNF)LW]

_ [(125.34

2089 1) + 29 4+ (20.89 — 10.2) — (20.89 — 10.2) x 0.33 % 11]

= 116.89 mm? = 0.00011689 m?
tSsonedl Hadll ala)
= 116.89 mm?
0.00011689m?

4 x Ao x L
Dn=—Zn

_ 4+0.00011689 * 95.04
B 60.9357

D, = 0.0064m
‘e yuall ey
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Re"*;u

Ur==pp

5000 * 1.7894 1075
B 0.0064

= 14.

U — 7500 * 1.7894 % 107>
2= 0.0064

= 21.

U — 10000 = 1.7894 « 107>
37 0.0064

= 28.

12500 * 1.7894 * 107°

* 0.0064
= 35.
U = 15000 * 1.7894 * 105
0.0064
= 42.
At U = 14

AP = 176.24 Pascal

T,, = 300 K
T, = 306.5k
AQ = 3.041w

AT = 303.25K
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AtU =21

T,, = 300 K
T, = 305.37k
AT = 302.68 K
AQ = 3.763 w

AP = 365.5 Pascal
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AtU =28

T,, = 300 K
T, = 304.83k
AQ = 4.504 w
AT =302.416 K

AP = 605.95 Pascal
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T, = 300 K

Ty = 302.64k
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AP = 1200.146 Pascal

37



0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
teration: ,

1z oAl 5 Jaadll aie 3 ) jall ds jal (3,4
(Tw - Tin) - (Tw - Tout)

(=)

ATy =

= 146.7K

(450 — 300) — (450 — 306.5)
450 — 300
lin (350 —306.5)

= 146.7K
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_ (450 — 300) — (450 — 305.37)
2 1 (450—300)
M\250 —305.37

= 147.3K

_ (450 —300) — (450 — 304.83)

AT 1 ( 450 — 300 )
M\Z50 — 304.83
— 147.6K
AT (450 — 300) — (450 — 302.64)
L 1 (450—300)
M\Z50 — 302.64
— 148.7K
A 3.041
.

AT, 6.9357  146.7
w

= 0.002989— .k
m

. 3.763
27 6.9357 x147.3

= 0.003689 w/m?. k

. 4.504
37 6.9357 x 147.6

= 0.004399 w/m?2. k

5.265

hs = e 3357~ 14824

39

3 J\ ‘)AJ‘ Jenl Jaoles



= 0.00512 w/m?. k

. 5.9
> 6.9357 x 148.7
= 0.0058 w/m?.k
;M\%J@u\w\ SN JelS S0 3 b dad e
h*2x6x%10

hy = 0.4 w/m? k
h, = 0.5 w/m2. k
h; =056 w/m?.k
h, = 0.6 w/m?.k

h, = 0.7 w/m?.k
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= 05

0.4

0.3

5000 7500 10000 12500 15000

Heat transforms coefficient variation against Reynolds number
s a8 Jiaa sl jal) Juanl Jalee il o (1) JS&D 4
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N =h1*Dn
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_ 0.4%0.0064

Nuw = 50247 = 0106

N 0.5+0.0064 01322
Uz 0.0242

N 0.56 % 0.0064 0148
us T 0.0242 0

N 0.6+ 0.0064 0158
ut T 0.0242 0

N 0.7 % 0.0064 0185
ST 0.0242

N, *2*x6x*10

Nul = 13.

N,, = 16.

N,; = 18.

N, = 19.

N,s = 22.

TV

7500

10000
Re

12500

15000
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AP, * Dh

F, =

%*p*UZ*L

176.24 = 0.0064

«1.225 * (14)2 % 0.003168

0.3

36.5 * 0.0064

1

5% 1.225 % (21)? « 0.003168

= 0.27

605.95 * 0.0064

%* 1.225 * (28)2 * 0.003168

= 0.25

905.5 * 0.0064

%* 1.225 = (35)2 % 0.003168

= 0.24

1200.146 = 0.0064

1

vk 1.225 % (42)? « 0.003168

= 0.22
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