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Performance Comparison of Fin—Tube Heat Exchanger
and Aluminum Heat Exchanger

K. S. Chang®, H. S. Lee', J. D. Kim, S. R. Hong

*School of Mechanical Engineering, Sunmoon University, Chungnam, 336-708, Korea
Graduate School, Sunmoon University, Chungnam, 336-708. Korea

ABSTRACT : This study presents comparison of the air side heat transfer and friction
characteristics in a heating condition between Louver fin-tube heat exchangers and aluminum heat
exchangers. Experiments are performed for the Louver fin—tube heat exchangers and aluminum
heat exchangers using a calorimeter, which is designed based on air—enthalpy method described in
ASHRAE standards. The air velocities its are varied from 0.7 to 1.6 m/s with 0.3 m/s interval. A
study result shows that the heat transfer performances of aluminum heat exchangers are 40~80%
higher than those of Louver fin—tube heat exchangers per unit volume, mass and heat transfer
area.
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Number of
row
[mm]
2,3

Number of
fin

40
52

Fin
Thickness
[mm]
0.092
Fin
Thickness
[mm]
0.09

Step
pitch
[mm]
21
Fin
Louver

Row
pitch
[mm]
12.7
Number of

Tube

39

51

Fin pitch
[mm]
1.2, 14, 1.6
Fin pitch
[mm]
2.5

- 409 -

2.5, 2.35, 2.22

Fin
shape
Louver
Tube hole
16

Table 1 Specifications of HXs samples

7.0
Pass

[mm]

16-12-6-5

21-16-8-6

Type
2

Kim et al®&
Fin
Tube

Aluminum




H e oo T T X OB )
WO RO T o) T = U ooF B T M
Ao e 5 I
o e
I 2o = o o] Nr
4rF T ooy X o g T
Nroqﬁ:l o o = @) w2 T T
LRSS A v © £ o Lo "=
Eﬂoo?gaﬂoa%7 oo - ﬂblzﬂﬂw
| SR = s T
" 4 " + .E.E W ~X OMU oﬁlu .. FN/ C; Moﬂ ‘mwo EO % ﬁE
| = I o © ok O S S o T W
| = ~ W o F p oy T B E
.. T T —
" 58 3 Mo o &S o7 B ol o= o & m T O AE W
_ b aQ, — e < e o NE g
L c zRRrELy #R¥ %o FEfe,
! g% — o) 7o
| T mv . = o 7ﬂd|.ﬁu _,,__/oﬂﬂ = - wch\W%‘
! |_I 5 g = e B R Ho Mo B o Mo g
" ® g . : P 8 & pall El%%ﬁﬁjm» o0 ol oL ook o & EX
- e Ml £ 0 o I TV
.1 24 E 755 S LCINCINGIN - ) N w2
R 5 e __|°H mI N NT g E w A mﬁémw
= e 2 = < _ Ho it N
! I nm 3 ° N Aamﬂf%o,ﬂwa e oW %%&1%@
£ W E £ N i ook B e oF Jo 75w =y
s e d [ s
" S]] T g WEITHAA KW ART TR W E o
" = E © B AT & T Mo mh Y — v T o
! : : g %a xﬂmd T 57%%_@ %%ﬁmwxaﬂ%
! ;8 S SU B oy T B o ooy )Y 7 BB LN %P
g , < ) B — X ! g Dy
_ g 5 S o e T Y T W oS - gL, N W
| @ = N o TR ~ < o 2o o Mo B o~ 20 &
i 5 o . o o " o= — O X g My K ol - R -
g = o N 2o ) 0T o | R do o w2
_ — &o — =T oﬁ —_ Mo < 0 _— o _i ﬂl o ~ o W0 ﬂ ll
N . m A A 7O PR e e N T X odoE
: £ E o W S8 O T WM 5w o s
£ X4 : . i T o = oo = ol F v M o do
: = | 2 i Ha_zuyl%a.d%olzﬂuwiaoﬂﬂE@M%ﬂwk%
= g E < T o <) ° ! = _-— < .
SR = FoMLEgEE T AL T ST 5T
B B N O It B IR (R T R I
Bo =T X & ™ n NE D [ =
= o B < Ho o oF X T - T X 0T
XTOH D oo S o m RE MY . X ozl Do
o ~midpPUdtagae®TreWaTa &Y
%%ﬂqwﬁﬂﬂé%ﬂ R BN O BE _aga
Ba Boakg gl kel 2Ny ® %%22,@%
I P B _ 8 s lhg e g EF
Mo T g Wy e R Ty g BEETR
B W e IR i 03 & &
G| o}/ - W 5 A o
SN B e o B 2 o o -
W.T wu .Q MH ﬁﬁ - «roT’ E.o o dlL ll ‘;Mvu —_ ,_l‘_n_ﬂ ﬂ ,LIL ._lw_uﬂ_ ,_Lbl ﬂ
W gx T 0 o~ o W OR TR o < do B R
RSB UTH EwWTko MR SWEFTTH N

- 410 -



b

)

(po000000000

@i

l— In

@

|
CL @00, 0 000 & CLOWS ;
BeC e oeC mGl e e e e

€ GRS eI0) € SRR eI
v v

Sample #4.5,6

Sample # 12,3

- tube heat

Tow types of fin

2

Fig.

exchangers.

Modelling of aluminum heat

Fig. 3

23 AEZ HMalgy

exchangers.

7] &Y I X (25 pitch) Type¥Z X Typel &

o} Type2<2] Aol 7% =LA e

gl

TH

= Ago A

SRR

g AHg3tol

o 54

mac,a(]—:z,i - :Ta,o)

Q=

N~ P

w o
ERS
B oo

1
¢l Type27} ¥ Ho| A Typelrt} ok

(2)

mw@),w(T g Tw,o)

Qw -

4+ @ﬂu
E
e T
oy . o
o Lﬂ el
kR
o o
ny ol
N
7 —_—
T o "
=) = op
B g Ao
X B
0 um &
il
o7 )
ﬂ ﬁﬂ ,ao
L !
T °T
2y ™
T o
S
o B
—_—
N o
Mo oo
—_
w
O oy
N =T
IO
! il
Ll
- F
AN~
0
R
o op
H B
™ o)
el
B
T
m
U
iy

(N
B
10
Cay
o
T o
mﬂ%
oF N
=~
2w
I
Lo i
=
du
3
al-v
o) —
K
WO
T
D
™R
W =
)
o
S
X
Qd
&
<
I
m/m
3
N
S
S
3
T

39 Buh= 58% AA JERE

o o
i
Q N
Siny
Sliny
NS
vm He
L
=g
I
M N
m
g %
‘B B
0 X
g w
£ e
= XY
~ oF
®
ol
ﬂ
ok
r
pll
|
<
™

Typelo] Type2X.t} =LA

Z+& pitchol A &=

A

o 7hAd ol

- 3Z
T =

e Aol A

Ao o] welA A
olt}. 1

A
i

s

oA =

3L

A

i3

ol

o= 7lE AR

g A7 yEbstth

Ad =

o}
=

w3k7] Typel(25 pitch)e] 2¥€ HUle 46%, 34

- 411



16

13
Air Velocity[m/s]

10

4 Typel 250 -
--e-- Type2 2.50

0.7

--e--Typel 2.35

6500 I _u_type1 222 --v--

6000 -
5500 -
5000
4500
4000
3500 -
3000
2500
2000
1500

Fig 5 Heat transfer rate of per unit mass.
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Fig 4 Heat transfer rate of per unit volume.
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Fig 6 Heat transfer rate of per unit heat

transmission areas.
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Fig 7 Pressure drop of heat exchangers
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