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Abstract: Three types of optimal perforated fin were chosen
based on an analysis of orthogonal test and numerical
simulation combination method, as the plain fin for based
case, the four types of fin were employed on fin-tube heat
exchangers. The optimization of fin perforated parameters
including three factors: the hole shape, the hole geometry
dimension and the location. By wind tunnel experiments, it
was demonstrated that elliptic perforated fin-tube refrigerated
heat exchangers had the best heat exchange ability with 1.5~
5.2 m+ s ! air velocity under frosting conditions among the
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four types heat exchanger. When the air velocity was 2.5 m »
s 1, the results illustrated that SK-E-B type elliptic perforated
fin tube exchangers could increase refrigeration capacity per
unit area, average fin surface heat transfer coefficient,
compressor’s coefficient of performance by 37.8%,79.4%,
25.0% respectively, while mean air flow resistance through
the SK-E-B fin-tube decreased by 30.0%.

Key words: perforated fin; frosting conditions; fin-tube heat
exchanger; orthogonal test
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Tab.1 The dimension parameters of heat exchanger

sample (plat-fin for example)
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Tab.2 Average heat transfer coefficient’s experimental

and modeling data for plat-fin
W/ he/ (W » he/(W
(mes™1) m2e«K1) m2«K1)
1 11. 15 13.38
2 13.83 15. 96
3 16.01 18.35
4 17. 25 19.02
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Tab.3 The effect factors and test levels for perforated

fin
LB FEBK C/mm B;/mm B;/mm
12.0/14.0/  20.0/21.5/ 11.5/13.0/
R HE 14.5 23.0 14.0
_ 10.4/12.0/  20.0/21.5/ 11.5/13.0/
=Mk Ek 12.6 23.0 14.0
14.4/16.8/
ek 17.4 20.0/21.5/  11.5/13.0/
L 10.8/13.1/ 23.0 14.0
AR 12,6
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Tab.4 The optimization perforated fin geometry

parameters and simulation results

b =M SK-T# i
E5 BR=#E8T
Fig.5 The 3D diagram fin simulation unit

c #iBE SK-E @

FIE ZF LI AR BB 3 MM E S, B, KR
BEER,CHEEHRZE,B V—REERE. HEZ
LK EMR T B EE, B VEERE.B, X
— M EEEE. L SK-C-6 Z3 - R~ L& 6a.

ZAETFABA ERRI S HE T RPSEEKR
B KA 932, Al F BT sif R E FF AL IE 2SR 56
HIE—HE R, UL = AR5 R s iR L
PAEREIm /N T RIFLEME L. B, A SOR T =5
T AR R S S B R 42

R FLELA “H b A0S ™ B JUAT e 0, B K
A BB e E T SK-E-A B A (4 JLAe 454,
HE 6b Fras , B & sk B SRR 3 7 ). SK-
E-A# F B IR FL A Bl B 7E B4R 5 R0 B SR B2 T 1)
TE, oA, KK B RO BRI 3l 52 LT
BE. R B r, BARI A AR R R
BOIFAFE; Joh , BE WA FEEERTIE R T8
B B TR A U, 2R R BRI B T W B XL i,
%} SK-E-A #IH i FFFLIE A Mg anF AT g 5
HUEBAIHE B FLIERE 90° , [ 24 R e v IR L A< b A 2
KRB EMZ K2l g2k SK-E -B, W& 6¢
Fis. SR A By AT RLLE AT NG B FL 5 | AR AP 3h

mE B g, BB/, 89/ AT TULEN B L o BT B X 38R B A B
SK—C—6 ;L@_ 12 23.0 13.0 1302 2.44 1186 ﬂ?&?lﬁﬁgﬁ@!%ﬁﬁ%ﬁ@j,jK—E—B AU 9
SK-T-1 @k 12 215 13.0 932 2.48 813 IS5 SK-E-A #3 Jr 58 2[R,

SK-E—4 /& 14.4/10.8 21.5 11.5 1432 2.32 13.83 E7a, Th4r ] 2 I SK-E-BEI 9 F- 7 30 1 Kk
Voo ' Voo ooy
1 26 - 49 _ 1. 26 49
DEYESDEY DEYEYDEY
_ T‘O O O O O 0 O
e 2450 : .ZA% = 2%5
© ml o) O 9 4 /“v@’ 9 @@é
A _® O O i O ¥ B _OSD O
N B!

b SK-E-A

E6 3F@HFELMEN(HEA:mm)

Fig.6
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Fig.8 The wind tunnel refrigeration experimental test-
bed
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Tab.5 The instrument parameters of the wind tunnel experimental test-bed
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Fig.9 Schematic view of the cooling capacity per area at

different air velocities of four types of perforated
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Fig.10 The average fin surface heat transfer coefficient
curves of PF fin, SK-C-6 fin, SK-E-A fin and
SK-E-B fin at different air velocities
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Fig.11 The air flow resistance via heat exchangers with

different air velocities
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Fig.12 The average evaporator resistance curves with

time of the four types of fin, v=2.5m - s™!
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GREH

(DIEAZ RIS 7317 K il 4 T T Mg SR 3=
Y, B3 i R ST R R TR 1L, FLAR Az
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BAEAR,CHEEFEE, B h—REEREE ;X T
FIEFFL, K/ GRS R BEE, B, hEHEER
#,B h—REEFEE.

(2) 53 R A1 E, BE A BDE L3 5
B TRDE 31 7F FE B 58 5 i ol 38 5 B U 0 A0 e v b
BE, M = AL RE. ILHE T 3 Fiifb A
71, Bp B FLIE FF AL A SK-C-6., 46 B FFFL38 A~ SK-
E-Afi SK-E-B.

(3 KRR YR B , 4578 T.00 T SK-E-B #I3 f
BepaS R e BN B, R R R &
B R N IR R RS PLRE R L
WRARBRE, YR 2.5 m - s B, ERFE
AARIRE T 37.8%,79. 4%,25. 0%. 23K Wit SK-
E- B B9 & A A 88 B0 097 33 BE 7 B AR
30. 0%. SK-E-B ZI## - He a4 K T 1 FE 4R HLEE
RT3 3R 27, 0% ~33. 0%, Wi 3 BH. 7 (&
YIRAR 26. 3%.
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