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Numerical Simulation of the Influence of Elliptical Tube Heat Exchanger
in Indoor Unit of Air Conditioner on its Acoustic Field

Zhou You Zhang Xingiang Wang Shuangfeng

(Key Laboratory of Heat Transfer Enhancement and Energy Conservation of Education Ministry, South China Univer-
sity of Technology, Guangzhou, 510640, China)

Abstract Elliptical tube heat exchanger has been widely used in heat exchange equipment due to its good flow and heat transfer charac-
teristics. In this paper we use computational fluid dynamics method to simulate the flow field and sound field generated by the indoor unit
of air conditioner with elliptical finned tube heat exchanger , and make comparison with circular tube heat exchanger. The results show
that for the inside the cross — flow, the structure of tubes in heat exchangers has no effect on the location and size of the eccentric vortex;
compared with the circular tube finned heat exchanger with the same cross — sectional area, the air conditioners using elliptical tubes work
better on increasing the air volume, improving cooling effect and reducing noise especially low — frequency noise under the same condi-
tions. Above all, the conditioner using elliptical tubes in which the ratio of the long axis and short axis is 2.0 can reduce noise 4 dB.
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Tab. 1 The size of elliptical tube

KEmzZ K4l /mm k3%l b/mm
1.5 8.573 5.715
2.0 9. 900 4.950
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Fig.2 Contrast of the numerical simulation

values with the experiments
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Fig. 3 Changes of flow rate with rotational speed

JIN, FERETEL TR SRR S 300 RUTET , e 3 22 ] 1 ] B
AR, 23 RAEH S 2 8] B I sl B 1 /0N, WGE 2R 58
W EH K,
22 EA5H

Tl A S 3 R FUAIF 5 B 3 XKL PN 0 i L
TR AT L R S B ke B UL B 2 R i 198 4
A B LT AR S A s, ks g R 28 SR A
TR B

A E WGBSR T3 LR 7 10
Wi, & 4 F7R = FhasHa i 2 N LLE RS 34 1100 1/
min AR 3 25 P, ol TR TT 200, 500 RUBTL P 3T e —
AR T IO I8 AR08 B 7 16 5 B0 UL
fRE 1 — 3, X TSP, BT
BLE BT H 3 A TR 3B 3 1 3 s S 7 KL
NIRRT sl o ER X B S =R gy | et ag
TR T2 982 AL 38 B4 JR A7 8 AR /N LT
BEAT SR, B TE R 00 kA8 T SRS T 2 ST
P 1A] BT TR 0, A6 B0 487 22 18] B 1 0 e s/, i
R SRR 2T, TR B RBL,
1] XU, 28 IBILIE 7 4345 B4 3R 43 A8 At AR K
HH XL 9 b g A

3 RAESH

B FFEIEDT TSR A B LS A [ A 3 5
HEAE R AN B — TRk, 25 P8 = A HLER R
FEHUARIR T MR RT  ARBE IXU B 7 T S A0 3
PERIASIR] , S SIME FE SUAT LA Ay G AR 75 R e 7

(a) % (b) WERE alb=1.5 (c) WIS a/b=2

B4 EN=E

Fig. 4 Contour of total pressure
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Fig. 5 Changes of sound pressure level with frequency
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