2 A 7%

F3TE H 1Y Vol. 37, No.1
2018 1 A Journal of Applied Acoustics January, 2018

o AR LN\ TERFEARILI o

FORAE R TR B R A SEa0

FAEAY  ZRLPT RKF? HXE?

(1 HEIb AR D SN RSB Jbsd  102206)
(2 AL T REHHE AR RE  071003)

FEE AR 500 Hz~3000 Hz Al A 110 dB~133 dB [ 7 35/ SR ER7E 23S B4RV #0 4%
PREE RO RE i, 38 5 R R AR IR A 5V 0 b A B E G R PR 20 AT 5 PR TR 2 R DA S BR ELAR SR AR
G5 RSR, HPE f— e, BEA A R RGN, A R AR ECRAS B WY R 3 5, X T AR 5 mm KIEER, 72
133 dB A3 A I R B RKIEIN T 25 Yoo 2475 I Gt — 52 I, PEAIA T R A7 AR B8 — MR, U S BRI A 34 3R
B K BURF IR B 75 R A3 T I R . A BRI L4208 5 mm I, W] DAZE AR AT I 38 75 JAE 808 1) 5
Mg, 110 24 40 BR A ELAR D9 10 mm . 15mm B, AR MELEARAR B 1l P RO 5200 o BT 45485 18 D 78 U8 82 ] T FL il
Badpeh, SEALBERTRL AR S AL 1 kAR

KA L, BRIV A, SRR AR E Nu B AL PRI T

FEEES XS TK124 XHERFRIREE: A XEHS: 1000-310X(2018)01-0129-07

DOT: 10.11684/j.issn.1000-310X.2018.01.019

Experimental study of acoustically enhanced heat-transfer from copper sphere

XU Weilong?? JIANG Genshan? WEI Zhuping? HAO Wenzhuo?

(1 School of Energy Power and Mechanical Engineering, North China Electric Power University, Beijing 102206, China)

(2 Department of Mathematics and Physics, North China Electric Power University, Baoding 071003, China)

Abstract The effects of acoustic frequency (500 Hz~3000 Hz) and sound pressure level (110 dB~133 dB) on
the nature-convective heat transfer rate during cooling of a stationary sphere were investigated experimentally.
The spheres were immersed in the air (27 °C). The temperature of the sphere was recorded using a data logger
equipped with a T-type thermocouple in the center of the spheres. The relationship between sound pressure
levels, frequency and the diameter of the sphere with the temperature gradient of the sphere were analyzed.
The results show that higher sound pressure levels cause higher heat-transfer rate. When the diameter of
the copper sphere is 5 mm, the heat transfer rate could be increased up to 1.25 times for SPL = 133 dB.
However, there is a special frequency, at which Nu reaches a maximum, due to the flow separation caused by
flow acceleration. This special frequency increases with increasing SPLs. When the sphere size is 5 mm, at
low frequencies (500 Hz~700 Hz), acoustic streaming is the dominant factor. It results in an increasing Nu
with decreasing frequency. However, when the sphere size is 10 mm or 15 mm, the effect of acoustic streaming
is hardly detectable in the low frequency band. The conclusions highlight a good application prospect in
combustion for the boiler.
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Fig. 1 Schematic drawing of the experimental setup
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