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Abstract : This paper presents the effects of the mean operating pressure on the optimal operating frequency based on
temperature differences across stack ends in a thermoacoustic refrigerator. In addition to the length of the resonance tube,
components of the thermoacoustic refrigerator have an influence on the operating frequency due to their acoustic properties,
i.e. absorptivity, reflectivity and transmissivity. The interference of waves incurs and distorts the original frequency generated
by the driver so that the optimal operating frequency differs from the designs. These acoustic properties are not parameters in
the designs and it is very complicated to infer their responses. A prototype thermoacoustic refrigerator is constructed and used
to investigate its optimal operating frequency compared to the design at various operating pressures. Helium and air are used
as  working  fluids  during  the  experiments.  The  results  indicate  that  the  optimal  operating  frequency  of  the  prototype
thermoacoustic refrigerator using helium is at 6 bar and 490Hz or approximately 20% away from the design frequency. The
optimal operating frequency at other mean pressures differs from the design in an unpredictable manner, however, the optimal
operating frequency and pressure can be identified by testing.
Keywords : acoustic properties, Carnot’s efficiency, interference of waves, operating pressure, optimal operating frequency,
stack performance, standing wave, thermoacoustic refrigerator
Conference Title : ICAME 2015 : International Conference on Automotive and Mechanical Engineering
Conference Location : Tokyo, Japan
Conference Dates : May 28-29, 2015

World Academy of Science, Engineering and Technology
International Journal of Mechanical and Industrial Engineering

Vol:9, No:05, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
ec

ha
ni

ca
l a

nd
 In

du
st

ria
l E

ng
in

ee
rin

g 
Vo

l:9
, N

o:
05

, 2
01

5 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/2

39
08

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(05) 2015 1

https://publications.waset.org/abstracts/23908.pdf

