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TITLE A STUDY OF EFFECTS OF INSULATED REGENERATORS
CHARECTERISTICS ON PERFORMANCE OF THERMOACOUSTIC ENGINE

AN ABSTRACT
BY
PIYACHAT JANTRANON

Presented in Partial Fulfilment of the Requirements for the
Master of Engineering Degree in Mechanical Engineering
at Srinakharinwirot University

April 2015



Piyachat Jantranon.(2015). Title A Study Of Effect Of Insulated Regenerator Charecteristics
On Performance Of Thermoacoustic Engine. Master thesis, M.Eng Mechanical
Engineering). Bangkok: Graduate School, Srinakharinwirot University.

Advisor Committee; Asst. Prof. Dr.Pracha Bunyawanichakul,

Asst. Prof. Dr. Bancha Kongtrakool.

This reseach aim to study working characteristic of laboratory scale thermo-acoustic
engine using air as working fluid and insulation material as regenerator which operated at
temperatures up to 300°C. The effects of changes in the materials on the working
charateristics are studies for clayball, ceramic and glassball of different porosity levels form
40%, 45% and 50%. The results showed that the regenerator made from three types of
insulation materials provide maximum power at a porosity of 50% and materials that provide
maximum power is glassball. For thermo-acoustic engines using glassball as regenerator
start working at 3 minutes of testing with the temperature of the heat source of 50°C and
obtain a maximum power at 14 minutes of testing with temperature of heat source of
186°C. When considering the effect of porosity on the working characteristics of engine, it
was found that the increase of regenerator porosity tend to fastened the starting point and
reach the maximum power that could reduce the temperature of the heat source to lower

level for start the engine while the maximum power remains the same.

Keywords: thermoacoustic engine / regenerator
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1 . 2 -
= —mv lag m= PAvV
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2
U 1 3
2zl P —=—pAv (2.4)
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semosluaiida Type K awaunasgiu JIS C 1610 — 1981
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&0 < S insertin metal tubes. Beware 10% Platinum . 023610
of Contamination. High Rhodium Pt . 18.693 - .
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. ¢ ; ” ¢ Mild Oxidising, Reducing 20010 350°C 2000 1250°C
N ; s N » Vacuum or Inert. Good 2 Therm Grade _
& A T where moisture is present, low kaelr ' 5232? 22Car 5
Temperature and cryogenic  Copper Cu NI 6010 100°C 0.75% above 0°C 05°Cor 0.4%
applications sl Ext. Grade 2.0%below 0°C
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Use IEC 584-3 MenaveoTyeK Onegep Omegah  OTMMCamen2EON o
Bolor Cade N Vore stable at igh Nicrosi i e R | el :
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a s Oxidising or Inert. Limited Chromega _?:3:"%: -200 to 900°C
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= EMF change per it 76373 Jren
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Use Copper B rature. Common use in glass m :h mt:i’: 01%100°C 0.5% above 800°C ss::ir:\ed
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Experimental Study of Thermoacoustic Engine Using A Glassball Regenerator
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ABSTRACT

The objective of this paper is to present the result of an experimental study on the
performance of thermoacoustic engine using a glass ball regenerator. This study involves two factors
which affect the energy of the open-end type thermoacoustic engine namely: the porosity level and
the physical property of the regenerator. The diameter of the engine is 104 mm, which uses the air as
its working fluid with a 2000 Watts heater amount, to a temperature reaching 300 °C. Through the
experiment, a sound wave can be produced. Moreover, it was observed that if the porosity level of
the regenerator is increased with the velocity of the working fluid, more energy is created. This engine
has the best result in increasing the level of porosity by 50% by starting the sound wave and working
fluid velocity at 50°C which can start the engine at 3 minutes. The engine has maximum power of

0.104 mW when heated 14 minutes at 186°C

Key Words: thermoacoustic engine, regenerator, porosity
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Figure 1 Sketch of thermoacoustic engine and control unit

Figure 2 Glass balls regenerator: (a) porosity 40% (b) porosity 45% (c) porosity 50%
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Figure 3 Temperature profile inside the regenerators:(a) Porosity 40% (b) Porosity 45%
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Table 1 Measured and calculated result
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