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acoustic refrlgerator IS a mechanical device

Jvmnﬂr'\"“ = aIWorkstortemperature

Hifference that can be used in cooling.

gNIs ]‘» ‘done through acoustic waves.

10acoustics is based on the principle that

waves are pressure waves. These sound waves

ropagate through the air via molecular collisions.

,;—Tﬁ molecular collisions cause a disturbance in the
air, which in turn creates constructive and destructive
interference. The constructive interference makes the
molecules compress, and the destructive interference
makes the molecules expand. This principle is the

basis behind the thermoacoustic refrigerator.
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SRhEermoeacoustic refrigerators, useracoustic™™
power'to pump héat from a low

Lemperature to ambient temperature. The

Heat=pumping mechanism takes place in

thepores of a structure called a stack. As a

Lyp1 éal parcel of the gas oscillates along a

J)r 6, It experiences changes in

= Iperature. Most of the temperature

= ‘_-rf _ange comes from adiabatic compression
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~ and expansion of the gas by the sound
pressure, and the rest is a consequence of
the local temperature of the solid wall of
the pore.
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1 - Hot heat exchanger (engine)
Chimney | 2 - Cold heat exchanger (engine)
3 - Cold heat exchanger (cooler)
_f 4 - Hot heat exchanger (cooler)

Cooking hob
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Gas oscillations

Combustor

Thermoacoustic Engine Part | Linear Alternator Part ' Thermoacoustic Cooler Part
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Ther DACOUSTIC -‘ gle(] ‘OF
which converts acoustic power to
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L|n - It is a device that
| s linear oscillatory motion in a gas
| .:*'1 ustlc power.
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=0 - It is a device
~ that produces linear oscillatory motion or
acoustic power utilizing heat.
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- Jnr)r!—"““l "'_: System.. . —
— AlFES as Medium

— Ho eaker as Acoustic Driver
V~ fa Ie design (stacks)
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éli/antages of Thermoacoustic
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j' “Refrigeration :
— No Environmentally-Harmful Refrigerants
— Mechanically Simple
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' ¢4 The most important plecw |

he stack con5|sts of a large number
0 the
esonator tube. The purpose of the stack s to
'@ medium for heat transfer as the sound wave
f.through the resonator tube.
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The standing sound wave Is
T ‘éuced IR a resonating tube.

-~ -HE Both ends of the stack is

cgnnected to heat exchangers, thus coupling the stack
to a heat source or heat sink, the transfer of heat would
be more efficient.
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Heat Exchangers
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) Prime mover: heat power is converted
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DU OOWer.
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"Refrigerator: acoustic power is used to
] nerate refrlgeratlon




Rejecting heat
[z] tostack

[3]
Mmarg ngfil Absarbing heat
a5 sound wave [&] from stack
expands it

Volume of gas parcel




Y int 1, the packet of gas | ressed -
rting from poin e packet of gas is com e
noves to the Ieft As the packet&ce@‘l"e'gs:gs the
] wave does work on the packet of gas, providing
ower for the refrigerator. When the gas packet is at
U OITIPDIE Ol / C Uc “ ,
k since the temperature of the gas is now higher

th 'temperature of the stack. This phase is the
’: eration part of the cycle.

_ ;'_f’ e Second phase of the cycle, the gas is returned to
= the initial state. As the gas packet moves back towards
gﬁ*’%’re right, the sound wave expands the gas. Although
= some work is expended to return the gas to the initial
~ state, the heat released on the top of the stack is
greater than the work expended to return the gas to the
Initial state. This process results in a net transfer of heat
to the left side of the stack. Finally, instep 4, the packets
of gas reabsorb heat from the cold reservoir to repeat
the heat transfer process.
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Cross Section of Stack

D Aluminum Plug
-ll

Stack

Boxed Loudspeaker

(ross Section of Refigeratr

thermocouple

35 mm fitm
stack \

resonator
tube

fishing line
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»;':5:«'—-‘5; ’ang parts

_}.,Enwronmentally friendly

-~ ® Use of simple materials
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10acoustic refrigerators use sound waves to
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andly to the environment. Their unique working

nism and promising future have attracted many

rchers.

‘effectiveness of thermoacoustic refrigeration for

ectronic devices, low cost, high efficiency coolin

= (devices have broad applications in commercial industries

—  —and households.
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= ® Thermoacoustic refrigerators use acoustic waves to

-~ transfer heat. Although their benefits compared with
their vapour-compression counterparts are
environmental friendliness, robustness and simplicity,
they are currently still less efficient than traditional
vapour-compression refrigerators.






