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Abstract An algebraic scroll expander has been fabricated and tested in a R134a Rankine cycle with heat source of 20 kW.
For the operating conditions of 20~26 bar and 90~93°C at the expander inlet and 8 ~9 bar at the outlet, the expander
produced the shaft output power of about 0.6 ~0.7 kW in the operating speed range of 1500 ~2000 rpm. These correspond
to the expander efficiency of 40~45%. The volumetric efficiency increased with increasing of the expander speed, reaching
to 80% at 2000 rpm. Comparing to numerical simulation results, mechanical efficiency from the test data was found to
be considerably low by as much as 30%, indicating that reduction in the frictional loss should be made to improve the
scroll expander efficiency.
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Table 1 Main specifications of fabricated algebraic
scroll expander

Notation Description Value
a[mm] Algebraic curve constant 4.25
k Exponent of spiral 0.825
tmax/te[mm] wrap thickness, max/min 5/3
H[mm] Wrap height 28
?.[0] F/S Wrap end angle 950
Vth[cc] Displacement volume 40.01
VR Built-in volume ratio 1.99
D[mm] Expander diameter 130
B[mm] Expander length 139.8
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Fig. 3 Instrumentation of dynamic pressure sensors.
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Fig. 4 Schematic diagram of an organic Rankine
cycle of testing apparatus for scroll expander.
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flow rate and expander output power measurements.

7] oy,
ool =4 HolH Y T& BH] AL TE
A& Fig 60 UEhigieh A% asst 937)
22F A1), A9 2ol 4ol ek,

1

(M

= Nadlmech = MisThmech ()
1,500 rpm¥ |, n, = 76~78%
m o, 1, = 82~84% F+S UE
%N— 1500rpm w, theF 0. = 41~
= 2,000pm¥ W, 7, = 42~44% %=
g ‘/]rE]'Uﬂoi‘jr

Fig. 72 W37 &5 & A% 5283 437
AEES HoErh voly 7kt A9 BE 327]4
olel= 2719 45 A1E Astelar, co} D v

(© SAREK



100 3000
42500
£
. g
- 2000 =
= T
= i o}
3 1500 GCJL
2 :
ol )
S 40 5
&= ge]
T 0l 11000 2
8
207 : : : 500 5
04 il
0 — i i i 0
0 200 400 600 800
Time[sec.]
Fig. 6 Expander efficiencies vs. time.
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Fig. 7 Expander efficiencies vs. expander speed.
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Table 2 Scroll expander performance

Symbols Experiment Simulation
P3/Pa(bar) 22.05/9.24
t3(C) 923
N(rpm) 2000
Ls(kW) 0.71 1.109
Ne(%0) 45.0 70.3
1,(%) 82.3 78.5
1;5(%) 70.1 75.6
Mhnech (%) 63.4 93.0
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Fig. 10 Expansion pressure signals.
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