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Abstract : As the environmental regulations is more strengthened, the study of the renewable energy system
and waste heat for electricity production is being accelerated. In this study, the performance and power
generation rate of solar power generation by using R134a Rankine cycle was analyzed with solar radiation and
mass flow rate of R134a. As a result, the maximum and minimum collected heat of solar collector was 20.4 kW
and 13.6 kW at October and December, respectively. Besides, the highest generator power was generated at
October and it was 0.91 kW/day, while the lowest generator power is occurred at December and it was about
0.85 kW/day.
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Fig. 1 Schematic diagram of R134a generator system
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Table 1. Specification of solar collector

Item Specification
Tvpe Evacuate tube with
yp heat pipe
Area 4752 m* (87§x3%)
Mass flow rate of 0.03 kg/s
water
Tifn Io[n](Tn[nHlI Tom+1) I H
Condenser ~
Heat pipe '
"4 "4 v

Fig. 2 Schematic of fluid flow in the condenser part.
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Table 2. Simulation conditions

Parameters

Value

Month

1 ~12

Mass flow rate of R134a
(kg/s)

0.03, 0035, 0.04, 0.045,
0.05

Expander efficiency (%6)

70, 7, &', 8. D

Pinch temperature (°C)

T

Expander inlet pressure
(kPa)

2000

Nex pander =

*Basic condition

Wsh = nexp(mdm'm R134a(hz' - ho.s ) (10)

21(11) R134a @1 A}o]
o oJg di&oln, 2(12)+=
ot AXNA §&S HoFa Stk

W,

W,

n, = expan,de.r - pump (1 1 )
Qh,
1
= 12
LAl T, (12)
T,
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