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Abstract: Solar low-temperature waste heat sources below 200°C were analyzed from the perspective of
thermodynamics and an organic Rankine cycle (ORC) power generation system of solar reheat using
trough collectors based on the basic solar power ORC generation system was designed. The thermal
efficiency of working fluids and the influence of various parameters on the system were studied by
establishing a thermodynamic calculation model with four chosen organic substances. The thermal
efficiency and net output power of the reheat ORC system and the basic Rankine cycle at different
evaporation temperatures, as well as the influence of operating environment on the system were studied by
modeling analysis of parabolic trough collector and ORC system. When the reheating pressure ratio was
0. 25, results showed that the reheating ORC system can efficiently improve the total efficiency of the
system, and the output power increased linearly as evaporation temperature increased. The effect of
different working fluids on the ORC system was compared, and the efficiency increase was the largest
when using R245fa, which was increased by 4.3% . As the evaporation temperature increased, the
overall system efficiency with R245fa as working fluid firstly increased quickly but then increased slowly,
and reached the largest value at evaporation temperature between 110°C and 130°C. Wind speed had
minimal influence on the system efficiency, causing changes of only around 1% , while light intensity had
great influence on the system efficiency. As light intensity increased, the total efficiency of the system
was increased by 5% .
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Fig. 1 Reheating solar organic Rankine cycle power system
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Tab.1 Dimensions and performance parameters of collector
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Tab.2 Property parameters of working fluids

T Ik 5 ih 2/ °C Iy T T
R11 198.0 137. 4 2 4 T
R134a 101. 1 102.0 2 31 TR
R114 145.7 170.9 F IR
R245fa 154.3 134.0 F IR

—=—R245fa
—e—RI1
0103 ——R134a
——RI14
0,09 ) s s ) )
0.2 0.4 0.6 038 1.0
AT

B4 RGP BE PR ) LY A8 Al il 2k
Fig.4 Changes of system thermal efficiency with

reheating pressure ratio

3.1 AREIHRXRSGH M

H1 T 2 AL D O S AR R 1, LRI R
SRSl Sy R R G RCR R A R G ]
TIPSR s, R, F 90 2R 40 PR RN i HH D EAS
[l 28 il BE R B A2 AR A S P Z [ e R AR B2
HHEA 2 BT 978 AR o 60°C, L 10°C iR
223 3 IS, TR 23 R T R4 31 2R 8 R0 R A v
DR 78 AR AR R SR R NP 5 & 6 B
S m] R, AR S8 RAEOR B 2 A TR T v T AN BT O
T BE S, PRSI AN, 5L AR AR 3R 11 1 i 5% 7 0
/s AT 6 TR AR G v Al H D Bt 2 A BE P
A SR ZR R B, 2% e T R 4 i B i R S
A I LR o 25 2R G Y U 2 W I, T ARG 1D 6 X
A GL e Dt AT R oA

T2 o W R W, B 0 & SR AT A /Y T
AN AR RE T A 22 5 1k RE AR A AR R A 1 i, AR 3

) R N5 — SR K L 8 2% it JBE DA B v BRI
PREF R G A TOUA AL, WF 58 5 2 G4 /Y 75 34
G IR AR GEAR X T G A B 28 48 10 P8R Fnde
b R R R R EAXER RS S R
AT I F GE IR A i D 2 it T T A 1 A
et AR AN 7 FIE 8 BT R X T R K Y 6
P, 28 B RE O I IR ML A A L E 5 X A S 2R
RY 2 WAL A DR AR L BD T, =T,

013 —=—R245fa
——RI1
| ——RI134a
Onr . Rig
#0.09
#
b
8007
&
0.05 F
0.03 : . : : s |
60 80 100 120 140 160 180
BERBBEC
BS  ARZEZRETH#0ORC RGEAMFE

Fig.5 Overall efficiency of reheating ORC system at

different evaporation temperatures
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