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Experiment on Collector Performance of Parabolic Trough
Solar Collecting System

QIAN Wang WANG Zhenhua MA Sai LIU Guilin HE Gang LUO Jinhai
(Hohhot Branch of Chinese Academy of Agricultural Mechanization Sciences Co. ,Ltd. , Huhhot 010010, China)

Abstract; Because of its high photo-thermal conversion efficiency, the parabolic trough solar collecting
system in solar thermal power generation is more mature. Therefore, in recent years more and more
applications were made in the field of forage drying. In order to further improve the efficiency of forage
drying, as steady output of dry hot wind energy, the parabolic trough solar collecting system, the heat
collecting performance and heat loss of vacuum heat collecting pipes were studied. Through studying, the
factors that improved the heat gathering efficiency of the system was found out. Tracking the inlet, outlet
and inner temperatures of a vacuum heat collector by heating the heat transfer oil storage energy using a
slot solar heat collector system. The effect of instantaneous temperature of heat transfer oil was discussed
from different angles, especially when entering vacuum heat collector on the transient heat conversion
efficiency of heat collector. It can be deduced from the opposite side that the instantaneous heat
conversion efficiency of the collector was related to the temperature of the heat guide medium when
entering the collector. The lower the temperature of the heat transfer oil of the collector was, the more full
the heat exchange was, and the less the heat loss of the vacuum heat collector can be got, the higher the
instantaneous heat conversion efficiency of the collector can be obtained. So how to increase the heat
transfer oil temperature difference between the outlet and inlet of the collector was the key to improve the
heat storage capacity.
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Physical mapping of test system
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Fig.2  Working principles of test system
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Tab.1 Parameters of parabolic trough solar collecting system

ZH BE/ I X SR Bft sy =
FH R i =X 4 e A PIEFL/ (mm x mm) 3000 x4 000
B AR/ mm 1280 ¥ B G B/ m 3
oy 1w 5 1 8 LB E R/ mm 100
& JEEE 1/ mm 42 AEHRERE/m 4
B R ke 1 000 K/ kW 4.5
A/ Ha 50 B/ (remin ™) 2 800
UL A/ V 380 S/ kPa 2000
FHGR A C 320 WA R KA /L 250
MR/ C <280 PR 77 = A )
BERKERE/(°) +1 A B R/ ((°) +h ) 15
RPGHREE /() <145 Ll HEAT AT A/ mm 900
AME R SF/(mm x mm X mm) 6 600 x3 000 x2 750 ARG IR E/V 24

BEAs LR L R/ V 380 (50 Hz)
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Tab.2 Temperature sensor parameters
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Fig.3 Temperature sensor
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Tab.3 Direct radiometer parameters
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Fig.4 Direct radiometer
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Tab.4 Physical properties of thermal oil

S8 B fE
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A 5/ °C 230
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I e SR VR BGIR/ C 375
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Fig.5 Recorder and computer
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Fig.6 Heat recovery test for fuel tank
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Tab.5 Comparison of test measurement and

theoretical calculation results

T./C b T,/C /% /% it
(W-m~2) R/ %
65.4 639 21,6 68.27  70.31  4.65
90.4 679 2.7 65.34  67.95  7.10
132.6 787 246 60.07  63.82  5.88
159. 3 851 255 59.12 62.01  4.66
176. 4 883 25.8  58.94  60.78  3.03
206. 8 931 26.4 5732 59.07  2.96
220.3 954 27.5  56.99  57.34 0.6l
249. 8 989 30.1  53.84  55.46  2.92
273.4 997 3.7 50.76  52.68  3.64
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Fig.7 Effect of heat conduction oil working temperature
on temperature difference between vacuum heat collector

absorption surface and vacuum glass outer surface
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Fig.8 Effect of temperature of heat transfer oil on

temperature difference between heat transfer oil in

vacuum heat collecting tube
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Fig.9 Influence of temperature difference between heat
absorption surface and heat conduction oil in vacuum heat

collecting tube on heat absorption of heat transfer oil
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Fig. 10 Temperature and heat gathering efficiency of

working material in vacuum heat collecting tube
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Fig. 11 Test results of heat loss for heat collector
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