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Fig. 1 Structure diagram of hybrid system with wind-heat and

solar-thermal

NISHL 5 K FHREA A AR & R GUH) AR IR
R HARS N M REZ I KT AU A 58 e 4 B
HUBRRE 5 BRI i ML A, R ARIR s 5
RV A e i v T R I RV TSR TR
JIEFEUEEN, AR TR BE A AR B Bl s 4 bl
TAR, iz ARG T XRE — AR,
S 7RG IR . il A UK B RE AR B
R K BH BERE A B ARV RE , BEMTHESIIEE LA,
FEEHLH D Z 3T AL A R R SR
IR, T AR R G Z IR R R R,
S 7 AEERAL, TGS T BER . i R U
D TR BERA K B R G A 5 4, SCRESR
e AL IR R G FA P RE R % (COP).

NISHL 5 K FH R A AR & R ST EIA IR
ANE 2 Pros,  Ha KR IREN 1 B 30 A
RESXBN A R IR AR, Forh, BWIHIEIAIIA
R LR T R R 2 AR, DME T 58
piAE e B, TONRE, S M.

K2 Flrs B3R SR B, 72 B REBK 3 Y B
HEAH, 7 — 8 MK E N LRI IR,
MBI KR E N TR Man 71 8 — 5 Ak

&

T kmtemants s
B 5 1R
8
7
H,0 /
RBEIREN A9 R BB ER RI34a
S
2 NAMBSXAER X ERERENRBRRER

Fig. 2 Circulation schematic of hybrid system with wind-heat
and solar-thermal
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Table 3 Energy conversion results of each component of hybrid system with wind-heat and solar-thermal
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Fig. 4 Output curve of hybrid system with wind-heat and

solar-thermal over time
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Fig. 5 Annual variation curve of collector field performance of

hybrid system with wind-heat and solar-thermal
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PERFORMANCE ANALYSIS OF HYBRID SYSTEM WITH WIND-HEAT
AND SOLAR-THERMAL

Kong Fanzhao, Gou Yujun, Liu Yujiang
(School of Metallurgy and Energy, North China University of Science and Technology, Tangshan 063210, China)

Abstract: According to the principle of energy-step-utilization, a hybrid system with wind-heat and solar-
thermal is proposed. Simulink is used to build the hybrid system simulation platform, and a system model is
established and thermodynamic analysis is performed. The results show that when the wind speed is 6 m/s and the
solar radiation intensity is 800 W/m®, the COP of wind driven heat pump of hybrid system with wind-heat and
solar-thermal reaches 6.233, which is 125.83% higher than that of a single wind driven heat pump. While, the
energy efficiency of the solar thermal power generation system reaches 42.04%, which is 12.10% higher than that
of a single solar thermal power generation system, respectively. This hybrid system with wind-heat and solar-
thermal can effectively improve energy efficiency and provides a new wind-solar thermal power complementary
utilization technology.

Keywords: wind-solar thermal power complementary; wind driven heat pump; solar thermal power

generation; thermodynamic analysis
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