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Fig. 1 Structure of flexible blade
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Fig.2 Models of five blades
(a) K=0 (b) K=0.009 (c) K=0.013
(d) K=0.017 (e) K=0.026

L2 JA =R

S TE A 52 Tl R A A XU S 5 = AT
LR E A M BL/K2 Tl KUR , J&— i B
LS 565 B 1) 42 4 435 4 S 11 e A< I i RG] 3 BT
TGS A B AT R PL S I LI . B — S B
A E B, 2.5 m, 58 0.9 m, 5 0.9 m, KU [
0 ~60 m/s, XUk % 2 w] i, ] 115250 B i Ui JE e <
0.005, 55— Scgw B oy 0 B, ik o | B, H A2
2 m, e R KGR 15 m/s ARSI 76 5 — L 40 B o6
Bo it 7 R AT 6 [ TSI A W) PIV R &6, 4 45 -
Big Sky Bt #r (B K TAEMI2 15 Hz, fg it 120 MJ/P,
k5% 3 ~ 10 ns) ; PowerView™ 2MP CCD FH#L (12 £
fith 16 /s, CCD BB BT 97 B 51, 43 #F 2641 600 4
2 x 1200 2K ) ;7R B AL ROSCO1700 K #4 4 55
KA RAREE 1 ~2 pm,

il it 5 B T2 B I R 3 R
2 sl e O WA LB R, O R i
P A B R R KU P BB BT AT A I B R OB IE 4

3 PIV ScH s HR A

Fig.3 PIV experimental schematic diagram
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Fig.4 Streamline on the boundary layer of curvature blades
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Fig.5 Relationship between camber, setting angle

and lift coefficient of the front layer blade
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Fig. 6 Relationship between camber, setting angle

and lift coefficient of the rear layer blade
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Experiment of Flow Transition and Separation on Boundary
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Abstract; The energy conversion device with flexible blades was taken as the research object; in the
closed experimentation section of the low speed wind tunnel, velocity field of curved blade boundary layer
was tested by PIV measure technology; when camber of the blades was changed, the rule of flow
separation and vortex motion on the boundary layer were obtained. The experimental results showed that
the bending deformation of blades in the front layer can reduce accumulation and diffusion low-energy
fluid on the boundary layer, and it is helpful to reduce the lift loss of the blades due to flow separation;
but for the rear layer, flow instability will increase because the dynamic stall vortex near boundary layer
extends due to the bending deformation of blades. The flow field analysis of the curved blades can guide
material selection and the design of flexible blades, and provide experimental reference for improvement
of the energy conversion efficiency and working stability.

Key words: Wind turbine Curved blade Boundary layer Flow separation Camber
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Optimization Based on Exergy Analysis of Solar Assisted Heat Pump
Based Heating System of Biogas Project

Shi Huixian Lii Tao Zhu Hongguang Fan Min Xu Kai Ma Jieqiong
( National Engineering Research Center of Protected Agriculture, Tongji University, Shanghai 200092, China)

Abstract. In recent years, solar assisted heat pump based heating system has been widely applied in the
buildings and greenhouses, but it is little applied and researched in biogas projects. Exergy analysis of
solar assisted heat pump based heating system of biogas project was conducted, and the weak links were
found in the energy-using process; system status parameters were obtained by solving variable nonlinear
optimization problem with Matlab; specific measures and methods of improving system exergy efficiency
were proposed and validation experiments were done ;the effect of individual status parameters and
equipment performance parameters on system exergy efficiency was also studied. The results showed that
optimized system exergy efficiency can increase from 18.44% to 28.99% . The status parameter( storage
tank temperature ¢,) and performance parameters ( pump system C .y ,.,,, and collector efficiency 7, )
have a great influence on system exergy efficiency. The system exergy efficiency can increase by 0. 58%

with the temperature increasing by 1°C , increase by 5.94% with the Ccop« :

increasing by one unit of
value, increase by 0. 045% with the collector efficiency 7, increasing by one percentage point.

Key words: Solar energy Heat pump Biogas project Exergy analysis Optimization



