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Table 1  Other structural dimensions of the turbine
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Fig.4 Watershed division and grid details of numerical model
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on turbine efficiency
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Fig.6 Schematic diagram of the test platform for air turbine constant performances
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Fig.7 Comparison between the results calculated by numerical model and those tested by physical model
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Fig.8 Influence of ring structure thickness on the velocity cloud maps near the roter blade of turbine (¢ =1.18)

P19 D AH ) L 45k 28 50T AN [R) 90 254 B2 B - s ik 7 W 1) T 0 = PR B . i P 9 T DL Bl 3 45 4 5
JEE B384 Sy i WA g TR S A e DX 3 AR A el /I I 39 A e S 4 R DX B S R s 0 5 BRIV ) T
7L A SR P L 2 B A B 45 R T B8 ) 38 A S8 D/ I 39 R 5 [R) IR T T R S ) AR g T DX R S 3 R
JE /AN o BV F F TRL 7 A D AE P ATLAE 2 E  PA 4  JE BE A I T SE K R o RF EE ] 9a~9d. S EREE Y



26 wWoRE T % 40 %

JEJEEN 1.1 mm B R R 05 0 T R 22 B K B R R
P10 3 b %) T0 5k 49 1PE BE VA Z BB X LE L 20 M 1 AS [) 20 45 0 J5E 88 X i o TAREPERERY 2 M . i I&] 10
A UL B EEA JRE s AR TR RN R C o b B PR R A R, C o B2 5 /N i 0 R i
—HHTE 1.0<Tp<T2.0 [ IXTA] P 2 BUIE 9 WY 0 B 34 1) 23 0 BAE SR A5 A )R 1.1 mm b, HAE R 5K
Cr BERGEHY R RSN B (AR LSRN 1.1 mm B, Cr ARG $2 7. Rk, B & 9c AT L, 78 1.0<<
$<<2.0 DX [H] A, 325 - 20 5 B B 45 Hg T2 38 00 n STE 38 R /N AR R A R TR BE D 1.1 o I 38 8 i L 0 R 35 O
HORIE0.7T mmPRE5H SR BE I 42 85 12,800 RIVTE 125 °F Al 5 *’JR"J‘%%ﬂlﬁﬁrE’J S IR A R BEE
L1 mmif, 58 TARERE R A, X — 458 5 0 B s = [ R ) = B i 45 e A A

(2)0.3 mm

P9 PRk A JEL I X 3 T I e 0% 3 TR R S T O 25 BB B (6= 1.18)

Fig.9 Influence of the ring structure thickness on the pressure cloud maps at suction and

pressure surfaces of the rotor blade of turbine (¢ =1.18)
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Fig.10 Influence of the ring structure thickness on the working performance of turbine
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Numerical Study on Optimization of Impulse Air Turbines
for OWC Wave Energy Conversion

ZHANG Zhen, LIU Zhen, ZHANG Xiao-xia
(College of Engineering » Ocean University of China , Qingdao 266100, China)

Abstract; Impulse air turbine is a secondary energy conversion device of the oscillating water column
(OWC) wave energy converter. It has the advantages of good self-starting performance and high efficiency
in the areas with large flow coefficient and has been applied more and more widely in recent years. Some
scholars have proposed that the design of installing ring structure at the tip of the rotor blade of the
impulse turbine can ameliorate the air flow pattern at the tip clearance of the rotor blade and improve the
performance of the turbine. Based on this point of view, a three-dimensional constant numerical model of
the impulse turbine with ring structure installed is established and its accuracy and reliability have been
verified by grid quantity independence and experimental data. A series of simulation calculations are then
carried out. In addition, the influences of the thickness of different ring structures on the input coefficient,
torque coefficient and turbine efficiency of the impulse air turbine are studied and the optimal structural
parameters are determined. The optimization results can provide a reliable basis for the structure-type se-
lection of impulse air turbines in practical applications. In the future, other tip structures such as the end
plates, the bezels, and so on will be studied in order to realize the further optimization of impulse turbines.
Key words: oscillating water column; impulse turbine; tip structure; ring structure thickness; numerical
simulation calculation
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