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1 ( Testl) o
( Test2) 3 ( . N
1
Tab. 1 Main geometric characteristics of the profiles in the three cross sections
(Test 1) ( Test 2)
71.4 84.1 0.469 4 69 94.2 0.5% 9.5 1.134
79.5 97.5 0.511 4 71.5 105.4 0.71 10. 86 0.96
85 111 0.542 4 74 115.1 0.814 12.1 0.84
40.7 41 0.559 2.5 55 56.48 0.415 5.34 1.19
35.6 37.9 0.799 5.0 32.5 46.46 0.639 4.52 1.14
32 36.1 1.024 3.16 25 41.56 0.745 2.3 0.92
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Fig. 1 Stator blade profile before and
9116 16

after the optimization
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M2 BAEWEHI TR
Fig. 2 Rotor-blade-profile before and after the
blade profile is changed

B3 ARACET K I v HF Test 1
Fig. 3 Cascade for the test No. 1 before

the optimization
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B4 HAERIe v Test 2
Fig. 4 Cascade for the test No.2 after

the optimization
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Fig.5 Pressure sensor

B6 Timidigsn

Fig. 6 Transition model for variable attack angles

2 3
Tab. 2 Three total pressures before the cascade

chosen for the test

I II I

/Pa 14 600 23 500 31 200
0.46 0.58 0.67
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A7 ARACHT A Ma=0.46 aF6g 4R b TR A @ 69 K B HE R BRI P A 89 T A
Fig. 7 Changes of the static pressure coefficient on the surface of the hub,middle and top section when

Ma =0. 46 before the optimization with the attack angle of the incoming flow

B8 HACH £ Ma=0.58 BAR. P TUA G 69 R @ E R HRUR IR A A 89 AL
Fig. 8 Changes of the static pressure coefficient on the surface of the hub,middle and top section when

Ma =0.58 before the optimization with the attack angle of the incoming flow
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B9 HACH f2 Ma =0.67 B AR b A @ 69 K @ 4B R SRR A 89 A
Fig. 9 Changes of the static pressure coefficient on the surface of the hub,middle and top section when

Ma =0. 67 before the optimization with the attack angle of the incoming flow

B 10 A e /£ Ma=0.46 BHAR b AR @ &) R @ # 5 R BRI A 09 1AL
Fig. 10 Changes of the static pressure coefficient on the surface of the hub,middle and top section when

Ma =0.46 after the optimization with the attack angle of the incoming flow
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B 11 #ALs /£ Ma=0.58 BFAR P TR ARE 69 R B 455 A SRR f e AL
Fig. 11 Changes of the static pressure coefficient on the surface of the hub,middle and top section when

Ma =0.58 after the optimization with the attack angle of the incoming flow

B 12 HRALE A Ma=0.67 B4R P TRA & 09 o f 3R R BRI A0 Tk
Fig. 12 Changes of the static pressure coefficient on the surface of the hub,middle and top section when

Ma =0. 67 after the optimization with the attack angle of the incoming flow

B 13 RACHT RE ST v 2R A R A eg T4
Fig. 13 Changes of the air flow angle at the outlet with the attack angle at various Mach Numbers

before the optimization
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B 14 HALE RE D # 3T B SR A R A e A
Fig. 14 Changes of the air flow angle at the outlet with the attack angle at various Mach Numbers

after the optimization

B 1S RACH BRI KFRIA A A o) T A
Fig. 15 Curves showing the changes in the total pressure loss with the attack angle of the incoming

flow before the optimization

16 HALE & ES K MR T A6 R £k
Fig. 16 Curves showing the changes in the total pressure loss with the attack angle of the incoming

flow after the optimization
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B/ 17 AW AE > ATt e LSt &eoHm
Fig. 17 Distribution of the Mach number along the blade height at the outlet of the rotor blade at

various attack angles before the optimization

B 18 ffe)s AR+ AT 3ot v ksl et S 6 5 A
Fig. 18 Distribution of the Mach number along the blade height at the outlet of the rotor blade at

various attack angles after the optimization
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= Experimental Study of a Retrofitted Long Blade Used in the Last
Stage of a LP Steam Turbine KANG Lei YU Jiandeng WANG Chao ( CSIC No. 703 Research Institute
Harbin China Post Code: 150078) LIANG Yao ( China Electric Power Engineering Co. Ltd. Beijing China Post

Code: 100048) //Journal of Engineering for Thermal Energy & Power. —2014 29(5) . -483 —491

In the light of such operation characteristics of marine steam turbines as off-design operating conditions and a big
wetness in several stages before the last one dynamically optimized was the long blades in the last stage of a steam
turbine and air-blowing tests were performed of the prototype and retrofitted totaling two cascades on an annular cas—
cade test rig at three mach numbers at the outlet and at five attack angles. It has been found that with an increase of
the Mach number after the cascades the location of the lowest pressure point on the suction surface of the blades
will shift rearwards the pressure dropping section in the front half section of the cascades will become longer the
pressure gradient along the pressure dropping direction increase the boundary layer become thinner and the blade
profile loss decrease. The secondary flow loss on the outside end wall of the rotating blades after the retrofitting will
markedly drop and enhance the applicability to attack angles. The positive and negative attack angles will only affect
the static pressure distribution on the suction surface or pressure surface at the leading edge of the blades. At any
Mach number any increase in the absolute attack angle will all lead to an increase of the loss in the cascades. Key

Words: off-design operating condition long blade twisted blade wind tunnel test total pressure loss coefficient

= Study of the Contact Model for Joint Surfaces of Wheel
Disks on Tierod Rotors in Gas Turbines ZHANG Qingdei CHEN Yan-fang ZHAO Bai-yu ( College of
Mechanical Engineering Shanghai University of Science and Technology Shanghai China Post Code: 200093) //

Journal of Engineering for Thermal Energy & Power. —2014 29(5) . —492 —497

To establish a more accurate finite element model for tieod rotors of gas turbines studied were the mechanic con—
tact models for joint surfaces of wheel disks of tie-rod rotors. By using a spring unit to simulate the contact on the
joint surfaces of the wheel disks the contact models were improved based on the joint surfaces and the fitting curves
showing the relationship between the normal contact rigidity on the joint surfaces and the pretightening force were
obtained. It has been found that with an increase of the load normal to the joint surfaces the contact rigidity will be—
come bigger however after the normal load exceeds a certain value if keeping on increasing the increasing tenden—

cy of the contact rigidity will become slower. According to the fitting curves the contact rigidity value corresponding



