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COMPUTATION AND DISCUSSION OF A NEARLY CONSTANT
DEGREE OF REACTION TURBINE STAGE

Cui Jiya
(Beijing University of Aeronautics and Astronautics)

Abstract; This paper is a further step of trial from the previous effort (Literature 1,
2) to obtain an even nearly constant degree of reaction turbine stage. The tension spline
streamline curvature method applied to a nearly constant shroud diameter flowpath is similar
as before. But the nozzle vanes leading edge positive lean angle is increased to 18°, and their
reverse to conventional exit angle twist increased to 22. 5°.

The variations of main gas dynamic parameters,total pressure loss coefficients and stage
efficiencies along the blade height ure shown together with the corresponding conventional
stage of same flowpath for comparison. A reaction difference of only 0. 032 is achieved, yet
owing to the stage exit pressure being highest at shroud, the nozzle exit pressure is still high-
est at shroud.

It seems apparent that in order to minimize nozzle vane secondary flow and shroud
clearance leakage losses, an optimum pressure gradient along nozzle vane exit is decisive in
future study.
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pf =8. 0707 X 105Pa
i 52 n P2 Pr 72 o
(I=11) (I=18) (I=21)
105Pa 10°Pa 105Pa
11 4.9228 3. 5348 0. 37679 3. 4408 0. 39451
10 1. 8385 3.5193 0. 35942 3. 4399 0. 37486
9 4.7812 3. 4830 0. 35273 3. 4393 0. 36154
8 4, 7496 3. 4427 0. 35309 3. 4392 0. 35380
7 4.7338 3. 4046 0. 35684 3. 4392 0. 35000
6 4. 7276 3. 3710 0. 36193 3. 4390 0. 34855
5 4. 7249 3. 3436 0. 36659 3. 4383 0. 34804
4 4.7192 3. 3237 0. 36907 3. 4369 0. 34694
3 4.7035 3.3123 0. 36760 3. 4345 0. 34363
2 4, 6724 3. 3073 0. 36130 3. 4305 0. 33691
1 4. 6320 3. 2970 0. 35387 3. 4237 0. 32848
A 0.2908 0. 2738 0. 02406 0. 0171 0. 06603
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g #F 11| 0.0329 0.0099  0.0031 0.0532 ) 0. 0892
(0.0170 0.0037  0.0030 0. 0538) (0. 0738)
9 0. 0248 0. 0087 0.0036 0.0533 0. 0818
(0.0182 0.0048  0.0034 0. 0538) (0. 0754)
6| 0.0210 0.0076  0.0045 0.0534 { 0 0. 0789 S oY%
(0.0210 0.0069  0.0042 0.0539)(  (0) (0. 0791)
11 88. 30
3| 0.0181 0.0066  0.0056 0.0535 0. 0772 (87. 56)
(0.0251 0.0103  0.0055 0.0540) (0. 0846)
9 87.98
A1 | 0.0168 0.0067  0.0066 0.0535 0. 0769 (87. 64)
(0.0288 0.0140  0.0069 0.0541) (0. 0898) ‘
U 4FF 11| 0.0151 0.0015  0.0046 0.0723 ) 0. 1700 6 (g;'ég)
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6| 0.0159 0.0054  0.0050 0.0706 | 0.0779 0.1698 1 2: gg
(0.0154 0.0045  0.0053 0.0688) [(0.0797) | (0.1692) (86. 56)
- 87.13
3| 0.0212 0.0089  0.0094 0.0702 0.1788 (87. 39)
€0.0230 0.0050  0.0072 0.0681) €0. 1780)
MFR1 | 0.0240 0.0112  0.0173 0.0696 0. 1889
(0.0326 0.0052  0.0103 0.0672) (0. 1898)
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