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Study and Application of Caleculation Method
for Adjusting the Matching Parameters
of Turbine Nozzle Area and Engine Nozzle Radius
WANG Hua-ging, GHEN Mao—hang

( Bejjing University of Aeronautics and Astronautics, Beijing 100083, China)

Abstract: The stability /reliability and performance of two-spool-+turbojet engine will be
affected by the matching correlation between lst and 2nd turbine nozzle areas and engine
nozzle area. An analysis method is presented in this paper based on six equations which are
easy to apply. A programme of constant low pressure turbine power is adopted to replace the
programme of constant low pressure rotor speed. T he parameters measured on the engine test
bed are used to define component parameters. The calculation was conducted only at design
rotational speed. T he computation results were used to guide the triarea adjustment of a new —
developed engine and attained the suitable triarea adjustment range. T he engine based on this

programme and adjustment is proved to be stable and reliable in flight.
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1
A,=0.9807  Az.= 0.9959 A,= 0.9807 Agr= 1.0 A,= 0.9807  Ag.= 1.0121
o 0. 9929 1.0 1. 0071 0.9929 1.0 1.0071 | 0.9929 1.0 1. 0071
Tl g( ) 0.9916  0.9964 1.0012 | 0.9819  0.988  0.9916 | 0.9530  0.9578  0.9627
/q(An) 1. 0375 1. 0284 1. 0193 1.0467 1.0374  1.0283 | 1.0749 1. 0654 1. 0560
o 1. 0095 1.0048  0.9998 1.0198 1.0148  1.0098 | 1.0518 1. 0465 1. 0411
¥ 1. 0472 1. 0400 1. 0329 1.0691 1.0617  1.0543 | 1.1380 1. 1300 1. 1220
T 1. 0294 1. 0276 1. 0258 1.0383 1.0365  1.0347 | 1.0656 1. 0637 1. 0619
T, 1. 0445 1. 0445 1. 0445 1.0566 1.0566  1.0566 | 1.0940 1. 0940 1. 0940
sfe 1. 0166 1. 0183 1. 0201 1.0204 1.0221 1.0238 | 1.0322 1. 0338 1. 0356
A=1 A= 0.9959 A.= 1.0 Aan= 1.0 A.=1.0 Aan= 1.0121
Ao 0. 9929 1.0 1. 0071 0.9929 1.0 1.0071 | 0.9929 1.0 1. 0071
T g( A) 1. 0047 1. 0093 1.0138 | 0.9954 1.0 1.0046 | 0.9676  0.9721 0. 9768
Tl q(A) 1.0004  0.9916  0.9829 1.0089 Lo 0.9912 | 1.0350 1. 0259 1. 0169
o 0. 9951 0.9906 0. 9861 1.0046 Lo 0.9955 | -1.0345 1. 0295 1. 0246
F 0.9866  0.9802  0.9738 1.0066 1.0 0.9934 | 1.0694 1. 0622 1. 0551
T; 0.9935  0.9917  0.9900 1.0017 1.0 0.9982 | 10271 1. 0253 1. 0235
Ti 0.9887  0.9887  0.9887 1.0 10 1.0 1.0346 1. 0346 1. 0346
sfe 0.9949  0.9966  0.9983 |_0.9983 1.0 1.0017\ | 1.0089 1. 0106 1.0123
A.=1.0193  A,.=0.9959 A:=1.0193—_ 4.,=1.0 A.= 1.0193 Aaa= 1.0121
T 0. 9929 1.0 1. 0071 09929 1.0 1.0071 | 0.9929 1.0 1. 0071
T g( A) 1. 0165 1. 0207 1.0250 1.6075 1.0118  1.0161 | 0.9807  0.9850  0.9893
Tl a(A) 0.9713  0.9581 0.9497| 0.9746  0.9660  0.9575 | 0.9989  0.9901 0.9814
- 0.9823  0.9783  0.9742 | 0.9913  0.9871  0.9829 | 1.0193 1. 0148 1. 0103
F 0.9322  0:9265  0.9208 | 0.9565  0.9447  0.9388 | 1.0081 1.0018  0.9954
T 0.9608  0.9591 0.9574 | 0.9685  0.9668  0.9651 | 0.9922  0.9904  0.9887
Ti 0.9380  0.9380  0.9380 | 0.9484  0.9484  0.9484 | 0.9805  0.9805  0.9805
sfe 0.9754  0.9770  0.9787 | 0.9784  0.9801  0.9817 | 0.9879  0.9896  0.9913
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