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Calculation method of cooling air distribution in nozzle based

on fluid network analysis method
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Abstract: The fluid network analysis method has its unique advantages in nozzle film cool~
ing problems, but it cannot predict the influence of inlet/outlet flow on the static pressure change
along cooling air channel. In order to solve this problem, a type of element that can describe the
static pressure change caused by inlet/outlet flow was introduced, and the variation of static pres-
sure was quantified based on the lag angle of velocity at hole entrance. Results on verification ex-
amples showed that the improved method can correctly capture the static pressure trend along the
cooling air channel and reduced the calculation error of cooling air distribution to less than 0. 5%.
The improved fluid network analysis method was coupled with computational fluid dynamics sim-
ulation of mainstream, and used to analyze cooling air distribution in nozzle. Compared with com-
putational fluid dynamics simulation for whole system, the method had very low computation

cost, meanwhile the difference between two methods was less than 1. 2%. The application in the

%5 B 83 :2021-01-18
BEE£WB : {&HEATH(GIXM92579)
TEE B BN (1998 —) , 5 M2k BF 9T S N B84 25 S8 1 2%

SIARESC A, BRI T VR R L I T U A 19 2% vk B A Y R0 A O BE AT 5k [ S B 2R 4, 2022, 37(6) - 11811194,
YANG Yunjia, CHEN Haixin, XU Ling. Calculation method of cooling air distribution in nozzle based on fluid network analy-
sis method[J]. Journal of Aerospace Power,2022,37(6):1181-1194.



1182 g s

g 1 %

%37 %

design of a nozzle showed that the method reflected the influence of cooling structure changes on

cooling air distribution effectively.

Key words: fluid network analysis method; nozzle cooling; cooling air distribution;

coupled calculation; film hole
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Fig.1 Sketch of a cooling air channel with cooling holes
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Fig.2 Control volume model of a pipe element
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Fig.3 Overall procedure of fluid network analysis method
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Fig.4 Flow sketch near a hole entrance
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Fig.6  Sketch of flow inside an impact channel
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