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Abstract: To find out the effects of the seal flow on temperature drop characteristics of pre—swirl air supply
system, the study for the following factors on the inner seal outlet flow rate, the inner seal inlet flow rate, the in-
ner seal inlet temperature and the inner seal inlet swirl ratio was carried out based on three—dimensional steady—
state numerical simulations. The results show that under the condition that the supplied mass flow rate and pres-
sure are constant, the seal flow out of the pre—swirl cavity has little influence on the supplied temperature , while
the influence of the seal flow into the pre—swirl cavity is significant. When the inner seal inlet flow rate increases
from O to 20% of the nozzle flow rate, the temperature drop effectiveness decreases by 31.3%. When the inner
seal inlet temperature rises by 37K, the temperature drop effectiveness decreases by 29.2%. When the inner seal
inlet swirl ratio increases from 0 to 0.8, the temperature drop effectiveness increases by 15.6%.
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Table 1 Main geometric parameters of calculation model

Parameter Value
Radius of pre—swirl nozzle centre=line/mm 227.25
Nozzle angle/(°) 15
Total throat area of nozzle/mm? 900
Area receiver hole/mm? 3211.88
Area supply hole/mm? 2972.74
Supply hole extension section/mm 75
Width of pre—swirl cavity/mm 7.5
Width of cover—plate cavity/mm 8.25
Labyrinth tip clearance/mm 0.8

Feed hole

Cover-plate cavity
Receiver hole

AR

|

Fig.1 Simplified computational model
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Fig. 12 Comparison of temperature drop of pre-swirl cavity
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