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Numerical Smulation of theDynam ic Process
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Abstract: Based on the dynan ic adjustment of regulator in pressuring and working process
esof engine, a dynan icmathem atical model of converse and unloading regulator that w as usually
goplied in L iquid Rocket Enginew as built The nunerical smulation adopted four-step Runge-
Kuttamethod The dynamic characteristics of regulator w ere analyzed in starting boosting pres-
sure Calculated exit prsaure transientsof the reduces are in good agreanent w ith thosemeasured
in the expermental diagnostics for various inlet pressures The reaults show that the analytical
model is correct and the smulation method is in accordancew ith the precision reguirenents The
study and its conclusions are useful for the design of congener regulatorsand the system analy ses
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Fig 1 The shanatic diagran of presaure reducer
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Fig 2 The reponse characteristic curve at opening
valve and outlet pressure

Fig 4 The effect of inlet presaure on outlet pressure
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Fig 5 The effect of the air-cushion volume of tank
on the length of valve core
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Fig 6 The effect of the air-cushion volume of tank
on outlet presaure

114

ERE)
110 .
= 3 A
£ 1% 2
6 <«

14

32

-l'_L‘l_-J.l.-l__lhlJlAO

0.00 < 0.25 0.50 0.75 1.00
s

7
Fig 7 The effect of tenperature on the length of
valve core and outlet presaure
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Fig 8 The reponse characteristic at the length of
valve core and outlet presaure
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Table 1 Therealt of exper ment and the smulation
Outlet pressure p2/M Pa
Inlet 1.5 /s 1.63 /s
pressure
The reault of test The The reault of test The
pl/f\/l Pa
reqult of result of
1 2 3 smulation 1 2 3 smulation
22 1.412 1.412 1.415 1. 459 1.413 1.413 1.414 1.436
20 1.411 1. 413 1. 416 1. 455 1. 412 1. 413 1.414 1.432
18 1.411 1.414 1.417 1. 450 1.413 1.414 1.413 1. 426
16 1.411 1. 413 1. 416 1. 443 1.412 1.414 1. 413 1. 420
14 1.409 1.411 1. 413 1.438 1. 407 1.411 1. 412 1.413
12 1. 404 1. 407 1. 409 1.431 1. 402 1. 403 1. 403 1. 405
10 1. 393 1.401 1.401 1. 423 1. 393 1. 393 1.394 1.394
1.380 1.381 1.383 1.391 1. 367 1. 366 1. 368 1.378
1.323 1.324 1.324 1. 360 1.289 1. 287 1. 288 1. 354
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