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Fig.1 Numerical simulation model of core engine test rig gas circuit system



8 : 1537

0.31; F4
F11 o
F9O  F10 2 o F3
F3  F8 F1 ;
0.25. F9.F10  F11 Van- F4
essa 30000 ( Vanessa o
) 2.2
o 2.2.1
F3 ¥4
\Y o
o 2
YZD=2 +0.5%; 2 Uyl
CS1W-PTS01-V1 +0.1%;
5 Pt - 0)
2.1 dp, 1 out t
dr = 72( Qn — P2 ueAy)
10
. Sl ey ey G
( 0 P
) SE (R B ) i 5]
(2)
. CE, =p(e+ u’/2) RN
. 1647 p~VusAepg S N S N
; N N . N N 0
: 2.2.2
’ 16 3
. Vanessa .HCB o0
841 1849 13 20 ( HCB )
2 YYL )
3 o
o Vanessa
F3.F4
u u
I
ARRAE o5, |mocmen
)
|
A 4, A

Fig.2 Finite volume model of gas valve



1538 2020
120
0.53215 x 107 K\,ng 0<7 <7,
100 | Vanessali¥ » v T suber
= g0 - ,/':/}f K\'Rating vPercent T suber sSTS 1
g YYLl‘fﬂ y ; < ’ : T suber ; K\'Percem
><5 T HCBIE AN + K Ruting =1 K,
&G a0 dmm v HCB
a0t e p=p, =0 Ap=p, -p,
g e | , 0 292.74 P = ps P
0 0.2 0.4 0.6 0.8 1.0 g)3600x1056“ G,T (pi+p)  Ap <?
T =
253.98 .. M P
aness: . . C Ap = —
3  Vanessa HCB YYL 3600 x 10° q m Y4 B
Fig.3 Flow characteristic curves of Vanessa valve ( 5 )
HCB valve YYL valve and linear valve Py
(Var, + Var,) 72 Ap < =
pi=p, =0 X=(p, -p,) /p, Var= Var e {p T}
P
Py +p> 2460 X ey Var, Ap ="
A 2 3600 M Z K i G =/
Qm |:| - d ' sg = P/Prir
KX = 3 o
1390 t X=rpx  Pw=1.220kg/m
13600 M. 7Z 0<p, <p,
(3) pi~p, Var,\Var,
p>p =0 X=(p,-p) /ps °
O pi+p2 , 2460 X vpx 3 HCB
H 2 360™ M Z k C,(7) [0.00153 +9.642837° 7, <7 <0.12
Q. = E 1390 KX dRating B o> 00689.20803r -4 167972 () 15 — ] ()
-0, —— p,K ! X=FX
D P2 36(X) P2 TZM\\'Z K CdRaling T= 1 Cd °
(4) 2
T, T, =1-X/ =
(3F.X) F.=K/1.4 0 0,=0 Taper =0- 0L
YYL 22
K ( ) X,
2
; K, ;X
YYL o
M, Wz ° 2.3
Vanessa X, B 4
0 . o
X, =-2.56410 x 10776’ +6.64336 x 109" - 3
5.97902 x 10°°¢° +1.94522 x 107*¢* -
3.72121 x 107°6 + 0. 55333 . F3
:0=907 7 o
3 Vanessa F3
1 o F3
K pecens = K, /K g = — 76.581897° + .
293.224517" - 457.807417° + 60 s
368. 545867° — 161.227357* + (F9 )
0.44

37.872587° —3.57322+% +
0.538037 +2.62161 x 107



8 1539
1 - F3
Table 1 Calculation process of F3 valve rated flow coefficient by calibration-adjusting method
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Table 2 Calculation process of F4 valve rated flow coefficient by trial-calibration method
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A transient modeling method for unknown information regulating
valves in complex pipeline network system
WANG Yejun' CHEN Yang'©  CAI Guobiao' HUANG Yulong® WANG Xianyong’

(1. School of Astronautics Beihang University Beijing 100083 China;
2. Beijing Aerospace Measurement & Control Corp. Beijing 100041  China)

Abstract: The information missing of key regulating valve is an important factor to restrict the modeling of
complex pipeline network systems. After classifying and summarizing the modeling research of regulating
valves the conclusion that the flow characteristic curves of most regulating valves are between the equal per—
centage and the linearity is obtained. Based on this conclusion a modeling method by using the information—
known reference-valve model and the limited system test data is proposed for the valves whose structure and
throttling characteristics are unknown. Then this method is used to establish the models of two unknown-infor—
mation valves in the core engine test rig gas circuit system. The application to two working conditions including
0 - 1400 s normal-temperature condition and 0 — 1240 s low-temperature condition shows that the differences of
the simulation curves among three different reference-valve models are less than 10% ; the average errors be—
tween the flow—rate simulation curves of two regulating valves in the 47-component system and the test curves
are within 15%; the maximum errors between the pressure simulation curves and the test curves at two down—
stream branches are within 15% . Thus the proposed method can provide an effective modeling scheme to
solve this kind of problem.

Keywords: core engine test rig; gas pipeline network; system dynamics; unknown-information valve;

transient modeling
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