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Application of programmable logic controller (PLC)
to cold flow regulation tests of rocket engines

Zhang Zhihong
(Xi‘an Aerospace Propulsion Institute, Xi‘an 710100, China)

Abstract: Accurate time sequences of the programmable logic controller (PLC) were used to
examine coordination of the flow rate regulator, change valve and the gas generator fuel valve of the
rocket engine under water test conditions and to demonstrate filling characteristics of the gas genera-
tor ignitor line/thrust chamber ignitor line during transition period of the regulator. Operational pa-
rameters of the flow rate regulator and the change valve were obtained. The successful tests show that
the engine is reliable and the dynamic parameters obtained can serve as reference for further study of
rocket engines.
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Fig.1  Control system of the test

4 PLC gmFesc Bl

X T kB AL &R R ERE B &R S 1 ¥ R Ik
By, JCHEIE X T AR 4T i T RE A SE B, FESE —
AR R, BRI RBA DR R
15MPa B 25 Ho Y I3m L =5 FPE, 3@ ad 1#1B516
6 45 il 22MPa 25 SN K AR AR AT IR BR s 0 AT,
L 2#1B516 ¥ H RS R ShAH, IFHF IR
SERHE ; 0.25 FPEE, 3#1BS516 T IF48 — % & 4=
AR, 1.2 #PRT, B W H; 1.4 AT,
S#1B516 [ 42 il 55 = #% & A dn BRI FT I 1.6
FOEF, G 2#1B516 & 45 1E SR 7 5 R 3 48 5
3.0 #bI, 4#1B516 K4 m ] ; 3.2 I, 3# il
5#1B516 ¢, [ B 452 1k R A Bl 5 5.0 B,
1#1B516 & OCH], 1518 & AR bR, 2 It b
PRI SE L, AR 55 TR, i BESR 15K,
B4 SR AR T

FEVE T 45 32 T PO 50 AT K T4 B R
o, ST B, TR R A TR R Y R IR A Sk
Poami, WERT DAAR SR TR, XA i RS
e AT R



62 KoHi e Bt

2007 4F 55 33 &

S T IR BNV R R G A% K A R A A RS A
il AT 55 A 0T I RS SR, PR R
10ms & B 2% .

TEHAR AR, Ry Oy 8RS — % A B AR o
KRR ERFMWEAFRBY, 87
HCE A PRI, Horh— AR I
L A T P R, AT LA AT i — 2 AT A
il s 5 — TR IR AT 55 b R B AR i
Ff o AE BRI B8l S, LURIETE R
— A Hee A — TRy e, PR T RET
[l i 3z A7 i AR R AL . B2 R Th 3R 5 e A
ey . 6 MM Ak Ay . 2 D 100ms SE B 8 A
2AHTBh AR AR o BTA SE I AR AL — A TR I
TR, IFFEAN [F] 4 s B o) 4k i 25 &t 48 4
e L TP & AR I B i) AR 45

TERR A — AN W, e Y is
15 BYATAT i B SRR 90 5 58 & LR AT AT 241, 1B
1R B K T e R G2, v] DLaE i
X W R s, JF B A B RIRE
I AEA DKM G, BIFEFRIF A &AL,
T RAMERR 5 TR AT RT .

U I E T3 2 LIS AT A e Y R i) [ 20 fi
RABAHERAERGE . PR UE U6 B4 R B 5 w4
Tl A i TARIR SRR A 20 . ORIE 1 10 Eds
FOHERA P | [R] 20

Ay oy
2
| | [ae
A < PPy g gt
=] @; HAr

i
EN
Fi

K2 FnE
Fig.2  Procedure flow chart
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