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Simulation and analysis of the regulator orifice flow field
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Abstract: Numerical simulation of flow field through an attitude conirol system regulator orifice
is conducted with FLUENT. Transformation of flow field parameters shows that the flow is restricted,
turbulent, impact flow against the wall. The gas flow is pressed against the wall and is rapidly shot
out with sonic velocity. There produces shock wave in the compressed flow. Formula for isothermal
flow is recommended for great total lose. Because of the existing of shock wave, total pressure varies
with gas flowing through regulator orifice. Kinetic equations for steady flow can not be used to ex-
plain this process and CFD software is used to analyze this complex turbulent flow field.
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Fig.1 Sketch of the regulator
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Fig.2 Sketch of the simulation region

3 WGBS

12 Fluent A3 ZEFHEBMBHFTH R



F5EHM

EEE, % FERTORSHEMMT 39

8, RE_HRXIERETELE W N-S HB. Wsh
REXNER, KA k- EHER, THENMESK
fEABESALTE, HERMESGIR&E: £
MAEAAD, BREREAHD, T80 550
&, AN, M3 RT IO R EETE .
BT EER, AL R mEAMER, BAY
WOEEHRK, HEEMEER, BRAERE
R ] R R

#HOEIBERTIEES TMPa, KEREH
AFER 2MPa, BRERMFARER 104, DL
OENSESHTEER#TOHRE, £83
18000k ERERE, #HOREXIBEE,
RERH 2%, HBELERKN. HEHTBEEIR
BB A 3~6 iR, NAHTXREHMK
FAMTE X B

Pa

B3 REENS
Fig.3 Total pressure field

4 BEENY
Fig4 Static pressure field

A5 BREES
Fig.5 Static temperature field

E 6 Dkim
Fig.6 Mach field

3.1 REFEE y+S

PRAERBE [H R BBE S K 2 BR B iR B iL
FIRBIMARME S B, WO, Wk FaratmE
R ERREARNENBERRFFHRER
RNBEA . MR MGS A KRR BB
RUMERKE, HINEHEREREE LR
Wl 35 R RO B A AT B, BB, HERMHX
BRI EAR IR BAFFEA KRR AR R BT
VIEN, FECEARBEFHMNE. BIERTRO
JEHRHRSEMMA, BT I 455 H o
8o BREFImA y+HZ A 7 PR, Bk XK,
y+ AT 20, BEHARIRERI G REER

y+
4. 00e+02

3. 00¢+02|

2. 00002 ¢ s
1.00e+02',}’3 :\!N
3 .
0.00ev00l . . N
34 5 6 7 8 9 1011
AL E/mm
B 7 BESYEER y+ 2R

Fig.7 y+ vs. piston position

32 BXRZEAIH

T H R A R S o 1 A IR A, KRR
BhiEad. T, i, BEEHH. WE 3~6
AUEY, SEAERERAETROXEEE,
MEEEmEEMNR EE, MEES. EHHES
B = A, 5IRIEX R O AR
BHESREEMBEEDSBFE; ERREM
REERELEEKR, HImSHEKmEEAK
KR, BEEZETRE; ERERBSKATSR
BIRZHEE, BEENAR,



40 KB

M 4 TTLAE W, RS R S A Ak 3
A RTMREX S RX, M550 RSH
PRSI RI . RIS [3], SIRKREREE.
FREE ., MEERMESY By sy
T8I0 b A B R (6 BT TR T 7 A B ) e BT E) SR A
IREME R AR B HEVIMK; I B
ERAREN, —ERBIRIH R L5 ik
Be WFHBHRNS, ETROEEER. &
FHAE, SHRBEEERY K. FEERED;
TR R, BREREEXMREX,
R IR MR SR A BRI —, RE
RRFEARERNBEAER,

ME 3 TLE S, WHOEIRNRBER
Wi R, Z5dB)ERMBEREE TR, <
BRIEATI A BEEAK, LR RS
fgsh; (EHES L PG B R ATE
BT, BERKEKR, C2FREH/A
B, WEBRFETTE S, RGBS
Pk R E R ASE, EX R R R
HREHTEIFAEE. WA 5 BRI
Fili, BUERYR O RS ILE NSRS
B 75k, SUEFERE U RME A7 BT
HREK, BHMRRECRE, HIAEREN T
Ve i L R A R LA R BT B P, IR
SRS B R BB SRR T
3.3 wERHNTEMSH

LS B 1 R A AR, B
wE RS, RRREHER S — Bk
Ja, SRRV E P 7R R e v R M
W— P EERRZ—. KEFERARE R RHE
Btk HE 2, RIS i PR T R AR (e 2
B EPIREREMEYE, BS5LhRARMER
BR, Hit, xEEASERRESSREEM
SEEHITAT, WE 8 Fia Y, MhshEFiE
TR, [EMESHIMERNN

F,=q, u,sin26-q, u,
AP, g, AHEARERRE, kg/s; v, HHEOIH
HE, ms; 0 ABENA, rad; ¢, FHORE
ViR, kefs; u, WIRBEH OIFHERE, mis.

20094 12 A

Y {

Gui =3 ¢ i/ =3 u
\%* { 3
7 i 7
774 L au ‘J il
7”\l%|y/”

1l

,/7/%|/ %

K8 BARHHARER
Fig.8 Sketch of the steady flow force
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