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Abstract: To solve the problems of excessive pressure fluctuations in the simulation environment of
high gravity centrifugal environment without an external oil source, the factors causing pressure fluctuations
were analyzed, and experimental tests were conducted on each factor. Based on the analysis of each factor,
an accumulator stabilization scheme was proposed, and the effects of accumulator working parameters,
working pressure, and working medium parameters on stabilization performance were compared under dif-
ferent deformation conditions of specimens through supergravity experiments. The experimental test re-
sults show that within the temperature range of 36~42.5 ‘C, the pressure fluctuation of oil caused by tem-
perature changes is less than 4% . The deformation of the specimen is the main factor affecting pressure
fluctuations, with a pressure fluctuation ratio of up to 47% caused by a deformation of 1 mm in the
samples. The fluctuation ratio of the accumulator during pressure stabilization under supergravity is propor-
tional to the working pressure and the deformation of the specimen. The use of two 300 mL gas volume ac-
cumulators may achieve the requirement of less than 10% internal pressure fluctuation of 20 MPa, which is
consistent with theoretical calculations. The test provides technical support for controlling pressure fluctua-
tions in high-temperature and high-pressure devices under supergravity environments.

Key words: high gravity centrifugal environment; temperature; working pressure; pressure fluctua-
tions; accumulator; working medium

— L E T A 2 S LR B R i b R B
I AR BT L AR A b R TR A S
V] i o A 2 25 429 R P B ) b T R B AT TR
SR BT AR BB A AR 1 HLE = s

0 3l%

b Bk AT ) B AL R A A R Y R R TR
ST TR LR — B BB A R 4

N 2 T R H B 2o A IR 2 K 0 1 AR
Y %5 HH# . 2024 - 08 - 23

BB - E K ARPEA LG (51988101 5 #i VT K% S B FE AR
T H(SYB202113)

A5 55 4 B e HE KA 3 RN 22 B BB R
TIE AR K B L 5 T g B0 LA E A il s
+ 1651 -



hE LM T AR 2 36 B 2 S 2025 4F 8 H

s 2 " DAy o R ) O < VAR M B AR A O B
FERRAL TR SR DT 2 SR E AL
73 5% 9 FL A I 25 2 JORIUAR 90 J5 5 6 1) Jom 3k 280
Hw g KRR KD A i 3t i A AT L s
Yy IRAE S NN

52 BRIk TR g BE T AR
VAT TE (i B9 /0 0380 B2 I X L2488 436 A i 5 L DR
R I SER TR 7 o — JBER FH SC A8 i i fin 48 e )
07 358 U 0 B0 8 K O T i AR L AR S R R
KTEON L., E—E ol scRmd b, gk
T 0 3888 38 B — 7 19 ¢ (L5 TT 46 0 i i v T
JHE VALY AR s TR AT TN AR S B A i T L BE SR i 1
B+ SR T A g L s T M TN AR 2 2 D 2
IR K LA B A A Bl — 20 T 4 1) 3 A L A g 30D 8]
LT NANG W o Y C AR I o) = A ) [ = A 92
g HeAh AR BB SR R R S AR
JEE 455 77 AR A K S B0 R E T v L SR R )
BER AERE ALY SR RE B ZR 5 R T L R i 52 2
T T3 8 P AR R I AL Bl . TS AR e
AAEAN TR 7T 806 a5 LA A A Z B [ AL~ )
Jot 2 V7 25 4t Bk TR T S A ) B o A BRI AR
2 EIMIE R —AEENR., T HRERA
G RE AR e 7 gl e T S e AR R DR
RSB FEE S A A T2 I v e v TR S
(1 28 56 S B F 5 K2 52 06 5 oK LA B % L AL
PRI T R R BOR A AT AT o 75 0 3l O 8l S o 4
M 7E 1096 DL o 48 78 880 B 0L S 36 v T ) 4% 1
LA 2 2 S EC R A R & 8
FE AL e 18] Y i g R i R A 2 TR A v A
IR o SR F R AT X 15 2 (5 £ e i g T 2 ) 4
FE 2 BTN Ml THT e e e e R ) [ A B A i
BUT A IR ) RRALL R A R 0 AR MR ST Y
el . H & RE A% W 0 T8 0 T O PR 1 B
AE SR g W s B R )R M AR E T 04 A
T=EH.

BES RL L[]8 A BIF 5 R 55 96 07 35 0 o
73 JCM R T BT 5 I g 2 i R ER BEAT 2 A
& ) BB R E T B AR T T S0 R AT 5
500 3 L AR 5T T ) B0 AR UL BR B T ISl R 2
2 E AR R A O T T e i e R A i
T A PR LR SCHE

1 RBETHRREERZN M

P Ta oy 00 5 4005 B A B ) 0 B B 1Y
L2 (&1 TR] 1b FT 7 Ay 8 0 S i i v A 0 i
- 1652 -

(a) B DU B2 E
Jo PERTHEEE  AESIERE s
50 60 -i'f ''''''''''''''''''' > MR {40 &
S ' {352
= 50 | ~ R
® a0 | 30R
= ! d25H
B 30r : i 208
20 F : i1k % ANESY] 115 5@
10 : 107
| il | | | L 0.5
0 7 14 21 28 35 42 49 56

B} []#/min
(b) 3255 38 T H ARy 85 00 338 B % ) A5 Ak

1 BOXBHRENRNERTG
Fig.1 Example of pressure fluctuation results in

entrifugation experiments
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temperature and high pressure chamber
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Fig.4 The variations of temperature and pressure
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Tab.1 Pressure fluctuations within temperature

36~42.5C
P(36°C)/ | p(42.5°C)/ | HLLRFMIES | R/
MPa MPa AL/ (MPasK™) %
6.43 6.64 0.0323 3.27
4.79 4.97 0.0277 3.76
2.94 3.05 0.0169 3.74
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Tab.2 Pressure variation of single accumulator under

high gravity (water medium)

B EAE/mL | po/MPa | p./MPa | A/% V,./mL
10 9.96 10.41 4.52 9.14
10 19.82 21.62 9.08 8.82
20 10.41 11.38 9.32 17.20
20 21.63 26.11 20.71 16.66
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Fig.8 Single accumulator with water (p,,—10 MPa)
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Tab.3 Pressure variation of double accumulator under

high gravity (water medium)

WRESi R /mL | p,,/MPa | p,/MPa A% V,./mL
10 10.20 10.44 2.35 9.464
10 20.30 21.19 4.38 8.674
20 10.44 10.92 4.60 17.68
20 21.17 23.19 9.54 17.28
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Tab.4 Pressure variation of double accumulator under

high gravity (oil)

RS /mL | po/MPa | p./MPa | A/% | V,./mL
10 20.10 21.07 4.83 9.62
20 21.12 23.13 9.56 17.28
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