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Design of Pressure Transmission and Heat I nsulation Device for Deepsea Pressure Test

WU Jing, ZHANG Shuai, TANG Peng-peng, YANG Min
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621999, China)

ABSTRACT: Objective To simulate deep water pressure environment realistically and effectively. M ethods A method for re-
alizing the constant temperature in the pressure loading process of deepsea pressure test was proposed to simulate the tempera-
ture of deepsea pressure environment. A device with the function of pressure transmission and heat insulation for deepsea pres-
sure test was designed, based on the study of structure design, sealability design and thermal conductivity of the bladder. The
theoretical analysis and simulation calculations of the device were carried out. Results The device could achieve the basic con-
stant temperature of the liquid for a long time, and had good pressure transmission and heat insulation performance. Conclusion
The experimental research is carried out on the established test system to realize a small range of constant liquid temperature
under the condition of pressure load synchronization in the deep water pressure environment simulation test. This technology
provides technical reserves for related technical research in deep water pressure environmental test.

KEY WORDS: deepsea pressure; water pressure control; constant temperature simulation

W5 TR R R AR B R & TGS T —Fs UK E R A f5 TER 8 | DL S R
WEPERRE IR, L AR SR R A 2. KR S ER B I P 7 TR 1 34 R 4 4 1 T W
KR D SRR R W A OV RE R AT IR/ NS E R

FRAGIER 73 . W PERR S, WK IR 7 B FE 94

TR, KR R e R, T a1 RIEREEEIET

H P BRI T A T T AR 1 T 1 IRLE | 5 TP Bk 3R

B0 T 7 30 A5 I AR B R b B AR L S DROK R A B0 2 & £ B il e (TR

S EHA: 2018-11-23; f&iTHHA: 2019-01-04
HEWMB: THREEMOHTE ZLEEEL (2017cxj41)
TEERNY: 2% (1989—), %, wWilA, i, TRIF, TEFRFEOH I, RERBHERE,



Flel H2

R — S TGO T A% T B $cke BT 13-

i) HIERG ., BlEREREH RGN W E
TARGEAG P, P 28 G0 it 2o 38 1 5 B AR A T T
A, TR A RUR, HAFEREFERUR . 2L
FRARAY 5 1L, T BOT MRG0 AT 7Kl 2 ) X P
R o SCHBET A A 1T B FAKE B T AR Al s 1) (A R
FRUET, ek g R % T B e A R Tl e
PEATHOK AL, Ik 1 TR,

et |

BORR B RS

v
W RS

Y

o
e E

B KRR RSBk

1.1 ENEEZEEEIZIT

Jie 73 4% 8 % 1 T ORI S0 AR rP 1Y TR ) 1% 3 4
W, SEBUR A5 38 AR B [ o e 8 B s 4 P 4
W 2 7R, s g A 2 B o IR TR T 10 B 4 5 3
A4 o B2 B SRRV, AR N R R AT
HE AL I A 5y 7 A R sl S i, DRI ] B AR
TG B B AT ST 45M 8, T
P (9 18] 225, S e 2 1T 1 BB /K AL L DK
R RSl ML BRPIRIT 1 2 i 25 Y
BB AEA YA 2 T 5 | AR =S W) g 21 58 0y
AR AT, Bz 15 9 ot 22 110 o 32 22 e Fp Se B
PeBEt.

R F3k R
= i ﬁi
T/ =

e /%Eﬁ‘dﬁﬁ

L2

BRI E Y]

2 Iy e B Akt

1.2 HESWSER
KBRS PERBTRAR IS, JLP AR AR . s R

P TES IR At 1 i T g 1% 36 26 ol — P U
JE o BE AR I 1A% i Y SR SRR T, SR AR
JEmS, BRSNS TR T NI Ty, B, B
FNIEN TR, HRSINEE; Rz, YRR
i, Bee Ik b2 BEAR, EESANERSE . 1L
R IR e, SRR B P ARZ R ST o B
H S HA WG ERE, TR m . nbdi.
BEREA N A R PR BV AL 3 500

AV:Ap.V

(1

K AV AR E NIRRT bR Ap
KT VOO P U I NI AR ) SRR E,
A I VAR B A SO AR L, AR NIRRT
A E A AN

11 V1

E_e :El+7E_g (2

K BN N RAAR I R B R ([ kK
2100 MPa) 5 Vy A NBAART & S ( Bk
K VyV=3x17) 5 E, RS A 4 A A B e A5 o
(E~14p) o

FRORI WIS TR 1 p=0.1 MPa, {56 KT S
8 MPa, BHERWEARURTN 118 L, 4Bk KK,
Bt (1) . 3 (2) nfiaas e A FUARL AV 2020
0.6L (0.5%) .

B R TR AR AL R LR IR, B —Fh
PLIR 06 0 B4 0O A s e R, B O S 0 T R AR
PR TR MERRTE W KEE . AL RS
TE R 3 NIRRT B BB LT, 8 MPadNE S T
A RAMIR, Gt 2L RVER .

BEAl, B2 5 AR AR FR T A kK, AT DR
Pl 2R AT 4, XIS BT R ARG, "l
B HR AL o L S AR AR

2 Rimigit

B B i DRI BE 0 AT BR, L3 Je i i 19 S5 P
AERIR o D d 1 e B A PR PR BE (B fR IR e 4 A
it it I BETT O = WA A, 23 S 75 Bz 48 1 ot v 1] ke
JEP SR ARE . PRIELRTRLSIE 2 LR 20K RS
ARG HA—ERRIEREREE,, AN RER I T ) 1218
WOR; TP LR HIE . BT AR R
2.1 RiEF#

BRI LRIRAT RS SR PE A FLAAE AT R, HA 28R
R2E TR, B SIAREUR . BRI RIERE,
C8 M TN, AT me . . BaET
i, BRI B ARV T RIBAAR B IR, 2 e B 4 4 A
PRARF L o



- 14 - £ N

2019 42 A

22 IREHITE

R BT SRR 2R R TR, AT
BERIERE S 6, PREPIMIEE A o BFGARAN o (Y
VLA, DR BRI A AL BV AR R I AR S A
Ui RE T A X A A P BE N TR AL L BETE
ER AR R, G R E R, PR
oy e oyt

O, =F(t,—1,)/R, (3)

Horr, $hEH R, R

R =—+—+—=4+—+— 4)

a A b Ak o

A a Mo AN SMEERINRARIAR L 0.
Oy S P ECHE (BRI | PRIRE (AR | ik
CRMR ) PIEEE s A Ao As 3 IR A% R B
HAZHILE 1,

F1 EERAKEMBERRESH

P iyl SRR Lty

PHE R fem®) w0 ) e
¥y 0.02 45 0.035 1004

¥ 0.0015 1100 0.21 1700

45" 0.02 7850 50.2 460
3 (FESH

SCHRIF ANSYS #1714 He B e B S A4
Mt e SRR U — A =4k, H
PO/ o I e e MO DO/ (5] B T 5 B v
PLANESS BJ0. FF #5759 Bk 25 #4800 W A7 BR e AR A
W 3 TR o 0 R UG A5 4 R A% B AR PN
WIGR IR EE 25 °C . AN 15 C . X R E
650 W/(m*-C),

P 3 I B B R S A AT AT BROC AR AL
AR EAT R 3 h 5 AL T R AR B R R O

M 4 s, WERKIRAS LR 1.62 °C, BLHA T
P15 B P AR TR AT B 2 T RAF ) B AU .
BEE/C

15.0017

15.9324
16.863 H
17.7937
18.7243
19.655
20.5857
21.5163

22.447
23.3777

K4 BESF=E (=3h)

4 {IEIE

S UE b A R B A A AT RO, A S A
BL, ZEE 1 B A K PR BEASE LA 0620 B P T A
KRB IEUE . JE AP 5 o, Hrp e ss ook
A—ATPREIAY 224, Wk L SR,
SIEEXT EAR P ) T e R R R T

K5 KA

& R R B = AR N 6 TR, Zead i R 5
T B AR I 2 A R B S R R TR 2L B
SRR iz A PN YRR 17 R A ) 5 0 AR AR
AHY 257 2R P it v %5 B R OS5 T I AR 1 2% . i
F A T 7 1A% PR B A AR 25 o 3 3 K L
WFEWIKIG , BRm AR IR 1% P A
RSP E 7 s .

PRI AT FE 3 BB AT R B AR B g K
IiEE] 25 C, FXTEAESRINER 1 MPa, 3
K IRAS AN &l 8 Fras, FTLAAE H, R a8 lal 4 4%
FF, 3h)E RN KIRZA 233°C (FBET 1.7°C) .
R4 5 0 B 25 A B i — B0k, B A ] 3
K, EETREEEAR,



e R b A

50 100 150 200 250 300 350
At 8] /min
B8 IR RERT A AR b i £k

16t 2 RAAF . — P T UK IR 0 4 TR b e B T 15 -
; _ Ak s
B 5 44iE

H T LS R R A T R OK FR PR A4 I BE AR, ST
Fh R — R TR K S G T 0 28 A R A Jeg S A i
FHT5 ko FET R BA R = iR 45, Bt
T AR B R R AR o ST R B AR A
T LA A I 0] A A RE , iR 1 TR IR T 3R 85
oA A BUR, X B A6 G P K IR T R AR A 1)
A FAAER A5 SRR W], SO it AL TR fR R
HAT RIFRRRIATERE . AN, 120 8 BA RAF A % 5
PERE, T80 B S B T e 1 S R e P K Y B
B, BB FORBRT A SROK, Al AR AR
BORPEAT e, LI B R T AR
AR RK R Ty R A (RO 5

SE

[1] AR, M5 sty n AR M), dbat: E
JER: H AL, 2016.

[2]1  RVHHE. ENIMNRG ISR B IR S kR T
WH5E[I]. oL B BCRHE, 2017(16): 61-64.

[3]1  FH, FFE, HEh. BOREMA RN SR KRR
I, WAL RE2E4], 2011, 45(10): 1821-1826

[4]  ZER. WIEE SRR B X A R H R 5
F5E[D]. FA/RIE: PA/RIE TARRE, 2013.

[51 RS, T5, XIEL. SR B E R 4
Hr[]. MUK SHIE, 2015, 43(10): 73-75

[6] ik, JIEAL, 25PN, RGBSR & A i
HI[CY/ WFFENEER 525 2010 4F22 AR A5, WRE: HE
PEEREME, 2010.

[7]  ZRUAe. TRV iR AR A AR 5 W s 4
RHFFE[D]. HLM: WYL K, 2006.

[8]  HfRA. EHERKEREIES[]. B0 5 6,
2015(21): 129.

[9] BV, 2, Xy, %, AR R K IMRE
REARITH A, HEF L3, 2015, 10(15):
1845-1849

[10] FRbef, MIE, R0, % T ANSYS MfigiEs
B R BRI [)]. DU TR 2244, 2010, 32(4):
519-521.



