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Fig.l Schematic map of the commercial high hydrostatic pressure equipment system
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Fig.2 Schematic map of main construction of the commercial
high hydrostatic pressure equipment

[P RERORS B, T8 G T DRDGHSE AN 15 11 77 A2 (R A LA AIE 3 o
SIBUR KA I e B0 S 7525 T EAS 2 N - A7) B 151 )
T HBNEE . A TR R A 45 ) B i R R 1 7% 42
A, BEMREE. B, WAL KEE. AR RUKR S R
RGN FETCMH A T ARG I WAL 8 JZ iR
RS A, AN DI VR R S 5 e, T A A g A
PR, PRUE THEZL AR MRS . XL BT A IR T 384
TAEE R R, M T R& TSR, REtkmi
A
2.2 I{Eidiz

Wil 2 frz, HHP-700-400L ZY5HE 5 1 ¥ 45 1 4 N7
BRNIFR A 1 2 AL, TAERRRAHR . R TAEY
FEh: BWBA 1 uHELE b A3AMMIE. UERT .
ot | B R IR IVAR Rt 1A e SR AL B = NS S e SR VA ot
I X7 8% T A3, SR LR Ak
FEAE M T ZE R ) 2 AP HE AR 25 4 S 30— il
g GLIKs), WEIEPCEFRA BIh AR AL, BT ),
Wk B TR EA 5, A L e T4 6. R
XA SRR SR HE N T )5, g A3 Sk A
FREAESE ] o 3 SKRIEREOAL f5, AT LA T
TFUR 7 /KR o BB, AT A 007 i) 258 #8511 m] BAE H 4
Bl AR T AFREE RS B8l R REA A N IRZKHE
Jo, BRI SLRKIRE . B 2 DNRESIEIEIAR .
B S A G, T2 was ik T X0 DL 0k,
BT h R AA M A . b T 52 5 25 0% E B .
A, W&BATEMEH, RIPIAEZ 03T T
— Kb HE,
3 KEEERMHIZIT
3.1 WEIKNTRIEGIE RS

tHT HHP-700-400L ZYHE & e #% £ 22 H T &8
Ty WK AR G R R AR o AR IR i, S B kL
TEVCRAE, A7 PREE i R DLORIE o A A R IX A )
B, TEEIF R TRIG RS o KA T s S5 A ) 117 5%
TE TR PO AKIR B ) B, LS TR MR YA ZEAT 5 AT 1)
)% da i) Al



250 ek TFE 244

2012 4F

WKl 3 o, KA s B R G, sk
B ARG SEZEAR. AEREZERF A AR ZE AT S5 5 E 4
Bo WHHREEIARN 25 L, A m R AR N 1L,
RGNS A 1| MRSk, H E BpE%E, KR
L kR FERT I S R Pl 2 s A i e D N T 4 B 5 R SE AT
B, o SACEG A E R, A R R
B, A SRR B D, IR R Sk R R
SLIEs %8s AmREr S AL m IR g5 0 — 3, BRH T
RUJZ G55 o e i 51 s 36T 2 ) R v s T 2 17 ik 5 1
Hhe, BRI s ARIRED AN IS ZE K 5 kR JEFF I
R AT TE AR BT T ) TS EEATRE N
355 mm, HGIRLGIAR] 25 0 1; TEEASHEAAZ M Y 8
Pl 2 ) AR TEATF SRR Sk 2 MR S A & b =k
3 Sk 5 A6 Y 1) R R L (AR FH AN = A A e e Sk 3
Bl O JEREE AR R 5o £ 2 1R 1) v R 5 B A
BOFESORIR, Ah =, N, B 4l
AR B GRS AR B A
AL 10 A EE IO, 7 KIE T ANFEM B2 S ERE,
ARG L T HKIR A -

36 1 23 4 5
[ [

/
f

6 7 8 910 11 12 13 14 15 34 35 37
A NIV

LosEdsk 20 mERLIENE 3. mEkIER 40 ARIEERL 5 HE
6. EEHIIEIE 7. (&I 8 fREIESERE 9. MRIKET 10, ZCBAE
FEAT 10 SRZEIRRE 12, WEZEAR 13 WIREER 140 ¥ 150 X
A 16, A AE 17, mRESAE 18 OB 19. iR 20. IBEL
21 HE 22, Smar 23 YRR 24 EZMEE 25, bR 260 N
e 27 F-HE 28 AA M 29 FoHE 300 FREE
31 AP 320 S HE 330 R 340 AmIRGL 35, A BRRESEM
36. ZEHK O 37, AHbKA
B3 BIZERGKNAEERZTEHE
Fig.3 Schematic map of the two-way high hydrostatic pressure
intensifier
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Fig.4 Schematic map of the vessel plug and sealing system of the
high hydrostatic pressure equipment
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Table 1 Steel composition of the high pressure chamber of the
equipment

%y TR 0% 5% SRS %
C 0.30~0.40 Mn 0.20~0.80

Cr 1.20~1.50 Si 0.10~0.35

Ni 3.0~3.5 S <0.015

Mo 0.35~0.45 P <0.015
\% 0.10~0.20
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PERE T EAR IR AR R T T . T ARAR N d=
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aUrf, RRREI ¢ Ol 92.5 mm; LRI N ) o,
h30432.4 Njem?®; B4 )7 P, oA 1365 MPa; B A GG
REEYEES o b 2 mm: M, WRLEIR R,

M=MxMys My AZRECHTTT A RS R, M=1.1;
My WL G AR RE, M=1; 05k 1.247. ¥
LS H0H N A ICR), 15N 1375 1 K=250 kg/mm™?,
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2 2 2 HHP-700-400L # £ ity TR FH R 2R 1y s 1
HIPERES S WA I T %204 260 MPa/min, &+
JE4 600 MPa X 75 140 s; HIREE K 200 MPa/s, #HJk
KW 3~4 s, RUJWABITHERD, BORm. WAL
&Ny 55 kWih.

% 2 HHP-700-400L BB 5 IR &R 4 RESE
Table 2 Performance parameters of the high hydrostatic pressure

K, =M, (8)

equipment
£ WHE WA A
TAEEJ)/MPa 600 600
T K% Z/(MPa-min™) 250 250~260
I 3B /(MPars™) 150 200
DIE/(kW-h™) 55 55
AbFLE S /(L-hT 40 40~50

— M5, 600 MPa 2544 FALHE 10 min 57 PR K
HRE AT M), e 5 B, ASSCREHR R R R
#1E 600 MPa £ 114544 FARIE 10 min, &R B/~ EI{EL
P& S MPao WIFAKK TR ORI, 78 R JI{E (% 20 MPa
i, WRATIMIE RS S 3RS, R Ese(E.

WA KRG 2 2 NG, W ZH 2530 v LAIR B 1
i, KilEdem T TAERCR . W B —GLRLFERT S min,
RIEAE /N AT ICANBE 24 6T, % T0%ZBRI S, BB/
NHALFRRE S Ny: 24 HIx0.1¢/6x70%=1.68 t/h. HEEEEA
JETAEREEAR, REFERUK. KIS IIR, BRI —IKHE
HIEL 210 2.14 kWh, $TE 0™ 5 BEFER 30.6 kWh, KK
FAL GG 1T BERE (500~1 000 kWh) o ¥E/K &= I,
WA LKA A A A E I, AN i e,
DRI T 2% 275 T T FH 7K ) 2208
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Fig.5 Real-time pressure curve of the high hydrostatic pressure
equipment

5 & it

1) A HHP-700-400L B8 o s, A
PR AR ZRBULS] 100 L, RAEBUEE] 400 L. 7385
AR 1 k. BN TAEE 118 2] 600 MPa.

2) HEE AT RS, B8 N H B ) 4
e 5~7s, WA R#EZEL 260 MPa/min, FHE 2
600 MPa {7 140 s; #1 4 & 4 200 MPa/s, H HFER 3~
4 s; W 600 MPa [k JJ4/F FARH 10 min H )4 T %
5 MPa; WAAIZAT 500 R LG % E RGAR LI BHUE .

3) WKL A Z B s g, WA T LA
AR, SEILT REALEE E b . AL EERE Dk )
1.68 t/ho FlF1Z W £ A% B H ™ S FLFE N 30.6 kWh, &
BRI I 7K A 3] DA S H
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Design and performance test of high hydrostatic pressure equipment for

food processing
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Abstract: In order to improve the stability and efficiency of high pressure equipment, and promote the industrialization
of high pressure technology in food production, the design principle of commercial high hydrostatic pressure equipment
for food processing, and its structural characteristics and major technical difficulties were proposed. The structure and
the optimum parameters of two-way high pressure intensifier, vessel plug, direct-pushing sealing system and large high
pressure processing chamber were studied. The total chamber volume of the equipment was 400 L with 100 L of one
chamber. The maximum working pressure was 600 MPa and the processing capacity was 1.68 t/h. The results of
performance test showed that the system proposed had advantages of steady performance, easy operation and reliable
security. Results provide the technical basis for the design and manufacture of large-scale commercial high pressure
equipment.

Key words: food processing, stability, functions, sealing system, high hydrostatic pressure, pressure intensifier



