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Improved Design of Vacuum Cooling Machine for Cooked Food
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(1. School of Energy and Power Engineering, University of Shanghai for Science and Technology , Shanghai 20093 , China;
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Abstract ; In order to solve the problem of vacuum pre-cooling of cooked food that closed-type water trap is not easy to

clean, the tap water replenishment is not uniform, the air back pressure causes secondary pollution and so on, a new set

of cooling, replenishment, sterilization, back pressure integration automatic vacuum pre-cooling machine was designed.

Roots-water ring vacuum pump unit was used to solve the shortcomings of closed-type water trap; Small molecules of

water was used to improve the replenishment of non-uniform problems; ozone generator was adopted to design an ozone

back pressure module to solve the air pollution problems.

According to the initial performance parameters, the

equipment was calculated and selected. This improved design solved the problems of conventional vacuum pre-cooling

machine in industrial application effectively, and had practical application value.
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Schematic of new vacuum cooling machine
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Figure 2 Working flow chart of improved vacuum cooling machine
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Table 1  Roots pump performance parameters
BS JhRER/(L-s™") EEATEZRE/Pa HRES)/Pa
Z7JP-70 70 8 000 0.05
Rl /W 75/ dB G/ (r - min ")
Z7JP-70 1.1 75 2 825

A2 KREFRFMEARAK

Table 2 Performance parameters of water ring pump

S MHFE/ (L) BIRIES/Pa /W

2BV-5110 45.8 3300 4

S TR/ (L - min ™) e/ (r - min™!)

I 75/ dB

2BV-5110 6.7 63 1 440

3.3 WA

ARG WL R22 RHI 5, 3K
IR F H 25 % P K ZE SR, DRI IV ML 1
TR R AT ARGy . KRR TAEWR 0 6.7
kg/min , 2 JEEIR AT [A] RIS ROR EIESER R, BOE
TKAEFK R 100 ke, HIR 20 C . Pk A B2 E R
PR AKFE 5 Ui 1, 75 00 R — BB AR KRR o 7K A
TRFHY 80% , H R IR AL A8, 7 b mT AR 25 ] i 17K
FERIAL o

AR KFE P 100 kg KM 20 CREFE 4 C, N
AR TER T dle a0, M

Q,=C,-100 - (20 -4) =6 720 kJ,

v it AR ok H A E N KIRMN 90 CREE 5 °C iy
TR 0, H:

Q,=C, - M, - (T, -T,) =71 400 k.,

HR A BB B 51 1, )RR AR 2 2 08 A i A
Q, FE TR EARZE RN Oy, B

Qz = Qz :Ml - L,
F L AT SR AR R R K i
M, =28.7 kg,

BOE X K TP A KFE Bk e 215 4 °C
P e i Q, TEMR FRAC I (IR BE R Fe K {H 90 °C)
VSR

Q, =10 475 kJ,

BTV AL o8 B e U5 25 Rl 2 PR il AR rp I 5
Hil i Q, BIAT . B B[R] 20 min, W] 2§ 241
AR 12 000 W
3.4 REMHFEHE

WA TARE TR, C MBS S ARV, Wk p,,

A py o MRS B A% ) R e 95 38 A fift TR R R
Vi,
(Vo + V) =p, Vo +pVi6

Lbop IEETEN ) IR p, /T p, T 28
BOERKTHEN T J1 20 5 MPa, Wil THEIARFH A 0. 25

m® , A AT SR BT SRR R, RAUR AR RS

PR LA FRE AR URE , HLRIA B BORA R

4 % i
DR BT R B LS T AL B B B

Bl i B R IK AL S HLAL, A 1 P 2 K

i TR BEAS T 2 Ve HOR L 22 YA 5 A R4

[ s ASE R, K IR AR0E A B0 25 5 Y L3 3, 7 0] s Y )

I B R R MR, e 12 U Al R g K

19 % s Rl /IN KB B, W R4, SR /N T

KRB B KT 5] SRR 0 ) 1%

B HLARGE, ok 1 Tl 0 AP 30 B i 28 T HILAY

TERY [, il 0 R e rp R SRR B3 e T

RGETR, ESPRAE =0 Hp HAT S A

S 3K

(1] Rm#E =k REEZAGFAFETHEII]. & &BE,
2014,35(11) :319 —324.

[2] HUA Zezhao, ZHANG Hua, LIU Baolin, et al. Refrigeration
Technology[ M]. Beijing:Science Press,2009.

[3] BRILEY G C. Vacuum cooling of vegetables and flowers [ J .
American society of heating refrigerating and air-conditioning
engineers, 2004 ,46 (4) :52 — 53.

(4] Rma#, =M A& EZAHRAIM]. Lo B2 8 R,
2016 :4.

[S] A& xzZh, Rek HERCEAZAHREFR[I]. &
Ak B ,2012,40(19) 110269 -10270.

(6] ZHEZHRE, FEH. % EZFAANRAXHEHERE CN
202630558 U[ P]. 2012-12-26.

(7] E#¥E,Z2RE, H5H. FRHEHEMAAERITI]. 2T
#.,2016,34(3) .5 - 8.

(8] ket AWA #%W, % £FPLCHEERE HHEH RAH
HIF[J]. B R F R ,2015,36(2) 1246 -248.

(9] FEZ7, 0 =mM, ER BRANESRHELRITI]. Kk
545 2011,39(9) :6 - 8.

[10] BROSNAN T, SUN Dawen. Precooling techniques and applications
for horticultural products; a review [ J]. International journal of
refrigeration 2001 ,24(2) ;154 - 170.

[11] 2EHAFEARIARZ R 2. #A&HELEF AN SB/T 10791-
2012[S]. JboE « o El A7k H iR AL, 2014 4.

[12]  #ptes, Mt 34, A& ARAM ML HHEE LB R
EH[J]. #AHAK,2002(2) .7 -11.



