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The Methods Research of Decreasing Water Loss during
Liquid Vacuum Cooling Process

Wang Yan Zhou Qian Du Jianping Peng Zhan
(Henan University of Urban Construction , Pingdingshan ,467036 , China)

Abstract The effect of different forms of strainer on reducing water loss during liquid vacuum cooling process was studied. Using cylin-
drical containers and keeping the liquid height at a fixed value in the experiments, the situation of the water lose was studied by changing
the position of the flaky strainer. The influence for water loss of the columnar and comprehensive-shaped strainers which can resist bubbles
from the sidewall was also studied. To compare the water loss effectively, the concepts of overpressure degree, actual water lose rate and
water lose efficiency were put forward. The experimental results show that when flaky strainer is located at the liquid surface at the end of
the losing water process, the effect of decreasing water loss is the best, and the columnar and comprehensive-shaped strainers can further
reduce the water loss compared with the flaky strainer.
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HAS B JEad i K o IRA e B B R T SRS ORI 5 A BR A R A2 ™) L Z5 Mg n &) 1 fr
HA S NP YR AR —Fh 7k 7ERRSEHAF 7R BREREMENE R S REMREL T RS
ﬁylil%? NT YA R, C R EA TS

1’5#9%?&%1%??8’1% TP, HAE TR H AR B2 ok NN R, R o8 380 x 280 x
MBEEAR, BAT ZH R R, Mmmﬁ%ﬁﬂ — e JE R Yy 32mm (A BB B

B AR K3 ARG B0, )T S0 B e S B Rl 1, 7%
JRH SR B R . B MR RAIEDE . s SN 2 M A R B T B, B
T BE O A 1 A1 SO0 R, IS B H 25 T2 MO0 g AR AT IR I A T 2T TR A
25 AR (£ hﬂmi?f{'flﬂ WA MERZORE SR sepmig B2 B B2 RYORH 2X24 FH b
RIRIIK XA A B AR AR AESEBRI T e e g SR 14, 4m®/h B 14001/min , 1)

K,
I IZE SR o B SCBROG AR 25 ¥ 2 3 i rh 2k K ] % 0. 55kW,
TS B8/ O8 ) S B A 2k K B B0 T 1 L A g IV R3S S B M A S KBS o i
Bo ARSCRURAEARE it DESEA D ARGIEIXERIAC g g gt op e ks ORS00 7K F ik
AR, 53R PR YRR K E A s CUHEH . 22w 5 A ol d K S8 s s M | L2
1 SCIRIEBNE ENHKZER B ES EZ G, — &t ke gk

= o RBE, R R HERIR R
SEHR ] VFD-2000 U LAS Filve S bl (L i fif

Wk HIH:2013 4E3 [ 4 H




£3M4E FoH

#eF R

Journal of Refrigeration

Vol. 34,No. 6
December, 2013

2013 £ 12 A
e ras || Drokm])|
%L
e TR | wems
| W
Fe U e
TR

1 EZRAIWKE

Fig. 1 Experiment equipment of vacuum cooling
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Fig. 2 The schematic diagram of air bubble

formation mechanism
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Fig. 3 The schematic diagram of strainer
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Fig. 4 The schematic diagram of

experimental phenomenon
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Tab.1 Experimental calculation results of different strainer position

e BgRIEK  BAEIE gk Stproke Rk PR EERE FRYSIPR RAKRE
(AT R e/ g KE/C KE/g  KE/g KB/ % KR/ % KIKFE/ % KKFE/ % T/ %
405.12/331.68 14/5 6.20 73.44 1.53 18.13
WK 8 em 1.62 19.47 8.32
404. 84/320. 60 14/4 6.89 84.24 1.70 20. 81
404.07/335. 43 14/5 6.19 68. 64 1.53 16.99
WA T 6 cm 1.53 16.59 9.22
404.43/339.01 14/5 6.19 65.42 1.53 16.18
406.09,/348. 05 14/4 6.91 58.04 1.70 14.29
VI T 4 em 1.70 14.35 11.85
404. 66/346.38 14/4 6.88 58.28 1.70 14.40
404.29/359.02 14/6 5.50 45.27 1.36 11.20
W F 2 cm 1.53 11.09 13. 80
404.04/359. 67 14/4 6.87 44,37 1.70 10.98
407.97/378. 55 14/4 6.94 29.42 1.70 7.21
W R 1 em 1.70 6.90 24.64
405.40/378. 67 14/4 6.90 26.73 1.70 6.59
410. 66/380. 59 14/5 6.29 30.07 1.53 7.32
YWEIE R 0 em 1.62 7.78 20.82
405.65/372.21 14/4 6.90 33.44 1.70 8.24
410.12/361.29 14/4 6.98 48.83 1.70 11.91
V&I L 1 em 1.70 12.40 13.71
410.76/375. 81 14/4 6.99 52.95 1.70 12.89
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Fig. 5 Actual water lose rate curve with the

change of the strainer position
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Fig. 6 Water lose efficiency curve with the

change of the strainer position

280 o 95
240 m R
® 200 oV Flem
= 160 oV F2cm
E 120 wJH T F4em
80 ¥ T 6cm
40 =¥ F8cm
0 oV _Flem
B E

B 7 7[5 ML E R LS B iE

Fig.7 Theprecooling time of different strainer position
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Fig. 8 The schematic diagram of columnar strainer
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Tab. 2 The water lose rate of different forms of strainer

TE MY TR R G 7K TeRlE ISk SEFRR BLINOPR PRk BNSY EMSEBR UKL
JE i) pig=-vy KE/C kg KE/g KB/ % KR/ % KRIKFE/ % KKE/ N T %
409.10/321. 17 15/5 6.96 87.93 1.70 21.49
TEuE M 1.62 21.50 7.50
406.31/318. 84 14/5 6.22 87.47 1.53 21.52
IR IE 407.97/378.55 14/4 6.94 29.42 1.70 7.21
ﬁi}\”ﬁﬂ 1.70 6.90 24.64
(WK 1 em)  405.40/378. 67 14/4 6.90 26.73 1.70 6.59
403.01/378. 31 14/4 6.86 24.70 1.70 6.13
FERUE M 1.70 6.09 26.51
405.82/381.27 14/5 6.21 24.55 1.70 6.05
402.07/381.76 14/4 6.84 20.31 1.70 5.05
ZEARUEM 1.70 5.00 34.00
400. 56/380.75 14/4 6.81 19.81 1.70 4.95
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