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Abstract This study introduced a kind of fresh preserving device with three key functions: vacuum pre-cooling hypobaric storage and
controlled freezing—point vacuum drying and its working principle. The vacuum system refrigeration system humidifying and ventilation
system of this device were described and the construction of control system and working process were also introduced in detail. The exper—
iments of vacuum pre-cooling and hypobaric storage had done with cabbages. The experimental results show that the decreasing internal
pressure in cabin could result in the process of vacuum pre-cooling divided into three phases: gradual decrease rapid decrease and con—
stant in temperature . The unique technical feature and advantage of the device were analyzed with the experiment data such as 3.34%
water loss rate of cabbage and it can be seen that the cold chain logistics cycle of both pre-cooling and storage were shorted the fruits
and vegetables mechanical damage were reduced with the device which shows the economic potential in the real application.
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Fig. 1 Schematic diagram of system
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Fig. 2 The photo of equipment
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Fig. 3 Weighting sensor and electric boiling plate
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Fig.4 The cabbage of vacuum precooling
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Fig. 5 Variation of vacuum pressure and cabbage

temperature with pre-cooling time

Fig7 Relations with storage pressure and storage time
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Fig. 6 Relations with rate of water loss and pre-cooling time °
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Fig. 8 Relations with RH and storage time

9

6.7 °C +0.2C

3 5.5°C +£0.4 C

— 110 —

+0.5 C,



38 1 Vol. 38 No. 1
2017 2 February 2017

4.2

1 Burg S P. Postharvest physiology and hypobaric storage of
9 fresh produce M . CABI Publishing Wallingford Oxford—
Shire UK 2004.
2 . 71201420500656.5 P .
2015-0144. ( SHEN Jiang DING Feng. Hypobaric stor—
age device Z71201420500656.5 P . 2015-0144.)

Fig. 9 Relations with varying storage temperature

and storage time

10

; I ( ) 2009 23(3):1-5.

( WU Pei ZHENG Jie ZHANG Weihua et al. A simple

90% o and effective decompression preservation of storage devices

J . Refrigeration and Air Conditioning 2009 23(3):1-
5.)

c /1 2011 .
: 2011: 1688-4698.
( ZHENG Xianzhang JIANG Lijun XIONG Weiyong. The
technology research and application of hypobaric storage
without freezing C //The Chinese Society of Agricultural
Engineering in 2011 Academic Essays. Shanghai: Shang-
hai Kind-water Preservation Fresh Tech Co. Ltd. 2011:
1688-1698.)
5 BugSP . J .
2007 28(2):14.(Burg S P ZHENG Xianzhang.
10 Summary of hypobaric research in china and the west J .
Journal of Refrigeration 2007 28(2) :14.)
6 . D .
4 2015. ( DING Feng. Research on the performance

Fig. 10 Relations with rate of water loss and storage time

of low pressure cooling and storage equipment D . Tian—
4.1 jin: Tianjin University of Commerce 2015.)
1) 18.5 C. 60% 7 :
17.2 °C 5 °C 80 71200910051025.3 P . 200940-44. ( ZHENG Xian—
zhang ZHENG Xi. Multifunctional decompressing storage
device 71200910051025.3 P .200940-4.)

min
A 3. 34% J . 2006 27(1):49-52. ( YAN
Lei LIU Bin ZOU Tonghua. Study on optimization matc—

1 hing of catcher and vacuum pump in vacuum cooling J .

90% Journal of Refrigeration 2006 27( 1) :49-52.)

— 111 —



38 1 Vol. 38 No. 1
2017 2 Journal of Refrigeration February 2017
J . 2004 10(4):230234. ( LIU Yang 12 Hayakawa A Kawano S Iwamoto M et al. Vacuum cool—

SHEN Jiang ZOU Tonghua. The oretical research on va—
por condenser of vacuum pre-cooling J . Vacuum and Cry—
ogenics 2004 10(4) :230234.)
10 . S7-300PLC
J . 2010 31(3):
320-324. ( YAN Jingwen WANG Xueqin LIU Baolin. De-
sign of the control systemof avacuum cooler based on S7-
300 PLC ] . Science and Technology of Food Industry
2010 31(3) :320-324.)
11 .
J. 2013 34(2) :81-84. ( WANG Xueqin
LIU Baolin. Study of methods to reduce water loss rate for

vegetables in vacuum cooling J . Journal of Refrigeration

2013 34(2):81-84.)

— 112 —

ing characteristics of fruit vegetables and root vegetables
C //Report of the National Food Research Institute Ja—
pan 1983:109-15.

18222560310 E-mail: 867097520@ qq. com.

About the corresponding author

Zhang Chuan male master candidate School of Mechanical Engi—
neering Tianjin University of Commerce + 86 18222560310 E-
mail: 867097520@ qq. com. Research fields: food cold chain tech—
nology.



