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Research on Energy Saving of Tomato Pressure Pre-cooling

by Changing the Supply Air Parameter
Shen Jiang Ding Feng Zhang Xianhong

(Tianjin Key Lab of Refrigeration Technology, Tianjin University of Commerce, Tianjin, 300134, China)

Abstract The supply air parameter of pressure pre-cooling directly influence the energy consumption of pre-cooling device. In this pa-
per, an experimental platform for pressure pre-cooling is set up, and tomatoes are chosen as experimental objects. The relationship be-
tween the tomato center temperature and the time is obtained under the condition of different supply air parameter. By analyzing the princi-
ple of tomato pre-cooling time, the tomato pre-cooling results and energy consumption of the pre-cooling device, the optimization scheme of
variable supply air speed and temperature is proposed. It is shown that the supply air speed remains 0.9 m/s while the tomato temperature
drops from 27 °C to 15 C, and remains 0. 57 m/s while the tomato temperature drops from 15 C to 5 “C, the energy consumption of the
fan can be reduced by 14.5% ~ 17.7% ; The supply air temperature remains 4 “C while the tomato temperature drops from 27 °C to 10
°C, and remains 2 °C while the tomato temperature drops from 10 C to 5 °C, the energy consumption of the refrigeration system can be

reduced by 5.6% ~10.5%.

Keywords pressure pre-cooling; energy saving; variable supply air parameter; air supply velocity; air supply temperature
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Fig.1 The trepanning way of packing box
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Fig. 2 Schematic diagram of pressure pre-cooling device
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Fig. 3 Diagram of thermocouple layout
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Tab.1 Experiment design scheme for pressure pre-cooling

of different supply air parameter

S KRR, C ERGERE/ (m/s)

1 0 0.57,0.76,0.9

2 2 0.57,0.76,0.9

3 4 0.57,0.76,0.9

4 0,2,4 0.57

5 0,2,4 0.76

6 0,2,4 0.9
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Fig. 4 The relationship between 1 layer#5 center temperature
and time under the condition of different air supply
velocity and 7 =2 °C
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Tab. 2 The differential pressure at the ends of the packing
and the fan power consumption under the condition

of different air supply speed

KR/ TV B HALH K2/ FHLHE T #E/
(m/s) ff1]/min /A Pa (kW-h)
0.57 323 0.46 45.1 0.54
0.76 235 0.82 48.8 0.71
0.9 199 1.08 50. 8 0.78
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Fig. 6 The relationship between 1 layer#3 center
temperature and time under the condition of different

air supply temperature and v =0. 9m/s
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Tab.3 Comparison of fan energy consumption

under different scheme

g7 PHLRiE X rREr iR e KWLEEE

% EAME/C B/ (m/s)  [/min BT[]/min #£/(kW-h)
27 ~10 0.9 118.25

1 257. 1 0.7
10 ~5 0.57 138. 83
27 ~15 0.9 71.75

2 286. 6 0. 65
15 ~5 0.57 214. 83
27 ~10 0.9 118.25

3 225. 1 0.79
10 ~5 0.76 106. 83
27 ~15 0.9 71.75

4 252.6 0.83
15 ~5 0.76 180. 83
27 ~15 0.9 71.75

5 15~10 0.76 59. 1 269. 7 0.7
10 ~5 0.57 138. 83

6 27-~5 0.9 199.2  0.79 0.79

7 27-~5 0.76 253.2  0.76 0.76

8 27-~5 0.57 322.5 1.18 1.18
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Tab.4 Comparison of compressor energy consumption

under different scheme

I VHerAhdE R TR rRR A KWLEEE
2 BEARb/°C BE/(m/s)  [Al/min BFE/min #6/ (kW -h)
27 ~10 4 157.75
1 239.7 0.17
10~5 2 81.9
27 ~15 4 89.25
2 216.7 0.175
15~5 2 127. 4
27 ~10 4 157.75
3 218.3 0.173
10~5 0 60. 5
27 ~15 4 89.25
4 186.7 0.18
15 ~5 0 97.42
27 ~15 4 89.25
5 15~10 2 45.5 195.3 0.177
10~5 0 60. 5
6 27~5 0 159.9  159.9 0.19
7 27~5 2 199.2  199.2 0.18
8 27~5 4 329.8  329.8 0.17
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