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Effect of Different Factors on Differential Pressure Pre-cooling of White Radish

Shen Jiang Wu Dongxia Li Shuai

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

Abstract To study the effect of different factors on the differential pressure pre-cooling of white radish, we use the Pearson correlation
coefficient and the orthogonal experimental method. The absolute value of the Pearson correlation coefficient between temperature and uni-
formity in differential pressure pre-cooling of white radish was 0. 875, and the two were strongly correlated. Based on the orthogonal exper-
imental method, taking cooling rate and cooling uniformity as evaluation indexes, the degree of influence on the cooling rate in decreasing
order is porosity, air supply temperature, opening rate, and wind speed; the degree of influence on cooling uniformity in decreasing order
is air supply temperature, porosity, wind speed, and opening rate. The orthogonal test results show that the smaller the air supply temper-
ature, the greater the wind speed, opening rate, and porosity, and the greater is the cooling rate;the greater the supply air temperature
and porosity, the smaller the wind speed and opening rate, and the smaller is the uniformity. The optimized experimental pre-cooling con-
ditions are as follows: the air supply temperature is 3 °C , the wind speed is 0. 32 m/s, the packing box opening rate is 0. 08, and the po-
rosity is 0. 48. The application of the orthogonal test method and the reference of Pearson correlation coefficient improve the efficiency of
the experiment and the accuracy of variable analysis.

Keywords differential pressure pre-cooling;temperature uniformity ; cooling rate ;orthogonal experimental method ; white radish
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Fig. 1 Pressure pre-cooling equipment
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Tab. 2 Pressure pre-cooling orthogonal experimental table
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Frege oA B S0 R R A I =, sk 1 P 2 3 0.31 0.10  0.57
Ro 3 3 0.33 0.11  0.58
1 WEE=AkTE 4 5 0.26 0.10 0.58

Tab.1 Table of four factors and three levels 5 5 0.31 0.11 0.61

B KRB 1/ °C Kt/ (m/s)  JFFL%E fLpa 6 5 0.33 0. 08 0.57

3 0.26 0.08 0.61 7 7 0.26 0.11 0.57
5 0.31 0.10 0.57 8 7 0.31 0.08 0.58
7 0.33 0.11 0.58 9 7 0.33 0.10 0.61
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Fig. 2 The average temperature and temperature uniformity

of white radish change with time
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Tab. 4 Results of the orthogonal experiment

S 1 2 3 5 6 7 8 9
TR/ (°C/h) 3.84 6.21 8. 84 4.59 3.55 3.8 5.9 3.8
TR 5 0.117  0.197  0.221  0.079  0.061  0.110  0.063  0.072 0. 039
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Tab. 5 Range analysis of the orthogonal experiment
k, k, k, R k', k', k', R’
6.177 4.693 4.500 1.677 0.178 0. 083 0.058 0.120
4. 407 5.567 5.539 1. 160 0. 086 0.110 0.123 0. 037
4.310 5.317 5.754 1.433 0. 105 0.105 0.115 0.015
3.957 4.520 6. 893 2.936 0.073 0.123 0.124 0. 051
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Fig. 3 The temperature of white radish changes with

time under different air supply temperatures
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Fig.4 The temperature uniformity of white radish changes

with time under different air supply temperatures
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Fig.5 The temperature of white radish changes with

time under different wind speed
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Fig. 6 The temperature uniformity of white radish changes

with time under different wind speed
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with time under different opening rate
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Fig. 9 The temperature of white radish changes

with time under different porosity
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changes with time under different porosity
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