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Experimental analysis and improved design of temperature field

of refrigerated vehicle in three-temperature zone

WU Jian, YU Chaojun
(School of Mechanical and Energy Engineering, Zhejiang University of
Science and Technology, Hangzhou 310023, Zhejiang, China)

Abstract: In response to the non-uniformity of temperature in all temperature zones in
refrigerated vehicle of three-temperature zone, the temperature field was experimentally
studied by laying sensor matrices in all temperature zones. Temperature data of test points
collected by temperature acquisition modules were used to analyze the uniformity of
temperature field in all temperature zones, tracing the causes of the non-uniformity of the
temperature field. Finally, a scheme was proposed to make the temperature field more
uniform, with a new model of refrigerated vehicle structure of three-temperature zone
designed, which could reduce the loss of goods due to the non-uniform temperature in the
transportation process.
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Fig.1 Refrigerated compartment of three-temperature zone
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Table 1 Three-temperature compartment parameters

AR X X R F/ (mm X mm X mm) il DX T Bl B/ °C L R B/ °C
BRI 16802 240X 2 140 —18 T15
PREEIX 1 680X 2 240X 2 140 0 +1.5
R IX 16802 240X 2 140 2~8 +1.5
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Fig.2 Air circulation mode of refrigerated vehicle
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Fig.3 Testo 890 infrared thermal imager
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Table 2 Temperature value of test points in different temperature zones
B URIX W 55 G5 T PR X W 25 i 5 T 4 8 X W A5 G5 T B
1 —18.6 28 —1.6 55 3.8
2 —18.2 29 —1.3 56 4.0
3 —17.5 30 —1.1 57 4.3
10 —17.6 37 —0.1 64 5.6
w1 11 —17.7 o 1 38 0.2 B, 65 5.3
12 —17.3 39 0.3 66 5.7
19 —16.7 46 1.2 73 6.3
20 —17.1 47 1.4 74 6.4
21 —16.6 48 1.5 75 6.7
4 —18.4 31 —1.8 58 3.6
5 —18.5 32 —1.5 59 3.9
6 —17.6 33 —1.3 60 4.2
13 —17.5 40 —0.3 67 5.4
O 11 14 —17.8 W 1 41 —0.1 o 1 68 5.2
15 —17.3 42 0.1 69 5.6
22 —16.9 49 1.0 76 6.2
23 —17.3 50 1.2 77 6.5
24 —16.8 51 1.4 78 6.5
7 —18.5 34 —1.7 61 3.9
8 —18.5 35 —1.1 62 4.1
9 —17.6 36 —1.0 63 4.4
16 —17.6 43 0.2 70 5.9
T 11 17 —17.5 o a4 0.3 o m” 71 5.3
18 —16.9 45 0.4 72 5.6
25 —16.7 52 1.3 79 6.5
26 —16.9 53 1.5 80 6.4
27 —16.6 54 1.7 81 6.9
P —17.49 Y{E 0.03 Yo 5.33
Yl 0. 39 i 1. 30 i 1. 06
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Fig.5 Temperature value at all points
in the freezing zone
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Fig. 6 Temperature value at different points
in fresh-keeping zone
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Fig.7 Temperature value at different points

in refrigerated zone
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Table 3 Partial temperature value in each temperature zone C
B IX USRS i B2 PR g X HUPSE R i BE & X W 5 9 1 B2
7 —18.5 28 21.3 55 24.6
8 —18.4 29 21.5 56 24.7
9 —18.2 30 21.4 57 24.6
16 —18.1 37 21.8 64 24.8
il 17 —17.9 e 17 38 22.0 e 1" 65 24.9
18 —17.7 39 22.1 66 24.7
25 —17.6 46 22.8 73 25.0
26 —17.5 47 22.9 74 25.2
27 —17.3 48 23.2 75 25.3
By fi —17.91 Bl 22. 11 #fi 24. 87
& 0.15 Vil 0. 44 k= 0.06
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Fig. 8 Side doors of the area where the Fig.9 Side doors of the area where the
freezing zone is located fresh-keeping zone is located
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Fig. 11 New refrigerated compartment of three-temperature zone
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