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Fig.3 Variations of temperature and humidity in

compartment during opening-door when outside no-wind

and initial temperature is 0°C in compartment
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Fig.4 Variations of temperature and humidity in

compartment during opening-door when outside no-wind

and initial temperature is —15%C in compartment
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Fig.5 Variations of temperature and humidity in

compartment during opening-door when there is reverse wind

HI I 6 AT H, HAt 2 JORA [R] , 2 R oA 400 i it 36
HOC, HRIFITTRE, HHME 1T m/s (9 X, HLXUE
52 oy 507 mARE S AET S R A T
I BT 5 I 1) /N T 42 A T8 XY I D0, B R 22 ik
0. 5°C M I B2 B A PR B A [l o [ BF, |y 181 5.6
R AN AN O XU DL e XUEE T 1) AN TR i
JRV AT ] 6 min J5 45 Y IR B [ 4R 4k T
W, B THE B/, B G Sy Bl A [R) i TR
B SN XGRS y lRE SR TR /N TR P
Z ),

K6 oM T i XU T 7] 5 245 N i 3 B A2 Ak it 4%

Fig. 6 Variations of temperature and humidity in

compartment during opening-door when there is downwind
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Influence Factors of Air-temperature Increasing within
Refrigerated Trucks during Door-opening State

Li Jin' Xie Ruhe’
(1. Department of Automabile, Shaoguan University, Shaoguan 512005, China
2. Logistics and Transport Institute, Guangzhou University, Guangzhou 510006, China)

Abstract; The drastic changes of interior air-temperature and humidity induced by intense heat-mass
exchange between inside and outside make the quality of perishable food difficult to guarantee while the
door of the refrigerated truck is opened in the process of refrigerated transport. Aiming above problems, a
mathematical model of interior temperature of refrigerator truck under the open-door state was established
based on the theory of dynamic heat balance, and testified correspondingly through the analysis of
influence of parameters on temperature. The test results showed that, when the refrigeration system turned
on or off, and the door was opened in the 6 min, and the initial temperature of the compartment was 0°C ,
the former temperature was 0. 3°C lower than the latter temperature. Similarly the former temperature was
0.7°C lower than the latter temperature, when the refrigeration system turned on or off, and the door was
opened in the 6 min, and the initial temperature of the compartment was — 15°C. The former temperature
was all 0.2°C lower than the latter temperature, when comparing the speed of the evaporator outlet
velocity was 4 m/s and 2 m /s, or the thermal conductivity of insulating materials was 0. 05 W/(m-K)
and 0.033 W/(m+K), and the door was opened in the 6 min, and the initial temperature of the
compartment was 0°C. Besides, the air-temperature increased more correspondingly inside refrigerated
compartment in the situation of big temperature difference between interior and exterior and wider door-
opening. Lastly, the interior heating rate was different according to the wind and wind direction outside of
refrigerator carriage with the door opened.

Key words: Refrigerated trucks During door-opening status Temperature increasing Heat and mass

transfer Influence factors



