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Abstract

Considering the factors of direct solar radiation, sky diffuse radiation, ground reflected radiation,
outdoor air temperature, and the vehicle speed, compartment outdoor wall surface temperature function
with two-order harmonic Fourier series expression was used as a boundary conditions. The effect factors of
time lag, decrement, and thermal stability upon four kinds typical refrigerated trucks insulation
compartment were analyzed by using combined method of thermal theory analysis and experimental
validation. The analysis results show that different compartments insulation materials will cause different
of time lag and decrement coefficient which increases with the increasing of the thermal inertia index and
heat resistance of compartment. Different driving directions and insulation materials will cause different
compartment indoor wall surface temperatures accordance with the sinusoidal variation. The compartment
indoor wall surface temperature change with time closes to the compartment inner air temperature. The
thermal stability inside compartment is determined by thermal resistance and thermal inertia index of
insulation material. The order from the best to the worst is VIP compartment, extruded polystyrene
composite compartment, polyurethane thermal insulation compartment and polystyrene insulation
composite compartment.
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Tab.1 Sun elevation angle and sun azimuth angle in summer solstice in Guangzhou
5} %) 6:00/18:00 7:00/17:00 8:00/16:00 9:00/15:00 10:00/14 :00 11:00/13.00 12.00
B/ (°) 8.95 21.97 35.28 48. 82 62.48 76.22 89.55
F it v/ (°) 111.77 107. 15 103.25 99. 87 96.95 94.83 180. 00
1200 [ - 2507 ! N
; o AL T 00 o < LA 3
€ 1000 ~ g 5 o HSHIITIL B 50 b
2 w0 AN\ & B 2 60 T S G
= %Y € Mk o~ = ROEATERE 5 e AT IR
2 AR L 500 ° i 3 1507
+= 600 ¥ = 400t =
pa = = L
= 400 £ 300 F 10
7 Z 200t Z
= 200 Z 100 2 s
............ 0

5:00

0
0:00

10:00 15:00 20:00 24:00

5:00 15:00  20:00 24:00

5:00 10:00 15:00 20:00 24:00 0:00 8:00 10:00
5 %) %) i %)
(a) (b) (©)
800 160 -
"\é 700 | & LGRS T 140 F & FUAHAT S
. 0 + %ﬁ(%ji@gi‘ﬁﬁg ? - LR o
& 6001 & g ity s z 1207 2 [ SR
B 500 | S BERG R 100 Y S
B =
§ 400 & 80
= 300 Z 60t
K200t K 40t 5
5 100 W 20F j
v T 0 sdococe socchesess
0:00 5:00 10:00 15:00 20:00 24:00 0:00 5:00 10:00  15:00  20:00 24:00
i %1 i %)
(d (e
BT T 9N b DA () s 1) B2 23 D OR R 5 S5 8
Fig.1 Solar radiation intensity of different orientation in summer solstice in Guangzhou
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Tab.2 Compartment materials and its thermal performances
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Fig.4 Temperature curves of compartment’s inner surface in different orientations
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