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Experiment on Air Leakage Characteristics and Key Parameters
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Abstract; At present, the test index of air leakage is not uniform in different standards in China.
Constant pressure difference method and tracer gas concentration decay method were used to test air
tightness characteristic of refrigerated transport unit. The variations of air leakage were tested under
conditions of different pressures (50 Pa, 100 Pa, 150 Pa, 200 Pa and 250 Pa), different velocities
(20 km/h, 40 km/h, 60 km/h, 80 km/h and 100 km/h) and different agings (0, 71 000 km, 126 000 km
and 175 000 km). The matching relationship between different parameters was analyzed. The research
gave determined method of air leakage characteristic curve with experimentation and empirical formula.
The test method was recommended in practical application. It showed that the leakage rate was influenced
by air tightness and velocity, and the influence of aging was great. There was a maximum of 20 times
difference of air leakage index in GB 29753, GB/T 5600 and GB/T 7392. Test pressures of 50 Pa,
100 Pa and 250 Pa were corresponded to velocities of 30 ~40 km/h, 45 ~60 km/h and 70 ~ 100 km/h.
And the air leakage was about 1:2:4 under the conditions of above constant pressure difference. After
driving 100 000 km and 200 000 km, the air leakage of refrigerated transport unit was increased by 40%
and 110% under 250 Pa pressure difference. Combined with the actual situation, it was suggested that
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250 Pa as the uniform constant pressure difference condition for air leakage test standard, and a system

should be established to regularly check the thermal performance of refrigerated transport unit. In

addition, the air leakage of refrigerated transport unit was influenced by internal partition form, goods

stacking form, temperature, etc.

research.

A comprehensive and thorough analysis was needed in the later

Key words: refrigerated transport unit; air tightness; air leakage ; technical standard
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Fig. 1 Air tightness test under constant pressure
difference of refrigerated transport unit (RTU)
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Tab.1 Air tightness index of RTU
A= brifEs B RS HIEEWOE N5 WaRZR HNAMNEZE/ Pa
1 GB/T 5600 B R W TR 40 m? /h B SR 60 m? /h PRSI WSEZER 50
2 GB 29753 FRYFAE T BN R A58 5 0 ~3.0.0 ~3.8 .0 ~6.3 BT A2 100
2 6 m BE/NF4F 27,6 m/h;
3 TTMA 38-02 iﬁk 16 m BT " BRI TR #5125
212 m B/NF2EF 42.5 m®/h
4 DIN8959 0.25 m*/(h-m?) BAEE A 2 250
1801496 72 1 ANTTEE 10 m® /b 38 —ANT T, 3400 5 m®/h 0 ] A EZER 250
GB/T 7392 (NRILE m SRR ST, 305 m < SESiE Fiyan
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Fig.2 Pictures of experimental device for air tightness

test of RTU
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Tab.2 Air leakage under constant pressure

difference of RTU m’/h
A4 M 22/ Pa
¥ 50 100 150 200 250
1 6.562 10. 659 14. 451 17. 477 20. 596
2 7.453 12. 362 16. 640 20. 538 24. 171
3 8. 996 15.242 20. 756 25.773 30. 651
4 11. 221 19. 568 27.089 34.112 40. 801
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Fig.3 Relationship between air leakage and constant

pressure difference of RTU
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Fig.5 Trends of ethylene concentration at different velocities
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Tab.3 Fitting formulas of tracer gas concentration at different velocities

wE/
- 1 8% 2 B4 3% 4 8%
(km-h™")
20 InC=-0.064x10"37-9.893 InC=-0.077 x10 37 -9.885 InC= -0.094 x1037-9.885 InC= -0.134 x10 37 -9.883

InC = -0.246 x 10 37 -9. 892
InC = -0.431 x10 37 -9. 896
InC = -0.645 x10 37 -9.903
InC = —0.875 x10 37 -9.901

InC = -0.378 x10 37 -9. 886
InC = -0.694 x10 37 -9. 893
InC = -1.069 x10 37 -9. 895
InC = —1.502 x10 37 -9.902

40 InC=-0.153 x10 37 -9.897 InC= -0.190 x 10 37 -9. 891
60 InC=-0.256 x1037-9.901 InC= -0.324 x10 37 -9. 897
80 InC=-0.370 x10 37 -9.899 InC = —0.474 x10 37 -9.901
100 InC=-0.488 x10 37 -9.903 InC= -0.679 x10 *7 -9.902
=
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Fig.6 Relationship between air leakage and velocity of RTU
3.3 REBEZEHIEZNAKPHESEEZER

ST

K6

B (7) Mk (17) A
S(AP)" = ® (23)
XF 4 BRI RIS SH 7
AP, =0.0730}™ (24)
AP, =0. 0750} (25)
AP, =0. 0770} (26)
AP, =0. 0800} (27)

HIPE 7 AT 0L, 8 iz i T EL AT B B i 3 B Y
ENINEZIFAR—DEM, 5 TAEARLWUE
PEFDIMSG . ha (7)) AR 4R, %z
i THARKIAME S, AU RS I, N

700
600
500
400

300

HiIE2E/Pa

200

100 -

0 20 0 60 80 100
ZEy#/(km - h™)
&7 Wiiis s TR E S5 E2E R RN

Fig.7 Relationship between velocity and constant

pressure difference of RTU
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Tab.4 Vehicle speed of RTU in standard test condition
at different pressure differences km/h
S g M 22/ Pa
W% R P 100 250
1 39.179 57. 833 96. 769
2 37.054 54. 460 90. 606
3 35. 100 51.371 84.990
4 31.270 45.300 73.945
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