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Experimental study and hazard analysis on flammable
liquids in an altitude chamber

DING Chao, ZHOU Dechuang, YAOQO Jiajie, WANG Jian
(State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: Flash point, one of the main indicators to evaluate the fire hazard, is an important physical
property of the flammable liquids. Using a portable flash point measuring apparatus, a series of measurements of
two mono compound fuels (n-decane and n-hexanol) and two mixture compound fuels (07 diesel and Jet
A) at different pressures were carried out in an altitude chamber at 35, 45, 55, 65, 75, 85, 45 and 101
kPa. The experiment results show that the flash point is in a non-linear relationship with the pressure.
And using the theoretical analyses from previous studies, it can be verified that analog low pressure is in
good agreement with the real situation. Based on the classification codes in China, the fire hazard class of
the flammable liquids at different pressures has been given. The results can provide a scientific basis for the
production, storage, transport and use of fuel in the plateau environment, as well as fire safety in aviation.
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Fig. 1 Nominal fuel pressure and height history for TWA800
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Fig. 2 Experimental setup and instruments
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Tab.1 Main performance parameters of the instruments

LIEXEN 3.0X2.0X2.0m fMRME  3kW

I AR
{5 R 30~101 kPa AR E 30 L/s
OB —59.9~299.9°C AW 3~5s

SCBS303
o rEER 0.1°C oo 50 W
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Tab,2 The flammable liquids’ flash point measured at different pressure
JE 5 N /C
T4
/kPa 1E B8t iE CUBE 0% %l firt s
1 101 58. 2 58.5 57.6 65. 2 66. 0 66.7 77.2 78.0 78.5 55.2 54.5 55.6
2 95 55.5 55.8 56.4 63.3 63.9 63.9 75.9 75.2 75.1 52.8 53.0 52.3
3 85 53.6 54.0 55.4 61.4 60. 4 62.5 70.5 71.2 71.0 51.0 50.5 50. 3
4 75 53.0 52.4 53.3 59.0 60. 0 58.7 68.0 67.8 68.2 47.0 48.0 47.5
5 65 51.0 50.0 50.1 56.4 55.4 56.0 64.7 65.0 64.7 45.0 44, 2 44,3
6 55 47.6 48.0 48. 0 51.7 51.3 52.0 63.7 63.0 64.4 42.8 43.0 41.7
7 45 45.5 44.0 45. 2 46. 3 47.0 46. 2 58.2 58.0 58.1 37.0 38. 2 37.6
8 35 41.2 42.3 40. 4 41.2 41.0 42.2 52.6 52.0 52.3 31.7 32.0 31.7
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Fig. 3 The realationship between the flammable

liquids’ flash point and the pressure

2 BERETURBEREREDH

BE 34 AE T S e
AR 3 R STBET B KOS i B
R DS FCAT il Al Tl Bl K BE T RS D B A 5
Bl LK% S0 0 4 T B BIT T R AR B K T
P 73 28 BAR e AN R 3T 3 45 2R AT LA B R
®3 TBRENRERERS ERE

2.1

Tab.3 The standards of the flammable liquids’
fire hazard classification
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Fig.4 The flammable liquids’ flash point and fire

hazardous rating in different altitude conditions
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Tab.4 The fire safety requirements of the flammable liquids’ storage
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