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Table 1 Physical and chemical properties of experimental diesel

SBENBE (20 C)/ R/
55 s e A/ °C -
(mm?* * s ') (kg*m*)
— 107 Z&3ih w(—107 4&3H) =100% 3.934 84 808
w(—107 B89l =87% ,
FRD 6.892 82 326

w(K) =5% . w(HMFD =8%

w(—10% %53 =86. 6,w(K)=5%,
FED ) 20. 850 81 842
wEMFD =8 % , wHNEF 0. 4%
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Fig. 2 Fuel tank cook-off experiments
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Table 2 Size and surface temperature of jet fire
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Table 3 Evaporation rate of diesel in tanks

B3l SCERHT PR kg SEER S U kg WAl /min - ##/(kg + min~ ")
—107 43 40 — 17 —

FRD 40 29 31 0.35

FED 40 31 30 0. 30
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Experimental study on cook-off performance of diesel fuel

LIU Jian', YAO Jian', SONG Shuzhong®, LI Bin', XIE Lifeng', WANG Yongxu'
(1. Industrial Chemistry Institute, Nanjing University of Science and Technology
Nanjing 210094, Jiangsu, China;

2. Beijing Auxin Chemical Technology Ltd. , Beijing 100043, China)

Abstract: In the present work we investigated the cook-off and combustion explosion properties of
76 L fuel tanks with — 107 diesel, fire-resistant diesel (FRD), fire-resistant-explosion-suppression
diesel (FED) by performing experiments on the surface temperatures of the fire, the sizes of the jet
fire, the internal temperatures of fuel tanks and the evaporation rate of the diesel using a video-camer-
a, a high-speed camera, an infrared thermal imager, a thermocouples and an electronic balance. The
results show that explosion might occur when the fuel tanks were filled with —107 diesel and a jet fire
would occur when the fuel tanks were filled with FRD or FED in the same cook-off conditions. The
highest surface temperatures, the height of the jet fire, the vapor temperature and the fuel tempera-
ture of FRD were reduced by 31.39%, 75.34%, 39.05% and 57. 32% respectively as compared with
—107 diesel. The highest surface temperatures, the height of the jetfire, the evaporation rate of the
diesel, the vapor temperature and the fuel temperature of FED were reduced by 24. 67%, 61.11%,
14.29%, 7.54% and 7. 54 % respectively as compared with FRD, indicating that FED was more effec-
tive than the other diesel in preventing temperature increase of the jet fire, size growth of the fireball
and reducinge the diesel’s evaporation rate.

Keywords: fire-resistant-explosion-suppression diesel; fuel tanks; cook-off; jet fire; rate of evapora-
tion; diesel vapor temperature
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