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Combustion Characteristics of Diesel Pool Fire with Different
Water Ratios in Ventilation Environment
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Abstract; Diesel pool fire experiments on different diesel water ratios were conducted under
various ventilation conditions. The flame temperature, the radiation heat flux and the mass loss
rate were measured, and the fire splash phenomenon was observed in order to analyze the
combustion characteristics and the diesel pool fire spread rules. Results show that the diesel pool
fire with 1:1 diesel water ratio is always in the boilover status and the splash continuously occurs
in the fire developed stage under natural ventilation conditions; both the temperature and the
radiant heat flux reach the maximum value in the continuous splash. With the decreasing of the
diesel water ratio, the flame temperature and the radiant heat flux are reduced and the frequency
and the intensity of splashing are reduced either. If the air velocity is increased to 1.0 m/s, the
combustion is intensified significantly by the ventilation speed and the duration time of the
developed stage of fire is increased. When the air velocity is further increased to 1.5 m/s, the
pool fire is hard to reach the developed stage or only last for a short time, which illustrates the
negative impact of ventilation velocity increasing.
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Fig. 1 Experimental platform
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Fig. 2 Pool fire temperature development

I =r
2.0 I | | | —>—3#
— | | | ——5#
g | | |
* 15t i i i
2 1
T o |
S Lop | |
= | | |
i i |
£ 05 !
|
‘ | :
0 20 40 60 80 100 120 140

tls

E3 AiESHREETHE
Pool fire radiant heat flux

H I 2 AT 0L JCR BRI B BEAF 22 T 20 s /2

A PIE B BE KON i v U R [R) T 21 100 T A
Fila R R R B I IA] O P S5 AR
(UL 3) . ok A B BERESE T 30 s 2247, KA
T iR G B 100 € _E T3] 600 C 2247 (WL
2) , JCUR BRI R EE 1 ek Bt AN U T v AR SR
SEHATNE] 700 W/m® (WL 3) , B By Be AT, B
T TE SR K2 50 s FRUG B, R ECE K
SRV BRI R B4 RE B B
SLAURTRIR LR 70 s, KGR B AE 550 T 5
720 CTZ AR ZN 3 3l , X o0& T AR — BBk 4k
T M 2RI P 4. AE 5 KR 77 s B R
MG, BRI A P S B F R AR K. 85 s IF
Ty R A ) PR IS I, M55 e 5 2 2 60 ~ 70 em. 95 s
FEUR KA i S, R4k 6 s Ao Tt R A

T RIS, KRR K T A5 90 7 1) g
BT IS A AR R A TR, A I



1024 AKX FFR(ARFFIR)

% 38 A

B B RS TN TR A RN Kk e B
TR B R R 125 em. KK B SR PG R
HRAEIE 2 060 W/m® (LB 3) . 3% 25 i ik 45
Ja , XA 20 FEAR T 60 em Y [i] 8P it .
120 s LUJF , KO i B2 RN R e 5 i B T I . 7
WA RIS 5 AR T 30 om B4 M5 I a] BR 7 A
PEA RS &, BRI SR K.

3 KA FR HE Xt AR R R P Y

Al

FE AR KSR HE AT A ] 9 K R R
(2:1,1:1,2:5) S ko se gy, Wk 1 T 1,2,
3. 4 AR it K XGRS &
AL T LA B T KRB L) ik
PP BERFLE I (8] 5 35 5 . A B Be R gk it
[ LA ], ¥10 30 s. Bl AR R L B /) | 48
Tt P B B 3] Sk 14 ) ] SiE 32 | B % I B 4 5
F14) B[] I 398 00, K T R ok 1) 1 i 8 YR P
800 TPEAKE 600 T 2247, 3 S K oy Bifi i /K fA AR
F AU/ | S T T ek 53 2 38 23 1 il 22 A A ( D [
5), WIS I AR T B SR be PR Tl i 42 il
Z TR

. —e—2:1
8001 P —a- 121
afe T 4 —e—2:5
- M‘-A" Y
:;"“ oty -
g 600 PP k7 N
% 1,9: d ": ‘.‘f; .*
4001 N4 coA R
:{ 4 YA ..s
) M PR Y
£ 3 5
2000 & -
F,
""ﬂf“.‘ ,0.
0 30 60 90 120 150 180

tls

E 4 AREHAMEFRLE St AN IER E
Fig. 4 Flame temperature under different diesel and
water ratio
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Fig. 5 Mass loss rate under different diesel and

water ratio
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Fig. 6 Radiant heat flux under different diesel and

water ratio
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Fig. 7 Flame temperature under different air velocity
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Fig. 8 Mass loss rate of diesel under different air
velocity
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Fig. 9 Radiant heat flux under different air velocity
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