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A study on the vehicle fire property using the large scale calorimeter

Yong-Ho Yoo, Heung-Youl Kim, Hyun-Jun Shin

Abstract The reduced scale fire test provides basic data but it is not enough to analysis real fire problem directly
because there is no exact analogy theory between a real fire and the reduced scale model. Therefore, we have developed
the large scale calorimeter in order to the real scale fire test. This advanced large scale calorimeter used for physical
properties such as a heat release rate, based upon consumption of O, method. Using this large scale calorimeter, we
carried out the real scale vehicle fire test in order to evaluation for heat release rate. We obtained the calculated result
for HRR 2.3~3.4 MW and this result is very similar to the PIARC candidate HRR. It is approve that this facility
has the reliability and it is capable of applying to the advance fire research in the future.

Keywords: Real scale fire test, Large scale calorimeter, Fire, Tunnel, Heat release rate
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HEZZENEIE 0|8 A 3 Sdof et A
¥ 1. AFe] dWEE oA (Haack & Stuva, 1999)
Heat Release Rates [MW]
Recommendations by institutions Fire tests Expert report
Fire category PIARC RABT CETU (F) | NFPA 502 | EUREKA Memorial Oresund-
Brussels D) proposals (USA) research adopted tunnel
1987 1994 1996/1997 1998 real fires fire sizes 1994

passenger car 5 - 2.5 5 1.5-2 - 2.5
passenger car (large) - - 5 - - - -
passenger car (plastic) - - - - 5-6 - -
1 van - - 15 - - - -
1 public bus - - - - 29 - 34 - -
1 bus or 1 lorry
(freight or lorry not 20 20 - 30 20 20 - 20 15
hazardous )
heavy goods vehicle - - 30 - 100 - 130 - -

. 120
petrol/gasoline tanker 100 50 - 100 200 100 . . (LPG:
with a leak

up to 150)

21 kgo] 29 o 13.1 MIkg?] GaFs DAs=

slo] 2} ()3 2] )0l efsle] Ak 5= SItk(Babrauskas
& Grayson, 1992).

1-® Xﬁo
q= P (Ep() E) 2 X(‘i
; M
m, 0, Y $°
T70(a—1) 3 o) Xo, M

Mg,: Molecular weight of O, (= 32 kg-kmol™)
M,: Molecular weight of incoming air (kg-kmol™)
F: heat release per O, consumed (13.1 MJ-kg" of O,)
E o Net heat release per unit mass of O, consumed
for combustion of CO to CO, (=~ 17.6 MJ-kg"
of O,)
m6 Mass flow rate in the duct (kg-sec”)
X(i”(l - Xglaz - Xélo) *X{)t (1 *Xé‘é)

¢ = A A A o &)
(1 7X()z - XC()2 *XCO)XOZ

X5 - Measured mole fraction of O, in the incoming air
: Measured mole fraction of C'O, in the incoming air

X¢o: Measured mole fraction of CO in the incoming air
X{}z : Measured mole fraction of O, in the exhaust

gases
Xé‘oz: Measured mole fraction of CO, in the exhaust

gases
XZo: Measured mole fraction of CO in the exhaust
gases

S84 TAE GUEE; Ak E RslER opilsiet
2o 2R g Ak S (consumption of O,, CO and
COyol 7P 718491 Eefgolar 1 ¢ #44ow 4
freolu 54 7ks s AEA o R ARSI R85
2], 2007).
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¥ 3. 329 9 A= A9 (HRR, CO, CO,)

A (A% T AR (AR -Rsh
HRR convection max. 2,366 kW 3,431 kW
HRR_convection_ave. 1,070 kW 1,459 kW
HRR_total max. 3,380 kW 4,901 kW
CO_max 127 ppm 105 ppm
CO,_max 0.31%

o, HRR total = 0.7-HRR_convection (Karlsson & Quintiere, 2000)
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