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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 10 MW large scale calorimeter in order to 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 the heptane pool fire, we carried out the calibration in order to
evaluation for heat release rate. It is approve that this facility has the reliability and it is capable of
applying to the advance fire research in the future.
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Figure 1. Schematic of large scale calorimeter.
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Figure 2. Hood & duct system.

Figure 3. Measuring station.
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Figur 5. Gas sampling hole & Probe (detail).
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Table 1. Gas analyzer (detail)

Gas Measured 0, CO/CO,
Technology Prarmanetic Infrared
Intrinsic error (accuracy <0.02% 0.1 ppm (V)
Linearity <0.05% 0.1 ppm (V)
Repeatability <0.02% 0.1 ppm (V)
Response time <12 sec <20 sec
Sample flow rate 200 m//min | 2000 m//min
Zero drift/week <0.01% 0.2 ppm (V)
Span drift/week <0.02% 2% of reading
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Figure 6. Cross section of duct in measuring part.
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Figure 7. Comparison of flow rate in duct.
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Table 2. HRR of pool fire (for heptane)

Diameter (m) HRR (kW)
1.0 1,650
2.0 8,800
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Figure 8. Results of HRR for the heptane pool fire.
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A :Cross-sectional area of the duct (m?)
f(Re) : Reynolds number correction

E  :heatrelease per O, consumed (13.1 MJ/kg of O3)

Eco :Net heat release per unit mass of O, consumed
for combustion of CO to CO, (~17.6 MJ/kg
of Oz)

k.  :Velocity profile shape factor (Dimensionless)

m, :Mass flow rate in the duct (kg/sec)

M, :Molecular weight of incoming air (kg/kmol)

Mgy : Molecular weight of dry air (~29 kg/kmol)

My,0: Molecular weight of H,O (=18 kg/kmol)

My, :Molecular weight of O, (~32 kg/kmol)

RH :Relative humidity (%)

p.  : Air pressure (Pa)

Pg(T.): Saturation pressure of water vapor at T, (Pa)

T, :Air temperature (K)

T, :Gas temperature at the orifice plate (K)

: Measured mole fraction of O, in the incoming

air (Dimensionless)

Xé‘oo2 : Measured mole fraction of CO; in the incoming
air (Dimensionless)

Xéz, : Measured mole fraction of CO in the incoming
air (Dimensionless)

X0, :Measured mole fraction of O, in the exhaust
gases (Dimensionless)

X o, : Measurted mole fraction of CO; in the exhaust
gases (Dimensionless)

Xéo : Measured mole fraction of CO in the exhaust
gases (Dimensionless)

Xm0 Mole fraction of H,O in the incoming air
(Dimensionless)

o  :Complete combustion of pure carbon in dry air
results in o= 1. If the fuel is pure hydrogen,
o is equal to 1.21. A recommended average
value for a is 1.105, which is correct for
methane.

AP  : Pressure drop across the orifice plate (Pa)
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