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Sathaporn Lawan 2008: Fire Dynamic Simulation for Fire Analysis of Liquefied Petroleum Gas
and Compressed Natural Gas Tanks in Taxicab. Master of Engineering (Safety Engineering), Major
Field: Safety Engineering, Interdisciplinary Graduate Program. Thesis Advisor:

Associate Professor Kaitkai Aryuwat, M.Eng. 133 pages.

This research aimed to analyze the fire of liquefied petroleum gas and compressed natural gas in the
event of burning in a taxi. Three package programs were utilized, which comprised of Fire Dynamics

Simulator, Smokeview and PyroSim. The simulation and studies were in a taxi with 1600 cc power.

The study examined the results of the combustion of Liquefied Petroleum Gas and Compressed
Natural Gas used in a taxi which had a plastic partition between the baggage compartment and the passenger
compartment that had a thickness of 0.0005 meter. After combustion occurred, the burning rate from the
combustion of LPG and CNG was about 0.6 kg/s and have heat release rate 7,808 kW and 8,733 kW on 0.1 s
in the baggage compartment respectively, and the temperature was 1,253 °C and 803 oC, in passenger
compartment was 467 °C and 456 °C respectively. Because there was high temperature in passenger
compartment, combustion of LPG and CNG was examined again, but with a change of material in the
partition from plastic to steel with a thickness of 0.0005 meter. The burning rate from the combustion of LPG
and CNG was found to be 0.6 kg/s and to have a heat release rate 7,793 kW and 8,717 kW on 0.1 s.
respectively, and that the temperature in the baggage compartment during LPG combustion was about 1,238
°C and with CNG, a temperature of 8§28 °C and in the passenger compartment there was a temperature of 54
°C and 426 °C respectively. The change in material resulted in less temperature from the combustion of LPG
than before changing the material, but for the combustion of CNG, there was still a high temperature, so if
there is combustion of CNG, there will be more impact to the passenger and property in the passenger

compartment with more speed compared to the combustion of LPG.

Student’s signature Thesis Advisor’s signature
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air-gur iz the source of shock waves - compressed
airis more envirohmentally frigndly than explosives

hwdrophones - there are up to 3000
hydrophones an a 3000m cable
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m31ah 16 AnauiiavesiatlTns@oumad (Liquefied Petroleum Gas: LPG)

Physical Property Propane 70% Mixing Butane 30%
Specific Gravity of Vapor 1.671 kg/m3
Boiling Point Temperature -42.1 °’c
Freezing Point Temperature -187.8 °’c

Latent Heat of Vaporization 785 KJ/Kg
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M35199 16 (519)

Physical Property Propane 70% Mixing Butane 30%
Molecular Weight 44.09 g/mol
Specific Heat 2.512 KJ/Kg-K
Explosion Flammability in Air by % Volume 2.1-10.4 % Vol
Auto Ignition Temperature at 1 atm. 490-550 °C
*Density of Air (Reference) 1 kg/m3
*Density of Water (Reference) 1 kg/m3

A3: West Virginia University (Alternative Fuel Vehicle) (2006)

M5190 17 AuauliAveIns555umA (Natural Gas for Vehicle: NGV)

Physical Property Methane
Specific Gravity of Vapor 0.55 kg/m3
Boiling Point Temperature -161.5 °C
Freezing Point Temperature -182.5 °C
Latent Heat of Vaporization 510 KJ/Kg
Molecular Weight 16.043 g/mol
Specific Heat 5.915 KJ/Kg-K
Explosion Flammability in Air by % Volume 5.3-15 % Vol
Auto Ignition Temperature at 1 atm. 538-732 °C
*Density of Air (Reference) 1 kg/m3
*Density of Water (Reference) 1 kg/m3

A3: West Virginia University (Alternative Fuel Vehicle) (2006)
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4 aa o 6V ad o .
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Physical Property CNG
Boiling Point -161.6 °C
Burning Rate 0.5 kg/ (m’.s)

Heat of Vaporization

510 KJ/kg

Heat of Combustion

52015 KJ/kg

Thermal Conductivity

0.0328 W/(m.k)

Molecular weight

16.043 g/mol

Density

422.62 Kg/m’

Specific Heat (Cp/Cv)

1.3054541 KJ/(Kg.k)

flan: Ta5un 5 PyroSim (2551)

H ara J =) ) ! o .
m31ah 19 Foyamedwidndvesmadl Tasdeumnarn s luadanuusiaeslu Pyrosim

Physical Property LPG
Boiling Point -42°C
Burning Rate 0.49 Kg/ (mz.s)

Heat of Vaporization 785 KJ/Kg
Heat of Combustion 47,254 KI/Kg

Thermal Conductivity

0.0151 W/(m.k)

Molecular weight

44.096 g/mol

Specific Heat

1.134441 KJ/(Kg.k)

Density

582 Kg/m3

flan: Ta51n5u PyroSim (2551)
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