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Abstract - Currently, all domestic CNG vehicles have manual cylinder valves installed. These are incon-
venient for drivers in case of a gas leak accident, because drivers have to stop the vehicle operation and man-
ually close the valve. It makes difficult condition for drivers to quickly and properly respond to such accidents.
In advanced European countries, they require Automatic cylinder valve installation, which has a structure
where the valve is automatically shut off when the driver turns off the ignition in case of a gas leak. If this elec-
tric valve system is introduced in Korea, the safety of CNG buses will be improved with better functionalities.
In this paper, in order to solve the structural problem of difficulty for a driver to identify the operational status
of individual Automatic cylinder valves, an approach was made regarding temperature increase with pressure
increase during CNG filling. it was estimated that the temperature increased approximately more than 30C
due to pressure difference during the filling. Therefore, it was concluded from the experimental data that the
valve of the container whose temperature did not increase did not operate, resulting in filling failure.

Key words : NGV, cylinders, Fast filling, Automatic cylinder valve
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Fig. 1. The valve type of CNG vehicle.
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Fig. 2. CNG bus fuel system diagram.
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Q2
w1l
hs
M2
u2

: Heat gain or loss to environment(kg - °K)
: orifice flow rate (kg/s)

: specific enthalpy (J/kg)

: CNG bus gas mass (kg)

: specific internal energy (J/kg)

@ Conservation of Mass
M,
dt
M2 : CNG bus cylinder gas mass (kg)
w1 : orifice flow rate (kg/s)

= w,

2

 Equation of State
PV,= ZM,RT, ®)
P :Pressure (MPa)
V2 : Volume (m’)
Z  : Compressibility factor
W W
P, To, W T P T M fubient
Orifice N
X e
(Dispenser)) T
(NG refueling Station (NG BUS Cylinder

Fig. 4. Modeling of a fast filling CNG Bus.
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Fig. 5. Temperature and Pressure data of initial
pressure 1MPa.

n :number of moles of gas present
R :the universal gas constant
T :Temperature(°K)
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Fig. 6. Temperature and Pressure data of initial
pressure 3MPa.
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Fig. 11. Thermal sensors on CNG cylinders.
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