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Abstract - Electrical apparatuses for use in the presence of explosive gas atmospheres have to be special de-
signed to prevent them from igniting the explosive gas. Flameproof design implies that electrical components
producing electrical sparks are contained in enclosures and withstand the maximum pressure of internal gas or
vapours. In addition, any gaps in the enclosure wall have to designed in such a way that they will not transmit
a gas explosion inside the enclosure to an explosive gas or vapours atmosphere outside it. In this study, we ex-
plained some of the most important physical mechanism of Maximum Experimental Safe Gap(MESG) that the
jet of combustion products ejected through the flame gap to the external surroundings do not have an energy
and temperature large enough to initiate an ignition of external gas or vapours. We measured the MESG and
maximum explosion pressure of propane and acetylene by the test method and procedure of IEC
60079-20-1:2010.When the minimum MESG is measured, the concentration of propane, acetylene in the air is
higher than the stoichiometric point and their explosion pressure is the highest value.
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Fig. 1. Status of explosion proof, 2009-2014.
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Table 1. Specifications of MESG test apparatus

® Parallelism Deviation of ® Positioning Speed
the Gap Faces : < 0.01 mm| : 0.003 mm/s

® Maximum Load ® Adjustable Step Minimum
on the Drive Shaft : 13.000 N| : 0.001 mm

® Displacement Speed
: 0.010 mm/s

® Repeatability(Unidirectional)
1 £0.002 mm

® Power Supply
: 230 VAC + 10% [ 50~60 Hz

Fig. 10. MESG test apparatus.
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Table 2. Specifications of pressure sensor

® Manufacturer

. KISTLER ® Model : 601A
® Measuring Range ® Sensitivity

: 0~250 bar : = -16 pC/bar
® Natural Frequency ® Linearity

: = 150 kHz : = +0.5 %FSO

® Acceleration Sensitivity
: < 0.001 bar/g

® Operating Temperature
1 -196 ~ 200 C

® Temperature Coefficient
1< 104 C

® Insulation Resistance
= 1013 @2

® Shock Resistance
: 10 000 g

® Capacitance : 5 pF

® Weight : 1.7 g

® Connector: M4 x 0.35

KIGAS Vol. 20, No. 1, February, 2016

Fig. 13. Pressure measurement sensor and diaphragm
device.
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Table 3. MESG explosion pressure by propane

concentration
PAE A MESG Zqke
(vol%) (mm) (kPa)
35 0.96 286.9
45 0.95 341.3
55 0.94 375.3
6.5 0.93 376.3
7.5 0.95 3459
85 0.97 316.1
9.5 0.99 2822
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Table 4. MESG explosion pressure by acetylene

concentration
TteEE MESG 4
(vol%) (mm) (kPa)
55 0.53 811.3
7.0 0.46 898.8
85 0.44 971.0
10.0 0.46 922.6
11.5 0.47 912.2
13.0 0.48 867.1
14.5 0.49 780.4
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Fig. 14. MESG explosion pressure by propane

concentration.
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Fig. 15. MESG explosion pressure by acetylene
concentration.
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