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A Study on the development of Explosion-proof type's the terminal
box of the ventilator with the control of wind volume and operating
time
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Associate Professor, School of Automobile Engineering, Ajou Motor College
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Abstract This thesis is about the study of inverter terminal boxes in a explosion proof type exhaust fan that can
control wind volume and operating time. In Korea, there is no ventilator to adjust the amount of wind and operating
time when working in poor conditions. The purpose of the project is to create a explosion terminal box that can
control the operating time and wind speed of a suitable explosion ventilator in hazardous environments. The two
explosion-proof switches allow the operation time to be driven 1 hour, 3 hours and continuous time, and the speed
of the induction motor rotation was set in 3 stages at 2000 rpm, 2600 rpm and 3000 rpm to control the volume.
The tested motor used a half-horsepower barrier three-phase induction motor and a full-bridge inverter to set the
desired flow rate and operating time.

Key Words : a explosion proof ventilator, a three-phase induction motor for explosion, Inverter, Inverter speed
control, explosion proof terminal
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Table 1] bt

Table 1. Maximum experimental safe gap according
to the group of chemicals

Maximum
Group Chemicals experimental
safe gap
Acetone, Ammonia, Amylacetate, Aniline,
HA Benzene, n-Butanol, Carbon MESG >
mono-oxide, Cyclohexane, Ethane, 0.9mm
Ethanol, Ethylacrylate, Propane, etc
Acrolein, Acrylonitrile, 1,3-Butadiene,
, 0.9mm
Ctyclopropane, Ciethyl ehter, Ethylene,
1B ) >MESG>
Ethylent oxide, Methylacetate,
0.5mm
Coke-oven gas
I1C Acethylene, Carbon Disulide, Hydrogen | 0.5mm=>MESG
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Table 2. Strength of the motor container

Explosive Motor Volume(x)
rating 20cm® < x < 100cm® 100cm® < x
1
5 8kgffem? < 10kgf/em? <
3 At least 1.5 times the pressure of the explosion
measured in the explosion test
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Table 3. Define anti—explosion symbols

2 33 2] 4% BE EoI:

Division Mark Indication
Explosion Proof Ex Symbol 3 PR, V. [ |
F: f Encl T = T ; i e m
d F)ame proo nclosure © w2 2 [Rs +RL;/S)]2+U)§(LS+L7»)2
p ressurized Apparatus
) e Increased Safety 6)
Type of protection ia or ib Intrinsic Safety
o] Qil Liquid Innersion
s Specil %9 E0A% By A EoaZ wAs] 93 &4
) | Mining Industries o A 73l 7b
Eauipment group T Surface industries S 4 T A
I Methane P R @
I1A Propane e [R2+ (L, + L. )?]/2
Gas group I8 Ethylene s
IC Acetylene, Hydrogen _ = .
T <450 C olmj At EL A= 2 8% 2t}
T2 <300 C
Temperature T3 <200 C 3 p V, [ I ®
classification T4 <13 C Tm o max o 4 o2 S g e
T5 <100 C s 4 RM+ (L +L)
T6 <8 T
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Fig. 4. Switching wave of three phase PWM inverter
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Fig. 5. PWM inverter load test
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Table 4. Table of wind volume and speed test
results for explosion proof fans

Speed Static [PP;]assure FIoE/;/n 3l;‘{ha]tes [Sm]
-52.1 3094 3,158

High 28 2,7% 3,066
51.8 2492 2,991

-50.8 2,681 2,678

Meddle 20 2,156 2,355
50.8 1,572 2,247

-48.6 2,493 2475

LOW 09 1,991 2,206
512 1,374 2,150
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