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Development of an Automatic Face Velocity Controller

for a Fume Hood System

Hogeol Kim*, Kyuwon Jeong"

Abstract

be used at such laboratories.

In chemical, medical or biology laboratories Fume Hoods are basic facilities which can protect researchers from dangerous
gas as blowing the contaminated air outside. After the air inside the laboratory room is sucked into the hume hood, then,
it is blew out by a fan rotated by an AC induction motor. In addition, a damper controls the inside opening of a duct,
which the air flows through. The face velocity, air velocity through the front door, have to be kept constant as the set
value even though the opening of the door is varied. However, conventional fume hood used to be operated by operator’s
manual switches. So that, in this paper an automatic control system is developed which controls the face velocity by adjusting
the rotating speed of the blow motor and the opening of the damper. Experiments show that this developed system can
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Fig. 1 Fume Hood Control System
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Fig. 2 Fume Hood Face Velocity Control System Diagram
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Fig. 3 Experimental fume hood system



- Yo

Table 1 Specifications of CTV100-AOD 150

Terms Values

0~5mnvs, 0~ 10 m/s, 0 ~ 15 mys,

Measuring ranges 0 ~ 20 mss, 0 ~ 30 mis,

Unit of measurement

m/s, fpm

Accuracy + 3% of reading + 0.3 m/s

Response time 1/e (63%) 2 sec.

Resolution 0.1 m/s

Type of Fluid air and neutral gases

Type of sensor PT100 class A as per DIN IEC751

Output active 0~10 V or 4~20 mA
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Fig. 4 Block Diagram of Fume Hood Main Controller (FHMC)

Fig. 5 Developed Fume Hood Main Controllerd Face Velocity
Control System Diagram
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Fig. 6 Block Diagram of the Damper Controller

Fig. 7 Developed Damper Controller
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Fig. 8 Exit air velocity of blowers with VVVF inverter frequency
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Fig. 12 Automatic control results with the gain K
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