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Performance of Local Exhaust Ventilation Systems of Degreasing and
Plating Workplaces
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Department of Occupational Safety and Health, College of Health Sciences, Inje University

O
“

In order to evaluate and improve the performance of local exhaust ventilation systems for two TCE
degreasing (A, B) and two electroplating (C, E) and one acid dipping & plating (D) operations locat-
ed in Kimhae, the performance test was conducted with trace gases and a thermal anemometer
(Kanomax 24-6111, Japan). For the inadequately designed systems, the improvement and redesigns
in compliance with recommendation by ACGIH was suggested. The results of performance test for

each system are as follows;

1. System of Workplace A was generally well-designed. Actual exhaust air flow rate was in excess

of 68% above the recommended standard exhaust air flow rate.
2. System of Workplace B was very well-designed and completely enclosed.

3. All systems of Workplace C including hoods were poorly-designed and actual exhaut air flow
rates were insufficient for open tanks. All systems should be upgraded according to ACGIH recom-

mendations.

4. Supply and exhaust air flow rate of push-pull exhaust systems in Workplace D should be greatly

increased. The width of flange of dipping tank hood should be increased with the value suggested.

5. System of Workplace E was well-designed. Actual exhaust air flow rate was in excess of 54%

above the required.

Key Words : Local exhaust ventilation systems, Performance test, Exhaust air flow rate,
Supply air flow rate
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Table 1. General information of work places surveyed
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Plant Type of Process No. of No. of No. of Type of
No. Employees Workers Tanks Ventilation System
A TCE degreasing 35 3 1 lateral slot
B TCE degreasing 200 4 1 enclosure-not open side
C Electroplating 250 4 3 enclosure-one open side
D Acid dipping and plating 32 5 6 push-pull
E Electroplating 23 2 1 lateral slot
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Table 2. Characteristics of the existing local exhaust ventilation systems at TCE degreasing

Degreasing Tank Required Actual
Plant  Type of Sizem)  Condenser ~ Min. Con. Min.Rate Flow Rate Slot Velocity Flow Rate  Control Velocity  Slot Velocity
No. Ventilation LxWxH Temp.(°C) Velocity(mvsec) m¥Ymin/m* m¥/min m/sec m¥/min my/sec m/sec
A lateralslot 2.7x05x15 20 0.51 38.1 514 102 86.4 0.4~05 15.0
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Table 3. Characteristics of the existing local exhaust ventilation systems at plating tanks

Degreasing Tank Required* Actual
Plant Tank Ventilation T Size(m) Min.Con.  Min.Rate  FlowRate Slot Velocity  Flow Rate Control Velocity Slot Velocity
No. No. Type ype LxWxH Velocity(msec) m¥min/m’ m¥min m/sec m¥min m/sec n/sec
C 1 enclosing  nickel 28x06 051 38.1 64.0 - 305 0.25~ ~
oneopen  plating x1.0 03
2 enclosing chromium 2.0x0.95 0.76 68.6 130.3 - 68.7 0.20~ -~
-oneopen  plating x095 0.4
3 enclosing  NaOH 1.0x0.6 0.51 381 229 - 189 0.20~ -
-oneopen  cleaning x0.95 04
D 1 push-pull hydrochloric 7.0x1.5 0.51 - - 10.2 486 central 1.0~
acid dipping x5 0.25 12
2 push-pull zinc chloride 7.0x 15 0.5! - - 10.2 475 central 6.0~
dipping x1.5 0.00 6.5
3 push-pull zincchloride 7.0x1.5 0.51 - - 102 468 central 13.0~
dipping x1.5 0.00 150
4 push-pull  water 70x1.5 general - - 10.2 479 central 70
cleaning x1.5 ventilation 0.00
5 push-pull zinc 70x15 051 - - - 450 central -
plating x15 0.00
E l lateral zinc 12x05 0.38 3353 2.1 102 310 0.3~ 16.0~
slot plating x15 40 17.0

* Required values are calculated for one-side lateral slot exhaust ventilation system.
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Fig. 1. Upward plenum local exhaust hood for nickel electroplating open surface tank at Plant C.
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Fig. 2. Push-pull local exhaust hood for chromium eletroplating open surface tank at Plant C.
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