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Additional Improvement and Evaluation of Exhaust
Ventilation Systemsat Small and Medium Sized Enterprise
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Objectives : The purposes of this sudy were to evduate
exhaugt vertilation sysems(EV Ss) and to suggest problems and
improvements

Methods : For 50 smdl and medium-sized enterprises, we
carried out eva uation of EVSs We evauated hoodswith smoke
tester and measurement of capture velodity. In addition, we used
sverd indicators for performance evauaion designed in this
Sudy.

Resuits: 1. Based on the smoke flow pettern and the criteria
of occupationd hedth and sifety act, 67.8% of hoodswererated
‘good’ level a smoke test wheress 26.3% were rated ‘ good
level & measurement of capture velocity.

2. 29.3% of hoods, of which ratio of messured actud air flow
a hood(Qah) to required ided exhaust ar flow a hood(Qih)
was 1 or more, wererated 'good leve.

3. The% of EVS, of which ratio of messured actud air flow
at stack(Qast) to total required ideal exhaust air flow at
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hood(Qith) was 1 or more, was 29.0%.

4. For the ratio of measured Qast to exigting ar flow a
fan(Qfan), only 5% of EVSswere 1 or more and 26.0% were
0.8 or more but lessthan 10.

5. For the ratio of messured Qast to tota meesured actud
exhaudt air flow a hood(Qeth), 74.0% were 0.8 or more but less
than 1.0.

6. The percentage of EV'S, of which ratio of totd measured
Qathto exising Qfan was 0.8 or more, was 19.0%.

7. The percentage of EV'S, of which ratio of tota measured
Qath to totad required ided exhaust Qith was 1 or more, was
26.0%.

8. For the comprehensive evaudtion indicators desgned in
thisstudy, 29.0% were 0.8 or more.

Condusions: Wefound thet few exhaust locd ventilationsa
smdl and medium-Szed enterprissswererated ‘good’ level and
that most exhaust loca ventilations had ‘poor’ design and
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ingdlation.

Therefore, rdlevant professiond manpower and enterprises
have to construct exhaust locd ventilation where it is needed,
and technical guidance and economic support are needed to
improve‘poor’ exhaudt locd ventilation after sdf-evauation.
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Figure 1. Smoke production type by change of
control velocity

Formula 1 : It shows the real condition of design and installation,
maintenance of local exhaust ventilation system with a nice shades of
meaning among calculation and measured air flow.

The six ratios, that is combined each air flow, are able to say complete
local exhaust ventilation system theoretically when it is close to 1.
While we were calculating comprehensive evaluation indicators to use
the six ratios, it happened the comprehensive evaluation indicators had
a big impact on account of over 1 ratio. If it comes to over 1, the 1 is
subject to the highest figure.

This study has been evaluated the local exhaust ventilation system is
good enough if the each ratio and comprehensive evaluation indicators
has been over 0.8 or more.
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Figure 2. Air flow velocity measuring positions (round type and square type hood)

Table 1. Vent-systems and hoods classified by firm size

No. of employess ’Eggg;;s No ;r\g:tzj/gm No. of hoodspercert (%)
Below 50 25 (500%) B(BOW) 210(354%)
50 ~ 99 16 (320%) 33(330%) 268 (45.1%)
100 ~ 299 7(14.0%) 2(2B0%) 86 (14.5%)
Above 300 2(40%) 11(11.0%) 0(51%)
Totd 50(100.0%) 100 (100.0%) 594 (100.0%)

Table 2. Vent-systems and hoods classified by business type

Manufacturing NoofFlats (%) g'\,'ggﬁ ) |NoofHods (%)

Meta-forming machinery and machinetools 1 20 1 10 1 02
Furniture 1 20 2 20 4 0.7
Rubber products 4 80 8 80 53 89
Other atide of paper and paperboard 1 20 2 20 9 15
Structurd metd products 1 20 2 20 18 30
Cadting of metds 1 20 1 10 2 03
Basc chemicds 2 40 6 6.0 78 131
Other non-metdlic minerd productsn.ec. 3 6.0 9 90 40 6.7
Other food productsn.ec. 1 20 2 20 2 03
Other productsn.ec. 1 20 1 10 6 10
Other fabricated metd productsn.ec. 3 6.0 4 40 100 1638
Other chemicd products 6 120 12 120 63 106
Products of wood, cork, straw and plaiting materids 1 20 1 10 9 15
Agriculturd and forestry mechinery 1 20 1 10 4 0.7
Other porcdlain and ceramic products 1 20 10 100 28 47
Electronic componentsand boards 3 6.0 9 90 49 82
Refined petroleum products 2 40 2 20 14 24
Pharmacauticals medicinl chemical and botanical products 2 40 2 20 20 34
Parts and accessoriesfor motor vehides 5 100 10 100 32 54
Computersand peripherd equipment 1 20 1 10 2 03
Pulp, paper and paperboard 1 20 1 10 4 07
Plagticsproducts 8 160 13 130 56 94
Totd 50 1000 100 1000 54 1000
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Table 3. Air flow inspection use of smoke tube classified by hood type

No. of Hoods Peroant Air flow ingpection use of smoketube
Hood Type 0
%) Good normal Bad
) 184 140 30 14
Endosing
(100.0%) (76.1%) (16.3%) (7.6%)
U 245 82 35 128
P (1000%) (385%) (143%) (522%)
) ) 106 45 13 48
Exterior Sde
(100.0%) (425%) (12.3%) (45.3%)
19 15 3 1
Down
(200.0%) (78.9%) (15.8%) (5.3%)
- 40 40
Recaving
(100.0%) (100.0%)
54 322 81 191
Totd
(100.0%) (54.2%) (136%) (32.2%)
Table 4. Comparison of inspection result by hood type
No. of Hoods Percart Smoketube/ Contrdl veocity
Hood Type 0
) Good/Good Good/Bad Bad/Bad Bad/Good
, 184 105 35 4 0
Endosing
(100.0%) (57.1%) (19.0%) (239%) (0%)
U 245 29 53 216 0
P (1000%) (11.8%) (216%) (665%) %)
) ) 106 12 3 A 0
Exterior Sde
(100.0%) (11.3%) (3L1%) (57.5%) (0%)
19 8 7 i 0
Down
(100.0%) (42.1%) (36.8%) (21.1%) (0%)
o 40 2 38 0 0
Recaving
(100.0%) (5.0%) (95.0%) (0%) (0%)
54 156 166 272 0
Totd

(100.0%) (26.3%) 27.9%) (458%) (%)
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Table 5. Qah/Qih ratio by hood type

o] 10674

A)9] FEE A
2 H) 7)) 7} 297}](29.00/0), 06~
08v] ko] 2571(25.0%), 0.4~06v] 70| 3571(35.0%), 04 1)1t
o] 117H(11.0%)°] A tH(Table 7).

o U 0T
(260%) 08~10u]7ke] 57)(5 0%)01045}(Tab|e6)

£ EE Fau7)%
TJr, 08~10 kS 7HA=

AA7 14

267}

£ Anxket 2

Hood Type
Reoeiving Exterior Endsing Totd
Up Sde Doan
lessthen 04 N 3 152 62 1 23 211
(%) (825%) (620%) (585%) (5.3%) (125%) (45.6%)
04~06 N 1 3 12 5 19 70
(%) (25%) (2135%) (11.3%) (26.3%) (10.3%) (11.8%)
Qah 06~08 N 1 n 4 2 23 41
Qh (%) (25%) (45%) (38%) (205%) (125%) (6.9%)
08~10 N 3 13 7 0 15 3
(%) (7.5%) (5.3%) (6.6%) (0.0%) (8.2%) (6.4%)
100 more N 2 36 21 1 14 174
(%) (5.0%) (14.7%0) (19.8%) (57.9%) (56.5%) (29.3%)
Totd N 40 245 106 19 184 54
(%) (200.0%) (100.0%) (100.0%) (200.0%) (200.0%) (200.0%)
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Table 6. Number of vent-systems according to each ventilation ratio

lessthan 0.4 04~ 06 06~ 08 08~ 10 100r more Toid
Ofan 27 15 5 2 a 100
Qth (27.0%) (150%) (50%) (120%) (4L0%) (1000%)
Ofn 4 13 1 6 29 100
Qith (410%) (130%) (110%) (60%) (290%) (1000%)
Ofn 10 2 29 2% 5 100
Qith (100%) (200%) (39.0%) (260%) (50%) (1000%)
Ofan 4 5 17 74 . 100
Qth (40%) (50%) (17.0%) (740%) (1000%)
Ofan 21 31 29 15 4 100
Qith (2L0%) (3L0%) (29.0%) (150%) (40%) (1000%)
O 47 1 10 5 2% 100
Qith (47.0%) (12.0%) (10.0%) (5.0%) (26.0%) (100.0%)

Table 7. Result of Comprehensive Evaluation

Comprenendve Evauation indicators

No. of Vent-Systems Percent (%)

0.80r more 29 20.0%
0.6 or morebut lessthan 0.8 25 250%
0.4 or morebut lessthan 0.6 35 3B0%
lessthan 04 n 11.0%
Totd 100 100.0%
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