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The research about improvement of work environment by

ventilation method in closeness factory during summer

Yeong-Sig Kim

Department of Refrigeration and Air-Conditioning Engineering

Graduate School-of Industry, Pukyong National University

ABSTRACT

Recently, interesting about indoor air pollution and air quality is rising
gradually worldwide. Be different from house and office space, factory for
production product various material by method to do.process. But, factors occur
in various poisonous fatally. High temperature environment makes worker'’s
working environment as is more inferior during summer. Working environment
influences in worker’s health, quality of product, productivity. Thermal insulation
and air—sealing of building are emphasized in save-energy. Air ventilation of
indoor environment is growing worse gradually. Efficient ventilation plan to keep

healthy and comfortable working environment is important.
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The research investigates the importance of ventilation about theoretical result
of industrial ventilation in general ventilation field mainly, and Examine about
problem that is found in ventilation planing of factory. This research complete
ventilation plan laying stress on etching process of PCB factory during summer.
During the summer in practical factory thermal comfort environment change
state of summer working environment of ventilation operation state through
change of ventilation way measure.

It is purpose to present efficient ventilation method in factory make up of

closeness factory.
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Table 1.1 Ratio of industrial disease(from Ministry of Labor)

(&9 = A)
e | a4 | aA | ua %‘;j%% %gizﬂ :;11 e}
20024 1,351 915 219 8 48 32 129
2003 1,905 | 1,320 | 314 19 33 58 161
2004 2,492 | 1,943 | 266 20 21 40 202
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Fig. 3.4 Roof coating

Fig. 3.5 Water sprinkling chapter
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Table 3.1 Average wind velocity at the principal cities of Korea(2001~2005)

(&9 m/s)
T+& | JAN | FEB |[MAR| APR |[MAY| JUN | JUL |AUG| SEP | OCT |NOV | DEC | AVE
A | 23124 1(1261(26|221201]1201(19| 1718|211 23] 22
aH 30 132|136 |33 |26 |22 |23 ]20 (15|19 | 24| 28| 26
T4 17 (18 | 22 |23 2220|2121 |20 ]| 17|17 |18 | 20
&2 29 | 27 | 27129252120 20|21 |23 |26 |27/ 25
de | 3834|133 133[125(22|20|21|231]129]32)|35]29
a4 12 (12 16|16 | 13 | 11|11 ]09] 10|08 09|10 |11
=] 20119 (22126 |23 21|21 19 |20 |17 |16 |16 | 20
iRy 19120 (23120 | 7113|1314 |14 |14 |16 | 1.7 | 1.7
AA | 27 128 | 31432 |28 | 25128252322 |23 |25 26
=T 1.7 (17 20 | 21 18 |16 | 14 | 14 |14 | 12|14 |14 | 16
T 19120 (22 21|19 |17 | .18 | 17|16 | 14 | 16 | 1.7 | 1.8
HE 151416 |17 14 | 11 |11 | 10| 1.0 | 1.0 | 1.1 | 13 | 13
¥ 120120 (22 23|21 (21|25 (22|21 |18 |16 |19 21
S 45 | 45| 46 |39 | 32 | 27 | 31 | 26 | 28 | 38 | 41 | 45 | 3.7
Sl 12 | 12 (15|14 |11 ]09]09 (070709101211
AqAF 19 |19 (23] 23120 18|20 (19|18 17|17 |17 |19
=2k [ 11|11 |14 [ 14|12 |10 |10 | 10|09 | 0808|0911
A5 08 (10 |13 |14 (.12 |11 ] 10 |09 |09 |08 |08 07|10
A |1 24 1232412219 |18 [ 18|18 | 21|20 |19 | 23| 21
5k 371353737 | 32131 3233|3631 28] 33| 34
wpAb 121 120 (2112020120 (20(19]19 |18 |18 |21 ] 20
A A 19116 19|19 |16 |16 | 1.7 | 15|14 | 13|13 |17 |16
W+ | 27|25 126 |26 [24 (2323|122 |221]119]20] 23|23
B 31 | 28 | 28 | 28 | 27 | 25 | 24 | 25 | 25 | 25 | 27 | 3.0 | 2.7
e 19|17 (18 |17 |14 |14 |13 |12 |12 |12 |14 | 17| 15
A| 7 42 | 34 | 36 | 31 | 26 | 27 |27 |27 |29 | 31| 32| 42| 32
AAE] 3213033132129 (129 (31 |32]38|33[29]30] 32
AAE 13636373327 (125(127|129 31311293131
AVE | 24 | 23 |25 2521 |19]20 |19 19|19 |20 |22 |21
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Fig. 4.3 Construction of ventilation system
Table 4.1 Organization of ventilation system
T Exhaust 1 Exhaust 2 Supply Remarks
E 2=u} 2] ) A & L3 MR
Fan Type Ny ’ R g B Kijit
Roof “fan Roof fan Cool Roof fan
Air volume 321 485 240
. JEM 1358
(m’/min) (50Pa : 292) (50Pa : 435) (50Pa : 215)
Sound level
79 75 78 JEM 1358
(dB-A)
Motor 30 x
o 1.5KW x 6P 2.2KW x 8P 1.5KW x 6P
specification 220V /60Hz
Fan Dia
75 914 75 Blade 7]&
(cm)
Net weight
90 280 200
(kg)
Option 2 o1 Sh
(3£ 323 R utter
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3) AY E71FQ) 1,966 / 2 = 983(m'/min)
4) A& w71 ZF(Qe) 1 292 x 2 + 435 = 1,019(m'/min)
2718 4(N) 1,019 x 60 / 1,966 = 31.13]/h
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2 HES EET AR Grilld AYE4S 50 Pa A ot

T2
Qo : 215 m'/min

Q 215
604 — 60 0731 — 49(m/s)

i
Y
ol
dpx
>
I

JFA AR 9 A L:M=1.17(m)
tan 20

X=H+L =25+ 117 = 3.67(m)

dheh 9 15m AAel oA ¥ FH(VoL e

Vc:—K. ?.E

o] 7] A, K : Fane| A &4 A4 (Maker A|A A= @ 3.35)

Ve = 3:35% ;L.g?X 0895 _ 3¢9 (m/s)

Qo = 215/ 2 = 1075 m'/min

- 107.5 N
Vo = 60X 0730 = 2.45 (m/s)
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2) 3% F7IA dAd 5712%
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oA A7I(AFH)7E 5713 AE et Allg EEE WBEH) EE37]9

rfo

= TE g Aoz Axdd & i,
T = DBo - (DBo - WBo) x 7
7] A, DBo : 9] 7]} AF+ZE(TC)
WBo 9] 718 &2 %(TC)

n ¢ Y7t Element8] Z7]3k& (Maker® A5 oA 0.9)

A72=9 dusEs o8t Fe7|d=dA FeAY, et

WBo = {— 0.00003 x RH?+ (0.0078 X RH) + 0.5105}x DBo

— {-0.00025 x RH?— (0.0187 x RH) + 4.288}""
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Fig. 4.6 Calculation method of cooling element
4.2 A7\ A 28 A=
421 23¥ WH
gL Table 4.2¢] el vpe} o] Y ZkA &2 FE3to] ARz e] gy =
Fefoll A Aule R E WA EA AAlekh 3 2 A AP AT
AFES YA AYFolHE, AT FR JFE v A g WAE FH)
Z1 &Y 51 9 o,
Table 4.2 Step of experiment
3712 Hlj 7] 371 H) 31
CASE 1 7} & 7} &
CASE 2 A A s
CASE 3 Ih 2 %)
CASE 4 A A A A 24 57
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Fig. 4.11 Snapshot of Measurement
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