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Wheel diam, Wheel width, Good Poor
inches inches enclosure enclosure
PEREY 1 220 220
5610 5/1 220 300
10E14 2 300 500
1416 2 390 610
16 520 3 500 740

20524 4 610 880
24530 5 880 1200
30536 6 1200 1570

Y g)o,le ‘_;Lbog.b)o&;wﬁs‘im‘s% dga by olmo oo ¥ Jgus

Gladiia () Khw pkd | K gl | s Olse
asp @) | (cfm)s
1o ladas 16 3 740
PABEMETY 16 3 740
W >lrb adgl ledbl:f Jouo
A-1 A-2 A-B C-D
Q (CFM) 740 740 - -
(fpm ) V¢ 4500 4500 - -
Fn 65/0 65/0 - -
f, - - - -
L (ft) 92/4 28/3 12/13 22
Elbow angle 0 1-90 1-45 - 1-90
D /R 2 2 2 2
Branch angle - 1-30 - -
0
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Velocity Pressure Method Calculation Sheet

1 Duct Segment Identification A-1 A2 B-A
2 (cfm)  Target Volume Flow rate 740 740 95/1482
3 (fpm)Min. Transport Velocity 4500 4500 4500
4 (inches)Maximum Duct Diameter 48/5 48/5 777
5 (inches)Selected duct diameter 5 5 7

6 Duct Area (ft?) 1362/0 1362/0 267/0
7 (fpm)Actual Duct Velocity 18/5433 | 18/5433 | 12/5554
8 (“wg) Duct Velocity Pressure 769/1 769/1 849/1
9 q (ft®)Maximum Slot Area - B

10 0 (ft*)Slot area selected - B

11 O S (fpm)Slot Velocity - B

12 b L (“wg) Slot Velocity Pressure - B

B-C

95/1482

4500

7717

267/0

12/5554

849/1
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33

e 1S Gl g (g0 41905 e >3k

0 Slot Loss Coefficient
(Acceleration Factor (Oorl
(14 + 13) vp Slot loos per
(15*12)  Slot static pressure

(fig. 5-13)Duct Entry Loss Coefficient
(Acceleration Factor (Oorl
(18 +17) Duct Entry Loss per VP
(19 *8) (“wg)

Duct Entry Loss

(“wg) Other Losses

(16+20+21) (“wg) Hood Static Pressure
(ft) Straight Duct Length

(h¢)Friction Factor
(24 * 23) Friction Loss per VP

No. of 90 degree Elbows

Elbow loss coefficient

(27 * 26) Elbow Loss per VP

No. of branch entries

((Oor1

Entry loss coefficient

Branch(30*29)Entry Loss per VP

(“wg) coefticients Special Fittings Loss

(32+31+28+25) Duct Loss per VP

65/0

65/1

92/2

92/2

92/4

043/0

21/0

19/0

19/0

4/0

65/0

65/1

92/2

92/2

28/3

043/0

141/0

5/0

19/0

095/0

0.18

0.18

416/0

12/13

028/0

673/3

19/0

19/0

863/3

22

028/0

616/0

19/0

19/0

806/0
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34 (8%33) (“wg) Duct Loss | 707/0 | 736/0 | 14277
35 (34 +22) (“wg)  Duct Segment SP Loss |  627/3 656/3 142/7
36 (“wg) Other losses _ B -611/0
37 (“wg)  Cumulative Static Pressure - B -798/10
38 (“wg) Governing Static Pressure | 656/3 B B
39 (“wg) Corrected Volumetric Flow rate | 95/742 B
40 (“wg)  Corrected Velocity | 8/5454 B
41 (“wg)  Corrected Velocity Pressure | 783/1 B
42 (“wg) Resultant Velocity Pressure B B 46/2
Smoke-stack

® <i
L

S
olF 18

SS90 W9 i (>1rb 5 Sled 5k Y S

s wled jlore dgaz 31 i eoliows S alg 4o G oS A g Sy
slre 9>l S 5T Gl o a5 s s 0y axly yo b ean VT 5l (5)lsp diged b b
axly 4o sanVl clale 009 S e NI (\Y)og slacsl LB Legs 5 clale cooliaws S 4 &I

49/1

49/1


http://rsj.iums.ac.ir/article-1-129-fa.html

[ Downloaded from rg.iums.ac.ir on 2024-08-15 ]

e Olyd Gl S (MSg0 94T s (215D M

10 lgm oo ¥T cdale e s Boa b ol asdllas
gs”é?" e L5>‘)‘,¢ 9 o»)la..o.w S »‘9
Ol el bl wlyd cdale pals jalais 4 cuslio
97y e 4 T Bl jo s )S et Ghagsy
9 S5 slo ou VT cle S5 rdge dgeS pmns
Ol 0 a5 (Jl> 3 090 (Jrds ulad 090 5 1205 04,5
Dg e a5l s (6,5 coliaws Coud (6,5 ile
les & qenlie (2290 585 s b L (30
S5 solows 0 lga sla can¥T clale ] uS g o
SLad ;D 905 s (B (5 Apend b oSy 4l y 008
So oI IS agzlse 51 e 5l 95w
55 oo e Ssl 35 58 05 S 51 A
Ololguion
3)lge (Rbg0 41905 i 0 )Shos (OB Sl S 50
100,85 oo slpiag 3

coas o lg sle can¥T saze b3 .
e Y

5 b ceslite ol il s 25,15
GRalS edle b aged planm (29,5 50 oYl
.E.:.?oe L o.\.:.iYT 99,9 )‘ )lf .E.».?oo ‘5\9!:: e oA;..{YT
D9 (635 9l 5 S

S92 9, Sles (b3l 35290 slao lailiv] Gl @

04 G UL°) oo d..aL:J.: L)"’L"““ »

@‘o)ﬁs s.'...
THES O PC IO BRVH KPP (YA LRV

5 welio 215 5 (x50 50 piacs 3575 ()
2 Oen 5 gliul) garien ail o o] S5
59551 o 4505 2D (bl Glye b oy aslllan
bime lga ,0F@203 JLe g o5 jlail s sl p
cdale ooy lid oYed Cais 0 WS axas uxlg
355 5 O3 Ligels by o Fe203 IS JLego S
Ceizman ol 3,10l y5en il VAIAY ds 505 s
it 5 1, F203 laczl LB JLigs 5 clale 5e
ploul ladlas ;o (V)dioges 5,155 o sl polio
ol (oo, b 235 plonil (29858 g (Sl Lawgs 0u
ssbie 4 g luzme ;o b oan ¥l el bl 5 65
AT bz laanT)b 10 43585 planns (2,5 (g0
OF AasS o o |, o oL5 ol Kaegs
s a5 el ] 51 S>3 Ken g Lous eolalas
Sz oslitul 9)50 (JBl> 4Y gl Glyie 4 4150
35 )l oo aland oliyle] (LSS 5l clls
S Woged (515 OlSes 5 5y g lagh
Al s (e Dlsie 4 (rdse s e
2oy b S sl dl Glo Cans Bdo sl
by a5 s o (V)cwl 120 5l o B
3hoolatnl «ys )8 (astin wb plxl ) Sen 5 (G
sl (ool Al 51 s LB ol 4 42505 s
0l g3l At Jos U1 sLad o (Al anl
5 Croteau  zagh ,0 (Ol o G55l
Slr 290 s pee IS S 69, e
9 052 Oy Sldes G 5o (ouled lego 5 S
50 o (] A Al ool lid 5 S sla e dled
Ousk 5 o8 BB Less S wlul b4 Wy
Jeol Cudlge gl g ams als 1) Gldas o udiws
slr ol oy (2l a5l quaiee S5 g, 0
o § 005 (50l i 43505 (e ASL] e

(YV)us = L5 Gue b gillas 29 Agd


http://rsj.iums.ac.ir/article-1-129-fa.html

[ Downloaded from rg.iums.ac.ir on 2024-08-15 ]

e O3 gl e (2O gt i b Yy

1) Cooper CD, Alley FC. Air pollution
control: A design approach. New York:
Waveland Press; 2002.

2) Maghirang RG, Riskowski GL,
Christianson ~ LL. Ventilation and
environmental quality in laboratory
animal facilitiecs. = TRANSACTIONS-
AMERICAN SOCIETY OF HEATING
REFRIGERATING AND AIR
CONDITIONING ENGINEERS.
1996;102:186-94

3) Jamshidi Rastani M, Ghorbani Shahna
F, Bahrami A. Evaluation of Local
Exhaust Ventilation Efficiency to control
emissions of Fe203 Dust in Ambient Air
of the Oxide Screen Unit in steel industry
Journal of Knowledge & Health.
2015;9(4):68-75

4) Wang LK, Pereira NC, Hung Y-T, Li
KH. Air pollution control engineering:
Springer; 2004.

5) Kumar A, Duvvuru A, Patel L
Development and evaluation of a software
for design of industrial ventilation
systems. Environmental progress.
2001;20(1):A6-A10

6) Jafari MJ, Karimi A, Azari MR. The
role of exhaust ventilation systems in
reducing occupational exposure to organic
solvents in a paint manufacturing factory.
Indian journal of occupational and
environmental medicine. 2008;12(2):82.
7) Burgess WA, Ellenbecker MJ,
Treitman RD. Ventilation for control of
the work environment: John Wiley &
Sons; 2004.

8) Jafari M, Abbas Gohari F, Omidi L,
Izadi S, Khoshghovah M. Development
and validation of software for designing

&bw
industrial ventilation systems. Journal of
Safety Promotion and Injury Prevention.
2015;2(3):103-10.

9) Fraguela Formoso JA. American
Conference of Governmental Industrial
Hygienists Committee on Industrial
Ventilation (2013) Industrial Ventilation:
A Manual of Recommended Practice for
Design. 2013.

10) Jafari M. Industrial ventilation.
Tehran: fadak; 2008.

11) Hosseini M, Safari-Variani A,
Mehdipoor H, Hosseini M. Design,
construction, and evaluation of portable
local exhaust ventilation system to control
electrosurgery smokes Journal of Qazvin
University  of  Medical  Science.
2012;16(1):72-9

12) ACGIH. Threshold limit values for
chemical substances and physical agents
& biological exposure indices. 2010.
13) Ski M. Dust emission and efficiency
of local exhaust ventilation during cast
iron grinding. International Journal of
Occupational Safety And Ergonomics
(JOSE) 2002;8(1):95-105.

14) Kikuchi E, Kikuchi Y, Hirao M.
Monitoring and analysis of solvent
emissions from metal cleaning processes
for practical process improvement. The
Annals of Occupational Hygiene.
2011;56(7):829-42.

15) Lous J, Berardini D. Report of the
Howard Hughes Meical Institutés work
shop on the performance of laboratory
chemical hood. AIHA Journal.
2003;64:228 — 37.

V7) Khezri M, Mansouri N, Etabi F,
Sedghi nia A. Acid mist control in


http://rsj.iums.ac.ir/article-1-129-fa.html

[ Downloaded from rg.iums.ac.ir on 2024-08-15 ]

e D153 AL Lt (RS0 4 94 i (&1 i

aluminum anodizing industry and design
of ventilation systems. Journal of Science
and Environmental Technology.
2010;11(4):109-15.

\Y) Croteau G, Guffey S, Flanagan M,
Seixas N. The effect of local exhaust

ventilation controls on dust exposures
during concrete cutting and grinding
activities. AIHA Journal. 2002;63(4):458-
67.


http://rsj.iums.ac.ir/article-1-129-fa.html

[ Downloaded from rg.iums.ac.ir on 2024-08-15 ]

e O3 gl e (2O gt i b vE

Local ventilation system designed to respirable particles reduce in Abrasive vitrified
unit

Mohsen Soury Laky: MSc, Department of Occupational Health Engineering, Faculty of Health, Isfahan University of
Medical Sciences, Isfahan, Iran. Mohsensouri70@gmail.com

Samira Barakat: MSc, Department of Occupational Health Engineering, Faculty of Health, Isfahan University of Medical
Sciences, Isfahan, Iran. miss.barakat@yahoo.com

Kosar Tohidizadeh: BSc, Department of Occupational Health Engineering, Faculty of Health, Mashhad University of
Medical Sciences, Khorasan razavi, Iran. Kosar.tohidizadeh96@gmail.com

Peyman Yari: MSc, Department of Occupational Health Engineering, Faculty of Health, Iran University of Medical
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Abstract

Introduction: the importance of clean air is well known in industrial environments.
Industries used in numerous chemicals that many of them are toxic. Proper industrial
ventilation can create a sense of calm and comfort for the staff, as a result of which the staff
performs well and will have a positive impact on their performance. This study was aimed
to determine the concentration of air pollutants in unit abrasive vitrified and local ventilation
system design appropriate to reduce the concentration of particles.

Materials and Methods This study was cross-sectional that conducted in one metal industry
in three phases. First step: Investigate and determine of planning workshops and of pollutants
produced location, second stage: sampling and determining the concentrations of
contaminants, the third stage: Design of local ventilation system.

Results: According to the standard, the occupational exposure limits for chromium and
nickel in the workplace are 0.01 and 0.1 mg / m3, respectively. The concentration of
chromium and nickel in the plating room was lower than the permissible concentration.
While the concentration of particles in the grinding section 1 and 2 over the permissible level
and as 11.75 and 13.62 mg / m3, respectively. The local ventilation system was designed
according to speed pressure method for grinding unit.

Conclusions: Local ventilation system is designed the possibility of particles capture and
control to be effective in the machining salon of grinding section.
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