1=
§1575 by (S6)
V{f/i(f&)
(.. .)/b/r:/}J/.zu’/Zif)

1Y sl YedeVer—ehes—)









G

d’)/n_//,«n’dtf"

_/WJ’L/»
(oo .)/b/r’/)u/-d/?i')

s : .
/éﬁyﬂ“y/uj‘{dbﬂuff’//u&uy!

/
/K}%&/U/}’/
N

&/n/ﬁo)/f}/

WY Uy







{i\//\—‘?- *—OOYA-AD-D Ly

jjjgcd)\giﬁ)dig-;&m):‘_gléf@l.xe‘_;wb:glefls

(-.. } )K r.:’rJ

sl o5 AY Sl lr cogi g b

(Sl 5 o 5 B ) K S Sl 3 (5146 il slessl
O 5 Lo S 850 /58 5 Laoes LDl S 0 pmad lasselny g b fodl g
I Sy sl By 5 Las oS5,

ATAY (g Cglee (S 2550 T 5 Ol e EBig Sl 10

L555) 12505 o((K53) I ((K5)) a1, 0 VFF

AVA-F+ +—OOYA-AD-D

L

e Shlg

e !

O 5 daos Bl e (S 5T 5 Ol (bl Sl 0 )

G5 L 0t 55 01,5 ey gy Slodst 5 (S p e oKl

g slee (S 25T 5 0l ey 15500

RC asv/, ¥y yray

[a\iat

Y. a0v0

225Toaey £ g Ofgse

$ i Olaseln

16 b Dlasis
Ol

fem P S Carby
Rdad s

Rdad s

1009 B 4wl

1009 B 4wl

1009 B 4wl

10,55 (G 03
(28D (GN 0)
sk (ol o o




(...jjlfvﬂ}uiﬁ—6JL§$}?)¢§?;J&L&»):6|6J>¢$\J€§L¢Abidyu\ilfb\};9 -
YR Y Y Aoy il ST -

VPP Ot sluas —

3, 5 o Codlw 35 50

- N sl 5 Oleys (ilig Sl el (6 sgax bl - Bil> 0Ll Ol g
O 5l Za S

NFEVVEIY s o YN-FEV VTS il

http/markazsalamat.behdasht.gov.ir

1ol Sloyd Gilug Olous g (S pols olRA1S S ) Tanzo 0uSid 9 3
(=i 4ib VOFV SN 15558 Slsk 4 e 5o Jled S8 0L - 01,6
CYV-MAVATAA K55 ¢ YI-AAAVAYAY ;s

httpy/ier tums.ac.ir

by (g0 (38 oS
ST Pl 3
Oher SCo3 o she ol a5 / 3l e e s ST
o) Laen 0uSim 53 €nS giw /5ol SISty by ST
S5 5 S5 Laen 08l
HLils Sopan dll (o5 5S>
Olg5 Dlaas 5 p sl dls
O 5o Bl S S ge ] LS8 Ol Lo, S
O 5 o D S s waS yud / eld 8 S pde O plS Aol udigs
O 5 lae Sl S S gie [ plid,)S BT a0y p g
S5 5 e S S S guie | i8S Soliu I kg
o) Lo 0aSin s 5 ©aS gle | pls)8 i N e
o) Jame 055 S s/ pl)S oyl 0 56 uige

xloupi)éggjabjw}su:ﬁw%,gddjwd\_;;ﬁ;dl_ﬂgl_})\
238 (o 6ol Sl slaans



L > > s T T = =

s 2 < <X v v — =

™
A
A

S 549
S >

doddo— )

SN g

EVTY BURCOEII%- 2 o

It Gdlag O e F
2o Ol ylas ) -F

S 290 4 pod-)-F

Ol ylg b Y- —F

8 O s Y-F

lno V\-Y-¥

g g Y-Y-F

(PRl L 5

Sgg5 3 O shas- Yf

F3plp Dl e ¥

A e bl S s J -0
swige Sy J s 1 -0
S P bl plug¥-0
&1 0398 Sibybeo F-0

gl F-0

S5
dovdo—)
SUs—Y

RVIY BURCOEIR




s
2
FY
FA
FA

N

I
I\

I Lo o O as—F

2ot O a1 -F

= 3 Ol o Y-F

S5 9 oo VY-

99 095k slags g Y-Y-F

b5 r-r-¥

(Seogigt sl O o ¥-F

ST Sldos yo gy SMhas— JUCul Of yhas ) -F-F

GonT 50 0gigF 5l sl g cwlio S gy Y-T-F

SBT (i 30 cuslin (G unoy T-T-F
<K 5ggm Ol sl F-F
I Laome iblung S s -0

Silw bt
dodo—)
N
Wi 9 oo bt
It Gdlag O yas—F
2o Ol ylas V-F
0395 5 Ol has Y—F
S fame g O s J 550

S5 md
oot

WY




Il
ay
ay
04
04

sY
5Y
sv
sv
5¥
55
55
55
55
4
£4
4
4
¥

Yy
Yy
Yy

XigT  Cs bl T

O e blag Ol as—F

by 1 gl V—F

5 Ol s Y-F

o V\-Y-¥

ags » Y-Y—F

b F-Y—f

SwogigF ol Ol as FF

G e Oldos H0 il SNas  ASwl Of ylas- 1 -Y-F
GO e 93 (05395 )l D9ag S il S B9y T-T-F
L I e R s Al

== il gm Ol ¥

S o iblog O ks s -0

Rl 1-0

Yo¢ V-0

G105 Bl ¥_)

Slog Jls!l F-0

685 cblis fslug 0-0

oy Do £-0

g}‘:)’.nT Y-4

Juo gl (il
doio-!
N
syl oo ba-r




Yy
YA
AY
AF
AS
AS
A
A

AR
AR
M
4
49
49
Ay
ar
ar
ar
ar
X
AF
10
45

I e blig Ol e —F
ooy O a1 -F

K Ol ylas Y-F

S0 gig5 ol Ol ylas F-F

A L il O e J 55570
0908 S dogi 1-0

oy Dbl V-0

&)9.01’ r-0

S b
dockio-)
s Y
KT bt
O Lo iblag Ol gas—F
oo Of s\ F
o7 0bE 905 b agxrlge 1) -F
ol g Y-1-F
i ST -F
ez 4 cuwl F-1-F
gy K Sl B-1-F
S0 gownn F—1-F
K O s Y-F
SaosigF 5l Ol o FF
) o gut O o F-F
I e (alug Ol s J -0

~N




24
2Y4
Yy
¥
A

~N

s S 4uogi 1-0

4985 S phuaw Y-0

SO P cblis> plog 3l ookl ¥-0
Sy Olgleo F-0

v’?:)}nT 0-0

93 LA
dockio-)
Olds™Y
wal 9 csbi-r
I fuze dlig O s f
o ot Dl yas 1 -F
K 38 Ol yhas Y-F
w0939 5 D ylas ¥-F
N 5t gn Ol yhas F-F
Oljhs $o0-F
S e dlig Ol s J 550
o Dl i 10
(238 D 8 ¥-0
S1981 Dby beo ¥-0

&)}OT -0

S Bl i

oo

SL-Y




"y
"y
"y
1Y
"y
110
15
15

A
1A
1A
114
AR
AR
'Yy
1YY
\Ys
\Ys
AR}

N

U POV

I Lo blig Ol gas—F

@b Ol as V- F

Sl O s Y-F

(SKeogig® ol Ol o Y-

)b e 0

S Sl o 55 1-0

I e 30 Clag 9 (Sl Jool caley Y-0
oy Dlsleo ¥-0

el F-0

S &élo
oo )
s
I Lo (blog Ol ¥
o2 o Oyl V-
(5.3 Sl - T
(o9 g | -V-Y
o, ¥-Y—¥
#8095k 9 ks #iglo (Sl dxdl ¢ J 0 595 F-T-F
s0gigs s Sl ot ¥
I Lo blig Ol s s F
i

/




wia &

) "l

9 Sy 5T 5 0leys (i dlig Sl5s S 5 dames i S e sla sl 5 (S
2l 5 1@ o 5 laos L Slg Caliies (Gla aia 5 b o) g 4 by e Slas san ) HLATH
5S l pn 3 (@3dmte O, en o 25 5 oo 0155 31 (6,5 0 b aS il Lo o Sile s g0
quL;Lu),u_w;@;TJ\6,5%Wg_wtauwu\,wﬁ.g_mu(\g\
23 5358 eslainl 55,8 5 Lo CoMw S s (g0l o) g peamaiie Ol )8 4 2
DLEl g g 53 3,15 5 4mmg Sgde s el siws 9 Oy jae (il B 5 ST 534S (63l 4
033 o B3 30285 (96 J gimue (3 (5l eSO plas 13,8 15 sl 3 50 a3 san 5
O 8 5 5558 ol e 53 OIS Lo 5 il g b s L Sy) it as L g 56 S guamen 57
S Jlo 53 4 J3 A3l ealital G 3 0 gms L 3 1l 1o o3 5 1a DS L
Okl 5 Olulid )8 ¢ pnmmainte dos jl daw go b &S Uil ols 20l 5 adl g glyls ol
035 58035 5 ek o il )3 1) s Doty 5 Sl w11 L 5 sd 0 o ges diax |
o) S Sl Sl g 53 B A lad ()L amsl Sa) Slajlo a bas sain ) ()l (Sl gime iy 4 2
s a5 IS, bas san

S35 o o 9 (Slas sata ) plad (Ll s bas ey 0l 01 ) iy (o s i 5T
Lo 0uSlin 53 (Mg Cisla c(lrg) (Kb 25507 5 Oloys el o)l slo o8
Sl e (g5 5 3 5 al g 131 5 e Dl S 0 5 01,68 (S ke oS5 s
OT 4 0l pyl8 31 gl o3 i Cab ¢ g g 40 posDhe bty dal 5 ol 4 LT 1 (65 5ukme
LB 2315 pgle g

o) oMl e S OB (655, Jlo pmezets 5 (o Sl 53 Jlae gl (55L L oS 058
o) Sl 5 0 9 OIS Sl s ST Sl 5l 23Y 033 8 o st o3leT Las gaia
.ajs-fw‘d)b%Q\J\\{J@Lﬁfj\ﬂl.&ﬁjﬁu@l:).ﬁjjg_.’:.:&k.:@,ph;)m)
b o Bl oo €3 g il 5 (5 Las satny o) Sk 3 55 15 Lo

S Bl 5
U 9 Lo Sl 3 g0 s



(9 )8 eod 9 o2 — ) S52) S s8 JElbie 15 (g1 485 Cusdlage sloial,

S

donio —

5l 52 0T 2 )8 Oljn ;0555 A gl 3l oy &7 Cal Slkas ator S8
Sl 6 L Ol a s 63 Cants 2057 05 el Wl 0l 035 3 Ciaies Sl I8
upuQ!;,_P.;,s;;lgu:sucm;ﬁ,ts.;,;‘y;uu;_.uumoT,;wmﬁow
O gl 131 5 pleasd Jal g 51 giliten 151 el 5 A 5 o 50 57 (6588 2 Slkes
318 ae gz 2 mn 53 15 DL s 335 (0 B (Sl B e 5 S Jl 3 S
Ql:.l.@.:«ﬂ\k.wlj44'c.l.;p);6:.\:&:&:!?}gdl_.u,n.&:@)1}‘5:4\4«}&\;31}]9\5;5
G Sl S el ) Gl sl s Sl g ¢ B 4 S
wt{_:uﬁ6uetf,ts,@w@'ﬂ&c,_w\L;;\},.a.?,-\@mﬁ;tu_aujx,ﬁm,
Ll 3,57 a2 15 OT ¢35 Oley 528
utf.c_‘:,ﬂoti;yf;\Gal;sua,_;lsw&_aﬁoqusuu,ugk,:\_g
55 3035 sl g5 53 0 gl (gl e sama oy geo 1) gl st 5 8K 8 (K50
qw@\q”_:.fcb_.w;qutgualf)lf,éwch_.wsf‘s;tf)lfﬂ.w@jb.
Sl s g0 o lalid o g 4 Sllas ol Sl bl 1ol S 5 05 bl oo J s o
ol Gl IS 1l Sl gty il 1t g ol e T 5SS o b line 1S
2l s (23 5 el VL3 Sas 4 gliws 50358 ST ot & idlg s
Jolse (65 0310 5 ol LBl plonil 100 5 AL oo 0k (5515 b sl U287 (2w 315 8
Sl S b sl J S hde 5151 Blabl J e g JaSa o810l 4 5T 0L
T

olls—Y

Goa 1Y

Pl ad ke G wle o Ol gie as Sl (55,0 5 Cliblows aal ST oyl s s 51 Codn
Jolge Calzen SISl 55T O3 5 sow (6ld 0t VT dhaz 1 )8 Loee 2 iligy Ol Lot
Sl b 5 ()85 g 55 5 5 56 sl (Soley rman 5SS sla T ¢ S 58

i 0 OT L as e




Y axio | 45 9 laomo Cuodlw 35 s (smanaST (sadgaid ) g ot ygiwd ol 3!

Joos dela ¥-Y
(550 b 13 sk UL on 553S7 )3 &S 58 (Gl oI ST fell) sl gt atels
OLS s bl 2,5 Law g5 asl 55T ! L;lﬁ\..xm@(\?u'\w&aﬁ;)w,@gqc

B o OS5 Ol e Ol e

T 9 cali—Y
J«d:‘r—“‘-—iJ‘l’ﬁf“\uﬂ-ﬁ\i‘*;}‘”u“hw‘ted}—bﬁ"*ﬁéj&—%’:@%"ﬁ
A s

5 5ke OT 5 gagee g1l 31 (5 48 505 35 ) B gAY 3l St

)& — SMAW) s 55 :SIL (S S o8 (6,88 o — (S S o 58 () 5
e 55 ZSI Lsloa 58 L (6,88 s — (MIG) 0 58 (5 puze 35 ;S L Lablows 557
Gl i3l Ko F 3 5 Kb s s (PAW) Lewdly w55 L (5,88 5> ~(TIG)
ool = S ol — (55 S (glo 5 = 53— 5 0L e il (oS5 51 82
ol ooslinul g Sigay s 55 g 58 Sl alol glo S— olasd slgdiSTy— & sl sle

A5 tuno iiog Ol s —F
ol Ol alST S 550 Il ()i g Sllas 53 by ol 5 Lad oaloul ) shate 4
C‘au:)}A419}4_);L;LAG.L“%)&Agé‘j;&)jﬁdudﬁfw}odé@uu&w

S

2bosh Ol sV -F

(S Sls o3 DS Sl (o glonn S 35 0 A5 Ssl 5 sl s 5, g oK s
3l Vsame ()80 s slo p b bl o0 b 5 01 LS 550 Sl s o g S
‘_gbbj}?dbjsjlé;l.ﬁlf@o:L&:.wl:J}.u‘susjj:ﬂ\)omdj&.@ﬁol}lé‘_;LAW\
oBin 5335 oo S5 olae glapsd s otd 4o LS 315 slpe ol 3L S5, L b
.;ricd;ﬂjawl&olﬁ’wdﬂpghr}:&alésj):)lf

1- Shielded Metal Arc Welding
2- Metal Inert Gas

3- Tungsten Inert Gas

4- Plasma Arc Welding
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45" taper angle
Slots—size for 2000 fpm

Baffles are
desirabie

[~ T W
/ /,:/ ,//,
24"
! Maximum plenum velocity

1/2 slot velocity

Q = 350 cfm/fl of hood length

Hood length = required working space

W = 24 maximum, if W>24" see chapter 3
Minimum_duct velocity = 2000 fpm

he = 1.78 VP, + 0.25 VPy

General ventilation, where local exhaust can not be used:

Rod, diom. | Cfm/welder A. For open areas, where welding fume can
5/32 1000 rise away from the breathing zone:
cfm required = 800 x Ib/hour rod used

3/16 1500 o

B. For enclosed areas or positions where fume
1/4 3500 does not readily escape breathing zone:
3/8 4500 cfm required = 1600 x ib/hour rod used

For toxic materials higher airflows are necessary and operator
may require respiratory protection equipment.

Other types of hoods

Local exhoust: See V5~-90-02

Booth: For design see VS-90-30

Q = 100 cfm/ft? of face opening

MIG welding may require precise air flow control

AMERICAN CONFERENCE WELDING VENTILATION

OF GOVERNMENTAL BENCH HOOD
INDUSTRIAL HYGIENISTS [mm—T—g7 T
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Vs-90-02

Overhead
support

To exhaust

Swivel

S

PLAIN DUCT CONE HOOD FLANGED HOOD
RATE OF EXHAUST GENERAL VENTILATION, where local exhaust cannot
X, inches P}GEH duct | Flange or be used : Rod, diam. | ofm/welder
cfm cone, cfm
> S/32

Up to 6| 335 250 3515 T
6-9 755 560 1/4 3500
9-12 1335 1000 3/8 = 4500

Face velocity = 1500 fpm " N
Minimum duct velocity = 3000 fpm A. For open areas, where welding fume can nse_

Plain duci entry loss = 0.83 VPg away from the breathing zone:

Flange or cone entry loss = 0.25 VPyg cfm required = 800 x |b/hour rod used

B. For enclosed areas or positions where fume
does not readily escape breathing zone:

Notes: cfm required = 1600 x Ib/hour rod used
1. Locate work as close aos

possible to hood. For toxic materials higher airflows are necessary
. Hoods perform best when located and operator should use respiratory protection

2

te the side of the work. equipment.
3. Ventilation rates may be

inadequate for toxic materials. Other types of hoods
4

. Veloclti - Bench, see VS-80-01
o e LEL2ED fpo Booth, for design see VS-90-30

may disturb shield s
Y gas Q = 100 cfm/fi2 of face opening

AMERICAN CONFERENCE WELDING VENTILATION
OF GOVERNMENTAL MOVABLE EXHAUST HOODS

INDUSTRIAL HYGIENISTS [mm—7—57 "= 755007
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Vs-90-03

Replaceable
fiter media

-Window

Grilles 12" to 30" high
Design for 300-500 fpm

h —.. Exhaust
stock

Flow line
I
|
B
= | |E=
L
Q = 1000 to 1200 cfm/linear ft of booth Duct
He= filter loss + 0.5 VPy T /
Minimum duct velocity = 3500 fpm |
I
|

AMERICAN CONFERENCE PRODUCTION LINF
OF COVERNMENTAL WELDING BOOTH
INDUSTRIAL HYGIENISTS [mmm—2—3; TS50

g b 3 (6 ) o 04l w55 SSTLT-0 S
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VS-90-10

6 foot center
to center
maximum

Slots sized for
2000 fpm

\—- 45" faper

angle
%bqse

of bench

Cleanout
doors

0 = 150 cfm/ft? of gross bench area
Minimum duct velocity = 4000 fpm
he = 1.78 VP + 0.25 VPy

AMERICAN CONFERENCE
OF GOVERNMENTAL TORCH CUTTING VENTILATION

INDUSTRIAL HYGIENISTS [ T-0] Jreure /S—90—10

dria b S 1 45 -7 S
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VS$-90-20

e —
et

Slo} velocity = 2000 fpm
Flexible weld Hood located within 4"
from source to maintain
200 fpm capture velocity

To exhaust blower o :
Rigid pipe

Flexible
weld hose

Robot

Swivel

AN

TN

Slot nozzle
see detail above

Rotation

/— Floor line

he= 1.78 VR+ 0.25 VFy4
Minimum duct velocity = 3500 fpm

AMERICAN CONFERENCE
OF GOVERNMENTAL
INDUSTRIAL HYGIENISTS

ROBOTIC APPLICATION

W )2_0] |0 V5—90—20
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6 foot center
to center
maximum

Slots sized for
2000 fpm

- 45° {aper
angle

Cleanout
doors

‘— Enclose base
of bench

Q = 150 r.:frﬂ/ﬂz of gross bench area
Minimum duct velocity = 4000 fpm
hg = 1.78 VPg + 0.25 VP4

AMERICAN CONFERENCE
OF GOVERNMENTAL TORCH CUTTING VENTILATION

INDUSTRIAL HYGIENISTS [ -7 TS 5070 ]
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support

To exhoust

Swivel

PLAIN DUCT CONE HOOD FLANGED HOOD
RATE OF EXHAUST GENERAL VENTILATION, where local exhaust cannot
X, inches PLaEn duct | Flange or be used : Red, diam. | efm/welder
efm cone, cfm
5/32
Up o 6 ] 335 250 3;15 1290
6-9 755 560 1/4 3500
9-12 1335 1000 3/8 . 4500

Face velocity = 1500 fpm N ™
Minimum duct velocity = 3000 fpm A. For open areas, where welding fume can rnse_

Plain duct entry loss = 0.83 VPd cway from the breathing zone:

Flange or cone entry loss = 0,25 VPq cfm required = BC0 x Ib/hour rod used

B. For enclosed areas or positions where fume
does not readily escape breathing zone:

Notes: cfm required = 1600 x Ib/hour rod used
1. Locate work as close os
possible to hood. For toxic materials higher airflows are necessary

. Hoods perform best when located and operafor should use respiratory protection
to the side of the work. equipment.

2

3. Ventilation rotes may be
Other types of hoods

A

Bench, see V5-80-01
Booth, for design see VS5S-30-30
Q = 100 cfm/ft2 of face opening

AMERICAN CONFERENCE WELDING VENTILATION
OF GOVERNMENTAL MOVABLE EXHAUST HOODS

INDUSTRIAL HYGIENISTS [rm—7—g7 oo V5—90—0%

inadequate for toxic materials.
. Veloclities above 100-200 fpm
may disturk shield gas.
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1 -Work-Related Musculoskeletal Disorders
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1- Material safety Data Sheet
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HOOD FACE !{ \ v = DISTANCE
\ [ HOOD TIKE
SMOKE 3 —fD) —17 FOR EXAMPLE
- t = 2SECONDS
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Overhead
support

To exhaust

Swivel

PLAIN DUCT CONE HOOD FLANGED HOOD
RATE OF EXHAUST GENERAL VENTILATION, where local exhaust cannot
X, inches P#ain duct|Flange or be used : Rod, diam. | cfm/welder
cim cone, cfm
Up to 6 335 250 §ﬁ§ 1238
6-9 755 560 1/4 3500
9-12 1335 1000 3/8 5% 4500

fFace velocity = 1500 fpm - -
Minimum duct velocity = 3000 fpm A. For open areas, where welding fume can rise
Plain duct entry loss = 0.83 VP4 away from the breathing zone: |
Flange or cone entry loss = 0.25 YPgq cfm required = 800 x Ib/hour rod used
B. For enclosed areas or positions where fume
does not readily escape breathing zone:

Notes: cfm required = 1600 x Ib/hour rod used
1. Locate work as close as
possible to hood. For toxic materials higher airflows are necessary

2. Hoods perform best when located ond oparater should use respiratory protaction
to the side of the work. equipment.
3. Ventilation rates maoy be
inadequate for toxic materials.
4. Velocities above 100-200 fpm
may disturb shield gas.

Other types of hoods
Bench, sees V5—-380-01
Booth, for design _see YS—390-30
Q = 100 cfm/ftZ of face opening
AMERICAN CONFERENCE WELDING VENTILATION
OF GOVERNMENTAL MOVABLE EXHAUST HOODS
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1- Chemical Paint Removers
2- Flame Cleaning
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