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artments Affiliated to Qazvin biological hoods located in the "Campus" laboratories, as well as the Food
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Different factors, such as velocity at the hood mouth, structural
specifications, and their accordance with the standards were examined in this
study. The data were then analyzed in SPSS software (version 21). In total,
seven hoods were found malfunctioned, and a central ventilation system was
designed using the velocity pressure method.

Results: According to the results, the velocity at the hood mouth was
inappropriate in 92.6% of the hoods, and the maximum velocity at the mouth
was estimated at 158 fpm. Moreover, obvious leakage was observed in 67%
of the chemical hoods, and they were improperly connected to the roof
channels using flexible ducts. The result of the velocity assessment in the
hood mouth connected to the central ventilation system indicated a 60%
increase in the airflow and 11+92 fpm velocity supply in the hood mouth. In
order to utilize the air diluting capacities, the ventilation system chimney
was installed at the highest point on the building to prevent contaminated air
return into the building.

Conclusion: The majority of the evaluated hoods were found malfunctioned
and unable to control the respiratory exposure. Moreover, the ventilators
connected to the hoods were not able to overcome the pressure drop in the
discharge flow paths and produced a lot of noise.

Keywords: Laboratory; Laboratory Hood; Local Ventilation; Quality
Assessment

Copyright © 2021 Journal of Occupational Hygiene Engineering. This is an open-access article distributed under the terms of the Creative
Commons Attribution-NonCommercial 4.0 International License (http://creativecommons.org/licenses/by-nc/4.0/) which permits copy and
redistribute the material just in noncommercial usages, provided the original work is properly cite



http://creativecommons.org/licenses/by-nc/4.0/
https://orcid.org/0000-0001-9687-7584
http://dx.doi.org/10.52547/johe.7.4.1
https://johe.umsha.ac.ir/article-1-599-en.html

Y G Oleio A¥AQ lono f o)lols Y 6,90

&8 > Cllagy (wdigeo alxo

d . 10.52547/johe.7.4.1 pgy o

poke olRLiS a5 gomo 1) Slaualy 49 (BKLloT Sasgr & Shos A5 (S )
Sl owo p1ud! ploit g (33938 (S
Tolpo g3 0523 F Jlabuze py o« * 5 S e

Ol ea938 ecni8 (S pole oKl cciiilagy aSiuils (glad > Cililagy (gwdige 09,5 Lol !
Olpl ecr958 938 (S pole olRiils ccudlagy 0aSlisls ((glad > cublagy gwdige (owlid IS (gl v

el Olnl e ccmesd (Kb pele olKaile ccailagy ouSidls glad > iy cwdige 09,5 (S dexl i) ghuo s gl
nikpey@gmail.com

oS
o 6058 slo Shg b alise (Soiglm 9 ooliond Slge 5| (AEislejT slalazs jo 1S0p g ailw  VYAANTITVO @l cél o &yl
Glaoga 3 Shee S b))l Baa b ol addllas (bls )|l )0 098 o ooliiul goiie il STy VYAV tallio by dy f b
o plol 38 Sy pole oKy (59500 ¢ 13¢ Ciglae g " o p" slaolKioles] yo alEisles]
5 olKasls 6L:aoli;2.ﬁl.aj-| 3 &8l (S5elem 092 Vo g oleend 390 VA aslllas oyl 5o gy g dlgo
American Conference of ) ACGIH s lulisl sz b Luloly 958 olisl gg,ls g 13é Zigles

pole olKuils lp 25 Gaho (ale
el Lgase oo S5
&bl Slasin @iles ;o Gy 35 15w, 0,50 (GOVernmental Industrial Hygienists
5 4325 SPSS 21 J58ls 5 51 ooliiwl b ool s 4 zulis 9 90,5 sy o lasbiol b gollas az )0 4
S e LB 5, 4 (655 30 44508 s (> ybo i3I onslin 3 Shos 45 590 i (51 s Julw
ol
Sgd VOA 390> 10 4ildd 10 ey ST g AxLilss _colio 4ilds 10 ey dboga 5 as ys AV/F AL
Sl U @ lay Jlas! g ausls co, BB 5 maly sla i o oleonds slooga 5l oo )d FY og dids 5
s 434S olaoga ailas o e pus ol ZulS g 0l ploxil Calasie gl Loy cenlinl (IS 4y cads
VVEAY Ceepos Sl ] 50 9wl 090 38190 (gouo,d F0 dgupy 5l lid idgy ouls fao (635 o diges
s oS 090 dga (g3l :8, slozud b il oolaul jekaie 4y .0g 00l UML o9 wilad ;0 adBy 5 gd
D¢ el S50 @ 0agll (glen iS5l wle b o 5 s ylocilos alais o 5YL 50 ay965
g5 S aglge S 4 508 5 WTBI slio 0 S g2 950 (SladsR iy 15 S A2
Sy i3 Sl s ade gl p3¥ llgi ol clos oyl yas LI o laogs 4y o slo_iSTsn
sl |y adss

Dokl 098 t xdge 4o S b)) lKiules] 1S 5519

PRV

[ Downloaded from johe.umsha.ac.ir on 2025-10-20 ]

[ DOI: 10.52547/johe.7.4.1]

smli.i.ib)‘] sleosa ulul pl g aiS o ool B ol
Slisizs sleollislesl jo )5 JInl o it 5 omiads
ool [0] wigd oo gany lagy Sl g (i aglse 5o
5 Doly> &y bgyye sloslg, g5 Ve Jlo y (5500 Lol
3 U’Sw).. 6&0&:{%&)’1 30 odiS .l U’J.M sl low
G celu e cangs o Glil 4 0,50 YIA L) sanis
5 oyl Jas el s il el (8] 0ges 2158
slge b agalge 5l il ciblagy Sl jl as cul 00,5 4,158

A ybiano oF 0 ylous oY 0,93 ¢ gld yor Caiblingy (koo 4o

Glalize b g oloond olge 5l alfislojl slalarme 50

goite (il Ol g olend 55058 sla Shy b oS
53 Sk Sl jLid 5l olge (nl el g d o ool
Sl g oS aglye Sbml gl VU Jeedly s o3s
Olsie a4 2Rl slasga [VoY] wijls )18 5 ooy
ol ol ) Gl oKl 5l ey S bs, Sy
sep [Yof] wis sy amly 5 LS e
e (mo5e Ases i | S lsie 4 allabes]
azlse olml (9 1) So3edsm 9 oleend Olge b IS g1y oyl


https://orcid.org/0000-0001-9687-7584
http://dx.doi.org/10.52547/johe.7.4.1
https://johe.umsha.ac.ir/article-1-599-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-20 ]

[ DOI: 10.52547/johe.7.4.1]

Ohed g (oSS

[ﬁ] QS oo o2l 3 1) 050 il 5l o e

el ol diles jo ce s IS LB 8 Conl 0929 L
laslas o [WVT asl cas 090 I8 somoplis ol &
ales ;o Caeyu 5l a5 slooge 3l as o 0 5l as,0 VY L
L8] wisgy Jsud L5 5 s 3l wiogy sy rmslin

o, Sl j0 galdS i p)l5 S cou gle,enSl
9 50 09 A 3l lisebl Layls ‘Smli;.il.c)"l o
A 90 S5 0 0lge canlin Gloduz 0lKiole;T (sloo s
D] dig o 52 0 Shae S5t oo 02 5 392 )0 (355
f’?l‘: olKisls Lngc 9 3)‘0 w5l:.n 9 QMJ;))A LgleLi.wJLo)] )d
lalad (o9 o yo g aldd (g lore g9 4 a2 95 b (098 (Sb3
o JEs o3l e s shgmtdls agrlye Jleiol %00,
u,oLwJ‘ lJ Jl.o.o‘ U"‘ 9 O)b S99 oli..ul.n)i )91.790 k.SL‘b"\"‘ﬁ
Casi o] sy pes Bl el o olSiglesl 4y 099 plSin 5
ud.w oéj)’é‘ Li 3)‘0 9 lde wsl.v.o B sjiané S g )l QBMLSA
03 yuS agzlye ol 4 Spie aibps )3 )b lai
Pl s, o0 adsy slaoar VT L g )lol slajise LSS
LS 5 Glgzily cwodls 5l cilis yo lKislej] slassa
3 herd gloosa o, Slas Sbj)) Bua L ol adlas
[°5J-° olKisls 6‘A£ 9 5)‘5 ij&A 9 L’M.n)).) LngoliM.)Lc)T
S 8las S5 yohaie @y slalslas pladl gl 5 (0938 (Sby
9 olimuLc)y‘ M ULS)IS ‘sw.b.) 4.@}‘9.9 )l u....;lf 9 Lhés.b

vy g 3ge
slrollislejl ;o s slasga 3 Sloe (o))l jolaie 4
gl (Saalos 5l 9,0 9136 Ciglan g (Kb pole olSails
0 39ge sbogs § WelKiole;l slaws 4 bgspe ledlol
(o il Bl o basga b)) i o pslaen olSibes]
oo b Gilhe alas ;o Copw g 090 B (o lse loss
VSYQ-Y+ VSYO-+ ) VSYA-+ Y VSYH-+ F VSYA-1 ) o lastsl
laoge )izl byl o DAL wi slsl ACGIH lejles
ady (i (S8SN) 592 (55 VL 02y (058 sloazm ;o 257
Cod Se bwgi 0pf 5 092 A Cwdle e IS
ooyt ACGIH sl glag b ol sl Simgs
i oo« 2515n g5 dlasga (2S19a bl Holaie 43S
S @lasl 9 oy h5ise SO (55, 00l 0 Slasie g
aS (TES BAYDY Jow) gwlos awgs 090 51 56 slows
4505 28,5 D jp0 gy o ol bl Gl gl S|
bugi 58 1 ol sl g ce e b3l g (sesee
ol ol plxl 090 dod 9 (KIMO) £ls s g jus
o el bawgi d98 i3l g LIS LS
@ oy n 0550 Glyiie 51 G )0 boge Caxdg g oS

el V] asiie lp)lS aeb jee 5l Jlo Ve o3,
2 2l lge b agzlye Sy 5l (Sl il sloow) 2
e 3 YEIFY a5 (5 s 4 tauiily o WrolKisls sloolSinle ;]
5l 2y BB Sy (S pele oRuils slolKisle;l
> Jels ol Siagn g hemdils aglye lasys AT
awgie Sy Sy pole oRiils Glaass loolSinle ;]
oay¥T ;58 o Slas o gadly sboolSilejl o [VA] Wl
ol e 3yl 513 Lauls 5l les xuS il 5b cou g o
I, Sty olge b LSS apzloe aSol 5 ogdle Cundy
sloge o Slee oLl o 1) OISie was o a3l
2 bo,gSl 5l S S8 (s A e sbl il
0 ,8ee ol S g a3 yls oldlen Ol 31 K0S b olKisle ]
[j] Sjlain s 4l 0ee

P oS a2lye ShS o ctegn e by onl o
5 Sl il o Codgaze Jdo 4 il slaslKiyle
apd s BB oy o olnll el (Sl
3t il 4 olStslojl o lae )57 050 0 o Sdagh
bog oad s olik)]l a5 saie slelKilk;l
o 3D T an0 8 (2155 it oo el e lulis IS
Az gl Conl o poalae 4 iy bolluils eyl sl im0
bl g LelKiasle;] (LSS sl plai (68,050 5 00,8
oS il slasse i bla> slapins o,Sles
balaly 0 azy BB ass [VOY] colas 3 )18 azgi o0
Sygo ) ey g el QTWQ)SLQL)'I Obiebl 042
S9 aSiyl jeai b S g 004 ooV conlie J S 4y 08
azlye Sl carge il 10,55 5 (ol (SBl> ax o
sl 5l eoshae ) Sle Gl Shy 5l s )l0)93 2 el
phiie Jolsd jo o)1 (casu il 5 oog 0,55 5 cslis Sliles
D] o500 2ls) wyme QLS bags

soge  oisu Sl bl gl it (glas laibisl
Omaasia ezl Glojle sl ead piie  aisll
5 3l slo Shy (ACGIH) G 8] coio cuilay
@ Y0 oyl slas laslinl o1, ikl sleose Slles
ASHRAE/ANSI- s lasbil [ sl 00,5 Cay o5 95
Gl wyp gp wlas jo S lagyge;l 5l 110-95
ssbite 4 by 55 sl 5 090 dyf lawgi oLz oS>
oo oolawl sl slasse Slles slo S5y o)y
Ly-arael e

G oarg b oS ase gl Sl Slae slaw,y
40 aids g ogd Fe-0e ey b ‘SEW Lgl!b“)l.i)?
o ailad ;0 ddBs g8 10 ie ‘GmLi:;{Lo)‘T sllase
S5 5 o dagls el J 5 g Joid 6 et Jila

VAR liwso ) F o Lo ¥ 090 ((glad yo Cablogy (cwiigeo aloxo


http://dx.doi.org/10.52547/johe.7.4.1
https://johe.umsha.ac.ir/article-1-599-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-20 ]

[ DOI: 10.52547/johe.7.4.1]

D9 6 S ol leitle 3 4 0oyl glga summe cuiS p )
ol & e (sl JUS 2 0315 g s sl slise &
5 Uy iSTee oKiws G lawgs 090 JUI 0 Lus cdl

20,8 bl (TESTO-501) guiws L

Ladly

2 (Slgm 398 V0 g ol 350 18 aalllae ol o
ﬁ}lc oKiils ‘55)0 9 [KVS Cusl.\.c 9 lyousiisls 6@0&...)[40)"
WD (owyp (2938 (SO

§ Mdgs £,8 4z ;0 BB g slad (s )l58lcsn bl 4
S (P 4 9 a0 (oleend sladga 5l (S o
Sz o5lIE Sl JULS 51 oo 5 Bas L JULS iz 235 s
445 O 008 sla i b (Sl sladlgd b (565
Aidg ol uaie 092 4y calasie dlg) Lyl calize sla g,
JB a5 0)50 wiz yo Lol sdings q) 5 Cady S LUK
Loz UL 5o Flhsm 5 @oltle mlis wisy oanlis
S UL boga GS a8 el S5 Ll g 0T SLlS 35S
() JS5) 0r o] 5 ool yow et

Slagl 5l s, Ve g g5l oloows sloogn 5l oo ,0 10
Qo0 PV uizman s (POlyvinyl chloride) PVC >
it gloowd Slse 6,105 6l lxe g 1 MalS Laoga |
oXig, Vb dazu,o eoge 5l aw o OA o aisg ,85LL bls 9
£ 5l oBinlej] jo aoga slail> g ates wusjl pKin
sl 5 ol lolp gleile Base 5 05 10,55 ol
B9 00 pll oBiole;l jo 39290 S

laogs LIS 51 eloyss ayojl 4 cle olii bl sl
gl o, Slee b3, i)y Sledbl 5 85 o5 &y50
Xdgy cngas 495 3L Laoliulejl  coles Lo 5 . cutlos S92g
BB | A sl w05 2 (Ste bee lsa lrals
Slads slaws Slas g oKisle;l 5z, 5 U3l sles
Oy el 90 A e <[B-+]A O |9.Q ‘5’L‘>¢UL‘>

s i " alisl 5 enlis L w28 S
9 Olgie 4 g 00l S35 )lge plad aly (w2 3550 398 5]
Sype Slapite 5l 3590 93 ST tadge 485 a5 55 canlie
olio s 09,57 13 o2t 3929 anlllan 3,50 998 55 (o)
P by 3,90 4w pali b g 0929 pis D90 )3 1885 s 1B
aazrg b DA s ganail clisl 05,5 15 w0sm
,» (Face velocity) sge ailes ,o e ACGIH 4oy
E1S rams s o Lasgi 32 31 IS VL 0,2 o5 >
byl @l mlaw l calie bl jo ouls o, IS (KIMO)
3L aw bl o 0 (g 8ol S el mls 1Sk 5 0l
ity S bl b anslite s ol 8,8 4l B 5] s 5
celiol 09,5 5 3gr Aids s migd Ae 5l j2aS 2sm ailas 4o
VYo 5l Gt g cmlin 09,5 50 4ido s g NV B Ay
Gl (g 285 oo 8 el 09,5 0 alBs g
oo &5 18) 390 Ay Lawgs 5 31 5 ailas 4o lsa b >
JUES! s 53 (225 Gl (2] plawl (VL S5 g0
8,8 O ygo 1S 090 ailad g 0gn dilad j0 ;35 en duslie Llg
Lo Julos g 4525 SPSS 25 13316 5 5l eolazl b zls
Sl (g (Shn pole olfadls (59l 5 138 Cuglae o
5 Xdg Sl crwliol o Slae 5l aRiglesl 050 oK
ol Lol 3 Dl pian Sllos a5 baoga ol slsp anlss
@ Jela laie)l5 0 03,08 (odiS aglie 4 e o0
20,5 oo 039l (sler adss e 4y B e ddbgs jo LS
039ll (slsm 51 (6 0 e ol (59, 0d e sl J5S g jLulge
SIS ks agrlse sl g 00,5 culin Lozl 5l 4,
g oga 3 Shee dgne polate 4 Nadoo GBS Az
oo 5 B Jeld LS (s gz lge ) islS” utmo
GiloJoliie g 4 35 peke A58 e 03901 (Slsm Al
o el slo U a4y JLail b 5 ass 8 ol s JLid
YL el o oogll slsa calize slaosa ,35lsn (1wl
32 53luad) lacad bl 6 nFo e b ad aldss b i

(Qo )0 ) 352 Cordg

- 4 4 6 & v < > .o -

cslie

B Va0

ol L clials

W o oS coaS

Loga (5, 8lccun Cundg ) b

A ybiano oF 0 ylous oY 0,93 ¢ gld yor Caiblingy (koo 4o


http://dx.doi.org/10.52547/johe.7.4.1
https://johe.umsha.ac.ir/article-1-599-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-20 ]

[ DOI: 10.52547/johe.7.4.1]

Ohed g (oSS

(43,85 5 Dgd) dgp Aled Cas s

- 4 4 - & v < > .o

438s pogd Al S

488 5 g YV - A aiBo 5 oedl Vel i

oga diles ,o ey :V S5O

s (a8 JLES By 4 idgs 1093 (oo dilad
Voo Cope el @ azgs LT JS8) s S Ak g
2358 52 5l 3550 )3519a adge b mhaw 5 aiSS g
3,50 o llisl Lol o aads  caSe D8 Yoo 50
Sgu 4y Ay mal culpd (5 A o b as WS
S las cdlog sde bayllh 0 4880 S Dgd VA
il Sl L aS sy STzl VVOE /8 sga o anlss JUIS
o 3L 090 Sliwl JLad walss g JWEU! e po L3S
Siload) 4 S5 jslate 4 ey o0 Ol @l VIV 3905 &
oo Olgo Lol 505 ( AS093 5| (29> Slga b 4z e
ol Glp b S Sl e ol 4 bype Sl 5
Ul slal 4y azgi b 35150 aiBs 5 cuSe D98 10+ ¢ pglate
ol 4S5 e Cele 53 Ae gy At oasl g
2 eSe D98 VFe e a0 @ s 2l ;3890 (bl
350 Sliwl JLid & az g3 b s o0 (i Ll 0 o adido
oS Sy il Isp alraly sl ol @il VIV g 5
oolisl SlgshS IO g5 b muitins Jlail Soi iles LiSTen
@y s dy oz I LL g alss sl JUB s 5
4 oy 2050 b g (liaw slaaras )5 o il 1 jLd
Sloll; bug 455 gl 4 gl Jlasl 45 wiog K0S,

A so plxil o5y

conic (60*30) t0 35 N

90
R=2D

conic (75 *50) to 35 cm

352 59, iSTen ( alBislesl slasga 3l asys Y& o
7S 03 b sl sgige 51 LI 4 b iSTen ol g 0l s
C\.».L‘?u 4&».‘05 su.b\)).au’_o 0y 913 o9 61.‘24.’.»4 9 w‘ &l )l
Pl Vb 4 1sm ol diBs e g8 YooY Ly
Fo oels auils cage plycuils I3 gye Ve gl o a8
Wl e g 09 ailes mhu o 3l 0 gas)o
09 g by JEl (6o e j0 lgp (0 SLid cdumo L

las 15 Ce 5l gy 330 sl 3l ao s V Lo
9 P o poluxl 51 G5 g wiog 093 (rmslie
Sloaslice JB s olionds slosgn jlas,0 Yl pogdle
e @) 0aig VU a8 (gl &l lagiis iy 5 aunsls
Slooe &) (a0 (BLsS

pll 390 dgf Lawgs 098 2o )3 192 b > o8l (b5
SRS @iy ol e bz s lesge o a
al JB1s 50 Dgo )i 515 5lre gam b Gillae 09y jlo 555 5
FO lolfislo;l jo Sgo jlid 515 9iS o (Sue &l he
sob a4 las 15 ke g2 5l oolaiwl pllin a5 Cawl Jo owd
Fles Gl U (e 4 9 0 o Vo 4 it
bl ose 3l eolaiul 4y glas

3 Cae o 5l aS g 10 g 138 Ciglae 090 oKiws Cuie gl

2o b s slayf golat
ol al s JUlS
S slee VB Jilas scalius

conic (35*25) to 27cm
lrard Slga il 505 5 23T slasge ,3FIse (paels sl 41505 e Sl o Y IS

VAR liwso ) F o Lo ¥ 090 ((glad yo Cablogy (cwiigeo aloxo


http://dx.doi.org/10.52547/johe.7.4.1
https://johe.umsha.ac.ir/article-1-599-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-20 ]

[ DOI: 10.52547/johe.7.4.1]

Lo a8 wols les ol asdllas gl bl )| ol o .0l oo
astd Oles 5 WO (seges s W Laolaglesl olos
g yig0 Sl 50 Ayn o[ 4y (S &y (oages
aimgr alllas )3 (Sjglom slasgr 3 Shos b)) bl
Sfles byl & az g pas a5 axdls ol 5l plas QUL
ol g s o g s Slylus 4 jonie WlgS oo o9
» L’-’)-‘“ [E] 398 (29,5 5 Joke slacS jo  Fogll
oga aldls 5 (sloygs (b)) (omsn Syo0 Slooga (solod
Lol oSles o)l aime) 5o (gaiinme SleMbl 5 0 soi ol

5 loge o Slos 10 Uas 5g9g el azeil [0 «islad 092
S50k ol 5l 56 Dbz 59

36l )0 g gy dlS aoge el Lols axlllas o
SIS 09 wilao 5l (g ye bl VF alold o slge )lge
Jilos 9525 ATAY Lo o o an 5 Sb3 [YF] was o
sl Jule 1) T ailas (oo )0 0% 4y 090 J5Is Sl o
G 09 0, Slas 5 allas cs ps 2al5 5150 2 (Sub
(VV0) lSen s AMN agsy ,o s92g onl b [VA] wis s
2 on @Yl it OS5 s slacalas 36" Glsie b
Sy w8 53 p 6550 " Aol pgd slasge o Slee
Ivol azs 5155 550 4 (539,9 slgn ol 555l

» hwgie b4y lao 5 5 Sle @l Gl
oo ceas byl YU 55 aiinns yobo 4y (STen a5 Slasen
TVl slae Judo 4 (1n)l8 5 sy o0 o Vo 0 092
Slas Sladllas oxslas b 5l soliiul 4 bl dasgs  Ssw
s S03l50 )3 (il Do Lid 515 L agzlge oS wias o
O slaws 3l g g ool L5 0 g lb el sl
L8] 05 5 o SlallSs 5 lbls ) U3 caely o g

S 5 4
e pé g culal (b alex ) (Ll JJs @
G5 9 )15 e (5ilage Coetl 4 Cons 25T pac daoge
s o3lial 5 90 3 HUS IS 500l pue ol 3l Caodls o ]
b3l s ik lp patine g plate (lasl p il g 09
I8 B Candy oy 3550 Slalaze yiion 90 5 Shee

Sl oS wog o] ,Sily ol clalslae adlhe mls

Bl LS e ) e (55l Bl szl ln (22
boasd st LU Lo (g5lage Sloal & ol oo Lo &
ol )5 Lo 5l 5153 (Diles 4 Gl o0 o] 2l3len S

8L cews

SOy g $SKiS
olods b pgmiils ciash b (B o ol> asllas
dl&hdsuihb Gl 00 r:l.?ul 9 FURAY wsaa.) SIFF/OYEON

A ybiano oF 0 ylous oY 0,93 ¢ gld yor Caiblingy (koo 4o

Sgd ALY D allow gl 5l i oge ol dilas jo Ce
Ay 4BBES 5 D8 AVEVY @ alsloe glyz 5y g akBs 5
dls alids slaoga (w50 by SIS @je il las &S

slooga 3 Sles owyp pohite 4 pol> adlae o
alas e s ACGIH lojls o laslin b Gillas 2lKisle;]
A ITAY L o o Ses 5 helond as (5,505l basga
0305l 5l serday sloose o Slae AT bl skt
43585 5 Lo yos Lo )T i lejls) ASHRAE 110 s Slee
oo ey 9051 Olz Sady o3esl i eld) (0] gguae
GrSoslail asdlas cpl jo . 050,5 eolaiwl (Gbo, S5 ygesl
Sfes oy p slp Drelae B9y o lye  wlas Sae
Ol e g (Bl [Y_] ab 4 ls s alaslesl sleoge
) ales Copw a4z g L) (olord lasga 3 Slos 5
Wl 5 g0 ol gy colallas ol b plie [V] wis 5
i)l lr end jlae S lsie 4 ailas Ce p ag] 2 a8
ales ;o lsa ey (5T 03lal 5 Col ool AL 040 o Sloc
@S 0929 (nl b 0gd ood dmogs yine gy o Glyie 4 090
byl o LY+ Jl s ol Sen s TSENGL adlas
oaolis wer o, Sles g wilad e Sllugs o bLS)
Aoy ailad ;o e s Ol ti L ogr 0, Slos (oS bLS )|
Ayl 5l plz S g g pSoilail yropdle adlllas oyl 4o [V1]
dg8 &l g ales jo b ,> S > (665l cnnlice gz dg0
5y8hee il b BLS1 55 e sl b plos g o osliceal
S sl Glas @l WS (puyp S Sz Bosb l oge
alas ;o Ce s jlas 0gs ploosa 5l ol 8 Lo by iy
Pl Al Cepn GLer 5 (Ble Wom a0 (o5
L Gl @l g w08 (o) ilisee L ailas lacelas
lad colus 5o eelonl adlhae yo [Na] wis ol coss o
ol ailes ey 0,8les 5 (g lolize f_,l.\ oga ailas 3L
g5 s e yus o3 ilinsl by Bollas 55yl axlllaa ;o [V ]
A S0yl 39 5L SalS 5 VU 0,2 a5 > o
@5 e ool o laoge el ol aslllas 5o
2 d9zee JB sl laln baoga Ll 5 05 e 595m
590 45 W0gr ) e asdllas )l bl gy oals plonil olKils]
2 e 3 wlSnlojl sloo 2ty 5 (5399 0y 3l Looga 9
IR el e b (Gl 4 &5 (plasge 5 bl lasga o Slee
glme 3 9) 4 gy SO A o 5y 9 Ses Iy
o 53U 0i20 LS aslllas diz gl oy Io,5 5 K0S,
s |90 laogm g Wiogy Leoge o Slas j ages a5
Ly vl awnls s 0 Slae oy 5 59 (o308 42585
ool (63,150 bz 5l Lazms )0 (agas 4153 s S92
Sy9re el Jlaml plie 5l (AU agzlee J5uS sl oS


http://dx.doi.org/10.52547/johe.7.4.1
https://johe.umsha.ac.ir/article-1-599-en.html

[ Downloaded from johe.umsha.ac.ir on 2025-10-20 ]

[ DOI: 10.52547/johe.7.4.1]

Ohed g (oSS

OB A 95 g
(SHOge WS e (>ib (g )b Leial) sl
oS el sllis g Lo

053135 405 5 ools el 5 41520 o6 pglaaz s o3Il
$|)A C)b o)b)‘ 9 )LJJJJ.A =R i

b coles
sl o0 bl Slojls et Jlo Clom g0y anlllas ol

REFERENCES

1. Malakouti J, Rezazade Azari M, Goneh Farahani A.
Occupational exposure risk assessment of researchers to
harmful chemical agents in Shahid Beheshti university of
medical sciences. Benesina. 2010;13(3-4):12-6. [Persian]

2. Olin GR. The hazards of a chemical laboratory environment-
-a study of the mortality in two cohorts of Swedish chemists.
Am Ind Hyg Assoc J. 1978;39(7):557-62. PMID: 567938
DOI: 10.1080/0002889778507808

3. AhnK, Ellenbecker MJ, Woskie SR, DiBerardinis LJ. A new
quantitative method for testing performance of in-use
laboratory chemical fume hoods. J Chem Health Saf.
2016;23(4):32-7. DOI: 10.1021/acs.chas.8b23409

4. Man AB, Gold D. Safety and health in the use of chemicals
at work: a training manual. Geneva, Switzerland:
International Labour Organization; 1993.

5. Maupins K, Hitchings DT. Reducing employee exposure
potential using the ANSI/ASHRAE 110 method of testing
performance of laboratory fume hoods as a diagnostic tool.
Am Ind Hyg Assoc J. 1998;59(2):133-8. PMID: 9487667
DOI: 10.1080/15428119891010398

6. Eller PM, Cassinelli ME. NIOSH manual of analytical
methods. Pennsylvania: Diane Publishing; 1994.

7. Jafari M, Kalantari S, Zendehdel R, Sarbakhsh P. Feasibility
of substituting ethylene with sulfur hexafluoride as a tracer
gas in hood performance test by ASHRAE-110-95 method.
Int J Occup Hyg. 2014;6(1):31-6.

8. Malakouti J, Mosaferchi S, Hasely F, Azizi F, Mahdinia M.
Health risk assessment of occupational exposure to hazardous
chemicals in laboratories of Qom university of medical
sciences. Iran Occup Health. 2014;11(2):13-25. [Persian]

9. Chen K, Wang W, Zhang W. Investigation of influential
factors on laboratory fume hood containment performance.
Sci Technol Built Environ. 2020;26(3):387-99.

10. Nor M. Effectiveness of local exhaust ventilation systems in
reducing personal exposure. J Appl Sci. 2014;14(13):1365.

11. Peplow M, Marris E. How dangerous is chemistry? Nature. 2006;
441(7093):560-1. PMID: 16738625 DOI: 10.1038/441560a

12. Marendaz JL, Suard JC, Meyer T. A systematic tool for
assessment and classification of hazards in laboratories (ACHIL).
Saf Sci. 2013;53:168-76. DOI: 0.1016/j.ss¢i.2012.10.001

13. Marlow DA, Looney T, Reutman S. An evaluation of local
exhaust ventilation systems for controlling hazardous
exposures in nail salons. Division of applied research and
technology engineering and physical Hazards Branch EPHB
Report. Washington, D.C: National Institute for Occupational
Safety and Health; 2012.

14. Mari Oriyad H, Zare Derisi F, Jahangiri M, Rismanchian M,
Karimi A. Evaluation of heating, ventilation, and air
conditioning (HVAC) system performance in an

s Siglae 1) 093 o a8 g Sad il Bain s

Anled oo jlpl (pg38 (Shy pale oKl

2lo olas

alansla a8l olas aigSae adllas cpl o Bac g

SN Sl o

IR.QUMS.REC.1398.067 M= oS L allie oyl

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Mbu;o u"3)3 L}"J)J |n5lc LR L pan

administrative building in Tehran (Iran). Health Saf Work.
2014;4(3):59-66. [Persian]

Tseng LC, Huang RF, Chen CC, Chang CP. Correlation
between airflow patterns and performance of a laboratory
fume hood. J Occup Environ Hyg. 2006;3(12):694-706.
PMID: 17133690 DOI: 10.1080/15459620601015695

Volin CE, Joao RV, Reiman JS, Party E, Gershey EL. Fume
hood performance: face velocity variability inconsistent air
volume systems. Appl Occup Environ Hyg. 1998;13(9):656-
62. DOI: 10.1080/1047322X.1998.10390134

Ahn K, Woskie S, DiBerardinis L, Ellenbecker M. A review
of published quantitative experimental studies on factors
affecting laboratory fume hood performance. J Occup
Environ Hyg. 2008;5(11):735-53. PMID: 18780237 DOI:
10.1080/15459620802399989

American  Conference of Governmental Industrial
Hygienists. Industrial ventilation: a manual of recommended
practice for design. New York: American Conference of
Governmental Industrial Hygienists; 2013.

Arefi MF, Shahna FG, Karamimosafer A. Qualitative
evaluation of the performance of chemical fume hoods
located in the laboratories of the university of medical
sciences in 2017. J Occup Hyg Eng Volume. 2018;5(1):1-7.
DOI: 10.21859/johe-5.1.1

Esmaeilzadeh A, Golbabaei F, Zare S. Qualitative assessment
of local ventilation in petrochemical company laboratories
for reducing staffs exposure. J Occup Hyg Eng. 2014;1(3):60-
6. [Persian]

Tseng LC, Huang RF, Chen CC. Significance of face velocity
fluctuation in relation to laboratory fume hood performance.
Ind Health. 2010;48(1):43-51. PMID: 20160407 DOI:
10.2486/indhealth.48.43

Memarzadeh F. Methodology for optimization of laboratory
hood containment-volumes | and Il. Bethesda, MD: Division
of Engineering Services, Office of Research Services,
National Institutes of Health; 1996.

Choobineh A, Golbabaie F. Performance evaluation of
biological safety cabinets in a biological research center. J
Sch Public Health Instit Public Health Res. 2005;3(2):49-58.
[Persian]

Goodfellow HD, Tahti E. Industrial ventilation design
guidebook. Massachusetts: Academic Press; 2001.

Ahn K, Ellenbecker MJ, Woskie SR, DiBerardinis LJ. Effects
of work practices and upper body movements on the
performance of a laboratory fume hood. J Chem Health Saf.
2016;23(6):2-9. DOI: 10.1021/acs.chas.8h23604

United States Department of Labor. Technical Manual
(OTM). Section 1lIl: Chapter 5 Washington, D.C:
Occupational Safety and Health Administration; 2010.

VAR liwso ) F o Lo ¥ 090 ((glad yo Cablogy (cwiigeo aloxo


https://pubmed.ncbi.nlm.nih.gov/567938/
https://www.tandfonline.com/doi/abs/10.1080/0002889778507808
https://pubs.acs.org/doi/abs/10.1021/acs.chas.8b23409
https://pubmed.ncbi.nlm.nih.gov/9487667/
https://pubmed.ncbi.nlm.nih.gov/9487667/
https://www.tandfonline.com/doi/abs/10.1080/15428119891010398
https://pubmed.ncbi.nlm.nih.gov/16738625/
https://pubmed.ncbi.nlm.nih.gov/16738625/
https://www.nature.com/articles/441560a
https://www.sciencedirect.com/science/article/abs/pii/S0925753512002342
https://pubmed.ncbi.nlm.nih.gov/17133690/
https://pubmed.ncbi.nlm.nih.gov/17133690/
https://www.tandfonline.com/doi/abs/10.1080/15459620601015695
https://oeh.tandfonline.com/doi/abs/10.1080/1047322X.1998.10390134#.YAw6-DEzapo
https://pubmed.ncbi.nlm.nih.gov/18780237/
https://www.tandfonline.com/doi/abs/10.1080/15459620802399989
https://www.tandfonline.com/doi/abs/10.1080/15459620802399989
http://johe.umsha.ac.ir/browse.php?a_id=362&sid=1&slc_lang=en&ftxt=1
https://pubmed.ncbi.nlm.nih.gov/20160407/
https://www.jstage.jst.go.jp/article/indhealth/48/1/48_1_43/_article
https://www.jstage.jst.go.jp/article/indhealth/48/1/48_1_43/_article
https://pubs.acs.org/doi/abs/10.1021/acs.chas.8b23604
http://dx.doi.org/10.52547/johe.7.4.1
https://johe.umsha.ac.ir/article-1-599-en.html
http://www.tcpdf.org

