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Abstract

Introduction: The medical device industry plays a special role in promoting the health and safety of the
community. Its proper and optimal management can also significantly affect the national development of any
country in terms of economics, health, medical education, and research. The present study attempted to
evaluate the impact of environmental aspects of the medical device manufacturing unit on the environmental
guality of the project by examining the impact of activities, production process, equipment, services, and the
coefficient of action.

Methods: This descriptive-analytic study was conducted with a practical purpose. To identify the
environmental aspects in the process of producing oxygenators, infectious waste disinfection device, and
autoclave system, the EFMEA method, severity of the environmental consequence, probability of its
occurrence, and probability of its discovery were applied using the Fuzzy AHP method.

Results: The results showed that the RPN was at its highest value of 160 before the control measures. This
was due to the excessive energy consumption and air pollutant emission, which reached 40 after taking the
control measures. In the process of manufacturing the above-mentioned apparatus, it was found that the
welding activity in the production process of normal weight oxygenator was 0.223. The staining activity in
the production process of wastes disinfection device with a normal weight of 0.216 and thewelding activity
in the autoclave production process with a normal weight of 0.187 had the highest environmental priority.
Conclusion: According to the results, environmental aspects differ in various devices and we cannot
generalize the results by periodization of one device.

Keywords: Medical Equipment, Environmental Aspects and Consequences, Fuzzy AHP, EFMEA
Conflict of interest: The authors declared that there is no conflict of interest

This Paper Should be Cited as:
Author : Nazanin Damnei, Farzam Babaei, Touraj Dana. Determining and Rating
Environmental Aspects caused by the Production.................... Tolooebehdasht

Journal.2019;18(6): 90-105.[Persian]



http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

Q) IE.!_“

OLen 5 als 36

Sl 03071 0lCwS Mg T 8 51 (A6 (o § S (SWrdd ) 9 (Lol
Fuzzy AHP Juao 3 o6 b 9315 91 oliwd § (Jgde Nilows Sl s o oliuwd
615z bl pli S el (i 36 O s 9
poke dt 51T o815 (g5 Jame 5 n polin oSCS (g5 L Sy ke 09 8 Ll ol )1ST (g il
Ol el g Dl
ke dl5 13T o8l (g s 5 o lis 0SS (5 Jamn oy e 09 8 skl 1 s okt 5Y
Email:farzam.babaie@gmail.com SYOF VSl il L0l Ol Ol g Dl
1 Sy lams 5 b lin 0dSC> (Do g5k oy 51T oKsls oy Jams Sy e 09 8 L5kl ¥

S

e e 5 ls analr el 5 Sl Ll 3 Glo g D Sy Ol g St 1d0NRR
e BB S5 a0 2 5 (Kb 5T Oleys 5 Sl osladl i 51 l5 e 0T 4
e S 6 505 am p 5 63,8005 b ol SRasg sl SIS 31 (65558 8 e deng )
(Dl 5 T3 el 3T e U1 (S Sl oS A ol Jamnns
Sl s b Gl kST 055 53 2 se 058l Gladaly O el s o 5 Do
sl 3

bld g ol (2,8 D b (o — (o g5 ) Bl R s IR 990
S G 5 Gsie Bl oot o Gl inS T $aelSans g T3 Jaseacos ) slaair
LT3 ey 5l 0T Cads Jlal 5 el g5l (Jommal ) daly i EFMEA s,
Ll oddoslazal (FUZZY AHP) (656 51 peandas |l

S op VP sde dm lae o SYL 5o IS Sl 1S RPN s o7 5l 0l s tladidly
Fooaode ol Hldie J S SISl de gm0 ot VT HLasl 5 6550 a0 o man OT Jds
W anT 3 50 o b s Jaseia oS de ol W5 4T3 guuad;y 55 e,
333 b Sl o&as a5 AT 5 55 (65T Sl /TP Jley 035 b Slad ST o8z
o lsl cn e IS AV L 055 b S 51 W5 T8 s K Sl 5 /YN J
HEL (o el s

RS b Dl laolSans 55 amalon ) Gt sdaTiwsy mli 4 45 | 15 5 4o

.;\;m&,:&ﬁ;é\ﬂ\,@um@wdutédxﬁcﬂ;,lgol}:@,.@b@,w

EFMEA Fuzzy AHP ( loseslu j adaly 5 baaca « S5 Sl g 150l (SS9

VWA Llwl g u,a.ga‘\...:«'» o yleds Lr.&-’u?s:& Jl ERTRGN-AN VY t}na BRI L;“l‘; aslale 93


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

qy

N

w3l s oy Gl 0508 oy w5 a3 31 BL Jasean ) slaads gubas 5 olulid

AHP 5y cojlns dffr*‘““ Sl Jmoly e
sl Lu g o ol (Analytical Hierarchy process)
and gy ol (F) Sl ol slgiie e3s VAL Jle s
4 edoy S e TR Ol S
Sl e S 0) U8 e aes el sla awslis
(8) 3,8 o5 5 a1y Olusl &gl

3ol 8 gole @ b wblana gfuzzy-AHP - 25,
2ol 5 35 o5 fuzZy AHP &8 5550 ol 5 Olidses
SN Sl b amlie 3 8 el Al 55 65

dlie 56 AHP CGous e j5bay das o 4l AHP
Jlon b g 2 L ooy (slacs S s S0
YU 53 (bl Jlrs) Jool Coun b (5150 dhads 65 4 b 0
.(a)@wﬁlicb):ohgu)@ﬁj,u,\:”}

e 5 el 02 LOT ood Caarl b5 gl juolis el
G50 nl 3 s or dulie @il iz D)o OT I 5YL
s oS5 a4 Odw, b (eigenvectors) o3y slayls
(Sl 039) Wslsy olg Ois 5 Nsd oo drnlous L) STl
V) ol Lol Coas 4y o 5 556 o ) S5

Sy b pshia i 53 () OLes 5 Jsy
Ao )3 ¥ 5 Y agly S s g ol Jaselns
Sy o 5w ol S AHP gy 5l eslizal b g 15 e
SNl o bl 4 Sy FAAY o b e ST
Slaodu VT ¢Sy oF/+F o 0 | adate £ (o308 Cudh

adlate Sl 28T Ll osls ) YIYF 0 i b OOLSG 5 mle

VWA ol 5 ot o ladicpadons JLo

.

doio
Sl Sy ple ) G e 5 5 Sas L)
4 Obojle gl 1y 5 9 Covo darly 9 Oliabl 6 SoleNb!
38 D3y osls 5 035 e Ol B2yl ol es
el Slagatle 50 atia OT Jasaco
Oeed 4w Lo Dbt 4 pde S5 byl Ol gea
oSas kg5 (5, 55k 5 555 5000 e 5 sbay L 5 ate
el 5 shitnsy o Sl (2R (S gk Wl Sl
Sl Sl osedddd 5 gsie Gladilony 03505 05 2 5
Bl & Wil S g5l s S BOLaley
(13,8 o 3 eslizulsy ge ((Sls) ot

o clolSans alax 1 e snST oaws ¢ -
B e gladbaizn 3 Lo (gl5n 058 S 0 L oS iz
(NS o ol 1y O yla 3L 35 50 0 & O3S |

S lyls g1 o bl b oS pl oS
DRI Sl sdkBp Ll e 31 0T 53 o o 525 5 alaioes
Oda o Fege 358 o0 3Ll (03503 o ! sk 4 Les
prel 51 Olabl Jsam (aoealon s SIS L5 el
G & Sy Ol dber | Cnio & sl
5 018 sl (s glly )3 p3 e Cadle b
trw g 4 e Solghys S il (daomecan ) D)
()55 Jbann § 5 Comg 5lame b 58 5l (555

Sl sSE s ol mb logas oSt Jd o

ol Caliden 9 C}.&LA


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

v II_!_!_“

Ol =l o83t

Jes i 55 Gy 5 lp o Loler Ko JES s
Dby S O i ol Ol wsd e eslil S
Olse 4 oy 4 SIS us 5 $50US Gla e (AL
OLen 5 AT (V) Canlodds slalis adases o 5 5y 506
Aa g e o pde 6l sl Ol (ol adlles 55 (YY)
Blo 35 4 pamie dilie 6 55 Sole ol wl g i a
b5 $5yslaS dibie ¢ ys 5 Ok gd ol os s o
S (OF) Sy S (V) Wil g e gble I s
Slse 5 Lazaly SIS (gl jast L Bl b g e ot
FF 5 9u) Gl op 5YL (sl 0315 OLES 5 )y » (AHP)
() 355 o b s e "Relevant” jlas 4 (4o s

G glaacr Sl Jyl dojy s G opl 1 Coda
oRaws dlox I (Sijy Sljgas 5 dnlp 5 56 Jases
oKaws 5 Gsie Blomy o b o oKiws Glui s
Sl ol 5 Sdad, 33 6 53 5 Sl 03 S 51
s ik 3l o3zl b (S5 Sl g oo S g
el o3 FUZZY AHP (656 515

IR 93
S s Mos (o5 () f8 e S g
Sl (5,573 8 aay el (63,08 (oda g5 bl
Olalllas) odalive (gl AlulS) (oobinl gla Gy, » uw
AL o (65l 5 (e
oslizul Ul gl 36 AHP eSS 51 ¢ o 2oe 5o
(oda 1 b ¥ e S5 Tl bl cpl sl el

g Sl SSa e A3 8 @yl baylae s claylne

VWAA i) 5 pmgaitid o sloh cpantonca JLo

G jlaes &Sy o VL VA V/Y 6,05 b s sdacbli>
4 Joloe a3 (s 5l m Fas (03 350 e
3y gleld s walitey b s Sy 05T 2525
Gy day Al o 55 5 ol 03505 Gateie OT Coasl
N Gl ol o - Ls

a5 Ky s 25 3 (A) OLKea 5 &S5
b Csllg 5 el dame 3 Sleal cely S0l o8 s
FMEA(Failure Modes and s AHP 5, | szl
53 &S g5 Jlea! o 2y o0ls Olis Effects Analysi)
OT Lt o fge o dblon il (Sl = (o] Laos
ozl s 2S5 ) Lo 53 Gl 5l ol 58 s
(DLEL o Oy elael O p 5 15 bl () § 5859

s e daly BV g i F sl (V) 01 SKes 5 65
@lold Jsulal )T ok pemms G150 T3 )
5 Sk Sllee a by Sy VL Cadods
L eKiST S laoy S 5o Il ol lasl s o2
Ll 0sT Cws 4 (RiSK Priority Number) RPN=1Yo
S o RPN 00 (g pdie bl (gam )5 sde 4 4> 5 L
e sl RPN Ol ge a0 colas £ 515 sae ol 5 5V
Soeslizel 4 Olg e Sl dex I Casleds 5 ae
(iS55 3l s 5 eduNT s Js 6uw
oslizal 5 SL5L s faie 4 3955 S8 5 1 03 ]
(V) 5,8 olal oSS 8 I s

33 dasealn ; Sl 3 Slallas 53 (V) 0K 5 ol


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

a¥

N

w3l s oy Gl 0508 oy w5 a3 31 BL Jasean ) slaads gubas 5 olulid

s a8 55 ke Jelge goled aelitin y 53 Sl > 4
53 b e SVl ol W s 8 amlie S L
O G ) Wl ol e S 35
S 9 deslie 95 4 95 Dose 4 1) Lajlae aled aeliin
Sl bl b oSee OVIGe STl 1 4
o ol 03 Lolas (pleS Osz 5 358 (0 oo bl
o S S a b lb sl 8 1 a5 s
sy bl S 4 L Wb SV STk o
Clg;ﬂ sbie 4 taalsl s L g s L(V0) Sl dal g
aliiny dajlas o Sl (Sils et 5 ) Slglis
adllas 390 0y Ol )8 51 50 Ole ok 1 b o
s a4 Sledbl) b osls o Sz OLL s oif L
sla oSS 51 slas by Sy il 5 (s 4l ey 31 0T
Wl 0 453 5 0 gy ok 03 pl o jlair (S mnad

4 (V) S8 53 55 G slaskee i) 5 baslas Obe Ll
(P 055 5 Gk Sa sl bl 53 5 el okl 0liST g
wstls p FAHP ¢SS 51 onlimal b baylas 5 5 alas
JB s Jom Slslne bl GBS 5 Js 558
(S5 5 G e ) b (G b ST i
SIS 5 S Sl g =l 50 5T
ol WS el e () S gl K8,

A3l o IRJAU.SRB.REC1397.149 4L

VWA ol 5 ot o ladicpadons JLo

5 bl Oldlles G e 53 s laslas s
sl ok o3l (glalaulsS

350 3B AHP eSS (sl 05 Gslidin a3 ol 5o
2 Gl Sope ol el S5 15 eslind
AU amaln ) Glaair Cgx Sl tagh 5o addles
Bl Sl ot g o8 Glal S| s Ay T3
Sl osn Sl eluly (IS5 oKausy Sais
4 o ol OB Colo s Olpde b oaslas 5 S,
3,8 Glalid lan T 5 glae sazme &) g0

S35 02 D 5 S p S 05 ) OB 5 LS
o b ding LT Ljlas adST L5 sy ek Ll
23 olre s s bjlae ol Olaiss el 3 658 bl
Q@q—aﬂséumﬁéwﬁf):.x\w&&aﬂ(\)ﬁ
23513 e 3550 OLalid )18 Ol S

b pole (pld () amlis » (G o 0y aalidny o
Ao 5k 38 55 53 e oS Sl Jla) el KuS
wr g Sy e opl 5 bslae el O ol ks LSl
b 53 ool (68 e b byl 4 8 3
) wmlis p gme Slaasliinn y oplply Sl e Y
dnlea b0 daliiow p SLL (VF) Sl Sls )5 0 Sl
S Ol S b () p Bl el
s Syl 53 Sl gy A3 /Y 31 ks 5 Syl

335 L


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

0 ll__.___!_ll

Ol =l o83t

Jiagug__;jéu&-?c.._..ﬂ.}'}_- i
O I ot e
v,‘:“"“’“"""'?)""i’;’

S gl 5 o s o st S

\ SN

- -
o 3
i o=

= =

> 5
"/
/
|
\ / L&

N !
\ % — < - \‘
‘ ‘(" X /,’4 . ‘ %\

ORGP 'L g I PPN DOV W PRSPPI O - JUCH) e S SNCIIE PP ORI [PV W) U S g IS B (9.

b 5 dmlie Sl 03 D35 S ool S0l
Sygas el Lol gbaslas Tl S o Laa>
Jols Lol slajlas andllas cpl 53 Llodd awslin o35
s (513 Sl (S| 2 (6,8 0By b (g K g
pll sl p bl hp 5 IS gl Ky et
35493 Sope a bl Al a jolie el () A lie
wils sy paie N ads &S 53 S il s anlis

n(n—-1) Gl

s5m3 oban 8 Oz (238 dal g &) g i
08 5 5l 28 s Sl a5 amlie ¥F ul b el
s dw 0155 Al 3 ($3le el 5 (6l s sl 0 ol
o Sl 53 gl ol enls Ol Jgder &K s 01550 !
el OO ambes 5 lae 2 50 bjles 5 O b
okl &1 (V) Jodr b Gollan slawloes (6 4o clajlins 5o 5

K|

VWA Llwl g M‘r:«;l o yleds Lr.h-\’s:& J

& wsl
O S esly o g 4 e S A S5 4S5k Olaa
9 i gl 5 Sl odd eslizel FAHP ¢SS 5
4 plie Sl ol oslatl gele a3 4 pwlie Sl ole
ks Jeloi (6555 pBly (ol plog Lawg ol 4z
S5l e Sl addllas cpl 53 O oSl 0ld &S50 5 e
s 5 Sle S 1l by ol ok oslizal uli S
sl 0 o5l Slulid )8 o8 s Sy ku o Jyl sl
b Sile Bl 0> adsl O35 ela)lS Ol i A s
o pod g o Sile g 05 5 Sl 0t 0313 b (slal)j s
55 dalg LS ks 5Kk ol bl 5 ol sl
Aoslses S Dglad pae p Sglad 5 8 ki s e
B oy Fmlie puntin 5 Kile 50 b (255 auglie

Sp Sl C}Ua GL&}};L;«J&AALLA\A 93


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

hY4

N

w3l s ol Glu 0508 oy a5 AT 5 51 B0 Jasealans 5 Glaais (sduasy 5 ololis

Sasn el Glaslas () e e Sl Jade

S 51 oos 1y 1T 538 o Lo o oSy Sl 03 o8
g & % & o g & & 8 o g & & RS fa
3 = 3 3 3 3 = 3 3 3 3 = ] 5 S
=3 Y & & & =3 0] & & & =3 0] & & &
AN AL AL /AAA ANV /AYA ANV ANV ANV WAYNZ /Y WALR) /YA /Y /Y
/v A JAAY /oA /P AY JOAY /Y Y4 /08 Vit4 4 Y2 o A /YA /YA
AN JAYY /AYY JAYY JAYY /\ WARYS Y JAF WARYS /144 JAYY AT /AYY VY
/+9Y /+AF /24y /24y /+AF /AP /A MA /A /o AD /T MA Y WARYS Y JAF VAR
/oA AN AV M AN o/ OA /o8N RYL) 4 Y4 /Y «/*VA o/oVF VY «/*VA
YN /v AN aNY aN% /v AN AV /Y8 o/ VY o/ VE /Y8 /449 o /+4¥ «/+4Y /24y /+4F
Y JJAYY AT AT J/AYY YNS YYS /Yy JYYY YYS Y JAYE /AT XY JAYE
VY AVE APY AT AVF AYY ¥ ias ¥ ias ¥ ias Y WAL /Y4 A% YA AY4
/444 A AR AR A AXEd AN YARYZ VARV AN /A /Yy /284 o o

WWAA el Ngr..w a)la..iur.a.\q;_.a Jls

Crisp


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

av

N

Gatosl Sla sl s 5 odkd dnwlome Lo 015 500Y Jgdr

oL, =l ot

S 1 oK W 5 T 5

5588 Bl Sl o oKz

Sl 0508 o

bolee 055

o C.
g g g poF ¥
“ 5 6 \ R SN S S 3 2 o b oYY S T
€ f £ & £ ¢ £ n £ € ¢ ¥ z L A\ T c
-, < & : -, < & : -, « & : “ € ‘e £ - 3
C c. & e C c. & e C c. ¢ e C. - E ( c F
C- C- C- ’_._I 3 ?\ x\ g‘
C. C. C.
G G G Yo M v
A YAV VAT VY /AYOF YAl Y\ NAALVNS AN Los )3 o Ll
\q /4 )8A N F Ve R AT b RN 1OF S s il
5 A AT % /2 YAV AP v OFAF Y by n A0 X
_ JYAY DIYA Y 3
3 V/18F AF \$ D Y & RN AYE <l 4l 9
Y OFAY XYY v /e FO4Y Y Y /A FAY YD s 52 Hlesl
\ % YO 2 / FVAA JAVA \ o/ 0¥ JYE Sl s o D
Y /0V4% /YF ¥ Y /140 . VERY YN 52 52 5Ll
112 f/AYYY WAlax YA g WA \F /AYYE “JFYA Sl o ol -
/oA /v A /%4 'f:
2% Oy Y fy Ny VS * /410) YA ISR SR IPTS P o)
A XYY Y £ /o QF A8 £y /01Y4) JAAY Sl iy 4l

V\WAA Lwl g u&@‘r—;&:‘ o yleds (o Jls


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

A

N

w3l s ol Glu 0508 oy a5 AT 5 51 B0 Jasealans 5 Glaais (sduasy 5 ololis

Gatosl Sla sl s 5 odkd dnwlome Lo 015 500Y Jgdr

S 1 oK W 5 T 5

5588 Bl Sl o oKz

Sl 0508 o

bolee 055

o C.
< s & ?\ . . Iy
noF & P s Y o s ¥ 2 L by s S
€ 7 € e € f £ U £ ¢ € e S ¢ F A\ T c
& ¢ & , L ow & £ w & ' " T - &
C c. G o o c. G o [ c. G o C. £ ( \ \ R
C- C: C- "—1 3 ? k3 g‘
C. C. C.
Lo o Lo Y- v v
4 ERYNZ YARY4 4 RN /444 o ey R e 5 Mo L
B VAR LAY 5 VA v of AR AT s oMU
YV AN V¥4 Y. /A AD AAE X RN Y STl s ks
5 IR Y55 X RIS VYO ¥ LPSY YF S35 500 pa
¥ s Y vs SOV AW A L/ YOAY YWY 52 52 5Ll N
CAYY LT K
T - ne - BN
YA ERV.Y +/\FA Yy /O\YY VY YV Y JVE u\ BE) w)k:lw 3
Fv AT VJOAY A R RV oY AR R b gip M6
v IRZY CYFY YY C/AVE SVE T AT JANY Lo 53 o i
4 VRN ALY Y\ VA YN VY XYY CYYY 52 5 HLasl '
Ay COAY oY 3\
A XY JYFA Y AT A A YD XY Sl sy 5 B s 9

WWAA el Ngr..w a)la..iur.oi\.\q;_.a Jls


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

a4

N

Gatosl Sla sl s 5 odkd dnwlome Lo 015 500Y Jgdr

oL, =l ot

S 1 oK W 5 T 5

5588 Bl Sl o oKz

Sl 0508 o

bolee 055

o C.
< s & ?\ . . Iy
noF & P s Y o s ¥ 2 L by s S
€. 'y €. <. €. 'y €. C. €. 1y £ L 'y % £ . \L\ G
£ ¢ & . £ ¢ & . £ ¢ & . N @ e g o - 2
C c. G e [ c. G o (- c. G e C. & ( \ \ .
C- C: C- "—1 3 ? k3 g‘
e. C. [N
G G G Y- v v
or HeYA Y82 ¥Y Y I TS AV L o L]
Yo /0 VFA WAYd) ¥ VPSS VO vy Y VR ol s adss
) /e VOA YAV v “/eAF i A AR /A bsn oMb
¥ L YRY YT Yo Y NIRRT FRIY YA S s adss
5 /e ADY VNF N e FR /AD N Y, (/+Q¥ b s MU
£F AYY AN 5 AV /10 £ R AT 58 53 adss
X2 A AV £ ONY /)4¥ ) YAy AVY <l os el 3
i.iAh n'~é/\ ~.~Va 3
Bt _l,\
£ YRARN YA o /o0 /oM 2% Y s NPT KW FA s 3
Y4 OAPA AR 2 ALY AR YA AT CYVY Sl s adss
\ /AN YYD Y4 / VDAY C/YVE i /Y CYEY Cra&ias) o s

V\WAA Lwl g u&@‘r—;&:‘ o yleds (o Jls


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

N

w3l s ol Glu 0508 oy a5 AT 5 51 B0 Jasealans 5 Glaais (sduasy 5 ololis

Gatosl Sla sl s 5 odkd dnwlome Lo 015 500Y Jgdr

S 1 oK W 5 T 5

5588 Bl Sl o oKz

Sl 0508 o

bolee 055

o C.
% 'f '»; ?\ . £ Iy
T R R 3 -
€ TOE L. € TOE . € T . ‘g ¢ £ L L G
% & , 6w & ’ 6w & ' N @ w & & 5 2
: h . + h . + ) . h = o ° [l
C c. G o o c. G e C (ORI e C. E ( .
C- C- C- ’_._I 3 ?\ x\ g‘
C. C. o
G G G Yo M v
iny o/ N0Y WY o JOVFD VALY Y. /4144y /¥4 52 )5 Lzl
1 /OYOVO WAL q JOYSA YV 14 AYF JYYE S s 4l
£y OATE V00 *v OAeY /A4 YA OATE VFA Sl s g2 ran J
_ n.nj\? ~‘~\/Y' i.'ﬂ\ l_}
1 YA ALY A JOYE “/\VF vy JOVF /\OF oo Ll g adss 9
oY AN LY N g VA N £ VAL /VFE Lo )3 1o Ll
oF RRY! XY oFf AR OYA £ R O b ol
12 YA «/YAA Y /e BY Y 10 ALY /AN S s
Y CYEY Yy \ /0¥ YO v VYWY CIYYY 192 5o Hlasl W2
_ VYL 'Y\ CAY xl,{\
S /AYYA FARY ¥ OFYY JARYS Y «/+14Y JANd Sl d S s Y
A o/ VAYY AT 1% /eYe4 YA\ Yo NV /VFY Lo 53 o L]

WWAA el Ngr..w a)la..iur.oi\.\q;_.a Jls


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

Vo

L

Gatosl Sla sl s 5 odkd dnwlome Lo 015 500Y Jgdr

oL, =l ot

S 1 oK W 5 T 5

5588 Bl Sl o oKz

Sl 0508 o

bolee 055

o C.
3 2 2 poF ¥
noF & P s Y o s ¥ 2 L by s S
€ ¢ & ¢ € ¢ € U € % € e T ¢ £ A\ T c
£ ¢ & . £ ¢ & . £ ¢ & . N @ e g o - 2
[ c. G o o c. G o (- c. G o C. £ ( \ \ R
C- C: C- "—1 3 ? k3 g‘
& & & “ : :
Y /Y VMY Y A /Y YEA AYY v RVt O ERPRE
0 O R V4 JaYed R Y4 R A by AU
2} ARV ViR ¥\ RS Y s s NARE bsn oMb
v o[ YAY ALY o V/AYYYF YOD q /e YOAY Y $ SoF w22 e
) TUN VARA1 Yv YAYau /YYA Y$ YL AV b:aﬂ).} ‘M)W‘ b
JAYY JAYY Y\
L. .. b,
v o/ AF /VF A VO «/\04 e V/AYOY XY 55)’&"5)‘&1’“ N
YA Y JAF Ve YRTY, AR WY YRR N$F T s alss
¥ IR Y$ Y5 WY YA Y YYSF AN 12 52 435
e NB A0 as APV A4 ¥4 RV YA Lo 53 o LS
VR CRRYL Y ARV IE 7 N
3 /4 AAYD CAAF Y¥ Y2 OV 5 R +/144 &35

V\WAA Lwl g u&@‘r—;&:‘ o yleds (o Jls


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

VoY

N

w3l s ol Glu 0508 oy a5 AT 5 51 B0 Jasealans 5 Glaais (sduasy 5 ololis

Gatosl Sla sl s 5 odkd dnwlome Lo 015 500Y Jgdr

S 1 oK W 5 T 5 S5 Bl Sl o o oKiws Sl 0508 o laylae 03
o C.
ii & & ?\ . € ?
a F & ¥ G o ) 3 “ v O G Ct
3 + ,g!‘ b3 o + ,k'. k3 o 3 ,k'. o . . R _
€. : £, C. €. : £, C. €. -g £, C. :g % £ \% \L\ (S
. c . . c . . [ . G, ‘e £ @ — 3
£ « & £ « & £ v & “ e, . ° >
[ c. G o o c. G o [ c. G o C. E ( \ \ A
C- C: C- "—1 3 ? ] g‘
C. C. C.
G G G Yo o v
*Y /NOY ATY v /A AT 133 N0 Y Sl s 4
by AU
Fr GAYY JAYE fF /v e88 /44y O+ e AS YD o™
v OAPA VAV \o R YAA v YD VAP S s 4l
Y JYNY YAV s /YFR) YAdnd \n'% Y nat «/\4¢% o 5 Hlac

WWAA el Ngr..w a)la..iur.oi\.\q;_.a Jls


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

Vv
L]

oL, sl w5k

S e slaolams Sl 5 g T ol 0l b
4 i S 0358 (a5 55T 0L o NT GG
Al g a8 5L 0L et VT uT 3 cpl 5o cmlio L
bl o SRS B o sl (SlaottNT oS pl S
Bod L beau¥T oS de laolows g glialy s
Al e J S BB wl K 5 Dol Slll 03 8
380k S L O Lol Slls
MCDM(Multiple Criteria Decision Making)
5 Cadsl @ pldl Ol5 e (e S35 L OT (SlaeSSS
sleair auas; 53 36 AHP Gy 5 5es suuas,
Gah (el ) sl sy ol lasalo
Syl ol Sl S5 ol el

il e el Sl el Wl sla sl
SISae Lods 873 a0l & b g e glalidd (g 5lul
Sy By ol 5 6Ky DLl sk 5 ol es
bl 53 Ogllee 31 OLSLE bug ST S
515 G jlaes Lo ol

Oz 5 ot VT 2alS (glialy 5 (gomlia 1 35 5eT
8,80 5 Ol SLIB el L2l 655w
L g daeaans 5 lan il (bl y 3 Ll g
Sl bkl O i g > 41, K 5 ol Sl
S FUZZY AHP 151 05 ol 5o e
S pois Ain 53 Liad 5 5 o Sl sla I3l o5
gy by S bl GUlS s w5
b Olelisyl8 5 B8 55 L ke (slaslas

.C'_..»‘)‘)

VWYAA Lawl g U"""V‘.‘“—“ oyleds Lrﬁ-be.:k J

Wy wwlp gbodle el udasie 51 m
OT Gladaly 5 daseaon 5 slaair 55 de laolaus
@ Fs 5 dlal (s B L5 s
Bl I 28 DIl baly oyl 55 48 ol RPN sue
T Cwli RPN s I3dee 5 i3 &

53 Y Jl i 03 b e Sled s o
035 b oS s b Gl 05087 s A5 ) 3
Ky cdle 5 IS 51 g Al s AV el Jbe
ST CORH PRt SV ST S PR RPN |
ol slobas Sl s 5w (Fske Loy Sl o
i 815

oKows Wyl 53 S Clb slajkas )
PRVAL GRS R ITRRTS P S PRRE PSRN Y
S 5 g e o a A b 05 b e iz
ST 5 Sl lasbme 5 5 Ll 1 Coenl &y )
Sl ke Blemy Lol g oSws A5 bl 5
JUs 055 b 5 b5 /Y0 Jbo s 055 L 1sm 55 0 ¥T
350 1) Caenl Cu I o ST 5 o i S 5 4 /0 AY
oBows g wylp 53 8 CIb laslae 4
alss 5 /YOF Jo i 055 b S50 s g B IS 5
S 5 ke i a NP L 055 L T s
Ayl 1y Caeal o Sl

S5 domi § Sou

el ) Slaair Gluad; 5 gLl 4 dlie ol o
Aot g s Glal ST s Ay TS 5 30

il 0k a5 5 oIS 1 oy G sie Kileny Sl

Sy g&l%cﬁ&»;k&umb):


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

e Sl s o o Gl 05T oo w5 dnT 3 3 B0 Jaseaon ) slaadr gubas, 5 ol

Ll 0355 gy p 5 Lol JB Sl

Xl Ol

$ 8 a8 Ll e 3Nl Wi ) OB iy 5 alos
3105 g m3le SLaS

S8 9 KL

Ol jegd S0 p s OIS 1 il o 05N 55
b 1) SLlnnl G cpl plawl 53 &8 s O, (S

'("..)}Tg}‘“"‘f@bJ'Gﬁﬁs"\bJ*"

3 51 Gl 05T oBows 5 Al b G ol 5
b 55w s Ll Lok oS

2385l s 65l 5 5 5
S 3031y 3 5 ol Cusgdou i a plnil S g
Sl 0355 gHea 0ol al Sl 3 G
A DL leST 0355 o s 53 G (2 Slaly s 5ns
LT cwle Ji5 Gy oo sla ST 5

G e,y 5 Slbs s s 45 ol o3y

References

1-Saeb K, Kardar S, Salehi F, Alidoust Sh. Assessment of Hospital Waste Management system
with focus on disinfection method. J.Env. Sci. Tech.2017; 19(3);113-28

2-Farzadkia M, Moradi A, Mohammadi MS, Jorfi S. Hospital waste management status in lIran:
a case study in the teaching hospitals of Iran University of Medical Sciences. Waste
Management & Research. 2009; 27(4):9-384.

3-Askarian M, Vakili M, Kabir G. Results of a hospital waste survey in private hospitals in
Fars province, Iran. Waste management.2004;24(4):52-347.

4-Saaty TL. How to make a decision: the analytic hierarchy process, Interfaces, 1994;
24(6):19-43.

5-Saad S, Kunhu N, Abdalah M. A fuzzy-AHP multi-criteria decision making model for
procurement process. International Journal of Logistics Systems and Management
(1JLSM).2016;23(1):1-24.

6-Sarfaraz A,Mukerjee P,Jenab K. Using fuzzy analytical hierarchy process (AHP) to evaluate
web dewelopment platform, Management Science Letters.2012;2(1): 253-62.

7-Sharma MJ. Fuzzy analytic hierarchy process—based decision tree in identifying priority
attributes for supply chain coordination”, International Journal of Logistics Systems and
Management.2014; 17(1): 46-65.

8-Pordel J, Varshosaz K, Dehggani M. Environmental risk assessment of PTAW 2 and 3 gas

pressure stations at the FMEA method. Second National and Specialized Conference on

WA Ll 5 oot ojladiceadona Ju 35 Cbldg C_,Lb b oo dliale g3


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

[ DOI: 10.18502/thj.v18i6.2601 |

Downloaded from tbj.ssu.ac.ir at 3:38 IRST on Tuesday December 1st 2020

AR
L]

oL, sl w5k

Environmental Studies of Iran, Hamedan, Hegmataneh Environment Assessment Association.
2014.[Persian]

9-Siyahpour Gh, Ork N. Environmental Risk Analysis of Ramin Ahwaz Thermal Power Plant
by FMEA method, AHP, DELPHI, The first national conference on science and environmental
management, Ardabil, Institute of supporters of biology. 2015.[Persian]

10-Jouzi SA. Saatloo SJE, Javan Z. Environmental risk assessment of the Olefin plant in Arya
sasol Petrochemical Company, Journal of Health and Environment, Iran. J. Health & Environ.
2014; 7(3): 385-98 [Persian]

11-Saini V, Gupta Ravi P. Arora Manoj K. Environmental impact studies in coalfields in India:
A case study from Jharia coal-field, Renewable and Sustainable Energy Reviews, 2016: 53:
1222-39.

12- Makram A, Khadija G, Salah J. Geospatial and AHP-multicriteria analyses to locate and
rank suitable sites for groundwater recharge with reclaimed water, Resources, Conservation
and Recycling. 2015; 104:19-30.

13-Podgorski D. Measuring operational performance of OSH management system — A
demonstration of AHP-based selection of leading key performance indicators, Safety
Science.2015;73:146-66.

14-Wang W,Donga C,Dongb W, Yanga C, Jua T, Huangc L, Rena Z. The Design and
Implementation of Risk Assessment Model for Hazard Installations Based on AHP-FCE
Method: A Case Study of Nansi Lake Basin, Ecological Informatics. 2015; 3:162-71
15-Ghodsipour SH. Discussions in Multi-criteria Decision Making, Amir Kabir University
Press, Fifth Edition. 2008.

16-Mehregan MR. Advanced Operational Research, Academic Publishing. 11th Edition. 2013.

WA Ldl 5 oot oslods (padzen Ju 35 Cbldg C_,Lb b oo dliale g3


http://tbj.ssu.ac.ir/article-1-2790-fa.html
http://dx.doi.org/10.18502/tbj.v18i6.2601

