[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

VEDY 5l X ol o Tl ¢ ame S bl lad Lo & 555

Vo¥— Q) bbb
O 51 (0351 g hgwo (5 30 S Sols H ko J Culd o
Shaxo Com ) 9 gL

0uSLils dlgh (SO () a5 uxo 09 )5 a5 baurxo (quiditp (3550 (59D ¢ iias yy, LSy
Ol et ol ot (a0 3 o3l o5 OIS cuunn 5 danmo
ol ol 3 3l 5 OLRSIS (o § Lo SUSUEIID (anmns § Janmo o diten 89,5 HLuiaild ¢ B 1l g g
Il e Je o0 )185 oSS (S ) pake 0uSLUGlS (o § baumo 09,5 jLoliwl tanly Jedosxo

VN +A/N: gl by VN +V1A : allio il yo

onS

wilgi (o0 ddmd Comsbws 510 (lanmo Cann ) Bl 51 a5 blwo 53 ofug 41 gl bohs 5| (JLid 9929 &5 Conl (2
@3 3l Fe9 wSlhe a I Gyl gl S 0501 walE WS (o0 (F) o) 63y & FPezee $lx o) ks
RV (o 4 ol ool Plo 3 oo (Y gk by Ll I 6 glr 9 (2Ll 1A Conl (Sl sk 05 53 (25 S|
3,5 (b (o o j 9 §3LaiBI OIS (35 g Mo (5 10 S Sl 31 ko BT Cld (s Sua b pil> anlllae
ol plsl (5 Jo 0 o plomil agpden 0 (356 4BA @bl plod 5o (doni — (Shnogi Bun b g (oalado g9 51 pol> anlllan
9 G €95 «Sale yoe Job) b (T (5l o sl o 9 delin (534 S (Sl Sade St dslone - 1ol anllian
—F oS diged by g iged pme e —F (S 6110 sle Solde Slan drwlne —Y (g G 1eh 42l (Sale g e
oLl 5o iy 58 (lime i —F e a2l g (LIS lado bl -0 Sele CYLaIT /Ol b (i bLS )l (o) 2
ol B s anre Gy b a1 -V L plie cli I (6

4SS ol 4 oop @ b S csalin gylolae bLI,l b 4l g Sele OYLAN Ol b (G5 Hlade
Hlade s 31 398 O5lg0 J oS b (ylgi (o0 1A (0,10 b 35 Culs o pudiiunn il (6 e ano b 9 Sode WY Lail Ol jugexs
hazxe Consj 9 golail slo i 50 (GYgb e (b 1) 395 OISl a5 10,5 (6 S gy 00, Ljg0 4 56 g U
S (o0 obled

LS G eolasdl Ol b rusro Ol iU (5 e ddibaco o« Sode ¢(ylio 1 godS” g 0319

Email: Khashrafi@ut.ac.ir SRS ETRCIC


mailto:Khashrafi@ut.ac.ir
https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

shezme Consj g solaidl D31 0Ll g sede (b slo Seale 5l Gl S Cots oS Ay

doddlo
Sras Jolao olpl o srb S Gran Ll sl s glaz 5o 1) reb S5 2133 Gt olnl bl ol
Skkee YVF Jolee AVl ol Us,l 6 aobl 055> slo,5iS Bran IS Joles friomod 5 (e 928 )0 5
S5 e S5 el 3 ¥ VA g Yo XY Lo 53 (S35l 0350 sy (oo Bymo 4 4525 53 onnl S5 oS
YV G YV slo Jlo oo Jlo £ 5o (Energy Information Administration, Y- YY) wsges & pas oaob
xS D98 gl 5T VYA L caxSe g8 (yauds 5 YYIFE 5170 ¢ sgam b S5 ol (5 oamxie SYLI 5B 6 YL & e
Jls G 5 b 58 Sl G pae (S5l (Energy Information Administration, Y- YY) coul 60,5 o,
(AEA, YY) sl ial33 /1.0 aVle peiue jobo 45 098 (oo g i YoYO L YN lo

Az gla 0j9> )3 @lio e Wamer pSetar ol b 5l pla el 5k 0 b5 Gras ol
0L (wyp 4 a2 b0 g LSl 4Bl RIB1 6 et jebas d92 50 Slails &) w0 W
Sy a2l QUL 50 5 (s (ol gla aSed (57 e s )90 S la 25 50 5B anwg sla
Sl sl 4t 5 I8 JUsil Jole 51 S 53 35250 bl ) 5 ololiredol 130l 39y (1581 Jlo o
Sl S BB 5 5952 550l 0T 51 56 solatdl s (apme Cenj Skt 5 I 5l 6 S ole sl 5
Lo olBauVh Cooms 45 (5,00 FoSums 3blie (5 yim mizen (CiNg-Marsetal, Y-Y-; Welleretal, v-149)
Shlus faile Gl a4 g ol Gal g slaad Gialidl 4 e o] jo Jelis ol 8l slaws ialydl g alio ol o,
Shahedi etal, Y+ 1#) 058 o pib ol g uKogow

(095 (o0 B pan 00iiS B yae hawgi a5 (635 9 Glo 315 slo aSil 4y ol o)]g 515) o35 yals o5 j0 a4 alse
ol s S0yl lallas 8 b (oo Vo 5l 2eS) cVlasl g all 5151 cois @ oles oo |y 5l Sdo
.(Costello, Y- \¥; Arpino et al, Y+ 1) 5,5 oLl j5 5lee né 5,100 0000 § pomw (ased

Shaabizee hYs 4 a8 ol 55305 comy 5 e Blows 51 (S T e 5 608 @8 a5 5l ple 515 et 500
ipgh o (Welleretal, Yove) Jgbewl) ued 100,50 ),8 axg5 5,90 (g0l 5 Jamolon ) Jlas alo>
saate o (haghy faitSl e I St e 50 Ol Dl 03 5 2 ASeD (e g Slge il gy 4
Srae & ole 5B hes gy jo JLad o e 4t (JSls SVLal g SYLA] g9 piie (o S (6500
3 Gl ot ialan 5l e 518 ctd jo 8 3G 1) soamie 5 lge ¢ il aiSls (6,8« rto ( SIB) saiiS
Y-V-; Meland etal, Y-\Y; Zhuetal, Y:19) wloo,S oyl g byl plos g g95 o uid jlad gl g bl
@ ol oo o8 dgl o 8 cas Jelge g by slolls jo cplpls « (Wagner, Y- - F; Kaewwaewnoi et al,
505 0 )l ol 3,515 s 5 (65,05 5 mued a5eh 1 bacSale wYlasl [l pgos oSl 5 i

S5 &5 ol Gl 5l (S ojler aberd 5 sonl mlio 1o p ST 5 e SUjlas slge Lozl g et
g <oid .(Panahietal, Y- Y+) S o wags 1) S jlame uzmen 5 mbio ol Blbl oSl ( Jels o 3
@ 1y e GialeyS gy Gl aeme s by a1 e e 5 Ji) sl 4 ) (oo 58 el
oyl oo e ]y lasl gl Sl gl siilage sleasly 58 g sz SThe jo Sl Ol bbb w)ls
S 5 il 5 Cedls (als 2lS s Lansme (Sosll & Ol (on b St slanely 51 S 5o


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

qy VE) bl o lad vogs Jlo o slapmme ol bls olid Julo a8

g oS Sl dge ey baze 2Lk la ania (ol 3, pua il I LBU Sk eai; Dlagge
5 ooal wladl Jole aw cplnly 0,5 o,lil Sel Jleisl waly> 5 by Bl s lexsle Sligss e
(Plantetal, Y- 12) auS o pol,8 |, JSaw iz 28 slp (S5 055! ase s ; lla>dle

bl oo ez 5l e 0¥ caliie glgil Bl (6l ol ol (8L s jlae Lo )0 Jilus 0 S galS 51 (S0
3905 0,Ll Sl 55 g ol eVl g oleowd slo oo VT (8w &l3lé gyl lgy oo o san VT ol oyl o
0095 1R e § Vgl shetme mlie o)l (65,5LiST ((0S 20 5 (5 o5 (S« gmio il 56 5l S
Akhondian and ) ai,ls caw e osllasl OISl g ool ands slo giawsST 10 Slge sloas > Joles
(Y+\Y, MirHasanNia

30 3 et Lide § CaaS oy p 40 cign 5o (Defratykaetal, Y- Ye) IS0s1,80 b conl oas el dllass 0y
Ol B 5l aey8 FY 390 e ond planil slags uSoslwil g (o) b oga (nl 3 W30 sl e
A 53 5 0olitl 3500 g £95 (omyp eized Bloe 08 B @i 4 )3 s 5l (AL ez
o 585 O tleyite alllas 2 4T Limghy ] )3 e IS5 Sl ABS 1B a5 250 Yl ()l 5 (stntio ¢ SOB)
Ol b ol sad gls > Cushad pae Dbyl cely b 0 SleMbl ladd s 4 &S cul m597 4 Y Ladl g bolas
4ol 5 (b5 5 o (SO) Sols gy £ 1o Sholgs G5 (pmizad SIS ad Jolss 5 Lo ite ool o
2255 50 )18 35 305 9 Eou 2y90 il 93 laie A S reS

b b 5 3 lie 5 onyS aeeST g0 5B Ll s 4 41338 Jlo 0+ o Sl pisle,S ol S
S is plp FUY 4Bl axng sboysis jo Glalbds slajls jLacsl ol ailpw lores Jg el 00gs Sl
A A6 F o558 ol 13 (SiglsS shlo Grizmen A3l oo 57 5 LS lojl5 S5 s 5L 9,0 e
(Mohammadi Ashnanietal, Y-Y+) coul e (Soiedom cud,bs

I @i 45 5l e 5 G185 Glie g 85l 5 el Plase 51 (S el liime i slo o2 59
O ol 5308 e 5 lils aiile Jlos il S5 55 S5 f5n (6T 03I 1l Jlos S5 e o5 5
; Defratyka et al,Y Y+ )ouS o)lo U5 a1y (6,00 20595 a5 5l s ylme 5 (cialo 5 (slo i 3l s
Olyme 45wl cpl 5 seges yaai S wuli (Moriizumi et al, YaaA; Giolietal, Y-\Y; Zazzerietal, Y-V
s iz a5 (Jl 50w iy S5 SBpae Vb Lol s 4 L) p0 48 @s sk )5 e
axlge cuid lie Luals g ,Lad COlL 8 BanS B pae slolas iolidl Jdo & Jlo 8y Jgad 10 a5 &ygo s
92 peply>

3 sy bobs 5l cais Jle 5 ol ol 4 a5 glasdllas a5 ols (Lis Blge 5o 4355 pbol Slallhae oo
sl 03l 8 o g o gmyp 0590 1y Ol 2 IS8 Sl (sl i 5 aBl i3S S50 lnl o (lke) (500
Jeloei g a5 555 9 (L) (6 et 35 s aliBre sl a9 ololiss Baa L aS iagh ol rois canlie Fgog 4
ouds paseiae lgn (Sogll 10 Gl s 5 i slajeitie 1 Sy pp o el 48,5 050 gt b o o Jle
@ dllloge oS G idgh cpl Cads (o tal walgs &l cuis lie Gals jelaie 4 ol 2l e, Sl 5 col


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

e Senj g solatdl S b)) 5 dede 608 slo Sale I e S Cl resS ¥

opdle sorlll Jalo,S 5 Igp (Sogll o ot 51 (S st & oS @i 4 slaSale 15 2t gg.0

Mo o S eb 8 @i bglat )0 (b Gliee o) -

Sole cailclines 5 b S8 @i bobs 515 (s gl abadly gy -

SRS 42l 5 5 5B @i bslas 5156 (ki he abaly o) -

ke Conj mgolatdl gbo aizr )y -
B o9y g b sole
ol (V¥R Lo ,8) e 50 (655 65 A 3blis alad ;5 Llod — hosi Bun b g oalaie g3 51 ol anlllas
Soal Pl elatzl g (San 3 Plao (Sorezr Lulpd S 0 ol pl Somexr 5 0 (aegd Gloie 4 agiie el ol
s o)lge 5 b Sale JS olaws Jol a8 jo o b b3 lo pl8 imgh Sloal 4y Lo jshaie 4y ol by ol
(S5 Wged ) 5 Aged w metd 3l oy e P 50 1S elail ol (IS el g ens (plulis s
e Blanl gllas (Emgty S5t glacs T3l g plE L5 ol il Sanls axlllas sl b Sale 5l olass
28,5 58 ke o Jelo g 3 g ons

s 61510 0410 g b Sade S5 olas 1 Jgl o5

Aoy (635 sld Sole Sluwi fyri’ gy 1A

S 5 535 sl Sale slami (g9, ol B bl 55 S 18 8 Sl g S gt 5l oolitl b
et gid slhls o)lge 9 (638 slo Sade olaws SauSTy (V) ojleds S8 50 600,85 s 850 YO0 00 o

] 00

5 5 kel ansl> slo Slas

S sllhe

Seien (530l axaler (6 e (S Sade Copxigo ) JSb

' Billing


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

0 VE) bl o lad vogs Jlo o slapmme ol bls olid Julo a8

s glhle b Sale Ll o

oy k5l LT Cundg g oo (miw)l5 (5 kel ansl> slocSale adS GT™ Series zw;l5 olKiws 5l oslizul b
(i gl slo Sale b otid 380 e 00,5 Cld g attie Jlid o yo 8 cdale Jlaae 5 e
Hi-Flow Sampler S.2002. Made in zw;l5 ofws 5l soliul L 3 Volume/ Mass Flow Rate L,
(Weveretal, Y- -Y) cé 5 &40 Haryana/ India. With ISO?+ Y Certification

SYlasl Blbl o 58 cuis lime s gl aS Sl 6 5L L g peal BIS ¢ o LB 150 SO Hi-Flow Sampler
5 s 4 5 0 G5 (sl maz (33105 (g3l 0,033 (JUE 10 352 50 gm0 5008 5 Loy il gl Ay
ot Cuis 35 ales B 35 oo 65 03Il YU 3 b (6,15 5 iged b anlad 5 o0i5 e ool o >yl el
B cdale 5 g)lop diges (by> (29 380 6,5 ol b asS Qi ) Bl slen 5l ias jlade of jes 4y aslasd
solae J0g5 jsb 4y Il nloged dulons (V) alayl, sl oolainl b ol oo 1) 58 coid ol b > ol e b
S o e 1y oz 55 388 Slabne il plir 13,05 a5 53 1, sl 515 5 Isn Logatee (35 e
.(Bacharach INC, v-14; Connolly et al,y-14)

-Y
Leak = Flow X (Gassampie — GASpackgrouna) X * ) alyl,

(cfm) e 5158 cis olswe = Leak
(cfm) wgei b > oo = Flow
(%) coss e 51515 cdale = Gassample

(%) axee; oo 55 ke = Gasbackground

S35 Aged gy g Aiged px> (yuatd 1090 pl5

Wiged 2 Gt 5l el s @ 3o y0 O sl mhaw b (1,568 aolae) (V) abasl, 51 soliiw] b diges x>
(Khorasan Razavi Gas Company, ¥+ 13) c.é,5 sloxil slail  Solas g ool  Solas & jso 90 45 (5,5 diges

AREN Y alal,
n = —dv

sl dged g Do =N

0=\ Glpebl gl b Jloy oo laie = Z
S Bl = S

oLzt Jod J6 plaw =

' Cochran Formula


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

e Sy g (golaiBl I oLl g s (50 sl Sale ) e S5 s (eSS aF

el g 42 52 5
Statistical Package for the Social Sciences 133l s, 5l eolatul b idgh cnl 0 oo (5,5l aes Sledlb
1S g il il 530 035 ol ) oolizul 3,50 slagygejl 1285 518 Lo 5 43325 5 (9031 9,50 (SPSS) V. YT

Ablbsr O g

Ol ol 31 (LU (goladl sl 4y 3o oyl juo (et ipgu o5

poriians ol (gl 38 -V g tpite (glo alje =) i8S 18 s 0500 a9 Sl goladdl sla 4 je
pordins (gl 42y 50 : Al

S nl 0 2 BB Sglis ¢ onl bl caSe e se 50 S pel caw A ez 0 gl Caad g
la,5aS o Jlo 5o W)ls (6L Cued wiads i 6lay5iS ¢ (S 00l Sy lgie 4 )l8 3529 1o yelST o 3 L
YL azgs J Lol SO aijls (65 Gl jlew lo CwanB iiS (0 jolo g adgi cil &S ol y0lS g )5 8
@lises glo,iS o by Cuad Sl o jls ol 55 e Lol el aid iy (6,948 (golaidl Ll aS el ousie
AL e sl hl e i Sy sls Cand 4y o j5nS dnd el iy calise slo @l 5 b LIl s
Sl Sglite (e (23958 03,5 Cuad ez (0 S @2 (Folite b Slle WS (oo el Lol 03l (o o
.(Globalpetrolprices, Y- YY)

oy (5l 4 38 10

b plaize jolate (o ol (o) s i g redions iz 98 5l 5 (A5 Djg0 4 35 (ae S sla anr
S5l ez 4 pladl (Corio (B guSing ¢ olBails aslul) G5 3 ol s 5l eoliiwl § caass sla 0g,5 15 LSis
oy Vo b ggemeyd Sy joSde a3 )15 Blsw 5 (L2egh Bl (O S SN S s S Sl
‘J.:..)?M‘O‘LDOO‘Q&L{M:)‘AQOW)L’:"H‘)‘Jd}b’owb&&w‘fm&)ﬁ:or}“Lgd..:.}l.a.a.AATJ‘o.Cd.gd.f}Lm
Jafari, Y-\#) o,5

3B s o Coms ) G s (o) il p8

b gl jghaie (o ad (o) 2 redions 1o g pufitons iz 90 5l 9 (A5 Djg0 & 5 (aroe Sy slo
S5 oz 4 pladl (Corio (B guSing ¢ olBails aslul) 5 3 ol s 5l eolaiwl § caass sla og,5,I5 LSis
oy Vo b ggemeyd S yoSde dha> )3 )15 Blsw 5 (Llmgh Bl (O S ST S s 5 Sl
T aelol b ools sloisl 4y yous, b (o falf 090 b Joe () t0d £9,8 0,05 ¥ b aslias 0wl Jos 4 alas
Jafari, Y-\#) o5

TS i g o
)‘)5 e r 0)9.0‘515;4)9..4.: mebs.o_v )‘ R C‘)M‘ ul.c)Ua‘ ‘..L.»‘ )o ‘u*‘-“ﬁﬁ OMMJ‘M‘dJJ.u)}‘aMAJ


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

V% VE) bl o lad vogs Jlo o slapmme ol bls olid Julo a8

ol iy o gzl yw] Sledbl oS ) Jgus

sy | gl Sele oy | cets (1Sl
JS ) ) ( .o ;«-J) 455“"; olaas &A'Lc JS Slass M di-,{d)
4 Comd (s A5 e

AY.04 YZAD <AL YYoN ANARERES RV \

I et i & 45 b 5 T analr laale 515 ol 1 Sl 8 e ) ol IS5 s
el o e (6 ] el b 3 L5 SaiS]y 5 oS5 logas g coddd (65

23 oo L yge)] Aot el o ools i (V) ojled Jgdz 5o Sde LAl g b i oy ala
)5 o b ols sine VS whliee 55 (gla oo b i peSile

slass a5 (63 )lge ¢jloges pl jo .ol oals ool lis 50 (V) UG jo alie sla e jo oid jlade ke
0935 s35¥sS ) 4y ol 3)ls0 (al alos,S Bl Jlogai e (Ul 6l 1y Gl odms; S 4 Ll gl (509000
eSSl alaS” o (sl 00l Eu olas oS Cewl 039y oaigd Ja8 18 5l JB 093, )95V sS 5 by 095, Y85, VL
5 (0,0 VY Jolae) 3550 VYT (398 Jlogai wbuly Lol ol ooy ol au Ll JS (6l 0590 Yo ggeme 50 g
Mz = a) ead ()58 0)l5e (n S sl 009y " bl 4 bgrye dgdie b 0 00l (515 (s (slade
Slol P iy U5y cwl sads o Ol lp o0 ¥ Jolee 0,590 £F a5 ol "63551)‘" & by e (00l Liiwl 9,50
YY) KidysS (3,50 OFY) YU ,Lid alad o0l (0,50 YY) plowl il 1 o o8 @0l 5l oo oo o)lge
W) (Bl (3,90 VAT) oigd (J3B 108 a3y (3,90 YN) ,53¥55 ) Sg (3,90 YF) maly JLid alad o pal (59
J88 5 5l B 0955 U090 7) 58555 b 095 (0,90 V) 595V 5 iy (090 FF) (21985 0,90 AV) i (59

(3,50 1) 555, SV 0535 5 (590 7) o0ig

Lal,
(adis i i) b Sade ot ) aie
SR

SN = YA
SATA - e TAA
SAYVA eavhy
B A AT PO
R VX SR i

SYTYE L 0STA
COPFA -V XVA-
AYYAL vXAcT
YAY Ay EEE

B il o (Sl Hlade Y S


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

sheme S g golamdl OIS b5l g a5 b slo Sale I e 55 it e A

i ilise 6l Joro 58 (Sl (rSilis duglie ¥ Jgux

5 1ol GBIyl olai i 5 eSilee
\VSAYYS 4 -y 58YsS ) Ay
VYOV OFY - YOAY YU jLed abad g ol
V.eevay v£a - YY) b e alad o ol
AR Ars $ AL oxigds JaB i 5l S g,
V.o YAYY Y4 AR ,8YsS ) Cog
SEVV.8 YV. 1 0A% SidysS
- XY-q¥ s AN H8YsS 5 by 053,
“ AY < AA A - F0] oy dw
- fYYYY AY YV Jied
- OA-¥Y YY¥ STV sl
S¥revs \ay - A¥Q oigds JaB Ll aiuy
-~ \YAQY A Y0R s

) ' 0555, YL o))
SNAVN{ YEAD AR :JS

S eyl cdllas (Welleretal, Y-Y+) Jg aalllas mls b gl aba>de LB jsb 0 gy ool 5l ool Jool> guls

el 4285 5 30 Bl 5 VL) Gtz jeiie 90 51 (ol |y ol S (1t oliee g Rl o

':l." .‘&"su‘-hﬁ)a .‘l.'t)sa-"&lﬁ‘r 's.\


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

a3 VE) bl o lad vogs Jlo o slapmme ol bls olid Julo a8

St 4l g (Gl lodo s kil ¥ Jour

8 liliw! &I o olusi Sid & 3 Silne
VoYEYE FVA -.YPf YV ddbio

< AAAD Y < YY)V P O aslaie

< YAAYY F) <YM Y aslais

< YYYyay [ATAR cNQ-F Y aslais

LAV Yy ERRRTA A aslhis

< YYYVY YY¥ <AYYY \ aslaie

< Y-09A oYYy <Ay 7 aalhio

- fovoy Y0 ERRAAY ¥ ashis

< ATV YYo) A9 :Js

REX PP o Oge;) A ol oo sols yLis () Jgoz 5o guin (6 b 9 Sale i lake oy alal,
Al 02 b ghle pxe ST (s 0 4l b ot S0k

oor 4 &S Gharediny PBlas jon 5 b @ b 5o e S catd 5l (LAU (8 Blaw  ogdle
O D DY PRCNC U o PUES  HPC FCUUN 5P A [ PO PR (N PR e
i Ylo a3 ool £O + NMY/NI agie 508 sl Sade 51515 ol cotid Jlade g el Cow Ar ylie 518
20,5 dwlo Yo FOe e v s geio jo 58

EA L) gde S8 Lasla 15 lge Gy ages 45 WS sy (Al Sl iz ] e é slo a3
ol s anab ol aS al el pled lez (ded ol o] Jlo s iz (b wbpan j0 Jlgaie aVls slo
&) s (oo al)l JSin o150 (6l a5 (05 lo) Sl a4 IS (Y D Sl i golatdl pllas
a5 Sgiun g i —F sl (Sogll g Came 0, (oolal o, ST pals (S opl ol LS Y Lol algss
Sl 085S il 5 4y Saly ol 45 Wil gn (o) WSS Il (i a5 Jlaio o Sl o pne 3 e
(Robinson, YavY; Barney, YaA+) swbxl aalgs 13é adgs

S g1 g 55 5 i) S Lana dians (FO3)1 (g5 (g0 1) Comay bazma 2 lie o s 3G
£S5 sl AllS wl 3l (Ko by sloix! (golamll Ol cudls (Gl a5 > g g mlie (5,5l ( 2LS
ol g 5 4 sl 4555 3T il 5 35 s (510 L ety o Sl e (0

IRCCON-SCUIS S FYCINE SO | IPUF-COWVOP-SCH I | EC O PSP DRI 1 [PV P VW] I Wl G0

§ 325 4
slal8 Gl 5 5 s (Sosll g ol Jelse 51 (S (0le) ed 5 @i 4l e 55 sl

il 5 el Sepie JalS ggdge cnl caliee BYs 4 boyed 56l 5 Gl 55 ol oad Sl 4o GlallS


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

share g solatdl Sl Dbyl g s 608 o Sele I e S8 i (eSS Ve

5 9P 5 orn D90 Ol Curez D agd Dl A dete (S5 @ bl Gl i Al 2ag
Ll sl ple) 5 asiler dad sy p3lians g oouzmn Jlow I8 (i e @80 olulid ax S1ecd )5 )18 Jlo
bold ol 515 cois lie )0 NS 36 Jele g Lo i el GBS Gpae Joe o is (28 L
()l 5 nto ((SSB) Sl (pagyw g5 «Sale 3558 (o e Sale eVl Clinas :Jolts @l o590 gy o5 05

Higdise Juo Bz Joab 5 5 0eb 4l
6Lad 5l als S 53,5 190 ¢ coges S o 5l ooliinl Sole o anolys Jie allis ol U sl ke ail oS5
O b ablie a4y (g0l SeST (S5 ) el S (65,5 @ 5 Jlog cBlS Sam 8 ol b e sl 605
Gras 1S 9> 4yo g diy clolams )3 claildS olas slo! 5 lgp sariar olKiws 3l ooliul S o JSie

o) o o | S c;")“’) 0,0, Lo dad 0l (gouto e 0lisS s, Sal, ..\...:‘yu_n &5

&L

Energy Information ~ Administration (E1A) ARRA . Natural gas  explained.
https://www.eia.gov/energyexplained/natural-gas/use-of-natural-

gas.php#:~:text=The%Y + United%? - States%Y + used%? + about,0f%Y + U.S.%Y + total %Y - energy%?Y - consu
mption

Energy Information Administration (EIA). Y-YY. Natural Gas Consumption by End Use.
https://www.eia.gov/dnav/ng/ng_cons_sum_dcu_nus_a.html

IEA. Y+Y+ Gas Y+ Y. https://www.iea.org/reports/gas-Y + Y +/Y+Y)-Y . Ye-rebound-and-beyond

Cing-Mars, TJ.; T. Kropotova, M. Morgunova, A. Tallipova, and S. Yunusov. Y+ Y. Leak Detection and
Repair in the Russian Federation and the United States: Possibilities for Convergence. Stanford US-Russia
Forum Journal.

Weller, ZD.; DK. Yang, and JC. von Fischer. Y+)4. An open source algorithm to detect natural gas leaks
from mobile methane survey data. PLoS One,) £(Y):e: YYYYAY,

SHAHEDI, AS.; MJ. ASSARIAN, O. KALATPOUR, E. ZAREI, and I. MOHAMMADFAM. Y:\1,
Evaluation of consequence modeling of fire on methane storage tanks in a gas refinery.

Costello, KW. Y«V¢, Lost and unaccounted-for gas: Challenges for public utility regulators. Util
Policy,Y4:Vv-Y¢,

Arpino, F.; M. Dell’Isola, G. Ficco, and P. Vigo. Y+ t. Unaccounted for gas in natural gas transmission
networks: Prediction model and analysis of the solutions. Journal of Natural Gas Science and
Engineering,V:oA-Y.,

Weller, Z.D.; SP. Hamburg, and JC. von Fischer. Y:Y.. A national estimate of methane leakage from
pipeline  mains in natural gas local distribution systems. Environmental science &
techno|ogy, 6i(\ i):/\‘\o/\-/\‘ii\/_

Meland, E.; NF. Thornhill, E. Lunde, and M. Rasmussen. Y:\)Y. Quantification of valve leakage
rates. AIChE journal, eA(£):)YA)-))4Y,

Wagner, H. Y-+ £, Innovative techniques to deal with leaking valves. Technical Papers of ISA, ¢¢¢:).o-
YAV,

Kaewwaewnoi, W.; A. Prateepasen, and P. Kaewtrakulpong. Y+) .. Investigation of the relationship


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

Ve VE) bt o lod et Jlo o shasmme ol blis olid Lloo a8

between internal fluid leakage through a valve and the acoustic emission generated from the
leakage. Measurement, € ¥(¥):YV£-YAY,

Zhu, SB.; ZL. Li, SM. Zhang, and HF. Zhang. Y+ Y4. Deep belief network-based internal valve leakage rate
prediction approach. Measurement, Y ¥¥:YAY-14Y,

Panahi, S.; A. Karimi, and R. Pourbabaki. Y+ Y +. Consequence modeling and analysis of explosion and fire
hazards caused by methane emissions in a refinery in cold and hot seasons. Journal of Health in the Field.

Plant, G.; EA. Kort, C. Floerchinger, A. Gvakharia, I. Vimont, and C. Sweeney. Y:14. Large fugitive

methane emissions from urban centers along the US East Coast. Geophysical research letters,
f‘(\f):/\°~ ~—/\°~V_

Akhondian, M.; S. MirHasanNia. Y +V. Biodiversity of microalgae, a potential capacity in biological and
environmental technologies. Journal of Human Environment and Health Promotion, £ Y:¥4-V .,

Defratyka, SM.; JD. Paris, C. Yver-Kwok, JM. Fernandez, P. Korben, and P. Bousquet. Y+ Y). Mapping
urban methane sources in Paris, France. Environmental Science & Technology,® ¢ (Y ¥):AeAT-AcqdY,

Mohammadi Ashnani, M.; T. Miremadi, A. Danekar, M. Makhdoom Farkhonde, and V. Majed. Y+ Y+, The
Policies of Learning Economy to Achieve Sustainable Development. Journal of Environmental Science
and Technology, ¥ Y(Y):YoY-YVve,

Gioli, B.; P. Toscano, E. Lugato, A. Matese, F. Miglietta, A. Zaldei, and FP. Vaccari. Y+ Y. Methane and
carbon dioxide fluxes and source partitioning in urban areas: The case study of Florence,
Italy. Environmental Pollution, Y1 €:YYe-) ¥,

Moriizumi, J.; K. Nagamine, T. lida, and Y. Ikebe. Y44A, Carbon isotopic analysis of atmospheric methane
in urban and suburban areas: fossil and non-fossil methane from local sources. Atmospheric
Environment, Y Y(YV):Y3£V-Ydeo,

Zazzeri, G.; D. Lowry, RE. Fisher, JL. France, M. Lanoisellé, CSB. Grimmond, and EG. Nisbet. Y+ V.
Evaluating methane inventories by isotopic analysis in the London region. Scientific reports, Y():)-Y.

Wever, JL.; GJL. Van Orizande, WB. Rademaker, and GJ. Van Schagen. Y+ Y. Applicability of the Hi-
Flow sampler in reducing methane emissions from a technical/economical point of view. Feasibility study;
Toepashaarheid Hi-Flow sampler bij reductie methaanemissie op technisch/economische gronden.
Haalbaarheidsstudie.

Bacharach INC. Y+'e, Hi flowR sampler for natural gas leak rate measurement.

Connolly, JI.; RA. Robinson, and TD. Gardiner. Y+)4. Assessment of the Bacharach Hi Flow® Sampler
characteristics and potential failure modes when measuring methane emissions. Measurement, Y £:YY1—
YYY,

Khorasan Razavi Gas Company. Y+)4. Determining the statistical population and sample size of field
measurements to estimate normal emission inventory Greenhouse gases in the gas network of Khorasan
Razavi province.

Globalpetrolprices. Y+ Y. Natural gas prices. https://www.globalpetrolprices.com/natural_gas_prices/

Jafari, N. Y+) 1. Assessing the social, cultural and economic impacts of the construction of the metro in the
area of Hesarak Square in Karaj. Alborz Discip Sci J, ¢(Y+):VYe-1 V¢

Robinson, WC. YaVY. The Limits to Growth: A Report for the Club of Rome’s Project on the Predicament
of Mankind. JSTOR.


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html

[ Downloaded from system.khu.ac.ir on 2026-06-26 ]

[ DOR: 20.1001.1.24237892.1401.9.3.6.6 ]

share g solatdl Sl Dbyl g s 608 o Sele I e S8 i (eSS VY

Barney, GO. YA+, The Global Y+ Report to the President--entering the Twenty-first Century: The
technical report. US Government Printing Office, Vol. ¥.


https://dor.isc.ac/dor/20.1001.1.24237892.1401.9.3.6.6
https://system.khu.ac.ir/jsaeh/article-1-3340-fa.html
http://www.tcpdf.org

