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1. Single Mixed Refrigerant (SMR)
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1. Peng-Robinson equation.
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Abstract

In this study, the process of single stage mixed natural gas liquefaction is reviewed,
then process energy optimization and economic analysis are followed. The effect
of specific energy consumption optimization on the costs of cooling equipment was
investigated. The basis of this study is PRICO process and due to some limitations and
concerns for Iran, it is tried to develop a new modified process so that the available
process restrictions would expel and finally the recommended process optimized
by genetic algorithm. Mole flow of refrigerant, low pressure and high pressure of
refrigerant in the cycle, are the most important operational parameters that were
selected by sensitivity analysis. The total energy consumption of compressors reached
1413.8 kW and decreased by 11 percent. Results showed optimization of the specific
energy consumption increases the cost of the heat exchanger, due to the reduction
of heat exchanger temperature driving force and need to higher heat transfer area.
However, the operating cost of compressors can be reduced.
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Keywords: PRICO process, Optimization, Genetic Algorithm, Exergy Analysis,

Equipment Cost.
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Modeling of the Parallel-Competitive
Reaction of Villermaux-Dushman in Selected
Microreactors Using COMSOI Software

Peyvand Valeh-e-Sheyda®, Majid Yarmohammad Touski

Chemical Engineering Department, Kermanshah University of Technology, Kermanshah, Iran.

Corresponding Author, Email: p.valeh-sheyda@kut.ac.ir

Abstract

A significant part of the chemical process is the mixing and mixing process. In this
research, it has been tried to simulate the mixing of the Villermaux-Dushman reaction
using the COMSOL Multiphysics simulation software for two microchannels with
specified square and trapezoidal dimensions to achieve the minimum output separation
index. Experimental data were used for the inputs to the software. The effect of
volumetric flow on the Xs, separation index, as a measure of mixing quality and the
drop in microchannel pressure was investigated. The results of modeling show that for
all flow rates, the T-shaped micro-channel with square cross-section with separation
index close to zero (0.0067-0.0001) performs better than T-shaped micro-channel with
trapezoidal cross-section. The pressure drop, both in model work and experimental
work, was varied in the range of 0.01 to 0.3 bar by changing the flow rate from I to

©
3

18 ml/min, in discharge. The pressure, velocity, and separation index contours were
compared for each microchannel. Also, the software used has shown that it has a fairly
high accuracy in modeling the parallel reaction of iodide-iodate.

Keywords: Mixing, microchannel, parallel-competitive reaction of Villermaux-

Dushman, Segregation index.
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3. Biogenic

4. Thermogenic

5. Landfill

6. Sewer

7. Wetland

8. Pee Dee Belemnite
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A Review on the Recently Developed
Methods of the Methane Emission linventory
Estimation in the Natural Gas Distribution
Network
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Abstract

As a clean energy source, the natural gas emits about 50 percent less CO, than coal
when burned normally. On the other hand, the global warming potential of the methane
is 86 times greater than CO, on a 20-year time frame. An increase in the methane
emission can eliminate the advantage of minimal carbon dioxide emitted in the natural
gas combustion. Hence, methane emission as an important environmental issue, has
been evaluated in the various studies. Today, it has accelerated to progress of the
mobile methane leak measurement in the various sectors of the natural gas industry.
The most important achievement of this idea is increasing of the emission detection
rate and also providing the potential for maximum coverage of leakage finding in the
natural gas distribution network. In this study, the effort has been made to evaluate the
new ideas of emission detection used in natural gas distribution infrastructure.

3

Keywords: Emission inventory, methane emission measurement, Gas distribution

network, Emission factor.
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Three-Dimensional Simulation and the Effect
of Temperature on Axial and Peripheral
Quasielliptical Cracks in Cylindrical Tanks
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Abstract

During the life of a reservoir, defects such as cracks are inevitable due to reasons such
as corrosion or fatigue loading, and so on. One of the most common types of cracks is
the half-elliptic cracks. The purpose of this study is to investigate this type of cracks
in the ASME standard steel cylinder tank model and its thermomechanical effects. In
order to simulate the cracks, two a/c and a/t ratios representing the dimensions of the
cracks are used. Here, in order to obtain stress intensity coefficients from the crack
and tank simulation in the ANSYS finite element software, the workbench environment
has been used. In order to calculate the stress intensity coefficients, it was necessary to
create local coordinates in different points on the crack front and calculate the stress
intensity coefficients based on the different contours in the nodes around the crack tip

©
3

or the crack opening in the crack front, based on the desired criterion. Regarding to
the values of the stress intensity coefficients obtained from the specific dimensions of
cracks in the reservoir, as well as the loading conditions and the shape of the reservoir,
we can determine the criticality of the crack. According to the results obtained from
the previous steps and with the help of the Paris equation, the reservoir life and the
number of loading cycles were determined. Finally, the results of the stress coefficient
were compared with the results of the stress intensity factor due to the difference in the

temperature of the reservoir wall.

Keywords: Pressure vessel, fatigue life assessment, half-elliptic cracks.

0000000000000 000000000.

1799 9o 5g0b. DS JL 6 jlo . plids J w 40oooooooooooooooooooooooooooooooooo.



195 O LNG Joo b8 slrusly 600,55 9 (S8 Sl

Ty 0 ygain oy (4l o0 < (570958 Yol LS e
OFFFI-VYY finaS (ol Cato oBiaghy o)l ps ooyl pl )

OVABY-YYOF saS e85 gl Cumate el 5 (b &8 13 ey ol Y

2h0zatlooa@Iipi.ir : Jae! Jsims st s

VWRA B+ i pdy a6 VAN FNY el s g

ouuS>

©

g,808,5 colad g ol T (g5lwe 33 g silwasle casial Jols LNG o b (sloosly collad 5
Olde 5 Sanl Dglite S5 b glaaxly L ING Jom LU slaosly slo Thy oiale)S 5 (255

olaidl llse wilgs oo aS laaxly b4y Sl ;STHes coalda il )5 golaidl (L 5l 6 adb o) 0e5 pl>

Shb yo b sl oads i doaxlg oyl Egaﬁ)lf Eoise lrojo> g dasie shlje 0929 5 alily ails Jlisay s>
GBlasl el ¢ 985 A5l 1L 40 1) by ] Calin £adgn e ABL aLilS iy, sai] 5 aiS g oKl 5
Jlo cpaals e o b alilie o Saglie slaidl ¢ el cllae aloz 5l sl 03,5 yiiun |, calises o3l il

3

000000 eecccc0c0000000 0

Db oo 431y ) S g oS Slal oy Wlie (l 9 e e mulio CusEl g (6 gl0gm «laretiny

Sl i g Glol L (3 oolidlygn sl (g 5lwmle NG o LB axlg i gunds lods

5550 3k 55 LNG T, gloasly Ly 7 o LB
Jo b8 oy o N asn 59, 50 05 V0 e )b gl lo
OV e g b SV e el Jgene yobas LNG
She> il als ol s aw o 2ol 2 sl
sl b, nilS ol G LNG 5,53 5 55 s5lambe
Sgdse Jlw )l ae oo & H3alS s 9 (SIS L
2 ol g Lo 2 nils ol 51 SG e pb ol 4 () J5o2)
ol sl il)T ol 5l ooliiwl & ygm 50 05l o lagy]

L] el 5Ls aslol ;oS g0 4 LNG Slo o g

doddio .
bbb SasS wbidie slagn 5,0 LNG &)l g
9 59955 Anwgi b (Jg 1092 pogs o Jlo )3 (5 (y9eke VU
FSzsS Gaxly 0 LNG oy doz b golail ey
Ll b asms)o 5 s oo 05l 560 0,8 Lass 5 jolis
Hellom daolosl Byl jlcal (328 b o 6t
O9=des YIO LY/ 5155 3lwmle s )b AGU) 58
Grcd b g 5 e slaasly 6l Jlw o 5
Sl Goy 5o o5 V0 ) Jlww 5o 55 (ygedis <10 51 )28
P N0 S slaced b s ING Soo8 slavsly
Onzred ol oul iy 35 NG 5 S0 oozl 6l 55,
izl lsisas la] 5l Lass o5 | ol siioglh sLaasly

2. Skid Mounted LNG
3. ISO Container

1. Nano Scale

.ooooooooooooooooooooooocoooooooooooD 199 JSJJ&UJ[M)JLJOJLQ_W.MLJ;W



LNG oo s oty 3,15 ¢ bl30 ¥
o512 10t d 4550l 5 LIS LNG o> L5 (glaass
bl 4 o5 1, LNG aldgs oSl by ] Sz g5 551!
laaza Aals (S35 ol g S (oo el 5l 05
el pedle ojls Juioa |, LNG cad 5 g Jox
splral 5 Juil Job )0 (S slajls 75,5
loaxly (ol sLalye o0 5l og-boo 6T sl b (Voo
Jsb 50 50 )9e (x5 Vb g S8 4 Gl oo
3 g st Bl (raizmon 9 By il 5 0BgS (slao g0
Sl bl Juisl belas 51 550 bl sl (ornbo 58
odd0 ;>3 LNG slie 5145 (655 a0 565 lore (slbolSins]
laaxly 0l ;500 Shlye uizmen 0,5 0 Lol g oo 135
ol 5 0,la0 Julls

O Jeol g Sl Sl )3 o5sS L (o) @
tabogs o (slo,nlS o L]

(e fe 10 0) o5 sl slaS 4 L5 @

tadgl (Gl SllSel 4 S 5Ls @

ko] 5 & o b oadbaiS Lo i 5l ol S @

3hlel, (i 55 4 Al o) Cl, 5 s slp2] @
((aan g0) ooy U

tSldos Galizee byl jo Bllasil g suxe Jo < LB @

ty90 oy 5l axly JpuS 5l @

Oglnl 585 4w b 93) Jawp a5l @

e sloo b la gl 35 5 Loy eSS (61 @
(B ol e @ B s s D50 50

el B v e g eSS olabad) Gl sl @
(0,15 g 4y 5k 0,5

Shgs 95 bl o logs VoSlge ;500 ansas @
G S Jlo 4w b 90) (28050

(SIS 5 39 wOldee slaaia Lals @

oS Sl IS Lo By se @

LNG Jox LG closly ol 6,185 a0k s 4y 50

wlo s limo 55 511 Loyl 81 Lol snsl a8 Lol
S liiie slaaxls L (3,Y9) cd)bs o5 a (slilan
55 51 Lol Gl oy i 555 Lag oS 4yl
Jdods 5 g Sy Sl sl Ll st caslio ¢ ol 8350
Sl g i lo ) 5l (F p g S G 4 B3

..\J)L) h;\..::?)l ‘uaB

1799 9o 5g0b. DS JL 6 jlo . plids J w 40oo.ooooooo.ooooooo.ooooooo.ooooooo.

ol o2 LNG o> il usly sl ool wlij> ) Joos

LNG & g oS5 >
L ol
stela2ly | No 0,5 los g pdls’ (gpye x Jabegliif

1 | Feed Pressure Booster Unit 2.4x6.0x2.9 m
s 5 | 2 | MR and MDEA storage Unit 2.4x6.0x2.9 m
S 3 | MDEA Decarburization Unit 2.4x2.4x8.0 m
4 | Molecular Sieve Dehydration Unit | 2.4x6.0x2.9 m
i 5 | Liquefaction Cold Box Unit 2.4x2.4x8.0 m

Bl sl e .
6 | Refrigerant Compressor Unit 2.4x2.4x8.0 m
7 | LNG Storage Tank Unit 2.4x8.0x2.9 m
ING o5 | 8 PSA N2 and Instrument Air Unit 2.4x6.0x2.9 m
9 | DCs Control Unit 2.4x6.0x2.9 m
10 | Electric Control Unit 2.4x6.0x2.9 m
g ol 11 | LNGV Feeling and Metering Unit 2.4%6.0x2.9 m
" | 12 | station Control Unit 2.4x6.0x2.9 m

o, lS (6 e aS 058 o 0daline (V Jguz) (illae
2, aaie jo OVlail ases jo g conl LSS K0S L
Slebos 4y by po ptlS 50 (rized 3y (00 O)50
Lad o e 50 g aiiwd LSS olal glls sl s g
JEl 51 ey b lS el il |y i gns £y L
5 s g (850 LAl L 5 5500 4 ks g
Jate Suse 4 () JS8) @llae 6,092 Slles (g0
IYT 05,08 oo S8 g sy (ol 5 s oo

PG b oS’ ooild JLail sgeu Y S

DBl il 5 dbar 15 4 ks sl Gl axilr

o sl Yot Jobow )l ke dysa
RENPESR IS IS I IR W PR P Cop WW-Wv VP g E
Jom B (sloasls 15 ol oo Jsamo jsba [1] 5,
O3l 5 Sz Gilse S Gkl g oo LNG
(Ol 1 Sys> aie une) HI8 lajls oo
S adly Sew e 5l sl oaaslate plie daslSsl,
o5 0l T 5 ole b ooty oyl S1ye3 ol alg) s
plnl 3l slogen Y5SIgo Lawg 5 (55l aed Al o 5o
5620 ol 60,565 ol 3 5 CO, e (izman 055 o0

255 Jo)l ileale wxly 4 1) ol plen b asly

0000000000000 000000000.



B 55U aS 058 g0 odaline (F Jgax) ;0 a5 jghailes
O3B 59 oad > sl elgil o e 3 likie 50 £O
Ol sg5 Bloday a8 cul oad 00 (pess ez o5
S50 oS o5 i 5l ey La3l8 ol JLiil s (goladl
g b oS (Jbo sl a8 5 )15 gl ke g 4z
S ING Joo L glaasly g slagislsiss
e cul el jslae Gl gl canbin )l sl S0,
=b 0 6B 55 50 xS e o) Lkia 50T dg0 >
JEI 51 5 ,lamis ol ey by T Uil a8 wiloam wgeoe
5)lbe st e o J8las [o] el SCis il 518
3ol 51 (S e o) Likes 50 AD) oS g8
245 25 Boe adi L ys o &8l 65 g (i e
o,Lde 152V 58 caSe g8 0 Lo IV Y e o LS
Olez blasladl jo oo s (35w ;0 352 g0 (xSa e
JUEST 2 e 9 L35 cnl 6 5y 1) (sanlie Jonily
G e 5 (¥ JSi) Cpwizmoss L8] aiS o slom! ]
a3 oo GLid (ol a5l ) egeore

GLOBAL MARKET OPPORTUNIES

oo (S35 (3l (2 Ll e (40 Y Sl

oS iblie ;o 85 oo oaaloin (Y JSUi) a4 angi L
i sls (6 s @ozs o2 50 e 55 O3l
Jom BB slasly 0 )5 5 angi 6l (295 oo b
oS Ll (Byd gtz o Jle plyiear sonl 02l A LNG
Sazly o 1) Gugeme 55 (3 5o 35 o3 (nyden
ol 0 o i bl ] 30 5 LNG o LB
Sl ul 515 il oy CIING Jo L6 slaasls
Bilas gl)ls a5 gl oo wlasl Gl SosS ol
il a8 0 isn o il « So S gladhaie 5 A5
DongHae-1 535 low Voo F Jlo 3l Jlie lseay
>y S S te 3,k Y adgi b g 6,5 o
s9bar 5 Sl 00,5 e 055 0 [, NG o L
&S o0 s LNG (5 -+ ailyg, lawgie

LNG Joo b6 slously STy95 ool ¥

Slasl wlgs oo e Jo¥s SzsS ulade o silomle
Sl hie (sl Mo sl 4 als il slaos, Sl Ly
b cdoeo slal Ly cws 90 LG 1o Sas8 558
Oy Oloj g alols 5 il (solatdl el (s I8 518
slaxly Sl > ‘_,ML: e gl ) B as ka8
3B Jasl & G yb 5l a4l o odle LNG o L5
5 il goleo 51 wlg oo el Joioe g pgas yo Sl
RIS bl nisslen cnl Ol 4 aslsl )3 355 ploxl oo
Sgb oo ails Loy Ol calisee

295 sl 35 b Y

2 ING o L5 slaasly slas )5 alex 5
Loy sy 3 Sl Sl 45" sl (loolidl 0 slaslS
bl 2 ol i LF] 15 8525 (6 sl o gl s 3SL o,
Jo B slaazly lgioe il ol 5l (295 56 o
slognpin ool 0,5 ceal Je 0 1, LNG
50 0 l3l (658 5l ao,0 £ L Fe oosl Jasas
B eolidlyge b S8 hws 655 (pole 09,5 50 (e
38 Jle )l sl goladl a8 o milad Joas a5 05 .5 oo
o) ol 1Al axwes Jgeme sla Sal, g o]
Sl ez jo 0uST (8 o VY v sgu s 3l
(Senalizn 5 LIFE) iy AT ctiln 5l 10 55 ate il o
ool o 5w o (g 5 2552 SIS 5]
Ao, 3V0 B0 aga 00lidly g0 slas5 pizen wilcalizes
A s S 1, e S 3 e S
G (¥ Jouz) s g9, Soslaiwl dilaie fyles ;o Boee
byl B o ablianwgs 5 golaill Slajl5 (rress
Iv] 3318 31 0 00LBl )90 (sa3l5 5 ol on

adlidrwei g golaidl sl 5o 5 o :Y Jouo

3 )Lkl 30 9 kbo, 30 .
el &
Y WY o i clagls
YAY A Geoe slao] cpola
' Fy N ‘_,’J>L.) le.cbo)'?
3! 35 slao;
VEVY-AFY fooYf I3 ST e
S o
YYOA-15AY Fo-F4 Eame

'oooooooooooooooooooooooooooooooooooD 199 JgJJe.wru.m)JL;OJLo_w.[o.m.le_w



3l 42l ko oSyl g5 o LNG fam 15 claoly
5085 b ool slacal s LNG 5L jo 3lpe g 40,205 l5L
e JUi s i Bl slagsgions & g b oo
695 S, ING 55 sloaly i 50 (65138 4o ys
Ui 3l e LNG e JB slaoslg 4o, Lol g o)l
oo slasl5 10,518 e dslite 4y (7 JS0) 052 s>

IVL ols 3000 o Baae 5345 (5

18,000

16,000

14,000

12,000

Qcis \is yblis

1 ‘b Q o ‘g
2 o \’b @ o o o
& \ﬂ"’ "z’ & oq’ é & 03 & @° i Q o
RO RS HF S 0‘{\
R N
8§ ¢ N

NEPP ISR R Y
Sl ailesygl 5 Lyg )l g3l5 3 (o551 (bl

ez WS ING Jox LB sloasly iz ol 8
L Wuhai 5 5 ,& e WSCE MiniLNG-1 o>l
o Sl 45 3 )5 3525 LNG 5 VI ailys, adss cod s
2255 L g oo (el 18 515 5] anSa g3 380 (ynt
3 5 P9l s o S8 ks 058 S8 e

Hl6 W2007 W20

10,000
8,000
6,000
4,000 I
lilnh
: I Illl.llllllllunl

LSIIPIPED PP
Qb(b ,&'o \;\(:o -e@(\ @ 0«\ & 606\ &J @@ ‘g’@o & Qo(\ 0 Q’b\/\\
T EFF e o &0 FyFESE
& & & o &
¢ & S
s &
&

YoV Aol yo (ol j5 iy b B (sl gl ¥ S

Ol p) (Shol g (55 ool 30 Sy 8 (450 ¥ Jgur

(@139, i’?fm g | S| eSS

Yof R

VAT alyglab Slaigyl
Y4 RS

A\ 9§ RS bl

Voleg SFS

Ovo- V ol

vof R

\YA Y og)0

Y'Yy Y 09,0

Yov Y oog,0 5o
000 V3

K e,

Yvy Jomiigvy

Yvs olaia
VY. v olebs

YY oS> o2

b7 Y s 5, bt
Yo ¥ osole ’: :
Yf- Vo ohless

1799 9o 5g0b. DS JL 6 jlo . plids J w 40oooooooooooooooooooooooooooooooooo.

L)‘Ji‘ 9 dl)“- g, a»)}f)ksn sonlis (Y‘JL“A) d,:Ua.o
ol o slasl5 0,5 )13 50 aileeyols )3 1) o (o iiion
odoie uyL;‘ (e LJQL;A U‘)‘" = as 6)5_194.1 fd_.;)L)
G020 (gg, VNO LYY Jlo 5lle,eus ol g il
Ol 5o Save Al e 1 ilasd 3 iy 10 )8 0 )
a1l g San¥T J;uS ,o Logase 5 055>
Sazls 6l 658 Sl San il G lrea il o
5o (FUSes) sllae [V] wsi g LNG Jom L6
oS sV By il K5 fin Y VY L
o)L.L..o\\"A )}od.ajuﬁl: u....alfu,.of\" YA JLH;)QSQ%
WS ls Gl Gl ol 1 (i &S as) oS e
Sazly 6,5 4 o 5l (s SLasielgSS Ao
(o opl 5o el (658 g =i obee (o i LNG
S 2 1 Syl e o8 el (6 )5-25 s !
s Gl ) 55 o 53,5 ol eole o1y S
1) 5925 53 ol (F Jsaz) LV] 0o )oY 5 as o)A
Alwslio LNG oz LB slaosly 4 2051 55

©
3

0000000000000 000000000.



-a

000000 eecccc0c0000000 0

)90 yition (h3 0)lpe (ALl CS g 50 09,5 5

DS oo B ey

RSO k) SgsesSs) @

tsoges S mssl s Sloslr g 4li hlus @

tla ) SSb g (5098 ((blagy praSins slagygeals
6, e (g 5lwely, OV il @

ozl (i g yilns la iS Sz oS sla 2iS
OiS Gl@ly olla slajslin

g b sl d WLl Jless S el o
long-haul) ,olS slal 5y Joos duse
Jho 4w oy Wl 0 LNG & 38 e gus 51 (trucks
7> )k 5 S nl PLING 35 098 pdyeusssl
sl G plply o lo 1) 0, Sl S YA LY. Jolso
ailjg, Slgs o 39, 50 I oY+ s s Ly Skid LNG
DT as glojesant, sy nall

g e cpSow YT il JS 51V VAl yo

Ol o slanils oo DAY dgam agew (S oo
ao,Y g b St ss,0A0 > Chongging
Shanghai, ‘5l£but.w‘ 3o .J.})lb )yuLNG )939.4 L{buwy}:‘
— &Jb > Hebei 4 Chengdu, Xi’an, Xinjiang
ool LNG s.a}j_w )‘ (PG le JJl_uj M)bq M
a5 gl Hgo oS i i e yo [N oS
0594y i Jlad die) cpl 10 5 lo o s 58 Al
SolSinl 3l oy 0 ls 8 oa e WYL
iz g oo 0300 LNG w)ls (554l 5 e
3 3 Wil oS o oolainl o gus ol 5l (S LSS
S>o5 axly w9 odds 039> (pl 3ls Liw Jlaw 00 dg0>
6[1&0[?9),9 ‘5‘)_4 ‘) LNG 9 S oo; Slas| G)l_.ueLo
kJ'Q’ O9—=e g LSjl—“°‘) u,«i._w uy‘iu,:_wLn 9 Cwd,y90
59038 s Loy Hlel Gl s (O JSi) i o ool
DT sjls e Y12 61298 slaJle Job o ol o

'ooooooocooooooocooooooocooooooocoooD ™99 J9"J‘E'”"

LNG o>} cbaasly Jgamo 3,15 F

el 3 coan b S &5 byl jlaly de g
skl leaxly cpl Jsmaze L sl 1y slosms adse
Cmnaty S 15 51 (5 )l 0390l 9, ol 51 [ F] el 0,8
S5y ol Jyame (55,800,559 Gulie 5o ilwgle
@ S gbas Laosly ol sodss LNG o 5,15 asles gl
AL 05 g0 (s 25 (sloog S
Slell>) e (ol co g 4 Gl jcd g

(Sl )i g &0 & Jate s
(CNG/LNG 4 6 by oo 5 o ygos slnolSl ¥
5 lalinag, sl a8 Sl I8 At ol 5 oLl ¥

(ol bl
g ladlae (Gl 35 sl sazme 515 sloaxly 4 5255 ¥

Span gyl ) lesSy

CS g Glaieds |y 355 ol axly (| LNG Jgame
O o5ast 5 Byl Lygl o YT ile 5 Lo s
b wilsi oo Lol sl sosi LNG ogdleas wiles,S 5L
JL )l LONG laolSil 4355 gl ogase lagl 5
425 Wb gl Joo 515 Jl bl g0 slabiows, 4 5
S Gy g Gl ;o coss (pl Ao ye cuils
Py yo GBS gus Caa B Ly 55 Cond a5 WS o lay i
shrmelon ) Jlus b a2l pdocl) L3938 9 i 09
50 Jlie lgasas acil 00,8 sloul 1) (gloa S s guse aclyd
30l OIS e 50 Yo ¥ B V0 sq0> LNG du e S, ]
GAS CE g J3g5l 4 s a0l (o sl 59518
Sleolil Slasl o 6 S ale w cas  [a] el
VO 350> J3555 ct g ol a5 o WS LNG 5
CNG LLNG bzl a5 coul 53 bl [a] el gl
3l srws 83ga0ms 10 gl )i g b aiS o ol ) LB
Bl S 5l pled (F JS0) 05 ools icdigy adas baylug
ROSSIREITE 5 (¢ JOEO

LNG . gos lS312r S 5 o ¥ S5

o jUL 6 jlo— . pliss J—w



Jlw 5l (2UsS S o Lgas a5 ablie a8 4 5,c Y
(5l iole )5 a4y 5L (0 slols)

I s s ol SIS (S s 5090 515 (el Y
o] Sdge glad 5

B I8 51 S ptn L0 90 518 ) (i (el F
S ol

el Ml ol 32 (S s & pgle I A2 0
‘55!

LQB)OP g.a.>9.~u LSLQleJlD B MJ.C id

LNG o> S8 sraslg 5L Judoxi O
N o Al dolowt o yazie Ll ubad 1
LNG S ¢l 00,00 390> LNG S5 slaasly
i 3 5 elan + g o8 s o S35, g5
LNG wgi (el o5lmgle csloasly el ol Y+ 1A
J538 slts o)] 50,S 3ol g JiigJe> Blas (sl
b 1SG 0l g oz sloy9S 50 oS YTy ile 53 03294,
oS 2ly9iS 4 Wi oo (nl g Sl dags Jl o Sl
OBl (7S )l (s g e 885 oon
355 sbmona¥T Ll 5 J393l8 8o 50 525 Gy
dgaz adei e 8 b b e Yo VA Jl o s malsTl
OFSHR ING Jeam LB axlg £ (B 1o (05 (y9eleet
Sl 3 SrsS bys slasly Loy LNG 55y
b ez cilizes glo g 5 ING Lo L6 glaasly o
slaasly as wledlad Jl 0 59, 50 5510 bawgio )b
3 Bayanzouer Huayou Gas 4 Xinjiang Borli Energy
5O Al 3 lse cpl 5l s leaisas Lanzhou Kunlun Gas
P Gsbas il AL (gapg 0B (S 3l nl e
A1 3929 (6 S g oS Fo v 5l 2 YVY L
LACEIVE PRV TR S R Y IPIPVE PRV.NY IV
5> SRS 5 iy e 5 el iy il ol
i b die) (ol po il 5 ASS @y oo oS
el iy sloasgesme ) jl a8 Kunlun o5, 5 o590,
ogdle .ol o0l ploeil (6ol 5 (slas JaTasle s dia cl jo
oSG ey de onl )3 o8 S0 SBES 18 oS

Ailos,S axg5 4l s g aloans 05 (6,135 4o yuo

g;jdu.bt; ‘M‘L—“—‘@ﬁujéd‘%’)’dl‘l’)}—ﬂs

el (8l Cnio (ol daagt (sl ) (albaali 5 (g
Slaslay 9,8 Sibay g a5l cwd 0055 Pl S g
‘_ng,S)_M: 9 Jsé u‘ 9 AJ‘OO)S LNG JQDLJ.IlS 6[@&?‘9

1799 9o 5g0b. DS JL 6 jlo . plids J w 40oooooooooooooooooooooooooooooooooo.

)
Y. U,
e Gl
_31 m Sl gl
T m )
;? m L
d
Q

1996 2000 2004 2008 2012 2016

Ol ilisn Gblio 50 ju )5 Al o Luwg olowas :8 S
Ay 45 dgdige alixde (B S azgi
J 590 VYV oo L ple 50 9B slog 095
asmkee VB SIY Y s 5 a8 (g5l sl i3l
5 el 03y VoV 7 Jlos 30 (5eleaVY 4 550357 (59,055
A blag sl as o)l 13 (oley9iS 0o o (lnl e o
Sy g 13 Slofag Bl 5 05 o o3l jol
2 55 DS T (55 Bl 0l Lng 055 4y I8
LNG 3l ool ol slacaglgl 4 azg5 b ol )8 gan &3
iy 925 ol a8 cils ledl olgs oo ONG (sloray
5yl 093 Jaig Jom alio & LNG 4o e (6l g0k
sl o )58 nl 13 ONG 595 A0l 5l (gm0 o (e
wleY sledais; wlg o LNGICNG ey d s e
oolidlygn sols Jas slas )5 5 (SGams )3 L]
3O Ed g lsieds oo iudes LNG i eolazwl LNG ay
bl o Jle Glgeas el (g )lh Dl o5 >l
65 2 LNG L 16 0oy o5, 15, el Jlass L5551
Lol g el oot cuai (SSL dilais 35 o (5%
20590 (i a3 oo (5 )li Sl S g 4 o
oo ool L1l 5 ISBLS dralS e il T S sS ppols
595 bl i oSl Jdoas s guil 3,k 5LV el
Jyama 160l b jglis 61y 1, LNG g punls il

3,08 0,0,5 039> cpl ,o Skid LNG (slaas

39S JOLNG oz LB slraslg o w5 .).F
S5k 0 ING o b6 cloosly Joame 5l ool
D)l (g sd I (6 el o A @y IS 58 Sl
Sl Bd 9)lse 4y wilgs oo
@ g a8 ble § SasS slaliwg) 4 515 ds e )
ailonts e I (g el JUi A5

©
3

0000000000000 000000000.




lo)siS 55 0hg NG (g T e g ol oSl n
GBS 20 5 Senl onel g2 4 igas o LLLT JWES Ll
g b S e i Sl e 5 05 82555 y0 45
e ol 5o wilodgy JUd (SG3glam S 9) sl 5l e
oo )l ke yu 2o 3 G 4 i (g iloa s o g
ol sl Jln 5 e i gl eolodl Sl o
oyl calo d5e 5las oV + B )+ 5 oS o Cole> S8
Silal 5 S35 Sz wlin bl 0w 0 iS5,
42,0 sly Sal, Bl g ik devgs (6l laeS (Siw 5
Sl Vo8 Jlo 5l el oad Josas 1l Jpame Jluly
o JB slrazly dxgi 4y V CORE oS 08 o
35 g 2l e 35 ) las 518 Lol ccalizes mole ILNG
ol (ool olass cply 100318 5 oo bl jo S Jlé5
S slalae i LS 0 Gl 4 saze oud oS elbe
> Sl Sl Sl 0 (cenod sl Jloe 5 Joe 0 L
LS ale j Sl i los s pan g 7208 553590 Aol s
1y o ko 08 5 15 3t Cillandl Logeas 1035 o i oo
b5 b slass c b 55 (s gal 13 s oo il
3 3 sl (sl 315 a0 T s s LNG el 0
S rytali i lad 515 g bglas 4y v s a5 (gloasSTy,
slolis .ol Bontang LNG ¢S & sageds a5 Sl oas
wollae duje g 3l slacasgaze (53,5l sl ok
2 Ll W ING (sla 5599255 dansgs Lol Julse 5] LNG
el 35 Mo (6155 ol 1o olse eyl ogdleay ansl o3l o

Sl oads ayaz sla 5l jepls

LNG oo bl slraslg b slacs oo .9
o b8 sloaizly (s5lugile o o b oS 5

Sl le LNG
1. Kerui 11. Cryostar
2.1EV GROUP 12. Siad Macchine Impianti
3. UOP-Black & Veatch | 13. Expansion Energy
4. CNOOC 14. General Electric Oil & Gas

5. Stirling Cryogenics 15. Galileo Cryobox

6. Kosan Crisplant 16. Dresser - Rand

7. Chart 17. Chester
8. Jerch 18. Cryotec
9. Eajv 19. Wartsila
10. Cryonorm 20. LNG Global

ol § Sage &S 0 dw Joal Bime 4 aslol (o
D g0 A1 5 ING Jo> LB slooxlg 559> 5o LQQT

S phS 58 0,8 5 Wbl ailoa s Jlad ae; cnl o (s
ki b ol Jyame & Wizl |, Szss sjlgle 0oy
Aaxlg Vo VA wi )0 058 o0 Jo BaiiS'3 pae ol
LNG oo L6 slaasly (gl s i agors o tnio
FLING 5 aslos S a3 1, 55 4 same oo s
0 (g S (g0 E8L 0 51 elidie sl Jlis 5
LNG Joz LB slaasly Jgame 5, Yol o, ol
395 Syg> b ol Yoo LLFY 4 VYY) Jlw o
a5 ) Sla S 5 oolidlygo S sS ilne 5 5 Lias |,
LNG 53,5 alys (ali S5 515 coloo o 39250 518
S Crlple 05S (o0 Bran 3 sladlS 3 31, 093 sy
ING Joo LB sloaxly il dags )3 S50 sla,g2515
3l (a3 (rags el 32 (slaolS'g s dra oo
ool 65 il el 5 S slac g 5l eoliz
Pl g (i JBg e (A 98 50 (armecon s (ilod
Ol 2ly® s Caslyg) 8592 o el lal 7S bl
el (sam (a3 dalyS S gg B VY- Sl |
P i Cuad Sllg Blie o (ol S Sle S
45 358 o0 i ik (6l e o5 Sllugs S92 o
4 0S (oo i ) oS B b byt ST slalo
ST S gy s iy ING a5 slaasls
S o0 9o aolSy i 5 (B e wlio ;3 Bgiles Jo ol
el ol oy Gy NG B pas cemnsts Lo ST il as
sloasly T ol yitn 5 syt 5 SzrsS sato slaosls
9 ek 3 g Gl L 0gs aales LNG oo LB
o HB (glaaly sl Lo« s 5o ] s e
Sl YoV e Jlo g sl oo Galifl ST Jo @y 9 LNG
g dalyS Ladsly ol (ledlite (0 555 (e 9 (50
U 5o ez blitadl s ING o> b5 slasslg 035,
Jls oo (o aS el 1 51 S ajlal S i o Jlad
eyt s o) ez ;o ING (o LB claasly o]
Cewl witas Energy World <5, [V F] o 5 salys a0
Opeled e gl o3I (5 (slowsl (slo 525 0] o
Oldlite 5l (e 5 (nlf w05 Olgl8 LAl LS 50 KDL s
O3 VYIY 51 51,8 ¢ lade ol g 950 dalss e 0 LNG
5920 ailate (ol 53 (g e 1)l (6 Jo el Jlw y0 5
Ll 595355 (ol B3l 80253 9 0, 0529 (S (sl (SCa,
15 65 opolie BLEIS naags 1o sl Sl yo el o0t
gl i silides wlie jlontaslate sl ilSsl s S
gl o el 03,5 0l 3 ING o L5 slassls 5L

'ooooooo.ooooooocooooooocooooooo.oooD 199 JSJ_,G,UJM)JLJOJLO_I.U.IWLJ;LU



O A0 bl ol poay (guolg00 A gacmo S 3l (o2led £ S

I TaS Iy 0SS gilaslly g cailasls VU
~.\>|5 Yu Uljsts" ]«SL\’ ‘és_:: oolaz_wl u.a.b“’ u..\} O“B)
‘;,5)...» u.)‘ 6Lco| U"’l—"‘" » .o)S oolaiul J.oadals ‘_g)"y»
com ooz ;o LNG o LB slaaxly STk (2 et
J-.{"\“ 9 o‘ﬁ.m 6L&>)lf 6)51@? 9 olg gy Lmu—| solaiw!
slaazls vl el So,ls pals s latea, LNG o
iSin (g )38 4o s Ay Gy b U] Ag) Lo IS

WS ING 55,5 5L o)ls (sl

EAJV cs' i Y 8

Sloyglins ¢ cmiige &S i S EAIV LS o8 i
2l 6y0td Wl LNG 4 58 Lo 8592 30 (=0 pie g
EXUIEWEP- S L IR WP RP-SER Sl L P VR W UUS SR g
&Lﬁ»‘e U_JLS )99 Sl o‘)_‘o.b 6L.Q)lf 9 )_J.S du)lf
35 slaglae ;o Jlie olgieds e LNG o LB
Jb o ceyma b o5 (La 33 aS sod > b
30 Jods 58 sl o 31 g 5lens 4o e g Gl LialS
slasly Slaul i slaegome ( ot SIS ol dilaie
59 00 aSa e 150V 0 o8 )b L) 053 LNG o L
Slls (los 1o 58 15 plasl bl 05,5 o
o=l S e loals (S0 gladatsay ol ], 0g 5
6L§>..\>|5 ua}oa} BN o5 Qi‘ OHLSA 5 )lf u;)lq_?d}i
o BlasSlas quisolie pw cozs0 LNG o> B
INT et onss gblis ol 45 o> 5 cpobos

G azs Y

sl ails by a8 A5 5L el (sl o3gdy alie

ouiSTy sanls slaylS 5l enlicial (sl il oo Laosy

1799 9o 5g0b. DS JL 6 jlo . plids J w 40oooooooooooooooooooooooooooooooooo.

GENERAL SCsWgn 09,5 51 GE Oil & Gas .7
ELECTRIC
Jor JB slaosly 859> (Vb 5| S GE w50
S 610,050 5 & cmad Hlais L a S Wl LNG
2 Sleabe Jom LB laaxly (398 5 Slasl 4 pldl
)15 B ras (gl aiS o0 59, ;0 FAB B0 slacod b
Sy 05,5 (6, ilS laasls 5l eaiads LNG
iy dsye glaolSl> s GENERAL ELECTRIC
i el 5 LI 503 VoV L 545 s 5
e b g ING wlg Ao o a2 Jlo B L oS0 )l
S2,3V e gax (e 5 SzsS 9 Sy alg Wl e
ooy olazsl 593 Sl 41, e s5lomble cod b
10 9 Cawl 0015 JIELNG 5Ly, oSl yo 1y T g ol
VaS oLl Slasl cews 0 ING 0l V8 30 ol L
e axlg Vg oazie SYL j0 axlg VY JollS o QT a=lg

Delas dlgz> g 3laslely (4 ,20) GJ)B—‘ o

GALILEO s o5 .Y 82

sloaxly gl 5 S @l il o8,
an 058 65,00 s b aS e Wl LNG Jox L
ok o o basly ol ccal g ol 4wl
S 3kd 09,5 a5 &S 5 ol Cryobox sbeazlg .ol o
Slssas ol 00,5 3l =1,k Galileo Technologies
084S L LNG oo L5 slaasly 5l LolS G505 5
b elyon 5la)15 5 il il ol omo o Logiions
PV asly cplcud b oS oS LNG a1 0olidl g
2200 Zedb b Slides £9,0 lp axly cplacanl 5,
a2 8o Y waoo) e cud b glyg gl ardo VO 4y
Sheel> 5 g,y bl 59, S Jsb yo Cl o8 g0l 5L
Mg oty (o Sl oloses jsba (lgior (riren 350
S S)gba 1,5 ool yiie 0y sl ilee ©jpon
0)50 LA gl eslinul Glejen (silge wlg V- 51 S
SzgS axly So o5 b o el g pe ke 1Y sl 0l
)10 5L omye e eV e lad weod )b ea LLNG
Sla ol yonas |y (s mlg0s degoama Sy 51 e (8 JSL5)
23 n QL3 ol (o)

CS A 09 b ge adaxde (P JSE) a4 L
oolawl Sy 5 dhay oy ieds Li> b, 5l Galileo

k}o}&lﬁ 6)|5A ‘5L€b..\>‘5 )| M‘jﬁ‘ Ao 29 Cn] 00)5

©
3

0000000000000 000000000.



sheng Lin, An-zhong Gu, “ Parameter
comparison of two small-scale natural gas
liquefaction processes in skid-mounted

packages “, Applied Thermal Engineering
26 (2006) 898-904.

[S].EPT International, “Bridge Gas Technology
— A New Solution for Natural Gas

Transportation”, https://ept-int.com.

[6].https://ept-int.com/international/bridge-gas-
technology.

[7]. World bank.org, eia.gov, “ New Data
Reveals Uptick in Global Gas Flaring”,
(2016).

[8].Edward Lisowski, Wojciech Czyzycki,
“TRANSPORT AND STORAGE OF LNG
IN CONTAINER TANKS”, Journal of
KONES Powertrain and Transport, Vol. 18,

No. 3 2011.

[9].Expansion Energy LLC, Key Applications
for the Patented “VXTM Cycle” Small-
Scale & Mid-Scale LNG Production Plants,

2014,www.expansion-energy.com

[10].GE, GE Introduces LNG In A Box Fueling
System”, 2013, https://www.genewsroom.
com/press-releases/ge.

[11].EAJV  corporate, “LNG Technology,
Turning Stranded Natural Gas Field Into
Profit., Skid-Mounted Small-size LNG
Plants”, 2018, http://www.eajv.ca/spip.
php?page=article&id_article=4.

[12].NGV Global, “International Highway and
Road Signage for Natural Gas Vehicles”,
Natural Gas Vehicle Knowledge Base,
2018, http:/www.iangv.org.

[13].Galileo technology, “Choose a Galileo
solution for your gas projects” 2018, https://

www.galileoar.com/en.

[14].SIAD co. Ing. Giuseppe Gamba, giuseppe
gamba@siad.eu”Small scale LNG plant:
perspective and technology”, Methanizing
the Mediterranean Area Rome, 11-12 June
2015.

O AL B e 4 Loyl Jlas g 515 JLisil boglas- 51 550 5
ly 5 955 B pman gyl Wi Jo sl iz
Jso 55 Dl gl byl sl a5 bl 4y Sl ;5
Glos p)l5 0 (g 3l il el sl a s, g
PrS g, Jhs e A5 50 ohgh (ol 3 LNG
2 55 ING 5,800 ,5 crio T L cwlite 5 cl
Ol oot (il &y ol B9 el (1S >
@ Sl 3B 5 B bl e (oK by C 5
loasly sloslannl gl g lA8Bun (s Caws jg0 bl
9L opl 5l eolanul pioen .l ol ) o Skid LNG
Srae ol e an azgi b () S s e cnio o
obls coliz SILNG L T (3l Ol 5 Joissls
s oS gLad sl culjlo)s > oy
9 9dg ldee slaane aals LS o Lol s
laasly oLt 6 o a5 el said Crge (5,
ol 5 sl 524 LNG slog b 5l 4 cons Skid LNG
Coe (6l ke pas 89> )3 rten sl Cu o Sl
b 3B ebie b 5l (10,93 alalay () 09t o
slasxly 4 oliws 5 law 20 5l (AU sladidy Jdod
59 yea> bl ;o Wilgh oo Sueoliss ;o LNG S5,
incwg 5l clam Gy 51 ING (glailae 5 50 S50
2308 b e ey S plSILNG Sz 65 oo
P LNG (5,5l davsgs die 925 ;5 LNG a5 o |

S oo @l 2 5 ) 55

Pl g g LA
B e &858 659l8 5 g o e il alws
5 s allie ol jo 0a il goog0 5l Cula> sl oyl )]

e g0 (18,08

Xl A
[1].Cryonorm, “LNG liquefaction plants”, 2018,
http://cryonorm.com/Ing-liquefaction-plants.
[2].LNG Globa,”Mini LNG Plants small scale
liquefied natural gas solution”, 2017, http://
www.Ingglobal.com/mini-Ing/mini-lng-
plant-details.html.
[3]. Steve Childers, “NEW FACE OF LNG
PRODUCTION”, SPATCO.COM, 803-
600-1329, steve.childers@spatco.com.

[4]. Wen-sheng Cao *, Xue-sheng Lu, Wen-

'oooooooooooooooooooooooooooooooooooD 199 JSJ_,G,UJM)JLJOJLO_I.U.IMLJ;LU



Technical and Practical Analysis of
Skid Mounted LNG Plant in IRAN
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Abstract

The value chain of Skid mounted LNG units is consist of dehydration, liquefaction
and LNG storage and its retail activities include of low consumption of LNG based on
demand of end user such as heavy transportation vehicles, power plant and heating. The
Features of Skid mounted LNG units are varies with large and mega scale LNG plants
and requires its special customers to economically efficient. Skid mounted LNG units
has specific position in the gas market and good outlook according to attractiveness
of feeding of these units which can have good economic benefits and the numerous
advantages and different fields of application of these units. This point increases its
attractiveness in the domestic market of Iran and provides strategic goals including
social justice, resilience, Resistive Economy, resistance to sanctions, environmental
issues, profits and strengthening of related industries. This paper were discussed, the

3

quantitative and qualitative aspects of this matter.

Keywords: LNG, Skid mounted, liquefaction, Remote Gases, Flare, Fuel Stations.
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Abstract

In this research, the performance of a water cooling tower has been evaluated. As
we know, one of the most important parameters in the discussion of oxygen corrosion
in the refining, gas and petrochemical industries is the amount of dissolved oxygen in
water. Basically, the lower this parameter will have an effective role in improving the
performance of cooling systems such as heat exchangers, cooling towers. Accordingly,
in this project, using a pilot scale cooling tower, we compared and compared the
amount of water-soluble oxygen in the pond of this tower in two non-use balls and with
a ball. It was created by floating black ping pong balls on the surface of the pond of
the tower, a kind of resistance to sunlight, and also against the direct collision of water
drips from the upper part of the tower toward the pond. The results of this study related

©
3

to the condition of the ball used indicate a decrease in DO in the same conditions
(temperature of 23°C and atml) from 8.6 mg/l to 6.5 mg/l. This amount (6.5mg/l), in
real mode, the operation of a cooling tower at a temperature of about 30°C can be
further reduced. Reducing this parameter (DO) will have a positive effect on reducing
the activity of aerobic bacteria and fungi. Also, placing these balls together on the
water surface of the pond decreases the amount of light required by the fungi to perform
the photosynthesis operation and reduces their growth intensity in a desirable manner.

In addition, the lower the amount of dissolved oxygen in water, the industrial scale can
reduce the consumption of injectable chemicals into water.

Keywords: Cooling Tower, Oxygen Corrosion, Dissolved Oxygen, Aerobic Bacteria,

Photosynthesis.
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Review the Effects of Sanctions on
International Qil Contracts
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Abstract

One of the economic and political tools to impose demands and provide the interests of
a country to another country is to use the sanctions tool . The country of influence, along
with other countries, imposes its goals on other countries by imposing restriction. An
example is a situation that has been created by boycotting some countries in the Iranian
oil industry.One of the implications of these sanctions is its impact on international oil
contracts and the forced withdrawal of foreign international oil companies from Iran.
Iran’s oil has always been regarded as one of the important energy producing poles.
In particular, oil production in Iran began on the initiative of foreign investment ..The
main question in this article is what sanctions affect oil contracts ? What will be the fate
of the agreement after the boycott? This article examines the sanctions in terms of force
majeure and the changing circumstances of the situation and, in the end, solutions have
been proposed to overcome this challenge.

Keywords: Oil contracts, sanctions, international oil companies, major trade,

fundamental changes to the situation.

0000000000000 000000000

.ooooooooooooooooooooooocoooooooooooD 199 JSJJ&UJ[M)JLJOJLQ_W.MLJ;W



Olpl 35 (owiige

JERVESY] PRIESREN ‘*YL,’_;M e LS, “Go,;) R
AMEY Sy 05 gouds (oo 05,5 oLz gly gl oRsls (ol oyl =)

FYEYN 1 gy Bosio G5 g 09,5 laal i s0Sisls e Cario olRiils clgal oyl ) =Y

info@irangi.org : e Jytus s g

Gl ol s o ol cale ) sl oo ool T 58 ezl dlme g OYlie pplas  SsSa Lesaly cpl 0 teuSs

o5l oY e 9 W) b (33U -B o S )
Sy sa odlatul )+ 1L Times New Roman

) Sz a g e B LSl 5 L loges ol

ol ez aal L R esliiul &0 o sl

O 5 (Sl SLalST )18 Jolse 5l 0g-is oo

3 S 4SS50 50 e Jl Y Jolas L0gd colaiul

51 i 095 00,91 'FoOtNOte & jg0 4 aiil aslS 0
Dgd a8 )T L5 o deliogly delS O

iyl amio Y

Sloxis 105 (@0l V) el O Jgl axio oYU ail>
Oygeo 4y g s alols .o il (ol V) el VIO , Koo
D9 peddas JUSHEY > g o) Ceows 5l (20 9 Single

Wl ) o 4 e yo o gy F

3l sl dlie Jgizme Bpre g oligS rallie lsue. ¥
ol Yo ol (i3l — 0) AT j5log daalS O

)‘b odpe ulfd.wy u’.olc u.le..c 9 Lsal.w‘ L: M‘ fY

O o8 ) 005 etk cdle b LS
(obew V- ]:’.L“’

S LIS 5 sl )

1799 9o 5g0b. DS JL 6 jlo . plids J w 40oooooooooooooooooooooooooooooooooo.

)8 B nazanin (g 5 Leinl) 1 gads GlodS

doddo )
Yol olidl Gaa L o ol 518 i (o]
935 5 St oot (ige dmely (Sl g ale
Oliize § iz 6 55l58 g ol ISl dpg ) (5 S
Al dxel> g olSitils b o aiil> don lbls )l i
sloojl slaase; 51, Gl (wig (g - (ole
G pmige 5 (hisel cai o malio (Byme IS cwige
S slid 5 Lics yslss (Bymo vsoe 5 oy iy 2
S (oo piiie |y 5 gt anel> LS5 saio g
Hldei b Y
Alas ags plln 4 098 0 Lol p tome (Bain g
aled cale, 1) gy Joadl s
b s oode Sl sliael 5l wlg oo LslSa Jlooage. Y.\
69 kb (SKily 5 2wl Slacwge plu jo Jels
il asie
il S3L T, ol b & ¥ AL alis ol an V.Y
Loy 2 5 (SigpSl g (S S5 SLaS
asbed Jlo
ALl g, Yoov word 3l a5 Uy o¥Ue VY
S S O jgoas adlie 0o Sx iz A4

5 SFmgd Dot g2 lpe L aeaie ftu

©
3

0000000000000 000000000.



©
3

S 75 Az A
S Dyge yo i Hl0yaB g ST A

220N
dIs po ol ol an e o oolaiwl 590 alio
lo)loms Ly gllae LesT o pd g aieiia | lasg s
b oo gi b ot 5 4 5 Sl 00l s iin e 40 S
5 g s DS leie b g alome pls il ab e Boi g
e it )0 gzl a8l slas lastiul olel o b

0g oé)ji

oYl JLla,
docx Jol s o culss o Bai sy a IS
dlms 5yl Bl ol Gy il 955 YLas pdf
sl Ly Ve adS anles Jlol ol 5 swiiges
95\;5@@&.;&)0%,:5&1@&,19510.\_;&@
DLl lsonge odimmy g oMbl 4y azii g ol )l atia

095 b L g el il g 2y 50 Alome iy o0
oz sl sty s @) o el Cole, b YLk

gl gad 8 s (o)l SYls ool elj—l

R anbages <l yo 5l ey SYle ,id g Ol

23 S8 & bgrye Gl Sule) 90 i d

J5§M~c Yo UKM}) R ulfwy ol 4 quc

s Lag ) LT b, g 5T i 995 L g baai_gs

Pl s pb Jold aels 0 090> 55 (B simys Jlo 20
oy (o S joo (3 BT el Jome 5 ) Solsils
ShS g el e gele (i 5 Blgw aaZs b 5L
Sn pSe b sole Glagrezl g oS 0 0 cugie
D5 08 5| Ail¥las Slras jo allie ol o (B anus s

5 S A ple il o old oot g Loyl £
T5° DLl I sage (S3g 2SIl w0l ] 50
.ajﬁi‘,b_,o

ool — ) 4dS VL 0 STas s sudS Sls. FY
(S VY bl

HR VO

TVENEE CRUITWEPTRFON L FARISC L SRESP RV oo
il dlae gl g Lol OlSS g9l 5

ALY sloceond pile (SILLINY e psbi- o)

w5l se 6555 505 Alie slel o Sl 4y

bol oo F
g aiaS Aol o bl (6 A L g jLél asnis

e azgs (o)l by G515 j5ies 5 el ole,

T s i hls adlie 5l g9t Ay ai s
Sl @l g daslomo b o J> by cinles] by ol
5 S5 b G -B o Bl Sgtw 99 090 a4
Lglas o Jolgs g 55 Y+ Lo Times New Roman
G Sgls 4 bl (S sl single o904
“o B Ly 6l o jlet allie (e sl S 09 o0
Al e ol ) ple 50

9 IS 0yl iced 5 4 SYslee g Lo JS g Lo o
253 B dSd (nslie 5 Jgaz o Vb 3 lagu (nslie
5 IS wizmen 5 ol o )lod 5 Jgaz 955 0351 IS5 52
oo s Lol el ol A 33l (36— o8 b T Lt
oot 5 (o SYslae el A plu isli- o igh b

asie Jeeive b ST g Jlas 0 S, 51 5l eolaz il
g (5,5 o led Dlxio 0gd co

ORI 5B (i ) 285 Colo 4 YL Jloyl gl
S boy8 axal o (WWW.ijge.irangi.org) Slis &

.ooooooooooooooooooooooocoooooooooooD 199 JSJEWIM)JLJOJLO_LU.IWLJ;W



