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Investigating the role of ISO international standards in reducing
climate change
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1- Student, Nature Engineering, University of Tehran, TEHRAN.
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Abstract

Climate change is a significant threat to life on Earth, so humankind needs to first reduce
and then ultimately eliminate emissions of carbon dioxide. Fortunately, this transformation
to a zero-carbon economy is already happening in many industrial, commercial and
municipal sectors, with ISO standards playing a pivotal role in making this happen.

Based on the premise that monitoring, validating and verifying GHG emissions enables
organizations to better target and control them, 1SO technical committee ISO/TC 207 for
environmental management has produced several standards in the ISO 1406x series to
manage greenhouse gases from organizations, projects and products. All three parts of 1ISO
14064.

for example, have been so effective since 1SO introduced them in 2006 that many
governmental bodies regulating GHG emissions have adopted these standards and made
them mandatory for assessing and verifying GHG emissions regulated within emissions
trading schemes.

Since then, ISO has published a related standard, 1SO 14067, for determining the GHG
emissions, or carbon footprint, of products. This document describes the standards in the
ISO 1406x series and how these contribute to the transition to a zero-carbon economy.

Keywords: Climate change, Standard, 1SO, Greenhouse Gases (GHG).
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Simulation of gray water treatment systems to produce
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Abstract

Due to the importance of water scarcity in Iran and the need for water supply from
wastewater and gray water treatment, in this paper by simulating and investigating
the removal of contaminants in conventional gray water treatment systems up flow
anaerobic sludge blanket (UASB), UASB with returned activated sludge, UASB
with continuous stirred tank reactor (CSTR) and membrane bioreactor (MBR)
along with CSTR reactor were simulated in GPS-x software and the removal
efficiency of wastewater contaminants was evaluated. According to the results,
the membrane bioreactor with CSTR reactor had the highest removal efficiency
of chemical oxygen demand (COD), biological oxygen demand (BOD), total
nitrogen (TN) and total suspended solids (TSS) removal equal to 94.11, 99.29,
70.56 and 99.17%, respectively. Compared to other treatment systems due to the
simultaneous use of filtration systems and biological reactions along with
anaerobic treatment, and only this system, the quality of wastewater according to
environmental standards for reuse of gray water for non-food purposes provide.

Keywords: MBR, wastewater treatment, gray water, active sludge
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COD Chemical oxygen demand MBR Membrane bio reactor

BOD Biological Oxygen Demand CSTR Continuous stirred tank reactor
TOC Total Organic Carbon UASB Upflow anaerobic sludge blanket
TSS Total suspended solids AS Active sludge

VSS Volatile suspended solids ReAS Returned active sludge

TN Total nitrogen

TKN Total Kjeldahl Nitrogen

TP Total phosphor
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Design of hydrogen production system using parabolic trough solar
collector and thermal energy storage tank

Marzie Karimi!, Mehdi Mehrpooya?", Fathollah Pourfayaz?
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Abstract

In this paper, a system that uses solar energy to produce hydrogen through a high-
temperature electrolysis process is introduced and modeled. Photovoltaic panels
are commonly used to generate the required electricity. But the efficiency of PV
panels is low and decreases with increasing ambient temperature. For this
purpose, the parabolic trough collector is used in this study to provide thermal
and electrical energy for the electrolyzer. Also, due to the intermittent nature of
solar energy, an energy storage tank should be used. Finally, the results of
modeling the proposed system are presented.

Keywords: Clean fuel, Hydrogen production, Water electrolysis, Solid oxide
electrolyzer, Hydrate salt, Parabolic trough collector
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Comparative study of SSI and RAI index in the west of Urmia

¥4

watershed in 2019 by using of GIS

Fatemeh Asghari kaleshani'*, Katayoon Sataryan Asil*™
1-M.se Echohydrology, university of Tehran
*F.asghary@ut.ac.ir
2- M.se Echohydrology, university of Tehra
**k.sataryanasil@ut.ac.ir

Abstract

Drought can be considered as one of the most important consequences of climate change in
recent decades. Which has severely overshadowed all natural societies, Organisms and
humans. As a result, using the meteorological and hydrological indicators in drought, the
severity and duration of drought can be expressed, the first step is to determine the best
indicator for the area. One of the most important catchments in Iran is the Urmia catchment,
which has been affected by drought. According to this issue, in this article, using rainfall and
discharge statistics, RAI meteorological index and SSI hydrological index were calculated for
10 stations in Urmia catchment area. At first, these two indices were calculated in MATLAB
software eand then in GIS by Kriging, interpolation method, SSI index was zoned compared
to RAI control index, which showed the results of interpolation of appropriate compliance and
overlap.

Keywords: Drought Index SSI, RAI, GIS, Kriging
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Investigation of geomorphologic effects of land subsidence and its
effects on ecosystem using ArcGIS software (Case study: Tehran)
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Abstract

The phenomenon of subsidence is one of the environmental hazards that have irreversible
effects. Numerous human factors such as fluid extraction (water, gas and oil), compaction
due to drainage, mineral extraction, compaction due to heavy loads such as dams and
buildings, environmental factors such as tectonic and volcanic deformation, factors Soil
geomorphology, disturbance of Isostasis and other factors cause this environmental
anomaly. Due to the severe economic, environmental and human losses, programs and
strategies should be used to control and manage this crisis. Due to the location of the city of
Tehran and the widespread migration to this city during the last 10 years, biological needs
have caused the change of land use to provide water, food and housing for citizens. This
issue has led to uncontrolled abstraction of water and emptying of aquifers. Acceptable has
been specified. This environmental risk causes changes in urban ecosystems and disturbs the

balance of the environment.

Keywords: Landslide, Echo Hydrology, Climate, Spatial Information System
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Abstract

Considering the fast growing demand for electricity, increasing costs of power generation
by fossil fuels and simultaneously cost-effectiveness of hydropower, solar and wind sources
in electricity production, the importance of replacing conventional and high carbon sources
with clean energies is increasing by day. Nevertheless, the development of renewable energy
systems has its own challenges; the intermittent and unpredictable nature of wind and solar
sources made it impossible to fully relay on single source renewable energy systems for
power generation in many parts of the world. Thus, in the last two decades hybrid systems
consisting of two or more renewable sources are drawing attention from experts and
researchers as a suitable solution, due to their role in increasing production stability of the
system and decreasing related costs. In the present study first, the situation of electricity
production around the world based on source and country, and current costs of power
generation from fossil fuels in comparison to renewable sources are briefly evaluated. Then
hybrid energy systems consisting of the three main renewable sources (hydro, solar and
wind) with the goal of supplying electricity worldwide are reviewed and novel finding and
designs of related studies in regard of optimization and feasibility of such systems are
mentioned.

Keywords: hybrid renewable systems, autonomous power generating systems, hydropower,
wind energy, solar energy

OA  student Scientific Journal of Water, Soil and Air Protection Igp g S ol cblis o amiils sole 4y i



g pi 970 0ylad

FA-QY o ¥ e Sl o Jol o)l cpgo 050 ‘5(\'\\3“‘1“'.”"-0,0
IARFAAREN

e Sl lgn g S Ol cblas o gxmiild cole 4yl /" (s

VY47 4/YY Ol o1 (535909, )0u oS (o gaiild code (pozxil \ Q
Wl 25y f)b
VE /Yy

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

doddio -

2L e oadiyy (8 ] daxte wilgh g pdpanan Sl b e Sl yld anwg Djgpd 5 Coanl ol
955 Slajls 5 Qe Comexr digy0 o) wlie Gl Sed Al (s SlatS g 00l g @ Sl (6555100
P Law;\ ‘mlé\ “_A,w.s @L;o )‘\ L{aol.wﬂ a0 oolaiwl cow 4 a5 @L.?u Gja_ouwu) 6&%&4‘3 dod )'| St 9 ‘QT
e gl ;518 (03Kl 5558 5 p9)) p (Koo el aiSlo 095 1550 Lis ilisie Ll o1 55U slapgrians
Slojo> pdynass slagspl oz 5 o yed Gt Ol (nl )3 088 o Y (6551 el St mle L S s

MLJ‘SO 6)):‘ 6‘;: Lolas a @5&&[; ) 0‘5‘]‘9 GLEJ.MMAL.J )‘ )‘0)?1.: 9 JJO)L Cnd

P 9 pdidnans mte wiz b 90 (S2,bSe 5 il 51 a5 955 00 D alais y5lid 5l anss o 4 gt (al IS b &
2ot s @l G il il st ss szmen 3l e plsl wilansS Lol il 5l plesen )05 5 (S
8 @b & Cod (oS pls 4 9 515 990 G el o &5 9l ) CelB ol il Lo 0038 Slaasly LS
IV 8,38 ples 40 conslanma L1y 6555l g b o & (9580 5VL (oS a8 oo eoliinl pdoaans guie S5 5l o
5 Y] a3l e aioSle b (5550 55 s e sl Sy it 5ot 5 Ll 8,515 ol ,5b
w22 1) B g 9 55l0 0 0 Sl liSogs g Jiue Ojg0 0 5 52 @i Syl &S b JLal 10 o8 Lot ()]
(G166 5,8l olgie as Glue w3 slas 5L L 5ol 10 asYh) g 8,90 (ylgie 4 Ll 5 ool § drwgs 034 ol il axs-Lus
ot I 4iud ol cenlio g9 OBl dial) ol 55 [F¥] Canlais S )5 args )90 o0lidlygs solie By ool sl
Slr p3Y losls Gy 5 bl (8 slacasgazme el & (g yid Gliee 5 piganans gl Gl e 5 e

DBl o (S s SO (S (les samaylis ) S [0] 8 pd o0 D90 ptimnn SLIL il

Example Hybrid Energy System

Energy input Energy Flow Energy storage Energy
Control System applications

=

=

5 Gl 5 6ok Slainm,s s s> Sldsgnd Slaasly 5l ISite (o e el S 5 Sles (1) S5
[F] 351 QoS el Sse &

4295 )90 )l 31480 95 )3 (Sl 3 40D Adgy Sl ) 5 590 (Pl 50 s (0l (655,15 4w o)Lt axilix
LT s3botinte s Sl atws cnl 35 o3l galim (995U Slalllas g oad @8l (5531 o592 QLled S 9 (K395

64 Student Scientific Journal of Water, Soil and Air Protection Iga 3 S (ol cblas 9l cole 4y pld



[EVRWAR Lo .
O ) FA-BY o NF el gl o)lads cpgo 099 o andAirey,
IARFAAREN o \ “%

g sl Igp g S Ol bl o gmiils sole 45 i

DAV Ol oK1 (555l s g1 92miils gole cracni
Wlie Jipdy )b
AARRVER RN

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

Jls 5 ollSer sl Jlte (slyy sl 4285 ool alises golazdl glaus 1o 3y (g QWS 0 ol 6,8l
@ B ek a4 rizes 5 Sileaie Sl (ot ool (Al slapties (b3 5 5590 2Lyl 4 Ve VA
Cootl p i gl ool 5o Al win M Slg)l eyt 5l 90 s @ dihate ;0 et (ol 0 Slee (o)
slaanld 1 Bd (Joas anld o sadsi 5p W65l sl Sl 5 s 4 Cgliste (b Jowe s3ludinge
SIS S Gl Sl G ad @ G e Ll (28 5 (53l pos 5 3 Shes B sileslil 5 0058 pon)
(s ot sbie Slas s 2 o (5las29, 6 TS L 55 liiome 51 (5315 [Y] Winges ST s 9,515
2 En Silopalp g ole S 4 calin (2555l (6l jle 0035 salg olal 4 Glee cpl o g Ao pRRaS G0
o s (gaizaiels & (V+ VA) K 5" gasld i ol 5 olasl (glive o [1+—A] WIAZE1S 0ST Loy 8 pne y lels

5L oo 7 s Ll o ail [VV] WlasliS Caen piiaiass g0 s

[V ] slal sl 2 iy Gy ped ptns Ganaib ) Jouo

£ ol o S
u‘"L‘“‘u ‘5955 V&CLM’/U‘j}LS 0> uo).‘i.wé )‘ )99 9 o).é.;.a 6L¢¢bl:>

oo s Celuf/SlgehS Ve e B0 o o yewd | 590 9 3 e galsz
oobde S5 Celu/ Dlggl ST Y+ < Slasl 5o el

(VYN e 5 Ty e plimy; 5 5SzsS galsz G ol 50 S0y ol jymodnugs 5 golatdl Coanl (50l
D] sl izl angs Jlo )0 sloygiS 10 G SasS b a5l )0 b s (2l 0,8oe IS8 136 Jelge (o2 4
s 3390 )il 5 2y 50 60lS (5 paie by drale (uiailels 5 (Do Cola a5 wms oo Lt il Slalllas s
) IR0 61 s (50 ' (65,1 0ad Sliten abie dglie b izmen (agly ool dlige pdy w025 (s pme gl
Cele p Slggl ST Wo Foye ) (goud o Silggid i (el Slggl ST Vo Yo ) b el 5 OlgglST Yo AY,-
5 DlgelS Mo VY, b celes p DlgglST Vo 0F,0 10) Saldgeid- J 510 (60 jud pinews 9 (Ccls o Dlggl ST Vo £Y,0 b
S 7S Sl @ gl nl Nls (ansiis 398 Aegh 50 B el 4R S (R F0lS Gl 41 s e (Cele
Wy Slo)9dS 50 G el Sln 65 celie 5 5 Gl do ol 1) ndy waad G es Gl s A (il B
055U ndganans glie (el goaxts oleiin Gl Glo ik j5The la heghy g egdle s )l aidly
Gl 4285 &l hliiae (sloygiS o Gliie bawg p3l slale (b )8 (g Jligii-andyss b0l (olsand 93)

ad anlss o,Lil 5, i dllie ST gle 25 0 bl sls 4l oy Sege 4 oS
il (6ob esandyo3 2 pdynass Lol b aw 4l » 5 s Glp a5 (6551 Gy Sapiuew ol Girgh )

lasl Lty cpl jo ail oad j950 b piw (pl (G3lo a9 anwgl j0 (g slo Cdpig g 48,5 )13 obj)l 090 il aidly

..\J..\Du6..\4;..&6[.@0.“.%?[4\‘w:u)ow‘(vu...au)OMOO‘JC)M}M)#QULQ})QO);JJ?QSLSMMS

10 Sawle

', Barwani

12, Faccio

13, Zebra

4, Levelized cost of energy (LCOE)

7o Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



g il Lo
R FAUDY o VP s o Jsl oylads oy 050 A A Py
YY/VIAR) N

e b Igp g S5 (of cblas o gmiils oole 4 i

YA Ol oIS (S5909 )0 e5 (2 9ils (sole (rocx]
lie Spdy )6

Ve lovey Student Scientific Journal of Water, Soil and Air Protection Iy S i

Al ge odalin BB (6,5 Al g Cou ¥ idu 0 9 bh ol aliS  pis (65 ] ae S8 A4 pdy

Ol 30 dtomn Sl o gl Caridg 1 (5390 -

ko sl adlain o o maw jo ST (65, B pan a1 Lol addes a5l G g Jo g Giule )5 LS o an 2SUI

Coedl i G SV I Ls alides LS 55 (5 95 5 9dsd adlge a cal Gles j0 CiS Gle5 (o0 Dl 4 0Bl 0 Sl b s

G955 o yeme 55,0 slo ()T Ceslew 13 Lol by Cuglsl 5 (SG T adss auia 0] Gl S 5 5 00 IS 55
Do o lid [VY] e SUS@ 4 YoV BVAAD Glo Jlo oo 1y Los 10 Gy g liee ¥ IS0 0l oo

2020 Jlw U auia Sl Ay Glga 8 (G0 Al g )

25,000 TWh Other

renewables

Solar

Wind
20,000 TWh Hydropower

Nuclear
15,000 TWh Oil

Gas
10,000 TWh

5,000 TWh
Coal

0 TWh
1985 1990 1995 2000 2005 2010 2015 2020

VY] YYe B VAAD Glo Jlo o caie S8 @ e 50 G adgs oyliwe (F JSC&

o 6551 4 S 515 990 B el 3 (S5 9 51 oS JIo) 5 ) (hod GBS g o 095 o0 omlive axlix
5 ] 03,55 oy 6 loline bled 3o 2y molie o & bl ot ity 51,38 L GBI 1l 5 009 i ypdy oS
(6oL 2 551 i ) ool Bl (Ll B s 50 pdy 0o mlie pie 4008 JLo YO b o 4z S S0 Sk
Smed @l @ Cnd U5 G0 g )3 1) 995 ot sl 4l Do B 5l & il 39 ;008 i cnl Lol (lgil S0 5 g0 595
G 1YY 90 L polo Jlo o a5 el o 55510 pdganaz mlie & aed (5551 e 035331 b IS pob @ i 38
2988 SSE @ 5l g 50y wand e e oaied L 1SS B (oo pdiaasd plie 4wy Dl sy

Y] sl oo

71 Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



40 S o lah

FU-0OV o Vel Jsl o)Lt pgs 0,90 onandAire,

IARFAAREN o s,
< 1 \\‘X\ %

e b b poJB‘gTQﬁL&o@MbGﬂsqfﬁ =iy

\Ya4/- /vy RS NESN COPSIN PRI ppe Gl ode cpoxil \ Q
allie Snd &)

Ve lovey Student Scientific Journal of Water, Soil and Air Protection Iyn 516 ol bl

2020 358 S Ay (50 g 53 phiiand alie agu

No data 0% 10% 20% 30% 40% 50% 60% 70% 80% 90%  >100%
I I

Vebe Jlo 19 5988 S8 4 G a5 50 pdiagass glie pee (V1 S

gl 4 355 ST (a5l 5 55 (S b g cndlp g wailnl Gozmen 1)5iS I (S 4z 5 998 oe Al aziliy
0 5| a8 lizman Lo glo,5iS 5l (gl odar id 5 sl I o el il oiles, 72+ VU @ |y Gy alsi ppdpdyas
392y o5 b olitul JB DMl (Bl pl Hgzmen) 525 1988 (0 0)90 50 9 4R8I plynaos glie ongep 1) 32 oy
apliz Y] 9,15 (o Gralad @ VoVe Jlo U (Bras G 0noli 0 1) 5585 0 (od mlie o ¥ S0 LBlete ol
slo @ Gr 5 Glr ez Sl 5 o Jlod il alapls o pgas & Jlr GlaypdS in 09 oo Al
G M 5 G Olizmes pae 5 o 1Ol pl egosne Dl e (ond D97en (22935 Dle Gl p0 I IS (651 g

ialed (oo 0y (Jd lacS g Bk I 355 (Bras

2020 ¢ 858 S Ay (3 165 53 Lcdd 6ld 8 g g

Nodata 0% 20% 40% 60% 80% >100%

59iS SIS 4 Ve Ve Jlo 50 Gy el jo (lod milie e (B JSC%

S 4 7S 45 (onlie bagi 30 el 00 Sl slaanze YoV o 993 Al LT o g5l (Sle T GBI
G s oanl3d sl e b ()T alol 55, 41 55, g oo (1l 4y 5 lalimMe BB 5,k & (ndgapazs) Sisd oo i (05

15, International Energy Agency (IEA)
4l Student Scientific Journal of Water, Soil and Air Protection Iga 3 S (ol cblas 9l cole 4y pld



g pi 970 0ylad
AARIAARSA

€y,

74 -0V P AAER )Led ‘Jﬁl o)Lo..fa (@9 0,90 “5\\'\\?“"""-”'1-0,

g sl Igp g S Ol bl o gmiils sole 45 i

DAV Ol oK1 (555l s g1 92miils gole cracni
allie u*’rl“" C%)U

Ve lovey Student Scientific Journal of Water, Soil and Air Protection Iyn 516 ol bl

e 63 (6l s YoYO JLo b5 055 o iy g 5T 0 et VF] 950n sy (L sl 55
Mg an e pSedar alS (o G cpl w8led 51 (SG 505 10,03 50 el 515 e la ange (n 5 b 5l s 5o
Ol el oogy (Celu p OlglRe/ Yo Voo 5 ay el o DI/ Yo VO (oYL 5l mals) ol Jlo i (b ool 5l 5,
o kel g 0Ll pgw g pg sla plis jo T 5 (St ye (655 Arwgs 4 g, oKl g Cuenl 4 izmen 31
B s Sl 535 0 B o 458 51 (g i oS5 (655 5 b oyt o blotial iy ol Sledll 51 o isSilan
S Bl 7S S e Gy 45D ] Ygano 5 anugi Sl 5 slaygiS opas 4 o iy (Lod plie &
Sy S s drg il 5ozl Lo S0V 5 0dy dpao gl 65,1 (el 45y sl e evalino b g (50,55
o (F < a5 sl o sl Ldleta (55,1 8l pomm 555 (5l Y bl () 23l (oo Sovonl 3o Lol (Lo 53 &

Rl 5 ooty o5 sl oy il wals Bk 5l 0yt i i g (6351 a5 (prer Dbl altuus

e s RUL RS- PERVISUTOp PSRV
G )35 — 1T (G o (5L pasnrns Y

By b SSlggd (gl )ox sla olS'y e 38l ¢ pdy wpan wlio 5l JSiie (e 310 g5 sl o5l Cn Sl 5 (S
Lol aig; (o0 L5 4 (Bdli sl b iz 50 58 55 sete (690895 Sl it 42,5 0Bl (o0 Siley Sloow 5 2B o
S s ST (B Do wBl (o pdy o qlie ;S0 b Sllped Gl s 3lo 4z LSy ik 35505 odas
4 018 o Lol Oleo 51 a5 00 09z g gl Gl yl ol oo yo (ol JSte stz lizmas 9310355 1 (6 )lemn Sblie 51 50095
Slge 3l (Fp 50 g 09005 5 B b CedsS 9 5 Cewsyge ol 4 Slu) B wsidE Bn ez ile 0SS OIS
3lodlil g 08 po g pdy Sllaxil s 50 S5 6588 il wal B Sl 51 g )l,55 5 e 4y ol qlie 500 (53 51 0903 o L
23 09h (o0 Dgaite 3 Syl D 590 4 (2P 50 pgat 4 sud i b e Sln (el Sl S5 (555
3305795 Ole el 50 i iy Bllasil sl g 5 (Yo Jolgd (3 JUI Al Sgrge S 5o 9 Lnl) (o
aisloy W 31 0if g b 50 wlee S (- gt el Sy golaidl L5 4 olKes 5 VSSs V1A Lo
Loz 5l 555 0 SR G e Ceand Rl 4 Ly 3T 0 )8 50 (ale s iz SRl a5 ol (s il b [V0)]
2 sl oolgiiany pimms )0 ileioo SaS 350 S b (g pdy el o 4y g diliele gl alS iz o Uil
4 SSggd phmn awgs (Godyi 2 g 4tlS (B o5 (659 00 5l (o0 Vb (G095 b &S GBI g Dol
o oy g5 s 3 055 5 T el o e oSST 5 o 18 asliial 3,50 IS sk

20,5 oo e 5l 0)50 B2 Glie RS o b 2B b oS5y (7o >

O Fge 0,558 4 3 liebl ool 5 laz b (nl 5l g ks (509 H5ebos S o old i iz (lgl)8 Jeily o8 e
Oeod 4 Sl 00l 0929 4 oS job 4y 3900 090 0 039> () 0 linn slo (6135 Al e 4 jorie LBlais oS by i
Gilwaz LSS S g ol ;0 48,5 O s ot piog (p Sasas 51 (SO S ki o LYY L o ) e Wgsl sskake
03yl 1y ol o3l (riz slje (e (55900 (L)l AL (DB sloelSyys g olit Sl g9i8 g0y pn sl pins
Sl 5o Dlglg VePVE B el o Dlglys FYOY Jolas (0551 0 ez 0 (obbpins iz (godgi Ll a5 oy lis

19 G ol )3 Gt Sl i Lol Cuenl ad S5 ol Gy o5 4sSilea [VF] wll e aVle Dj50 @

16, Deng
17, Lee

#Y  student Scientific Journal of Water, Soil and Air Protection Igp g S ol cblis o amiils sole 4y i



g il o, les .
PO POV Lo VFe e o sl oylos cpgo 050 s Airey,

IARFAAREN o s,
< 1 \\‘X\ %

e b b poJB‘gTwu’@MbG&qﬁ =iy

ITAAANY RUTERICSHEPES IS PPNV TUIGPEPE v RN RN S \ Q
e pdy )b
Ve o)eY

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

Vo Jlo 5o o8 5 M gemlins 035105 a6 posl oo (3 (Sl0aSis 4 Coy (s s 4 il (loolilygn 5l
3oy 5339l 53 LS 5 G 3l pgsoe 5 (linegy (1 50 2 - a3 elie SrsS s S 0,8hes S5l 4
Condge g 5t Sl o9z ge SLOLE (655 S5 po L s T, plosil (gilingy ST S 4 o T solgitin e [VY]
Sl 5590 eSSl adlate yo Rl b cnlond (b S e pdvasan mlie 4y (g s Yl Sl (G glhas sla
S5l LS & a5 B 3l o Crl Bl (o Ll 59, S Jsb o 1) celes y Sl S YYVY 0 5 )lgils APV (50 (el
oS ooyl (el G a5 @ ol (g8 el g wolile 05038 (g3l 0ol 8 L el cunl ;5SS glaizl (Bras By el
Colo adgl glo e xS 45wl a5l jololy (izeen (hagly (nl il (o s 4l olamdl (5)5 00 slocuo b
Bl Ll 3 (s oS gw S 4 G o an o Ll (B gl o9 5 b Ll )3 (ogad a) a8k (oo YL ol g
397 oo iy A Syl G 4D & Jale (G0rS )55 — (S et e o Sled 1SS )3 Bk (e jhe 4 S35

[v]

Solar
charge
controller

Power
inverter

|— to Load

Battery bank

Voltage control and Grid

Mioro:hiydroplant Synchronizing network

[\V] B c.\.J.;S.\.;JjS L;:T—(_gw)? (i g_ii L,}J.»a‘ 6&’ 4.6.]9.@ slfdl.oj (¢4 J&w

sleasleln b ol plésl g gl o 30— sl aali slodus s pdy oo ol piaw ()5 A8 080y 9 08 oo 31 Olg5 (o0 Lol o
sl 4“")5 R PSAS pioy }| Lsi’ J“"l" Je 290 )“3)95')'? kS’YL‘ )L‘"""' QL"‘X“) )" oS Lo Q‘ll Sy (Shg el (S 5>
50 Slegd sl i b o ol cpl plesl is § o 8l lea alize bla o 5 adei 5 g5l 0,53 (Sl 09290
QS’BLG""Q ULCLMJ L as u)m 9o (| ul...uT )L..m.v LQW u.:‘ o;)lf IRV E W d.d)f )‘)3 c\.’>53 )90 )l—A-M.AJ ).._‘>‘ 6L®JL~»
VU 350 5l Ol slola, b 5ls pllom j0 .aigi oo Jratte ;500 S ar Ll cacd JUIST L 1yze G 5o,k 5l ailaes i
L ogd oo 0l G g 0del)o CS o 4 b g etz (651 4 ol Uiy 530 i 5 Cess Gl (35 S 4
g essS o SSle 55l ]y andyor la iy 5l (26 ol 3 b ojle (nligontiod (Sl pitacn ;5 (o8 pledl

[\/\] S <° oolaiwl onb A Cuwd LJ"'"L S )I g_j ub; )LW 6‘;} UT

2. Syahputra
19 Yogyakarta
20, Particle swarm optimization (PSO)

4t Student Scientific Journal of Water, Soil and Air Protection Iga 3 S (ol cblas 9l cole 4y pld



1,05 jgoxe o)Lo....\

£ -QY P AR )Led ‘Jﬁl o)Lo..fa (@9 0,90 “5\\'\\?“"""-”'1-0,
AARIAARSA 3 y

€y,

g sl Igp g S Ol bl o gmiils sole 45 i

ras- Ay O35 oIS (53909 05T (o292l (ale (pozsl
Wlie Jipdy )b
AARRVER RN

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

&b 2T G rrd (5L ot ¥

ol bl S )18 Az gi 0550 a8 (e 3590 4 S (500 (6551 e B0 (590) 60L 5 @l G Slapianns
o i 4l ab>de BB OYeou 5 g yed Slapten 5l diwd (nl (wyp g drwgi e 50 23l sle Jlo 0 I
b aral o G s sl mstes 50 sl a3 G i)l 3 Se s ok l5e 0 o)l (ol ) ey azliz 0,55
4 Gy s sl | of @ Gl G5y cnl (s Ghen B b Camlo 5 00k b 5o lgly8 Sllgs 3520 (ol
Slsls cble (Sl b (gl oaisS adys olsie a) ol anbio b 0T plesl a5 cpas S o lgbs 5 oolidl 30 >l 1o mgas
o led 4 (oallae 43S (Gard)en lo Jo alin) 5 g0l glie b pleal ;o (gloyusd-(laals (slavs 55T o0 ol o 4 1,
390 eya> 4) Gt 2l jo ol -6l el 8l glo i 505 Ly (e G jgkaie 4 sais ldlae Y
5505 o, YVE Jlo o oKa o 7 st Lidgh 4 ol oo LT oo 51 el 438,505 Lo bolis Ladl o (ol
5 bl ol 5o il aisla gy i TS 43 SasS 0aSas 50 sShe i kil i olSel 4 Gliie ol [V4]
3 oles B g oot Jitie (ol anels s 4y Sley ol S Bayb 5l 60k Sl (g8 Lawg 00l g8 (6551 S 9590 s
S3leoy dw (ool ron L (Sl3lS YY+) lawgio ol (rmygh S0 6255 4 Lol lis gl 00,5 (0 053 CewdW 35 50
e 4y aS 00y Togly (gl cnl g0 8, L5 & (anys Bl e D o s (ctalejl glazal (Bra G el 4 08

ol 00 00l et canlin (o] ol Liawd b > g o5 90 o ol g5, b (5,55l

sl S s S sl 45 WS o ke |y Jlge cnl sl ali>Me LB Grgs 50 ol Se 5 TTILS Y0 L
Sliizee ol [Y+] ol oy dniel arali glaos 51 osliial b 5 conl 5 slae Jyans iy 6bo oS5, 6,655 & ool
Ol T jagm I8 55 50 ouds ()b (slo (g3l a6, 4 g o hip w5z 50 g5 £55 99 Ll (omeld 2l b aslolyo
oS 5 &t S oy Lo LY ()5l o 5 abgiye sl atise (0] (mly e @ (Silioy laos a5 e (o
ads) cla an3p W3l a5 5l o,Lal ol ol 4 LT ol azdly axdly o g o ol C g 5 it iy gl
03995t 4 ¢ S (51 089 i s 4 (ST ol Sl j0 50091 5 Gy Ll cdlad 4 gy pa sl a3 (sl aals (slaous (YL
P e ) (S B Pl p (93l )5 (o0 Sl eSSl S ST LBl &S Waejls 625555 (Ol
6oL £)l50 o2 5 (Sikeos Slrow o ol GG sla Cogass (il 39290 (old piiaw i Ll 0 AT ol Cudgase
cad o )l IS 65 (4538 (dame lasls i 4 ogllae (e ay pliiws jo (S 598 (gl s b dunlie 10)
2 bly onlyo il s ngles 5 5leds LI (sl anels slavs @2 g WSk ceslio o0k g)l50 ] 1 @ a7 Sl 03,5 oy
Ol crmns g sk 455 4 T 505 558 5 g 0 G 6 e Ghy, 65 A L olSes 5 gaeal VY- Lo
OB gy 4 )8 OIS s lS elulp a3 ls p (OBS) Glal Jled 53 6y s (nl Slaxl (6l conlis lo
OllRe ¥V (gugi byl 5 mye yioskS VLY oy a4y (90 ae )50 S5 bl Ll 5l izman (e (pl ol Bl gllas
OBl sl Lulgd (6525 550 b o5 colin S0565 ©oz )k (Boxe b aS (o0 O (g Gl plaione ool lo )65

Cdly cens pllae a4 oy (o0 Ol (0 0 ppbiie Sz (655 el Sl b 0 ) (ol i g (ilr jp REISE S iy

21, Fantidis

22 Plaka

23 Pelton

24 Canales

25, HOMER

26 Analytic network process (ANP)
27, VIKOR

#8  student Scientific Journal of Water, Soil and Air Protection Igp g S ol cblis o amiils sole 4y i



[EYROAR Lo i
0P S FA-BY Lo VP el e sl ol ags 050 sovandAirp,,
IYY/VIA4) _—

g sl Igp g S Ol bl o gmiils sole 45 i

ras- Ay O35 oIS (53909 05T (o292l (ale (pozsl
Wlie Jipdy )b
AARRVER RN

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

Olg oo wslhe (83 (135 5 6565 el dnl 8 5 conlio slo (a3l 5 by las g5 b 8 S A (g5 (oo a5 ooy [V ]
Bge 2 s iz Slasl gl esdll sl G s 4y pladl Gl 3ble o

$OL— (6 y95 (G s (S s 0

Al 50 Slligi 5oy 5 ol Al (g3l gt yo5 pameio Gl el 4 51 5 (60 500 Slo s 51 (o] lie Bi>
O3 G By 9SS 50 ol jemme ol Gl e ;3 45 gl jl0gd (o 5 S il DLzl b 4 G oy
9 1y sl Sl 0,038 axly (6 001 5 Sl Coenl (o e Gl s I adlge (pl B> ST o Wl 5 ) (Lo
Lesly crl )9 il (s3le 05038 o (0L e )93 G ed Sl e ;0 ol ly CS (g s g 008 plos
O NS Gl sl @y sle Sl 5l 05U sle 5L 5 (Jno Gle ps b oolm0ed )53 Gl s plio]
Syhie (6 s &) o GO (G9d )95 Sy S i (G () 0979 o Mo [YY] Wil (o Lok & Lot
Pl sains Bblie ;5 il anegs S e a5 028l (o0 50055 5 657 mly b ause 5 oy Sl Sl ool 5 5>
S AL g oasS JS axly (ool slo s «SSlgens sl Jok )il ke Lo pias cnl (ol sla 15u ol ool
230 G G Cople o 0 b (ol b oiled (oo Jod (SO Sl s 9 (SS a1y 60k (6550 o ye8 5l 0050
Sy 35 45 0SS (o ol | plisebsl (ul (IS slasaly s (red 40058 (oo oglite 5 5lbl o5 30 e ]
Oz B ,0) B 4 gt o3 (6551 R b 5 Sl 998 it 358 07033 (651 50 g Bl L dugn &5 4
b oglie 0lyz (el @ 00l Bpan slaasly Gy 5ld a4 i (JuS axly olSST 5 005 0,058 (55 50 1) o (adiene
s () ] i Sl ygel s (69,90 Olallas 5l (gl alaxde LB olawd 3t sledl jo 0510 co B peiins b,
48,5 el Gl eizmes 5 s Ol g g5l 509 (Lt ye szmen [TY-TY] it anngs Sl o loj5iS o o
YL 432 uilS 9 g 5y 2 by e Sllugi (6551 (b gis 93 (nl gl Cannlo 5 (53l 0238 Cuonl 4y a2 L]
& Ok 52 (Fhaen il 5 b 5L T A b b e (anme Conyy Sk g 35 Sed )b Cudgace g ile 03

bl (oo S rd o s i (pl drwgs (59 Gy slo A 5 el ]
9 — g 95— 1T (S e (S itammas —F

Ao by o,hte (sl w55 35790 sl (Sl (5l Brbon slo (B9) e 5 S i gl Az 3l
el sl anS (i abio & Ggske 5 Sk 0 AT ol 5 et b A5 A Bl L) Gl e il o
S50 sl 23l o Jlo 50 pdiaias G Glo e 092 Gl o Lulil)lS (G yd wes G g 5 (655
Sled (oo S LS 093 6l it b g (il 450D B0 @398 9 Mg St DL 4 oS & el (plCenl a8 51 3 ax g
B9 oo S5 o anza palS Ll g (55lw 0035 (sl 5l 9590 p2> g Sl 2alS 4 poeie (o) ali>de BB ek 40 aSLy
slo o5 il Jlo o joim liSag3 (sl piass B )3 (ogas 4 plass S0 B 50 e 4 (0l pled (55l 4z LSS
Lasly ol 5o el 039 510555 5 (5508 jloy Sy 5l Gy Sl s plos b GulB 50 5wl (o0 055 (0]
50 biass, 6l dilaie ;3 1 ol Gl dws i iz skl el L sl gl YoV F Jlo ,o o Ken ¢ ™ s luily
5 b r> ol le il 4z lSe iS50 gty oal [YVAD wols 13 b5l 0s5e (gl G aSed 4 Jlail g

Gh e 9>y 5l gy o p0 05a3 (Brme (§ e ple (pl Wl wlie S5 G 4SS G obml 6l ) ool

28 Bhandari

44 Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



4 78 970 0)led s\ and A

FA-QY o ¥ e Sl o Jol o)l cpgo 050 (:50\"““ "Pm,‘,(_"
%,
K

1FY/VIA4) 5

g sl Igp g S Ol bl o gmiils sole 45 i

DAV Ol oK1 (555l s g1 92miils gole cracni
allie U"’J'l“\‘ C%)U

Ve lovey Student Scientific Journal of Water, Soil and Air Protection Iyn 516 ol bl

G55 QA ag b wlidie SzS (o et (g5l e g0 g, 50 s ooliial (g3l pleal |y 0aiiSs il J 8
Al oo olpiing ST g (pledias Lid Y USS aBan Joe G (6,5, 4 5 )b 5l g0l g

(a)
4 , Grid
I_u..\l!er_\ Bank I Battery Bank |—) Interactive

Inverter

(b)

_____ PV Generator i

PV Generator

Solar 3
| Wind Solar

—

Hybrid Charge Controller

| Wind
—// ':

Hybrid Charge Controller

Wind Generator

Water Turbine

Uhgy oy ylad (b) wlels g 0auuS,La J S oy yod axlg b gl ax LSy og, casms lis (a) wlols (VY JSC&
IYA] sl (oo pBo Joue S5 @ (g3l 4> LSS

S 55 — 50k — ()l — ol G e s S Sasaily (pailejle 5 55l Saales ) Sea 5 Tl 53 VN Lo o
25k @ ! pcs ady (Saaleals twly cnl jo [YA] wisls 13 oLyl 0590 ez 50 (Sl G el jolate 4 |,
2 48,5 Oyg0 casdy losbl s ol 0550 A (6l G il o 5 (5> (gL (g5 (Simleal 3L
Sinlon b Ll 10 28,8 &5 ddgi walits 45 bgyyo slo Sinles o 1o (g, dly i Sodlad cadly (gl asls ol
Lo S o (Shy pelal et 50 09250 o (slo oS5, Al s sk el 0 2 i 0y g5l
s il Siplos ;3 (Bg) nl a5 ol LiS Gheghy gl b melas Laasly (ol )15 05t Bl (sla (sl 655,

sl 039y jeal Coibgn Lo 0550 5 el iy slp ndgacs &5 ez

S5 Az g Sy -V

Gyl 5 gl ek )53 (ool ol eend i3 D) i (S0 et (Sle e Sl s § 550 4y pol> Allis
B Sl ‘S,L_...»o aS Cawl (6,5 0olidl g0 ‘57-19.2 30 Gy el g_s-.'.L“ o i ksl ‘_g..al Ba Cawl a0, (g0l
Sl o s (ol drag aSGT 4 a2 g b aagled (o0 5 St (slo aize Joomio |y uiSTLo b 5wl pody (Sl b (5 ponl s
@) sloanlip Oipo 4 o gl (ol Cuenl S oo SeS e Az el Wl 5 pdyasass mlie )0 G s i
Al e 055 adsl gla o8 cublsy b s sl Lis calize Ll 40 sebisr slo s ylid ool Sl ol b sl gl
b OIS ale ps slazel Cl (oo (izmes 5 (oo slo oles (DI mhaw (o ol sl 5 LIS Csliw oo
oS me3) 55 addgi ol g S mlie Koo 2 9380 b sl dngi g Rl (i Sl Sl 21381 5 4555

DAL oo pdy WAz (S0 e Gla s (0 S g 0b) p Fge S Jelge 5l (g (6l A 009 s

¥ Ma
7V Student Scientific Journal of Water, Soil and Air Protection lg» ¢ S ol cblas .97s ool 4y i



s St Lods
245 G970 o) FA-OY o AFev Lo gl o)les pgd 0590
IAATAREY

e,

g sl Igp g S Ol bl o gmiils sole 45 i

DAV Ol oK1 (555l s g1 92miils gole cracni
Wlie Jipdy )b
AARRVER RN

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

[1] Erdinc O, Uzunoglu M. Optimum design of hybrid renewable energy systems: Overview of different approaches.
Renewable and Sustainable Energy Reviews. 2012 Apr 1;16(3):1412-25.

[2] Dagdougui H, Sacile R, Bersani C, Ouammi A. Hydrogen infrastructure for energy applications: production,
storage, distribution and safety. Academic Press; 2018 Feb 3.

[3] Kondili E, (2010). Design and performance optimisation of stand-alone and hybrid wind energy systems. In Stand-
Alone and Hybrid Wind Energy Systems. Woodhead Publishing; 2010 81-101.

[4] 1slam SM, Nayar CV, Abu-Siada A, Hasan M. Power Electronics for Renewable Energy Sources. In Power
Electronics Handbook (Fourth Edition). Butterworth-Heinemann; 2018 783-827.

[5] Palatel A. Isolated Hybrid Energy Systems for Remote Locations. In Encyclopedia of Sustainable Technologies.
Elsevier; 2017 205-216.

[6] Zohuri B. Hybrid Renewable Energy Systems. In Hybrid Energy Systems. Springer; 2017 1-38.

[7] Sawle Y, Gupta SC, Bohre AK. Review of hybrid renewable energy systems with comparative analysis of off-
grid hybrid system. Renewable and Sustainable Energy Reviews. 2018 Jan 1;81:2217-35.

[8] Ekren O, Ekren BY. Size optimization of a PV/wind hybrid energy conversion system with battery storage using
simulated annealing. Applied energy. 2010 Feb 1;87(2):592-8.

[9] Al-Falahi MD, Jayasinghe SD, Enshaei HJ. A review on recent size optimization methodologies for standalone
solar and wind hybrid renewable energy system. Energy conversion and management. 2017 Jul 1;143:252-74.

[10] Lian, J., Zhang, Y., Ma, C., Yang, Y., & Chaima, E. (2019). A review on recent sizing methodologies of hybrid
renewable energy systems. Energy Conversion and Management, 199, 112027.

[11] Faccio, M., Gamberi, M., Bortolini, M., & Nedaei, M. (2018). State-of-art review of the optimization methods
to design the configuration of hybrid renewable energy systems (HRESS). Frontiers in Energy, 12(4), 591-622.

[12] Zebra EI, van der Windt HJ, Nhumaio G, Faaij AP. A review of hybrid renewable energy systems in mini-grids
for off-grid electrification in developing countries. Renewable and Sustainable Energy Reviews. 2021 Jul
1;144:111036.

[13] Our World in Data Based on BP Statistical Review of World Energy & Ember, Electricity Production by Source,
World, 2021

[14] IEA. Projected Costs of Generating Electricity 2020, IEA, Paris; 2020. https://www.iea.org/reports/projected-
costs-of-generating-electricity-2020.

[15] Deng Z, Xiao J, Zhang S, Xie Y, Rong Y, Zhou Y. Economic feasibility of large-scale hydro-solar hybrid power
including long distance transmission. Global Energy Interconnection. 2019 Aug 1;2(4):290-9.

[16] Lee N, Grunwald U, Rosenlieb E, Mirletz H, Aznar A, Spencer R, Cox S. Hybrid floating solar photovoltaics-
hydropower systems: Benefits and global assessment of technical potential. Renewable Energy. 2020 Dec
1;162:1415-27.

[17] Syahputra R, Soesanti I. Renewable energy systems based on micro-hydro and solar photovoltaic for rural areas:
A case study in Yogyakarta, Indonesia. Energy Reports. 2021 Nov 1;7:472-90.

[18] ] El-Jamal G, Ghandour M, lbrahim H, Assi A. Technical feasibility study of solar-pumped hydro storage in
Lebanon. Ininternational Conference on Renewable Energies for Developing Countries 2014;23-28.

[19] Fantidis JG, Mantzari VC, Kalkani E, Bandekas DV, Vordos N. A hybrid wind and hydroelectric power
production system in Plaka, Alexandroupolis, Greece. International Journal of Advances in Engineering, Science and
Technology. 2013;2(4):376-85.

#A  student Scientific Journal of Water, Soil and Air Protection Igp g S ol cblis o amiils sole 4y i



s St Lods
245 G970 o) FA-OY o AFev Lo gl o)les pgd 0590
IAATAREY

e,

g sl Igp g S Ol bl o gmiils sole 45 i

DAV Ol oK1 (555l s g1 92miils gole cracni
Wlie Jipdy )b
AARRVER RN

Student Scientific Journal of Water, Soil and Air Protection Iom 3516 ool i

[20] Canales FA, Beluco A, Mendes CA. A comparative study of a wind hydro hybrid system with water storage
capacity: Conventional reservoir or pumped storage plant?. Journal of Energy Storage. 2015 Dec 1;4:96-105.

[21] Ahmadi SH, Noorollahi Y, Ghanbari S, Ebrahimi M, Hosseini H, Foroozani A, Hajinezhad A. Hybrid fuzzy
decision making approach for wind-powered pumped storage power plant site selection: A case study. Sustainable
Energy Technologies and Assessments. 2020 Dec 1;42:100838.

[22] Wagh S, Walke PV. Review on wind-solar hybrid power system. International Journal of Research In Science
& Engineering. 2017 Mar;3(2).

[23] Ramli MA, Hiendro A, Al-Turki YA. Techno-economic energy analysis of wind/solar hybrid system: Case study
for western coastal area of Saudi Arabia. Renewable energy. 2016 Jun 1;91:374-85.

[24] Bekele G, Boneya G. Design of a photovoltaic-wind hybrid power generation system for Ethiopian remote area.
energy Procedia. 2012 Jan 1;14:1760-5.

[25] Li J, Bo X, Chen Y. Feasibility Analysis of Applying the Wind-Solar Hybrid Generation System in Pastoral
Area. InFuture Wireless Networks and Information Systems 2012 (pp. 621-628). Springer, Berlin, Heidelberg.

[26] Alex Z, Clark A, Cheung W, Zou L, Kleissl J. Minimizing the lead-acid battery bank capacity through a solar
PV-Wind turbine hybrid system for a high-altitude village in the Nepal Himalayas. Energy Procedia. 2014 Jan
1,57:1516-25.

[27] Razmjoo A, Qolipour M, Shirmohammadi R, Heibati SM, Faraji I. Techno-economic evaluation of standalone
hybrid solar-wind systems for small residential districts in the central desert of Iran. Environmental progress &
sustainable energy. 2017 Jul;36(4):1194-207.

[28] Bhandari B, Lee KT, Lee CS, Song CK, Maskey RK, Ahn SH. A novel off-grid hybrid power system comprised
of solar photovoltaic, wind, and hydro energy sources. Applied Energy. 2014 Nov 15;133:236-42.

[29] Ma Z, Wang S, Li S, Shi Y. Long-term coordination for hydro-thermal-wind-solar hybrid energy system of
provincial power grid. Energy Procedia. 2019 Feb 1;158:6231-5

74 Student Scientific Journal of Water, Soil and Air Protection Iga g S5 (ol cblis o gxiils oole 43 i



o©
Scj, - (A0
Clentific AssoC?™

39990951 (p97miily sale ezl aali s

ol elSails




Mg 5 S ol cBlin" sale 4 pii domond (51 dnl
Ol ol (55909 0msS T (o g2xiiils cole (pazxil
Voo )Lér}‘ ) O)Lo.;.";)‘ Y 099

\C

\Y

VY

olge
doddo
e lbao

Obles i e 5o BT
DS o2 g2bils ol sl g L

wL.u ) IRURHKY G’W‘o ‘So.l.c 4.:).».“) u_on‘ )l.w..u‘ )&

0aSL2ils (sl K 6 el 5 lis o, Lo diilas Jol s
d)jjs)mjs‘ 9 h—i»-’j).’&aa ‘5»92.“4‘& ‘54.15- u.o;u‘ J)Mm cL?)Lf Lg)‘)f);
W0 ,5 e IYA] Jlu jo a5 Sl exiils
dko JUyg5 vz (8 %o

gl o

ol aias 6lp (315 slo S35 gom 4w Ol




Mg 5 S ol cBlin" sale 4 pii domond (51 dnl
Ol ol (55909 0msS T (o g2xiiils cole (pazxil
YFeoe 5L ¢ ) ol ¢ ¥ 0 90

donio ©

ot gy &8y 5 (ol shae (s (50 an (sl (o0l 5 (oMl (55551 5 88 o S S e
Lol el wines (ne ao e 5o gl (23l pola (Ll i (358 cov 5l (o plilnl maaiess)|
9 009 Siis dadg i o8l Sl Gl Cads s ys AD L e g0z g 036 M Spl arel>
shalyd 5o ol @l a5l Glpl (m crladyls e (oo Vool a8 Al (536 ol pl 3blie s y0 V-
2025 Ol polie ol aLsdS a0 S [ .l 03419 19, iyb S50 5 Sloj cawlital & j95 5l (L CSuw
by all caSle jo jlikoe Ve ey a8 JLo 0 p0 3] (o g oS e )Lk V) 4 508 20
1Yo Joleo ol oliee bosgie oo 4 alles o ol o Ae am (sl b o el ek . ol 0,5
Ol oxl 3l caSeo i 0,Lle VYA L cl ooy oo J1 3 Jlpl dsel> LS o ddle o |y oSl o o)Ll
x> 5l e 0 VY gosg b (b, e dej0 Ve el a5 c oo 592 slo (o) 5l (AU pdy was il
SloaSe yio 3)lkee 1V dga g 0058 (o0 )5 ot jl 3,055 s O )90 4 592 slo (o) 5l (2L
S oo I Gl e S e sl ailBog, Djgo w bg 0ed (o0 5585 Sl (xhw sle (L @b
Gl )l pf 5 g 2 Dype 4 S e ans 0l waew e ol @lie Sl g, o Sl
s g aeloizl o golazdl lasy o lomy 08 S (gl dolsy 45 o cargo Ll ol pglas sciensl 03,5 Iy
2 015 o 2l Ol ST g ogetie (arme Cons sl by 109 (o 5,001 55, 52 ol Gl ans
g 538 Gl g 8oy, il aliele VB o azl o O (ol o5 alox 5l ol o pisST s
Sk S35 ¢ aily slo por oy I e of sl olr 5 b dntiz cle Bl ad S (e 5 ]
2355 o)lal o blo axwgs 9 ol5 0blo 9 (L2116 come) Cameti ¢ O
coolazil o elozz! alinne il pusdige § o Alns aSi! 51 iy oF Aline S 353 Lales ¥l
i g ool 1o anlsss o ¢ ity OF Geeli 0SB g g 5 (28,505 L e g sl b
ol a8y (nl )3 (659700 Eg90 95 4 o)Ll Wl 0 9wl (oo ) golatl g puliw g leix] (o),

e

i\60\()"‘:%‘“):,3 (%}




"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol ol (55909 0msS T (o g2xiiils cole (pazxil
YFeoe 5L ¢ ) ol ¢ ¥ 0 90

oblus isuale 5o GBI

)))

TechnoPark

https://profile.ut.ac.ir/~akasa/network

S35 5 Sy Lo (cwdine 09,5 Logas (45 olisls (g (3938 5 psle ouSiiils aslul iis s (oDl b
a>las (o pae g Ghegh Ghigel s oje> 50 3990 aslul biojleds 1 j0 cus g a el o 1y b g slo
Ol 5o Bl H5aS st (llsz s i sy lial Ol alai B el il celay v o
P Olaieils wo)s 90 g5 g (bR 9 (Di9el Fp s oxz g wieily Glpae | (S cwss e o jled
bl 4 azgi bl oo 00,51 VL liol deg) S et (LSLLS s (e 180 GBI e
Sl bl (See LB ol el 5 iy B o aslas ki 8 ke,

0S5 b ode Slpazil Logas Lgmmilo b (b joe jlos g ailaslgine 1) (6 ) Kan Coles aSGa! 51 ol (yos
cauols cdg Lo as aS 5l S g aul ails

G55 § Sy Janzmo cwsdige Cunatl 5 ol 0590 50 (U chg slo Ll 5l 6l aoMS es il s (g
Dalo sty modgi (ol 8 g (o 2o 5l (65909 0095 T 4l ) Loguas o5 sl

¢ Seelinsge i g Syl JUEl wand o3 (Sl 65l 65y ek sla g e SAS el D bt g
Ol Sl g oGl L bLS )l 50 005 (o0 ) 02 6350 w9 00 w0a 6551 Gl e 50 (iaren
Iy 4z Sler GhlesS ol & (hans Con 5 o 95 sl (5551 @ iy SlS” (e (5331 oui e s,
295 9 95 o (65, G Dol ] cel o0y plyaass Glo (655 Ayl S 4y Ld sl (55
ool 3550 53+ s waas B ABL (o0 9 Sl (5] 952 Sl wnn (551 (Sl Sl dn 555 0 pdy
g o) slo oo b 1) (Sojglg onm (slo pians o bl a5 cadl ol 5o ()] Cnl (3g)g 0usST s )



https://profile.ut.ac.ir/~akasa/network

"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol oINS (5598930 eS T (o3 9xiliils code o]
‘f" )LQ,} ¢ G)LOJ:’ <y 0)50

Codlad wsle alizes slo Cudlad 4 Cond (Soelg 000 la piass by (pizen 5 (Sojglom la clad
@l Vb guly sile coge Slegdse ;5 (s o Judod Ol (o0 9 05 (o0 oy ) Sl o
ansgic 3] Slo of S 5 I Vb clilin g Ll Cgr dussye ole (sl oged ¢ ol (glo cudlad
A 4265 3550 Hlon 0 holl (i s jo a5 il o pSul anl)d ol § Laked b ST ol S
aloz 5l Wigd Con i ateej o ez gy 5 Clo gy o 4 o) Sl SRegh Soge 4l
Oligztils 5 Cool jlauly g 5 5545 sl gl ojs 50 (ol mlie 5 ol e Cu e Cenl K3 0 le

il (pglie 9 Slidod cul )0 4 jF (o e WSlg (oo S35l9 e sST Ml €6

4 e b B S 50 (cheghy sl Codld az 0aSails o dgmge UGl 4 azgi b Lok i 4
fouls oy oo

DS oo S5 S e ;5 S (6 K b (g i 3 SUISHl 350aS it Lily 40 : 2
Rl b b aslul g (lgdils (rraadiie den alidedss (Jy 0,5 o)Lil b o 25 4 I8 (o0 o5 el 5has
hos 35 50 BLEN g 5 9T o0 )5 Slez elde 5o (6555 a5 5 (il et 4 b pe el o L
il 6s® ol peies e cYlie il aims o plosl (55 glo)lS (o llSal 2graS &y azegi by i
oy « V=Y Jlo j0 0,ls (s0gumme OLGI o Lo 00SCiils 5 Caned (B 052 90 DUl (ol Lol .l LS
G55y oS el (Gl ys (65 5] Pl aizr pidlgh 09 LSl jo a5 oS azog g Sew A JBlas |
09,5 proe dilul (pnd azog wlio pd ) e (539,902 dBtalojl (ogas )3 wd plnil o 35 sl
ple 5 998 Jo ool jo all; cpl jo5 50 SUl el Cgz azdg dllas (o jlgaal 5 wio )57 W6 Lo
5 g 5o Ul 0g0aS Lyl o onss aogs o e el pll 4 Sl v jo ) los la)5
b iy 5 5 odemmy Ploe 3lo el 5 s30e Jelod 9 99250 ol mhaws j3 (e sl IS plosl « olRASDS
adly o

faiol adls aegh (6,50 (S59lg)oumgSatl ) b asily oo 88l ol la ol 5 g lo asl) plos: (w
S5 olgn aS 0y 6l Gl oo 1) o0l lo il plpls Cas gl all) G S590s,0e088 T sz T
ey bz et cpdinand o (655 gwaige t aiile wils plil o5 Sl S e Siagh

sy pole (omdige g (omolid (e Ol Gl ee (cwdipn ¢ (5)l0550] 5 @ (cwiips

fanbe oo bl e 1) axd; ol (led g0, 515k Sl 5l

Gly s Wlsl8 ol Diass (Sl b @llae o3l 51 (LS 510 5o mjls Jou8 1) coslly (ol iz
Sl 4570 25 oo 39, 4y (nl JI Ll (Sloj 0 0 555L g905e (nl bl gl il (s sl aaSS
90 9 (o 0ol b ey Jazme 5 b ol e s o OVBC o pitssSTh 5985 (5l ol gl 05> 50 ]
Py 895 oo ol 4 095 Dluasidl £, gl all; g 04l 00y




"lgh 5 S (ol cblis" ale 4y domeid 515 Aol pus

RUTERICEA PSP PPROEILL RFPE S CRpN e 3]
YFoe 5L ¢ ) o lods ¢ Y 0490

"y,

(@03 G,

Sagsle plaghy (il 5 plgzedils ly sl dnogi az 51500

4 5bml a5 (IS ©ys0 4 s wil a3l gl oy oS s o 5| 2SesS ) il sl il 0
355 sl 4l wlsi (oo 4z g0 9 WS ol Sl o0 4z T AT @IS (oo apog Ol RIS 5 hgmadls
C 0932 39y Seidse 595, L Lot az g5 3l gien (LS iy SIS,

L 058 b aS s ydge 5 ooledl 368 () n b 4y Logas 05d oo S25 Lol I aanil Bk Sl loaoe
Sl Seodles g 51,8 adiran Ll Al cale lo laize g Glaghy Gl ¢ Glgmails

Solar energy systems: An f o
approach to zero energy { ‘i"-\hi“ 25 (51 Qlobus

)bas sl (CHP) &)1 5 g
”

buildings

e, WS Sy e 55

Solar energy systems: An 9 0lg5 olojen audgi sl ailobw SiPl Gilw 0 jusd
approach to zero energy T ; o
buildings S le &)las gl p CHP w,l,> (98 95599))
g 2LE]
E
¢!
g\

Case Studies in Thermal
Engineering

UeIPeSE) ‘GRS SPYON “URINEQ

978-3-630-65244-4

Case Studies in Thermal Engineering




"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol sls (55999595 (o1 g2mliils (code (oxl
YFeoe 5L ¢ ) ol ¢ ¥ 0 90

0ASLINS o gzmiiils Wl yldl g jLs| €

Colw 0 0usliibly o gxiild ode ay 2l (pdgl HLAS! s @

s lob 9 S o cbilis 4
S oy baama 5 3 S0 (55109, (295 — pele 425
! Ot oGS (93 (3938 9 pale saSLLGIS (55aly g ST o 9 lils - cale pail

Student Scientific Journal of Water, Soil and Air Protection

=813 Al 4yl el
8 a—d 8 pals @A

o gl bl g Ll g oVlie Jlol gz (Bl sla ol ] Jige o131 5 88 (Byme ped p3 al o
o B e b So O 5 o (6,25 b gl aels ol Lo a5 a0 85 cpl el (S5 4 o3 0l o3l
&l bl g oo Lol S8 aiz 50 (6,500 ¢ 51 aSh b o (55003l ol plosl i § Cgan (g0lew aieol o

Wb (2l o5 g lgeails aslul) olfiils solgls g casiils
https://fnst.ut.ac.ir




"lgh g S ol cblin" ale 4y i Ao o AS1S Aol yus
Ol oINS (5598930 eS T (o3 9xiliils code o]
‘f" )LQ,}‘ ) O)Lo.;.";)‘ A 0)50

oS3 512 K20 (631 5 LS 0 e alilomn Jol Sy o

S Lew

Ols ol (555l al S ¢ (651 it (6550 (Soedils

mbr &9) L u)l.«ol.% m °39)‘3~ ¢ U)LALQ 9 u] 05; )d (G)L:l; ..\.,.e(..a CJ.E) OL.M.» .3 ULQ.’LM.HO Pso o)so )J
L il bl i 5 (53000557 croznl o in S e 1y ol plie soslls (o 5 (il L (18

50 gl lise plo 8 1 ogms Lpgas 5o lisl 5l wbew Credaiiils oligS susmo (S L BT
SR OG5S e plejlo S e s aslive Sliilee ;00 5 plis o) Slibue s axiils b Sliles o)l
Lo 99 50 05 (o Mol Jluo 5o o6 ol (o sl sl Sl sk 5L GIKSS (o ol ;0 a5 090 o0

w‘oéyouwuuo)@wﬁbw&ﬂﬁ?\
Eloixl ¢ sole san] ;o (6,50 dx oo S slo Codige g o CIled LB cpl S Jlgw opl 4 sl o
3 g Caio (gilme slad L) bgmmisls jgmme 059 Sliluws cpl jo &S b ¢ wiols sl Toyls b giils
059, S0 Cuddge 5lp (5 o B 0 pS o alold SeolST glad 5l o5 5 uS e Ll i T slo
alus (gl a5 0gd o0 a8 5 a0 50 5w jlanl pp Ola 4 gedse )l g ogdle aS oy s (o

ol Ll Vo pgs o 9 Vo pgo oud B0 gl o LS o,

Ayl |y Slaslus 43S ol jo €5 b wad S1aS 0g pl liwgs plo 4 b 3890 (sooiils () olprion Lol 4
ap5¥ 5055 (o0 9oL by ¢ (BB Slilas (nl Grizmen ¢ Wigdh LT gl (ils8 5 Akl sLaS L sl




"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol sls (55999595 (o1 g2mliils (code (oxl
YFeoe 5L ¢ ) ol ¢ ¥ 0 90

aob bl (ol Ao auw &l Jgl plio oS j0 0uSClS1S ybgxlils jl o 90 (g5 @

oo Cudiqus)l ¥ wnas - Y1:AV:YY
S99 EN

Tgn v eyl v iy b eigll

Sldddodwadlyl
4l

Aaliglls (GMERD Aus 183 dislis 5 (3353 (193 g sl 0383 s gils 55 5145

Gy () €) (D

.

St e

G890 SN cablucs ails ;0o a4 ouls JLoyl STOY Lo 5leaali )bl (slaado aw glBs Slaluw o980 cpl jo
P A, S & She b (ngl (98 g pele eaSiadls 5l gl 90 (lee (nl o a5 Aol 45 S @
(553 SBpins (cudige aLh) g5zils ol Gagedae BT i i (s Wiloads (bl e 05,5 )0
s S5 (e el (sl (il lste b ass sl 5 gls b (alllysi e 150 oletal, )
Oeimed Hidd (cwdige g (B 09,5 0 Jol 4 S 4 $3ge 0S50 Jled jo (el b (35
@bl 5l els b (luo e 1250 ool L) (s55lsiSinasil ai; 50 (6 lg5ms o8 Loyle (5B
4y S 4 G0 G Jilb s o SIS (SThe camb 0,8 6l S sl oo ige " lgie b 095

b 4l pole 09,5 55 Jol

https://fnst.ut.ac.ir

QL.:..‘:D)




Mg 5 S ol cBlin" sale 4 pii domond (51 dnl
Ol ol (55909 0msS T (o g2xiiils cole (pazxil
Voo )Lér}‘ ) O)Lo-a:)‘ Y 099

S3919)0upsS | 9 Sig o o axiils code (ol S plio o515 (6,135 @

sy dlas g Jlgz> alas o5 I8

e S5 L as )l pew Lo samtily

VW INYF celu 1Y sanl YF acs au

http://velas9.utacar/fnst7 — ol5,5 a 54,5 SJ

ALQG»O&\)BQI}] poas Sl olE )5 cpl o oS,

S55l9y30551 (292l (cale (yacx] Seve Sig S g7tils cale o

" s dlie g Jlo> dllde " sy Oyt o&iils

S5 s JLiinl L AYAR aiiul Y8 o Cicw pla, wdige g 00l ()95 (ool 158 BT ol isewgo b
90 Ol Grfe 9 S b Jlang (nl 30,5 )55 silme D50 5 SO (@90l e jo lgaeil
bled Dygo yo aiil o Solo Lo le Bl i 55 ozl o el S @ piY Lol sl el
O b fge o8 lie (Sin )b — ale glo cudlad (o 5 aigd b b (oo S50y S g0 4y ailyt e l5e
Al sl ezl g0

ool 98 ol KU 095" @UT_ESAJ @mechatronics_ut




"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol sls (55999595 (o1 g2mliils (code (oxl
YFeoe 5L ¢ ) ol ¢ ¥ 0 90

358,5 g5 095 a0l L 311YAQ Jlu 4o a5 b gxiils €
48,5 olai Lo b olgsds ay a5 Sledbl il 55 a5l 00,5 gldos casSiils jo a5 Sbgzeiils Cancd ol 2 4o
RUWRET A PEE JEDRRUR KO Pt I PR U E R

LB als il il
5809, 9S T (pmdige 0,1 WLl IS
\\"ﬁ‘/éobj
63}" LS}LM’ cﬁéé )9.’4'_;& L 6| o).:>'f> 6‘ aols Lgl:ww cs’L’ O&a 6L‘° u"L“’ 29N
AR RVARFARA Zeléa é.g)l}
st g S50 - (g G S Sllesal, aslal

SLidy; oyl B
59902551 (cwdige o)l Wbl IS
\Y“W@)DB

>
Olrd e 5l ez 50 Sl i 65 JSS e pb 86 o .

WA/ A zeles & b “
3l (Slobw olgzr drw 1250 = 1Rl Grmrrdozme S siledal; o5l

$olmw ol sdumw pe S
590905255 (cwiige o)l Wl I8
\Y“IV6Q9)9

39 0 Ag> 10 S5eg,008951 8,509, b Oew J S 5ledos
WAANYNY glés &6

(AW > S5 - ol ‘5'{101.,.4 lgz duw SS9 15l g Lesal, sl

01290 bl sl (S BT
Gl adsi o pdiasacs sla (65, b Lewd lo S g 05Kl slagy L o
Olnl sy s Slagas 0,509, b (S 2SI
\ZBZAREE
At sy S 75 Jg) aal,
ol Lo de 555 1090 Lol

Ve




"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol oAS1S (55909 0 aS T (o1 gzl salde ol
YFoe 5L ¢ ) o lods ¢ Y 0490

Sy bow oil>
Sload Grie g (oS 5 Cl 0 b s 0ed el slo a1 )l Sl
L
Y\Ya4/2/74
ol >l sl iS58 Lasal,y sliul
S e Sacma 758 5lin sl

INEEPRCE PRV
258 g0 Jlnsi 5 ool b s s (> A (ol o Sat St
VWA #I YA gl & 6
ygeeml8 a3, S Losal ol
S oaed! deze 1So: glieslinl

aiglyeS ol LI
S yad 00aS T3S atie oy Sildggis 6 ailol ;o Jlawgil o, Slos o y208 oy p
VAN VF plés b
bgsyte (s 558 LS isu e 580 dazal, ol
u"l-'-a)}’ bl @3 )350 :)5Li‘..e st

O, oo, T (BT
a2 (159,908 g Ghalesw (g3 dgl (G0 pud i S (S5l At 9 S5l Joe
odd glo (ormb 5 (ale s 235k ol e 4
ARSI glbs o b
Pl g dll 8555 s ol (slecal, sl
Ga> (s oz T pgo Lasal) sl

"




"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol oINS (5598930 eS T (o3 9xiliils code o]
\feo )LQ,} ¢ G)LOJ:) <y 099

duio JUyg5 Wz (Hme €
Journal of Earth Science & Climatic Change
Impact factor:1.16
Earth science or geosciences is an all-embracing term for the sciences related to the planet Earth. The
discipline of Earth sciences may include the study of the atmaosphere, hydrosphere, oceans, and
biosphere, as well as the solid Earth. The journal provides an open access platform deals with the origin,
structure, and physical phenomena of earth and its parts, effect of disasters.

Journal of Hydrogeology & Hydrologic Engineering

Impact factor:2.27

Journal of Hydrogeology and Hydrologic Engineering (JHHE) is an international,
multi/interdisciplinary Hybrid Open Access and peer-reviewed journal that focuses on
hydrological sciences. The journal encompasses all aspects of hydrology: groundwater, surface
water, water resource systems, hydraulics, agro hydrology, geomorphology, soil science,
instrumentation and remote sensing, civil and environmental engineering, atmospheric water,
snow and ice in the mode of original articles, review articles, case reports, short communications
etc. To making them accessible online for the benefit of the scientific community Globally.

Water Resources Research

Impact factor:4.31

Water Resources Research publishes original research articles and commentaries on hydrology,
water resources, and the social sciences of water that provide a broad understanding of the role
of water in Earth’s system.

Hydrology and Earth System Sciences

Impact factor:4.256

Hydrology and Earth System Sciences (HESS) is a not-for-profit international two-stage open-
access journal for the publication of original research in hydrology. The discussion and peer
review of submitted preprints are handled in the open-access discussion forum HESSD. Final
papers, upon acceptance, appear in HESS .

The cryosphere

Impact factor:5.516

The Cryosphere (TC) is a not-for-profit international scientific journal dedicated to the
publication and discussion of research articles, short communications, and review papers on all
aspects of frozen water and ground on Earth and on other planetary bodies.

Desalination

Impact factor:7.098

Desalination is an inter-disciplinary journal publishing high quality papers on desalination
materials, processes and related technologies.Desalination welcomes submissions detailing
work that is clearly connected to water desalting including applications of desalination to
seawater, groundwater and waste waters, such as thermal, membrane, sorption and hybrid
processes.

Water Research

Impact factor:9.130

Water Research has an open access mirror journal Water Research X, sharing the same aims
and scope, editorial team, submission system and rigorous peer review. Water Research
publishes refereed, original research papers on all aspects of the science and technology of the
anthropogenic water cycle, water...

Y




"lgh 5 S (ol cblis" ale 4y domeid 515 Aol pus

RUTERICEA PSP PPROEILL RFPE S CRpN e 3]
YFoe 5L ¢ ) o lods ¢ Y 0490

2 igoly yion ©

<l aiai gl p (81,5 b J595T gor aw Ola

o Pl - aalllae (nl(0sSD J3s T ¢ cesly G (2o 1B GBS 5951 359 ¢ oo an Silr S
e ylazme psle slaalzes (55w 50 pogie DLl ol (glo 0an VT B> (gl b S5 5T yerly s 35 (50
G35 1y s 535 m Sl sy sl Sy loiige slligy o AR S5 aallln Sy
Slp BE ojlail 4y a5 golge 51 45,9 G oloul 5 (6 iy wlide (godS i g0 adé aiy g o Lol wslo
oole gt g 0sS 7,15 O 5l o sVl coly JLs b aS el cpl Gaa il lal of agbas ) So solaiwl
DS ol 6l eaileudl ol

o UB (600,15 pole g cwiige caSiils ;o laxe cwaige jLoliwl ¢ aslllas jLes Nirupam Aich S’
o b 1) 095 Lzl Ol abai lo pias ;0 (0l )18 ol ol 00,8 slul &5 ols J55 51" 0058
g oolainl Gl Al el (glos )57 jo ailys oo 9w

Y




"gh g S (ol cbilins" code a3 i dowosd (( A315 Aol s

Ol oINS (5598930 eS T (o3 9xiliils code o]
‘f" )LQ,} ¢ G)LOJ:’ <y 0)50

e el pgie Sy Sl (Sogll Bi sl yerkiser G35 lo U39 5T som an Sl sl ]
5 @l gozails Arvid Masud =S gl 1 s Jawxe pole dlxe slog pw jopbss 3iore Lawgs ool
UB 5 wiigs clopinmm 5 ixio bl ; Chi ZNOU 1253 s Lol ostuygi AICH'S olSitylos]
JSiilE o b J5 S o mle uiSalr abewgy e L solz s )55 S 5] ol oy g o0
calid ol b 4y g lisle JSi Bl 3 LT sl Lol 3ol slice dol> aomsti cplplts ol o0
ol ()5 Lagi o5 Sanl ($IU iz 5lo0le) SG (RIS el g (698 Ll (359 S g e Jlen i)l

Wl 0ad 50 (65150 (ol ik ASD Sy 50 o5 ()5 Sleees] el dmio Sl g Cesl oty JoSas
Sl 18 8l S (oYL yo wed o oolinwl Gl oS ks gl Jie,T cnl ] Sew coldl 398 81,5
il 30 5ol Cnlo 4y liiore (31,5 Al 2 s292 caslio ()55l olol (gl oSl ansgs 00t g
00ueli PDA lsic 45 el o egime oolo ) i, il paeligd s — el 5l azs 5 algll oy 50 4,
(el 00l a8 5 o5 5l a5 gy ) el (95 oy Q.:.os,:.ﬂs oo oz Olowd 5 alin a5 el oo
S8l el oS 10,8 Bl 1 055 5 oy iile (1 uSis SIS euls g Sy U3l e abesl cnl o
S5l 21 oG5l e 2T asile JT b rizran 098 (g0 55dS punl s o (Gaald] O (gl s
oolitl Jeuily (300 i (6l w0 w5l 05 5 b (1SR wiile JT sl izmen 5 3l
Sy o a3l L el AV e b e 508 Lol LY e cnl ol 51, JT sladl ol (J3,T 51 suzme
Gl LYY B g a3z 5l ey sh Glite 38,5 50 U391 (oUlgs & WS BIF (izmen ol
J5951 ¢ 93U lo 59 > 105 55 oo gl e Wigd 25,5 o5lil i 5l okl o izman b 50 51 2L,
S oolehe ;o adgi 50 vz ge (S i Sl sS o0 5l 0,5 Sl 255 slaoslal s g e | b
s el i aiilen 1S o wal 1155 SISl 1 ool (gl d570 03 5 5 o cyme 511,
9 315 )18 dazme ssliial 9,90 500 sla (B y0 99,5 2l <l e 3958 Bl oo 45 05T oo LSl 69
S ey o513 5 UB ot 5 1 st ] w535 s iy ol 31, sy £ ot Lol o5
b Olgs oy Gl olaylnl g b gy 9 (8L sl BT LLo 5So UB cods bl (6,0, 4 ol
abis Madoen ol aleerd Slge’ laie 4 a8 Sl lpdo (6508 &) qoms Slge 4y L(PFAS) JSUlg 555l
Jol> mbs ol jlganal (599015 (o cublosly (sam daw slo 3951 L 1) 055 )5 sla calots gl .aigd oo
05d gaz ol poead Jatie slo o ¥T 05 G 5l sl S se lasy ol (sl Wil o395 90 ol
ol (6 509l Sl (rizram aSly (31,5 S il (gl Lo & b 59,51 cnl 5l el oo Lo isS oo 2
o 5 18 0,100 10 (5 mogili 3 4 el al 00iyT CBsn" iiS Jar g3 JbIS fgie 4y ALiles o 4S5 puiS
slo 0oV izeen aSl o (Sojslon slo oan¥T Loty & aiilysy sl 5 il ead gilulr b 3550 ol
rpogi asllas ;5 a5 1y J3g 51 B1S i3l cud 3 ogren 5 @l i om 3l b ce ) el

RESTOW- A..\.)T).‘J ol sl oyl sl srio U0 Jlis 4 LQ,.T g Ayl ¢ o
https://phys.org/news/2021

¥




"lgh 5 S (ol cblis" ale 4y domeid 515 Aol pus

Ol oAS1S (55909 0 aS T (o1 gzl salde ol
Voo ylos ¢ ) oylosd ¢ ¥ 0y90

\& : Olxao Q‘u\&; ‘f”)LQ{ 6\ O)M ‘T 0)55 IO)LD.A:)

Oyl Box0 (ol pus 1521 5 o8 Lo « (530 40l (o> 5b) (5O lxanw awol oo ¢ OIS goade pS 1 had cpl ol Kon
g?dbé L@)*LC sL;‘;)LC OM;MW;@L&) (K% ‘gfé‘é O)swc(w)l.&.ogfl)b) é‘) 6)-’)'5

NY GUT aSod aib oyl o5 oSS (95 (959 9 pale ouSiils (a3 yud wyol

UT.ABNOUS@gmail.com
L"gn g S (of cblas" ole a4 pis domoud "' gl 515 doli s
il oo WWAR/HA/TY : il g 9 ITPF/VIARY : jazmo oleds

9 poke ousCiily (55919 0 eS| (o gilild cole (pozmil 4y i doli s golo Faig 398 OBl 4 Flrio (Goiro G (olod
Wl (oo (gl e oL (1 9d (g9

[\



"‘5'“ S ‘&’T cblas" 2.97ild ook a pid oy en olod I SCLT L

S bxo 9 95 5 (5551 09,5 (s58lg)0up eS| (2 gty sode (pos]

Oy oIS (p g9 (g8 g pale usiild
'# ‘P'

N vj-jn . /;-_
&b >

SIolw dlgz vew S OWlS oeade 5o
Sl

Vom =

(fgh

g g S50

o)y anbld uiss K PPV PREIN SOl diol o 35S

&yl

(oo Aot d i $obail Aok (wadgeo SLidyy ooyl i (5539 releo (oo
é‘)

Lt 0w (oo 10030 waige Al Bl g (e pelan (i
Sgwge ololew




e List of Articles:
License Number: 132/71991
Approval Date: 1399/09/22

Volume Two, Issue: 1

Student Scientific Journal of University of Tehran
Spring 1400 Ecohydrology Association




