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in IRAN

Younes Noorollahi™
Noorollahi@ut.ac.ir

Hossein Yousefi®
Ali Hossein Rezayan®
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Abstract
Background and Objective: The exploitation of geothermal energy for environmental and regional
heating is one of the most appropriate and the most common methods of direct use of the earth heat.
Having decades of experience in vast regions of the world has provided useful information on how to
execute geothermal projects and the obtained findings.
Methods: This study has investigated the primary conducted measures to use geothermal energy
directly. Then, using GIS and Iran’s geothermal atlas, it identifies cities located in geothermal areas.
Afterwards, it has investigated the consumption of the main four energy carriers (Kerosene, crude, gas
oil, and natural gas) in domestic, business, and public sections for heating use in the above said cities
and finally, it evaluates the economic and environmental considerations obtained from heating system
replacement fitting the geothermal energy.
Findings: The results show that the exploitation of geothermal energy to heat buildings and domestic,
business, and public spaces in cities located in geothermal areas will consume annually more than 378
million lit of Kerosene, 159 million lit gas oil, 64 million lit of fuel oil, and 1,370 million m®lit of
natural gas which can be allocated to the exports and more than 725 million dollars can be accrued
annually to the country. Calculations related to the cost of establishing the urban heating concentrated
system has been conducted for Sarein and it was shown that the related amount almost costs 3.2
milliard toman and the amount of providing heating energy in each Kwh costs 107 toman. The return
period of the capital in the current study has been estimated 3.5 (three and a half year). The decline
level of fluid temperature passing through the transferor pipes and the output of the aforementioned
system (considering reinjection into the earth and the heating loss of the fluid transferor pipes) have
been estimated 3 centigrade and 46 percent, respectively.
Keywords: Geothermal Energy, Direct Use, Economical and Environmental Estimate, Geographical
Information System (GIS), Sarein City.
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2- District heating

3- Agricultural applications
4- Industrial applications
5- Bathing and balneology
6- Snow and ice melting

7- Geothermal heat pump
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1- Heat Flow
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Figure 1- Geothermal district heating system (1)
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Figure 2- World geothermal direct use 2010 (7)
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Table 1- Geothermal energy utilization capacity and per capita in top 15 countries(7)
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1- Geographical Information System (GIS)
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03ls L3 ¥ Jgaz 5o Jols amis a5 waged ol gLl
ey le S Slaptanns 31l ol g uai s el o0
Ot 3o i plal @Y (i Sl sl ole S
bl an (lgiee (i Bl cnl )3 58 BB g Fge Jolse

SGpae Joma U pole)S (e (55 5l Jlow JWSI (8 (e

cowlo byl ol g o llils -Y
Lo J._MLU dJaL..a 30 ol sl e @L.»L.w yokaie 4
L) e rmny ol Sl el &, ol olas8 o

bl L (M) ol m) s sF e 555 omlbol 51 ool




RULSE R T

A0 yliweo (Y 0 lods camn ) drmo (55815550 g pole Ae

Sy e al) @l

)l 'ala_f )_R) ‘u.,_m u_:‘ ).5 uJ‘)JLAJ 05_.@4 o)LM:| JL\_M:

9 s 2y ey 5 5 eolaul (gl ppe (slaodgame

Q) olnt 2loyS (o) @55 bl L b o ol ler Comnd — ¥ Jgux
Table 2- The list of cities in each geothermal prospected areas (9)
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Table 3- Fuel consumption in residential sector in each prospected cities (9)
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Table 4- Revenue of natural gas export by utilization of geothermal energy (9)
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Table 5 -Investment for production of 1kWh
geothermal thermal energy (9)
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Table 6- Total investment for geothermal district heating system in Sarein city (9)
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Table 7- Air pollution emission from residential sector (in Tons) (12)
N.,O | CH, CO;, SPM | CO | SO; | SO, | NOx KPR JUEPRARY-7 &y

e g

A FY | Ve VEYR) Yoy - arf | af YA Gid lse) RVEOP:

Y VY Y- OAY VoY Y- yyaa veY VO N (d Ll2) 35 e

i A \ARAAS 0 SO | fF | YeOA | £O) FENEE () ) 0,55 i

7 NG YY\VPYY yay AR \Y Y.-#A VWY (xS e ygulis) b 8

@l Gy sl oje> 5o &ly el ¥ (61 1VAR Lo

ol 00 4 A Jgaz 40 g dmslna
Sl TF (nl 5 (555050 S (lgioe §98 aslllan bl
o=l esylo 1y (le S ey 655151 sl n o e (Bl &5
S YYAYYAAAY g4 0ome ;o calod oolawl ol Comge
aise Jls, okkes YAYATRAVO L iy s ule b aslps

Al alyt )elS caal ae Cons g sloixl cute sl

I g ia -0-Y
oao¥T Ll 31 0 Consy Jawsme cuy50 B slaye
s b oo VT 51 alaS o el VWAR Lo o 458 4o lsa ola
bl o Lodnpa ol el 0ad (i A ooz 50 SIS
cbiliz loslo 5 Slgm SO gy 4zl alool olallas
3,50 Slalllas 43Sl ;0 5 oo dslme Gl pl s Lo
0¥ elaglS JLazil o V Jgoz 5 5565 o 3 onlicea]
P (05w ) (ryes 9 )15 (S i sl
sladol> Srae Gl o ole)S o) 039> 0 &Bly s FY

ol 00335 GLNTAY Lo jo &8 )late (55,
apsn oV Jgaz o el sl ag plie 4 colie b
S8l ) sleaie pliae A Jguz 50 bspe sl

3 o 9 S (S i o 5l sl s

OF) (& 2 Jby 5l5) GlaldS [oasu¥T 518 jLicil o, a2 -A Jguo
Table 8- External cost of emission (1000 IRR/ton) (12)
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Table 9- External cost of emission from residential sector of Iran (1079 IRR) (9)
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Figure 4- Energy flow diagram for geothermal district heating system
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