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ABSTRACT

energy studies wcrc in the
in Turkey geothcrmal fields heen with a

tempcraturc ahovc 40

In Turkcy. cncrgy is in heating
thcrmal and in

Beside these applications, and
industrial food (40.000

and associated the Power Plant.

X7 gcothcrmal cnergy consumption in in

A I present, dwcllings have hcen hcatcd
Turkey and heating

nearly dwellings heen In
dwellings. in dwellings and in Simav

dwcllings arc hcatcd geothermally. With the
hotels and greenhouse heating. the installed

capacity i s dwellings cquivalcncy), systcms
undcr (July (17.300 dwellings

studies
heating systems which i s 563.46 ( 80.500
dwellings equivalency) and finally, with addition of 1420
which capacity of geothcrmal natural
and wells (most of them arc contributing

and hot and their temperature
is assumed to he 35 the total geothermal direct

capacity of Turkcy 2264.2

transported 4 km distance
district heating. A study

watcr 46 distance heating and
in has hccn

In Turkey. tluids can he classified chemically
incrusting and highly

tluids. Wc in preventing
scaling, and gas corrosion togcthcr. Only in
fields, the gcothermal tluid containing total

In of
geothermal fields in Turkey). the to ta l dissolved less than

By suitahlc systcm and design and treatment
geothermal we scaling
prohlcms.

1. INTRODUCTION

ycars waling corrosion main
rnergy in Turkcy. Due to

chcmical
and titanium heat

geothermal cncrgy has hccn up have
impressive progress during the last ycars in
gcothcrmal cncrgy in Turkcy.

During the production, and
tluid. gas corrosion had hccn cncountcrcd 

of CO, and gat
suitahlc plastics, glass

and pipes pipes made
stainless Sa, have solved corrosion in
rangc and fields in Turkey.

For of in PVC,
are used.

the curing centrc and
heating, water i s using heat
cxchangcrs and pumps, a suitahlc chcmical

an cxamplc and
applications in Turkey

years we huge corrosion
especially the

fluid can he as incrusting and For
scaling had applicd inhihitor. But, later
cncountcrcd a amount corrosion due
especially at the and in the casing. had

application :

two the beginning, , wclls
without using any chemical inhihitor. During that
cncountcrcd mainly deposition ahout m m thickness.

CaCO, the the and
thr production and wellhead. During that time did

system speeded up the
of that. starred with

chcmical inhihitor. the wcll
film inside the production casing and

the gas corrosion impact was solved. I t has hren running
3 has

months, wellhead equipment destroyed
This experience interesting and

important example of world.

2. NON-ELECTRIC USES OF GEOTHERMAL ENERGY IN
TURKEY

2.1. Geothermal District Heating Applications In Turkey

Turkcy. not a t
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Mertoglu and

and windows. And also dwelling i s
Also, domestic water heen

For this cncrgy
each is high when the Paris

district heating application. For in the peak
energy demand each is approximately kcallh at I 2
"C tcmpcraturc. places having mild as
in the outside design i s and
consumption i s kcallh.

The geothermal district ha t i ng dwellings, 5h
hcd and hot water processing 

in is since
with

University, Campus Medical Faculty
Building hccn heated

fed hy the field. The pay-hack time
the was months hurning.

Installing of the additional I heating systcm 
plus hot the Medical Faculty of

(I equivalency) has started in
1492 and i s running since The total capacity
systcms from ficld i s 17.X

The heat exchanger first in in
Thcrmal Facilitics. Facilities

including swimming-pools, centrc
equivalency) arc heated geothermally.

In a cnginccring
study dwcllings heating systcm

hcen prcparcd and the is ready In
thcrmal facilities arc already heated

The spas and hotels in have heated
water 7X tcmpcraturc 1487 (525.000
capacity).

Floor hcating i s applicd in spas in 54 "C
water. The system started in and

capacity

In centrc, thcrmal water system and the
district hcating system i s fed 55 water and has
total capacity kcallh.

Two in arc hcing floor heated 41 "C
water. The system operate in

and with a capacity kcallh.

In Thermal Facilitics, a 220.000 capacity
hcating systcm for apartments in

Gcothermal of
hy 46 water with thermal

watcr and scale deposition has started to

"C water utilised of
Resort Facilities healing

system

In Thermal Units. heating has hcen applied
to spas and 5000
system has hcen in operation sincc with a capacity

In this plant. systcm which
scaling hccn applied.

Thermal Facilitics heatcd hy "C
with capacity and dwcllings

and
Thermal Facilitics and to

hcginning

hat ing to
capacity which

district heating in

heating i n Simav hcating
dwcllings hcen

Geothermal run in
March To cquivalcncy arc heatcd

total capacity I
dwellings.

hciiting systems :

District Heating System

first was
uhich has hcen running Y total

where 1500 dwelling,, With hed
and grccnhouscs arid

of hy
district heating

At hcginning, had
with

natural ycars.
with depth

which
watcr i s with I the
According of the the dynamic level

hy 20 meters and decline has heen
havc

a t GONEN. of the
is and is .

In pumps hecn installed in
wells at SO m dcpth. During the winter t imc

reaching a ahout 45 But, attcr the
dynamic watcr has to 25 meters.

Geothermal District Heating System

geothermal ficld i s first
in 'Turkcy. The District

Heating in has

higgcst district hcating system in 'Turkey i s with
MWU dwcllings heating capacity which

hcen operational fhan tluid
transported from 4 km aftcr supplying district
heating. the tluid is 4

with 0.2 the and is
tempcraturc l o s s i s I

in 4 km. The scaling and hccn hy
means inhihitor (5
stainless typc heat hy and

separation.

At the wellhead, arc
a kind of direct heat I t

mainly . the tluid which
"C and i ts

inside and
I f thnt :

exchanger
with energy

i s constant.
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the hccn kind condenser
which the to water phase.

i s through heating systcm. 
kind and direct contact heat

separation

This system led from 720 m wcll "C and 70
Thr temperature

i s hciiting with radiators
working with "C cycling clean

thir hy of Simav. This
sys tcm paying the

hciiting ycars advance and
hcatcd 3 years. This

heen hy the and participation has
hecn district
heating in

are The the District
Heating Ministry hy I

Heating System 

is the In this systcm, 97 the

energy is hy cncrgy and hy means fuel-
oil

The tempcraturc loss in the city network i s
The heating of dwcllings arc working with 

"C cycling temperature. Pumping gcothcrmal water and
control of city circulation arc made hy

with tcmpcraturc. The 
amount of i s given the system hy pressure

The annual geothermal water necdcd is
240 of this used in thermal and
the rest is reinjected the

systcm is running hciiting
and hot watcr supply during winter and supply

For -5 tcmpcraturc heat
capacity dwellings equivalency i s 18.25 and 1741

in of hurning. gcothcrmal district 
heating investment hack itself 4

systems l ike hciiting of streets in winter,
supply process fishfarming. indoor 

purposes
could he intcgratcd hat ing

Tahle I :The Capacities of our Geothermal District Heating Systems on Operation

* with Turkey in thir part.

Tahle 2 : The Capacities of Geothermal District Heating Systems on Construction
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CAPACITY

Gcothermal hcating of dwcllings dwcllings air-conditioning, water
Gcothermal hcating dwellings

dwcllings heating tal dwellings)
Geothermal heating and hat

The study district system
which interesting in Europe, has hcen
prcparcd i t s technical and economical

geothermal heating capacity of
dwcllings and air-conditioning capacity 5000 dwcllings in
systcm in IZMIR. geothermally hcatcd as hcating

transported 46 km distance. 5 pumping stations exist in
systcm By using

this pipeline, loss will he only 5 "C in 46
In the city loss

will hc 0.5 hy fihcrglass
with m a l l The heating system will cyclic with

water.

The water is
field, geothermal production wells exist.

this the cnergy geothermal tluid wi l l bc hy
means titanium plate typc heat cxchangcrs the With

water wi l l to main
with diameter mm. wi l l hc 2130 m'lh. The
produced gcothermal tluid wi l l annual of

Air-conditioning wi l l with watcr
using lithium units.

cncrgy geothermal tluid i s i t
wi l l into 4 wc l l s with a n

m. reinjection wclls will located 4 k m
from the production The capacity of system i s

The pumps, wellhead, pumping the heat
systcms radio

The will i n with
outside tempcraturc and factor.

heat the
of the main network, I water water)
supply wi l l exist.

A Y D I N i s the Turkey in
study A Y D I N

heating which i s the largest in heen
prcparcd i t s technical

rcgarding heating capacity 
dwcllings. dwellings air-conditioning capacity,

hcating and industrial heat
in  AYDIN.  capacity the systcm

study Gcothermal Distr ict
have hccn which wi l l he

Gcothermal Plant. This system hcating capacity
dwcllings. integration

plant i s madc hy the usage of I47 "C t luid with

of 1000 This hccn dischargcd
since to the River.
will he treated water and
its I "C

City this systcm
conditioning and watcr supply and

At wil l he at

field.

With a year rcgarding the
against and en

i n applications. In thr
usage these pipes tluid

I

we use inhihitor, pipes
with smooth surface are which the

scaling And with the high
co,.

The rangc up and gradient
km up 200 mm and upper

0.1 " C per km, in Turkey.

The insulating duck.) thesc
leads the in the
and this case or forming scale

deposition. The resin used in thcsc to
gcncral corrosion and gas corrosion. important
advantages thcsc

Against scaling, arc applying chemical in
of 24 July At

our geothcrmal chemical inhihitor applicd.

By thcse using heat
expansion joints, cost thcrc

sincc arc used with thcsc pipes, 
advantages to district heating

watcr

By making
and hy the pipes shock

may occur due large tempcraturc and
we ensured successful results in

applications.

watcr

65.00
heating of dwellings water (total

Total dwcllings geothermal heating and hot water supply
geothermal hcating

Geothermal hcating total dwellings and hot water supply
80500 dwellings equivalency geothermal heating 
Geothermal heating of greenhouse

OTHER USES OF GEOTHERMAL ENERGY IN TURKEY

Production chemical liquid
wcll as ice, i s hy KARBOGAZ with
capacity of This system
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and

Coal hased heating (average) :3,9 heat

Geothermal hased heating : heat

hcen applied than in
district heating and results

have

very important to the m o s t
sustain heating

prohlcms in Turkey. Scaling corrosion hccn
solved hy means suitahlc

design and hy the
fluid.

Power Plant.

First rcgarding
geothermal

In pilot with a capacity has installed.
in the Power Plant

hy T.E.K. with a capacity of 20

according the reports.
generation in

field is

4. CONCLUSIONS

Wc that natural, and sustainable
encrgy will hc in futurc as alternative

energy

In year 2000, the hcat
hc

gcncration capacity to and h y year these
hc

The of gcncral of district hcating
systcms ycar 750

Each in and pay I S per month the
hcating in winter domestic water supply

throughout

The hciiting i n Turkey as according figures
their comparison with cncrgy arc:

Electricity hased heating 6,0 heat

Fuel-oil hased heating heat
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