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Termojeoloji normal sicaklik kosullarinda yeraltinda depolanan 1s1y1 (yer kaynakli 1s1) konu alir. Bu baglamda;
disiik entalpili 1smin (<30°C) si1g derinliklerde (<200 m) olusumu, hareketi ve elde edilmesi termojeolojinin ugras
alanidir. Termojeolojide jeolojik malzemelerin 1s1y1 ne kadar iyi depolayabildigi (hacimsel 1s1 kapasitesi) ve iletebildigi
(1s1l iletkenlik) iki 6nemli parametredir. Yer altindaki 1sinin kullanma amagli yeryliziine tasinmasi 1s1 pompalari ile
miimkiin olur. Is1 pompalar1 1s1y1 iiretmek yerine tagimayir amaclar. Bunun i¢in de 1sinin almacagi bir 1s1 ¢ukuruna
ihtiyag vardir. Klasik iklimlendirme uygulamalarinda 1s1 ¢ukuru olarak hava kullanilmaktadir. Hava kaynakli cihazlarin
verimleri diisiik oldugundan sicakligi goreceli olarak sabit kabul edilebilen yer kaynaklari (toprak ve su) tercih
edilmektedir. Yer kaynaklari kigin havadan daha sicak, yazin ise daha soguktur. Baska bir deyisle; yer kaynaklart kigin
bir 1s1 kaynagi, yazin ise bir 1s1 gukuru olarak davranir. Isitma modunda 1s1, toprak-1s1 degistiricisine baglanan devrede
dolasan akiskandan 1s1 pompasi (yer kaynakli 1s1 pompasi) ile g¢ekilir. Yer kaynakli 1s1 pompalarinin (YKIP) ilk
uygulamalar1 1930 lara kadar uzanmasina ragmen yayginlagsmast 1990’1 yillarda olmustur. Enerji fiyatlarindaki artis,
hava kaynakli 1s1 pompalarinin verim diigiikliigii, giiriiltii ve estetik sorunlar1 gibi nedenler bunda etkili olmaktadir.

Yer kaynagindan 1s1 transferi yeraltisuyundan ve dogrudan topraktan olmak tizere 2 sekilde yapilir. Yeralt1 suyu
sistemden gegirildikten sonra tekrar topraga verilmekte veya desarj edilebilmektedir. Bu amagla mevcut su kuyular1 da
kullanilabilmektedir. Topraktan dogrudan 1s1 transferi yapan sistemlerde ise kapali bir boru demeti (1s1 degistiricisi)
toprak i¢ine gomiiliir. Gomiilii borularda dolasan akiskan sistem igerisinden gegerek kapali bir devre olusturur. Yatay ve
diisey olarak 2 sekilde uygulanir. Dikey uygulama kiigiik ¢aptaki polietilen tiipiin, dikey olarak acilan bir kuyuya
yerlestirilmesi ile yapilir. Yiizey ile karsilastirildiginda derinlerde toprak sicakligi daha stabildir. Bu nedenle daha
verimli olmasina ragmen, ilk yatinm maliyeti fazladir. Yatay uygulamada ise 1s1 degistirici borular en az 1-2 m
derinlikte hendeklere yerlestirilir. Her iki uygulamada da dogal toprak materyalinin 1s1l iletkenliginin 1s1 degistirici
boyuna etkisi vardir. Eger dogal toprak dolgusu iyi bir iletken degilse; yapilan sondajlar veya kazi igine 1s1l olarak iyi
dolgu malzemesi doldurularak boru boyu diisiiriilebilir. Geri dolgunun yogunlugunun artirtlmas: da 1sil iletkenligi
artiracaktir. Son yillarda degisik alternatif uygulamalar gelistirilmektedir. Ornegin temel kaziklarmin kendisi veya
imalat sirasinda igine yerlestirilen 1s1 degistirici borular yardimi ile yer kaynakli 1s1 elde edilmektedir. Termojeoloji
konusunda diger bir uygulama da termik enerjinin yeraltinda depolanmasidir. Bu yaklasimda enerjinin bol oldugu
donemlerde termik enerji akiferlerde veya jeolojik formasyonlarda depolanmakta ihtiya¢ oldugunda da
kullanilmaktadir. Ornegin kisin soguk su yeraltinda depolanarak yaz aylarinda sogutma amagh kullanilabilmektedir.
Termik santrallerin ve sanayi tesislerinin atik sicak suyu da yine yeraltinda depolanarak kigin 1sitma amagh
kullanilabilmektedir.

Dogal zeminin 1s1l iletkenligi, gdbmme derinligi, kazi/sondaj boyutu ve geri dolgu malzemesinin iletkenligi bir
YKIP tasarimimni etkileyen etmenlerdir. Zeminlerin 1s1l iletkenligi mineral icerigine, yogunluga ve nem igerigine bagh
olarak degisir. Sondaj, kazi, dolgu ve malzeme se¢imi gibi jeoloji mithendisligini dogrudan ilgilendiren konular bir
YKIP uygulamasimin onemli bilesenleridir. Bu caligmada; gerek tasarim gerekse uygulama asamalarinda jeoloji
miihendisligi mesleginin katkisina gereksinim duyulan bir ¢aligma alanindaki gelismeler aktarilacak, yeni
uygulamalardan 6rnekler verilecektir.
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Thermogeology is the study of ground source heat: the heat that is stored in the ground at normal temperature.
Interest areas of thermogeology are the study of the occurrence, movement and exploitation of low-enthalpy heat
(<30°C) in the relatively shallow geosphere (<200 m). In thermogeology two parameters are important: how much a
geological material can store (volumetric heat capacity) and conduct (thermal conductivity) heat. The heat below the
ground surface can be transferred to the surface for usage by means of heat pumps. Heat pumps aim to transfer the heat
instead of to produce. Therefore a heat sink is needed to take heat. In classical heating-cooling applications air is used
for heat sink purpose. Because efficiency of air source systems is relatively low, ground sources (water and soil) in
which heat is relatively more stable, are preferred. Ground sources are warmer in winter and cooler in summer
compared to the air. In other words, ground source are heat source in winter and heat sink in the summer. In heating
mode, heat is extracted from fluid which flow in the loop connected to soil heat exchanger by using a heat pump
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(ground source heat pump). However history of ground source heat pumps (GSHP) goes down to 1930’s, it become
common after 1990’s. Rise in energy costs, low efficiency of air source heat pumps, noise and aesthetic problems gave
rise to this trend.

Heat transfer from a ground source can be made by two ways; from groundwater and directly from soil. After
passing the system, groundwater can be recharged to the ground or can be discharged. For this purpose existing water
wells can be used as well. In systems which transfer heat directly from soil, a pipe bundle is buried in soil. The fluid
which flows in buried pipes pass through the system and constitute a closed loop. This can be applied vertically and
horizontally. In vertical application small diameter polyethylene tubes are installed in vertical boreholes. Compared to
the surface, heat is more stable at deep. Therefore, even though it is more efficient, first investment cost is high. In
horizontal application pipes are buried in trenches at least 1-2 m depth. In both applications, heat conductivity of earth
material effects length of heat exchanger pipe. If soil backfill is not good conductive, conductivity can be improved by
backfilling the trench or borehole with good conductive material and length of pipe can be reduced. Increase in density
also improves heat conductivity of backfill material. Recently, new alternatives have been developed. For example,
ground source heat is extracted by means of installing heat exchanger in pile foundations. Another application in
thermogeology is storage of thermal energy underground. In this approach in seasons when energy is abundant thermal
energy is stored in aquifers or geologic formations and is used when the energy is required. For example cool water is
stored underground and is used in cooling during summer. Waste hot water of thermal electric power plants and
industrial plants are stored and used for heating during winter.

Heat conductivity of earth material, burial depth of pipes, dimension of borehole/excavation and heat
conductivity of backfill material are the controlling factors in the GSHP design. Heat conductivity of an earth material
depends on the mineral composition, density and moisture content. Drilling, excavation, landfilling and material
selection, which are directly related with geological engineering discipline, are the important steps in a GSHP practice.
In this study, an engineering work in which contribution of a geological engineer is essential both in design and
practice, will be introduced and examples of new applications will be given.
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