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Bu makalede Is1 Tampon Testi (ITT) incelenmistir. Bu test granit icinde boylamasina agilmis
olan kisa bir kuyuda iki silindirik 1sitic1 lizerinde uygulanan bir 1sitma deneyidir. Alt kisimda
yeralan 1sitic1 bentonit, iist kisimda yeralan 1sitici ise sirastyla kum tabakasi ve bentonit ile
cevrelenmistir. Test sliresince meydana gelen sicaklik, kapiler basing, toplam basing, poroz
su basing1 ve nispi nem degisimleri sensorler tarafindan Slgiilmiistiir.

TOUGH?2 adl bilgisayar programu ile 1siticilarin etrafinda meydana gelmis termal-hidrolik
TH etkilesimli iki fazli akig hesaplamalari yapilmistir. TH etkilesimli akis hesaplamalari
basitlestirilmis 2 boyutlu (yar1 3 boyutlu) eksensel simetrik bir model ile gergeklestirilmistir.
Kapiler basing etkisi altinda gelisen suya doygunluk, van Genuchten formiilii ile hesaplanmig
ve 1s1l gecirgenlik sicaklik ve su igeriginin fonksiyonu olarak dngdriilmiistiir. Sadece termal
hesaplamalar i¢in kalibre edilmis olan model baslangi¢ modeli olarak alinarak yaklasik iki
yiiz otuz simiilasyon uygulanmistir. Sensitivite analizlerinden yararlanilarak kapiler basing
ile ilgili hidrolik parametreler, simulasyon sonuglarinin sensor verileri ile kalibre edilmesi
icin kullanilmustir.

Sonug olarak kapiler basincin en hassas parametreleri belirlenmistir; suya doygunluk S,
Van Genuchten parametresi A ve horizontal i¢sel permeabilite k . Isiticilara degisik mesafede
yerlestirilmis kapiler basing sensorlerinin verileri ile simulasyon sonuglar1 arasinda makul
kalibrasyon degerleri istatistiksel yontemler kullanilarak basariyla elde edilmistir.

Yazarlar Alman Federal Ekonomi ve Teknoloji Bakanligi’na (BMWi = Bundesministerium
fiir Wirtschaft und Technologie) bu projenin yiiriitiilmesi asamasinda Kontrat No. FKZ
02E9743 ile temin ettikleri fondan 6tiirii tesekkiirii borg bilir.
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ABSTRACT

The conducted works focused on the Temperature Buffer Test (TBT). The experiment is a
heating session with the scale 1:1, is carried on with two cylindrical heaters deployed in a
short vertical borehole in granite. The canister below is surrounded by bentonite, the upper
one with sand layer and with bentonite respectively. The ongoing processes at the experiment
site were extensively monitored with sensors for the measurement of temperature, capillary
pressure, total pressure, pore water pressure and relative humidity et al.

The code TOUGH?2 (Transport of Unsaturated Groundwater and Heat) was employed to
calculate the TH coupled two-phase flow around two heaters. The Thermo-hydraulic coupled
calculations (TH) were performed by simplified axial symmetric 2D (quasi 3D) model.
Suction controlled saturation process is simulated by using van Genuchten formula and
thermal conductivity is determined as a function of temperature and water content. Thermal-
only calibrated model was selected as an initial model and approximately two hundred and
thirty simulations were performed. With the utilizing of the sensitivity analyses, the hydraulic
parameters related with capillary pressure were used in order to calibrate the results of
simulations with the in-situ data.

Finally, the most sensitive parameters of capillary pressure were obtained, these are;
saturation of the liquid phase SL, Van Genuchten's notation A and intrinsic permeability
in horizontal direction kx. For different distances to the heaters, plausible fittings among
the simulated and the observed capillary pressure values were obtained by using designated
statistical methods.
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