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Abstract

Large numbers of geothermal energy of high and low enthalpy resources, a lot of mineral
water sources represent the base for successfully application of modern technologies in Albania,
to achieve economic effectively. There are many thermal springs and wells. Their water has
temperatures that reach values of up to 65.5°C.

In the paper are presented the temperatures maps at deferent depth, geothermal map, heat
flow density map, geothermal zones map and geothermal energy resources map etc.

At present, the thermal waters of some springs and wells are used only for health
purposes.

1. Introduction

The geothermal situation of low enthalpy in Albania offers three directions for the
exploitation of geothermal energy. Direct use of the environmental friendly geothermal energy
must be realized by integrated scheme of geothermal energy-heat pumps and solar energy, and
cascade use of this energy:

¢ Firstly, thermal sources of low enthalpy and of maximal temperature up to 65.5°C.

Thermal waters of springs and wells may be used in several ways:

1. Modern SPA clinics for treatment of different diseases and hotels, with thermal pools,
for development of eco-tourism. Such centres may attract a lot of clients not only from Albania,
because the good curative properties of waters and springs are situated at nice places.

2. Near these thermal springs it is possible to built the greenhouses for flowers and
vegetables, aquaculture and agriculture products drying installations.

3. The hot water can be used also for heating of hotels, SPA and tourist centers, as well as
for the preparation of sanitary hot water used there.

4. From thermal mineral waters it is possible to extract very useful chemical
microelements and other natural salts. From these waters it is possible to extract sulphidric and
carbonic gas.

5. There are some low temperature mineral waters spring, example in Langarica and
Sarandaporo springs near of Albanian-Greece border, where is possible to build installations for
mineral potable water.



¢ Secondly, greenhouses heating and aquaculture installations, by use of the vertical heat
exchangers in the deep oil and gas abandoned well in the complex with heat pumps and solar
energy systems.

¢ Thirdly, the Earth Heat can be use for space heating and cooling, and greenhouses heating by
modern systems Borehole Heat Exchanger-Geothermal Heat Pumps.

Energjia gjeotermale e shtresave né thellési t€ Tokés si edhe uji i nxehté g€ pérmbajné
rezervuarét gjeotermale sot pérdoren gjithénjé e mé tepér edhe pér ngrohjen e serave pér
prodhimin e perimeve dhe té luleve. Jané t€ famshme serat né Lardarelo té Italis€¢, ku prodhohen
lule ekzotike dhome. Sipérfaget e serave t€ ngrohura me energjiné gjeotermale €shté njé investim
me pérfitime t€ médha, prandaj ato po shtohen nga viti né vit né vende té ndryshme t€ botés. Né
shtetet pér rreth Shqipérisé, aktualisht funksionojné shumé sera, me sipérfage si mé poshté vijon:
Macedonia 62.4 ha, Greece 34 ha, Bulgary 22 ha, Geothermal Energy use for greenhouses in
Hungary is 206.7 MW. NE Itali, vlen t€ pérméndet si shembull pozitiv se vitet e fundit, ne veri t€
Romeés, jané ndértuar njé seri serash demostrative moderne me sipérfage (8 x 30 x 3.70) m dhe
(24 x 20 x 3.40) m, té cilat ngrohen me energjiné e ujit gjeotermal me temperaturé 40°C dhe
prurje 10 1/sek. (Koreneos C.J. etj. 1999, Bojadgieva K. etj. 1999, Campioti C. etj. 1999, Kralj P.
1999, Arpasi M. etj. 1999, Popovska S etj. 1999):

2. Geothermal Regime in Peri Adriatic Depression and Ionian zone

The Geothermal Regime of the Albanides is conditioned by tectonics of the region,
lithology of geological section, local thermal properties of the rocks and geological location.

2.1. Temperature

The temperature at 100 meters depth vary from less than 10 to almost 20°C. Highest
temperature values at 100 m characterize the Adriatic coastline and the southern part of
the country. The characteristic temperatures at 500 meters depth rise from 21 - 20°C. The
highest temperatures, up to 36 °C, have been measured at 1000 meters depths in Peri-
Adriatic Depression wells. The temperature is 105.8°C at 6000 meters depth, in the central
part of the Peri-Adriatic Depression. The isotherm runs parallel the Albanides strike. The
configuration of the isotherm doesn’t change down to a depth of 6000m. Going deeper and
deeper the zones of highest temperature move from southeast to northwest, towards the
center of the Peri-Adriatic Depression and even further towards the northwestern coast.
The described geothermal field, with relatively low values of temperature, is a characteristic
of the sedimentary basins with a great thickness of sediments.

2.2. Geothermal Gradient

In the External Albanides the geothermal gradient is relatively higher. The
geothermal gradient displays the highest value of about 21.3 mK.m! in the Pliocene clay
section in the center of Peri-Adriatic Depression. The largest gradients are detected in the
anticline molasses structures of the center of Pre-Adriatic Depression. The gradient
decreases about 10-29% where the core of anticlines in Ionic zone contains limestone.
Elsewhere in Ionian zone, the gradient is mostly 15 mK.m. The modeling results show that
deeper than 20 km is observed decreasing of the gradient. This change of the gradient is
coincided with the top of the crystal basement.



In the Albanian Sedimentary Basin, geothermal gradient changes from one
formation to the others. The geothermal gradient greatest values were observed in the clay
sections. Whereas decreases of geothermal gradient are observed with increasing of sand
content at geological section.

Local variations of the temperature and their geothermal gradient values are observed on a
distances of 7-8 km. For example, at a depth of 3000m on these distances the temperature may
vary from 8-9°C. The geothermal gradient values changes from 10.5 to 17.5 mK.m™, even in
vertical direction,

There occur deviations from the normal trend of the above-mentioned phenomenon in
case of lateral influences.

Over-pressure in the molasses of the Albanian Sedimentary Basin has a great influence on
the values of geothermal gradient (Lico R. et al. 1998).

2.3. Heat Flow Density:

Regional pattern of heat flow density in Albanian territory is presented in the Heat Flow
Map. There are observed two particularities of the scattering of the thermal field in Albanides:

Firstly, maximal value of the heat flow is equal to 42 mW/m’ in the center of Peri-
Adriatic Depression of External Albanides. The 30 mW/m™ value isotherm is open towards the
Adriatic Sea Shelf. Heat flow density values are lower than 25-30 mWm™ in Albanian Alps area.
This phenomenon has taken place owing to the great thickness of sedimentary crust, mainly
carbonatic one in this zone.

Secondly, in the ophiolitic belt at eastern part of Albania, the heat flow density values are
up to 60 mW/m>.

2.4. Water Resources of Geothermal Energy
Large numbers of geothermal energy of low enthalpy resources are located in different
areas of Albania. Thermal waters with a temperature that reach values of up to 65.5°C are

sulphate, sulphide, methane, and iodinate-bromide types (Tab. 1, Tab. 2).

THE THERMAL WATER SPRINGS IN ALBANIA

Tab. 1
No. Spring and region Temp Geographic coordinates Yeild
spring °C 1/sek
Latitude N LE
1 Mamurras 1 & 2 21-22 41°31'3" 19°38'1 11.7
2 Shupal, Tirana 29.5 41°26'9" 19°5272 <10
3-a Llixha Elbasan 60 41°01'9 20°05' 15
3-b Hydrat, Elbasan 55 41°1°3 20515 18
4 Peshkopi 43.5 41°4172 20224 14
5 Ura e Katiut 30 40°14'4 20°22 >160
Langaricé, Permet
6 Vromoneri, 26.7 40°5'6 20°37'3 >10
Sarandoporo,
Leskovik
7 Finiq, Sarande 34 39°52'9 20°03' <10
8 Pérroi i 24 40°55'5 20°09'4 >10
Holtes, Gramsh




9 Postenan, Leskovik | Burim 40°10°4 20°33°6
avulli

10 Kapaj, Mallakastér 16.9- 40°32°5 19°19°3 12
17.9

11 Selenicé, Vloré 35.3 40°32°5 19°35°5 <10

In many deep oil and gas wells there are thermal water fountain outputs with a
temperature that varies from 32 to 65.5°C (table 2, Plate 17)

THERMAL WELLS IN ALBANIA

Tab. 2
No. Well Temp. Geographical Coordinates Yeild
in °C Latitude N. Longitude E. 1/sek
1 Kozani 8 65.5 41°06' 20°01'1 10.3
2 Ishmi 1/b 60 41°34' 19°41" 3.5
3 Galigati 2 45-50 40°57'1 20°09'4 0.9
4 Letan 50 5.5
5 Bubullima 5 48-50 41°19'3 19°40'6 <10
6 Ardenica 3 38 40°48'8 19°35'6 15-18
7 Semani 1 35 40°50' 19°26 5
8 Semani 3 67 40° 49’8 1925 30
9 Ardenica 12 32 40°48"7 '19°35"7 <10
10 Verbasi 2 29.3 1-3

Until now only thermal waters of the springs 1, 2, 4, and 6 and wells 1, 2, 3 in Albania are
used only for health purposes by old technologies of the SPA.

Albanian geothermal areas have different geologic and termo-hydrogeologic features.
Geothermal areas are linked with disjunctive tectonics and seismological active belts.

2.5. Geothermal Zones
Thermal sources are located in three geothermal zones:

Kruja geothermal zone, represents a zone with bigness geothermal resources. Kruja
zone has a length of 180 km. Kruja Geothermal Zone is extended from Adriatic Sea at North and
continues in South-Easter area of Albania and in Konitza area in Greece [Frashéri A. et al. 2003,
Fytikas M.D. and Taktikos S. 1993]. Geothermal aquifer is represented by a karstified neritic
carbonatic formation with numerous fissures and micro fissures, with an. effective porosity is
less than 1% and the permeability ranges from 0.05-3.5 mD. The hydraulic
conductivity of the limestone section varies between 8.6 x 10.10 — 8.8 x 10-® m/s and
the transmissivity ranges from 8.6 x 107 - 8.5 x 105 m2/s.

Surface water temperatures in the Tirana-Elbasani zone vary from 60° to 65.5°. In the
aquifer top in the well trunk of Kozani - 8 temperature is 80°C. Hot water has a salinity of 4.6-
19.3 g/l. Elbasani Llixha water contains Ca, Na, Cl, SO4, and H,S [Avgustinsky et al., 1957]
while in the Tirana-Elbasani, thermal waters are of Mg-Cl type. They contain the cations Ca, Mg,
Na a131d K, as well as the anions Cl, SO4, and HCO3 with pH to 6.7-8 and density of 1.001-1.006
g/cm’.

Elbasani Nosi Llixha water has the following formula [Avgustinsky V.L. 1957]:



Cl,SO;,
H2S0.403 M7.1 %
a,.Cass

The Langarica river thermal springs, near of the very beautiful Vjosa River valley,
Postenani steam springs (Plate 24-a) and the Sarandaporo springs (Plate 24-c) can be found in the
S of the Kruja geothermal area. Thermal water flows out from the contact between Eocene
fissured and karstified limestone and the flysch section. The steam flows from tectonic fault.

At both Langarica River shores, are located thermal Bénja thermal springs, well know
from the Romanian period. These waters are much different. They do not contain H,S, CO, and
are a factor of 7-9 times less mineralized than waters from the Tirana-Elbasani zone. Mineral
water of these springs is drinkable. Water temperature is 29 °C. Yield is 30-40 liters/sec.

Near of Albanian-Greek border is located Sarandaporos thermal and mineral drinkable
water springs. The temperature is 27.6 °C. Yield more 40 liters/sec. Geothermal springs at
Kavasila in Greece are located in southern Sarandaporo riverside. Kavasila thermal springs and
Sarandaporo in Albanian side are springs are presented the single geothermal system, which at
northern direction is continued with steam springs in Postenan Mountain in Leskovik and Bénja
geothermal springs in Pérmeti.

Ardenica geothermal zone is located in the coastal area of Albania, in sandstone reservoirs. The
Ardenica geothermal area is situated 40 km N of Vlora within the Peri-Adriatic Depression. It
comprises several molasses Neogene brachyanticlines The Ardenica geothermal area is
intercepted by the Vlora-Elbasan-Dibra transversal fault. The Ardenica geothermal reservoir
comprises sandstone sections of Serravalian, Tortonian and Pliocene age. These sandstone layers
are composed of coarse, medium and fine grains. Effective porosity of the aquifers is about 15.5
% and the permeability reaches 283 mD. Hydraulic conductivity is 4.98 m/s and transmissivity
has a value 8.9 x 10” m%s. These reservoir properties translate into an output of 5-18 I/s.

Ardenica thermal water is Ca-Cl type, with 21.2 mg/l iodine, 110 mg/l bromide and 71
mg/1 boric acid, and has a formula:

Mg N
Ay

Peshkopia geothermal zone is located in the Northeast of Albania. At distance of two
kilometers east of Peshkopia, water at 43.5°C flows out of a group of thermal springs on a river
slope composed of flysch deposits. Some of the springs yield flow rates up to 14 1/s. Water
temperature is 43.5 °C. The occurrence of these springs is associated with a deep fault at the
periphery of a gypsum diapir of Triassic age that has penetrated Eocene flysch, which surround it
like a ring.

The thermal waters are of sulphate-calcium type, with a mineralization of up to 4.4 g/l,
containing 50 mg/l H,S. Their chemical formula is [Avgustinsky V. L. 1957]:

SO;,

H,S M
290.0495 M 4.4 Ca,.



2.6. Geothermal Resources

Kruja Zone, concentrates most geothermal resources in Albania. The most important resources,
explored until now, are located in the Northern half of Kruja Geothermal Area, from Llixha-
Elbasan in the South to Ishmi, in the North of Tirana. For the Tirana-Elbasani subzone heat in
place (H,) is 5.87 x 10"® = 50.8 x 10" J, identified resources (H;) are 0.59 x 10" —5.08 x 10'* J,
while the specific reserves ranges between values of 38.5-39.6 GJ/m>.

The second subzone, Galigati, has lower concentration of resources 20.63 GJ/mz, while
geothermal resources amount to 0.65 x 10'® J. These reserves have been extrapolated for this
whole subzone up to the Albanian-Greek border.

Ardenica Zone. Ardenica reservoir has 0.82 x 10'® J. Resources density varies from 0.25-0.39
GJ/m”. The boreholes have been abandoned and await renewed investment into geothermal
exploration.

Peshkopia zone. Water temperature and big yield, stability, and also aquifer temperature of
Peshkopia Geothermal Area similar are with those of Kruja Geothermal Area. For this reason
geothermal resources of Peshkopia Area have been estimated to be similar to those of Tirana-
Elbasani area.

3. Direct use of geothermal energy for greenhouses heating in Albania.
Energjia gjeotermale pér ngrohjen e serave pérftohet né dy rruge:
1. Nga ujérat gjeotermal€ qé fontanojné nga burime dhe puse té thellé

2. Duke pérdorur sisteme moderne Kémbyes Nxehtésie Vertikale né puse té thellg,
duke i kthyer ato né Burime Vertikale Nxehtésie (Clauser Ch. 1997, Chuanshan D etj.
1995, Lund J.W. 1996).

Midis puseve t€ braktisur t€ naft€s dhe t€ gazit, si¢ u tregua né paragrafin 2-4, ka nga ata
g€ kané€ fontanuar ujé termal, me temperatura dhe debite t€ ndryshme. Uji i nxehté i kétyre
puseve mund t€ shérbejé pér ngrohjen e serave. Veg puseve g€ tregohen né paqyrén e mésipérme,
mund t€ gjenden edhe puse t€ tjeré né kushte analoge qé té pérvehtésohen pér ujé termal.

Por, nga puset e treguar né kété tabelé ka qé tashmé jané likuiduar, si pusi Semani3, i cili
ndodhet né det. Ka té tjeré si Ardenica-12 ¢ €sht€ mbushur me hekurishta.

Prandaj rekomandojmé se &shté me shumé vleré t€ ndé€rmerret njé studim qé t€ keté pér
objektiva:

e Evidentimi 1 t€ gjithé puseve qé kané fontanuar ujé t€ nxehté, si edhe parametrat
hidrogjeologjike e hidrokimiké t& tyre.

e Vlerésimi i gjendjes teknike t€ tyre dhe 1 mundésive teknike konkrete pér vénien e
tyre né shfrytézim.

® Prognoza pér gjetjen e puseve té tjeré té braktisur q¢ mund té pérvehtésohen pér ujé t&
nxehté, né aférsi t€ puseve qé tashmé njihen si gjeotermalé, ose né kushte gjeologo-
strukturore analoge.

e Studimi i kushteve hidrogjeologjike dhe teknike té puseve gjeotermalé t€ rinj t&
mundshém, nga fondi i puseve t€ braktisur.



b) Puset e thellé té braktisur té naftés e gazit, si burime vertikale nxehtésie, dhe
energjiné diellore.

Nje burim tjeter i energjise termike eshte shfrytezimi i puseve te naftes dhe te gazit te
abandonuar, te cilet ndodhen ne zonat me gradient gjeotermik te larte, ose jané té thell¢ dhe kané
temperaturé t€ larté n€ fund té tyre. Ato sherbejne si ''Burim drejtvizor vertikal te nxehtesise''.
Né kapitullin 6 do t& paraqitén rezultatet € modelimit pér mundésingé e pérdorimit t€ puseve qé
ndodhen né Ultésirén Parandriatike dhe né€ zonén Jonike si Burim drejtvizor vertikal nxehtésie.

Nxehtésia e shtresave té thella t€ Tokés mund t&€ nxirret me anén e kémbyesve vertikal€ t&
nxehtésisé qé vendosen né trungun e pusit. Kéto kémbyes mund te jené né formén e U-sé ose
koaksialé (fig.2). Efektiviteti i kétyre burimeve vertikale t€ nxehtésisé pércaktohet nga shumé
faktore:

Thellésia e pusit,

Gradienti gjeotermal,

Vetité termofizike t€ shkémbinjve g€ ka pérshkuar pusi,

Konstruksioni i kémbyesit t€ nxehtésis€ g€ futet né pus,

Regjimi i qarkullimit t€ ujit n€ sistemin pus-kémbyes vertikal nxehtésie.

Cilésia e izolimit termik midis tubingut dhe hapésirés unazore si edhe,

Efektet e kapacitetit t€ kémbyesit vertikal t€ nxehtésis€. Optimizimi 1 instalimit (tuba
termikisht t& izoluara por té shtrenjté dhe tuba plastiké t€ lir€ por me efektivitet mé t&
ulét) duhet t€ merret n€ konsideraté lidhur me kérkesat pér nxehtési (temperaturé dhe
kapacitet).

Mbéshtetur né t€ dhénat gjeotermale pér puse né Ultésirén Pranadriatike, Dr.Johaim
Popey, né Geothermie Neubranderburg GmbH, Gjermani, me kérkesén ton€ béri modelimin
mathematikor e njé “Burimi Vertikal Nxehtésie”, duké pércaktuar temperaturén dhe kapacitetin
te ujit né grykén e pusit, pas gjysém viti qarkullim t€ pandérpreré. Né modelim jané ndryshuar
debiti 1 ujit, temperatura e ujit g€ injektohet né€ pus dhe standardi i izolacionit t€ tubove. Debitet e
vogla jané ciftuar me temperatura mé t€ larta né grykén e pusit, por me kapacitet mé t€ vogel.
Gradienti gje€otermal €sht€ marré 0.018 K/m.

Né tabelén e méposhtme jepen rezultatet e modelimit mathematikor:

Debiti i ujit Temperatura e ujit Standardi i Temperatura e ujit t& Kapaciteti termik,
M?/oré q¢ injektohet izolacionit termik ngrohté né gryke té Né kW
°C pusit
°C
2 10 Tub plastik 22 27
0 17 40
10 10 25 174
0 20 225
2 10 Ajér 40 69
0 38 88
10 10 29 215
0 24 275
2 10 Vakum 56 106
0 56 128
10 10 30 235
0 26 297




Neé fig. 10 paraqiten grafikét e temperaturés pér dy tipe izolacioni: tub plastik i perforcuar
me izolacion xhami dhe pér tub me izolacion me vakum t& thell€. Tubingu 2” 7/8, debiti 2 m3/h,
temperatura e ujit gé injektohet 10°C, gradienti gjeotermal 0.018 K/m.

Nga kéto té dhéna t&€ modelimit rezulton se né impiant duhet vendosur pompé nxehtésie
g€ tubot plastike mé té liré t& kené eficencé t&€ mjaftueshme pér furnizim nxehtésie.

Pér t€ patur temperatuyré t& larté t€ ujit qé del nga pusi, duhet té€ realizohet qarkullim i
pandérpreré gjithévjetor i ujit né kémbyesit e nxehtésisé t€ vendosur pus. Gjaté verés, kur
temperaturat jané€ t€ larta, uji i nxeht€ mund té pérdoret népérmjet pompés s€ nxehtésis€ pér
freskimin e serés. Uji termik i tepért mund t€ pérdoret pér tharjen e frutave dhe perimeve. Ky
drejtim i fundit sot gjen pérdorim me efektivitet né shumé vende.

4. Vlerésimi energjisé termike pér ngrohjen e serés.

Pér shfrytézimin optimal t€ energjisé gjeotermale pér ngrohjen dhe freskimin e serés po
parashtrojmé kushtet e zbatimit pér sera industriale me xham, tip 3.20 x 2.86 (3.00)). K&to sera
shérbejné pér kultivim perimesh si domate, kastraveca, speca etj dhe lule. Karakteristikat
biologjike mé t& pérgjithéshme t& kétyre biméve jané:

1. Temperaturat nén 0°C jané letale dhe si té tilla eskludohen né punén e serés.
Temperatura e stresit éshté nén +7°C.
Temperatura 10°C éshté temperatura minimale qé duhet té jeté né seré.
Temperaturat optimale pér natén jané +10°C deri +14°C.
Temperatura optomale pér ditén jané +18°C deri +28°C.
Mbi +30°C deri +33°C fillon stresi ditor dhe cdekja e bimés.

Temperatura e ujit g€ disponohet nga njé& burim vertikal nxehtésie ne njé pus, si¢ u tregua
né paragrafin 6.1. éshté 30°C dhe debiti Q = 3 1/sek.

Eshté parashikuar qé sera demostrative qé projektohet t& ndértohet ka njé sipérfage S = 0.
5ha =5 000 m”.

Nga té dhénat hidrometeorologjike t€ paraqitura n€ kapitullin 5, pér koeficient sigurie
10% , temperatura minimale né zonén e Fierit éshté ty,;, = - 8.6°C.

Sera ka dy humbje kryesore té energjisé termale:

1. Humbja pér diferencén e temperaturave jashté (t;) dhe minimale e lejuar brénda (tp) serés
H,:

oL L

H,=lt,-1,) K-S,
Pér rastin e rajonit t€ Fierit, diferenca e temperaturave Ar =1, —t; = 10° —(-8.6°)=8.6"C.

ku: K éshté koeficient mesatar i pércueshmérisé termike, g€ pér rastin e dhéné u pranua 4
k.kal/(m?.0ré.°C).
Sp — sipérfaqja e pérgjithéshme e seres g€ pér rastin e dhene gshte:
5000 m* + 300 x 2.4 =5720 m*
(300 m &shté primetri i serés dhe 2.4 lartésia mesatare e saj).
Pranda;j:
H, =18.6x4x5720=425568 kKal/oré

2. Humbja pér ajrim té serés (ventilim):
H,=15xV At

ku: V- véllimi i serés, né m3, gé pér erastin e dhéné &shté V =500 x 2.4 =12 000 m’
Koeficienti 1.5 rezulton nga produkti i nxehtésisé specifike t& ajrit (0.3 kKal/m®) me numrin e
ajrimeve né oré, g€ arrin né 5.

Pranda;:



H, = 1.5x12000x18.6° = 334800 kKal/oré

K&sisoj, humba e pérgjithéshme do té jete”
H, =H,+H,=760368 kKal/or¢

Energjia qé pérfitohet nga uji termale:

Energjia qé€ pérftohet gjaté njé ore pompim 1 ujit termal né seré, me kusht g€ t€ ruhet
tmin=10°C né brendési té serés do té jeté:
E, = (t”. -t ) 0, né kKal/sek

u uj

ku: 7, - temperatura e ujit termal

t;.. - temperatura minimale q€ duhet t& ruhet né seré
Q — debiti 1 ujit gjeotermal, né 1/sek
Pér njé oré E = E, x 3600”
Pranda;:
E=30°C-10°C)x3x360 =216000 kKal/or¢

Krahasimi i energjive:
Duke krahasuar energjiné e humbur (Hperj) n€ seré me energjiné E t€ pérftuar nga
pompimi 1 ujit termal rezulton:
AE =H .. —E =760388—-216000 = 544388 kKal/oré

Si¢ duket, uji gjeotermal i dhéné€ nga pusi, népérmjet burimit vertikal té nxehtésisé
(Kémbyesit Vertikal té¢ Nxehtésis€) nuk ka sasiné e nevojshme t€ energjisé pér t€ ngrohur seré.
Né kéto kushte, pér té realizuar ngrohjen e nevojshme té serés, parashikohen disa variante:

a) Rritja e temperaturés sé ujit termal:
Duke shfrytézur barazimin:
E = Hpergj 05€ E — Hperoj = 0
dhe duke paraqitur qé pér temperaturén e rritur e ujit ty;;; mund t€ shkruhet
tyjitt = tu + At
ku: At- madhésia e rritjes s€ temperaturés
dhe rezulton:
[(30°C + At) - 10] x 3 x 3600 = 760 388 kKal/oré
pra At =50.4°C dhe temperatura e ujit duhet té jeté:
tyjin=tu + At =30°C + 50.4°C = 80.4°C

b) Rritja e debitit té ujit termal:
Nése debiti i ujit termal do t& jeté 11 1/sek me temperaturé 30°C, energjia e pérfituar né oré do té
jete:
E, = (5, —12, )- © = (30— 10) x 11 x 3600 = 792 000 kKal/oré.
Energji e mjafuteshme pér serén me sipérfage 0.5 ha.

Vlerésimi i temperaturés minimale né seré t¢ kompensuar nga temperatura vetiake e ujit:

Nése pér serén do té pérdoret vetém uji me debit 3 1/sek dhe temperaturé 30°C, rezulton gé

temperatura g€ humbet sera do t€ pércaktohet si mé poshté vijon:
H,.=H,+H,=Atx4x5720+Arx1.5x120000 =

= At - (4x5720 +1.5x12000)
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duke pozuar At = 10°C -t;
do té rezultojé:
Hper = 216000
Ose (10 — ;) (4 x 5720 + 1.5 x 12000) = 216000
Dhe q¢ kétej
T, =+ 4.72°C

Llogaritja e energjisé suplementare té nevojshme:
Pér ruajtjen e regjimit biologjik t€ nevojshém né seré, pér temperaturé t€ jashtme nén
+ 4.72°C, mbéshtetur né té dhénat hidrometeorologjike t€ dhéna né tabelén 2 té kapitullit 5 mbi
kushtet klimatike t€ rrethit té Fierit, duket se (fig. 11):
1) Temperatura —9.9°C deri —5°C (mesatarisht —7.45°C) ndodhin vetém pér 0.1 dité ose
2.4 oré.
2) Temperatura —4.9°C deri0°C (mesatarisht —2.45°C) ndodhin vetém pér 0.8 dité ose
19.2 oré.
3) Temperatura 0°C deri 5°C (mesatarisht +3°C) ndodhin vetém pér 14.8 dité ose 355.2
Oré.
dhe pér secilin rast llogarisit energjin€ e humbur:
1) [4.72 - (-7.45)] x 40880 x 2.4 oré = 1 194 023
2) [4.72 —(-2.45)] x 40880 x 19.2 oré =5 627 704

3) [4.72-3]x 40880 x 355.2 oré = 2497 5391
Gjithesej 31797 118 kkal né 15.7 dit€ né vit ose 376.8 oré
né vit

Nése do té pérdoret mazut pér ngrohje, me fugi 10 000 kKal/kg, pér t€ pérballuar kérkesat pér
energji suplementare gjaté kétyre 376.8 oréve né vit me temperatura mé t€ ulta se minimalja e
kérkuar e serés do t€ nevojiteshin:

3200 kg: 0.8 = 4000 litra
sasi kjo shumé e vogél e karburantit t€ nevojshém gjate vitit.

5. Teknologjia e propozuar per ngrohjen e ujit pér serén

Uji i serés do t€ ngrohet s me dy variante skemash:

a) Me skemé té kombinuar:
Kjo skemé pérbéhet nga dy pjésé:

e Kémbyesi vertikal i nxehtésis€ né pusin e thell€. Sipas modelimit ky pus do t& japé 3
1/sek ujé me temperaturé 30°C.

e Pér té patur ujin me temperaturén e nevojshme 40°C, né paralel me linjén e kémbyesit
vertikal t€ nxehtésis€ né pusin e thell€, do t€ vendoset njé linjé me kémbyes vertikal té
nxehtésisé né pus té cekét (100 m t& thellé) me pompé gjeotermale nxehtésie, e cila do
té japé 7 l/sek ujé me temperaturé mé té lart€, q€ do té pérzihet me ujin nga pusi i
thellg, deri sa té arrihet temperatura e ujit 40°C dhe me prurje 10 I/sek, agé sa kérkon
procesi 1 ngrohjes s€ serés.

b) Me Pompé gjeotermale nxehtésie me burim termal ujin e shtresave t& basenit prané
sipérfagésor zhavorror t€ kuaternarit.
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Nje nga rruget me efektive sot ne bote per zhvillimin e sektorit energjtik eshte shfrytezimi
me efektivitet i te gjithe burimeve energjitike dhe ne vecanti shfrytezimi i burimeve te
rinovueshme te energjise. Ne shfrytezimin e burimeve te energjise sic u theksua nje vemendje te
madhe ka marre shfrytezimi i burimeve te rinovueshme te energjise te integruara keto me
teknollogji shume te avancuara sic jane impiantet e nxehtesise.

Pompat e nxehtesise krijojne shume avantazhe sidomos per shfrytezimin e burimeve
sekondare te energjsie sic jane ujrat e ndryshme te proceseve industriale me nje temperature me
te madhe se temperatura e mjedisit dhe vecanerisht per shfrytezimin e burimeve energjitike me
potencial te ulet temeperature. Eksperienca shqiptare e deritanishme ne shfrytezimin e impianteve
te pompave te nxehtesise eshte ne keto drejtime:

e Ne vitin 1990-1993 ne Departamentin e Energjitikes, Universiteti Politeknik i Tiranes, u
be e mundur ndertimi i nje impianti te integruar te shfrytezimit te energjise diellore me
anen e pompes se nxehtesise. Uji pas ngrohej ne impiantin e panelit diellore deri ne
temeraturen 27-55 °C (ne varesi te stines) per ti rritur temeraturen deri ne potencialin e
kerkuar perdorej impianti 1 pompes se nxehtesise, ¢ cila bente te mundur rritjen e
temperatures deri ne nivelin prej 60-90 °C te kerkuar nga ana e konsumatorit.

e Me ndryshimet me medha ekonomike dhe shogerore ge ndodhen ne periudhen e
transzicionit, energjia elektrike si burim me komod, me pak i kushtueshem, meqgenese
shume burime te tjera nuk ndodheshin me tregun shqiptar dhe megenese energjia elektrike
filloj te mos paguhej nga disa konsumatore solli perdorimin e energjise elektrike per
ngrohje ne permasa shume te gjera. Ky konsum i teperuar i energjise elektrike ne familje
sidomos per ngrohje solli krizen energjetike ge ne po perjetojme sot.

Ne vitet 1998-2003 dhe ne vazhdim filloi penetrimi i1 impianteve te pompave te nxehtesise “ajer-
ajer” per ngrohje dhe freskim, impiante te cilat ne gjuhen e thjeshte quhen kondicionere. Parimi
baze i ketyre impianteve eshte se ata bejne te mundur shfrytezimin e nxehtesive dytesore me
potencial te ulet qofte edhe dhe duke harxhuar pune ne kompresorin perkates te ketij impianti
behet rritja e potencialit te temperatures mbi nivelin e kerkuar nga konsumatori.

Le te pershkruajme impiantin e pompes se nxehtesise ge mund te jete “ajer — ajer” sic
eshte rasti i impianteve shtepiak dhe atyre “uje — uje”, i cili mendohet te perdoret per
shfrytezimin e energjise gjeotermale. Nxehtesia me potencial te ulet temperature e ujit gjeotermal
kalon ne nje kembyes nxehtesie “te emertuar avullues” ne te cilin behet e mundur kalimi i
nxehtesise nga energjia gjeotermike tek trupi i punes freoni. Me tej freonit 1 rritet temperatura
nepermjet kompresorit te pompes se nxehtesise deri ne nje nivel 7-10 °C mbi nivelin e kerkuar
prej konsumatorit. Kjo ben te mundur ge nxehtesia nga freoni te kaloje tek uji (mbartesi i
nxehtesise) ge do te beje te mundur ngrohjen e te gjithe mjediseve. Pasija e pompes se nxehtesise
ne te cilen behet i mundur transmetimi i nxehtesise nga freoni tek uji quhet kondesator i pompes
se nxehtesise. Pas kondesatorit freoni kalon tek ventili droselues ne te cilin behet i mundur renia
e presioni dhe pas kalon ne avullues dhe pas kesaj cikli perseritet vazhdimisht.

Pompa gjeotermale do té furnizohet me 10 1/s ujé me temperaturé rreth 15-16 °C. Pusi do
t& shpohet me diameter 212 mm, né t€ do t€ vendoset elektropompé zhytése me debit 10 1/s dhe
ngritje t€ ujit 30 m. Sipas t€ dhénave hidrogjeologjike, thellésia e tavanit t€ shtresave zhavorrore
né rajonin e Myzeqesé &shté rreth 30 m. Niveli statik i ujit éshté né 7 m. Pompa do te vendoset né
thellésin€ 15 m, rréth 2 m mbi nivelin dinamik t€ ujit. Pusi do t& keté thellési 50 m. Gjithé shtresa
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e hapur e zhvorreve do t€ jeté paisur me filtrin. Kolona e rrethimit do té jeté metalike 6”. Uji i
nxjerré nga elektropompa, népérmjet linjés s€ dérgimit do t&€ pompohet né impiantin e pompés
gjeotermale t&€ nxehtésise.

Pas daljes s€ ujit nga pompa e nxehtésis€ do t€ injektohet sérish né shtresé, népérmjet njé
pusi me diametér 125 mm, thellési 40 m, me koloné plastmasi rrethimi.

Ne vijim jepen llogaritjet per permasimin e pompes se nxehtesise sipas skemes se
meposhtme.

Parametrat kryesore te seciles pike te ciklit te pompes se nxehtesise jane:
Pika 1 ne hyrje te kompresorit: 11=190.49 kJ/kg

Pika 2 ne dalje te kompresorit: 12=208.80 kJ/kg

Pika 3 ne dalje te kondesatorit: 13=84.94 kJ/kg

Pika 1 ne dalje te ventilit droselues: 14=84.94 kJ/kg

Nxehtesia ge merret ne avulluesin e pompes se nxehtesise:

Q, = (i, —iy) My = 293.3kW

mp (il —iy) = (AL, ) Cy - My = My = 2.77kg freon! sekond

Puna ge do te harxhohet ne kompresor:

y—i)-mg., .
(2 ll) freonit :835kW

L=-2
770 ’ nmek ’ nelek

Konkluzioni i kesaj analize eshte ge pompa e nxehtesise do te zgjidhet me nje fuqi
elektromotorri 83.5 kW.

5.2. Teknologjia e Burimit drejtvizor vertikal té nxehtésisé né pus.

Burimi drejtvizor vertikal i nxehtésisé né€ pus do té ndértohet me njé kémbyes nxehtésie
koaksial deri né thellésiné 3000 m. Né pus do t€ futet njé koloné e termoizoluar. Tubingu do t&
keté diametér 277/8. Uji do t€ injektohet nga kezingu, népér hapésirén unazore midis kolonés sé&
rrethimit t€ pusit dhe kolonés sé termoizoluar t€ kémbyesit t€ nxehtésis€. Uji 1 nxehté do té dalé
népérmet tubingut t€ kolonés.

Qarkullimi 1 ujit né burimin drejtvizor vertikaldo té€ nxehtésisé do t&€ béhet me anén e njé
pompe centrifugalé zhytése e tipit SP 8A-10, me debit 3 I/sek dhe prevalencé uji deri 30 m.
Pompa do t€ vendoset né thellésin€ 25 m. Fuqgia e pompés €shté 1.5 kW.

6. Vlerésimi paraprak i efektivitetit ekonomik té shfrytézimit té nxehtésisé sé shtresave té
thella dhe te cekta té tokés pér ngrohjen e serave.
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6.1.Vlerésimi paraprak i investimeve té nevojshme pér ndértimin e njé sere demonstrative

ME poshté paraqit analiza e zé€rave t€ punés dhe kosto pér njési té serés industriale ne xham, me
permasa 3.20 x 3.00 = 9.60 m”.

a) Punime ndértimi:

Per nje plinte, me pérmasa 35 x 35 x 20 cm, me beton arme e markés 200, dhe me véllim
0.024 m’ , si edhe nje kolone beton arme ge vendoset tek ajo. Kolona beton arme ka pérmasa
12 x 12 x 100 cm, me véllim 0.014 m°>. Plinta dhe kolona kané 2 kg hekur betoni 2 kg , me
diametér 6-8 mm. Vellimi dhe kosto eshte si me poshté vijon:

1. Gérmim dheu 1 m’ x 552 leke = 552 leké

2. Beton arme “M2007, 0.04 m> x 13 100 leke = 524 leké

3. Hekur betoni 2 kg x 65.2 leke = 130.4 leké
Gjithesej 1 206.4 leke

b) Furnizimi dhe vendosja e konstruksionit metalik te seres:
10 kg/m* x 9.6 m* = 96 kg ~ 100 kg

100 kg x 280 I/kg = 28 000 leké

c) Furnizimi e vendosje xhami pa ngjyré, me trashési 4 mm

Sipérfaqja e mbulesés dhe sipérfaqja anésore pér serén 0.05 ha éshté 633.2 m”. Siperfagja e nje
njesie te seres:

633.2
500.0

x9.60=12.13 m>

Ku: 500 m?, siperfaqja e projektuar ne plan horizontal e seres.
Furnizimi dhe vendosja e xhamave 12.13m* x 900 leke/m? = 10 942 leké

d) Sistemi i ngrohjes (radiatorét)
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1. Furnizimi dhe vendosja e 4 tubove celik me diameter 50 mm, trashesi 2.2 mm, me peshe 2.97

kg/m dhe aksesoret:
4 tubo x 3.00 m x 2.97 kg/m = 35.64 kg
35.64 kg x 210 leke/kg = 7 484 leke

2. Rakorderi + termoizolime t€ vecanta, aférsisht 120 leke
Gjithesej 7 604 leké

e) Sistemi i ajrimit
Sipas t€ dhénave ekzistuese kosto rreth 1 000 leké per njesi sere
f) Sistemi i ujitjes
1. Furnizim dhe vendosje tuba P.V.C. + rakorderi
aférsisht 3.00 m x 0.2 kg/ml x 10 leke = 60 leké
2. 3 x sprucatoré me kosto 1 000 leke
Gjithése;j 1 060 leké
i) Paisje elektrike dhe té ndryshme rreth 1 000 leké per njesi

Totali (a) + (b) + (¢) + (d) + (e)+ (f) = 58 296 leké

Plus shpenzime plotésuese dhe TVSH, gjithese 30% =17 489 leké

Totali =75 785 leké per njesi sere

75 785 I/njesi : 9.9 m” njesia = 7 655 1/m”

Per kosto e ndertimit te seres demostrative me siperfage 0.05 ha do te jete

7 655 x 500 m* = 3 827 500 leke ose rreth 32 000 USD

6.2.Shpenzimet pér paisjen e pusit dhe té linjés sé pompés gjeotermale té nxehtésise:

A) E pusit té thellé
e Pompa e qarkullimit t& ujit 180 000 leke.
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Kolona e kémbyesit vertikal t& nxehtésis€. Deri tani, megjithé pérpjekjet e béra nuk kemi
mundur t€ sigurojmé oferté pér blerjen e kolonave speciale t€ termoizoluara, me ¢mimet
pérkatése. Ky mbetet problem gé kérkon zgjidhje né t€ ardhmen.

B) E pusit té cekét dhe pompes gjeotermale te nxehtesise

Nr. Objekti Sasia Cmimi pér njési, Shuma,
né leké NE leké
1 Shpimi i pusit t&€ marrjes s€ ujit, 50 ml 5600 I/m 280 000
me diametér 212 mm
2 Kolona e rrethimit dhe filtri, tub 50 ml 2 500 I/m 125 000
plastmasi, me diametér t&
jashtém 6”
3 Montimi i kolonés sé€ rrethimit 50 ml 560 1 28 000
4 Shpimi i pusit t€ injektimit, me 30m 4900 I/m 147 000
diametér 125 mm
5 Kolona e rrethimit e pusit t& 30 ml 1 180 I/m 33 600
injektimit, plastmas 4”1/2
6 Montimi i kolonés sé rrethimit 30 ml 118 L 3360
7 Elektropompa zhytése s& bashku 1 komplet 31000 L 31 000
me impiantin elektrik
8 Linja e dérgimit t& ujit nga pusi 20 ml 780 I/m 15 600
né€ mjedisin e pompés
gjeotermale t& nxehtésisé, tub
plastmasi
9 Linja e dérgimit t€ ujit nga pusi 10 ml 780 I/m 7 800
né mjedisin e pompés
gjeotermale t& nxehtésisé, tub
plastmasi
10 Montimi i linjave t&€ dérgimit t& 30 ml 78 L 2 340
ujit pus-pompé€ nxehtésie
11 Pompa gjeotermale e nxehtesise 1 komplet 1 500 000 1 500 000
12 Shpenzime t€ paparashikuara, 33 685
5% té totalit te pusit
GJITHESE] 2207 385

Ke&sisoj, kosto e pérgjithéshme pér ndértimin komplet t€ serés me sipérfage 0.05 ha éshté:
3 827 500 leke
2207 385 leke

e Ndeértimi 1 serés

e Ndértimi 1 sistemit ngrohés

Gjithésej

6 034 885 leke

50 300 USD
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6.3 Shpenzimet operative né seré

Shpenzimet e kryera né ser€, sipas analizave financiare t€ detajuara (Rafferty K., Boyd T., 1997)
pérbéhen nga:

e Kosto e serés (pérfshiré serén dhe paisjee e punés) 122 - 153 USD/m*
* Kosto e ndértimit 78 - 87 USD/m’
e Vlera e tokés

Shpenzimet operative né seré€, né raport me totalin e shpenzimeve, kané kété strukturé vjetore:

e Puna 40 — 50% 27.8 USD/m’
e Bimét, furnizimi dhe materiale 16 - 25% 134
e Ngrohje, energji elektrike, ndricim, ujé¢ 6 — 16% 7.2
e Pagesa siguracioni dhe kreditimi 17-19% 11.8
e Té ndryshme 8—-10% 5.2
Total 65.4 USD/m’

Pér kushtet e ndértimit t€ serés né Shqipéri, sic u tregua né paragrafin 6.2, kosto e
ndértimit komplet té serés Eshté 6 034 885 leke ose 50 300 USD

Pér njé periudhé 15 vjecare vetéshlyerje t€ kétyre shpenzimeve, kosto pér ¢do vit do té
jeté 402 325 leké/vit 3 353 USD/vit.

Né mungese aktuale t€ njé kostoje analitike t€ holl€sishme, po mbéshtetemi pwr
vlerésimin analitik té fisibilitetit jemi mbéshtetur né€ t€ dhénat e disa fermave shqiptare qé kané
sera.Sipas tyre, e shpenzimeve totale t€ serés me sipérfage 1 ha arrin 900 000 leké/vit, dhe pér
serén g€ projektohet me sipérfage 0.05 ha, kéto shpenzime arrijné 45000 leké/vit.

6.3. Studim fisibiliteti i serés me ngrohje me ujé termal.

Pér té realizuar kété vlerésim kemi patur parasysh kéta faktoré:
1. Shpenzimet né seré:
e Ndértimi 402 325 leké/vit
¢ Shpenzime operative totale 45 000 leké/vit
e Shpenzime pér energji elektrike t&€ domosdoshme:
¢ Puna e sistemit t&¢ pompés gjeotermale t€ nxehtésise:
83.5 kWh x 376.8 oré x 9 leké = 282 564 leké
¢ Pompa e qarkullimit t€ ujit:
4.2 kWh x 376.8 x 9 leké = 14 243 leké
Pra shpenzimet totale vjetore pér serén e projektuar jané 744 132 leké ose 6 200 USD
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Prodhimet nga sera: ¢cfaré prodhohet, sa prodhohet, sa kushton shitja e prodhimit,
1) Lloji i prodhimit:

Domate: Rendimentet e arritura né sera moderne né vendin toné jané& deri 2000 kv/ha.vit. Ne
Greqi arrijné deri 2 500 kv/ha.vit, ndérsa né Hollandé deri 5 000 kv/ha.vit.

Cmimi masatar i shtijes s¢ domateve né gjasht€émujorin e dyté t& vitit 2002 kané géné 86.5
leke/kg. Né gjashtémujorin e paré€ t€ vitit 2003 ¢mimi mesatar ka qéné 135.9 leké/kg.

Pra pér rendiment 2000 kv/ha.vit, pér ¢cmim mesatar 111.1 leké/kg nga prodhimi i serés 1
ha do té sjellé 22 220 000 leké/vit ose 185 166 USD/vit. Pér serén g€ projektohet, me sipérfage
0.05 ha, t& ardhurat do t€ jené 1 111 000 leké/vit ose 9 258 USD/vit.

Pérfundimisht, pér serén e projektuar, pér periudhé 15 vjecare t€ amortizimit t& serés,
rezulton:

e Té ardhura 9 258 USD/vit
e Shpenzime 6 200 USD/vit

Késisoj, ndértimi i serave me ngrohje me energji gjeotermale &shté njé investim me
efektivitet ekonomik. Eshté e natyrshme, qé t€ ardhurat e serés do t€ jené mé t€ médha nése né té
do té kultivohen lule ose fidana, pérshembull fidana ullinjsh.

Nése sistemi i ngrohjes duke shfrytézuar energjiné gjeotermale do t€ zbatohet né serat
ekzistuese, atéhere do té kérkohesh investim vetém pér sistemin ngrohés dhe shpimin e puseve.
NEé kéto kushte, shpenzimet e serés do té jené 488 966 leké/vit , ose 4 100 USD/vit, pér periudhé
15 vjecare vetéshlyerje t€ investimit. Edhe pér periudhé 10 vjecare vetéshlyerje, shpenzimet do té
jené 562 545 leké/vit ose 4 700 USD/vit, pra investimi &shté fitim prurés.
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Fig. 10. Termogramat e qarkullimit t€ ujit t€ injektuar dhe t€ pérftuar n€ kérmbyesin vertikal t&
nxehtésisé, sipas modelimit mathematikor né njé pus né€ Ultésirén Pranadriatike, pér dy
tipe izolacioni: tub plastik i perforcuar me izolacion xhami dhe pér tub me izolacion me
vakum t€ thell€. Tubingu 2” 7/8, debiti 2 m’/h, temperatura e ujit gé injektohet 10°C,
gradienti gjeotermal 0.018 K/m.

Fig. 11. Varésia e temperaturés mesatare dhe numri i dit€ve me temperatura t€ ndryshme, si edhe
brezi i kushteve termale t€ punés né seré.
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