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ABSTRACT 

The aim of this study is to find out a solution for gradually remaining energy problem with 
renewable and clean energy resources and to examine using technologies of those resources in 
design context. 
 
The study contains three chapters. In the 1th chapter, environment and it’s problems were 
examined with reasons to emphasize the importance of renewable energy resources’ usage. 
Sustainability and sustainable development concepts which were appeared in our century to 
find solutions for the environmental problems, were described. The ecology and the 
ecological architecture, the result of its reflection to the architecture, were explained. 
 
In the 2nd chapter, the energy requirement problems were underlined between the existing 
environmental problems. From the past to the present, the evolution of energy usage was 
explained and emphasized the intention of the unavoidable solutions of the energy usage. The 
energy concept definition and renewable and nonrenewable energy resources were explained. 
The general definitions usage technologies’ development, durations in history and the existing 
potential in the world and in our country of the renewable energy resources were clarified. 
The energy production systems and the integration of them to the buildings were examined. In 
the tables, contain the existing building applications, the design relation between the system 
and the buildings were analysed. The results were attached to the study and the system 
definitons were strengthened with the examples of applications. 
According to the results of this study, the cost analyses and the advantage – disadvantage 
tables which were important for the analysing the systems and prepared comparatively, were 
presented to the readers. Working together with the architectures and the different diciplines, 
related to the subject, were anticipated to avoid from the extra costs and decrease the energy 
usage. 
 
Key Words: Collector, wind turbine, fuel cell, geothermal pomps, hydroelectric, wave 
technologies, biomass  
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1.�*ø5øù 

1�IXV�DUWÕúÕQÕQ�YH�úHKLUOHúPHQLQ�EHUDEHULQGH�JHWLUGL÷L�VRUXQODUÕ�o|]PHN�DPDFÕ�LOH�WHNQRORMLN�
YH�HQG�VWUL\HO�JHOLúLPOHUH�VDKQH�RODQ�G�Q\DPÕ]��JH]HJHQLPL]L�YH�LQVDQ�VD÷OÕ÷ÕQÕ�WHKGLW�HGHQ�
oHúLWOL� oHYUH� VRUXQODUÕ� LOH� NDUúÕ� NDUúÕ\DGÕU�� g]HOOLNOH� W�NHWLOHQ� HQHUML� PLNWDUÕQÕQ� ROGXNoD�
WHKOLNHOL� ER\XWODUD� XODúPDVÕ� LQVDQOÕ÷ÕQ� NDUúÕ� NDUúÕ\D� ROGX÷X� HQ� |QHPOL� VRUXQODUGDQ� ELULGLU��
0HYFXW� \HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ� HQ� L\L� RODVÕOÕNOD� EXOXQGX÷XPX]� DVÕU� LoHULVLQGH�
W�NHQHFH÷L�YDUVD\ÕOPDNWDGÕU�� 
Tüm bu enerji tükHWLPL�LoHULVLQGH�LQúDDW�VHNW|U��ROGXNoD�E�\�N�ELU�SD\D�VDKLSWLU��.RQXWODUGD��
ÕVÕWPD�� VR÷XWPD�� KDYDODQGÕUPD�� XODúÕP�� Y�V�� JLEL� KL]PHWOHU� LoLQ� NXOODQÕODQ� HQHUML� PLNWDUÕ��
PRWRUOX� WDúÕWODU� LoLQ� NXOODQÕODQ� HQHUML� PLNWDUÕQGDQ� ROGXNoD� ID]ODGÕU�� %X� QHGHQOH�PLPDUODra 

G�úHQ� VRUXPOXOXN� DUWPDNWDGÕU�� %XQXQ� VRQXFXQGD� ELQD� WDVDUÕPODUÕQGD� \HQLOHQHELOLU� HQHUML�
�UHWLP�VLVWHPOHULQLQ�NXOODQÕOPDVÕ�HVDVWÕU� 
�����\ÕOÕQGD�KD]ÕUODQDQ� øNOLP�'H÷LúLNOL÷L�YH�6�UG�U�OHELOLU�.DONÕQPD�8OXVDO�GH÷HUOHQGLUPH�
Raporu’na göre Türkiye’de konutlaUÕQ� HQHUML� W�NHWLPLQGH� E�\�N� ELU� SD\D� VDKLS� ROGX÷X�
EHOLUWLOGL÷L�JLEL�W�P�HQHUML�ND\QDNODUÕQÕQ��ONHPL]GH��\HWHULQFH�PHYFXW�ROGX÷X�YXUJXODQPÕúWÕU��
��'HGHR÷OX��������<HQLOHQHELOLU�HQHUML�ND\QDNODUÕ�\|Q�QGHQ�ROGXNoD�]HQJLQ�RODQ��ONHPL]�LoLQ�
yenilenebilir enerjLOHULQ�NXOODQÕPÕ�LoLQGH�EXOXQGX÷XPX]�HQHUML�GDUER÷D]Õ�NDUúÕVÕQGD�HQ�DNÕOFÕ�
uygulama olarak görülmektedir. 

0LPDUOÕNWD�\HQLOHQHELOLU�HQHUML�ND\QDNODUÕQÕQ�NXOODQÕPÕ�LOH�oHYUH�GRVWX�o|]�POHU�X\JXODPDN��
LoLQGH� EXOXQGX÷X� oHYUH� LOH� GRVW�� HQHUMLVLQL� NHQGL� �UHWHELOHQ�� �UHWWL÷L� HQHUML\L� WXWXPOX�
NXOODQGÕ÷Õ�JLEL� LQVDQ�VD÷OÕ÷ÕQD�YH�oHYUH\H�KHUKDQJL�ELU�ROXPVX]�HWNLGH�EXOXQPD\DQ�\DSÕODUÕ�
J�QGHOLN� KD\DWÕPÕ]D� VRNPDN�� ELU� \DúDP� WDU]Õ� KDOLQH� JHWLUPHN�� oD÷ÕPÕ]ÕQ� HQ� |QHPOL�
VRUXQODUÕQGDQ� ELUL� RODQ� HQHUML� LKWL\DFÕQD� \|QHOLN� WHN� X\JXODPD� RODFDNWÕU�� 6�UG�U�OHELOLU�
NDONÕQPD\Õ�VD÷ODPDN��VDGHFH�EL]LP�LoLQ�GH÷LO��JHOHFHN�QHVLOOHU�LoLQ�GH�\DúDQDELOLU�ELU�G�Q\D�
EÕUDNPDN��GHYDPOÕOÕ÷ÕPÕ]�LoLQ�LON�KHGHILPL]�ROPDOÕGÕU� 

����dDOÕúPDQÕQ�$PDFÕ 
øoLQGH� EXOXQGX÷XPX]� DVUÕQ� YDURODQ� oHYUH� VRUXQODUÕQÕ� en aza indirmek ve ön görülen enerji 

NUL]LQH� NDOÕFÕ� ELU� o|]�P� JHWLUHELOPHN� DPDFÕ� LOH� HNRORMLN� WDVDUÕP� NULWHUOHUL� LOH� GHVWHNOHQHQ�
\HQLOHQHELOLU�HQHUML�ND\QDNODUÕQÕQ�NXOODQÕOGÕ÷Õ�ELQD�WDVDUÕPODUÕQD�\|QHOPHN�JHUHNPHNWHGLU� 
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%X�ED÷ODPGD�\DSÕODQ�oDOÕúPDQÕQ�DPDFÕ�� 
• 1�IXV�DUWÕúÕ� LOH�EHUDEHULQGH�JHOHQ�NRQXW�YH�W�NHQHQ�ND\QDN�VRUXQODUÕQÕQ�EHOLUWLOPHVL��

PHYFXW�ROXPVX]�oHYUH�VRUXQODUÕQÕQ��WDQÕPODQPDVÕ 
• (NRORML� ELOLPLQLQ�PLPDUOÕN� GLVLSOLQLQH� RODQ� \DQVÕPDVÕ� VRQXFX� RUWD\D� oÕNDQ� HNRORMLN�

PLPDUOÕN� NDYUDPÕQÕQ� WDQÕPODQPDVÕ�� LQFHOHQPHVL� YH� oHYUH� VRUXQODUÕQÕQ� J�QGHPH�
JHOPHVL� VRQXFX�� JHOHFHN� QHVLOOHUH� GDKD� L\L� ELU� G�Q\D� EÕUDNPD� VRUXPOXOX÷XQXQ�
ROXúPDVÕ� LOH� RUWD\D� oÕNDQ� V�UG�U�OHELOLUOLN� YH� V�UG�U�OHELOLU� NDONÕQPD� NDYUDPODUÕQÕQ�
PLPDUOÕN�LOH�LOLúNLVLQLQ�DoÕNODQPDVÕ 

• Mevcut çevre ve HQHUML� VRUXQODUÕQD� NDUúÕ� \HQLOHQHELOLU� YH� WHPL]�HQHUML� ND\QDNODUÕQÕQ�
o|]�P�RODUDN�VXQXOPDVÕQÕQ�NRúXOODUÕQÕQ�LUGHOHQPHVL 

• <HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� WDQÕPODQPDVÕ� YH� PLPDUOÕNWD� NXOODQÕPODUÕQÕQ�
incelenmesi  

• <HQLOHQHELOLU� HQHUML� NXOODQÕP� VLVWHPOHULQLQ� ELQD� WDVDUÕPODUÕQGD� ELQD� LOH� RODQ�
HQWHJUDV\RQXQXQ� LQFHOHQPHVL� YH� VLVWHPOHULQ� PLPDUOÕN� GLVLSOLQL� LoLQGHNL� \HULQLQ�
WDQÕPODQPDVÕ 

• .DUúÕODúWÕUPDOÕ�RODUDN�VLVWHPOHULQ�� �DYDQWDM�YH�GH]DYDQWDMODUÕQÕQ�EHOLUWLOPHVL� �YH�ELQD�
WDVDUÕPODUÕQGD� NXOODQÕPODUÕQÕ� LoHUHQ� WDEORODU� LOH� PLPDUODU� LoLQ� DoÕNOD\ÕFÕ� YH� SUDWLN�
ELOJLOHUH�VDKLS�ELU�oDOÕúPD�ROXúWXUXOPDVÕ 

• 8\JXODPD�|UQHNOHUL�LOH��VLVWHP�DQODWÕPODUÕQÕQ�GHVWHNOHQPHVLGLU� 

����dDOÕúPDQÕQ�.DSVDPÕ 
0LPDUOÕN� WRSOXPODUÕ� \|QOHQGLUHQ� ELU� PLV\RQD� VDKLSWLU�� %X� QHGHQOH�� J�Q�P�]� oHYUH�
sorunODUÕQD� NDUúÕ� PLPDUODUÕQ� J|UHYOHUL� J�QGHQ� J�QH� DUWPDNWDGÕU�� (NRORMLN� PLPDUOÕN� YH�
PLPDUOÕNWD� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕPÕQÕQ� WDQÕQPDVÕ� YH� \D\JÕQODúWÕUÕOPDVÕ�
WRSOXPX� GR÷DO� oHYUH� LOH� \HQLGHQ� E�W�QOHúWLUHFHN�� oHYUH� � YH� ND\QDN� W�NHWLPL� VRUXQODUÕQa da 

NDOÕFÕ�ELU�o|]�P�JHWLUHFHNWLU�� 
%X� oDOÕúPD� NDSVDPÕQGD�� � \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕP� VLVWHPOHUL� YH�
X\JXODPDODUÕ�úX�EDúOÕNODU�DOWÕQGD�LQFHOHQHFHNWLU� 
• <HQLOHQHPH\HQ� HQHUMLOHULQ� NXOODQÕPÕ� VRQXFX�RUWD\D� oÕNDQ�oHYUH� VRUXQODUÕ� YH�ND\QDN�

VÕNÕQWÕVÕQÕQ�DoÕNODQPDVÕ 
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• 6RQ� \ÕOODUGD� J�QGHPGH� RODQ� HNRORML� ELOLPL� YH� PLPDUOÕNWD� HNRORML� NDYUDPODUÕQÕQ��
JHOLúLPL�LOH�EHUDEHU�DoÕNODQPDVÕ��PLPDUODUÕQ�NRQX�LOH�RODQ�LOJLOHULQLQ�WDQÕPODQPDVÕ�� 

• Sosyal ve ekonomik girdilere sahip sürdürülebilirlik ve sürdürülebilir NDONÕQPD�
NDYUDPODUÕQD�oHYUH�JLUGLVLQLQ�GH�NDWÕOÕPÕ�LOH�RUWD\D�oÕNDQ�\HQL�WDQÕPODUÕQ�LQFHOHQPHVL 

• (QHUML�NDYUDPÕQÕQ�WDQÕPÕQÕQ�\DSÕOPDVÕ��HQHUML�NXOODQÕPÕQÕQ�JHOLúLPLQLQ�DoÕNODQPDVÕ 
• <HQLOHQHELOLU�YH�\HQLOHQHPH\HQ�HQHUML�ND\QDNODUÕQÕQ�WDQÕPODQPDVÕ 
• YenilenebiliU�HQHUML�ND\QDNODUÕQÕQ�7�UNL\H�YH�G�Q\D��]HULQGHNL�PHYFXW�SRWDQVL\HOOHUL�

LOH�NXOODQÕP�RUDQODUÕQÕQ�DoÕNODQPDVÕ 
• <HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� NXOODQÕP� VLVWHPOHULQLQ� DQODWÕOPDVÕ�� PLPDUOÕNWD� LOJLOL�

X\JXODPDODUÕQ� LQFHOHQPHVL�� VLVWHPOHULQ� ELQD� LOH� RODQ� X\XPODUÕQÕQ� YH� WDVDUÕP�
DúDPDVÕQGD� JHUHNHQ�NÕVÕWODPDODUÕQ�YH�NRúXOODUÕQ�� WDVDUÕP�NULWHUOHULQH�RODQ�HWNLOHULQLQ�
analiz edilmesi 

• 6LVWHP� VHoLP� NULWHUOHULQGH� |QHPOL� ELU� SD\D� VDKLS�� NDUúÕODúWÕUPDOÕ� RODUDN� KD]ÕUODQDQ��
DYDQWDM�YH�GH]DYDQWDM�WDEORODUÕ�LOH�PDOL\HW�DQDOL]L�WDEORODUÕQÕQ�LUGHOHQPHVL 

• 8\JXODPD�|UQHNOHUL�LOH�VLVWHP�DoÕNODPDODUÕQÕQ�SHNLúWLULOPHVL� 
dDOÕúPDGD� NRQX� LOH� LOJLOL� ND\QDN� YH� OLWHUDW�U� DUDúWÕUPDVÕ� \DSÕOPÕú� YH� LQWHUQHWWHQ� GH� oHúLWOL�
G|N�PDQODUD�XODúÕODUDN�\HQLOHQHELOLU�HQHUML��UHWLP�VLVWHPOHULQLQ�WHNQLN�WDQÕPODUÕ�\DSÕOPÕúWÕU��
$\UÕFD� \HQLOHQHELOLU� HQHUML� �UHWLP� VLVWHPOHULQGHQ�� PLPDUOÕNWD� NXOODQÕODQODU� LoLQ� ELU� WDEOR�
IRUPDWÕ� ROXúWXUXOPXú�� NRQX� LOH� LOJLOL� KL]PHW� YHUHQ� úLUNHWOHUGHNL� \HWNLOL� NLúLOHUOH� EX� WDEORODU�
DUDFÕOÕ÷Õ�LOH�J|U�úPHOHU�\DSÕOPÕú�YH�GH÷HUOHQGLUPHOHU�WDEORODU�KDOLQGH�oDOÕúPD\D�DNWDUÕOPÕúWÕU� 
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TANIMLANMASI 

����\�]\ÕO�VDQD\LGH�E�\�N�JHOLúPHOHULQ�\DúDQGÕ÷Õ�ELU�\�]\ÕO�ROPXúWXU��6DQD\L�GHYULPL�LOH�DVÕO�
KHGHIOHQHQ�� VÕQÕUVÕ]� LKWL\DoODUÕQ� XFX]� maliyetle fazla üretim olgusu içinde giderilmesidir. 

$QFDN�Q�IXV�DUWÕúÕ�YH�EHUDEHULQGH�JHWLUGL÷L�úHKLUOHúPH��WHNQRORMLN�JHOLúPHOHU�LOH�ELUOLNWH�oHúLWOL�
oHYUH�VRUXQODUÕQD�QHGHQ�ROPXúWXU��%X�VRUXQODU�D\QÕ�]DPDQGD�LQVDQ�VD÷OÕ÷ÕQÕ�GD�GLUHN�RODUDN�
etkilemektediU��%X� E|O�PGH�NRQX\D�JHQHO� ELU� JLULú� \DSÕOPDNWD� YH� oHYUH�� oHYUH�NLUOLOL÷L ve 

EHUDEHULQGH� JHWLUGL÷L� V�UG�U�OHELOLUOLN�� V�UG�U�OHELOLU� NDONÕQPD�� HNRORML� YH� HNRORMLN�
PLPDUOÕN�NDYUDPODUÕ�DoÕNODQPDNWDGÕU� 

����dHYUH�.DYUDPÕQÕQ�7DQÕPÕ�YH�dHYUH�6RUXQODUÕQÕQ�øQFHOHnmesi 

³øQVDQ� YH\D� EDúND� ELU� FDQOÕQÕQ� \DúDPÕ� ER\XQFD� LOLúNLOHULQL� V�UG�UG�÷��� IL]LNVHO� XQVXUODUÕQÕ�
KDYD�� VX� YH� WRSUD÷ÕQ�� EL\RORMLN� XQVXUODUÕQÕ� LVH� LQVDQ�� KD\YDQ�� ELWNL� YH�PLNURRUJDQL]PDODUÕQ�
ROXúWXUGX÷X�GÕú�RUWDPD�çevre�DGÕ�YHULOPHNWHGLU�´��%URKL�YH�.DUDPDQ, 1998; Ayaz, 2002) 

7�P�FDQOÕODU�GR÷DODUÕ�JHUH÷L�oHYUH�LOH�HWNLOHúLP�KDOLQGH�EXOXQPDN�]RUXQGDGÕUODU��'R÷D�NHQGL�
LoLQGH�ELU�GHQJH\H�VDKLSNHQ�LQVDQR÷OX�LOH�RODQ�LOLúNLVL�GH�GHQJH�LoLQGH�ROPDOÕGÕU��'R÷D�VDKLS�
ROGX÷X�EX�GHQJH� LOH�NHQGL�NHQGLQL�\HQLOHPH�\HWHQH÷LQH�VDKLSWLU��$QFDN�|]HOOLNOH�JHoWL÷LPL]�
\�]\ÕOÕQ� LNLQFL� \DUÕVÕQGDQ� LWLEDUHQ� LQVDQ�� úHKLUOHúPH� YH� VDQD\LOHúPHQLQ� JHWLUGL÷L� DWÕN�
PLNWDUÕQGDNL� YH� W�U�QGHNL� DUWÕú� QHGHQL� LOH� oHYUH\H� ROGXNoD� ]DUDU� YHUPLú� YH� LQVDQ� - çevre 

DUDVÕQGDNL�GHQJHQLQ�ER]XOPDVÕQD�QHGHQ�ROPXúWXU��'HQJHQLQ�ER]XOPDVÕ�GD�EHUDEHULQGH�çevre 

NLUOLOL÷L� RODUDN� DGODQGÕUGÕ÷ÕPÕ]� oHúLWOL� oHYUH� VRUXQODUÕQÕ� GR÷XUPXúWXU�� dHYUH� NLUOLOL÷L� LQVDQ�
VD÷OÕ÷ÕQÕ�ROXPVX]�RODUDN�HWNLOH\HQ�HQ�|QHPOL�IDNW|UG�U�������������� 
dHYUH�NLUOLOL÷L��KHU�W�UO��PDGGH�\D�GD�HQHUMLQLQ�ROPDVÕ�JHUHNHQ�PLNWDUGDQ�oRN�GDKD�ID]ODVÕQÕQ�
oHYUH\H�YHULOPHVL�VRQXFX�ROXúPDNWDGÕU��.LUOHQHQ�RUWDPD�J|UH�oHYUH�NLUOLOL÷L��KDYD�NLUOLOL÷L��VX�
NLUOLOL÷L� YH� WRSUDN� NLUOLOL÷L� RODUDN� VÕQÕIODQGÕUÕODELOLU�� $\UÕFD� NLUOHWLFL� oHúLGLQH� J|UH� GH�
kimyasal, fiziksel� YH� ÕVÕO� NLUOHQPH� RODUDN� GH÷LúLN� VÕQÕIODQGÕUPDODU� GD� \DSÕODELOLU�� �$QD�
Britannica,  Cilt:9)  

6DQD\LOHúPH�VRQXFX�DWPRVIHUH�DWÕODQ�DWÕN�PLNWDUÕ�EHOOL�ELU�RUDQÕQ��]HULQH�oÕNPÕú�YH�KDYDQÕQ�
GR÷DO� \DSÕVÕQÕ� GH÷LúWLUPLúWLU�� %|\OHOLNOH� KDYD� NLUOLOL÷L� ROXúPXúWXU�� +DYD� NLUOLOL÷LQLQ� LQVDQD��
LQVDQÕQ� GR÷DO� YH� \DSD\� oHYUHVLQH� ROXPVX]� |]HOOLNOHUL� PHYFXWWXU�� +DYD� NLUOLOL÷LQLQ� EDúOÕFD�
QHGHQOHULQL��PRWRUOX�WDúÕWODUÕQ��HOHNWULN�HQHUML�VDQWUDOOHULQLQ��VDQD\L�WHVLVOHULQLQ�YH�NRQXWODUÕQ�
\DNÕW�VLVWHPOHULQLQ�QHGHQ�ROGX÷X�DWÕNODU�LOH�o|S��N|P�U�DUWÕNODUÕQÕQ�YH�WDUOD�DoPDN�LoLQ�GR÷DO�
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oHYUHQLQ� \DNÕOPDVÕ� ROXúWXUPDNWDGÕU�� $\UÕFD� RUPDQ� \DQJÕQODUÕ� VRQXFX� DoÕ÷D� oÕNDQ� ]HKLUOL�
gazlar da ufak bir yüzdeyi meydana getirmektedir. (Ana Britannica, Cilt:9) 

+DYD� NLUOLOL÷L� �ONHPL]GH� HQ� ID]OD�� � NDOLWHVL]� \DNÕWODUÕQ� KHUKDQJL� ELU� L\LOHúWLUPH� \DSÕOPDGDQ�
NRQXWODUGD� \DNÕOPDVÕ� LOH� J|U�OPHNWHGLU�� g]HOOLNOH� OLQ\LW� UH]HUYOHUL� �ONHPL]GH� ]HQJLQ� IDNDW�
G�ú�N� YDVÕIOÕGÕU�� /LQ\LWLQ� NRQXWODUGD� YH� VDQD\LGH�� KHUKDQJL� ELU� L\LOHúWLUPH� LúOHPLQGHQ�
geçirilmeden ve uygun yakma� NRúXOODUÕQD� D\NÕUÕ� RODUDN� NXOODQÕOPDVÕ� �ONHPL]GHNL� KDYD�
NLUOLOL÷LQLQ�HQ�|QHPOL�VHEHSOHULQGHQ�ELULQL�ROXúWXUPDNWDGÕU�� 
+DYD�NLUOLOL÷LQLQ�ELU�GL÷HU�VHEHEL�LVH�VDQD\L�WHVLVOHULQGH�VHoLOHQ�WHNQRORMLQLQ�\DQOÕú��HNVLN�YH�
HVNL�ROPDVÕ�YH�\DQOÕú�\HU�VHoLPLQGHQ�ND\QDNODQPDNWDGÕU��7�P�EXQODU�VRQXFX�DoÕ÷D�oÕNDQ�NDWÕ�
DWÕN��JD]�YH�WR]ODU�\HWHUOL�WHNQLN�WHGELUOHU�DOÕQPDGDQ�DWPRVIHUH�NDUÕúPDNWDGÕUODU� 
<�]\ÕOÕPÕ]GDNL� KÕ]OÕ� Q�IXV� DUWÕúÕ� VHEHEL\OH� oDUSÕN� NHQWOHúPH� VRQXFX� ÕVÕQPDGD� NXOODQÕODQ�
\DNÕWÕQ�QLWHOL÷L��\DSÕ�PLNWDUÕ�YH�|Oo�OHULQGHNL�GH÷LúLPOHU�YH�WUDILN�\R÷XQOX÷X�KDYD�NLUOLOL÷LQL�
DUWWÕUDQ�VHEHSOHUGHQGLU�� 
+DYD� NLUOLOL÷L� LQVDQ� VD÷OÕ÷Õ� �]HULQGH� GH� GLUHN� RODUDN� ROXPVX]� HWNL� \DUDWPDNWDGÕU�� +DYDGDQ�
VROXQDQ� NDUERQPRQRNVLW� JD]Õ�� NDQGDNL� RNVLMHQLQ� \HULQL� DODUDN� K�FUHOHUH� JLGHQ� Rksijen 

PLNWDUÕQÕ� D]DOWDUDN� LQVDQODUGD� DOJÕQÕQ� YH� EXQD� ED÷OÕ� RODUDN� YHULOHQ� WHSNLOHULQ� D÷ÕUODúPDVÕQD�
QHGHQ� ROPDNWDGÕU�� $\UÕFD�� NDOS� KDVWDOÕNODUÕ�� DNFL÷HU� KDVWDOÕNODUÕ�� oHúLWOL� NDQ� KDVWDOÕNODUÕ� YH�
NDQVHU�W�UOHUL�GH�\LQH�KDYD�NLUOLOL÷L�LOH�GR÷UXGDQ�LOLúNLOLGLr. (Ana Britannica, Cilt:9) 

6X� NLUOLOL÷L�� GR÷DO� VX� ND\QDNODUÕQÕQ� �� DNDUVX�� J|O�� GHQL]�� YH� LoPH� VXODUÕQÕQ� NLUOHWLFLOHU�
WDUDIÕQGDQ� ER]XOPDVÕ� LOH� PH\GDQD� JHOPHNWHGLU�� %X� NLUOHWLFLOHU� JHQHO� RODUDN� E|FHN� LODoODUÕ��
deterjanlar, fenollü maddeler ve karboksilli asLWOHUGLU�� 6X� NLUOLOL÷L�� D\UÕFD� KDYD� NLUOLOL÷L� YH�
WRSUDN� NLUOLOL÷LQGHQ� GROD\OÕ� RODUDN� GD� HWNLOHQHELOPHNWHGLU�� �$QD� %ULWDQQLFD�� &LOW���� 6X�
NLUOLOL÷LQH�EDúWD�VDQD\L�WHVLVOHULQLQ�WRNVLN�DWÕNODUÕ�YH�NRQXWODUÕQ�NDQDOL]DV\RQ�GHúDUMODUÕ�QHGHQ�
ROPDNWDGÕU�� ùHKLUOHUGH� NXOODQÕODQ� NDQDOL]DV\RQ� WHVLVOHULQLQ� \D÷PXU� VXODUÕ� LOH� DWÕN� VXODUÕQÕ�
D\ÕUPD�WHNQRORMLOHUL�PHYFXW�GH÷LOGLU��%X�QHGHQOH�VLVWHP�LoLQGHNL�VX�PLNWDUÕ�NDSDVLWH\L�DúDUVD��
DWÕN�VXODU�\D÷PXU�VXODUÕ� LOH�EHUDEHU�DNDUVXODUD�ED÷ODQDQ�NDQDOODUD�ERúDOPDNWDGÕU��%|\OHOLNle 

GR÷DO� ND\QDNODU� YH� NXOODQÕP� VXODUÕ� FLGGL� RUDQGD� NLUOHQPHNWHGLU�� 7DUÕP� LODoODUÕ�� E|FHN�
|OG�U�F�OHU�YH�NLP\DVDO�J�EUHOHULQ�GH�VX�NLUOLOL÷LQGH�URO��\�NVHNWLU���$QD�%ULWDQQLFD��&LOW���� 
hONHPL]LQ� �o� WDUDIÕQÕQ� GHQL]OHUOH� oHYULOL� ROPDVÕQGDQ�GROD\Õ� VX� ND\QDNODUÕQÕQ� NLUOLOL÷L� |QHP�
ND]DQPDNWDGÕU�� 'HQL]OHU�� DNDUVXODU� LOH� WDúÕQDQ� oHúLWOL� NRQXW� DWÕNODUÕ�� HQG�VWUL\HO� DWÕNODU� YH�
WDUÕP�DWÕNODUÕ�LoLQ�DOÕFÕ�NRQXPXQGDGÕUODU��%XQXQ�GÕúÕQGD�ROXúDQ�ND]DODU�VRQXFX�DoÕ÷D�oÕNDELOHQ�
SHWURO� DWÕNODUÕ� YH� XODúÕP� YH� WXUL]P� DPDoOÕ� WDúÕWODUGDQ� ND\QDNODQDQ� DWÕNODU� GD� GHQL]OHULQ�
kirlenmesinde önemli bir rol üstlenmektedir.  



 
 

 

6 

hONHPL]�NÕ\Õ�úHULWOHULQGH�NLUOLOLN�RUDQODUÕ�$YUXSD¶\D�J|UH�GDKD�D]GÕU�DQFDN�NLUOLOLN�\�N��ID]OD�
RODQ� NÕ\Õ� úHULWOHULPL]� GH� PHYFXWWXU�� .LUOLOLN� \|Q�QGHQ� \�NVHN� GH÷HUOHUH� XODúPÕú� NÕ\Õ�
úHULWOHULQLQ�EDúÕQGD�ø]PLU��ø]PLW��%DQGÕUPD��0XGDQ\D��$\YDOÕN��0DUPDULV��*HPOLN�N|UIH]OHUL�
LOH�$NGHQL]¶GH�GH�7DúXFX�LOH�øVNHQGHUXQ�DUDVÕQGDNL�NÕ\Õ�E|OJHOHUL�JHOPHNWHGLU� 
.XOODQÕP� VXODUÕQÕQ� NLUOHQPHVL� oHúLWOL� EXODúÕFÕ� KDVWDOÕNODUÕQ� \D\ÕOPDVÕQD ve kitlesel ölümlere 

GDYHWL\H� oÕNDUPDNWDGÕU�� øQVDQ� VD÷OÕ÷Õ� �]HULQGHNL� ELU� oRN� ROXPVX]OX÷XQ� GÕúÕQGD� VX� NLUOLOL÷L��
GR÷DO�VX�ND\QDNODUÕQGDNL�KD\YDQ�YH�ELWNL�\DúDPÕQÕ�GD�E�\�N�|Oo�GH�WHKOLNH\H�DWPDNWD�YH�ED]Õ�
W�UOHULQ�\RN�ROPDVÕQD�QHGHQ�ROPDNWDGÕU�� 
Toprak kiUOLOL÷L�� oHúLWOL� NLP\DVDO� NLUOHWLFLOHULQ� WRSUD÷ÕQ� GR÷DO� \DSÕVÕQÕ� ER]PDVÕ� LOH�PH\GDQD�
JHOPHNWHGLU��.LP\DVDO�NLUOHWLFLOHU�JHQHO�RODUDN��oHúLWOL�WDUÕPVDO��PLQHUDO�DUWÕNODU�YH�NDWÕ�DWÕNODU�
RODUDN�DGODQGÕUÕODELOLU��$\UÕFD�WRSUDN��KDYD�YH�VX�NLUOLOL÷LQGHQ�GH�GLUek olarak etkilenmektedir.  

7RSUD÷ÕQ�NLUOHQPHVL�\HU�DOWÕ�YH�\HU�VW��VXODUÕQÕQ�GD�NLUOHQPHVLQH�QHGHQ�ROPDNWDGÕU��7RSUDN��
FDQOÕODUD� \DúDPD�RUWDPÕ� VD÷ODPDNWD��ELWNL�N|NOHULQLQ� WXWXQDFDNODUÕ�ELU�RUWDP�VD÷ODPDNWDGÕU��
7RSUDN� NLUOLOL÷L�� oHúLWOL� ELWNL� YH� KD\YDQ� W�UOHULQL� YH� LQVDQ� VD÷OÕ÷ÕQÕ� |QHPOL� |Oo�GH�
etkilemektedir. 

hONHPL]� LoLQ� JHoHUOL� ELU� GL÷HU� VRUXQ� LVH�� \HúLO� DODQODUÕQ� WDKULEL� LOH�PLNWDUÕQGDNL� D]DOPDGÕU��
1�IXV� DUWÕúÕQD� ED÷OÕ� RODUDN� \HWHUOL� \HúLO� DODQ�� úHKLUOHUGH� D\UÕOPDPÕúWÕU�� $YUXSD� �ONHOHULQH�
oranla ülkemi]GH�NLúL�EDúÕ�G�úHQ�\HúLO�DODQ�PLNWDUÕ�ROGXNoD�D]GÕU��$\UÕFD�o|S�WRSODPD�DODQODUÕ�
YH�GHSRODPD�DODQODUÕ�ROGXNoD�\HWHUVL]�YH�\HU�VHoLPOHUL�\DQOÕúWÕU��'HSRODPD�NRQXVXQGD�VÕNÕQWÕ�
\DúDQÕUNHQ� DWÕNODU� ELUELULQGHQ� \HWHUL� NDGDU� L\L� D\UÕODPDPDNWD� YH� E|\OHOLNOH� \HQLGen 

GH÷HUOHQGLULOHPHPHNWHGLU�� 
7�P� EXQODUÕQ� \DQÕ� VÕUD� LQVDQ� VD÷OÕ÷ÕQÕ� ROXPVX]� HWNLOH\HQ� J�U�OW�� YH� UDG\DV\RQ� NLUOLOL÷L� GH�
PHYFXWWXU��*�U�OW��NLUOLOL÷L�\DSÕVÕ�QHGHQL�LOH�NHQWVHO�ELU�VRUXQGXU��(Q�|QHPOL�QHGHQL�WUDILNWHQ�
ND\QDNODQDQ� J�U�OW�G�U�� 'L÷HU� QHGHQOHUL� oHúLWOL� VDQD\L� \DSÕODUÕQGDQ� ND\QDNODQDQ� J�U�OW���
LQúDDW�LúOHULQGHQ�ND\QDNODQDQ�J�U�OW���KDYD\ROX�YH�GHPLU\ROX�J�U�OW�OHULGLU� 
*�U�OW��NLUOLOL÷LQH�QHGHQ�RODQ�|QHPOL�VHEHSOHU�PHYFXWWXU� 
• <�NVHN�J�U�OW��G�]H\OHULQH�VHEHEL\HW�YHUHQ�N|W��SODQODQPÕú�WUDILN�DNÕúÕ 
• *�U�OW��ND\QDNODUÕQÕQ�EHOLUOHQPHPHVL�YH�J�U�OW�Q�Q�ND\QD÷ÕQGDQ�|QOHQHPHPHVL 
• *�U�OW��NLUOLOL÷LQLQ�LQVDQ�VD÷OÕ÷Õ��]HULQGH�ROXPVX]�HWNLOHULQLQ�LQVDQODUD�L\L�DQODWÕODPDPDVÕ�
YH�KDONÕQ�ELOLQoOHQGLULOHPHPHVL 
• *�U�OW��\|QHWPHOL÷LQLQ�X\JXODQPDPDVÕ 
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• *�U�OW��oÕNDUÕOPDVÕQÕQ�NRQWURO�HGLOHPHPHVL 
*�U�OW��NLUOLOL÷L�GH�LQVDQ�VD÷OÕ÷Õ�DoÕVÕQGDQ�ROXPVX]�HWNLOHUH�VDKLSWLU��*�U�OW���LQVDQÕQ�QDE]ÕQÕ�
YH� VROXN� DOÕS� YHUPH� KÕ]ÕQÕ� DUWWÕUPDNWDGÕU�� $\UÕFD� DúÕUÕ� J�U�OW�� JHoLFL� \D� GD� NDOÕFÕ� LúLWPH�
ER]XNOXNODUÕQD� QHGHQ� ROPDNWDGÕU�� *�U�OW�� NLUOLOL÷L�� \�NVHN� WDQVL\RQX�� NDOS� KDVWDOÕODUÕQÕ� YH�
�OVHU�JLEL�oHúLWOL�PLGH�UDKDWVÕ]OÕNODUÕQÕ�WHWLNOHPHNWHGLU���$QD�%ULWDQQLFD��&LOW��� 
'�ú�N� HWNLOL� UDG\DV\RQ�� LQVDQ� \DSÕPÕ� HOHNWURQLN� FLKD]ODUGDQ� ND\QDNODQPDNWDGÕU�� &HS�
telefonu, televizyon gibi teknolojiler LOH� WÕSWD�NXOODQÕODQ�FLKD]ODUÕQ�\D\GÕ÷Õ�G�ú�N� UDG\DV\RQ�
JHQHWLN�KDVDUD�\RO� DoPDNWD�YH�NDOÕWVDO�KDVWDOÕNODUD�QHGHQ�ROPDNWDGÕU��<�NVHN�PLNWDUODUGDNL�
UDG\DV\RQ�LVH�oHúLWOL�NDQVHU�W�UOHULQLQ�ROXúXPXQX�HQ�E�\�N�QHGHQOHULQGHQ�ELULGLU��%X�QHGHQOH�
1960’larda ülkelHULQ� NRQWUROV�]� Q�NOHHU� VLODK� GHQHPHOHUL� \DVDNODQPÕú� YH� G�Q\D� �]HULQGHNL�
UDG\DV\RQ�PLNWDUÕ�D]DOWÕOPÕúWÕU���$QD�%ULWDQQLFD��&LOW��� 
7�P�EX�DWÕN�PDGGHOHU��oHYUH�NLUOLOL÷LQH�QHGHQ�ROGX÷X�JLEL�DVLW�\D÷PXUODUÕQÕQ�ROXúPDVÕQD�YH�
VHUD� JD]Õ� HWNLVLQH� QHGHQ� ROPDNWDGÕU�� .�UHVHO� ÕVÕQPD� EHUDEHULQGH� LNOLP� GH÷LúLNOLNOHULQL� GH�
JHWLUPHNWHGLU�� ����� \ÕOÕQGD� 1$6$� WDUDIÕQGDQ� \D\ÕQODQDQ� UDSRUGD� NXWXSODUGDNL� EX]XOODUÕQ�
KÕ]OD�HULPH\H�EDúODGÕ÷Õ�YH�EXQXQ�GHQL]�VHYL\HVLQLQ�\�NVHOPHVLQH�QHGHQ�ROGX÷X�DoÕNODQPÕúWÕU��
Bu nedenle denizlere YH�RN\DQXVODUD�NÕ\ÕVÕ�RODQ��ONHOHU�E�\�N�WHKGLW�DOWÕQGDGÕU��$\UÕFD�LNOLP�
GH÷LúLNOLNOHUL�NXUDNOÕ÷D��HUR]\RQD�YH�VHO�EDVNÕQODUÕQD�QHGHQ�ROPDNWDGÕU� 
dHYUH�NLUOLOL÷L��\�]\ÕOÕPÕ]GD�G�Q\D�J�QGHPLQLQ�|QHPOL�ELU�NÕVPÕQÕ�ROXúWXUPDNWDGÕU��7�P�EX�
VRUXQODU� \�]\ÕOÕPÕ]GD� DoÕN� ELU� úHNLOGH� GLOH� JHWLULOHUHN� WDQÕPODQPÕú� YH� JHUHNOL� |QOHPOHULQ�
DOÕQPDVÕ� LoLQ� X\JXODPDODU� EDúODWÕOPÕúWÕU�� � hONHOHU� oHYUH� SROLWLNDODUÕ� ROXúWXUPDNWD� YH�
X\JXODPDNWDGÕU�� 
hONHPL]GH�GH�|]HOOLNOH�VRQ�\LUPL�\ÕOGD�NRQX�LOH�LOJLOL�oHúLWOL�VL\DVL�G�]HQOHPHOHU�\DSÕOPDNWD�
\HWNLOL�NXUXPODU�ROXúWXUXOPDNWDGÕU��%X�oDOÕúPDODUÕQ�HQ�EDúÕQGD������DQD\DVDVÕQGD�³KHUNHVH�
YHULOHQ� WHPL]� YH� GHQJHOL� ELU� oHYUHGH� \DúDPD� KDNNÕ´� JHOPHNWHGLU�� %LU� \ÕO� VRQUD�� �����
DQD\DVDVÕQGD� ����� VD\ÕOÕ� dHYUH� .DQXQX� oÕNDUWÕODUDN� oHYUH� LOH� LOJLOL� GR÷rudan yasal 

G�]HQOHPHOHU� \DSÕOPÕúWÕU�� dHYUH� .DQXQX¶QGD� oHYUH� NRUXQPDVÕQGD� GHYOHWLQ� ROGX÷X� NDGDU�
YDWDQGDúÕQ� GD� VRUXPOXOXN� WDúÕGÕ÷Õ� EHOLUWLOPLú�� oHYUH� NRUXQPDVÕQGD� DOÕQDFDN� |QOHPOHULQ� YH�
X\JXODPDODUÕQ� NDONÕQPDGD� R\QDGÕ÷Õ� UROOHUH� GH÷LQLOPLúWLU�� 6RQ� RODUDN� ����� \ÕOÕQGD� dHYUH�
%DNDQOÕ÷Õ�NXUXOPXúWXU�� 
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7�P�EX� ROXPOX� JHOLúPHOHUH� UD÷PHQ� KÕ]OÕ� NHQWOHúPH� YH� Q�IXV� DUWÕúÕ� GR÷DO� ND\QDNODUÕQ� DúÕUÕ�
NLUOHQPHVLQH�YH�KÕ]OÕ�ND\QDN�W�NHWLPLQH�QHGHQ�ROPXú��DOÕQDQ�|QOHPOHU�\HWHUVL]�NDOPÕúWÕU��7�P�
EXQODUD�H÷LWLP�\HWHUVL]OL÷L�GH�HNOHQPLúWLU�� 
6�UG�U�OHELOLU� NDONÕQPD� SROLWLNDODUÕQD�� LQVDQ� LOH� oHYUH� DUDVÕQGDNL� GHQJHQLQ� HNRQRPLN�
NDONÕQPD� LOH� NRUXQPDVÕQD� \|QHOLN� oDOÕúPDODUGD� \HWHUOL� EDúDUÕ� HOGH� HGLOHPHPHVLQH� UD÷PHQ�
çevresel politikalarla sosyal ve ekonomik politikalar birbirleri ile bD÷GDúWÕUÕOPD\D�
oDOÕúÕOPDNWDGÕU� 
dHYUH� NRUXQPDVÕQD� \|QHOLN� oÕNDUÕODQ� NDQXQODUÕQ�� NXUXODQ� NXUXOXúODUÕQ� YH� DOÕQDQ�|QOHPOHULQ�
$YUXSD� %LUOL÷L� VWDQGDUWODUÕQD� X\JXQ� ROPDVÕQD� \|QHOLN� oDOÕúPDODU� KDOHQ� �ONHPL]GH� GHYDP�
etmektedir. 

����6�UG�U�OHELOLUOLN�.DYUDPÕQÕQ�7DQÕPÕ�YH�6�UG�U�OHELOLU�.DONÕQPD 

���� \�\�� HQHUML� NXOODQÕPÕ� DoÕVÕQGDQ� LQVDQR÷OX� LoLQ� YHULPOL� ELU� G|QHPGLU�� g]HOOLNOH� VDQD\L�
GHYULPLQGHQ� VRQUD� HQHUML� W�NHWLPL� KLo� ROPDGÕ÷Õ� NDGDU� DUWÕú� J|VWHUPLúWLU�� %XQXQOD� EHUDEHU�
\�]\ÕOÕQ�VRQODUÕQD�GR÷UX�G�Q\DGD�LON�HQHUML�NUL]L�GH�EDú�J|VWHUPLúWLU��'�Q\DGD�|QHPOL�SHWURO�
UH]HUYOHULQH�VDKLS�DUDS��ONHOHUL�JHOLúPLú�YH�SHWURO��VDWÕQ�DODQ��ONHOHUH�NDUúÕ�RQX�ELU�NR]�RODUDN�
NXOODQPD\Õ� G�ú�QP�úOHU� YH� G�Q\DGD� JHoLFL� ELU� HQHUML� NUL]LQH� QHGHQ� ROPXúODUGÕU�� 7�P� EX�
RODQODU� DNÕOODUD� SHWURO�Q� GH� ELU� J�Q� ELWHELOHFH÷L� JHUoH÷LQL� JHWLUPLúWLU�� $\UÕFD� WHNQRORMLN�
JHOLúPHOHU�� Q�IXV� DUWÕúÕ�� úHKLUOHúPH� RUDQÕQÕQ� DUWPDVÕ� EHUDEHULQGH� oHYUH� VRUXQXQX� GD�
JHWLUPLúWLU�� 
6DQD\L� WRSOXPODUÕQGD� \DSÕODQ� NRQXWODUGD� WHNQRORMLQLQ� JHOLúPHVL�� \HQL� \DSÕ� PDO]HPHOHULQLQ�
bulXQPDVÕ�� \HQLOHPH\HQ� HQHUML� ND\QDNODUÕQÕQ� VÕQÕUVÕ]FD� KDUFDQPDVÕ�� E�\�N� FDP� \�]H\OHULQ�
\|Q� NULWHUL� J|]DUGÕ� HGLOHUHN� NXOODQÕOPDVÕ�� \HWHUVL]� \DOÕWÕP� X\JXODQPDVÕ� ÕVÕ� ND\ÕSODUÕQÕ�
J�QGHPH� JHWLUPLúWLU�� øKWL\DFÕ� JLGHUHELOPHN� DPDFÕ� LOH� \HQLOHPH\HQ� HQHUML� ND\QDNODUÕQÕQ�
NXOODQÕPÕQGD� DUWÕú� J|U�OP�úW�U�� .RQXW� VHNW|U�� GL÷HU� VHNW|UOHU� LoLQGH� HQHUML� W�NHWLPLQGH�
|QHPOL� ELU� SD\D� VDKLSWLU�� �.RoKDQ�� ������ 7�P� EX� ROXPVX]� JHOLúPHOHU� �ONHOHUL� EX� NRQXGD�
|QOHP�DOPD\D�LWPLúWLU��%|\OHOLNOH�V�UG�U�OHELOLUOLN�YH�V�UG�U�OHELOLU�NDONÕQPD�NDYUDPODUÕ�
G�Q\D�J�QGHPLQH�JLUPLúWLU� 
6�UG�U�OHELOLU�NHOLPHVLQLQ�V|]O�NWH�DQODPÕ��³JHOLúLP�YH�V�UH�DoÕVÕQGDQ�HOH�DOÕQDQ�ELU�H\OHPLQ�
GHYDPOÕOÕ÷Õ� YH�YH\D� GHYDP� HWWLULOHELOLUOL÷L´� RODUDN� WDQÕPODQPÕúWÕU�� .DONÕQPD� NHOLPHVL� LVH�
V|]O�N� DQODPÕ� LWLEDUL\OH�� ³WRSOXPVDO� \DSÕQÕQ� GH÷LúNHQOHULQL� K�N�PHWLQ� EHOOL� ELU� VL\DVHW�
J�GHUHN�JHOLúWLUPH�oDEDVÕ´�RODUDN� LIDGH�HGLOHELOLU��$\UÕFD�NDONÕQPDN�H\OHPLQLQ�GH�³GXUXPX�
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G�]HOWPHN�� NDGHPHOL� RODUDN� LOHUOHPHN� YH� JHOLúPHN´� RODUDN� DQODPODUÕ� PHYFXWWXU�� �7X÷UXO��
2004) 

Sürdürülebilirlik kDSVDPÕQGD� JHUoHNOHúWLULOHQ� HQ� |QHPOL� WRSODQWÕ� ����� \ÕOÕQGD� \DSÕODQ�
%LUOHúPLú�0LOOHWOHU�øQVDQ�dHYUHVL�.RQIHUDQVÕ¶GÕU��%X�NRQIHUDQVWDQ�VRUD�\D\ÕQODQDQ�6WRFNKROP�
dHYUH�%LOGLUJHVL¶QGH�LON�GHID�LQVDQÕQ�oHYUHVLQL�NRUXPDVÕ�LoLQ�oHúLWOL�LONHOHU�EHOLUOHQPLúWLU��%X�
NRQIHUDQVWDQ� VRQUD� ����� \ÕOÕQGD� %DUFHORQD� 6|]OHúPHVL� \DSÕOPÕú� DQFDN� oRN� GDU� NDSVDPOÕ�
ROGX÷X� LoLQ� LVWHQLOHQL�YHUHPHPLúWLU��(Q�|QHPOL�JHOLúPH������\ÕOÕQGD�5LR¶GD�JHUoHNOHúWLULOHQ�
%LUOHúPLú� 0LOOHWOHU� øQVDQ� dHYUHVL� .RQIHUDQVÕ¶GÕU�� �$\D]�� (��� ������ %XUDGD� V�UG�rülebilir 

NDONÕQPD�� ³'R÷DO� VHUPD\H\L� W�NHWPH\HQ�� JHOHFHN� NXúDNODUÕQ� GD� NHQGL� JHUHNVLQLPOHULQL�
NDUúÕOD\DELOPH� RODQDNODUÕQÕ� HOOHULQGHQ� DOPD\DQ�� HNRQRPL� YH� HNRVLVWHP� DUDVÕQGDNL� GHQJH\L��
NRUX\DQ�� HNRORMLN� DoÕGDQ� V�UG�U�OHELOLU� QLWHOLNWH� RODQ� HNRQRPLN� NDONÕQPD´ olarak 

WDQÕPODQPÕúWÕU���.RoKDQ������� 

 
 

ùHNLO�����'�Q\D�JHOLúLPLQLQ�GH÷LúHQ�J�QGHPL��(GZDUGV������� 
 

���� \�\�¶GD� G�Q\D� JHOLúLPLQLQ� WHPHO� LONHVL� RODQ� ³7RSOXP-(NRQRPL´� LOLúNLVLQH� J�Q�P�]GH�
³dHYUH´� JLUGLVL� NDWÕOPÕú� YH� \HQL� ELU� JHOLúLP� WHPHOL� RUWD\D� oÕNPÕúWÕU�� ³7RSOXP-Ekonomi-

dHYUH´�RUWDN�SD\GDVÕQGD�V�UG�U�OHELOLU�NDONÕQPD�NDYUDPÕ�J�QGHPH�RWXUPXúWXU��.DUúÕODúÕODQ�
W�P� oHYUH� VRUXQODUÕ� YH� Q�IXV� DUWÕúÕ� LOH� EHUDEHU� ROXúDQ� \RNVXOOXN�� �ONHOHU� DUDVÕ� HNRQRPLN�
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HúLWVL]OLN� JLEL� SUREOHPOHU� EHUDEHU� HOH� DOÕQPDOÕGÕU�� dHYUHVHO� JHOLúPH� LOH� HNRQRPLN� NDONÕQPD�
DUDVÕQGD�ED÷�NXUXOPDVÕ�YH�³JHOLúPHQLQ�V�UG�U�OHELOLU�ROPDVÕ´�JHUHNPHNWHGLU���.RoKDQ�������� 
g]HWOH�� NDONÕQPD� GHYDP� HWWL÷L� V�UHFH� HQHUML� NXOODQÕPÕ� GD� GHYDP� HGHFHNWLU�� .DONÕQPDQÕQ�
V�UG�U�OHPH]� ROPDPDVÕ� LoLQ� |QOHP� DOÕQPDOÕGÕU�� 6�UG�U�OHELOLUOLN� LoLQ� HQHUML� ND\QDNODUÕQÕQ�
\HQLOHQHPH]�ROPDPDVÕ�JHUHNPHNWHGLU��(÷HU�NXOODQÕODQ�HQHUML�ND\QDNODUÕ� W�NHQLUVH�NDONÕQPD�
V�UG�U�OHPH]��$\UÕFD�� \HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ� ID]OD� NXOODQÕOPDVÕ� YH� GDKD� |QFH�
sözü edilen�WRSOXPVDO�VRUXQODUÕQ�\RO�DoWÕ÷Õ�oHYUH�VRUXQODUÕ�VRQXFX�G�Q\DPÕ]�EL]OHU�YH�JHOHFHN�
QHVLOOHU�LoLQ�\DúDQPD]�GXUXPD�JHOHFHNWLU��7�P�EX�VRUXQODU�J|]�DUGÕ�HGLOGL÷L�WDNGLUGH�EL]OHULQ�
GH� G�Q\D� �]HULQGHNL� V�UHNOLOL÷LPL]GHQ� EDKVHGLOHPH]�� %X� QHGHQOH� V�UG�U�OHELOLUOLk ve 

V�UG�U�OHELOLU� NDONÕQPD� LoLQ� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕOPDVÕ� HVDVWÕU�� �øQDQ��
2001) 

����(NRORML�YH�(NRORMLN�0LPDUOÕN�.DYUDPODUÕQÕQ�7DQÕPÕ�YH�*HOLúLP�6�UHFL 
*�Q�P�]GH� WHNQRORML� WRSOXPODUÕ� RODUDN� KDUFDGÕ÷ÕPÕ]� HQHUML� PLNWDUÕ� ROGXNoD� ID]ODGÕU��
<HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ�� KDUFDQDQ� HQHUML� PLNWDUÕQÕ� |Q�P�]GHNL� HOOL� \ÕO� LoLQGH�
NDUúÕOD\DPD\DFDN�GHUHFH�D]DODFD÷Õ� WDKPLQ�HGLOPHNWHGLU��.DUúÕ�NDUúÕ\D�ROGX÷XPX]�EX�HQHUML�
VRUXQX� GÕúÕQGD� ELU� GH� WHNQRORMLN� JHOLúPHOHU� VRQXFX� GR÷DO� RUWDPD� DWÕODQ� DWÕNODUÕQ� oHYUH� YH�
LNOLPH�YHUGLNOHUL� ]DUDU�GD�G�ú�Q�O�UVH�� W�P�EX� VRUXQODUÕQ�GDKD�ELOLPVHO�RODUDN�HOH�DOÕQPDVÕ�
JHUHNWL÷L�J|U�OPHNWHGLU��%X�QHGHQOH�|]HOOLNOH�����\�\�¶ÕQ�VRQODUÕQD�GR÷UX�“Ekoloji” NDYUDPÕ�
G�Q\D�J�QGHPLQH�D÷ÕUOÕ÷ÕQÕ�NR\PXúWXU� 
(NRORML� NDYUDPÕ� V|]O�NWH�� ³FDQOÕODU� LOH� RQODUÕ� oHYUHOH\HQ� FDQOÕ� YH� FDQVÕ]� RUWDP� DUDVÕQGDNL�
LOLúNLOHUL�LQFHOH\HQ�ELOLP�GDOÕ´�RODUDN�LIDGH�HGLOPHNWHGLU���$QD�%ULWDQQLFD��&LOW�����8]XQ�\ÕOODU�
LQVDQODU� WDUDIÕQGDQ� LOJL� J|VWHULOPH\HQ� HNRORML� NDYUDPÕ� J�Q�P�]GHNL� oHYUH� VRUXQODUÕ� YH 

EXQODUÕQ� EL\RORMLN� W�UOHU� YH� LQVDQ� VD÷OÕ÷Õ� �]HULQGHNL� ROXPVX]� HWNLOHUL� QHGHQL� LOH� ROGXNoD�
SRS�OHU�ELU��ELOLP�GDOÕ�KDOLQH�JHOPLúWLU��� 
.D\QDNODUÕ�DNÕOFÕ�NXOODQPDN��PHYFXW�HQHUML�PLNWDUÕQÕ�PLQLPXP�VHYL\HGH�NXOODQPDN��WXWXPOX�
ROPDN��GR÷DO�RUWDPD��KDYD��VX��WRSUDN���PLQLPXP�VHYL\HGH�DWÕN�EÕUDNPDN�YH�NLUOLOL÷L�|QOHPHN�
HNRORMLQLQ�WHPHO�LONHOHUL�DUDVÕQGDGÕU���7|Q�N������� 
dHYUHELOLP�RODUDN�GD�ELOLQHQ�HNRORML��oHúLWOL�\DQ�GDOODUÕ�GD�EHUDEHULQGH�JHWLUPLúWLU��³Ekolojik 

0LPDUOÕN´ bu yan dallardan biri olup “enerji miPDUOÕ÷Õ´�RODUDN�GD�DGODQGÕUÕODELOLU��0HYFXW�
HQHUML� NXOODQÕPÕQD� EDNWÕ÷ÕPÕ]GD�� HQ� ID]OD� HQHUML� W�NHWLPLQLQ� LQúDDW� VHNW|U�QH� DLW� ROGX÷XQX�
J|UPHNWH\L]�� .RQXWODUGD� NXOODQÕODQ� ÕVÕWPD�� VR÷XWPD� YH� KDYDODQGÕUPD� VLVWHPOHUL� oHYUH\H�
ROGXNoD�]DUDU�YHUPHNWH�YH�LQVDQ�VD÷OÕ÷ÕQÕ�GD�ROXPVX]�HWNLOHPHNWHGLU�� 
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dL]HOJH�����.�UHVHO�ND\QDNODUÕQ�ELQDODUGD�NXOODQÕOPD�RUDQODUÕ��.RoKDQ������� 
 

Kaynak   %LQDGD�.XOODQÕODQ 
Enerji   %50   
Su   %42   
Materyaller ( Topyekün ) %50   
7DUÕPVDO�$ODQ %48   
0HUFDQ�.D\DOÕNODUÕ ������GROD\OÕ�Rlarak) 

 

1�IXV� DUWÕúÕ� QHGHQL� LOH� DUWDQ� NRQXW� JHUHNVLQLPL� EHUDEHULQGH� HQHUML� W�NHWLPLQL� GH� JHWLUPLúWLU�
(Çizelge 2.1). Dünya enerji tüketiminde % 75’lik bir orana sahip olan binalar mevcut enerji 

ND\QDNODUÕQÕ� HQ� oRN� W�NHWHQ� VHNW|UG�U�� �$\D]�� ������ $\UÕFD� ELQDODUÕQ� PHYFXW� oHYUH�
NLUOLOL÷LQGHNL�SD\ODUÕ�dL]HOJH����¶GH�J|VWHULOPLúWLU��7�P�EX�VRUXQODU�VRQXFX�PLPDUOÕNWD�V|]��
HGLOHQ� HNRORMLN� YH� V�UG�U�OHELOLU� V|\OHPOHU� JLGHUHN�GDKD�ELOLPVHO� ELU� SODWIRUPD� WDúÕQPÕú� YH�
HNRORMLN�PLPDUOÕN�DGÕQÕ�DOPÕúWÕU�� 

Çizelge 2.2 DünyDGD�ELQDODUÕQ�QHGHQ�ROGX÷X�NLUOLOLN�RUDQODUÕ��.RoKDQ������� 
 

Kirlilik   %LQD\OD�øOJLVL 
+DYD�.DOLWHVL��ùHKLUOHU� %24   

.�UHVHO�,VÕQPD�*D]ODUÕ %50   

øoPH�6X\X�.LUOLOL÷L %40   

<�]H\VHO�.DWÕ�$WÕNODU %20   

Kloroflorokarbon %50   

 

³(NRORMLN� PLPDUOÕN� HQHUML� YH� NÕW� ND\QDNODUD� WXWXPOX�� LQVDQ� YH� GR÷D\D� VD\JÕOÕ� \DNODúÕPÕ��
GD\DQÕNOÕ�YH�GR÷D\D�VD\JÕOÕ�PDO]HPHOHULQ�VHoLPLQL� LoHUPHOLGLU�NL��JHOHFHN�QHVLOOHU�GH�G�Q\D�
�]HULQGH�HQ�D]�EX�J�QN��RODQDNODUOD�\DúDPODUÕQÕ�V�UG�UHELOVLQOHU´��$QRQ���7|Q�N������� 
“Ekolojik planODPD�\DNODúÕPÕ��ONHOHULQ�I]LNVHO��HNRQRPLN�YH�WRSOXPVDO�SODQODUÕ�DUDVÕQGD�ELU�
ED÷ODQWÕ�NXUXOPDVÕ��NDSVDPOÕ�ELU�HNRORMLN�E�W�Q� LoLQGH�GH÷HUOHQGLULOPHVL��ND\QDN�NXOODQÕPÕ��
XVVDO� GDYUDQÕúODUÕQ� X\JXODQPDVÕ� YH� KÕ]OÕ� NHQWOHúPH�QHGHQL\OH� NHQW� LoL� YH�oHYUHOHULQGH�GR÷D�
NXOODQÕPÕQÕQ�HNRORMLN�DPDoODUD�X\JXQ�SODQODQPDVÕGÕU�´���$QRQ��������7|Q�N����������������������������������������������������������������������������������������������������������������������������������������������������������������������������������
³(NRORMLN� SODQODPD� JHOHFHN� NXúDNODUÕ� G�ú�QHUHN� D]� ND\QDN� W�NHWLPLQL� |QJ|U�U�� 7�P�
WDVDUÕPODUÕQ� YH� SODQODUÕQ� JHUL� G|Q�ú�PO�� ROPDVÕQÕQ� VD÷ODQPDVÕQÕ�� DWÕNODU� YH� NLUOHQPH\L�
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önle\LFL� |QOHPOHULQ� DOÕQPDVÕQÕ�� ELUELULQLQ� LúLQH� \DUD\DFDN� �UHWLPOHULQ� \DSÕOPDVÕQÕ� KHGHIOHU��
2ODELOGL÷LQFH�J�QHú��VX�YH�U�]JDU�JLEL�\HQLOHQHELOLU�HQHUMLOHU�VLVWHPLQGH�|QFHOLN�DUDU�´ 

 ( Karaman, 1995; Tönük, 2001)   

³(NRORMLN� PLPDUOÕN� HQHUML� WDVDUUXIOX� ELQDODU� LQúD� HWPHNWLU�� %X� NRQX� WHNQLN� RODUDN�
X\JXODQDELOHFHN� ÕVÕWPD�� VÕFDN� VX�� HOHNWULN�� ��YE�� JLEL� HQHUML� DODQODUÕQGDNL� KHU� WDVDUUXI�
SRWDQVL\HOLQL� NDSVDU�� $\QÕ� ED÷ODP� LoPH� VX\X� WDVDUUXIXQXQ�P�PN�Q� RODQ� KHU� úHNOL� LoLQ� GH�
geçerlidir.” ( Kleiner, 1995; Tönük, 2001) 

³*�Q�P�]�PRGHUQ�\DúDQWÕVÕQÕQ�úDUWODUÕQÕ�VD÷ODPDN��]HUH�PRGHUQ�WHNQRORMLQLQ�D÷ÕUOÕNOÕ�RODUDN�
\HU� DOGÕ÷Õ� GLVLSOLQOHU� DUDVÕ� ELU� WDVDUÕP� oDOÕúPDVÕ� J�Q�P�]�Q� HNRORMLN� YH� DNÕOOÕ� ELQDODUÕQÕ�
WDQÕPODPDNWDGÕU�´��$QRQ��������7|Q�N������� 
<XNDUÕGDNL�HNRORMLN�PLPDUOÕN�WDQÕPODUÕQD�EDNWÕ÷ÕPÕ]GD��HNRORMLN�PLPDUOÕN�ND\QDNODUÕQ�DNÕOFÕ�
NXOODQÕPÕ� J|U�ú�Q�� EHQLPVHGL÷L� JLEL� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQGDQ� HQHUML� �UHWLP�
SROLWLNDVÕQÕ�GD�]RUXQOX�NÕOPDNWDGÕU��7DVDUÕP�DúDPDVÕQGD�X\JXODQDQ�|QOHPOHU�LOH�D]DPL�HQHUML�
tasarrufu amaçlDQÕUNHQ� NXOODQÕODQ� \HQLOHQHELOLU� HQHUML� G|Q�ú�P� VLVWHPOHULQGHQ� GH� HQHUML�
�UHWLPLQL�DPDoODPDNWDGÕU������ 
(NRORMLN� PLPDUOÕN� \DSÕQÕQ� WDVDUÕP� V�UHFLQGH� HQHUML� WDVDUUXIXQD� \|QHOLN� SODQODPD� YH� ELQD�
NDEX÷X� NDUDUODUÕ� LOH� EDúODUNHQ� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQGan enerji üretim sistemleri 

NXOODQÕOPDVÕ� LOH� GHYDP� HWPHNWHGLU�� (NRORMLN� PLPDUOÕN� D\QÕ� ]DPDQGD� � � \ÕNÕP� DúDPDVÕQGD�
PDOL\HWL�PLQLPXP�VHYL\H\H�LQGLUPH\L�GH�DPDoODPDNWDGÕU� 
(NRORMLN� PLPDUOÕN� LQVDQ�� GR÷D� YH� WHNQRORML� LOH� YDUROPDNWDGÕU�� �7|Q�N�� ������ (NRORMLN�
mimDUOÕN� \HQLOHQHPH\HQ� HQHUMLOHULQ� DNÕOFÕ� NXOODQÕPÕQÕ� DPDoODGÕ÷Õ� JLEL� WHNQRORML� LOH�
\HQLOHQHELOLU� HQHUMLOHUGHQ� HQHUML� �UHWLPLQL� GH� LONH� HGLQPLúWLU��<DSÕODUGD� WDVDUÕP� DúDPDVÕQGD�
HQHUML� WDVDUUXIXQD� \|QHOLN� X\JXODPDODUOD� ELUOLNWH� �UHWLP� YH� LúOHWLP� VÕUDVÕQGD� X\JXlanan 

\HQLOHQHELOLU� HQHUML� G|Q�ú�P� VLVWHPOHUL� LOH� WHNQRORML�� HNRORMLN� PLPDUOÕN� HWLNHWOHULQGHQ� ELUL�
KDOLQH�JHOPLúWLU�� 
$WÕNODUÕQ� JHUL� ND]DQÕPODUÕ� YH� NXOODQÕODQ�PDO]HPHOHULQ� JHUL�G|Q�ú�PO��ROPDODUÕ� GD� HNRORMLN�
PLPDUOÕN� LONHOHULQGHQ� ELULGLU�� <DSÕODUÕQ� GR÷DO� oHYUH\H� X\XPOX� ROPDVÕ�� LQVDQ� YH� oHYUH�
DUDVÕQGDNL� GHQJHQLQ� PLPDUL� WDVDUÕPODUGD� VD÷ODQPDVÕ� GD� ELU� GL÷HU� HNRORMLN� PLPDUOÕN�
ilkelerindendir. 

(NRORMLN�PLPDUOÕN��X\JXODPDODUGD�GLVLSOLQOHU�DUDVÕ�KL\HUDUúL\L�GH�JHUHNOL�NÕOPDNWDGÕU�0LPDUL�
WDVDUÕPÕQ� ELQDQÕQ� D\GÕQODWPD�� ÕVÕWPD� YH� VR÷XWPD� GH÷HUOHULQGH� ROGXNoD� |QHPOL� ELU� SD\Õ�
EXOXQPDNWDGÕU��0LPDUODU� WDVDUÕPÕQ� LON�DúDPDODUÕQGD�ELQDQÕQ� W�NHWHFH÷L�HQHUML�PLNWDUÕQÕ�oRN�
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ID]OD�HWNLOH\HFHN�NDUDUODU�DOPDNWDGÕUODU��%X�QHGHQOH�HNRORMLN�NRQXW� WDVDUÕPODUÕQGD� LON�KHGHI�
mevcut tüketilHQ�HQHUML�PLNWDUÕQÕ�PLQLPL]H�HWPHN�GDKD�VRQUD�X\JXQ�ELU�ÕVÕWPD��D\GÕQODWPD�\D�
GD�VR÷XWPD�VLVWHPL�VHoPHNWLU��%X�\DSD\�VLVWHPOHU�\HULQH�\HQLOHQHELOLU�HQHUML�ND\QDNODUÕQGDQ�
HQHUML�HOGH�HGHELOHQ�VLVWHPOHULQ�X\JXODQPDVÕ�GD�WHUFLK�HGLOPHOLGLU���(NRORMLN�NRQXW�WDVDUÕP�YH�
üretim süreçlerinde mimarlar, tesisat mühendisleri ve elektrik mühendisleri beraber 

oDOÕúPDOÕGÕU�� %|\OHFH� DOÕQDQ� |QOHPOHULQ� YH� X\JXODQDQ� VLVWHPOHULQ� � \DSÕ\D� WDP� DQODPÕ\OD�
HQWHJUDV\RQX� VD÷ODQDELOPHNWH� YH�PDNVLPXP�GHUHFHGH�YHULP� DOÕQDELOPHNWH�� LVWHQLOHQ� EDúDUÕ�
elde edilebilmektedir. 

(NRORMLN�NRQXW�WDVDUÕPODUÕQGD�LON�DúDPD�HQHUML�NRUXQXPXQX�VD÷OD\DELOPHN�DPDFÕ\OD�EDúDUÕOÕ�
WDVDUÕP�NDUDUODUÕ�YHUHELOPHNWLU��%XUDGD�PLPDUODUD�|QHPOL�J|UHYOHU�G�úPHNWHGLU��0HNDQODUGD�
ÕVÕWPD�� D\GÕQODWPD� YH� VR÷XWPD� \|Q�QGHQ� JHUHNOL� NRQIRU� úDUWODUÕQÕQ� VD÷ODQDPDPDVÕ�
GXUXPODUÕQGD�� LVWHQLOHQ� NRQIRU� úDUWODUÕQÕ� HOGH� HGHELOPHN� LoLQ� KDUFDQDFDN� HQHUML� PLNWDUÕ� GD�
DUWDFDN��NXOODQÕODFDN�\DSD\�VLVWHP�E�\�NO�NOHUL�GH�DUWDFDNWÕU���dDNPDQXV������� 
øNLQFL� DúDPD� LVH� ELQD\D� YH� oHYUH\H� HQ� X\JXQ� SDVLI� ÕVÕWPD�� D\GÕQODWPD�� KDYDODQGÕUPD� YH�
VR÷XWPD�NDUDUODUÕQÕQ� DOÕQPDVÕGÕU��%|\OHOLNOH� ND\QDNODUÕQ� DNÕOFÕ� NXOODQÕPÕ� LONHVL� X\JXODQPÕú�
ROXS��GL÷HU�\DSD\�VLVWHPOHUH�\D�GD�\HQLOHQHELOLU�HQHUML�ND\QDNODUÕQGDQ�HQHUML��UHWHQ�VLVWHPOHUH�
ELQHQ�HQHUML�\�N��D]DOWÕOPÕú olunur. (Çakmanus, 2003) 

ho�QF�� DúDPDGD� LVH�PHYFXW� WDVDUÕP� NDUDUODUÕQÕQ� \DQÕ� VÕUD�PHNDQLN� SURMH� X\JXODPDODUÕ� YH�
EXQODUD� GHVWHN� RODELOHFHN� \HQLOHQHELOLU� HQHUML� G|Q�ú�P� VLVWHPOHUL� GH� X\JXODQDELOPHNWHGLU��
$QFDN� LON� DúDPDGD� DOÕQDQ� WDVDUÕP� NDUDUODUÕ� EX� VLVWHPOerin üzerine binen enerji yüklerini 

KDILIOHWPHN� YH� HQHUML� W�NHWLPLQL� PLQLPL]H� HWPHN� DoÕVÕQGDQ� ROGXNoD� |QHPOL� ELU� URO�
R\QDPDNWDGÕU���dDNPDQXV������� 

����%|O�P�6RQXoODUÕ 
(NRORMLN�ELQD� WDVDUÕPODUÕ�GLVLSOLQOHU�DUDVÕ�ELU�HNLS�oDOÕúPDVÕQÕ�GD�EHUDEHULQGH�JHWLUPHNtedir. 

%|\OHOLNOH�ELQD� W�P�ELOHúHQOHUL�YH�NXOODQÕODQ�VLVWHPOHU� LOH�ELU�E�W�Q�RODUDN�HOH�DOÕQPDNWD�YH�
DOÕQDQ�YHULP�DUWWÕUÕOPDNWDGÕU���dDNPDQXV������� 
øNOLPH�� GR÷DO� oHYUH\H� X\JXQ�� P�PN�Q� ROGX÷XQFD� D]� HQHUML� W�NHWHQ� DQFDN�� EX� VÕUDGD�
RODELOGL÷LQFH�\HQLOHQHELOLU�HQHUMLOHUGHQ�\DUDUODQDQ�ELQD�WDVDUÕPODUÕ�HNRORMLN�PLPDUOÕ÷ÕQ�EDúOÕFD�
KHGHIOHULQGHQGLU�� %X� KHGHIOHUH� XODúDELOPHN� LoLQ�� NRQX\D� HQHUML� YH� HNRORML� DoÕVÕQGDQ�
EDNÕOPDOÕGÕU��0HYFXW�ND\QDNODUÕQ�DNÕOFÕ�NXOODQÕPÕ��G|Q�ú�P�JHUHNOHUL�YH�EXQX�VD÷OD\DELOHFHN�
sistemlerL�WDQÕPDN�YH�ELOPHN�JHUHNPHNWHGLU���dDNPDQXV������� 
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7HNQRORMLQLQ� JHOLúLPL� LOH� EHUDEHULQGH� JHWLUGL÷L� DYDQWDMODUÕQ�YH�NÕVÕWODPDODUÕQ� ELOLQPHVL�� W�P�
EXQODUD� J|UH� GH÷HUOHQGLUPH� \DSDELOPHN� HNRORMLN� WDVDUÕP� KHGHIOHULQH� XODúDELOPHN� LoLQ� ELU�
GL÷HU�\|QWHPGLU���dDNPanus, 2003) 

%LQD� WDVDUÕP�� �UHWLP� YH� LúOHWLP� V�UHoOHULQGH� IDUNOÕ� X]PDQOÕN� DODQODUÕQGDNL� HNLSOHU� DUDVÕQGD�
LúELUOL÷L� \DSPDN� YH� WHNQRORML� YH� HQHUMLQLQ� WDVDUÕPGD� URO� R\QD\DELOHFHN� IDUNOÕ� X]PDQOÕN�
DODQODUÕQÕ� WDQÕPDN� YH� ELOPHN�� HNRORMLN� WDVDUÕPD� XODúPD� KHGHIOHULQden kabul edilmektedir.  

(Çakmanus, 2003) 

0HYFXW�oHYUH�NLUOLOL÷LQH�NRQXWODUÕQ�HWNLOHUL�dL]HOJH����¶GH�J|VWHULOPLúWLU��.RQXWODUGDNL�HQHUML�
W�NHWLPLQLQ� oRN� ID]OD� ROPDVÕ� QHGHQL� LOH�PLPDUODUD� G�úHQ� VRUXPOXOXN� ROGXNoD� ID]ODGÕU�� %X�
QHGHQOH������¶OHUGH�EDúOD\DQ�PLPDULGH�HNRORML�ND\QDNOÕ��oHYUH\L�NRUXPD\D�\|QHOLN�|QOHPOHU��
%UXQWOXQG�UDSRUX�YH�HQ�VRQ������\ÕOÕQGD�LP]DODQDQ�.\RWR�6|]OHúPHVL�LOH�KÕ]�ND]DQPÕúWÕU�� 
øON� RODUDN� J�QHú� PLPDUOÕ÷Õ� RODUDN� RUWD\D� oÕNDQ� HNRORMLN�PLPDUOÕN� NDYUDPÕ�� )�/��:ULJKW¶ÕQ�
ROXúWXUGX÷X� RUJDQLN� PLPDUL� LOH� GH� EHQ]HUOLN� J|VWHUPHVLQH� UD÷PHQ�PLPDUL\L� GDKD� ELOLPVHO�
RODUDN�LQFHOHPHNWH�YH�RUJDQLN�PLPDULGHQ�D\UÕOPDNWDGÕU���$\D]������� 
+Õ]OÕ� Q�IXV� DUWÕúÕ� YH� EXQD� ED÷OÕ� RODUDN� SODQVÕ]� NHQWOHúPH�� NRQWUROV�]� \DSÕODúPD�� DOW� \DSÕ�
VRUXQODUÕ� YH� EHUDEHULQGH� JHWLUGLNOHUL�� GR÷DGDNL� FDQOÕ� KD\DWÕ� YH� LQVDQ� VD÷OÕ÷ÕQÕ� GD� ROXPVX]�
HWNLOH\HQ� oHYUHVHO� VRUXQODU�� ND\QDNODUÕQ� \DúDGÕ÷ÕPÕ]� DVÕU� LoHULVLQGH� W�NHQHFH÷L� RODVÕOÕ÷Õ� YH��
\HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ� W�NHWLPL� VRQXFX� DoÕ÷D� oÕNDQ� PDGGHOHULQ� oHYUH\H�
verdikleri zarar NDUúÕVÕQGD�GDKD� VD÷OÕNOÕ�� GDKD� NDOLWHOL� YH� JHOHFHN�QHVLOOHULQ� LKWL\DoODUÕQD� GD�
FHYDS�YHUHELOHFHN�SODQODPDODU�J�Q�P�]GH�|QHPOL�ELU�URO�R\QDPDNWDGÕU����.RoKDQ������� 
(NRORMLN� PLPDUOÕN� NULWHUOHUL� PLPDUL� WDVDUÕPODU� LoLQ�� � �ONHPL]GH� KHQ�]� WDP� RODUDN�
uygulanamamDNWDGÕU��'HYOHW�WDUDIÕQGDQ�JHWLULOHQ�oHúLWOL�\DVDO�]RUXQOXOXNODUD�UD÷PHQ�HNRORMLN�
PLPDUOÕN� ELOLQFL� PLPDU� YH� LQúDDW� P�KHQGLVOHULQGH� ROGX÷X� JLEL� NRQXW� VDKLSOHULQGH� GH�
ROXúWXUXODPDGÕ÷Õ� J|]OHQPHNWHGLU�� 6RUXQD� o|]�P� RODUDN� NRQX� LOH� LOJLOL� H÷LWLP� ]RUXQOX�
olmaktaGÕU�� 6�UG�U�OHELOLU� WRSOXP�� V�UG�U�OHELOLU� oHYUH� YH� V�UG�U�OHELOLU� HNRQRPL� DQOD\ÕúÕ�
NLúLOHUH�DNWDUÕOPDOÕGÕU��*HOHFHN�QHVLOOHUH�NDUúÕ�VRUXPOXOXN�VD÷GX\XQXQ�ELU�VRQXFXGXU�� 
*�Q�P�]GH�HNRORMLN�PLPDUOÕN��HQHUML�ND\QDNODUÕQÕQ�DNÕOFÕ�NXOODQÕPÕQÕ��oHYUH\H�VDOÕQDQ�DWÕN�
YH�o|S�PLNWDUÕQÕ�PLQLPXPD�LQGLUPH\L��\HúLO�DODQODUÕQ�NRUXQPDVÕQÕ��LQVDQ�VD÷OÕ÷ÕQD�YH�oHYUH\H�
]DUDU� YHUPH\HFHN�� GR÷DO� \DSÕ� PDO]HPHOHULQLQ� NXOODQÕPÕQÕ� KHGHIOHPHNWHGLU�� (NRORMLN�
PLPDUOÕNWD�� JHOHFHNWHNL� HQHUML� VRUXQXQD� YH� PHYFXW� \HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ�
\DUDWWÕ÷Õ� oHYUH� VRUXQODUÕQD� NDUúÕ� \HQLOHQHELOLU� YH� WHPL]� HQHUML� ND\QDNODUÕQD� \|QHOLP�
NDoÕQÕOPD]GÕU� 
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��� (.2/2-ø.� 0ø0$5/,.7$� <(1ø/(1(%ø/ø5� (1(5-ø� .$<1$./$5,1,1�
.8//$1,0�6ø67(0/(5ø1ø1�ø1&(/(10(6ø 
Günümüzde bir çok sektörde  vazgeçilmez bir ihtiyaç hDOLQH�JHOHQ��HQHUMLQLQ�oHYUH�VD÷OÕ÷ÕQD�
HWNLOHULQLQ�GH�J|]�|Q�QGH�EXOXQGXUXOPDVÕ�JHUHNPHNWHGLU��'DKD�|QFH�GH�EHOLUWLOGL÷L�JLEL��GR÷DO�
HQHUML� ND\QDNODUÕQÕQ� NXOODQÕPÕQÕQ� DUWWÕUÕOPDVÕ� YH� NXOODQÕP� WHNQRORMLOHULQLQ� JHOLúWLULOPHVL�
|QFHOLNOL� � DUDúWÕUPD� YH� \DWÕUÕP� DODQODUÕ� KDOLQH� JHOPLúWLU�� <HQLOHQHELOLU� HQHUMLOHULQ� NRQXW�
VHNW|U�QGH� NXOODQÕPODUÕQÕQ� LQFHOHQPHVL� DPDFÕ� LOH� EX� E|O�PGH� HQHUML� NDYUDPÕ� HOH� DOÕQDUDN��
\HQLOHQHPH\HQ�YH�\HQLOHQHELOLU�HQHUML�ND\QDNODUÕ�YH�EX�ND\QDNODUÕQ�G�Q\DGD�YH��ONHPL]GHNL�
NXOODQÕP�SRWDQVL\HOOHULQGHQ��PLPDUOÕNWD�NXOODQÕP�YH�X\JXODPD�|UQHNOHULQGHQ�V|]�HGLOHFHNWLU� 
(QHUML�JHQHO�DQODPGD�ELU�LúL�\DSDELOPH�J�F��RODUDN�WDQÕPODQPDNWDGÕU��³(QHUML��HOOH�WXWXOPD\DQ�
J|]OH� J|U�OHPH\HQ�� ELU� DQODPGD� PDGGHVHO� YDUOÕ÷Õ� ROPD\DQ� ELU� J�o� RODUDN� WDQÕPODQÕU��
EnerjLQLQ�IL]LNWH�HQ�EDVLW�WDQÕPÕ�³Lú�\DSDELOPH�J�F�G�U´��%X�WDQÕP�oRN�EDVLW�ROPDNOD�ELUOLNWH�
SUDWLN�DoÕGDQ�DQODPOÕGÕU��dRN�JHQLú�DQODPGD�LVH�HQHUML�³PDGGH´�GHPHNWLU��8]D\GDNL�HQHUMLQLQ�
GHYDPOÕ� RODUDN� PDGGH\H�� PDGGHQLQ� GH� WHNUDU� HQHUML\H� G|Q�úW�÷�Q�� J|]� |Q�QGH�
EXOXQGXUXUVDN��PDGGH��VRPXWODúPÕú�ELU�HQHUML�ELoLPLGLU��DQFDN�NHQGL�EDúÕQD�KDUHNHW�HGHPH]�´�
�*|NVX������%R]GR÷DQ������� 
øQVDQÕQ�\HUOHúLN�KD\DWD�JHoPHVL� LOH�NXOODQGÕ÷Õ�|QHPOL�ELU�HQHUML�ND\QD÷Õ�VX�HQHUMLVLGLU��0g��
����\ÕOODUÕQGD�\DSÕODQ�VX�GH÷LUPHQOHUL�LOH�QHKLUOHUGHQ�KÕ]OD�DNDQ�VX�HQHUMLVL��WDUODODUGDQ�HOGH�
HGLOHQ��U�QOHULQ�|÷�W�OPHVLQGH�NXOODQÕOPÕúWÕU� 
06�� ���� \�]\ÕOGD� NXOODQÕPÕ� \D\JÕQODúDQ� EDúND� ELU� PDNLQH� GH� U�]JDU� J�F�� LOH� oDOÕúDQ� \HO�
GH÷LUPHQOHULGLU��<HO�GH÷LUPHQOHUL�GH�LON�EDúODUGD�HOGH�HGLOHQ�WDUÕP��U�QOHULQLQ�|÷�W�OPHVLQGH�
NXOODQÕOVD�GD�GDKD�VRQUD�HOHNWULN�HOGH�HGLOPHVLQGH�GH�\HO�GH÷LUPHQOHULQGHQ�\DUDUODQÕOPÕúWÕU� 
���� \�]\ÕOGDQ� VRQUD� HQHUML� �UHWLPLQGH�RGXQXQ� \HULQL� N|P�U�Q� DOPDVÕ� LOH� ÕVÕ� HQHUMLVL� YHULPL�
DUWPÕúWÕU��'DKD�oRN�HQHUMLQLQ�GDKD�NÕVD�V�UGH�HOGH�HGLOPHVL�LOH�GDKD�|QFH�LúOHQHPH\HQ�PHWDOOHU�
\�NVHN�VÕFDNOÕNODUGD�LúOHQPLúWLU��.|P�U�Q�VDQD\LGH�ÕVÕQPD�DPDoOÕ�NXOODQÕPÕ�VDQD\L�GHYULPLQL�
GH�EHUDEHULQGH�JHWLUPLúWLU� 
����\�]\ÕOGD�SHWURO�Q�GH�EXOXQPDVÕ\OD�HQHUML�NXOODQÕPÕ�KÕ]ODQPÕúWÕU��øON�GHID�����¶GD�$%D’de 

7LWXVYLOOH¶GH� DoÕODQ� ELU� NX\XGDQ� SHWURO� oÕNDUÕOPÕúWÕU�� ���\�]\ÕOGD� \HQL� HQHUML� ND\QDNODUÕQÕQ�
EXOXQPDVÕ� LOH� HQHUML� NXOODQÕPÕ� KÕ]OÕ� ELU� DUWÕú� J|VWHUPLúWLU�� (QHUML� NXOODQÕPÕQGDNL� EX� � DUWÕú�
WHNQRORMLGHNL� JHOLúLPLQ� GH� ELU� J|VWHUJHVLGLU�� dRN� |QHPOL� WHNQRORMLN� JHOLúPHOHU� EX� \�]\ÕOGD�
JHUoHNOHúPLúWLU�� øON� WLFDUL�EXKDUOÕ�JHPL� �������� LON�EXKDUOÕ� ORNRPRWLI� �������� WHOHIRQ� ��������
elektrik ampulü (1880), ilk elektrik motoru (1888), ilk diesel motoru (1892) ve ilk otomobil 

�UHWLPL��������%HQ]�YH�)RUG��EX�\�]\ÕOGD�JHUoHNOHúPLúWLU���øQDQ������� 
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����\�]\ÕO� LVH�GDKD�oRN�����\�]\ÕOGD�NHúIHGLOHQ�HQHUML�ND\QDNODUÕ�NXOODQÕP�\|QWHPOHULQLQ�YH�
�UHWLOHQ�WHNQRORMLN��U�QOHULQ�JHOLúWLULOGL÷L�ELU�\�]\ÕO�ROPXúWXU��'ROD\ÕVÕ\OD�HQHUML�NXOODQÕPÕ�oRN�
DUWPÕúWÕU��<HQL�ELU�HQHUML�ND\QD÷Õ�RODQ�DWRP�HQHUMLVL�EX�\�]\ÕOGD�J�QGHPH�JHOPLúWLU��$WRPXQ�
oHNLUGH÷LQLQ�SDUoDODQPDVÕ�LOH�HOGH�HGLOHQ�EX�HQHUMLQLQ�LON�NXOODQÕPÕ����'�Q\D�6DYDúÕ�VÕUDVÕQGD�
+LURúLPD¶\D� DWÕODQ� DWRP�ERPEDVÕ� úHNOLQGH� ROPXúWXU�� %HQ]HU� ELU� WHNQRORML\H� VDKLS� KLGURMHQ�
ERPEDVÕ�GD�\LQH�EX�\�]\ÕOGD��UHWLOPLú�ELU�X\JXODPDGÕU�� 
*|U�OG�÷�� �]HUH� ���� \�]\ÕOGD� oHúLWOL� HQHUML� ND\QDNODUÕQD� RODQ� LKWL\Do� oRN� DUWPÕú� KDWWD�
LQVDQR÷OX�� oR÷X� \HQLOHQHPH\HQ� HQHUMLOHU� VÕQÕIÕQD� GDKLO� EX� HQHUMLOHUH� J�QGHOLN� \DúDPÕQÕ�
V�UG�U�OHELOPHN�LoLQ�ED÷ÕPOÕ�KDOH�JHOPLúWLr.  
�����YH������\ÕOODUÕQGD�\DúDQDQ�SHWURO�NUL]OHUL��ELU�J�Q�W�P�WHNQRORMLPL]LQ�YH�X\JDUOÕ÷ÕPÕ]ÕQ�
ED÷OÕ�ROGX÷X�EX�HQHUML�ND\QD÷ÕQÕQ�ELU�J�Q�W�NHQHFH÷LQL�J|VWHUPLúWLU��%DúND�ELU�VRUXQ�GD�EXJ�Q�
HQHUML�ND\QD÷Õ�RODUDN�NXOODQÕODQ�SHWURO�W�UHYL�ND\QDNODUÕQ�NXOODQÕOPDODUÕ�VÕUDVÕQGD�RUWD\D�oÕNDQ�
NLP\DVDO� PDGGH� YH� JD]ODUGÕU�� 7�P� EXQODU� oHYUH� VRUXQXQX� GD� J�QGHPH� JHWLUPLúWLU�� %X�
ND\QDNODUÕQ� LQVDQ� VD÷OÕ÷ÕQD� GD� ROXPVX]� HWNLOHUL� EXOXQPDNWDGÕU�� 7�NHQHELOLU� HQHUML�
ND\QDNODUÕQGDQ� oHNLUGHN� HQHUMLVL� GH� NXOODQÕOPDVÕ� VÕUDVÕQGD� ROXúDQ� UDG\RDNWLI� DWÕNODUGÕU�� %X�
DWÕNODUÕQ� RUWDGDQ� NDONPDVÕ� LoLQ� JHUHNHQ� WHN� úH\� ]DPDQGÕU� YH� EX� V�UH� LoLQGH� EX� DWÕNODUÕQ�
oHYUH\H�YH�LQVDQODUD�]DUDU�YHUPHPHVL�JHUHNPHNWHGLU��$\UÕFD�EX�HQHUML�ND\QDNODUÕQGDQ�HQHUML�
elde eden santrallerin de herhangi bir kaza DQÕQGD� oHYUH\H� ]DUDU� YHUPHOHUL� NDoÕQÕOPD]GÕU��
�øQDQ������� 
*�Q�P�]GH� \HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ� ROXPVX]� HWNLOHQPLú� RODQ� G�Q\DPÕ]� LoLQ�
JHOHFHN� QHVLOOHUH� \DúDQDELOLU� ELU� oHYUH� EÕUDNPDN� DGÕQD�� oHúLWOL� oDOÕúPDODU� \DSÕOPDNWDGÕU��
Tükenebilir enerji kaynaNODUÕQÕQ� HWNLOHULQL� HQ� D]D� LQGLUPHN�� JLGHUHN� D]DODQ� PLNWDUODUGD�
NXOODQÕPODUÕQÕ� VD÷ODPDN� \�]\ÕOÕPÕ]ÕQ� HQHUML� SROLWLNDVÕQÕQ� WHPHOLQL� ROXúWXUPDNWDGÕU��
'ROD\ÕVÕ\OD� W�NHQHELOLU�HQHUML�ND\QDNODUÕQÕQ�\HULQH�JHoHELOHFHN��G�Q\DGDNL�HQHUML� LKWL\DFÕQÕQ�
WDPDPÕQÕ� VD÷OD\DELOHFHN�� NROD\�YH�ERO� EXOXQDQ� W�NHQPH]�� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQD�
\|QHOLP� GH� NDoÕQÕOPD]GÕU�� *|U�O�\RU� NL�� ���� \�]\ÕO� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ�
NXOODQÕPÕQÕQ�E�\�N�RUDQGD�DUWÕú�J|VWHUHFH÷L�ELU�\�]\ÕO�RODFDNWÕU� 
Günümüzde bir çok alanda en önemli ihtiyaç haline gelen enerji, üretim-tüketim ve talep 

GR÷UXOWXVXQGD� ELULQFLO� YH� LNLQFLO� ND\QDNODU� RODUDN� VÕQÕIODQGÕUÕOÕU�� %LULQFLO� ND\QDNODU� GR÷DGD�
PHYFXW�ND\QDNODUGÕU��IRVLO�\DNÕWODU��J�QHú�YH�W�UHYOHUL��XUDQ\XP��WRU\XP��MHRWHUPDO�HQHUML��VX�
enerjilHUL����øNLQFLO�HQHUMLOHU�LVH�GR÷DGD�YDUROPD\DQ�IDNDW�GR÷DGD�YDURODQ�EDúND�ELU�HQHUML�\ROX�
LOH�HOGH�HGLOHQ�HQHUML�ND\QDNODUÕGÕU��HOHNWULN�HQHUMLVL��KDYDJD]Õ��EULNHW��NRN���%R]GR÷DQ�������� 
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(QHUML�ND\QDNODUÕ��oHYUH\H�RODQ�HWNLOHUL�J|]�|Q�QH�DOÕQGÕ÷ÕQGD�\HQLOenemeyen ve yenilenebilir 

HQHUML�ND\QDNODUÕ�RODUDN�LNL�JUXSWD�WRSODQÕU� 

����<HQLOHQHPH\HQ�(QHUML�.D\QDNODUÕ  
<HQLOHQHPH\HQ�HQHUML�ND\QDNODUÕ��PLO\RQODUFD�\ÕO�|QFH�GHSRODQPÕú�RODQ�IRVLO�DWÕNODUÕ��SHWURO��
GR÷DOJD]��N|P�U��SHWUROO��ND\DODU�YH�Q�NOHHU�HQHUMLGLU�������\ÕOÕ�YHULOHULQH�J|UH�EXOXQDQ�IRVLO�
\DNÕWODUGDQ� SHWURO�Q� ��� \ÕO�� NDWÕ� \DNÕWODUÕQ� ���� \ÕO�� YH� GR÷DOJD]ÕQ� LVH� ��� \ÕO� LoLQGH�
tükenecekleri tahmin edilmektedir. 

1�IXV� \R÷XQOX÷XQXQ� JLGHUHN� DUWPDVÕ� YH� EXQD� ED÷OÕ� RODUDN� ND\QDN� W�NHWLPLQGHNL� DUWÕú� YH�
kaynakODUÕQ�VÕQÕUOÕ�ROXúX��HQHUML� W�NHWLPLQGH�|QHPOL�ELU�SD\Õ�EXOXQDQ�LQúDDW�VHNW|U�QGH�\HQL�
o|]�P� DUD\ÕúODUÕQD� JLGLOPHVLQH� QHGHQ� ROPXúWXU��g]HOOLNOH� ����� YH� �����\ÕOODUÕQGDNL� SHWURO�
NUL]OHUL� LOH� HQHUML� VRUXQX� J�QGHPH� JHOPLú� YH� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕPÕ�
oDOÕúPDODUÕ�KÕ]�ND]DQPÕúWÕU� 

����<HQLOHQHELOLU�(QHUML�.D\QDNODUÕ 
<HQLOHQHELOLU� HQHUML� ND\QDNODUÕ�� J�QHú� HQHUMLVL� �� U�]JDU� HQHUMLVL�� KLGURMHQ� HQHUMLVL�� MHRWHUPDO�
HQHUML�� ELRN�WOH� HQHUMLVL� YH� KLGUROLN� HQHUMLGLU�� <HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕ� LOH 

NÕ\DVODQGÕ÷ÕQGD�oHYUH\H�RODQ�ROXPVX]�HWNLOHUL�D]GÕU��%X�QHGHQOH�³WHPL]�HQHUMLOHU´�RODUDN�GD�
DGODQGÕUÕOÕUODU� 
<HQLOHQHELOLU�HQHUML�ND\QDNODUÕQÕQ�ROXPOX�\|QOHUL�DúD÷ÕGDNL�JLEL�VÕUDODQDELOLU� 
• dHYUH\H�RODQ�ROXPVX]�HWNLOHULQLQ�D]�ROPDVÕ� 
• Hava, su, çevre kirlilL÷LQH� QHGHQ� ROPDPDODUÕ�� VHUD� HWNLVLQL� D]DOWPDODUÕ� YH� PHYFXW�
KD\YDQ�W�UOHULQL�YH�ELWNL�GRNXVXQX�NRUXPDODUÕ�� 
• <HQLOHQHELOLU��W�NHQPH]��ROPDODUÕ 
• <HUHO�ROPDODUÕ 
• 7RSOXPVDO��J�YHQOLN��LúOHWPH��\DNÕW�YH�DWÕNODUÕQÕQ�\RN�HGLOPH�PDOL\HWOHULQLQ�D]�ROPDVÕ� 
• Ekolojik olPDODUÕ�YH�JHOHFHN�QHVLOOHULQ�GH�KDNODUÕQD�VD\JÕOÕ�ROPDODUÕ 
• <DNÕW�\|Q�QGHQ�EDúND��ONHOHUH�ED÷ÕPOÕOÕ÷Õ�RUWDGDQ�NDOGÕUGÕNODUÕ�JLEL�EX�QHGHQOH�oÕNDQ�
VDYDúODUÕQGD�|Q�QH�JHoPHOHUL�YH�EDUÕúÕ�GHVWHNOH\LFL�ROPDODUÕ 
• 7RSOXPVDO�YH�HNRQRPLN�JHOLúPH\L�GHVWHNOHPHOHUL 
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JohDQQHVEXUJ�6�UG�U�OHELOLU�.DONÕQPD�'�Q\D�=LUYHVL¶QGH�\HQLOHQHELOLU�HQHUML�ND\QDNODUÕQÕQ�
NXOODQÕPODUÕQÕQ� WRSODP� PHYFXW� HQHUML� ND\QDN� NXOODQÕPÕQD� RUDQÕQÕ� DUWWÕUPD� KHGHIOHQPLú� YH�
8OXVDO� .RRUGLQDV\RQ� *UXEX� 7�&� dHYUH� %DNDQOÕ÷Õ� \DUGÕPÕ� LOH� NRQX� LOH� LOJLOL� oDOÕúPDlar 

EDúODWÕOPÕúWÕU�� 
øoLQGH�EXOXQGX÷XPX]�\�]\ÕOGD�JHUoHNOHúPHVL�EHNOHQHQ�HQHUML�NUL]L�YH�oHYUH��LQVDQ�VD÷OÕ÷ÕQÕ�
GD�HWNLOH\HQ�PHYFXW�ROXPVX]�IDNW|UOHU�JHUH÷LQFH��\HQLOHQHELOLU�HQHUML�ND\QDNODUÕQÕQ�NXOODQÕPÕ�
�ONHOHULQ�HQHUML�SROLWLNDODUÕQD�\|Q�YHUHQ�|QHPOL�NULWHUOHUGHQ�ROPDOÕGÕU�7�P�G�Q\D��ONHOHUL�LOH�
ELUOLNWH�7�UNL\H¶GH�GH�ELU�DQ�|QFH�NRQX�LOH�LOJLOL�\DVDO�G�]HQOHPHOHU�\DSÕOPDOÕ�YH�LOJLOL�UHVPL�
NXUXOXúODU� ND\QDN� \HUOHULQL�� PLNWDUÕQÕ� YH� SRWDQVL\HOLQL� EHOLUOH\HUHN� ELOLPVHO� oDOÕúPDODU�
EDúODWÕOPDOÕGÕU�� 'HYOHW� WHúYL÷L�� YHUJL� LQGLULPL� JLEL� X\JXODPDODUOD� |]HO� JLULúLPFLOHU�
GHVWHNOHQPHOLGLU�� 7�UNL\H¶QLQ� VDKLS� ROGX÷X�\HQLOHQHELOLU� HQHUML� SRWDQVL\HOL�GLNNDWH� DOÕQDFDN�
ROXQXUVD�� NXOODQÕODQ� HQHUMLQLQ� E�\�N� ELU� NÕVPÕQÕQ� \HQLOHQHELOLU� – temiz enerjilerden 

VD÷ODQPDVÕ�|Q�QGH�KLoELU�HQJHO�EXOXQPDPDNWDGÕU� 

������*�QHú�(QHUMLVL 
³*�QHú�HQHUMLVL��J�QHúLQ�oHNLUGH÷LQGH�\HU�DODQ�I�]\RQ�V�UHFL�LOH�DoÕ÷D�oÕNDQ�ÕúÕPD�HQHUMLVLGLU��
J�QHúWHNL�KLGURMHQ�JD]ÕQÕQ�KHO\XPD�G|Q�úPHVL�úHNOLQGHNL�I�]\RQ�V�UHFLQGHQ�ND\QDNODQÕU��%X�
enerjinin dünyaya geOHQ�N�o�N�ELU�E|O�P��GDKL��LQVDQOÕ÷ÕQ�PHYFXW�HQHUML�W�NHWLPLQGHQ�NDW�NDW�
ID]ODGÕU��*�QHú�HQHUMLVLQGHQ�\DUDUODQPD�NRQXVXQGDNL�oDOÕúPDODU�|]HOOLNOH�����¶OHUGHQ�VRQUD�
KÕ]� ND]DQPÕú�� J�QHú� HQHUMLVL� VLVWHPOHUL� WHNQRORMLN� RODUDN� LOHUOHPH� YH� PDOL\HW� EDNÕPÕQGDQ�
G�úPH� J|VWHUPLú�� J�QHú� HQHUMLVL� oHYUHVHO� WHPL]� ELU� HQHUML� ND\QD÷Õ� RODUDN� NHQGLQL� NDEXO�
HWWLUPLúWLU�´�>�@ 
*�QHú� HQHUMLVL�� NROD\� HOGH� HGLOHELOPHVLQLQ� \DQÕ� VÕUD� oHYUH\H� ]DUDU� YHUPHPHVLQGHQ� GROD\Õ�
\HQLOHQHELOLU� YH� W�NHQPH]� HQHUML� ND\QDNODUÕ� LoLQGH� LON� VÕUDGD� \HU� DOPDNWDGÕU�� '�Q\DPÕ]D�
\DNODúÕN� ���� PLO\RQ� NP�� X]DNOÕNWDNL� J�QHú�� G�Q\DGD� ELU� \ÕOGD� NXOODQÕODQ� WRSODP� HQHUMLQLQ�
\DNODúÕN����ELQ�NDWÕ�NDGDU�HQHUML�J|QGHUPHNWHGLU��'�Q\DQÕQ�J�QHú�HWUDIÕQGD�G|QHUNHQ�NHQGL�
HWUDIÕQGD� GD� G|QPHVL� J�QHúWHQ� JHOHQ� HQHUMLQLQ� KHU� J�Q� GH÷LúLN� PLNWDUGD� ROPDVÕQD� QHGHQ�
ROPDNWD��EX�GXUXP�GD�G�Q\D��]HULQGH�PHYVLPOHULQ�ROXúPDVÕQÕ�VD÷ODPDNWDGÕU�� 
��%R]GR÷DQ������ 
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<HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� DUDVÕQGD� J�QHú�� ELULQFLO� HQHUML� ND\QD÷Õ� RODUDN� GD� |QHPOL� ELU�
\HUH� VDKLSWLU�� <HU\�]�Q�Q� FR÷UDIL� |]HOOLNOHULQGHQ� GROD\Õ� IDUNOÕ� GHUHFHOHUGH� ÕVÕQPDVÕQGDQ�
ROXúDQ�EDVÕQo�IDUNOÕOÕNODUÕQÕQ�ROXúWXUGX÷X�U�]JDU�YH�U�]JDU�VD\HVLQGH�ROXúDQ�RN\DQXV�DNÕQWÕODUÕ�
YH�GHQL]�GDOJD�HQHUMLOHUL�J�QHú�HQHUMLVLQLQ�W�UHYOHULGLU� 
7�NHQHELOLU�HQHUML�ND\QDNODUÕQÕQ�VÕQÕUOÕ�ROPDVÕ�YH�JLGHUHN�DUWDQ�oHYUH�NLUOLOL÷L�JLEL�SUREOHPOHU�
QHGHQL� LOH� |]HOOLNOH� ����¶OHUGHQ� VRQUD� J�QHú� HQHUMLVL� NXOODQÕPÕQD� \|QHOLN� oDOÕúPDODU� KÕ]�
ND]DQPÕúWÕU����*|NVDO������� 
7�UNL\H�J�QHú�HQHUMLVL� \|Q�QGHQ�]HQJLQ�ELU��ONHGLU��%XQGD�EXOXQGX÷X�FR÷UDIL�NRQXPXQ�GD�
büyüN� ELU� URO�� EXOXQPDNWDGÕU�� 'HYOHW� 0HWHRURORML� øúOHUL� *HQHO�0�G�UO�÷�¶Q�Q� ����-1982 

\ÕOODUÕ�DUDVÕQGD�\DSPÕú�ROGX÷X�|Oo�POHUH�GD\DQDUDN�(OHNWULN�øúOHUL�øGDUHVL�7�UNL\H¶QLQ�\ÕOOÕN�
J�QHúOHQPH�V�UHVLQL������VDDW������VDDW�J�Q���WRSODP�ÕúÕQÕP�úLGGHWLQL�LVH������NWh/m² olarak 

EHOLUOHPLúWLU�>�@ 
dL]HOJH�����7�UNL\H¶QLQ�\ÕOOÕN�RUWDODPD�J�QHú�HQHUMLVL�SRWDQVL\HOL�>�@ 
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J�Q� ����N:K�P��J�Q� ����VDDW�J�Q�
 

7�UNL\H¶GH� HQ� ID]OD� J�QHú� HQHUMLVL� DODQ� E|OJH� *�QH\� 'R÷X� $QDGROX� %|OJHVL¶GLU�� $NGHQL]�
%|OJHVL�LVH�LNLQFL�VÕUDGD�\HU�DOPDNWDGÕU��ùHNLO������ 
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ùHNLO�����7�UNL\H¶QLQ�J�QHú�HQHUMLVL�KDULWDVÕ�>�@ 
 

dL]HOJH�����7�UNL\H¶QLQ�\ÕOOÕN�WRSODP�J�QHú�HQHUMLVL�SRWDQVL\HOLQLQ�E|OJHOHUH�J|UH�GD÷ÕOÕPÕ�>�@ 
 

%g/*(�� 723/$0�*h1(ù�(1(5-ø6ø 

�N:K�P��\ÕO��
*h1(ù/(10(�6h5(6ø��6DDW�\ÕO��

*�'2ö8�$1$'2/8� ����� �����
$.'(1ø=� ����� �����
'2ö8�$1$'2/8� ����� �����
ød�$1$'2/8� ����� �����
(*(� ����� �����
0$50$5$� ����� �����
.$5$'(1ø=� ����� �����

 

6RQ� \DSÕODQ� oDOÕúPDODU� LOH� 7�UNL\H¶GHNL� J�QHú� HQHUMLVL� SRWDQVL\HOLQLQ� PHYFXW� GH÷HUOHUGHQ�
GDKD� ID]OD� ROGX÷X� VRQXFXQD� YDUÕOPÕúWÕU�� (ø(� �(OHNWULN� LúOHUL� (W�W� øGDUHVL�� YH� '0ø� �'HYOHW�
0HWHRURORML�øúOHUL��NHVLQ�GH÷HUOHUH�XODúDELOPHN�LoLQ������\ÕOÕQGDQ�EX�\DQD����LOGH�NXUGXNODUÕ�
|Oo�P�LVWDV\RQODUÕ�LOH�J�QHú�HQHUMLVL�|Oo�POHUL�DOPDNWDGÕUODU��dDOÕúPDODU�VRQXFX�PHYFXW�J�QHú�
enerjisi potansiyelinin eldeki verilere göre % 20 –� ��� DUDVÕ� GDKD� ID]OD� oÕNDFD÷Õ� WDKPLQ�
edilmektedir. 

��������*�QHú�(QHUMLVLQGHQ�)D\GDODQDUDN�(QHUML�(OGH�(GLOPHVL 
*�QHú� HQHUMLVLQLQ� PLPDUOÕNWD� ÕVÕQPD� JHUHNVLQLPL� QHGHQL� LOH� NXOODQÕPÕ�� GL÷HU� HQHUML�
ND\QDNODUÕQD� J|UH� GDKD� HVNL� X\JXODPD� |UQHNOHULQH� VDKLSWLU�� *�QHú� KHU� ]DPDQ� GL÷HU�
\HQLOHQHELOLU�HQHUML�NXOODQÕP�VLVWHPOHULQH�RUDQOD�GDKD� ID]OD� WHUFLK�HGLOPLúWLU��(QHUMLQLQ�GDKD�
oRN�WDQÕQPDVÕ��NXOODQÕODQ�WHNQRORMLOHULQ�oRN�oHúLWOL�ROPDVÕQÕ�GD�EHUDEHULQGH�JHWLUPHNWHGLU��� 
*�QHú� HQHUMLVLQLQ�PLPDUOÕNWD� NXOODQÕPÕ�pasif sistemler ve aktif sistemler olmak üzere iki 

JUXED�D\UÕOPDNWDGÕU��$NWLI�YH�SDVLI�VLVWHPOHU�KDNNÕQGD�ELU�oRN�WDQÕP�PHYFXW�ROVD�GD�KHU�LNL�
VLVWHPL� ELUELULQGHQ� D\ÕUPDN� ROGXNoD� J�oW�U� �*|NVDO�� ������� .XOODQÕPODUÕQD� J|UH� SDVLI�
VLVWHPOHUGHQ�DNWLI�VLVWHPOHUH�GR÷UX�ELU�oL]HOJH�KD]ÕUODPDN�GDKD�GR÷UX�RODFDNWÕU��ùHNLO������ 
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dL]HOJHGH� GH� J|U�OG�÷�� JLEL� ELQD� WDVDUÕP� DúDPDVÕQGD� SODQODPD� \DNODúÕPODUÕ� YH� NXOODQÕODQ�
malzemeler ile günHú�HQHUMLVLQL�PHNDQODUÕQ�ÕVÕWÕOPDVÕ�LoLQ�NXOODQPDN�³SDVLI�VLVWHPOHU´�RODUDN�
DGODQGÕUÕOÕUNHQ��WDVDUÕPD�KHU�HNOHQHQ�\HQL�WHNQRORMLN��U�QOHU�DNWLI�VLVWHPOHUH�GR÷UX�DWÕODQ�ELU�
DGÕP� QLWHOL÷LQGHGLU�� %LQDQÕQ� PHNDQLN� VLVWHPOHUOH� GHVWHNOHQPHVL� LOH� oL]HOJHGH� DNWLI� J�QHú�
VLVWHPOHULQH�JHoLOGL÷L� YH�EX� VLVWHPOHULQ� SDVLI� VLVWHPOHUOH�GH� LVWHQGL÷LQGH�GHVWHNOHQHELOHFH÷L�
J|U�OP�úW�U�� 

 
 

ùHNLO�����*�QHúWHQ�\DUDUODQPDGD�SDVLI�YH�DNWLI�VLVWHPOHU��*|NVDO������� 
 

7�P�EX�VLVWHPOHU�PLPDUOÕNWD�³J�QHú�PLPDUOÕ÷Õ´�DGÕ�DOWÕQGD�WRSODQPÕúWÕU��*HQHO�RODUDN�J�QHú�
PLPDUOÕ÷Õ��J�QHú�UDG\DV\RQXQGDQ�ID\GDODQDUDN�J�QHúWHQ�JHOHQ�EX�HQHUML\L�\DSÕODUGD�HQ�
YHULPOL�úHNLOGH�NXOODQPDN�DPDFÕQÕ�WDúÕPDNWDGÕU� 
*�QHú�PLPDUOÕ÷Õ�� VDGHFH� DNWLI� \D� GD� VDGHFH� SDVLI� VLVWHPOHU� RODELOHFH÷L� JLEL� LNL� VLVWHPL� GH�
içinde bDUÕQGÕUDELOLU�� øNOLP� YH� oHYUH� YHULOHULQH� J|UH� WDVDUODQDQ� \DSÕODUGD� VLVWHP� ELOHúHQOHUL�
\DSÕ� ELOHúHQOHUL� RODUDN� WDVDUODQPDNWDGÕUODU�� $\UÕFD� X\JXODPDODUGD� GR÷DO�� LQVDQ� YH� oHYUH�
VD÷OÕ÷ÕQD�]DUDU�YHUPH\HQ�PDO]HPHOHU�NXOODQÕOPDNWDGÕU���'HGHR÷OX������� 
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Pasif Güneú�6LVWHPOHUL� 
3DVLI� VLVWHPOHU�� WDVDUÕP� HVQDVÕQGD� oHYUH� YH� LNOLP� YHULOHULQH� GD\DQDUDN� ROXúWXUXODQ� PHNDQ�
ELoLPOHUL� YH� \DSÕ� ELOHúHQOHUL� VD\HVLQGH� J�QHú� HQHUMLVLQGHQ� PDNVLPXP� YHULP� HOGH� HWPHN��
úHNOLQGH�WDQÕPODQDELOLUOHU��3DVLI�VLVWHPOHUGH�J�QH\-GR÷X�YH�J�QH\-bDWÕ�HNVHQLQGH�DoÕODQ�GXYDU�
ERúOXNODUÕ�\D�GD�NÕú�EDKoHOHUL�YH�VHUDODU�\DUGÕPÕ�LOH�J�QHú�HQHUMLVL�PHNDQ�LoLQH�DOÕQPDNWD�YH�
\DSÕ�ELOHúHQOHUL�YDVÕWDVÕ�LOH�PHNDQD�\D\ÕOPDNWDGÕU� 
Pasif sistemlerde üç ana fonksiyon mevcuttur: 

 

• 7RSODPD��*�QHú�HQHUMLVLQLQ�J�QH\-GR÷u ve güney-EDWÕ�DNVÕQGD�DoÕODQ�SHQFHUHOHU��NÕú�
EDKoHOHUL��VHUDODU��GROD\OÕ�NÕú�EDKoHOHUL��DWULXPODU�VD\HVLQGH�PHNDQ�LoLQH�DOÕQPDVÕGÕU� 
• 'HSRODPD��0HNDQ� LoLQH� DOÕQDQ� ÕVÕQÕQ� ELU� NÕVPÕ� NXOODQÕOGÕNWDQ� VRQUD� GL÷HU� NÕVPÕQÕQ�
]HPLQ�YH�GXYDUODUGD�GDKD�VRQUD�NXOODQÕOPDN��]HUH�GHSRODQPDVÕGÕU� 
• 'D÷ÕWPD��'HSRODQDQ�ÕVÕQÕQ�PHNDQD�GD÷ÕWÕOPDVÕGÕU��%X�LúOHP�ÕúÕQÕP�YH\D�WDúÕPD�\ROX�
LOH�RODELOHFH÷L�JLEL�IDQODU�YDVÕWDVÕ�LOH�GH�\DSÕOPDNWDGÕU��'HGHR÷OX������� 
 

Pasif sistemler de kendi içinde direkt pasif sistemler ve endirekt pasif sistemler olarak 

LNL\H�D\UÕOPDNWDGÕU��'LUHNW�YH�HQGLUHNW�SDVLI�VLVWHPOHULQ�oDOÕúPD�SUHQVLSOHUL�ùHNLO�����YH�ùHNLO�
���¶GH�J|VWHULOPLúWLU�� 
'LUHNW� SDVLI� VLVWHPOHU� J�QHú� ÕúÕ÷ÕQÕ� PHNDQ� LoLQH� DODUDN� GLUHNW� NXOODQPDNWDGÕUODU�� *�QG�]�
NXOODQÕOPD\DQ�HQHUML�GXYDU�YH�]HPLQGH�GHSRODQÕUNHQ�JHFH�EX�HQHUML�PHNDQD�GD÷ÕWÕOÕU��(QGLUHNW�
SDVLI� VLVWHPOHUGH� LVH� J�QHú� HQHUMLVL� PHNDQ� LoLQH� DOÕQÕUNHQ� D\QÕ� ]DPDQGD� GHSRODPD� GD�
\DSÕOPDNWDGÕU���/HEDQV������� 
'HSRODPD�DPDoOÕ�RODUDN�PHNDQODUGD�J�QH\H�EDNDQ�WURPEH�GXYDUÕ�VÕNoD�NXOODQÕOPDNWDGÕU��%X�
GXYDU� WRSOD\ÕFÕ�|Q�QH�NR\XODUDN�NR\X�\�]H\L�VD\HVLQGH�ÕVÕ\Õ�GHSRODU�YH�GDKD�VRQUD�PHNDQD�
\D\DU�� 'XYDU� �]HULQGH� DoÕODQ� ERúOXNODU� LVH� KDYD� VLUN�ODV\RQX� LoLQ� \DSÕOPDNWDGÕU�� 7URPEH�
GXYDUÕ� \HULQH� LoL� VX� LOH� GROX� VX� GXYDUÕ� NXOODQÕOÕUVD� HQHUML� YHULPL� Gaha çok artar. Bununla 

EHUDEHU�ND\D�]HPLQOHU�GH�GHSROD\ÕFÕ�RODUDN�NXOODQÕOPDNWDGÕUODU���/HEDQV������� 
�,VÕQÕQ� WRSODQPDVÕ� EDNÕPÕQGDQ� ELQDODUGD� �o� WHPHO� DoÕNOÕN� NXOODQÕOPDNWDGÕU�� %XQODU�� J�QH\�
DoÕNOÕNODUÕ�� oDWÕ� DoÕNOÕNODUÕ� YH� X]DN� DoÕNOÕNODUGÕU�� *�QH\� DoÕNOÕNODUÕ� PHNDQ� ÕVÕWPD� LoLQ� HQ�
|QHPOL� YH� HQ� oRN� NXOODQÕODQ� DoÕNOÕNODUGÕU��*�QH\H� DoÕODQ� SHQFHUHOHU� LOH�PHNDQ� LoLQH� DOÕQDQ�
J�QHú� ÕVÕVÕ� ]HPLQ� � YH� GXYDUODU� LOH� ÕVÕWPD� DPDoOÕ� NXOODQÕOPDNWDGÕU�� *�QH\� FHSKHVLQH�
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\HUOHúWLULOHQ� ELU� WURPEH�GXYDUÕ� LOH� GH� ÕVÕ� GHSRODQDUDN�GROD\OÕ� ÕVÕQPD�VD÷ODQPDNWDGÕU��*�QH\�
FHSKHVLQH� DoÕODQ� ELU� KDYD� EDFDVÕ� YH� SHQFHUHOHU� \DUGÕPÕ� LOH� \D]� D\ODUÕQGD� KDYD� KDUHNHWL�
VD÷ODQDUDN�ÕVÕQDQD�KDYD�EX�EDFD�J|UHYL��VWOHQHQ�DoÕNOÕNWDQ�GÕúDUÕ�DWÕOPDNWDGÕU����'HPLUELOHN�YH�
(U\ÕOGÕ]�������� 
(÷HU�FHSKHGH�\HWHUOL�DODQ�\RN�LVH�\D�GD�FHSKH�|Q�QH�JHOHQ�NRPúX�ELQDODU�\D�GD�\HúLO�DODQ�JLEL�
HOHPDQODU� J�QHúWHQ� \DUDUODQPD\Õ� HQJHOOHPHNWH� LVH� oDWÕ� DoÕNOÕNODUÕQGDQ� GD� \DUDUODQÕODELOLU���
*�QH\� DoÕNOÕNODUÕ� LOH� D\QÕ� LúOHYH� VDKLS� RODQ� oDWÕ� DoÕNOÕNODUÕ� VLVWHPLQGH� WURPEH� GXYDUÕ�
deSRODPDN� LoLQ� NXOODQÕOÕUVD� GROD\OÕ� RODUDN� J�QHúWHQ� \DUDUODQPÕú� ROXQPDNWDGÕU�� 0HNDQ�
VR÷XWPD�DPDoOÕ�GD�NXOODQÕODELOHQ�oDWÕ�DoÕNOÕNODUÕ��]HULQH�DoÕODQ�ELU�SHQFHUH�VD\HVLQGH�\HWHUOL�
KDYD�KDUHNHWL�VD÷ODQDUDN�VR÷XWXOPDNWDGÕU����'HPLUELOHN�YH�(U\ÕOGÕ]������� 
 TeraV� oDWÕODUGD� LVH� oDWÕ� �]HULQH� \HUOHúWLULOHQ� ELU� KDYX]� LOH� YH� KDUHNHWOL� \DOÕWÕP� YDVÕWDVÕ� LOH��
ÕVÕWPD� YH� VR÷XWPD� VD÷ODQPDNWDGÕU�� � .Õú� D\ODUÕQGD� J�QG�]� KDYX]XQ� �VW�� DoÕODUDN� VX\XQ�
ÕVÕQPDVÕ�VD÷ODQPDNWD�JHFH�LVH�KDUHNHWOL�ELU�\DOÕWÕP�NDSDWÕODUDN�ÕVÕQDQ�VX\XQ�PHNDQÕ�ÕVÕWPDVÕ�
VD÷ODQPDNWDGÕU��<D]�D\ODUÕQGD�LVH�J�QG�]OHUL�KDYX]XQ��]HUL�NDSDWÕOÕU�YH�E�W�Q�J�Q�VHULQ�NDODQ�
VX� JHFH� \DOÕWÕP� DoÕODUDN� PHNDQÕ� VHULQOHWPHGH� NXOODQÕOÕU�� %X� VLVWHPOHUH� J�QHú� KDYX]ODUÕ� GD�
GHQLOPHNWHGLU����'HPLUELOHN�YH�(U\ÕOGÕ]������� 
Uzak ya da a\UÕN� DoÕNOÕNODU� ELQDQÕQ� ELU� SDUoDVÕ� ROPDPDNOD� ELUOLNWH� ELQDQÕQ� �]HULQGH�
EXOXQGX÷X�DUD]LQLQ�H÷LPLQGHQ�ID\GDODQÕODUDN�\HUOHúWLULOHQ�VLVWHPOHUGLU��0HNDQ�LoHULVLQGHNL�ÕVÕ�
DNÕúÕ�GR÷DO�\|QWHPOHU� LVH�HOGH�HGLOPHNWH�LVH�VLVWHPOHU�SDVLI�J�QHú�VLVWHPOHUL�DGÕ�DOWÕQGD yer 

DOPDNWDGÕU�� (÷HU� VLVWHPOHUGH� J�QH\H� \HUOHúWLULOHQ� FDP� NÕVÕP� �]HULQGH� NROOHNW|UOHUGHQ�
\DUDUODQÕOPDNWD�LVH�VLVWHP�DNWLI�ELU�VLVWHP�|]HOOL÷LQGHGLU��� 
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ùHNLO�����*�QHúWHQ�PHNDQ�ÕVÕWPD�DPDoOÕ�\DUDUODQPDGD�GLUHN�YH�HQGLUHN��VLVWHPOHU���
'HPLUELOHN�YH�(U\ÕOGÕ]������� 
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ùHNLO�����*�QHúWHQ�PHNDQ�VR÷XWPD�DPDoOÕ�\DUDUODQPDGD�GLUHN�YH�HQGLUHN�VLVWHPOHU���
'HPLUELOHN�YH�(U\ÕOGÕ]������� 
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*�QHú� HQHUMLVL� NXOODQÕPÕQÕQ� WDULKVHO� V�UHFLQH� J|]� DWDUVDN�� LQVDQR÷OXQXQ�� \DúDPÕQ� ND\QD÷Õ�
J�QHúWHQ� EDúWD� ÕVÕQPD� YH� D\GÕQODWPD� ROPDN� �]HUH� SHN� oRN� DODQGD� ELQOHUFH� \ÕOGÕU�
\DUDUODQPDNWD�ROGX÷XQX�J|UPHNWH\L]� 
.RQXW� LoLQGH� ÕVÕQPD�LKWL\DFÕ� LoLQ�LON�RODUDN�J�QHúWHQ�ID\GDODQÕOPDVÕ������\ÕO�|QFH�6RFUDWHV�
(YL�LOH�J|U�OP�úW�U��*|NVDO���������6RFUDWHV�(YL¶QGH�J|U�OG�÷���]HUH�NX]H\�FHSKHVLQLn dar 

WXWXOXS� WHUVLQH�J�QH\�FHSKHVLQLQ�X]XQ�WXWXOPDVÕ� LOH�NÕú�J�QHúL�PHNDQ�LoLQH�DOÕQPÕúWÕU��ùHNLO�
������<DSÕGD��ÕVÕ�GHSROD\ÕFÕ�|]HOOLNWHNL�PDVLI�GXYDUODU�YH�WDú�]HPLQ�NXOODQÕPÕ�GD�J�QG�]�HOGH�
HGLOHQ� ÕVÕ\Õ� JHFH� PHNDQD� \D\PDNOD� J|UHY� \DSPDNWDGÕUODU�� .X]H\� Fephede tampon bölge 

ROXúWXUPDN� YH� VDoDN� LOH� \D]� J�QHúLQLQ� HQJHOOHQPHVL�� J�QHúLQ� HGLOJHQ� NXOODQÕPÕQÕQ� LON�
X\JXODPDVÕ�RODUDN�J|U�OPHNWHGLU� 

 
 

ùHNLO�����6RFUDWHV�(YL��*|NVDO������� 
 

³.RQX�LOH�LOJLOL�LON�ELOLPVHO�oDOÕúPDODU�����¶OÕ�\ÕOODUGD�JHUoHNOHúWLULOPLúWLU��øON�PRGHUQ�HGLOJHQ�
J�QHú�HYL�X\JXODPDVÕ�������$PHULNDOÕ�PLPDU�*HRUJH�– Fred Keck ).” ( Göksal, 2000)  Bu 

\ÕOODUGD�DUWDQ�oHYUH�ELOLQFL� LOH� LOJLOL�KDONÕ�H÷LWLFL�YH�ELOLQoOHQGLULFL�J|U�úOHU�GH�\D\ÕQODQPD\D�
EDúODPÕúWÕU�� 7�P� EX� \D\ÕQODUGD� YH� oDOÕúPDODUGDNL�ortak fikir; ekolojik dengeleri bozmadan 

WHNQRORMLGHNL�LOHUOHPH\H�GHYDP�HWPHN�YH�LQVDQODUÕ�oHYUH\H�GX\DUOÕ�ROPDN�NRQXVXQGD�X\DUPDN�
YH�H÷LWPHN�úHNOLQGH�VÕUDODQDELOLU�� 
Konu ile ilgili en iyi örneklerden biri .DUHQ� 7HUU\� *�QHú� (YL¶GLU� �ùHNLO� ������ 'LUHN�
sistHPOHULQ�HQ�J�]HO�|UQHNOHULQGHQ�RODQ�ELQD�6DQWD�)H��1HZ�0H[LFR¶GD�EXOXQPDNWDGÕU� �����
HQOHP��� %LQDQÕQ� PLPDUÕ� 'DYLG�:ULJKW¶WÕU� YH� ELQD� J�QH\H� EDNDQ� H÷LPOL� ELU� DUD]L� �]HULQGH�
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NRQXPODQGÕUÕOPÕú� ROXS� ELQDQÕQ� W�P� VHYL\HVL� VDGHFH� J�QHú� HQHUMLVL� LOH� SDVLI� RODUDN�
ÕVÕWÕODELOPHNWHGLU� 

 
 

ùHNLO�����.DUUHQ�7HUU\�*�QHú�(YL���'HULú�������� 
 

%LQD�����Pð¶OLN�ELU�LQúDDW�DODQÕQD�VDKLSWLU��%LQDQÕQ�J�QH\H�EDNDQ�����[�����PW�HEDWODUÕQGDNL�
SHQFHUHOHU� JHFH� YDNWL� ÕVÕ� ND\ÕSODUÕQÕ� |QOHPHN� DPDFÕ� LOH� KDUHNHWOL� ELU� \DOÕWÕP� LOH�
NDSDWÕOPDNWDGÕU�� %LQD� GXYDUODUÕ� ��� FP�¶GLU� YH� GÕú� WDUDIWDQ� �� FP�� N|S�NO�� SROL�UHWDQ� LOH�
\DOÕWÕOPÕúWÕU�� .Õú� D\ODUÕQGD� NDOÕQ� YH� PDVLI� NRQVWU�NVL\RQ� ÕVÕ� GHSROD\ÕFÕ� J|UHY� DOPDNWDGÕU��
'XYDUODU�WRSODPGD����WRQ��G|úHPHOHU�LVH����WRQ�D÷ÕUOÕ÷ÕQGD�ROGXNODUÕQGDQ�NRQVWU�NVL\RQXQ�ÕVÕ�
GHSROD\ÕFÕ� |]HOOL÷L� \�NVHNWLU��%LU� GH� E|OPH�GXYDUODU�RODUDN�NXOODQÕODQ�� NÕúÕQ� HQ� ID]OD� J�QHú�
DODQ�NÕVÕPODUD�\HUOHúWLULOHQ��KHU�ELUL�����OLWUHOLN����DGHW�VX�ELGRQX�GD�ÕVÕ�GHSRODPDN�DPDFÕ�LOH�
NXOODQÕOPDNWDGÕU��%LQDGD�SDVLI�J�QHú�VLVWHPLQLQ�NDWNÕVÕ������FLYDUODUÕQGD��ROPDNWDGÕU��6LVWHP�
LNL�DGHW�RGXQ�VREDVÕ�LOH�GH�GHVWHNOHQPHNWHGLU����'HULú�������� 

 

ùHNLO������.DUUHQ�7HU\�*�QHú�(YL�,VÕQPD�ùHPDVÕ���'HULú�������� 
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%LU�GL÷HU�SDVLI�J�QHú�HQHUML�VLVWHPL�|UQH÷L���'�.HOEDXJK�WDUDIÕQGDQ�3ULQFHWRQ��1HZ�-HUVH\¶GH�
(40º enlem) tasarlanan '�.HOEDXJK�*�QHú� (YL¶GLU� �ùHNLO� ������ %LQD� ����Pð¶OLN� ELU� LQúDDW�
DODQÕQD�VDKLSWLU��%LQDQÕQ�J�QH\�FHSKHVLQH�\HUOHúWLULOHQ�VHUD�YH�WDPDPHQ�FDP�LOH�|UW�OHQ�J�QH\�
FHSKHVL�ÕVÕ�WRSOD\ÕFÕ�RODUDN�NXOODQÕOPDNWDGÕU����'HULú�������� 
 

 
 

ùHNLO�����'��.HOEDXJK�*�QHú�(YL���'HULú�������� 
 

%LQDQÕQ� J�QH\� FHSKHVLQGHNL� FDP� FHSKHQLQ� ��� FP� DUGÕQGD� NRQXPODQGÕUÕODQ� ��� FP�
NDOÕQOÕ÷ÕQGDNL� YH� GÕúÕ� VL\DK� ER\DOÕ� EHWRQ� GXYDU� KHP� ÕVÕ� WRSOD\ÕFÕ� KHP�GH� GHSROD\ÕFÕ� RODUDN�
NXOODQÕOPDNWDGÕU��'XYDU� �]HULQGH� DoÕODQ�PHQIH]OHU� \DUGÕPÕ� LOH� DOW� NÕVÕPGDQ� JLUHQ� KDYD�� ���
FP¶OLN� NDQDO� LoLQGH� J�QHú� HQHUMLVL� LOH� ÕVÕQPDNWD� YH� ÕVÕQDQ� KDYD� JHQOHúHUHN� �VW� NÕVÕPGDNL�
PHQIH]OHUGHQ� PHNDQ� LoLQH� DOÕQPDNWDGÕU�� $\UÕFD� EHWRQ� GXYDU� ÕúÕPD� \ROX� LOH� GH� PHNDQODUÕ�
ÕVÕWPDGD�NXOODQÕOPDNWDGÕU��$OW�NDWWDNL�VÕFDN�KDYDQÕQ��VW�NDWD�NDoPDVÕQÕ�|QOHPHN�DPDFÕ�LOH��VW�
NDWD� oÕNDQ� PHUGLYHQ� ERúOX÷X� ELU� NDSÕ� LOH� |UW�OPHNWHGLU�� %XQXQOD� EHUDEHU� ELQDQÕQ� J�QH\�
FHSKHVLQGH�oLIW�FDP�X\JXODPDVÕ�EXOXQPDNWDGÕU��%HWRQ�GXYDUGDQ�EDQ\R�GÕúÕQGD�W�P�PHNDQODU�
ID\GDODQPDNWDGÕU����'HULú��1984 ) 

,VÕ� GHSRODPD� DPDoOÕ� VHUDGD� HVDV� RODUDN� KHU� ELUL� ���� OLWUHOLN� VHNL]� DGHW� VX� ELGRQX�
EXOXQPDNWDGÕU�� 2GD� VÕFDNOÕ÷Õ� \DNODúÕN� ��� �&¶GLU�� %DQ\R\X� YH� JHUHNOL� KDOOHUGH� \DúDPD�
DODQODUÕQÕ� ÕVÕWDELOPHN� DPDFÕ� LOH� ELQD\D� ELU� VÕFDN�KDYD� ND]DQÕ� GD� HNOHQPLúWLU��<D]� D\ODUÕQGD�
LoHUL� JLUHQ� VHULQ� KDYDQÕQ� VLUN�ODV\RQX� \LQH� EHWRQ� GXYDU� �]HULQGHNL� KDYD� PHQIH]OHULQGHQ�
VD÷ODQPDNWDGÕU��$\UÕFD�KDYD�NDQDOÕ�LoLQGH���DGHW�YDQWLODW|U�GH�ÕVÕQDQ�KDYDQÕQ�GÕúDUÕ�DWÕOPDVÕ�
LoLQ�NXOODQÕOPDNWDGÕU��6HUDQÕQ��VW��LVH�ID]OD�ÕVÕQPD\D�NDUúÕ�NRUXPak için katlanabilen bir örtü 



 
 

 

29 

LOH� |UW�OPHNWHGLU�� 3DVLI� J�QHú� VLVWHPLQLQ� ELQDQÕQ� HQHUML� JHUHNVLQLPLQLQ����� LOH��� ��¶LQLQL�
NDUúÕOD\DELOGL÷L�J|U�OPHNWHGLU�����'HULú�������� 

 
 

ùHNLO�����'��.HOEDXJK�*�QHú�(YL�.HVLWL���'HULú�������� 
 

Lasar Evi�� 6��/DVDU� WDUDIÕQGDQ� WDVDUODQPÕú��&RQQHFWLFXW¶GD� ����� HQOHP��\DSÕOPÕú�ROXS���ò�
NDWOÕ�YH�SDVLI�J�QHú�HQHUMLVL�VLVWHPOHULQLQ�NXOODQDQ�ELU�ELQDGÕU��ùHNLO��������(Y�WRSODP�RODUDN�
����Pð¶OLN�ELU�LQúDDW�DODQÕQD�VDKLSWLU����'HULú�������� 
 

 
 

ùHNLO�������/DVDU�(YL���'HULú�������� 
 

%LQD�J�QH\�LOH�EDWÕ�DUDVÕQGD����DoÕ�\DSDFDN�úHNLOGH�EDWÕ\D�NRQXPODQGÕUÕOPÕúWÕU��%LQDQÕQ�J�QH\�
FHSKHVLQGH�WRSODP����Pð�FDP�FHSKH�PHYFXWWXU�����Pð¶OLN�FDP�NÕVÕP�VHUD�LoLQ��]HPLQ�LOH������
H÷LP�\DSDFDN�úHNLOGH�NRQXPODQGÕUÕOPÕúWÕU��%LQDQÕQ�GÕúÕ�����FP�SROLVWUHQ�N|S�N�LOH�\DOÕWÕOPÕú�
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ROXR�oDWÕGD�GD����FP�FDP\�Q��NXOODQÕOPÕúWÕU��%LQDQÕQ�GL÷HU�FHSKHOHULQGH�P�PN�Q�ROGX÷XQFD�
SHQFHUH� DoÕNOÕNODUÕQGDQ� NDoÕQÕOPÕúWÕU�� ,VÕ� GHSROD\ÕFÕ� RODUDN� NDOÕQ� GXYDU� YH� G|úHPHOHU�
NXOODQÕOPDNWDGÕU����'HULú�������� 
*�QH\�FHSKHVLQLQ�GR÷X�NÕVPÕQGD�WURPEH�GXYDUÕ�NXOODQÕOPÕúWÕU��7URPEH�GXYDUÕ�LOH�FDP�FHSKH�
DUDVÕQGD����FP�ERú�DODQ�EÕUDNÕOPÕú�YH�FDP�WHPL]OL÷L�LoLQ�UDKDWOÕN�VD÷ODQPÕúWÕU���6HUD\D�DLW������
H÷LPH� VDKLS� FDPODUÕQ� DUNDVÕQGD� ���� PW� \�NVHNOL÷LQGHNL� ELU� GXYDU� EX� FDPODU� WDUDIÕQGDQ�
ÕVÕWÕOPDNWDGÕU�� 'XYDU� \�NVHNOL÷L� D]� ROGX÷XQGDQ� EXOXQXODQ� PHNDQ� GD� J�QHú� ÕúÕ÷ÕQGDQ�
\DUDUODQPDNWDGÕU�� 7URPEH� GXYDUÕ� WDUDIÕQGDQ� ÕVÕWÕODQ� ��� PW� X]XQOX÷XQGDNL� EDNÕU� VX� ERUXVX�
GXYDUD� J|P�O�� VÕFDN� VX� GHSRVXQGDNL� VX\X� ÕVÕWDUDN�NXOODQÕPD� VXQPDNWDGÕU�� 6LVWHP��ELQDQÕQ��
enerji�JHUHNVLQLPLQLQ�����¶LQL�VD÷ODPDNWDGÕU����'HULú�������� 

$NWLI�*�QHú�6LVWHPOHUL 
*�QHú� HQHUMLVLQLQ� PLPDUOÕNWD� DNWLI� RODUDN� NXOODQÕPÕ�� J�QHú� NROOHNW|UOHUL�  ve fotovoltaik 

piller ROPDN��]HUH�LNL�úHNLOGH�VD÷ODQPDNWDGÕU� 
*�QHú�.ROOHNW|UOHUL 
*�QHú� NROOHNW|UOHUL�� J�QHú� HQHUMLVLQGHQ� \DUDUODQDUDN� \DSÕODUGD� ÕVÕWPD� YH� VX� ÕVÕWPD� DPDoOÕ�
NXOODQÕOPDNWDGÕUODU�� 6LVWHPLQ� oDOÕúPD� SUHQVLEL� ùHNLO� ����¶GH� J|VWHULOPLúWLU�� *�QHú� ÕúÕQODUÕ�
NROOHNW|U� �]HULQGHNL� HPLFL� \�]H\L� ÕVÕWDUDN� EX� \�]H\H� ED÷OÕ� ERUXODU� LoLQGHNL� DNÕúNDQÕQ�
ÕVÕQPDVÕQD� QHGHQ� ROXUODU�� $NÕúNDQ� JHQHOOLNOH� ELU� SRPSD� \DUGÕPÕ� LOH� PHYFXW� VX� GHSRVXQD�
DNWDUÕOÕU� YH� EXUDGD� D\UÕ� ELU� ERUX� KDWWÕQGD� EXOXQDQ� NXOODQÕP� VX\XQX� ÕVÕWÕU�� ,VÕQDQ� VX��PHNDQ�
ÕVÕWPDGD�NDORULIHU�VX\X�RODUDN�\D�GD�LoPH�VX\X�KDWWD�\�]PH�KDYX]X�VX\XQGD�NXOODQÕOPDNWDGÕU� 

 
 

ùHNLO������'�]OHPVHO�NROOHNW|U�JHQHO�oDOÕúPD�úHPDVÕ���3DO]�YH�6WHHPHUV������� 
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*�QHú�NROOHNW|UOHUL�úHNLO�YH�HOGH�HGLOHQ�ÕVÕ�PLNWDUÕQD�J|UH�LNL\H�D\UÕOPDNWDGÕU��%XQODUGDQ�ELUL�
düzlemsel kollektörlerdir�YH�EHOOL�ELU�\�]H\H�JHOHQ�J�QHú�HQHUMLVLQL�WDPDPHQ�ÕVÕ\D�oHYLUPH�
DPDoOÕ� NXOODQÕOPDNWDGÕUODU�� %LU� GL÷HUL� LVH� \R÷XQODúWÕUÕFÕ� VLVWHPOHUGLU ve belli bir yüzeye 

JHOHQ�J�QHú�HQHUMLVLQL�GDKD�N�o�N�ELU�\�]H\H�\R÷XQODúWÕUDUDN�GDKD�ID]OD�ÕVÕ�HOGH�HWPH�DPDoOÕ�
NXOODQÕOPDNWDGÕUODU� �7HNL]�� ������ <DSÕODUGD� ÕVÕ� HOGH� Htmek için düzlemsel kollektörler 

NXOODQÕOPDNWDGÕU�� %X� QHGHQOH� EX� WH]� oDOÕúPDVÕQGD� GL÷HU� VLVWHPOHUH� RUDQOD� G�]OHPVHO�
NROOHNW|UOHU�GDKD�D\UÕQWÕOÕ�RODUDN�HOH�DOÕQDFDNWÕU��� 
<R÷XQODúWÕUÕFÕ� VLVWHPOHU�� GDKD� ID]OD� ÕVÕ� HQHUMLVL��UHWWL÷LQGHQ�E�\�N�oDSWDNL� HQHUML� LKWL\DoODUÕ�
LoLQ� NXOODQÕOPDNWDGÕU�� 'DKD� oRN� NROOHNW|U� WDUODVÕ� úHNOLQGH� YH� HOHNWULN� �UHWLPL� LoLQ� RODQ�
X\JXODPDODUÕ�PHYFXWWXU��ùHNLO��������<R÷XQODúWÕUÕFÕ�VLVWHPOHU��parabolik oluk kollektörler, 

SDUDEROLN�oDQDN�VLVWHPOHU�YH�PHUNH]L�DOÕFÕ�VLVWHPOHU�olmak üzere �o�JUXSWD�WRSODQPDNWDGÕU� 
• Parabolik oluk kollektörler: Kesitleri parabolik olan parabolik oluk kollektörler 

GDKD�oRN�\DQVÕWÕFÕ�\�]H\OHUL�\DUGÕPÕ�LOH�RUWDODUÕQGD�EXOXQDQ�VR÷XUXFX�ERUX\D�J�QHú�ÕúÕQODUÕQÕ�
RGDNOD\DUDN� ERUX� LoLQGHNL� DNÕúNDQÕ� ÕVÕWÕUODU�� ,VÕQDQ� DNÕúNDQ� HOHNWULN� �UHWLPL� LoLQ� HQHUML�
VDQWUDOOHULQH�J|QGHULOLU��.ROOHNW|UOHU�GR÷X-EDWÕ�DNVÕQGD�\HUOHúWLULOLUOHU� 
• Parabolik çanak sistemler:�%X�VLVWHPOHUGH�NROOHNW|UOHU�� �GR÷X-EDWÕ�DNVÕQGD�KDUHNHW�
HWPHNWHGLU�� *�QHú� ÕúÕQODUÕ� WHN� ELU� QRNWD\D� RGDNODQDUDN� ÕVÕ� HQHrjisi elde edilmektedir. 

.D]DQÕODQ�HQHUML�HOHNWULN��UHWLPL�LoLQ�VDQWUDOH�J|QGHULOLU� 
• 0HUNH]L� DOÕFÕ� VLVWHPOHU�� +HU� ELUL� D\UÕ� RODUDN� RGDNODPD� \DSDQ� YH� KHOLRVWDW� GHQLOHQ�
D\QDODU��J�QHú�ÕúÕ÷ÕQÕ�RUWDGD��DOÕFÕ�DGÕ�YHULOHQ�NXOH\H�\DQVÕWÕU��*�QHú�HQHUMLVLQL�VR÷XUDn kule 

LoLQGHNL�DNÕúNDQÕ���VX�\D�GD�KDYD���ÕVÕWÕU��,VÕQDQ�VÕYÕ�5DQNLQH�DGÕ�YHULOHQ�PDNLQH\H�ED÷ODQDUDN�
elektrik enerjisi üretilir. [2] 

 

    
 

ùHNLO������3DUDEROLN�ROXN�YH�SDUDEROLN�oDnak sistemler [2] 
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'�]OHPVHO�NROOHNW|UOHULQ�ELOHúHQOHULQH�EDNDFDN�ROXUVDN��VLVWHPLQ�DVOÕQGD�oRN�EDVLW�ELU�G�]HQHN�
�]HULQH� NXUXOGX÷XQX� J|UHELOLUL]�� 6LVWHPGHNL� DVÕO� DPDo� \�]H\H� G�úHQ� J�QHú� ÕúÕQODUÕQÕ�
PDNVLPXP� GHUHFHGH� VR÷XUPDN� YH� HOGH� HGLOHQ� ÕVÕ� HQHUMLVLQL� VX� ÕVÕWPD� DPDoOÕ� NXOODQPDNWÕU��
'�]OHPVHO�NROOHNW|U�\DSÕVÕ�úHPDWLN�RODUDN�ùHNLO�����¶GH�J|VWHULOPLúWLU��*|U�OG�÷��JLEL�VLVWHP��
J�QHú� ÕúÕQODUÕQÕ� JHoLUPH�|]HOOL÷LQH� VDKLS�ELU�PDO]HPHGHQ�ROXúDQ� �FDP�Y�V���ELU��VW�|UW�GHQ��
J�QHú� ÕúÕQODUQÕ� DEVRUEH� HGHUHN�� SODND\D� ED÷OÕ� ERUXODU� LoLQGHNL� DNÕúNDQÕQ� �VX� \D� GD� KDYD��
ÕVÕWÕOPDVÕQÕ�VD÷OD\DQ�ELU�VR÷XUXFX�SODNDGDQ��NROOHNW|U�Q�ÕVÕ�JHoLUJHQOL÷LQL�|QOHPHN�DPDFÕ�LOH�
ELU�ÕVÕ�\DOÕWÕPÕQGDQ�YH�\DOÕWNDQÕQ�ÕVODQPDPDVÕ�LoLQ�ELU�NROOHNW|U�NDVDVÕQGDQ�ROXúPDNWDGÕU� 

 
 

ùHNLO������'�]OHPVHO�J�QHú�NROOHNW|U��ELOHúHQOHUL�>�@ 
 

6LVWHPLQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
• *�QHú� HQHUMLVL� DQD� HQHUML� ND\QD÷ÕPÕ]GÕU�� +HU� \HUGH� HOGH� HGLOPHVL� HQ� NROD\� YH�

GROD\ÕVÕ\OD� GD� HQ� XFX]� HQHUML� ND\QD÷Õ� ROPD� |]HOOL÷LQL� WDúÕPDNWDGÕU�� (QHUMLQLQ� NROD\�
elGH� HGLOPHVL� YH� VLVWHP� KDNNÕQGD� oDOÕúPDODUÕQ� X]XQ� \ÕOODUGDQ� EHUL� \DSÕOPDVÕ� LOH�
VLVWHPLQ�WLFDUL�DPDoOD�NXOODQÕPÕ�\D\JÕQODúWÕUÕOPÕú�YH�VLVWHP�|Q�\DWÕUÕP�PDOL\HWL�GL÷HU�
\HQLOHQHELOLU�HQHUML�ND\QDNODUÕ�G|Q�ú�P�VLVWHPOHULQH�RUDQOD�ROGXNoD�G�ú�U�OP�úW�U�� 

• SistemiQ�WHNQLN�HNLSPDQ�YH�SDUoD�EXOPD�]RUOX÷X�EXOXQPDPDNWDGÕU� 
• 6LVWHP�HNLSPDQODUÕ� � LoLQ�ELQDGD�|]HO�RODUDN�D\UÕODQ�ELU�\HU�\RN�LVH��DUD]LGH�GH�J�QHú�

DODQ�X\JXQ�ELU�\HUH�NRQXPODQGÕUÕODELOLUOHU� 
• 6LVWHPLQ�|Q�\DWÕUÕP�PDOL\HWLQLQ�G�ú�N�ROPDVÕQÕQ�\DQÕ�VÕUD�EDNÕP�PDOL\eti de oldukça 

ucuzdur.  

• 6LVWHP�YHULPL�GL÷HU�\HQLOHQHELOLU�HQHUML�G|Q�ú�P�VLVWHPOHULQH�RUDQOD�GDKD�\�NVHNWLU�� 
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• 6LVWHP��]HULQGH�ROXúDELOHFHN�KHUKDQJL�ELU�J|OJH�DODQ�VLVWHP�YHULPLQL�G�ú�UPHNWHGLU�� 
• .Õú�D\ODUÕQGD�J�QHú�ÕúÕQODUÕQÕQ��GDKD�GD�H÷LN�JHOPHVL�VRQXFX�VLVWHPGH�NDSDVLWH�G�ú�ú��

gözlenir. 

• Sistemde su deposu, bina kesitinde, kollektör seviyesinden daha üst konumda ise, 

³ÕVÕQDQ�KDYD�\�NVHOLU´�SUHQVLELQH�GD\DQDUDN�GHSR�LOH�NROOHNW|U�DUDVÕQGD�NHQGLOL÷LQGHQ�
bir su sirkülasyonu meydana gelir. Bu tür sistemlere DoÕN�W�U�GR÷DO�GRODúÕPOÕ�VLVWHP�
GHQPHNWHGLU�� $QFDN� EX� VLVWHPOHUGH� VX� GHSRVX� oDWÕ� DUDVÕQGD� EXOXQDFD÷ÕQGDQ�� oDWÕ�
\�NVHNOL÷LQLQ�PHYFXW�GXUXPGDQ�GDKD�GD�ID]OD�\DSÕOPDVÕ�JHUHNPHNWHGLU��%X�GD�HVWHWLN�
RODUDN� ELQD� FHSKHVLQL� ROXPVX]� HWNLOHPHNWHGLU�� $\UÕFD� VLVWHPLQ� \HUOHúWLULOHFH÷L�
NRQVWU�NVL\RQ�GDKD�GD�VD÷ODP�ROPDN�]RUXQGDGÕU��EX�GD�PDOL\HWL�DUWÕUDQ�ELU�HWNHQGLU��
(Tekiz, 2001 ) 

• $oÕN�W�U�VLVWHPOHUGH�VX\XQ�ID]OD�NLUHoOL�ROPDVÕ�GXUXPXQGD�NDQDOODU�WÕNDQDELOPHNWH�\D�
GD�ERUXODUGD�SDVODQPD�J|U�OHELOPHNWHGLU��$\UÕFD�EX� WLS�VLVWHPOHUGH��|]HOOLNOH�VR÷XN�
LNOLPOHUGH��JHFHOHUL� VX\XQ�GRQPD� WHKOLNHVLQH�NDUúÕQ�ERUXODUGDQ�ERúDOWÕOPDVÕ��J�QG�]�
LVH�WHNUDU�GROGXUXOPDVÕ�JHUHNPHNWHGLU��%X�GD�SUDWLN�ELU�NXOODQÕP�DQOD\ÕúÕQGDQ�X]DNWÕU��
6X\XQ� GRQPDPDVÕ� LoLQ� oHúLWOL� NDWNÕ� PDGGHOHUL� VX� LoLQH� DWÕODELOLU� IDNDW� EX� GXUXPGD�
NROOHNW|U� LoLQGHNL� VX\XQ� NXOODQÕP� VX\XQGDQ� D\UÕOPDVÕ� JHUHNPHNWHGLU�� %X� QHGHQOH�
NROOHNW|U� LoLQGHNL� VX�� GHSR� LoLQGH� D\UÕ� ELU� ERUX� VLVWHPLQGH� LNHQ� NXOODQÕP� VX\XQX�
GROD\OÕ� RODUDN� ÕVÕWPDNWDGÕU�� %X� WLS� VLVWHPOHUH� NDSDOÕ� W�U� GR÷DO� GRODúÕPOÕ� VLVWHP�
denilmektedir. (Tekiz, 2001) 

• (÷HU�VLVWHPGH��ELU�SRPSD�\DUGÕPÕ�LOH�VX�VLUN�ODV\RQX�VD÷ODQÕ\RU�LVH�EX�WLS�VLVWHPOHUH�
]RUODQPÕú� GRODúÕPOÕ� DoÕN� VLVWHP� ve ]RUODQPÕú� GRODúÕPOÕ� NDSDOÕ� VLVWHP�
denilmektedir. Bu tip sistemlerde deponun kollektörden yüksek seviyede bulunma gibi 

ELU� ]RUXQOXOX÷X� \RNWXU��*HQHOOLNOH� ]RUODQPÕú� VLVWHPOHUGH� ÕVÕ� GH÷LúWLUJHFL� �� DNÕúNDQÕQ�
GROD\OÕ�RODUDN�NXOODQÕP�VX\XQX�ÕVÕWWÕ÷Õ�WDQN����HN�ELU�ÕVÕWPD�VLVWHPL�LOH�\DSÕQÕQ�ERGUXP�
NDWÕQGD�NRQXPODQGÕUÕOPDNWDGÕUODU��(N�ÕVÕWPD�VLVWHPL��NXOODQÕP�VX\X�NHVLQWLOHULQGH�\D�
GD� \HWHUOL� J�QHú� ÕúÕ÷Õ� DOÕQDPDGÕ÷Õ� WDNGLUGH� GHYUH\H� JLUHUHN� VLVWHPGH� ROXúDELOHFHN�
LVWHQPH\HQ�HWNLOHUL�|QOHPH�DPDoOÕ�NXOODQÕOPDNWDGÕUODU����7HNL]������� 

• 6LVWHPGH� NXOODQÕODQ� GHSR� JHQHOOLNOH� JDOYDQL]� VDF�� SDVODQPD]� oHOLN�� EDNÕU� YH\D 

EHWRQGDQ�LPDO�HGLOPHNWH�ROXS�ÕVÕ�JHoLUJHQOL÷LQL�HQ�D]D�LQGLUPHOL�YH�SDVODQPD\D�NDUúÕ�
GD\DQÕNOÕ�ROPDOÕGÕU��6LVWHP��KHP�GHSROX�KHP�GH�JL]OL�GHSROX���NLUHPLW��VW����RODUDN�
X\JXODQDELOPHNWHGLU�� )DNDW� KHP�HVWHWLN� ND\JÕODU� KHP�GH�PDOL\HW� DoÕVÕQGDQ�GHSRQXQ�
gizleQGL÷L�VLVWHPOHU�WHUFLK�HGLOLU�� 
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'�]OHPVHO�*�QHú�.ROOHNW|UOHULQLQ�%LQD�7DVDUÕP�%D÷ODPÕQGD�øQFHOHQPHVL 
*�QHú�NROOHNW|UOHUL��X\JXODQDFDNODUÕ�\DSÕQÕQ�EXOXQGX÷X�LNOLPH��FR÷UDIL�HQOHPH�YH�QH�]DPDQ�
NXOODQÕODFDNODUÕQD� J|UH� \DSÕODQ� KHVDSODPDODU� GR÷UXOWXVXQGD�EXOXQDQ� NROOHNW|U� H÷LP�DoÕVÕQD�
J|UH� NRQXPODQGÕUÕOÕUODU�� $\UÕFD� J�QHúWHQ� PDNVLPXP� YHULP� HOGH� HWPHN� LoLQ� NX]H\� \DUÕP�
N�UHGH�J�QH\H��J�QH\�\DUÕP�N�UHGH� LVH�NX]H\H�GR÷UX�\HUOHúWLULOLUOHU��7�P�\ÕO� LoLQ�NROOHNW|U�
H÷LP�DoÕVÕ�NDEDFD�EXOXQXODQ�\HULQ�HQOHP�GH÷HUL�RODUDN�DOÕQDELOLU��<D]�D\ODUÕ�LoLQ�\HULQ�HQOHP�
GHUHFHVLQGHQ�����D]��NÕú�D\ODUÕ� LoLQ�LVH�\HULQ�HQOHP�GHUHFHVLQGHQ�����ID]OD�RODUDN�DOÕQDQ�DoÕ�
GR÷UXOWXVXQGDQ�\HUOHúLP�\DSÕOÕU����7HNL]�������� 
*�QHú�NROOHNW|UOHULQGHQ� HOGH� HGLOHQ� HQHUML� YHULPLQGH� ELQDQÕQ� EXOXQGX÷X� VRNDN� DNVÕ�� SDUVHO�
ELoLPL�YH�ELQD�NDW�VD\ÕODUÕ�|QHP�ND]DQPDNWDGÕU��6LWHP�DoÕVÕQGDQ�ELQD�\HUOHúLPLQGHNL�VRNDN�
DNVODUÕQÕQ� |QHPL� ùHNLO� ����¶GH� J|VWHULOPLúWLU�� gUQH÷LQ�� GR÷X-EDWÕ� DNVOÕ� ELU� VRNDNWDQ� JLULúL�
EXOXQDQ�JHQLú�SDUVHOOL�D\UÕN�HYOHU�HQHUML�YHULPL�DoÕVÕQGDQ�ROGXNoD�DYDQWDMOÕGÕU��.X]H\-güney 

DNVOÕ� ELU� VRNDNWDQ� JLULú� DODQ� GDU� SDUVHOOL� HYOHULQ� LVH� JHQLú� FHSKHOHUL� GR÷X-EDWÕ� DNVÕQGD�
NRQXPODQGÕUÕOPDODUÕ� JHUHNLU�� $\QÕ� ]DPDQGD� VÕUD� HYOHULQGH� GR÷X-EDWÕ� DNVÕQD� RWXUWXOPDVÕ� GD�
YHULPL�ROGXNoD�DUWWÕUÕU����g]�÷�O�������� 

 
 

ùHNLO�������$��$\UÕN�HYOHU���%��øQFH�X]XQ�HYOHU���&��6ÕUDHYOHU��g]�÷�O�������� 
%XQXQOD� EHUDEHU� NROOHNW|U� �]HULQH� JHOHQ� J�QHú� ÕúÕ÷ÕQÕQ� NHVLOPHPHVL� LoLQ� oRN� NDWOÕ� ELQDODU�
NX]H\H�D]�NDWOÕ�ELQDODU�LVH�J�QH\H�\HUOHúWLULOPHOLGLU��ùHNLO��������'DKD�ID]OD�NDW�VD\ÕVÕQD�VDKLS�
ELU�ELQDQÕQ�J�QH\LQH�D]�NDWOÕ�ELU�ELQDQÕQ�NRQXOPDVÕ��J�QH\GH�EXOXQDQ�ELQDQÕQ�J�QHú�ÕúÕ÷ÕQÕ�GD�
NHVHFH÷LQGHQ�HOGH�HGLOHFHN�ÕVÕ�YHULPLQL�GH�D]DOWDFDNWÕU����g]�÷�O�������� 
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ùHNLO������%LQDODUÕQ�NDW�VD\ÕODUÕ�YH�NRQXPODUÕ�DUDVÕQGDNL�LOLúNL���g]�÷�O�������� 
$\UÕFD� J�QH\H� GR÷UX� H÷LPOL� \DPDoODUD� GDKD� VÕN� � DUD\OD� ELQD� \HUOHúWLULOLUNHQ� NX]H\H� GR÷UX�
H÷LPOL�RODQODUD�LVH�GDKD�VH\UHN�DUDOÕNODUOD�ELQD�\HUOHúWLULOPHNWHGLU��ùHNLO��������%XQXQ�QHGHQL�
\DPDFÕQ�J�QH\�NÕVPÕQD�J�QHú�ÕúÕQODUÕ�GDKD�GLN�RODUDN�G�úW�÷�QGHQ�GDKD�D]�ELU�DODQÕ�J|OJHGH�
EÕUDNPDVÕGÕU�� %LQD� oHYUHVLQGH� NXOODQÕODQ� D÷Do� \�NVHNOLNOHUL� GH� NROOHNW|U� YHULPLQL� HWNLOH\HQ�
IDNW|UOHUGHQGLU����g]�÷�O�������� 

 
 

ùHNLO������)DUNOÕ�\|QH�EDNDQ�\DPDoODUGDNL�ELQD�\HUOHúLPL���g]�÷�O�������� 
.ROOHNW|UOHULQ� \DSÕ� �]HULQGHNL� NRQXPX�� H÷LP�� HQOHP� YH� IRQNVL\RQ� NROOHNW|U� YHULPLQL�
HWNLOH\HQ� EDúOÕFD� NULWHUOHUGLU� YH� ùHNLO� ����¶GH� J|VWHULOPLúWLU�� 6LVWHPGH� DPD��*�QHú� ÕúÕ÷ÕQGD�
RODELOGL÷LQFH� \DUDUODQDELOPHNWLU�� .ROOHNW|UOHU� \DSÕGD� FHSKHOHUH� \HUOHúWLULOHFHNOHU� LVH�� J�QHú�
ÕúÕQODUÕQÕ�HQ�GLN�DODQ�\HUOHU��PDNVLPXP�YHULP�DOÕQDELOPHN�LoLQ�WHUFLK�HGLOPHOLGLU��.ROOHNW|U�Q�
�DOÕFÕQÕQ�� NRQXPX�� WDVDUÕPGD� SODQODQDQ� NÕú� EDKoHVL� \D� GD� FHSKHGH� J�QHú� ÕúÕQODUÕQÕ� GL÷HU�
\HUOHUH�RUDQOD�GLN�YH�UDKDW�DODELOHQ�\�NVHN�NÕVÕPODUGD�\HUDOPDOÕGÕU��6LVWHP�YHULPLQL�HWNLOH\HQ�
ELU�GL÷HU�IDNW|U�GH�H÷LPGLU��<DSÕQÕQ��]HULQGH�EXOXQGX÷X�DUD]LQLQ�J�QH\H�\D�GD�NX]H\H�H÷LPOL�
ROPDVÕ� NROOHNW|U� DoÕVÕQÕ� HWNLOHPHNWHGLU�� (÷LPH� J|UH� J�QHú� ÕúÕQODUÕQÕ� HQ� GLN� DODFDN� úHNLOGH�
NROOHNW|U�H÷LPOHUL�GH÷LúLU��(QOHP�IDNW|U��\LQH�J�QHú�ÕúÕQODUÕQÕQ�JHOLú�DoÕVÕQÕ�GH÷LúWLUGL÷LQGHQ�
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|W�U���IDUNOÕ�HQOHPOHUGH�EXOXQDQ�\DSÕODUÕQ�NROOHNW|U�H÷LP�DoÕVÕ�HQOHP�LOH�ELUOLNWH�GH÷LúHFHNWLU��
6RQ�RODUDN�ÕVÕWÕOPDN�LVWHQHQ�PHNDQD�J|UH�GH�NROOHNW|U�H÷LP�DoÕVÕ�YH�NRQXPX�GH÷LúPHNWHGLU��
gUQH÷LQ� ELU� \�]PH� KDYX]X� ÕVÕWÕOPDN� LVWHQPHNWH� LVH�� Lo� PHNDQODUÕQ� ÕVÕWÕOÕUNHQ� NXOODQÕODQ�
NROOHNW|U�NRQXPODUÕQD�J|UH�H÷LP�GH�GDKD�ID]OD�ROPDOÕGÕU��7�P�EXQODUOD�EHUDEHU��KHU�]DPDQ�
GLNNDW�HGLOPHVL�JHUHNHQ�NRQX��NROOHNW|U��]HULQGH�J|OJH�DODQ�ROXúWXUDELOHFHN�KHUKDQJL�ELU�\HúLO�
DODQ��WHSH��\�NVHN�NDWOÕ�ELQD��Y�V�JLEL�|÷HOHUH�J|UH�NROOHNW|U�\HULQL�EHOLUOHPHNWLU� 

 
 

ùHNLO������.ROOHNW|U�NRQXPXQX�HWNLOH\HQ�IDNW|UOHU���g]�÷�O�������� 
 

*�Q�P�]GH� \DSÕODUGD� HQ� VÕN� NXOODQÕODQ� VLVWHP� ]RUODQPÕú� GRODúÕPOÕ� NDSDOÕ� VLVWHPGLU� YH�
oDOÕúPD� úHPDVÕ� ùHNLO� ����¶GH� J|VWHULOPLúWLU�� .ROOHNW|UOHUGHQ� JHOHQ� VÕFDN� DNÕúNDQ� ÕVÕ�
GH÷LúWLUJHFLQGH� NXOODQÕP� VX\XQX� ÕVÕWPDNWD� YH� HOGH� HGLOHQ� VÕFDN� VX�� NXOODQÕP� LoLQ� �PHNDQ�
ÕVÕWPD�YH�VÕFDN�VX��NDWODUD�GD÷ÕWÕOPDNWDGÕU� 
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ùHNLO������.ROOHNW|U�G�]HQHNOHULQLQ�\DSÕ\D�Hntegrasyonu ( Tekiz, 2001 ) 

 

9D]L\HW� SODQÕ� LoLQ� VLVWHPOHUL� LQFHOHFHN� ROXUVDN�� VLVWHPLQ� X\JXODQDELOPHVL� LoLQ� DUD]LQLQ�
KHUKDQJL�ELU�WRSR÷UDILN�YH�FR÷UDILN�|]HOOL÷H�VDKLS�ROPDVÕ�JHUHNPHPHNWHGLU��%LQD\D�VRQUDGDQ�
HNOHQHQ�VLVWHPOHUGH�oDWÕ\D�\D�GD�FHSKH\H�X\JXODPD�\DSÕODPDGÕ÷Õ�WDNGLUGH�\HWHUOL�DODQ�ROGX÷X�
V�UHFH� VLVWHP�� DUD]L\H� \HUOHúWLULOHELOLU�� 6LVWHP� J�QHú� ÕúÕQODUÕQÕ� NXOODQGÕ÷Õ� LoLQ� WRSUDN� DOWÕQD�
DOÕQDPD]�� %XQXQOD� EHUDEHU� VLVWHP� �]HULQH� J|OJH� G�ú�UHFHN� KHUKDQJL� ELU� HOHPDQ� DUD]LGH�
EXOXQPDPDOÕGÕU�� 
Sistem binaya WRSUDN� \�]H\LQGHQ� ]HPLQ� NDW� \D� GD� ERGUXP� NDWWDQ� JLULú� \DSDFDNWÕU�� 7HNQLN�
HNLSPDQODU�� ÕVÕ� GH÷LúWLUJHFL� YH� NXPDQGD� SDQHOL�� ERGUXP� NDWD� \HUOHúWLULOPHNWHGLUOHU� �ùHNLO�
������� ,OÕPDQ� LNOLP�NXúD÷Õ� LoLQ�G�ú�Q�OG�÷�QGH�� VLVWHP�YH�HNLSPDQODUÕQ�HEDWODUÕ�oRN�E�\�N�
olmDGÕ÷ÕQGDQ� VLVWHP� LoLQ� NDW� \�NVHNOLNOHULQGH� KHUKDQJL� ELU� NÕVÕWODPDGDQ� V|]� HGLOHPH]��
gUQH÷LQ�����Pð¶OLN�ELU�NRQXW�LoLQ�W�P�VÕFDN�VX�LKWL\DFÕQÕ�NDUúÕODPDN��]HUH�\DNODúÕN����Pð¶OLN�
ELU�NROOHNW|U�DODQÕ�JHUHNPHNWHGLU��øVWHU�G|úHPHGHQ�ÕVÕWPD�LVWHU�NDORULIHU�VLVWHmi olsun her iki 

GD÷ÕWÕP� G�]HQLQGH� GH� ERUX� WHVLVDWÕQÕQ� G|úHQPHVL� LoLQ� G|úHPH� YH� GXYDU� GHOLQPHVL�
NDoÕQÕOPD]GÕU�� <DSÕODQ� WHVLVDWÕQ�� HVWHWLN� ND\JÕODUGDQ� |W�U�� VÕYD� DOWÕQGDQ� G|úHQPHVL� X\JXQ�
RODFDNWÕU� 
<DSÕ� LQúDD� HGLOGLNWHQ� VRQUD� VLVWHP� G�ú�Q�O�\RUVD� PLPDUL� DoÕGDQ� ELQD� FHSKHVLQH� VÕFDN� YH�
VR÷XN� DNÕúNDQÕQ� GRODúWÕ÷Õ� ELU� ERUX� VLVWHPL� HNOHQHELOPHNWHGLU�� %X� ROXPVX]� J|U�QW�\��
HQJHOOHPHN�LoLQ�VLVWHPL�WDVDUÕP�V�UHFLQGH�G�ú�QPHN�YH�X\JXODPDGD�ELQD\D�HQWHJUDV\RQXQX�
HQ�L\L�úHNLOGH�JHUoHNOHúWLUPHN�JHUHNPHNWHGLU�� 
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Genel olaraN� VLVWHP�� �� ��� HQHUML� WDVDUUXIX� VD÷OD\DFDN� úHNLOGH� WDVDUODQPDNWDGÕUODU� YH� NÕú�
D\ODUÕQGD� \DSD\� VLVWHPOHUOH� GHVWHNOHQPHOLGLUOHU�� 0DOL\HW� DoÕVÕQGDQ� GD� GL÷HU� DNWLI� J�QHú�
HQHUMLVL� VLVWHPOHULQH� J|UH� ROGXNoD� XFX]� ROGX÷X� J|U�OPHNWHGLU�� gUQH÷LQ�� ÕOÕPDQ� LNOLP�
NXúD÷ÕQGD�\HU�DODQ�����Pð¶OLN�ELU�NRQXW�LoLQ�J�QO�N�HQHUML�LKWL\DFÕQÕQ�\DNODúÕN����NZK�ROGX÷X�
NDEXO�HGLOLUVH������OW¶OLN�NDSDOÕ�GRODúÕPOÕ�ELU�NROOHNW|U�VLVWHPL�LoLQ�\DNODúÕN�������LON�\DWÕUÕP�
PDOL\HWL�WXWDELOPHNWHGLU��6LVWHP�IL\DWÕ�HQHUML�LKWL\DFÕQD��WDVDUÕPD�YH�NXOODQÕODQ�VLVWHP�oHúLGLQH�
J|UH� ������¶D� NDGDU� oÕNDELOPHNWHGLU�� 6LVWHP� LON�\DWÕUÕP�PDOL\HWLQL��� LOH��� VHQH� LoLQGH�JHUL�
ND]DQPDNWDGÕU��$\UÕFD� NXOODQÕP�PDVUDIÕ� � �������NZK� -� ������NZK� DUDVÕ� GH÷LúHELOPHNWHGLU��
6LVWHPLQ�|PU��JHQHOOLNOH���LOH����VHQH�DUDVÕQGDGÕU� 

 
 

ùHNLO������.RQXWODUGD�J�QHú�NROOHNW|U��NXOODQÕPÕ���*�UVR\������� 
 

 

.RQX� LOH� LOJLOL� HQ� |QHPOL� |UQHNOHUGHQ� ELUL� ����� \ÕOÕQGD� )�+�� %ULGJHUV� � YH� '�'�� 3D[WRQ�
WDUDIÕQGDQ� $OEXTXHUTH�� 1HZ� 0H[LFR¶GD� WDVDUODQDQ� %ULGJHUV� YH� 3D[WRQ� %LQDVÕ¶GÕU� �ùHNLO�
3.20). Ofis�RODUDN�NXOODQÕODQ�ELQD�����Pð¶OLN�LQúDDW�DODQÕQD�VDKLS�ROGX÷X�JLEL�J�QH\�FHSKHVLQH�
���Pð�YH������H÷LPOH�\HUOHúWLULOHQ�G�]�NROOHNW|UOHU�LOH�J�QHú�HQHUMLVLQGHQ�\DUDUODQÕOPDNWDGÕU��
.ROOHNW|UOHU�ELQDQÕQ�W�P�J�QH\�FHSKHVLQH�\HUOHúWLULOPLúWLU����'HULú��������� 



 
 

 

39 

%LQDGD� ����� Pñ¶O�N� ELU� VÕFDN� VX� GHSRVX� EXOXQPDNWDGÕU�� $\UÕFD� VLVWHPGH� EXOXQDQ� ELU� ÕVÕ�
SRPSDVÕ�\DUGÕPÕ� LOH�GH�YHULPLQ�G�úPHVL�KDOLQGH�VLVWHP�GHVWHNOHQPHNWHGLU�� ,VÕ�SRPSDVÕ�\D]�
D\ODUÕQGD�VHULQOHWPH�DPDoOÕ�GD�NXOODQÕOPDNWDGÕU��%LQDGD�G|úHPHGHQ�ÕVÕWPD�\DSÕOPDNta ve tüm 

VLVWHPOHU�X]DNWDQ�NXPDQGD�HGLOHELOPHNWH�YH�WDP�YHULP�DOÕQPDNWDGÕU�� 

 

ùHNLO������%ULGJHUV�YH�3D[WRQ�%LQDVÕ���'HULú�������� 
6LVWHP�NÕú�D\ODUÕQGD������YHULP�LOH�oDOÕúPDNWDGÕU��*HUL�NDODQ�HQHUML�LKWL\DFÕ�ÕVÕ�SRPSDVÕ�LOH�
JLGHULOPHNWHGLU��%LQDQÕQ�HQ�|QHPOL�|]HOOL÷L��LON�GHID�ELU�RILV�ELQDVÕQÕQ�WDPDPHQ�J�QHú�HQHUMLVL�
LO�ÕVÕWÕOPDVÕ�YH�ÕVÕ�SRPSDVÕ�LOH�VLVWHP�X\XPXQXQ�VD÷ODQPDVÕGÕU����'HULú�������� 
%LU�GL÷HU�|QHPOL�X\JXODPD��(DVW�5D\PRQG��0DLQH¶GH������HQOHP��5��:KLWQH\¶H�DLW�Whitney 

*�QHú�(YL¶GLU��ùHNLO��������%LQDGD�DNWLI�YH�SDVLI�J�QHú�VLVWHPOHUL�ELUDUDGD�NXOODQÕOPDNWDGÕU��
%LQD� WRSODP�����Pð�LQúDDW�DODQÕQD�VDKLSWLU��%LU�WHSHQLQ�J�QH\�\DPDFÕQD�\HUOHúWLULOHQ�ELQD���
NDWOÕGÕU�YH�\DúDPD�DODQODUÕQÕQ�\DQÕ�VÕUD�ELU�VHUD�GD�ELQDGD�PHYFXWWXU����'HULú�������� 

 
 

ùHNLO������:KLWQH\�*�QHú�(YL���'HULú�������� 
 

%LQDQÕQ�GÕú�GXYDUODUÕ����FP�¶GLU��YH�GÕúWDQ���FP��SROL�UHWDQ�LOH�\DOÕWÕOPÕúWÕU��dDWÕGD�LVH����FP��
NDOÕQOÕ÷ÕQGD� FDP\�Q�� NXOODQÕOPÕúWÕU�� %LQDQÕQ� J�QH\� FHSKHVLQH� ��� �� H÷LP� LOH� \HUOHúWLULOHQ�
NROOHNW|U�DODQÕ����Pð¶GLU�YH�WDVDUÕP�EDNÕPÕQGDQ�GD�ELQD�FHSKHVL�LOH�X\XPOXGXU���'HULú�������� 
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6LVWHPGH�VÕFDN�VX�GHSRVX�RODUDN�NXOODQÕODQ����Pñ¶O�N�EHWRQ�WDQND�GLUHN�JLGHQ�YH��ÕVÕQDQ�VX�
ELULQFL� NDWWD� G|úHPH� LoLQGHNL� ERUXODU� \DUGÕPÕ� LOH� PHNDQODUÕ� ÕVÕWÕUNHQ� LNLQFL� NDWWD� QRUPDO�
konvekVL\RQ� \|QWHPL� LOH� ÕVÕWÕFÕ� VHUSDQWLQOHU� NXOODQÕODUDN� ÕVÕQPD� VD÷ODQPDNWDGÕU�� 6LVWHPGH�
DQWLIUL]� NXOODQÕOPDPÕúWÕU�� +HUKDQJL� ELU� GRQPD� WHKOLNHVLQGH� VLVWHP� LoLQGHNL� VX�
ERúDOWÕOPDNWDGÕU�� �%LQDGD�SDVLI�VLVWHP�RODUDN����Pð¶OLN�FDP�\�]H\�YH�VHUD�NXOODQÕOPDNWDGÕU��
BiQD� WRSODPGD� HQHUML� LKWL\DFÕQÕQ��� ���–� ��� NDGDUÕQÕ� J�QHú� HQHUMLVLQGHQ� VD÷ODPDNWDGÕU�� ELU�
ú|PLQH�� PXWIDNWD� EXOXQDQ� EU� RGXQ� VREDVÕ� YH� HOHNWULNOL� ELU� ÕVÕWÕFÕ� LOH� GH� JHUHNWL÷LQGH�
GHVWHNOHQPHNWHGLU����'HULú�������� 

 
 

ùHNLO������:KLWQH\�*�QHú�(YL�|Q�J|U�Q�ú����'HULú�������� 
 

.RQX� X\JXODPDODUÕQGDQ� ELUL� GH� PLPDU� '�� :DWVRQ� WDUDIÕQGDQ� WDVDUODQDQ� YH� &RQHFWLFXW¶GD�
LQúDD�HGLOHQ������HQOHP��:HVWEURRN�*�QHú�(YL¶GLU��ùHNLO��������%LQD�WRSODP�����Pð¶GLU�YH�
���Pð¶OLN�DODQD�VDKLS������H÷LP�LOH�FHSKH\H�\HUOHúWLULOHQ�J�QHú�NROOHNW|UOHUL�LOH�ÕVÕQPDNWDGÕU��
6ÕFDN�VX�GHSRVX�KDFPL�����Pñ¶G�U����'HULú�������� 

 

ùHNLO������:HVWEURRN�*�QHú�(YL���'HULú�������� 
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%LQD� J�QH\GH� EDWÕ\D� GR÷UX� ���¶OLN� VDSPD� LOH� \HUOHúWLULOPLúWLU�� 'XYDUODUGD� YH� WDYDQGD� ÕVÕ�
ND\ÕSODUÕQÕ� |QOHPHN� LoLQ� \�NVHN� \DOÕWÕP� NXOODQÕOPÕúWÕU�� � %LQDQÕ� E�W�Q� FDP� FHSKHOHUL� ELQD�
FHSKH�DODQÕQÕQ����-���NDGDUÕQÕ�ROXúWXUPDNWDGÕU�YH�oLIW�FDP�X\JXODPDVÕ�\DSÕOPÕúWÕU��*�QH\�
FHSKHVL� KDULo� GL÷HU� NÕVÕPODUGD� GXYDU� ERúOX÷X� DoPDNWDQ� NDoÕQÕOPÕú� ROXS�� PHYFXW� RODQODUÕQ�
HEDWODUÕ�GD�ROGXNoD�N�o�NW�U��%LQD� WRSODP�HQHUML� LKWL\DFÕQÕQ�����¶LQL�NROOHNW|U�DUDFÕOÕ÷Õ� LOH�
VD÷ODPDNWDGÕU��6LVWHPGH�HN�HQHUML�ND\QD÷Õ�RODUDN�IXHO�RLO�NXOODQÕOPDNWDGÕU���'HULú�������� 

 
 

ùHNLO������:HVWEURRN�*�QHú�(YL�J|U�Q�ú����'HULú�������� 
 

6LVWHP�X\JXODPD�|UQHNOHULQGHQ�ELU� GL÷HUL� GH� \LQH�PLPDU�'��:DWVRQ� WDUDIÕQGDQ�1RUWKILHOG��
1HZ�-HUVH\¶GH�\DSÕOPÕú�:DWVRQ�*�QHú�(YL¶GLU��ùHNLO��������%LQDGD�SDVLI�YH�DNWLI�VLVWHPOHU�
ELUOLNWH�NXOODQÕOPÕúWÕU�� �*�QH\� FHSKHGH�\DSÕODQ�ELU� VHUD�\DUGÕPÕ� LOH� WRSODQDQ�J�QHú� ÕVÕVÕ�ELU�
YDQWLODW|U� \DUGÕPÕ� LOH� GLUHN� ELQD� LoLQH� DOÕQPDNWDGÕU�� $\UÕFD� ELQDQÕQ� J�QH\� FHSKHVLQGH�
NXOODQÕODQ�NROOHNW|U�\DUGÕPÕ�LOH�VÕFDN�VX�HOGHVL�VD÷ODQPDNWDGÕU�� 
%LQDQÕQ�LNLQFL�NDWÕQGDNL�DKúDS�NDIHVOHU�\D]ÕQ�GLN�JHOHQ�J�QHú�ÕúÕQODUÕQÕ�|QOH\HUHN�ELQD\Õ�VHULQ�
WXWDUNHQ��NÕúÕQ�H÷LN�JHOHQ�J�QHú�ÕúÕQODUÕQÕQ�ELQD�LoLQH�JLUPHVLQH�L]LQ�YHUPHNWHGLU��%LQDGD�VHUD�
\DUGÕPÕ� LOH� ÕVÕQDQ� KDYD� ERGUXP� NDWÕQGD� \DSÕODQ� YH� \�NVHN� GHUHFHGH� \DOÕWÕODQ� ELU� PÕFÕU�
GHSRVXQGD� WXWXOPDNWDGÕU�� ,VÕV� LKWL\DFÕ� ROGX÷X� WDNGLUGH� VÕFDN� KDYD� EXUDGDQ� VD÷ODQPDNWDGÕU��
%LQDQÕQ�WRSODP�ÕVÕ� LKWL\DFÕQÕQ�\DNODúÕN�����¶L�ELU�DNWLI�VLVWHP�RODQ�NROOHNW|UOHU�LOH�ELU�SDVLI�
VLVWHP�RODQ�VHUDGDQ�VD÷ODQPDNWDGÕU����'HULú�������� 
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ùHNLO������:DWVRQ�*�QHú�(YL���'HULú�������� 

Fotovoltaik Piller 

*�QHú� SLOOHUL� RODUDN� GD� DGODQGÕUDELOHFH÷LPL]� IRWRYROWDLN� SLOOHU�� �]HULQH� G�úHQ� J�QHú� ÕúÕ÷ÕQÕ�
GR÷UXGDQ� HOHNWULN� HQHUMLVLQH� G|Q�úW�UHQ� WHNQRORMLOHUGLU�� )RWRYROWDLN� SLOOHULQ� oDOÕúPDVÕ�
IRWRYROWDLN�SUHQVLELQH�GD\DQPDNWDGÕU��)RWRYROWDLN�ROD\Õ�LON�RODUDN������\ÕOÕQGD�)UDQVÕ]�IL]LNoL�
(GPXQG�%HFTXHUHO� WDUDIÕQGDQ�EXOXQPXúWXU��%HFTXHUHO�� HOHNWUROLW� LoLQH�GDOGÕUÕODQ�HOHNWURWODU�
DUDVÕQGDNL� DNÕPÕQ�HOHNWUROLW� �]HULQH�G�úHQ� ÕúÕN�HQHUMLVLQGHQ�ND\QDNODQGÕ÷ÕQÕ�EHOLUWPLúWLU�� øON�
GHID������\ÕOÕQGD�IRWRYROWDLN�ROD\Õ�VHOHQ\XP�NULVWDOOHUL��]HULQGH�GHQHQPLúWLU������¶ODUGD�LVH�
fotovoltaik siVWHPOHU�X]D\�WHNQRORMLOHULQGH�NXOODQÕOPD\D�EDúODQPÕúWÕU����(NH�YH�2NWLN�������� 
Fotovoltaik modüller,  fotovoltaik hücrelerin birbirlerine paralel, seri ya da karma olarak 

ED÷ODQPDVÕ� LOH� ROXúWXUXOPDNWDGÕU�� )RWRYROWDLN� K�FUHOHU�� J�QHú� HQHUMLVLQL� HOHNWULN� HQerjisine 

oHYLUHELOHFHN� RSWLNVHO� YH� HOHNWULNVHO� |]HOOLNOHUL� EX� G|Q�ú�PH� X\JXQ� \DUÕ� LOHWNHQ�
PDO]HPHOHUGHQ� �UHWLOPHNWHGLUOHU�� )RWRYROWDLN� PRG�OOHULQ� oDOÕúPD� úHPDVÕ� ùHNLO� ����¶GD�
J|VWHULOPLúWLU��+�FUHOHU�� HOHNWULN� HQHUMLVLQL� JHoLUHQ�� ELUL� SR]LWLI� \�NO�� �S� NDWPDQÕ��GL÷HUL� LVH�
QHJDWLI�\�NO�� �Q�NDWPDQÕ��ROPDN��]HUH� LNL�NDWPDQGDQ�ROXúPDNWDGÕUODU��+�FUH��]HULQH�J�QHú�
ÕúÕ÷Õ� G�úW�÷�QGH� ÕúÕN� HQHUMLVLQL� WDúÕ\DQ� ED]Õ� IRWRQODU� EX� \DUÕ-LOHWNHQ� PDO]HPH� WDUDIÕQGDQ�
JHoLULOPHNWHGLUOHU�� %|\OHOLNOH�� SR]LWLI� \�NO�� S� NDWPDQÕQGDQ� oÕNDQ� HOHNWURQODU� Q� NDWPDQÕQD�
GR÷UX�oHNLOLUOHU��$\QÕ�]DPDQGD�Q�NDWPDQÕQGDQ�GD�HOHNWURQODUÕQ�JHULGH�EÕUDNWÕNODUÕ�ERúOXNODU�S�
NDWPDQÕQD�GR÷UX�KDUHNHWH�JHoHU��%LUELULQGHQ�D\UÕODQ�HOHNWURQ�YH�ERúOXNODUÕ�ELU�GÕú�GHYUH� LOH�
ED÷ODQGÕ÷ÕQGD�DNDQ�HOHNWULN�\�NOHUL�VD\HVLQGH�HOHNWULN�DNÕPÕ�PH\GDQD�JHOPHNWHGLU�����(NH�YH�
Oktik, 2000 ) 
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ùHNLO������)RWRYROWDLN�K�FUH�SUHQVLS�úHPDVÕ���7KRPDV�������� 
)RWRYROWDLN�SLOOHULQ��UHWLPLQGH�YH�NXOODQÕPÕQGD�YHULPLQ�\�NVHN�ROPDVÕ�LOH�EHUDEHU�PDOL\HWL�GH�
G�ú�UPHN�DPDoODQPÕúWÕU��9HULPLQ�\�NVHN�ROXúX�NXOODQÕODQ�PDO]HPHQLQ�HOHNWULNVHO�YH�RSWLNVHO�
\DSÕVÕQD� ED÷OÕ� LNHQ� PDOL\HWLQ� G�ú�N� ROXúX� LVH�PDO]HPHQLQ� GR÷DGD� QH� NDGDU� YH� QH� VÕNOÕNWD�
NXOODQÕOGÕ÷ÕQD�YH�PDO]HPHQLQ�LúOHQLú�ELoLPLQH�J|UH�GH÷LúLNOLN�J|VWHUPHNWHGLU����(NH�YH Oktik, 

2000 ) 

 
 

ùHNLO������)RWRYROWDLN�K�FUHQLQ�\DSÕVÕ���/|ZHQVWHLQ�������� 
 

%LU� IRWRYROWDLN� PRG�O�Q� SDUoDODUÕ� ùHNLO� ����¶GH� J|VWHULOPLúWLU�� � )RWRYROWDLN� SLOOHU�� LNL� FDP�
NDWPDQ� DUDVÕQGD� \HU� DODQ� úHIIDI� ELU� IRO\RGDQ� VRQUD� \HUOHúWLULOPHNWHGLUOHU�� <HUOHúWLUilen bu 

IRWRYROWDLN�K�FUHOHULQ�DUNDVÕQD�ELU�NHUH�GDKD�úHIIDI�ELU�IRO\R�VHULOPHNWHGLU��)RWRYROWDLN�SLOOHU��
\DSÕODUÕQGD� NXOODQÕODQ� PDO]HPH\H� J|UH� oHúLWOHQPHNWH� YH� W�P� EX� IDUNOÕ� PDO]HPHOHUH� J|UH�
PDOL\HW�YH�YHULP�RUDQODUÕ�GH÷LúPHNWHGLU��7LFDUL�DPDoOD�HQ�oRN�NXOODQÕODQ�PDO]HPH�VLOLV\XP�
NULVWDOLGLU��)RWRYROWDLN�SLOOHULQ�oHúLWOHULQH�GH÷LQHFHN�ROXUVDN� 
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• Tek Kristalli Silisyum Fotovoltaik Pilleri: Tek kristalli silisyum malzeme pilin 

YHULPLQL�DUWWÕUÕUNHQ�PDOL\HWL�GH�ELU�R�NDGDU�\�NVHOWPHNWHGLU��7HN�NULVWDOOL�VLOLV\XPun üretimi 

]RU�YH�SDKDOÕGÕU��/DERUDWXDU�RUWDPÕQGD�SLO�YHULPL������LNHQ�WLFDUL�SLOOHUGH�RUDQ������LOH����
DUDVÕQGDGÕU����(NH�YH�2NWLN��������� 
• Çok Kristalli Silisyum Fotovoltaik Pilleri: Çok kristalli silisyumun üretimi tek 

kristalli silisyuma göre çok daha NROD\� ROGX÷X� LoLQ� PDOL\HW� GH� G�úPHNWHGLU�� $QFDN� oRN�
NULVWDOOL� VLOLV\XP� SLOOHULQ� YHULPOHUL� WHN� NULVWDOOL� VLOLV\XP� SLOOHUH� J|UH� G�ú�NW�U�� /DERUDWXDU�
RUWDPÕQGD�SLOOHULQ�YHULPL������ LNHQ� WLFDUL�SLOOHUGH�YHULP������LOH����DUDVÕQGDGÕU�� ��(NH�YH�
Oktik, 2000 )  

• øQce Film Fotovoltaik Pilleri:� øQFH� ILOP� SLOOHU�� NXOODQÕODQ� PDO]HPH\L� D]DOWPD� YH�
EDVLWOHúWLUPH�YH�E|\OHOLNOH�PDOL\HWL�G�ú�UPH�oDOÕúPDODUÕ�VRQXFX�RUWD\D�oÕNPÕúWÕU��<DUÕ�LOHWNHQ�
PDO]HPHQLQ� FDP�� PHWDO� \D� GD� SODVWLN� IRO\R� JLEL� LQFH� ILOP� WDEDNDVÕ� KDOLQGH� NDSODQPDVÕ�
SUHQVLELQH�GD\DQPDNWDGÕU��3LOOHULQ�ODERUDWXDU�RUWDPÕQGD�YHULPOLOL÷L��������LNHQ�X]XQ�YDGHGH�
RUDQODUGD�\HWHUOL�LVWLNUDU�VD÷ODQDPDGÕ÷ÕQGDQ�WLFDUL�DQODPGD�NXOODQÕODPDPÕúWÕU��%DNÕU�øQGL\XP�
Diselenid Fotovoltaik Pilleri YHULP�RUDQODUÕ�ODERUDWXDU�NRúXOODUÕQGD������LOH����DUDVÕQGD�\HU�
DOÕUNHQ�Kadminyum Tellür Fotovoltaik Pilleri YHULP�RUDQODUÕ�����RODUDN�EHOLUOHQPLúWLU�� ��
Eke ve Oktik, 2000 )  

• Amorf Silisyum Fotovoltaik Pilleri:� $PRUI� VLOLV\XP� UDVWJHOH� ELU� DWRP� GL]LOLúLQH�
VDKLS�ROGX÷XQGDQ�\DSÕVÕQD�ELU�PLNWDU�KLGURMHQ�NDWÕODUDN�HOHNWULN�oHYULPLQH�X\JXQ�ELU�PDO]HPH�
KDOLQH�JHWLULOPHNWHGLU��3LOLQ�YHULP�RUDQODUÕ�ODERUDWXDU�NRúXOODUÕQGD������LNHQ�NXOODQÕPGD�����
LOH� ���� FLYDUÕQGDGÕU�� 9HULPOHUL� G�ú�N� ROPDVÕQD� UD÷PHQ�PDOL\HWOHUL� GH� G�ú�N� RODQ� EX� SLOOHU�
daha çok günlük kuOODQÕPGD� KHVDS�PDNLQHOHULQGH�� VDDW�� Y�E�� NXOODQÕOPDNWDGÕUODU�� �� (NH� YH�
Oktik, 2000 )  

)RWRYROWDLN� SLOOHU� GR÷UXVDO� DNÕPÕ� DOWHUQDWLI� DNÕPD� oHYLUHQ� WHNQRORMLOHU� ROGX÷XQGDQ�
G|Q�úW�U�F�� �� LQYHUWHU� �� GHQLOHQ� ELU� DOHWH� GH� LKWL\Do� GX\PDNWDGÕUODU�� $\QÕ� ]DPDQGD�
kullDQÕOPD\DQ�ID]OD�HQHUML\L�GHSRODPDN�DPDFÕ�LOH�ELU�GH�DN��VLVWHPGH�\HU�DOPDNWDGÕU��*HFH�YH�
EXOXWOX� KDYDODUGD� GDKD� |QFHGHQ� DN�GH� GHSRODQPÕú� HQHUML� NXOODQÕOÕUNHQ�� DN�V�� ROPD\DQ�
VLVWHPOHUGH� NXOODQÕOPD\DQ� HQHUMLQLQ� ID]ODVÕ� úHKLU� úHEHNHVLQH� YHULOPHNWHGLU�� )RWRYROtaik 

K�FUHOHULQ�ELUELUOHULQH� VHUL��SDUDOHO�\D�GD�NDUPD�RODUDN�ED÷ODQPDVÕ� LOH�PRG�OOHU��PRG�OOHULQ�
ELUOHúPHVL�LOH�SDQHOOHU�PH\GDQD�JHOPHNWHGLU� 
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6LVWHPLQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
• 6LVWHPLQ� WLFDUL� NXOODQÕPÕ� J�Q�P�]GH� ROGXNoD� \D\JÕQODúWÕ÷ÕQGDQ� GROD\Õ� PLPDUL�

WDVDUÕPODUGD�� ELQD\D� X\JXQ� RODUDN� ELU� oRN� PRGHOLQL� SL\DVDGD� EXOPDN� P�PN�Q�
ROPDNWDGÕU��7DVDUÕP�ED÷ODPÕQGD�oHúLWOHUL�PHYFXWWXU� 

• 6LVWHP��oDWÕ\D�X\JXODQDELOGL÷L�JLEL�ELQD�FHSKHVLQH�GH�X\JXODQDELOPHNWHGLU� 
• Sistemin teknik ekipman ve parça bXOPD�]RUOX÷X�PHYFXW�GH÷LOGLU� 
• 6LVWHP� �]HULQH� J|OJH� \DSDELOHFHN� KHUKDQJL� ELU� HOHPDQ� �\HúLO� DODQ�� oRN� NDWOÕ� oHYUH�

ELQDODU��Y�V����VLVWHP�YHULPLQL�G�ú�UHELOPHNWHGLU� 
• .Õú�D\ODUÕQGD�VLVWHP��]HULQH�G�úHQ�J�QHú�ÕúÕQODUÕQÕQ�H÷LP�DoÕVÕ�D]DOGÕ÷ÕQGDQ�VLVWHPGH�

kapasitH�G�ú�ú��J|]OHQPHNWHGLU� 
6LVWHPGH�NXOODQÕODQ�PDO]HPHOHULQ�SDKDOÕ�ROPDVÕ�YH�VLVWHPLQ�VRQ�WHNQRORML��U�Q��ROPDVÕQGDQ�
|W�U�� VLVWHPLQ� |Q� \DWÕUÕP� PDOL\HWL� GL÷HU� \HQLOHQHELOLU� HQHUML� G|Q�ú�P� VLVWHPOHUL� DUDVÕQGD�
\�NVHNWLU�DQFDN��VLVWHPLQ�EDNÕP�PDOL\HWL�|Q�\DWÕUÕP�PDOL\HWLQH�J|UH�ROGXNoD�G�ú�NW�U� 
)RWRYROWDLN�3LOOHULQ�%LQD�7DVDUÕP�%D÷ODPÕQGD�øQFHOHQPHVL 
*�Q�P�]GH� IRWRYROWDLN� SLOOHU� ELQD� WDVDUÕPÕQGD� WDVDUÕPÕQ� ELU� SDUoDVÕ� RODUDN�
GH÷HUOHQGLULOPHNWHGLU�� %LQD� ELOHúHQOHUL� RODUDN� GL]D\Q� HGLOHQ� VLVWHPOHU� HVWHWLN� ND\JÕODUÕ� da 

RUWDGDQ� NDOGÕUPDNWDGÕUODU�� )RWRYROWDLN� SLOOHU� ELQDODUGD� HQ� oRN� oDWÕ� YH� FHSKHOHUGH�
NXOODQÕOPDNWDGÕUODU��dDWÕ�X\JXODPDODUÕQGD�YHULP�RUDQÕ�FHSKHGH�NXOODQÕODQ�SLOOHUH�RUDQOD�GDKD�
\�NVHNWLU� o�QN�� oDWÕ� NXOODQÕPÕ� SLOOHUH� H÷LP� YHUPH� LPNDQÕ� VD÷ODU�� EX� GD� J�QHú� ÕúÕQODUÕQÕQ�
P�PN�Q�ROGX÷XQFD�SLO�\�]H\LQH�GLN�G�úPHVLQH�QHGHQ�ROXU��$\UÕFD�oDWÕ�\�]H\LQH�JHOHELOHFHN�
J|OJH� DODQ� PLNWDUÕ� FHSKH\H� RUDQOD� GDKD� D]� RODFD÷ÕQGDQ� oDWÕ� X\JXODPDODUÕQGD� YHULP� GDKD�
\�NVHNWLU��&HSKH�X\JXODPDODUÕQGD�LVH�J|OJH��YHULP�DoÕVÕQGDQ�|QHPOL�ELU sorun olabilmektedir. 

3LO� \�]H\LQH� \DQ� ELQDODUGDQ� \D� GD� HWUDIWD� EXOXQDQ�KHUKDQJL� ELU� \HúLO� DODQGDQ�J|OJH� DWÕOPÕú�
ROPDVÕ� GD� NDUúÕODúÕODELOHFHN� ELU� WDVDUÕP� VRUXQXGXU�� %X� QHGHQOH� PHYVLPOHUH� J|UH� J|OJH�
ER\ODUÕQÕQ�HW�W�HGLOPHVL�JHUHNPHNWHGLU����g]GR÷DQ�������� 
)RWRYROWDLN� SLOOHU�� WUDQVSDUDQ� PRG�OOHU� NXOODQÕODUDN� JL\GLUPH� FHSKH� VLVWHPL� úHNOLQGH�
WDVDUODQDELOLUNHQ�SHUGH�GXYDU�X\JXODPDODUÕ�GD�PHYFXWWXU��%X�W�U� WDVDUÕPODUGD�ELQDQÕQ�GXYDU�
ERúOXNODUÕQD� oLIW� FDP� \HUOHúWLULOLUNHQ� SHUGH� GXYDUODUD� JHOHQ� NÕVÕPODUD� 39� PRG�Oler 

X\JXODQPDNWDGÕU��%|\OHFH�KHP�ELQD�LoLQ�HQHUML�VD÷ODQPDNWDGÕU�KHP�GH�VD÷ÕU�FHSKH�GXYDUODUÕ�
GH÷HUOHQGLULOPHNWHGLU����g]GR÷DQ�������� 
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39� SDQHOOHU� FHSKHOHUGH�� G�úH\� GXYDUODUGD� SHUGH� GXYDU� YH\D� JL\GLUPH� FHSKH� VLVWHPL� RODUDN�
X\JXODQÕUNHQ� D\QÕ� ]DPDQGD� FHSKHGH� VDELW� YH� KDUHNHWOL� J|OJHOHPH� HOHPDQÕ� RODUDN� GD�
NXOODQÕOPDNWDGÕUODU�� %XQXQ� GÕúÕQGD� H÷LPOL� GXYDU� YH� G�úH\� GXYDUODUGD� H÷LPOL� 39� SDQHO�
X\JXODPDODUÕ�GD�PHYFXWWXU����g]GR÷DQ�������� 
<XNDUÕGD� V|]�� HGLOHQ� W�P� 39� X\JXODPDODUÕQGD� HVDV� DOÕQDFDN� QRNWD�� SDQHOOHULQ� DúÕUÕ� ÕVÕGDQ�
NRUXQPDODUÕ�DPDFÕ�LOH�PRG�OOHULQ�L\L�KDYDODQGÕUÕOPDODUÕQÕ�VD÷ODPDNWÕU��d�QN��DúÕUÕ�ÕVÕ�PRG�O�
YHULPLQLQ�G�úPHVLQH�QHGHQ�ROPDNWDGÕU��%XQXQ�GÕúÕQGD�39�PRG�OOHULQLQ�QHP��U�]JDU��WR]��Y�E��
GÕú�RUWDP�HWNLOHULQGHQ�GH�NRUXQPDVÕ�JHUHNPHNWHGLU����g]GR÷DQ��2005 ) 

)RWRYROWDLN�SDQHOOHU�oDWÕ�X\JXODPDODUÕQGD�H÷LPOL�oDWÕODUGD��úHW�oDWÕODUGD��NDYLVOL�oDWÕODUGD�YH�
DWUÕXPODUGD�X\JXODQPDNWDGÕU��3DQHOOHULQ�oDWÕ\D�X\JXODQPDVÕ�FHSKH\H�X\JXODQPDVÕQGDQ�GDKD�
NROD\GÕU��3DQHOOHU�NRPSOH�oDWÕ\D�\HUOHúWLULOHELOHFH÷L�JLEL�HQHUML�LKWL\DFÕQD�J|UH�VDSWDQDQ�VD\Õ\D�
J|UH�oDWÕ�NDSODPDVÕQÕQ�DUDODUÕQD�GD�NRQXPODQGÕUÕODELOLUOHU��%X�JLEL�X\JXODPDODU�oDWÕ�LOH�SDQHO�
DUDVÕQGD� KDYDODQGÕUPD� ERúOX÷XQXQ� ROXúWXUXOPDVÕQD� LPNDQ� VD÷ODUODU��$\QÕ� ]DPDQGD� úHW� oDWÕ�
X\JXODPDODUÕQGD�GD�NX]H\�NÕVPD�DoÕODQ�SHQFHUHOHU�LOH�GR÷DO�KDYDODQGÕUPD�VD÷ODQPDNWDGÕU����
&DQDQ�� ������ g]GR÷DQ�� ����� �� )RWRYROWDLN� SDQHOOHULQ� oDWÕ� YH� FHSKH� X\JXODPDODUÕ� úHPDWLN�
RODUDN�ùHNLO�����¶GH�J|VWHULOPLúWLU��*|U�OG�÷���]HUH��KHU�LNL�X\JXODPDGD�GD�ÕVÕ�ND\EÕ�ROGX÷X�
JLEL�SDQHO�KDYDODQGÕUPDVÕ�G�ú�Q�OPHOLGLU��%XQXQOD�EHUDEHU�J�QHú�ÕúÕ÷ÕQGDQ�SDVLI�\DUDUODQPD�
LNL� X\JXODPDGD� GD� PHYFXW� LVH� GH�� FHSKH� X\JXODPDODUÕQGD� J|U�ú�� HOH� DOPDN� |QHPOLGLU��
&HSKHGH�\HU�DODQ�SDQHOOHULQ�WDVDUÕPOD�X\XPOX�ROPDVÕ�YH�J|U�ú��HWNLOHPHPHVL�JHUHNOLGLU� 
 

 
 

ùHNLO������)RWRYROWDLN�SLOOHULQ�oDWÕ�YH�FHSKH�X\JXODPDODUÕ�DUDVÕQGDNL�IDUNODU���7KRPDV������� 
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)RWRYROWDLN� SLOOHULQ� GR÷UX� \|QOHQGLULOPHOHUL� YHULPOHUL� DoÕVÕQGDQ� E�\�N� |QHP� WDúÕPDNWDGÕU��
%XOXQXODQ� \HULQ� FR÷UDIL� NRQXPXQD� ED÷OÕ� RODUDN� \ÕOOÕN� J�QHúOHQPH� V�UHVL� YH� úLGGHWLQLQ�
EHOLUOHQPHVL�LOH�\DSÕODFDN�KHVDSODUD�J|UH�SLOOHULQ�\|QOHQGLUPHOHUL�\DSÕOPDNWDGÕU��3LOOHUGHQ�HQ�
L\L� YHULPL� DODELOPHN� LoLQ� J�QHú� ÕúÕ÷ÕQÕQ� �]HUOHULQH� GLN� YH\D� GLNH� oRN� \DNÕQ� RODUDN� JHOPHVL�
JHUHNPHNWHGLU�� .X]H\� \DUÕP� N�UHGH� J�QH\-GR÷X� YH� J�ney-EDWÕ� DNVÕ� J�QHú� ÕúÕ÷ÕQÕQ� GLN�
JHOPHVLQGHQ�|W�U��HQ�oRN�YHULP�DOÕQDQ�\|QOHUGLU��<LQH�EXOXQXODQ�HQOHPH�J|UH�SLO�H÷LP�DoÕVÕ�
����YH�����DUDVÕQGD�GH÷LúPHNWHGLU����*|NVDO��������  
7DVDUÕPGD� HOH� DOÕQPDVÕ� JHUHNHQ� ELU� GL÷HU� |QHPOL� KXVXV�� SLOOHU� �]HULQH� J|OJH� \DSabilecek 

KHUKDQJL� ELU� HOHPDQÕQ�oHYUHGH�EXOXQPDPDVÕGÕU��%LQD� oHYUHVLQGH�EXOXQDQ�\HúLO� DODQODU�� oRN�
NDWOÕ� ELQDODU�� WHSHOHU� JLEL� \�NVHOWLOHULQ� J|OJH� DODQ� ROXúWXUDELOPH� SRWDQVL\HOOHUL� J|]� |Q�QH�
DOÕQDUDN�SDQHOOHULQ�NRQXPODQGÕUÕOPDODUÕ�\DSÕOPDOÕGÕU�� 
Çevrede bulXQDQ�oRN�NDWOÕ�ELQDODUÕQ�NDW�VD\ÕODUÕ�YH�EXQD�ED÷OÕ�RODUDN�\�NVHNOLNOHULQLQ�QHGHQ�
ROGX÷X� J|OJH� ER\XWODUÕ� ùHNLO� ����¶GD� J|VWHULOPLúWLU�� ho� NDWD� NDGDU� RODQ� oHYUH� ELQDODUÕQ�
\�NVHNOLNOHULQGH�J�QHú� ÕúÕQODUÕ����GHUHFHOLN�ELU�DoÕ�LOH�IRWRYROWDLN�SDQHOOHUH�XODúÕUNen, % 83 

RUDQÕQGD� J|OJHOHQPHPLú� ELU� DODQ� ROXúPDNWDGÕU�� %X� GD� VLVWHP� YHULPL� DoÕVÕQGDQ� ROXPOX� ELU�
özelliktir.  

dHYUHGH�EXOXQDQ�EHú�NDWOÕ�ELU�ELQD�LoLQ�LVH��J�QHú�ÕúÕQODUÕ����GHUHFH�\DWD\�DoÕ�GH÷HULQH�VDKLS�
ROXUNHQ�J|OJHOHQPHPLú�DODQ�RUDQÕ�����¶�H�G�úPHNWHGLU��<HGL�NDWOÕ�ELU�ELQD��J�QHú�ÕúÕQODUÕQÕQ�
���GHUHFH�\DWD\�RODUDN�DOÕQPDVÕQD�QHGHQ�ROXUNHQ�������RUDQÕQGD�J|OJHOHQPHPLú�DODQ�RUDQÕQÕ�
VD÷ODPDNWDGÕU�� 
6RQ� RODUDN�� oHYUHGH� EXOXQDQ� GRNX]� NDWOÕ� ELU� ELQD� J�QHú� ÕúÕQODUÕQÕ� ��� GHUHFH� \DWD\� DoÕ� LOH�
DOÕQPDVÕQÕ� VD÷ODUNHQ� J|OJHOHQPHPLú� DODQ� RUDQÕQÕ� �� ��¶\D� G�ú�UPHNWHGLU�� *|OJHOHQPHPLú�
DODQ� RUDQÕ� VLVWHP� YHULPL� LOH� GR÷UX� RUDQWÕOÕGÕU��$ODQ� DUWWÕNoD� YHULP�GH� DUWPDNWDGÕU��%XQXQOD�
EHUDEHU�J|OJHOHQPHPLú�DODQ�RUDQÕQÕ�KHVDSODUNHQ��VLVWHPLQ�EXOXQGX÷X�ELQD� LOH�oHYUH�ELQDQÕQ�
DUDVÕQGDNL�PHVDIH�J|]DUGÕ�HGLOPLú�VDGHFH�NDW�\�NVHNOL÷L�LOH�DUDVÕQGDNL�LOLúNL�DoÕNODQPÕúWÕU�� 
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ùHNLO������dHYUH�ELQDODUÕQ�QHGHQ�ROGX÷X�J|OJH�ER\XWODUÕQÕQ�HWNLOHUL���7KRPDV�������� 
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*HQHO� RODUDN� VLVWHPL� HOH� DODFDN� ROXUVDN�� YD]L\HW� SODQÕQGD� VLVWHPLQ� X\JXODQDELOPHVi için 

DUD]LQLQ�KHUKDQJL�ELU�WRSR÷UDILN�YH�FR÷UDILN�|]HOOL÷H�VDKLS�ROPDVÕ�JHUHNPHPHNWHGLU��%LQD\D�
VRQUDGDQ�HNOHQHQ�VLVWHPOHUGH�FHSKH�\D�GD�oDWÕ\D�X\JXODPD�\DSÕODPDGÕ÷Õ�WDNGLUGH�\HWHUOL�DODQ�
ROGX÷X�V�UHFH�VLVWHP�DUD]L\H�GH�\HUOHúWLULOHELOPHNWHGLU��6LVWHP�J�QHú�ÕúÕQODUÕQGDQ�\DUDUODQGÕ÷Õ�
LoLQ� WRSUDN� DOWÕQD� DOÕQDPD]�� 6LVWHP� YD]L\HW� SODQÕQGD� \HUOHúWLULOPLú� LVH� ELQD\D� WRSUDN�
\�]H\LQGHQ��]HPLQ�NDW�\D�GD�WHNQLN�HNLSPDQ����J�o�GH÷LúWLUJHFL��GD÷ÕWÕP�SDQRVX��VD\Do��LoLQ�
WDVDUODQPÕú�ELU�ERGUXP�NDWWDQ�JLULú�\DSPDNWDGÕU� Sistem ve gerekli cihazlar genellikle pillere 

\DNÕQ� RODFDN� úHNLOGH� NRQXPODQGÕUÕOPDOÕGÕUODU�� *HQHOOLNOH� oDWÕ� DUDVÕ� oDWÕ� X\JXODPDODUÕ� LoLQ�
WHUFLK�HGLOLUNHQ��ERGUXP�NDW�GL÷HU�HNLSPDQODU�LoLQ�X\JXQ�ROPDNWDGÕU��6LVWHP�HNLSPDQODUÕQÕQ�
HEDWODUÕ� E�\�N� ROPDGÕ÷Õ� LoLQ� HNLSPDQODUÕQ� \HUOHúWLULOHELOHFH÷L� ERGUXP� \D� GD� oDWÕ� NDWODUÕ�
\�NVHNOLNOHULQGH�KHUKDQJL�ELU�NÕVÕWODPDGDQ�V|]HGLOHPH]��'D÷ÕWÕP�SDQRVXQD�YH�VD\DFD�ED÷ODQWÕ�
YH�NDWODUD�HOHNWULN�GD÷ÕWÕPÕ�DPDFÕ� LOH�NDEORODPD�VLVWHPLQLQ�NXUXOPDVÕ�LoLQ�G|úHPH�YH�GXYDU�
GHOPHN� NDoÕQÕOPD]GÕU�� 6LVWHPGH� HOHNWULN� LKWL\DFÕ� ROPD\DQ�PHNDQODUD� LVWHQLOGL÷LQGH� HOHNWULN�
YHULOPH\HELOLU�� $UWDQ� HOHNWULN� DN�GH� GHSRODQÕU�� LVWHQLOGL÷LQGH� WHNUDU� NXOODQÕODELOLU�� $N�V�]�
VLVWHPOHUGH� ID]OD� HOHNWULN� úHKLU� úHEHNHVLQH� JHUL� YHULOPHNWHGLU� �ùHNLO� ������� 8\JXODmalarda 

genellikle akülü sistemler tercih edilmektedir.  

 

 
 

ùHNLO������)RWRYROWDLN�SDQHOOHULQ�NRQXWODUD�HQWHJUDV\RQX���*�UVR\�������� 
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6LVWHP�FHSKH�\D�GD�oDWÕODUGD�NRQXPODQGÕUÕOGÕ÷ÕQGDQ�GROD\Õ�J�Q�P�]GH��oRN�oHúLWOL�WDVDUÕPODU�
içiQ�GH÷LúLN�PRGHOOHUL�YH�oHúLWOHUL�PHYFXWWXU��6LVWHP��WDVDUÕPÕ�GR÷UXGDQ�HWNLOH\HELOHQ�ELU�\DSÕ�
HOHPDQÕ��|]HOOL÷LQGH�ROGX÷X�LoLQ�ELQD�WDVDUÕP�DúDPDVÕQGD�G�ú�Q�OPHVL�]RUXQOXGXU�� 
<ÕOOÕN� �� ��¶D� YDUDQ� ELU� HQHUML� WDVDUUXIX� VD÷OD\DQ� DN�O�� VLVWHPOHU� PD\ÕV� YH� H\O�O� D\ODUÕ�
DUDVÕQGD�LVWHQLOHQ�PHNDQÕQ�W�P�HQHUML�LKWL\DFÕQÕ�VD÷ODUNHQ��NÕú�D\ODUÕQGD�HOHNWULN�úHEHNHVL�LOH�
sistem desteklenmelidir.  

hONHPL]GH� VLVWHP� LOH� LOJLOL� X\JXODPDODU� \HQL� ROPDVÕQD� UD÷PHQ� KÕ]OÕ� ELU� LOHUOHPH�
ND\GHGLOPHNWH� YH� NRQXWODU� GÕúÕQGD� oHúLWOL� VDQD\L� \DSÕODUÕQGD� \DUGÕPFÕ� VLVWHPOHU� RODUDN�
X\JXODQPDNWDGÕU��6LVWHP�YH�JHUHNOL�HNLSPDQODU�\XUWGÕúÕQGDQ�LWKDO�HGLOLUNHQ�X\JXODPD��NÕUVDO�
kesimlerde, özellikle Akdeniz ve Ege Bölgelerinde görülmektedir.  

6LVWHP�LoLQ�NXOODQÕODQ�PDO]HPHOHULQ�SDKDOÕ�ROPDVÕ�YH�VRQ�WHNQRORML��U�QOHULQLQ�NXOODQÕOPDVÕ�
VRQXFX�� VLVWHP� PDOL\HWL� GL÷HU� DNWLI� J�QHú� HQHUMLVL� VLVWHPOHULQH� RUDQOD� oRN� GDKD� ID]ODGÕU��
gUQH÷LQ�� ÕOÕPDQ� LNOLP� NXúD÷ÕQGD� \HU� DODQ� ���� Pð¶OLN� HOHNWULN� úHEHNHVLQGHQ� ED÷ÕPVÕ]� ELU�
NRQXWXQ�J�QO�N�HQHUML�LKWL\DFÕ�\DNODúÕN����NZK�RODUDN�DOÕQGÕ÷ÕQGD��VLVWHPLQ�PDOL\HWL�\DNODúÕN�
10 000$ -���������DUDVÕQGD�GH÷LúHELOPHNWHGLU��.ÕVDFD�VLVWHPLQ���Z�HQHUML��UHWHQ�SDQHO�IL\DWÕ�
����� \ÕOÕ� LWLEDUL� LOH� \DNODúÕN� ������ RODUDN� KHVDSODQDELOLU�� 6LVWHP� LON� \DWÕUÕP� PDOL\HWLQL� HQ�
HUNHQ���\ÕO�LoLQGH�JHUL�ND]DQDELOPHNWHGLU��3LOOHULQ�|PU��HQ�D]����\ÕOGÕU�KDWWD�ELU�LQVDQ�|PU��
RODUDN���\DNODúÕN����VHQH���NDEXO�HGLOHELOPHNWHGLU���øON�\DWÕUÕP�PDOL\HWLQLQ�\�NVHN�ROPDVÕQD�
UD÷PHQ�EDNÕP�PDVUDIODUÕ�ROGXNoD�G�ú�NW�U�� 
Fotovoltaik pillere en iyi örneklerden biri, EkRORMLN�(QHUML�7HNQRORMLOHUL�$UDúWÕUPD�0HUNH]L�
(PVFKHU� 3DUNÕ¶QGDNL� HQ� E�\�N� SURMH� $OPDQ\D¶GD� EXOXQDQ� Gelsenkirchen Bilim ve 

7HNQRORML� 3DUNÕ¶GÕU�� %LQD�� .LHVVOHU� YH� RUWDNODUÕ� WDUDIÕQGDQ� WDVDUODQPÕúWÕU� �ùHNLO� �������
(Köksal vd., 2002) 

 

ùHNLO������*HOVHQNLUVFKHQ�%LOLP�YH�7HNQRORML�3DUNÕ���.|NVDO�YG�������� 



 
 

 

51 

%LQD��WDVDUODQDQ�ELU�\DSD\�J|O�NÕ\ÕVÕQGD�\HU�DOPDNWDGÕU������PW�X]XQOX÷XQGD�ELU�DUNDGD�ED÷OÕ�
HN� ELQDODUGDQ� ROXúDQ� ELQDQÕQ� J|OH� EDNDQ� DUNDG� FHSKHVL� WDPDPHQ� JL\GLUPH� FHSKH� úHNOLQGH�
WDVDUODQPÕúWÕU��&HSKHQLQ�����µO�N�NÕVPÕ�RWRPDWLN�RODUDN�NRQWURO�HGLOHELOLU��LVWHQLOGL÷LQGH�DoÕOÕS�
NDSDWÕODELOLU��%|\OHOLNOH�|]HOOLNOH�\D]�D\ODUÕQGD�ELQD��DUNDG�YH�SDUN�ELUELUL�LOH�E�W�QOHúPHNWH��
J|O�NÕ\ÕVÕQGD�ELU�JH]LQWL�DODQÕ�GD�ROXúWXUXODELOPHNWHGLU��$oÕOÕS�NDSDQDELOHQ�YH�ELU�RWRPDVyon 

VLVWHPL�LOH�NRQWURO�HGLOHELOHQ�FHSKHGHNL�EX�NDSDNODU�\DUGÕPÕ�LOH�ELQDGD�GR÷DO�KDYDODQGÕUPD�YH�
D\GÕQODWPD�GD�\DSÕODELOPHNWHGLU��ùHNLO���������.|NVDO�YG��������� 

 
 

ùHNLO������*HOVHQNLUVFKHQ�%LOLP�YH�7HNQRORML�3DUNÕ¶QGD�NÕú�YH�\D]�J�QOHUL�LoLQ�HQHUML�
yönetimi ilkeleri  (Köksal vd., 2002) 

 

%LQDQÕQ� oDWÕVÕQGD� $YUXSD� %LUOL÷L� WDUDIÕQGDQ� GD� GHVWHNOHQHQ� E�\�N� ELU� IRWRYROWDLN� VLVWHP�
WDVDUODQPÕúWÕU��*�QH\H�GR÷UX�NRQXPODQGÕUÕOPÕú����FP�[����FP�HEDWODUÕQGDNL�EX�IRWRYROWDLN�
K�FUHOHU� DUDFÕOÕ÷Õ� LOH� \ÕOGD� �������� NZ� HQHUML� �UHWLOHELOPHNWHGLU�� $\UÕFD� VLVWHP� VD\HVLQGH��
|Q�P�]GHNL����\ÕO�LoLQGH�LVH������WRQ�GDKD�D]�NDUERQGLRNVLW��UHWLOHFHNWLU��%LQD�������\ÕOÕQGD�
$OPDQ\D�0LPDUOÕN�gG�O�¶QH�OD\ÕN�J|U�OP�ú�YH�HQHUML��UHWHQ�YH�WDVDUUXIX�\DSDQ�ELQDODU�LoLQ�
bir model olarak kabul HGLOPLúWLU���.|NVDO�YG�������� 

 
 

ùHNLO������*HOVHQNLUVFKHQ�%LOLP�YH�7HNQRORML�3DUNÕ�DUNDGGDQ�JHoHQ�NHVLW���.|NVDO�YG�������� 
 

6LVWHPLQ� EDúDUÕOÕ� X\JXODPDODUÕQGDQ� ELUL� GH� 7KRPDV� +HU]RJ� WDUDIÕQGDQ� WDVDUODQDQ� YH�
Almanya’da bulunan 0RWRU� \ROX� 6HUYLV� øVWDV\RQX’GXU� �ùHNLO� ������� 0�QLFK� – Lindau 

RWR\ROX�NHQDUODUÕQGD�\DSÕODFDN�RODQ�VHUYLV� LVWDV\RQODUÕQÕQ� WDVDUÕPÕ� LoLQ�DoÕODQ�ELU�\DUÕúPDGD�
|G�O�DODQ�SURMH��oHYUH�GRVWX�\DNODúÕPÕ�YH�PRWRUOX�WDúÕWODU�JLEL�ELUELULQGHQ�ROGXNoD�IDUNOÕ� LNL�
NDYUDPÕ�PLPDUOÕN�oDWÕVÕ�DOWÕQGD�ELUOHúWLUHELOPLúWLU���.|NVDO�YG�������� 
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ùHNLO������0RWRU\ROX�6HUYLV�øVWDV\RQX���.|NVDO�YG�������� 
7DVDUÕPGD�NXOODQÕODQ�IRWRYROWDLN�VLVWHP�LOH�PDO]HPH�RODUDN�NXOODQÕODQ�DKúDS�ELUELUL�LOH�X\XP�
LoLQGHGLU�� %X� EDúDUÕODUÕQGDQ� GROD\Õ� ELQD�� HNRORMLN� PLPDUOÕN� NRQXsunda önemli bir yere 

VDKLSWLU�� %LQDGD� \HU� DODQ� DHURGLQDPLN� oDWÕ� VD\HVLQGH� KDYD� DNÕúÕ� VD÷ODQÕUNHQ� JHUHNWL÷LQGH�
\DSD\� VLVWHPOHUOH� GH� GHVWHNOHQHELOPHNWHGLU�� .XOODQÕODQ� KDYDQÕQ� WHPL]OHQPHVL� LoLQ� NRORQ�
DOWODUÕQGDNL� DoÕNOÕNODUGDQ� ID\GDODQÕOPDNWDGÕU�� $\UÕFD� ELQDGD� EXOXQDQ� ELU� ÕVÕ� JHUL� ND]DQÕP�
VDQWUDOL�LOH�GH�HQHUML�%LQDGDQ�PDNVLPXP�YHULP�DOÕQDELOPHNWHGLU���.|NVDO�YG�������� 
%LQDGD�� NRULGRUODU� YH� VDQWUDO� WHVLVDW� RGDODUÕ� JLEL� PHNDQODU� %DY\HUD� E|OJHVLQLQ� NÕú� LNOLPL�
NDUúÕVÕQGD� ELU� WDPSRQ� E|OJH� RODUDN� SODQODQPÕúWÕU� �ùHNLO� ������� %LQDGD� NXOODQÕODQ� VDQGYLo�
FHSKH�X\JXODPDODUÕ�GD� ÕVÕ�ND\ÕSODUÕQÕ�|QOHPHN�LoLQ�\DOÕWÕPÕ�VD÷ODPDNWDGÕUODU��<D]�D\ODUÕQGD�
IRWRYROWDLN�SDQHOOHU�YDVÕWDVÕ�LOH�WRSODQDQ�J�QHú�ÕúÕ÷ÕQGDQ�HOGH�HGLOHQ�HQHUML��]L\DUHWoL�DODQODUÕQÕ�
VHULQOHWPHN�DPDFÕ�LOH�IDQOara verilmektedir. (Köksal vd., 2002) 

 
 

ùHNLO������0RWRU\ROX�6HUYLV�øVWDV\RQX�SODQ�úHPDVÕ���.|NVDO�YG�������� 
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ùHNLO������0RWRU\ROX�6HUYLV�øVWDV\RQX�NHVLWL�YH�KDYD�KDUHNHWL�úHPDVÕ���.|NVDO�YG�������� 
 

6LVWHP�WDVDUÕPODUÕQGD�EDúDUÕOÕ�X\JXODPDODU�DUDVÕQGD yer alabilecek bir örnek de Parkmount 

7RSOX� .RQXWODUÕ¶GÕU� �ùHNLO� ������� 3DUNPRXQW� 7RSOX� .RQXWODUÕ�� NX]H\� øUODQGD¶QÕQ� %HOIDVW�
E|OJHVLQGH�\HUDOPDNWDGÕU��3URMH������\ÕOÕQGD�1RUWKHUQ�,UHODQG�+RXVLQJ�([HFXWLYH�WDUDIÕQGDQ�
KD]ÕUODQPÕúWÕU�YH�\DSÕP�DúDPDVÕ�KDOHQ�GHYDP�HWPHNWHGLU��3URMHGH�DVÕO�DPDo��PRGHUQ��HQHUML�
HWNLQ� YH� G�ú�N� JHOLUOL� JHQo� NHVLP� LoLQ� VD÷OÕNOÕ� HYOHU� PH\GDQD� JHWLUPHNWLU�� %LQDODUGD� DVÕO�
LVWHQHQ� J�QHú� HQHUMLVLQGHQ� HQ� L\L� úHNLOGH� \DUDUODQPDNWÕU�� %XQXQOD� EHUDEHU� SURMHGH�� VLWH�
VÕQÕUODUÕQÕ��VLWH�LoL�VRNDNODUÕ��\HúLO�DODQODUÕ�G�]HQOHPHN�DPDFÕ\OD�ELU�NHQWVHO�WDVDUÕP�DQOD\ÕúÕ�GD�
beraber yürümektedir. ( Thomas, 2001 )          

 

 
 

ùHNLO������3DUNPRXQW�7RSOX�.RQXWODUÕ�J�QHúOHQPH�DQDOL]OHUL�YH�YD]L\HW�SODQÕ� 
( Thomas, 2001 ) 

 



 
 

 

54 

Binalar, 56 adet, iki oda,  bir saloQ� GDLUHOHUGHQ� ROXúPDNWDGÕU�� $\UÕFD� �� DGHW� GH� WHN� RGDOÕ�
GDLUHOHU� PHYFXWWXU�� )RWRYROWDLN� SDQHOOHU� ELQDODUGD� oDWÕODUD� \HUOHúWLULOPLúWLU�� %X� QHGHQOH�
SDQHOOHULQ� �]HULQH� J|OJH� \DSDELOHFHN� EDúND� NRPúX� ELU� ELQD\Õ� HQJHOOHPHN� DPDFÕ\OD� YD]L\HW�
SODQÕQGD�ELQDODU�ELU�\D\�úHNOLQGH�\HUOHúWLULOPLúWLU���(Q�ID]OD�NDWD�VDKLS�RODQÕ�NX]H\GH�YH�HQ�D]�
NDWOÕ�RODQÕ�LVH�DUD]LQLQ�J�QH\�N|úHVLQGH�NRQXPODQGÕUÕOPÕúWÕU��<DSÕODQ�J�QHúOHQPH�DQDOL]OHULQH�
J|UH�ELQDODUÕQ�����¶L�LVWHQLOHQ�J�QHúOHQPH�RUDQÕQD�VDKLSWLUOHU�����7KRPDV�������� 
FotovoOWDLN�SLOOHUL�HQ�L\L�úHNLOGH�WDVDUODPDN�DPDFÕ\OD��oDWÕODUD�X\JXQ�ELU�DoÕ\OD�\HUOHúWLULOHQ�EX�
IRWRYROWDLN�SLOOHU��LON�|QFH�GHQHPH�DPDoOÕ����Pð¶OLN�ELU�DODQD�\HUOHúWLULOPLúOHUGLU���ùX�DQGD����
Pð¶GHQ� GDKD� E�\�N� ELU� DODQ� � LoLQ� WDVDUÕP� oDOÕúPDODUÕ� GHYDP� HWPHNWHdir. Fotovoltaik pil 

oHúLWOHUL� LoLQ� \DSÕODQ� DUDúWÕUPDODUGD� LQFH� ILOP� WDEDNDOÕ� SLOOHULQ�PRQRNULVWDOOL� YH� SROLNULVWDOOL�
RODQODUD� J|UH� GDKD� XFX]� ROGX÷X� J|U�OP�ú� YH� LQFH� ILOP� WDEDNDOÕ� IRWRYROWDLN� SLOOHUGH� NDUDU�
NÕOÕQPÕúWÕU�� øQFH� ILOP� WDEDNDOÕ� SLOOHU�� ���� YHULPOH� oDOÕúDUDN� \ÕOOÕN� RUWDODPD� ��� .:K�Pð�\�
WRSODPGD�LVH������NZK�\�HQHUML��UHWPHNWHGLUOHU�YH�Pð�EDúÕQD�����SRXQG�PDOL\HWH�VDKLSWLUOHU���
( Thomas, 2001 )                                         

 

 
 

ùHNLO������)RWRYROWDLN�SLOOHULQ�NHVLW�YH�J|U�Q�úOHUL���7KRPDV, 2001 ) 
 

6LVWHP� WDVDUÕPÕQGD� HQGLúHOHQLOHQ� HQ� |QHPOL� NRQX�� VLVWHPLQ� ELQD\D� VRQUDGDQ� HNOHQPLú� JLEL�
GXUPDVÕQÕQ� LVWHQPHPHVLGLU��6LVWHPLQ��ELQDQÕQ� WDVDUÕP�DúDPDVÕQGD�G�ú�Q�OPHVL�YH�ELQDODUOD�
X\XP�LoLQGH�ROPDVÕ�LVWHQLOGL÷L�JLEL�ELU�EDúND�NRQX�GD�SLOOHU�LOH�oDWÕ�NDSODPDVÕ�DUDVÕQGDNL�VX�
\DOÕWÕPÕQGD� KHUKDQJL� ELU� ]D\ÕI� QRNWDQÕQ� EXOXQPDPDVÕGÕU�� 6LVWHP� WDVDUÕPÕQD� EDNÕOGÕ÷ÕQGD��
oDWÕQÕQ�GD�EHúLQFL�ELU�FHSKH�RODUDN�NDEXO�HGLOGL÷LQL�J|UPHNWH\L]��%|\OHOLNOH�W�P�IRWRYROWDLN�
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SLOOHU��WDVDUÕP�NRQVHSWLQH��ELQD�J|U�Q�ú�YH�IRUPODUÕQD�X\JXQ�RODUDN�WDVDUODQPÕúWÕU����7KRPDV��
2001 )    

2[IRUG�� øQJLOWHUH¶GH� 6XH� 5RDI� YH� 'DYLG� :RRGV� WDUDIÕQGDQ� WDVDUODQDQ� 2[IRUG� (NR� (YL��
øQJLOWHUH¶QLQ�LON�HQHUML��UHWHELOHQ�YH�WDVDUUXIX�\DSDELOHQ�ELQDVÕGÕU��ùHNLO��������%LQDGD�HNRORMLN�
WDVDUÕP�NULWHUOHUL�HVDV�DOÕQGÕ÷Õ�JLEL�IRWRYROWDLN�SDQHOOHU�LOH�GH�HQHUML�HOGH�HGLOPHNWHGLU��%LQD��
NX]H\� YH� J�QH\� DNVÕQGD� NRQXPODQGÕUÕOPÕúWÕU�� øNLN� NDWOÕ� RODQ� ELQDGD� �� DGHW� \DWDN� RGDVÕ�
EXOXQPDNWDGÕU��*HOHQHNVHO� ERúOXNOX� GXYDU� \DSÕP� VLVWHPL� LOH� LQúDD� HGLOHQ� ELQDGD���� FP¶OLN�
ERúOXN� EÕUDNÕODUDN� \DOÕWÕP� \DSÕOPÕúWÕU�� 'XYDUODU� EORN� EHWRQGDQ� \DSÕOPÕú� ROXS� oDWÕGD� ��� FP�
\DOÕWÕP�]HPLQ�NDWWD�LVH����FP�\DOÕWÕP�PDO]HPHVL�NXOODQÕOPÕúWÕU��%LQDQÕQ�WRSODP�DODQÕ�����Pð��
YH�J�QHúWHQ�\DUDUODQÕODQ�DODQODU�LOH�VXQGXUPD�DODQODUÕ�GD�����Pð¶GLU����g]GR÷DQ������� 
 

 

ùHNLO������2[IRUG�(NR�(YL���.|NVDO�YG�������� 
 

)RWRYROWDLN� SDQHOOHU� oDWÕ\D� \HUOHúWLULOPLú� YH� �]HUOHULQH� KHUKDQJL� ELU� D÷Do� J|OJHVL� G�úPHVL�
HQJHOOHQPLúWLU��%LQDQÕQ�\ÕOOÕN�HQHUML�LKWL\DFÕ������NZK�RODUDN�KHVDSODQPÕú�ROXS�\D]�D\ODUÕQGD�
J�QHúOHQPH�V�UHVL���VDDW�LNHQ�NÕú�D\ODUÕQGD�EX�GH÷HU�����VDDWH�G�úPHNWHGLU���dDWÕGD���NZ¶OÕN�
HQHUML��UHWHQ�SDQHOOHU�NXOODQÕOPÕúWÕU�YH�ELQD�\D]�D\ODUÕQGD�J�QO�N����NZK�HQHUML�ND]DQÕPÕ�HOGH�
HWPHNWHGLU��.Õú�D\ODUÕQGD�LVH�HQHUML�JHUHNVLQLPLQLQ�����¶�Q��VLVWHPGHQ�VD÷ODPDNWDGÕU��(OGH�
HGLOHQ�ID]OD�HOHNWULN�úHKLU�úHEHNHVLQH�VDWÕOPDNWDGÕU���g]GR÷DQ������� 
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ùHNLO������2[IRUG�(NR�(YL¶QGH�NXOODQÕODQ�VLVWHPOHU� (Köksal vd., 2002) 

 

)RWRYROWDLN� SDQHO� NXOODQDQ� ELU� GL÷HU� ELQD� LVH� Sunny Elektrik Santrali’dir. Bina, elektrik 

endüstrLVL�� WUHQ� WHNQRORMLVL� YH� VRODU� HQHUMLOHU� DODQODUÕQGD� IDDOL\HW�J|VWHUHQ�60$�ILUPDVÕ� LoLQ�
.DVVHO¶GH�+HJJHU�6FKOHLII�WDUDIÕQGDQ�WDVDUODQPÕúWÕU��<DNODúÕN������Pð¶OLN�ELU�DODQD�VDKLS�RODQ�
EX� E�UR� YH� �UHWLP� ELQDVÕQGD� J�QHú� HQHUMLVL� ND]DQÕP� VLVWHPOHUL� WDVDUÕPGD� |nemli bir kriter 

ROPXúWXU�ùHNLO����������$QRQ��������� 

 
 

ùHNLO������6XQQ\�(OHNWULN�6DQWUDOL�]HPLQ�NDW�SODQÕ���$QRQ��������� 
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ùHNLO������6XQQ\�(OHNWULN�6DQWUDOL���$QRQ��������� 
 

dHOLN�NRQVWU�NVL\RQ�NXOODQÕODQ�ELQDGD��oHOLN�LVNHOHW��]HULQH�ELQD\Õ�ROXPVX]�KDYD�úDUWODUÕQGDQ�
GD�NRUX\DQ�PDVLI�ELU�|UW��NDSODQPÕúWÕU��%LQDQÕQ�J�QH\�FHSKHVLQGH��������:�HQHUML��UHWPH�
NDSDVLWHVLQH�VDKLS�IRWRYROWDLN�HQHUML�VLVWHPL�PRQWH�HGLOPLúWLU��7�P�J�QH\�FHSKHVL�IRWRYROWDLN�
PRG�OOHUGHQ� ROXúWXUXODUDN� H÷ULVHO� úHNLOOHQGLULOPLúWLU�� 6LVWHP� úHEHNH\H� ILUPDQÕQ� �UHWPLú�
ROGX÷X�³6XQQ\�%R\V´�DGOÕ�GH÷LúNHQ��UHWLFLVL\OH�ED÷OÕGÕU��%X�G�]HQOH\LFLOHULQ�KHU�ELUL������:�
enerji kapasitesine sahiptirler. ( Anon., 2004 ) 

 
 

ùHNLO������6XQQ\�(OHNWULN�6DQWUDOi galeriden görünüm ( Anon., 2004 )                                      
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3.2.2 Rüzgar Enerjisi 

Rüzgar enerjisi,�J�QHú�HQHUMLVLQLQ�GH÷LúLPH�X÷UDPÕú�úHNOLGLU��*�QHú�ÕúÕQODUÕ�GHQL]OHUL��NDUDODUÕ�
YH�DWPRVIHUL�KRPRMHQ�ELU� úHNLOGH� ÕVÕWDPDGÕ÷Õ� LoLQ��RUWD\D�oÕNDQ�EX�VÕFDNOÕN�IDUNOÕOÕNODUÕQGDQ�
GROD\Õ�EDVÕQo�IDUNOÕOÕNODUÕ�ROXúXU��5�]JDU��\�NVHN�EDVÕQo�E|OJHVLQGHQ�DOoDN�EDVÕQç bölgesine 

GR÷UX�RODQ�KDYD�KDUHNHWLGLU� 
5�]JDU�HQHUMLVL��\HU\�]�QGH�EHOLUOL�\HUOHUGH�GDKD�\R÷XQ��EHOLUOL�\HUOHUGH� LVH�GDKD�D]�ROGX÷X�
LoLQ� HQHUMLQLQ� WDPDPÕQGDQ� YHULPOL� ELU� úHNLOGH� \DUDUODQPDN� P�PN�Q� ROPDPDNWDGÕU��
<HU\�]�QGH�ELU�\ÕOGD�ROXúDQ�WRSODP�U�]JDU�HQHUMLVL������PLO\RQ�WRQ�SHWUROH�HúGH÷HUGLU��IDNDW�
VDGHFH� ����PLO\RQ� WRQ� SHWUROH� HúGH÷HU� U�]JDU� HQHUMLVLQGHQ� YHULP� DOÕQDELOPHNWHGLU� �$QRQ���
1994) 

5�]JDU� HQHUMLVLQLQ�� U�]JDU� KÕ]Õ�� U�]JDU� \|Q�� YH� U�]JDU� HVLú� VÕNOÕ÷Õ� ROPDN� �]HUH� �o� |QHPOL�
|]HOOL÷L�YDUGÕU��5�]JDU�\|Q��J�QO�N�KDYD�GXUXPXQD�YH�PHYVLPOHUH�J|UH�GH÷LúLNOLN�J|VWHULU��
Rüzgar yönünün bilinmesi ile kurulacak rüzgar enerjisi sistemlerinin yönleri ve yerleri 

EHOLUOHQLU��%LU�GL÷HU�IDNW|U�RODQ�U�]JDU�KÕ]Õ�LVH�HQHUML�PLNWDUÕ�LOH�GR÷UXGDQ�ED÷ODQWÕOÕGÕU��5�]JDU 
KÕ]Õ� QH� NDGDU� oRN� ROXUVD� R� NDGDU� HQHUML� HOGH� HGLOLU��$QFDN�ED]Õ�GXUXPODUGD�KÕ]ÕQ� oRN� ID]OD�
ROPDVÕ�FDQOÕODU�YH�KDWWD�FDQVÕ]�YDUOÕNODU��]HULQGH�ELOH�WDKULS�HGLFL�HWNLOHUH�QHGHQ�RODELOLU��%X�
QHGHQOH� U�]JDU� KÕ]ÕQÕQ� L\L� KHVDSODQPDVÕ� YH� \DUDUODQPD� VDKDODUÕQÕQ� Eelirlenmesi 

JHUHNPHNWHGLU�� <�NVHN� \HUOHUGH� U�]JDU� KÕ]ÕQÕQ� DUWPDVÕ� GD� WHSHOHULQ� YH� EHQ]HUL� \�NVHN�
NXOHOHULQ�U�]JDU�HQHUML�VLVWHPOHUL�LoLQ�HQ�X\JXQ�\HUOHU�ROGX÷XQX�NDQÕWODPDNWDGÕU��5�]JDUÕQ�HVLú�
VÕNOÕ÷Õ�LVH�HQHUML��UHWLP�SRWDQVL\HOL�LOH�GR÷UX�RUDQWÕOÕGÕU��1H�NDGDU�VÕN�U�]JDU�HVHUVH�VLVWHPLQ�R�
NDGDU�oRN�HQHUML��UHWLP�SRWDQVL\HOL�DUWDFDNWÕU��6DQL\HGH��D]DPL��P����\�NVHN�KÕ]���LOH�DVJDUL�
�P����G�ú�N�KÕ]���KÕ]D�HVHQ�ELU�U�]JDU��U�]JDU�HQHUML�VLVWHPOHUL�LoLQ�\HWHUOL�J|U�OPHNWHGLU� 
Rüzgar enerjisi sistemlerinin ilk� |UQHNOHUL� RODUDN� NDEXO� HGLOHQ� \HO� GH÷LUPHQOHUL�0�g�� �����
\ÕOODUÕQGD� dLQ¶GH� NXOODQÕOPDNWD\GÕ�� 0�6�� ���� \ÕOODUÕQGD� øUDQ¶GD� NXOODQÕODQ� EX� WHNQRORML�
VDYDúODU�YDVÕWDVÕ\OD�7�UNL\H¶\H�YH�EXUDGDQ�GD�$YUXSD¶\D�JHoPLúWLU��$YUXSD¶GD�JHOLúWLULOHQ�EX�
WHNQRORML������\ÕOÕQGD�)UDQVD¶GD�YH�DUGÕQGDQ�øQJLOWHUH¶GH�NXOODQÕOPÕúWÕU���$QRQ�������� 
����\�]\ÕOGD�+ROODQGDOÕ�$GUHZ�0HLNOH�DGÕQGDNL�ELU�WHNQLV\HQ�LOH������\ÕOÕQGD�.DSWDQ�6WHSKHQ�
+RRSHU� EXJ�QN�� U�]JDU� W�UELQOHULQLQ� LON� |UQHNOHULQL�PH\GDQD� JHWLUPLúOHUGLU�� �$QRQ��� ������
Yel� GH÷LUPHQOHUL�� ���� \�]\ÕO� EDúODUÕQGD� +ROODQGDOÕ� J|oPHQOHU� WDUDIÕQGDQ� $PHULND¶\D�
J|W�U�OP�úW�U���ùHQ�YH�ùDKLQ�������������\�]\ÕOGD�\HO�GH÷LUPHQOHUL�ELU�oRN�$YUXSD��ONHVLQGH�
ROGX÷X�JLEL�øVYLoUH¶GH�GH�VÕNoD�J|U�OP�úW�U��� 
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Günümüzde rüzgar enerji sistemlerini en çok kullanan ülke olarak Danimarka’da yel 

GH÷LUPHQL� WHNQRORMLVL� JHOLúWLULOHUHN� NDOÕQ� NDQDWOÕ�� G|QHU� YH� WHNHUOHNOL� ROPDN� �]HUH� \HO�
GH÷LUPHQOHUL�oHúLWOHQGLULOPLúWLU��$\UÕFD�'DQLPDUND�øNLQFL�'�Q\D�6DYDúÕ¶QGDQ�VRQUD�SDWOD\DQ�
enerji krizini de rüzgar enerjiVL� LOH� o|]PH\H� oDOÕúPÕúWÕU�� ����¶ODUGD� $PHULND¶GD� ���� P��
\�NVHNOL÷LQGH� YH� ���� P�� oDSÕQGDNL� WHNHUOHNOL� U�]JDU� W�UELQOHUL� JHOLúWLULOPLúWLU�� ����¶ODUD�
JHOLQGL÷LQGH�0RUJDQ� 6PLWK� YH� *HQHUDO� (OHFWULF� ILUPDODUÕ� LON� GHID� �����0:� HQHUML� �UHWHQ�
denme santrallerini kXUPXúODUGÕU���$QRQ�������� 
³5�]JDU� HQHUMLVL� JLGHUHN� J�QFHOOHúHQ� YH� KÕ]OD� \D\ÕODQ� \HQLOHQHELOLU� ELU� HQHUML� ND\QD÷Õ�
GXUXPXQGDGÕU�� $YUXSD� 5�]JDU� (QHUMLVL� %LUOL÷L¶QLQ� �(:($��� \DSWÕ÷Õ� DUDúWÕUPDODUD� J|UH�
$YUXSD¶QÕQ������\ÕOÕ�NDSDVLWH�DUWÕUÕPÕ������0:¶WÕU��(:($������\ÕOÕQGD��KHGHI�RODUDN�������
0:�EHOLUOHPLúWLU�´���ùHQ�YH�ùDKLQ�������� 
5�]JDU� (QHUMLVLQH� \|QHOLN� HQ� ID]OD� \DWÕUÕP� $YUXSD¶GD� \DSÕOPDNWDGÕU�� $YUXSD¶GDNL� WRSODP�
NXUXOX�U�]JDU�WHVLVL�VD\ÕVÕ�����¶W�U��$OPDQ\D������WDQH�NXUXOX�WHVLV�VD\ÕVÕ�LOH�$YUXSD��ONHOHUL 
DUDVÕQGD�LON�VÕUDGD�\HU�DOPDNWDGÕU����ùHQ�YH�ùDKLQ�������� 
7�UNL\H¶GH�LVH�U�]JDU�HQHUMLVL�SRWDQVL\HOLQL�VDSWD\DELOPHN�LoLQ�(ø(¶QLQ�EX�NRQXGD�oDOÕúPDODUÕ�
PHYFXWWXU��%LU�\HULQ�U�]JDU�HQHUMLVL�SRWDQVL\HOLQL�EHOLUOH\HELOPHN�LoLQ�R�\HUGH�EHú�\ÕO�V�UH�LOH�
ölçüm�\DSPDN�JHUHNPHNWHGLU��(OGH�HGLOHQ�ELOJLOHU�LOH�U�]JDU�KDULWDODUÕ�KD]ÕUODQÕU��(ø(¶QLQ�ED]Õ�
E|OJHOHUGH�\DSPÕú�ROGX÷X�U�]JDU�KÕ]Õ�|Oo�POHUL�VRQXFX�EX�E|OJHOHULQ�U�]JDU�SRWDQVL\HOOHULQLQ�
ID]OD� ROGX÷X� J|U�OPHNWHGLU�� %X� VRQXoODU� GR÷UXOWXVXQGD� ED]Õ� ILUPDODU� EX� Eölgelerde kendi 

U�]JDU�VDQWUDOOHULQL�NXUPDN�DPDFÕ�LOH�U�]JDU�|Oo�P�LVWDV\RQODUÕ�ROXúWXUPXúODUGÕU���>�@ 
ùHNLO� ����¶GH� YHULOHQ� LVWDV\RQODUÕQ� GÕúÕQGD�.ÕUNODUHOL� YH� 7HNLUGD÷¶GD� ELUHU� WDQH�� <DORYD� YH�
Bursa’da birer tane, Zonguldak’ta bir, Kastamonu’da iki tane,�6LQRS¶WD�ELU��ø]PLU¶GH��o�WDQH��
$QWDN\D�YH�øVNHQGHUXQ¶GD�ELUHU�WDQH��.RQ\D�oHYUHVLQGH�LNL�WDQH�YH�.D\VHUL�µGH�ELU�WDQH�ROPDN�
�]HUH�oDOÕúÕU�GXUXPGD�RODQ� WRSODP�\LUPL��o� WDQH�|Oo�P�LVWDV\RQX�EXOXQPDNWDGÕU��%X�|Oo�P�
LVWDV\RQODUÕQGDQ�HOGH�HGLOHQ�YHULOHU�ÕúÕ÷ÕQGD�(ø(�YH�'0ø�RUWDN�oDOÕúPDVÕ�RODQ�7�UNL\H�5�]JDU�
$WODVÕ�3URMHVL�JHUoHNOHúPLúWLU��ùHNLO������� 
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         �

�
 

ùHNLO������(ø(¶QLQ�*�QH\�(JH�YH�dDQDNNDOH¶GH�NXUPXú�ROGX÷X�|Oo�P�LVWDV\RQODUÕ�>�@ 
 

Günümüzde rüzgar enerjisi üretim sistemlerine hem dünyada hem de ülkemizdeki talep umut 

YHULFLGLU�� <DSÕODQ� oDOÕúPDODU� LOH� �UHWLP� WHVLVOHULQLQ� PDOL\HWOHUL� G�ú�U�OPH\H� oDOÕúÕOPDNWD��
WHVLVOHULQ�NXOODQÕPÕ�J�Q�JHoWLNoH�DUWÕú�J|VWHUPHNWHGLU� 
 

 
 

ùHNLO������(ø(¶QLQ�5�]JDU�$WODVÕ�3URMHVL�>�@ 
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3.2.2.1 Rüzgar Enerjisinden faydalanarak Enerji Elde Edilmesi 

Rüzgar enerjisinden enerji elde etme sistemleri pasif sistemler ve aktif sistemler olarak iki 

grupta incelenir.           

Pasif Rüzgar Sistemleri 

5�]JDU�HQHUMLVLQGHQ�SDVLI�RODUDN�\DUDUODQPD�GR÷DO�KDYDODQGÕUPD�LOH�P�PN�QG�U� 
5�]JDUÕQ�GDLPL�RODUDN�HVWL÷L�\|QH�KDNLP� U�]JDU�\|Q��GHQLU�YH�EX�\|QGH�NXYYHWOL� �ELU�KDYD�
DNÕPÕ�PHYFXWWXU��g]HOOLNOH� VÕFDN� YH� QHPOL� LNOLP�E|OJHOHULQGHNL� \HUOHúLPOHUGH�KDNLP� U�]JDU�
\|Q�� GR÷UXOWXVXQGD� ROXúWXUXODQ� ELQDODU� DUDVÕ� \D� GD� ELQD� LoHULVLQGHNL� NRULGRUODU� YDVÕWDVÕ\OD�
\DSÕ� LoLQGHNL� ÕVÕQÕQ� G�ú�U�OPHVL� LOH� U�]JDU� HQHUMLVLQGHQ� SDVLI� RODUDN� \DUDUODQÕOPDNWDGÕU��
Rüzgar enerjisinden pasif yararlaQPD� RODUDN� DGODQGÕUÕODQ� GR÷DO� KDYDODQGÕUPD� úHPDVÕ� ùHNLO�
����¶GH� J|VWHULOPLúWLU�� 0HNDQ� LoLQGH� NDUúÕOÕNOÕ� GXYDU� ERúOXNODUÕ� DoÕODUDN� KDYDODQGÕUPD�
VD÷ODQDELOHFH÷L�JLEL��D\QÕ�GXYDU��]HULQGH�LVH�GXYDU�ERúOXNODUÕ�ELUELULQGHQ�RODELOGL÷LQFH�X]DN�
ROPDOÕGÕU��'R÷DO�KDYDODQGÕUPD�VD÷ODPDQÕQ�HQ�L\L�\|QWHPL�\DSÕGD��KDNLP�U�]JDU�\|Q�QGH�ELU�
DWULXP�WDVDUODPDN�RODFDNWÕU�� �%LQD�LoLQH�DOÕQDQ�VR÷XN�KDYD�NDUúÕOÕNOÕ�DoÕODQ�GXYDU�ERúOXNODUÕ�
VD\HVLQGH� PHNDQGDNL� VLUN�ODV\RQX� VD÷ODQPDNWD�� EX� VÕUDGD� ÕVÕQDQ� KDYD� DWULXP� LoLQH�
DOÕQPDNWDGÕU��DWULXPGD�JHQOHúHQ�YH�\�NVHOHQ�KDYD�EX�GR÷DO�VLUN�ODV\RQ�NXOHVLQGHQ�ELQD�GÕúÕQD�
DWÕOPDNWDGÕU� 

 

 

ùHNLO������'R÷DO�KDYDODQGÕUPD�oDOÕúPD�SUHQVLEL 
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hONHPL]GH� GR÷DO� KDYDODQGÕUPD� |UQHNOHUL� JHOHQHNVHO� 7�UN� HYL� \DSÕVÕQGD� GD� J|U�OPHNWHGLU���
Binalarda birinci katODUGD�WDVDUODQDQ�VRIDODU�DUDFÕOÕ÷Õ�LOH�GR÷DO�KDYDODQGÕUPD�VD÷ODQPDNWDGÕU��
%XQXQ� GÕúÕQGD� WDVDUODQDQ� DYOX� \D]ÕQ� PHNDQODUÕ� VHULQOHWPHN� LoLQ� NXOODQÕOÕUNHQ�� GR÷DO�
KDYDODQGÕUPDGD�GD� NXOODQÕOPDNWDGÕU� �ùHNLO� �������*HOHQHNVHO� 7�UN� HYL� \DSÕVÕQGD� VRIDODU� YH�
avlular GR÷DO�KDYDODQGÕUPD�VRQXFX�JHQOHúHQ�VÕFDN�KDYDQÕQ�GÕúDUÕ�DWÕOPDVÕ�LoLQ�NXOODQÕODQ�ELU�
EDFD�J|UHYLQL��VWOHQPHNWHGLU��2GDODUÕQ� WHNLO�KDYDODQGÕUPDODUÕ� LoLQ�\LQH�]ÕW�GXYDUODUGD�\D�GD�
D\QÕ�GXYDUGD� IDNDW�ELUELULQGHQ�RODELOGL÷LQFH�X]DNWD�DoÕODQ�SHQFHUHOHU� VD\HVLQGe iç mekanda 

LVWHQLOHQ�KDYD�KDUHNHWL�VD÷ODQPDNWDGÕU��ùHNLO������� 

   
 

ùHNLO������$QWDO\D�.DOHLoL�JHOHQHNVHO�7�UN�HYL�8�VRIDOÕ�SODQ�WLSL�YH�Lo�PHNDQ�KDYD�KDUHNHWL�
úHPDVÕ���$NWXQD������� 

 

 
 

ùHNLO������$QWDO\D�.DOHLoL�JHOHQHNVHO�7�UN�HYL�8�VRIDOÕ�SODQ�WLSL�GR÷DO�KDYDODQGÕUPD�úHPDVÕ  
( Aktuna, 2007) 
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'R÷DO� KDYDODQGÕUPD� LOH� LOJLOL� HQ� L\L� |UQHNOHUGHQ� ELUL� 1RUPDQ� )RVWHU� WDUDIÕQGDQ� WDVDUODQDQ�
$OEHUW�&DPXV�/LVH�%LQDVÕ¶GÕU��ùHNLO�������� 
$OEHUW�&DPXV�/LVHVL��)UDQVD¶QÕQ�)UHMXV�%|OJHVL¶QGH�����|÷UHQFL�NDSDVLWHOL�ELU�RNXO�ELQDVÕGÕU��
øQFH��X]XQ�GLNG|UWJHQ�ELU�IRUPD�VDKLS�ELQD��OLQHHU�PHNDQOÕ�SODQ�WLSLQH�VDKLSWLU��<DSÕQÕQ�NX]H\-

J�QH\�\|Q�QGH�NRQXPODQGÕUÕOPDVÕ�GR÷DO�KDYDODQGÕUPD\Õ�VD÷ODPDN�DPDFÕ� LOH� WDVDUODQPÕúWÕU��
3ODQD� EDNÕOGÕ÷ÕQGD� RUWD� NÕVÕPGDNL� NRULGRU� HWUDIÕQGD� GHUVOLNOHULQ� VÕUDODQGÕ÷Õ� J|]�NPHNWHGLU��
.RULGRUGD�WDVDUODQDQ�EX�JDOHUL��W�P�EX�DNVÕQ�ELQD�LoLQGH�GRODúDQ�KDYD\Õ�GÕúDUÕ�DWDQ�ELU�EDFD�
J|UHYL��VWOHQPHVLQL� VD÷ODPÕúWÕU� �ùHNLO��������'DLUHVHO�YH�NXEEHVHO� IRUPODU� ÕVÕ� WXWXFXOX÷X�HQ�
ID]OD� RODQ� IRUPODUGÕU� YH� EXUDGD� GD� WRQR]D� EHQ]HU� oDWÕ� IRUPXQXQ� NXOODQÕOPDVÕQÕQ� DPDFÕ� ÕVÕ�
ND\ÕSODUÕQÕ�HQ�D]D�LQGLUPHNWLU�� 

 

 

ùHNLO������$OEHUW�&DPXV�/LVHVL�JHQHO�J|U�Q�ú���.RoKDQ�������� 
 

 

 

ùHNLO������$OEHUW�&DPXV�/LVHVL����NDW�SODQÕ�YH�JDOHUL�ERúOX÷X�>�@ 
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ùHNLO������$OEHUW�&DPXV�/LVHVL�GR÷DO�KDYDODQGÕUPD�úHPDVÕ�>�@ 
 

 
 

ùHNLO������$OEHUW�&DPXV�/LVHVL�DWULXP�J|U�Q�ú��>�@ 
 

Aktif Rüzgar Sistemleri 

Rüzgar enerjisi aktif sistemleri Rüzgar Türbinleri’dir. 

Rüzgar Türbinleri 

“5�]JDU� W�UELQOHUL� ELU� URWRU� �SHUYDQH��� ELU� J�o� úDIWÕ� YH� U�]JDUÕQ� NLnetik enerjisini elektrik 

HQHUMLVLQH� oHYLUHFHN� ELU� MHQHUDW|U� NXOODQÕUODU�� 5�]JDU� URWRUGDQ� JHoHUNHQ�� DHURGLQDPLN� ELU�
NDOGÕUPD� J�F�� ROXúWXUXU� YH� URWRUX� G|QG�U�U�� %X� G|QHO� KDUHNHW� MHQHUDW|U�� KDUHNHW� HWWLULU� YH�
HOHNWULN� �UHWLU�� 7�UELQOHUGH� D\UÕFD�� G|QPH� RUDQÕQÕ� D\DUOD\DFDN� YH� NDQDWODUÕQ� KDUHNHWLQL�
durduracak bir rotor kontrolü bulunur.” [8] 

5�]JDU�W�UELQOHUL�URWRU�HNVHQOHULQH�J|UH�\DWD\�HNVHQOL�YH�G�úH\�HNVHQOL�W�UELQOHU�ROPDN��]HUH�
LNL\H� D\UÕOÕUODU�� $QFDN� W�P� G�Q\DGDNL� X\JXODPDODUGD� HQ� VÕN� UDVWODQÕODQ� WLSL� \DWay eksenli 

rüzgar türbinleridir.  
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<DWD\�HNVHQOL� U�]JDU� W�UELQL� VLVWHP�SDUoDODUÕ�ùHNLO������¶GH�J|VWHULOPLúWLU��*|U�OG�÷���]HUH�
VLVWHP��ELU�URWRU���NDQDWODU�YH�J|EHN����MHQHUDW|U�YH�ELU�J�o�G|Q�úW�U�F�GHQ�ROXúPDNWDGÕU� 
5�]JDU� W�UELQOHUL� NXOODQÕP� DPDoODUÕ�� NXOODQÕP� úHNLOOHUL�� URWRU� HNVHQOHULQLQ� \HU\�]�QH� J|UH�
NRQXPODUÕ�� J�oOHUL� YH� GROD\ÕVÕ� LOH� \HUOHúLP� |OoHNOHULQH� J|UH� oHúLWOL� úHNLOOHUGH�
VÕUDODQPDNWDGÕUODU� 
5�]JDU� (QHUMLVLQLQ� VX� SRPSDODPDVÕQGD� NXOODQÕOPDVÕ�� HQHUMLQLQ�PHNDQLN� HQHUML\H� oHYULOHUHN�
NXOODQÕOPDVÕ� LOH� JHUoHNOHúWLULOLU��.�o�N� GD÷� HYOHUL� YH� oLIWOLN� HYOHUL� JLEL� WHN� NRQXW� |OoH÷LQGH�
X\JXODPDODUGD�NXOODQÕOÕUODU����%R]GR÷DQ�������� 
�5�]JDU� W�UELQOHUL� HQ� VÕN� U�]JDU� HQHUMLVLQGHQ� HOHNWULN� �UHWLPLQGH� NXOODQÕOPDNWDGÕU�� 5�]JDU�
W�UELQOHULQLQ�J�oOHULQH��NXOODQÕP�úHNLOOHULQH�YH�URWRU�HNVHQOHULQLQ�\HU\�]�QGHNL�NRQXPODUÕQD�
J|UH�IDUNOÕ�X\JXODPDODUÕ�PHYFXWWXU�� 
Rüzgar türbinleri Küçük Ölçekli ( Güçleri 10 kWh’ten küçük     olanlar), Orta ölçekli ( 

*�oOHUL����LOH�����N:K�DUDVÕ�RODQODU���YH�%�\�N�gOoHNOL���*�oOHUL�����N:K¶ten    fazla olanlar 

��ROPDN��]HUH���JUXSWD�VÕQÕIODQGÕUÕOÕUODU�����%R]GR÷DQ������� 
 

 
 

ùHNLO������5�]JDU�W�UELQL�ELOHúHQOHUL��5HGLQJHU��YG�������� 
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6LVWHPLQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
 

• 5�]JDU� HQHUMLVLQLQ� HQ� |QHPOL� |]HOOL÷L� oHYUH\H� KHUKDQJL� ELU� ROXPVX]� HWNLVL� ROPDGÕ÷Õ�
LoLQ�WHPL]�ELU�HQHUML�ND\QD÷Õ�ROPDVÕGÕU�� 

• 5�]JDU� HQHUMLVL� WHVLVOHUL� oRN� EDVLW� YH\D� oRN� NDUPDúÕN� WHNQRORMLOHUOH� NXUXODELOLUOHU��
$\UÕFD� U�]JDU� HQHUMLVL� �UHWLP� WHVLVOHULQGHQ� HOGH� HGLOHQ� HQHUML� oRN� IDUNOÕ� DODQODUGD�
NXOODQÕODELOLU��gUQH÷LQ�U�]JDU�HQHUMLVLQGHQ�GR÷UXGDQ�HOHNWULN��UHWLOHELOGL÷L�JLEL�U�]JDU�
HQHUMLVL�LOH�SRPSDODQDQ�VXGDQ�U�]JDU�ROPDGÕ÷Õ�]DPDQODUGD�GD�HOHNWULN��UHWLOPHNWHGLU�� 

• hUHWLOHQ�EX�HOHNWULN� HQHUMLVL�GHSRODQDELOPHNWHGLU� IDNDW�PDOL\HWL� ID]OD�ROGX÷X� LoLQ�EX�
konudD�oDOÕúPDODU�GHYDP�HWPHNWHGLU�� 

• 5�]JDU�HQHUMLVLQGHQ�D\QÕ�]DPDQGD�PHNDQLN�RODUDN�SRPSDODPD�YH�GUHQDM��\D÷�oÕNDUPD�
YH\D�|÷�WPH�LúOHPOHULQGH�GH�\DUDUODQÕODELOLU�� 

• 5�]JDU�HQHUMLVLQGHQ�HOHNWULN��UHWHQ�WHVLVOHU��\HWHUOL�U�]JDU�HVPHGL÷L�WDNGLUGH�N�o�N�ELU�
dizel mRWRUX� LOH� oDOÕúDELOGLNOHUL� JLEL� �$QRQ��� ������ PHYFXW� VLVWHPH� ED÷ODQDUDN� GD�
HQHUMLOHULQL�VD÷OD\DELOLUOHU� 

• 5�]JDU�HQHUMLVL�VLVWHPOHUL�HQHUML\H�LKWL\Do�GX\XODQ�\HUGH�GH÷LO�U�]JDUÕQ�HQ�ID]OD�HVWL÷L�
\HUOHUGH�NXUXOPDNWDGÕU��%LU�DQODPGD�WHVLVOHU�ND\QDNODUD�X]DN�NDOPDNWDGÕU�� 

• 5�]JDU� WHVLVOHUL�oHYUH\H�KHUKDQJL�ELU�]DUDU�YHUPHVHOHU�GDKL� VHVL� WRSOD\ÕFÕ�QRNWDODUGD�
NXUXOGXNODUÕ� WDNGLUGH� J�U�OW�� D\UÕ� ELU� VRUXQ� RODUDN� RUWD\D� oÕNPDNWD� YH� EX� IDNW|U� GH�
|]HOOLNOH� \DNÕQ� oHYUHGH� \DúD\DQ� LQVDQODU� YH� GR÷DO� \DúDP��]HULQGH� ROXPVX]� etkilere 

QHGHQ� ROPDNWDGÕU�� +HU� QH� NDGDU� QRUPDO� úDUWODU� DOWÕQGD� �UHWLP� WHVLVOHULQLQ� ���P�� LOH�
���P�� \DNÕQODUÕQD� NDGDU� oRN�|QHPOL� ELU� J�U�OW�� VRUXQX� ROPDVD�GD�\R÷XQ�\HUOHúLPOL�
NHQW�PHUNH]OHULQGH�YH�YDGL�LoHULVLQGHNL�E|OJHOHUGH�VLVWHPGHQ�YHULP�DOÕQDPD] 

• Rüzgar�HQHUMLVL��UHWLP�WHVLVOHUL�HOHNWURPDQ\HWLN�GDOJDODUÕ�GD�\DQVÕWDELOPHNWHGLUOHU��%X�
GXUXP� UDG\R� YH� GHQL]� KDEHUOHúPHVL� �]HULQGH� ROXPVX]� ELU� HWNL� \DSPDVD� GD� \DNÕQ�
oHYUHGHNL� WHOHYL]\RQ� \D\ÕQODUÕQÕ� HWNLOH\HELOPHNWHGLU�� $QFDN� NDQDWODUÕQ� \DSÕOGÕ÷Õ�
PDO]HPH�GH÷LúWLUilirse sorun çözülebilir.  

• 5�]JDU�W�UELQOHULQLQ�GHYULOPHVL�\D�GD�NDQDWODUÕQ�SDUoDODQPDVÕ�KDOLQGH�J�YHQOLN�|QOHPL�
RODUDN� WHVLVLQ� HWUDIÕQGD� \DUÕ� oDSÕ� ���P�� RODQ� ELU� J�YHQOLN� E|O�P�� D\UÕOPDVÕ�
gerekmektedir. 

5�]JDU� W�UELQOHUL�� NXOODQÕP� DPDoODUÕQD� J|UH�� VX� SRPSalama ve elektrik elde etmede 

NXOODQÕOÕUODU���� 
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5�]JDU�7�UELQOHULQLQ�%LQD�7DVDUÕP�%D÷ODPÕQGD�øQFHOHQPHVL 
5�]JDU�W�UELQOHUL�PHYFXW�HOHNWULN�úHEHNHVLQH�ED÷OÕ�RODUDN�NXOODQÕODELOGLNOHUL�JLEL�\DOQÕ]�RODUDN�
GD�NXOODQÕOPDNWDGÕUODU��<DOQÕ]�NXOODQÕODQ�U�]JDU�W�UELQOHUL�JHQHOGH�EDúND�ELU�HQHUML�VLVWHPLQH�
ED÷OÕ� RODUDN� NXOODQÕOPDNWD� ROXS� NRQXWODU� JLEL� ELUH\VHO� X\JXODPDODUGD� WHUFLK� HGLOLUOHU�� %X�
WLSOHULQ� KLEULG� VLVWHPOHU� LOH� ELUOLNWH� NXOODQÕOPD\DQODUÕ� LVH� �UHWWL÷L� HQHUML\L� DN�OHUGH�
GHSRODPDNWDGÕUODU�� (OHNWULN� úHEHNHVLQH� ED÷OÕ� RODQ� X\JXODPDODU� LVH� \HUOHúLP� \HUOHUL� GÕúÕQGD�
kurulan, büyük ölçekli rüzgar santralleridir. 

 

 
 

ùHNLO������5�]JDU�HQHUMLVLQLQ�PLPDUOÕNWD�NXOODQÕPÕ�>�@ 
 

.�o�N� YH� RUWD� |OoHNOL� U�]JDU� W�UELQOHUL� WHN� NRQXW� |OoH÷LQGH� NXOODQÕOÕUNHQ büyük ölçekli 

W�UELQOHU� U�]JDU� VDQWUDOOHUL� JLEL�E�\�N� WHVLVOHULQ�ROXúXPXQGD�NXOODQÕOPDNWDGÕUODU��$QFDN� WHN�
NRQXW�WLSL�N�o�N�YH�RUWD�|OoHNOL�U�]JDU�W�UELQOHULQL��WHPHOGH�D\QÕ�\HUOHúLP�NULWHUOHUL�QHGHQL�LOH��
NÕUVDO�\HUOHúLP�\HUOHULQGHNL�\DSÕODUÕQ�oDWÕODUÕQGD�\D�GD�\DSÕ�DUVDVÕQGD�J|UPHN�P�PN�QG�U��%X�
türbinler tek bir konut için enerji üretmektedirler.  

.RQXWODUGD� NXOODQÕODQ� N�o�N� YH� RUWD� |OoHNOL� U�]JDU� W�UELQOHUL� YD]L\HW� SODQÕ� ED]ÕQGD� HOH�
DOÕQGÕ÷ÕQGD�� VLVWHPLQ� X\JXODQDELOPHVL� LoLQ� DUD]LQLQ� KHUKDQJL� ELU� WRSR÷UDILN� YH� FR÷UDILN�
|]HOOL÷H� VDKLS� ROPDVÕ� JHUHNPHPHNWHGLU�� 6LVWHP�� U�]JDU� HQHUMLVLQL� NXOODQGÕ÷Õ� LoLQ� DUD]LGH�
NRQXPODQGÕUÕODQ�X\JXODPDODUÕQGD�WRSUDN�DOWÕQD�DOÕQDPD]�� 
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6LVWHP� X\JXODPDODUÕQÕ� DUD]L� GÕúÕQGD� ELU� GH�� � U�]JDUÕ� UDKDW� DODELOHQ� oDWÕODUGD� J|UPHN�
mümkünd�U��6LVWHP�YD]L\HW�SODQÕQD�\HUOHúWLULOPLú�LVH�ELQD\D�WRSUDN�\�]H\LQGHQ�]HPLQ�NDW�\D�
GD� HNLSPDQ� LoLQ� WDVDUODQPÕú� ERGUXP� NDWWDQ� JLULú� \DSDFDNWÕU�� 6LVWHP� YH� JHUHNOL� FLKD]ODU�
JHQHOOLNOH� W�UELQH� \DNÕQ� RODFDN� úHNLOGH� NRQXPODQGÕUÕOPDOÕGÕUODU�� *HQHOOLNOH� oDWÕ� DUDVÕ� oDWÕ�
X\JXODPDODUÕ� LoLQ� WHUFLK�HGLOLUNHQ�DUD]LGH�\DSÕODQ�X\JXODPDODUGD�ERGUXP�NDW�GD�HNLSPDQODU�
LoLQ� WHUFLK� HGLOPHNWHGLU�� (÷HU� VLVWHP� oDWÕGD� NRQXPODQGÕUÕOPDNWD� LVH� HNLSPDQODU� �� J�o�
GH÷LúWLUJHFL�� DN��� oDWÕ� DUDVÕQD� \HUOHúWLULOHFHNOHU� YH� GD÷ÕWÕP� SDQRVXQD� EXUDGDQ� ED÷ODQWÕ�
\DSÕODFDNWÕU��6LVWHP�YH�HNLSPDQODUÕQ�HEDWODUÕ� oRN�E�\�N�ROPDGÕ÷ÕQGDQ�GROD\Õ� WDVDUÕPGD�NDW�
\�NVHNOL÷L� LoLQ�KHUKDQJL�ELU�NÕVÕWODPDGDQ�V|]HGLOHPH]�� �$\UÕFD�GD÷ÕWÕP�SDQRVXQD�YH�VD\DFD�
ED÷ODQWÕ�YH�NDWODUD�HOHNWULN�GD÷ÕWÕPÕ�DPDFÕ�NDEORODPD�VLVWHPLQL�NXUPDN�LoLQ�G|úHPH�YH�GXYDU�
delmek gerekmektedir. 

6LVWHPGH� HOHNWULN� LKWL\DFÕ� ROPD\DQ� PHNDQODUD� LVWHQLOGL÷LQGH� HOHNWULN� YHULOPH\HUHN� VLVWHP�
NDSDWÕODELOLU�� .XOODQÕOPD\DQ� ID]OD� HOHNWULN� DN�GH� GHSRODQDUDN� WHNUDU� NXOODQÕODELOLU�� $N�V�]�
sistemlerde fazla elektULN� úHKLU� úHEHNHVLQH� JHUL� YHULOPHNWHGLU� �ùHNLO� ������� 8\JXODPDODUGD�
akülü sistemler genellikle tercih  edilmektedir.  

6LVWHPLQ�LVWHU�oDWÕ�LVWHU�DUD]L�X\JXODPDODUÕQGD�oDWÕ�YH\D�ELQD�oHYUHVLQGH�J|U�OPHVL�NDoÕQÕOPD]�
RODQ�W�UELQ�YH�HOGH�HGLOHQ�GR÷UX�DNÕPÕ�DOWHUQDWLI�DNÕPD�oHYLUHQ�ELU�WUDQVIRUPDW|UG�U�� 
6LVWHPLQ� \XUW� LoL� NXOODQÕPÕ� |]HOOLNOH� (JH¶GH� J|U�OPHNWHGLU�� 6LVWHP� EX� E|OJH� LoLQ� HQ� LGHDO�
\HQLOHQHELOLU�HQHUML�G|Q�ú�P�VLVWHPL�RODUDN�J|U�OPHNWHGLU��6LVWHPLQ�NRQXWODUGD�NXOODQÕPÕ�J�Q�
geçtikçe artmakta ve uygulamaODU�GHYOHW�WDUDIÕQGDQ�GD�WHúYLN�HGLOPHNWHGLU��.XOODQÕFÕ\D�GDKD�
NROD\� NUHGL� YHULOPHNWH�� oHúLWOL� SURVHG�UOHU� NDOGÕUÕOPDNWDGÕU�� (�ø�(¶QLQ� NRQX� LOH� LOJLOL�
oDOÕúPDODUÕ�GHYDP�HWPHNWHGLU�� 
6LVWHP� WHN� EDúÕQD� NXOODQÕOGÕ÷ÕQGD� \DNODúÕN� � �� ��¶H� YDUDQ� ELU� HQHUML� WDVDUUXIX� VD÷ODUNHQ�
LKWL\DFD�J|UH���GHSRGD�HOHNWULN�PLNWDUÕQÕQ�W�NHQPHVL��DUÕ]D�GXUXPX��YV����\DSD\�VLVWHPOHUOH�GH�
desteklenebilmektedir.  

6LVWHP�� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕP� VLúWHPOHULQH� RUDQOD� \�NVHN� ELU�PDOL\HWH�
VDKLS�ROGX÷X�V|\OHQHELOLU��gUQH÷LQ��ÕOÕPDQ�LNOLP�NXúD÷ÕQGD�\HU�DODQ������Pð¶OLN�ELU�NRQXW�LoLQ�
J�QO�N�HQHUML�LKWL\DFÕ����NZK�RODUDN�DOÕQÕUVD��ELU�VDDW�LoLQ��UHWLOHQ�HOHNWULN�PLNWDUÕ�PDOL\HWL��-6 

FHQW� DUDVÕQGD� GH÷LúWL÷LQGHQ� VLVWHPLQ� LON� \DWÕUÕP� PDOL\HWL� ������ -� ������ DUDVÕQGD�
GH÷LúPHNWHGLU�� %X� PLNWDUÕQ� ���� LOH� �� ��¶VL� \ÕOOÕN� NXOODQÕP� PDVUDIÕ� RODUDN� NDEXO�
HGLOPHNWHGLU�� 6LVWHP� LON� \DWÕUÕP�PDOL\HWLQL� ��–� �� VHQH� LoLQGH� JHUL� ND]DQÕUNHQ�� VLVWHP�|PU��
\DNODúÕN����VHQHGLU� 
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Sistem uygulama örneklerinden önemli bir tanesi Londra’da tasarlanan ve inúDD� HGLOHQ�
Croydon Centrale�DOÕúYHULú�PHUNH]LGLU�ùHNLO��������%LQDGD��IRWRYROWDLN�K�FUHOHU�YH�ELU�DGHW�
U�]JDU� W�UELQL� RODUDN� LNL� \HQLOHQHELOLU� HQHUML� G|Q�ú�P� VLVWHPL� NXOODQÕOPÕúWÕU�� %LQD� VHQHOLN�
HOHNWULN�LKWL\DFÕQÕQ�KHSVLQL�J�QHú�YH�U�]JDUGDQ�VD÷ODPDNWDGÕU��+HU�LNL�VLVWHPLQ�GH�EDúDUÕ�LOH�
NXOODQÕOPDVÕ�YH�ELQDQÕQ�ELU�DOÕúYHULú�PHUNH]L�ROPDVÕ�EX�X\JXODPD\Õ�|QHPOL�NÕOPDNWDGÕU��>��@ 

 
 

ùHNLO������&UR\GRQ�&HQWUDOH�DOÕúYHULú�PHUNH]L�>��@ 
 

$OÕúYHULú�PHUNH]LQGH� WHUDV� oDWÕGD�J�QH\H�GR÷UX�NRQXPODQGÕUÕODQ� IRWRYROWDLN�Saneller, Solar 

&HQWXU\�ILUPDVÕ�WDUDIÕQGDQ����:¶OXN�PRG�OOHU�KDOLQGH�WDVDUODQPÕúWÕU��<DSÕODQ�WHVWOHU�VRQXFX�
ODERUDWXDU� RUWDPÕQGD� ELU� PRG�OGHQ� ����� NZ� GR÷UX� DNÕP� HOGH� HGLOPHNWHGLU�� )RWRYROWDLN�
SDQHOOHULQ�\ÕOOÕN������NZK�HQHUML��UHWHFH÷L�|QJ|U�OPHNWHGLU��>��@ 
%LQDQÕQ�JHUL�NDODQ�HQHUML�LKWL\DFÕ�U�]JDU�W�UELQLQGHQ�VD÷ODQPDNWDGÕU��5�]JDU�W�UELQL�U�]JDUGDQ�
HQ�L\L�úHNLOGH�\DUDUODQDELOPHN�LoLQ�ELQDQÕQ�oDWÕVÕQD�\HUOHúWLULOPLúWLU��6LVWHP�EXUDGD�DQD�HQHUML�
VLVWHPLQH� GHVWHN� J|UHYLQGHGLU�� ����PW� oDSÕQGDNL� WHNLO� U�]JDU� W�rbin sistemi 3 adet kanattan 

ROXúPDNWDGÕU�YH�����PW¶OLN�ELU�NXOH��]HULQH�RWXUWXOPXúWXU��6LVWHPGHQ�HOGH�HGLOHQ�HQ�\�NVHN�
HQHUML�PLNWDUÕ�J�QO�N�����NZ�GR÷UX�DNÕPGÕU��>��@ 
6LVWHPLQ� HEDWODUÕQÕQ� E�\�N� ROPDVÕ� YH� U�]JDUÕ� NXOODQPDN� DGÕQD� ]RUXQOX� RODUDN� oDWÕ\D�
yerlHúWLULOPHVL�LOH�DOÕúYHULú�PHUNH]LQH�JHOHQ�]L\DUHWoLOHU�WDUDIÕQGDQ�J|U�úH�DoÕN�ROPDVÕ�HVWHWLN�
DoÕGDQ�ROXPOX�EXOXQPDPDNWDGÕU���>��@ 
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ùHNLO������&UR\GRQ�&HQWUDOH¶GH�NXOODQÕODQ�U�]JDU�W�UELQL�>��@ 

.RQX� LOH� LOJLOL� ELU� GL÷HU� |UQHN� LoLQ� N�o�N� ELU� U�]JDU� W�UELQLQ� NXOODQÕOGÕ÷Õ� Sansome Evi 

YHULOHELOLU� �ùHNLO��������(PHNOL�ELU�VD÷OÕN�J|UHYOLVL�RODUDN�2DN�:LOO��.DOLIRUQL\D¶GD�\DúD\DQ�
*XV�6DQVRPH�������$÷XVWRV¶XQGD�HOHNWULN��UHWPHN�YH�HOHNWULN�IDWXUDVÕ�|GHPHPHN�DGÕQD�DUND�
EDKoHVLQH����.:¶OÕN�ELU�U�]JDU�W�UELQ�VLVWHPL�NXUGXUPXúWXU��.DQDWODU�KDULFLQGH�ER\XWODUÕ����
IHHW� X]XQOX÷XQGD� RODQ� W�UELQOHUH�� GDKD� ID]OD� HOHNWULN� �UHWHELOPHN� DPDFÕ\OD� HNOHPHOHU�
\DSÕOPÕúWÕU��6LVWHPGH�W�UELQ�NDQDWODUÕQÕ�NXYYHWOL��U�]JDUODUD�NDUúÕ�NRUX\DQ�ELU�PHNDQL]PD�GD�
PHYFXWWXU�� 6LVWHPLQ�EDVLW� ROPDVÕ� EDNÕP�NROD\OÕ÷ÕQÕ� GD� EHUDEHULQGH� JHWLUPLúWLU��6DWÕQ� DOÕQDQ�
ILUPD� \HGL� \ÕOGD� ELU� VLVWHP� EDNÕPÕQÕ� �VWOHQPLúWLU�� 6LVWHPLQ� PDOL\HWL� ������� �� WXWPXúWXU��
6DQVRPH� ������� �¶OÕN� NÕVPÕQÕ� .DOLIRUQL\D� (QHUML� .RPLV\RQX¶QGDQ�� NXOODQÕFÕODUÕ� WHPL]�
HQHUML\H� WHúYLN� HWPHN� DPDFÕ� LOH�� DOPÕúWÕU�� 6LVWHP� PDOL\HWLQL� �� LOH� �� \ÕO� DUDVÕQGD� JHUL�
ND]DQDELOHFHNWLU� YH� VLVWHPLQ� |PU�� \DNODúÕN� ��� LOH� ��� \ÕO� DUDVÕQGDGÕU�� 6DQVRPH� VLVWHP�
NXUXOGX÷X� J�QGHQ� EHUL� KLo� HOHNWULN� IDWXUDVÕ� |GHPHGL÷LQL� V|\OHPHNWH� YH� EX�QHGHQOH� ELU� oRN�
NLúLQLQ�WHPL]�HQHUML�VLVWHPOHULQL�NRQXWODUÕQGD�NXOODQGÕ÷ÕQÕ�GD�EHOLUWPHNWHGLU��>��@ 
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ùHNLO������6DQVRPH�(YL�U�]JDU�W�UELQL�J|U�Q�ú���[11] 

 

.�o�N�U�]JDU�W�UELQOHULQLQ�WHNLO�X\JXODPDODUÕQD�|UQek olarak Vermont’taki Blittersdorf Evi 

J|VWHULOHELOLU��ùHNLO��������'DYLG�YH�-DQ�%OLWWHUVGRUI�&KDUORWWH��9HUPRQW¶WDNL�HYOHULQH�HOHNWULN�
IDWXUDODUÕQÕQ� PLNWDUÕQÕ� D]DOWPDN� DGÕQD� ����� \ÕOÕQGD� ���� .:¶OÕN� N�o�N� ELU� U�]JDU� W�UELQL�
\DSWÕUPÕúODUGÕU��(OGH�HWWLNOHUL�VRQXoWDQ�PHPQXQ�NDOÕQFD�VLVWHPL����.:¶D�NDGDU�oÕNDUPÕú�ELU�
GH�����.:¶OÕN�ELU�J�QHú�HQHUMLVL�VLVWHPL�NXUGXUPXúODUGÕU��%X�LNL�VLVWHP�IDWXUDODUÕQGD�FLGGL�ELU�
G�ú�úH� VHEHS� ROPXú� YH� oHYUHGH� RWXUDQ� NRPúXODUÕ� GD� WHPL]� HQHUML� VLVWHPOHUL� NXOODQPD\D�
EDúODPÕúODUGÕU��'DYLG�%OLWWHUVGRUI�D\QÕ�]DPDQGD�GDKD�EDVLW�YH�GDKD�XFX]�ROPDODUÕ�LoLQ�H\DOHW�
LOH�ELUOLNWH�oDOÕúPDNWDGÕU��>��@ 

 
 

ùHNLO������%OLWWHUVGRUI�(YL�U�]JDU�W�UELQL�J|U�Q�ú���[11] 
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5�]JDU� W�UELQOHULQLQ� WHNLO� X\JXODPDODUÕ� VDGHFH� ELQDODUGD� GH÷LO� \RO�� EDKoH�� KDWWD� SDUN� JLEL�
VRV\DO� DODQODUGD� GD� NXOODQÕODELOPHNWHGLU�� %XQD� HQ� L\L� |UQHNOHUGHQ� ELUL� 3HQLVLOYDQ\D¶GD�
bulunan +HUVKH\�3DUNÕ¶GÕU��ùHNLO������� 

+HUVKH\�3DUNÕ��3HQVLOYDQ\D¶GD�KHU�\ÕO�PLO\RQODUFD�NLúL\H�HY�VDKLSOL÷L�\DSDQ�ELU�SDUNWÕU�������
\ÕOÕQGDQ� LWLEDUHQ� SDUND� ��� .:¶OÕN� ELU� U�]JDU� W�UELQL� YH� �� .:¶OÕN�� ��� DGHW� IRWRYROWDLN� SLO�
X\JXODPDVÕ� \DSÕOPÕúWÕU�� %XUDGDNL� DVÕO� DPDo� ]L\DUHWoLOHUH� \ÕO� LoLQGH� QH� NDGDU� HQHUML�
�UHWLOHELOHFH÷L�YH�QH�NDGDU�HQHUML�WDVDUUXIX�\DSÕODELOHFH÷LQLQ�J|VWHULOPHVLQH�\|QHOLN�H÷LWLFL�ELU�
oDOÕúPDGÕU�� 3HQVLOYDQ\D� dHYUH� .RUXPD� 'HSDUWPDQÕ�� 8OXVDO� (QHUML�� 0HUNH]L� 'R÷X�
3HQVLOYDQ\D� 6�UG�U�OHELOLU� (QHUML� .XUXPX� SURMH\H� VSRQVRU� ROPXúODUGÕU�� +HU� LNL� VLVWHP�
EHUDEHU�\ÕOGD�\DNODúÕN��������.:K�HQHUML��UHWPHNWHGLUOHU�YH��UHWLOHQ�HQHUMLQLQ�KHSVL�SDUNÕQ�
HOHNWULN�VLVWHPLQGH�NXOODQÕOPDNWDGÕU��<ÕOGD��UHWLOHQ�WRSODP�HQHUML��PRWRUOX�ELU�WDúÕWOD��������
PLO�\RO�NDW�HGHUHN�YH������D÷Do�NHVLOHUHN��UHWLOHELOHQ�HQHUML\H�Hú�WXWXOPDNWDGÕU� 

 

 
 

ùHNLO������+HUVKH\�3DUNÕ�5�]JDU�W�UELQL�YH�IRWRYROWDLN�SLOOHULQ�J|U�Q�ú���[11] 
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3.2.3 Jeotermal Enerji 

³-HRWHUPDO�HQHUML��\HUDOWÕQGD�ROD÷DQGÕúÕ�ELULNPLú�RODUDN�EXOXQDQ�ÕVÕQÕQ�oDWODNODUGDQ�\HU\�]�QH�
VX�YH\D�VX�EXKDUÕ�RODUDN�oÕNPDVÕ�LOH�HOGH�HGLOLU��%D]HQ�GH�VRQGDM�oDOÕúPDODUÕ� LOH�\HUDOWÕQGDQ�
VÕFDN�VX��VÕFDN�VX�YH�VXEXKDUÕ�NDUÕúÕPÕ�\D�GD�EXKDU�RODUDN�oÕNDUWÕODELOLU�´��$QRQ�������� 
Jeotermal enerji, yeryüzündeki meteorolojLN�VXODUÕQ�\HUNDEX÷X��]HULQGHNL�NÕUÕN�YH\D�oDWODNODU�
YDVÕWDVÕ\OD� \HUDOWÕQD� VÕ]PDVÕ� LOH� ROXúXU�� <HUDOWÕQD� DOÕQDQ� VX�� \HULQ� GHULQOLNOHULQGHNL�PD÷PD�
N�WOHVL� LOH� ÕVÕQÕU�� (÷HU� \HUNDEX÷X� �]HULQGH� GR÷DO� \ROODUOD� ROXúDQ� NÕUÕN� YH\D� oDWODNODU� \RNVD�
yapay yöntemler iOH� ROXúWXUXOPXú� NÕUÕN� YH\D� oDWODNODU�� VX\XQ� \HUDOWÕQD� VÕ]GÕUÕOPDVÕQGD�
NXOODQÕOÕU��%X�VLVWHPH�³VÕFDN�NXUX�ND\D�VLVWHPL´�GHQLU� 
+HU� \ÕO� \HU\�]�QH� G�Q\DQÕQ� PHUNH]LQGHQ� ���;��ïñ� .FDO� ÕVÕ� HQHUMLVL� DoÕ÷D� oÕNPDNWDGÕU��
7RSODP� MHRWHUPDO� HQHUML�SRWDQVL\HOL� úX�DQGD���PLO\DU�7(7�FLYDUÕQGD�RODQ�G�Q\DQÕQ� WRSODP�
HQHUML� LKWL\DFÕQÕQ� �� PLO\RQ� NDWÕGÕU�� *�Q�P�]GH� MHRWHUPDO� HQHUML� ND\QDNODUÕQÕQ� \DOQÕ]FD�
\HU\�]�QGHQ� �� NP�� GHULQOL÷LQGH� RODQODU� LúOHWLOHELOPHNWHGLU�� -HRWHUPDO� HQHUML� WHPL]� YH�
W�NHQPH]� ROXúX� LOH� GL÷HU� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� � DUDVÕQGD� |QHPOL� ELU� UROH� VDKLSWLU��
7�UNL\H¶GHNL�PHYFXW�SRWDQVL\HOLQ�ID]OD�ROXúX�YH�KHU�JHoHQ�J�Q�\DSÕODQ��DUDúWÕUPDODU�VRQXFX�
YDURODQ�ND\QDNODUD�\HQLOHULQLQ�HNOHQPHVL�GH�MHRWHUPDO�HQHUMLQLQ�|QHPLQL�DUWWÕUPDNWDGÕU� 
<HU� DOWÕ� VXODUÕQGDQ� \DUDUODQPD� LQVDQOÕ÷ÕQ� LON� oD÷ODUÕQGDQ� EX� \DQD� V�UHJHOPLúWLU�� øON� RODUDN�
0�g���������\ÕOODUÕQGD�$NGHQL]¶GH�\DúD\DQ�LQVDQODUÕQ� MHRWHUPDO�DNÕúNDQÕ�oDQDN��o|POHN�YH�
NUHP�\DSÕPÕQGD�NXOODQGÕNODUÕ�J|U�OPHNWHGLU��0�g�������\ÕOODUÕQGD�LVH�|]HOOLNOH�5RPDOÕ¶ODU�YH�
Çinli’OHU�MHRWHUPDO�ND\QDNODUÕ� ÕVÕWPD��EDQ\R�YH�SLúLUPH�DPDoOÕ�NXOODQPÕúODUGÕU�������\ÕOÕQGD�
LON� RODUDN� )UDQVD¶GD� N|\O�OHU� HYOHULQL� GR÷DO� \HU� DOWÕ� VX\X� LOH� ÕVÕWWÕODU� YH� ����� \ÕOÕQGD� \LQH�
)UDQVD¶GD� NRQXW� ÕVÕWPDVÕQGD� MHRWHUPDO� HQHUMLGHQ� \DUDUODQPD� \D\JÕQODúWÕ�� ����� \ÕOÕQGD�
øWDO\D¶GD� \HQL� WHNQRORML� LOH� MHRWHUPDO� NX\XODUÕQ� DoÕOPDVÕQD� EDúODQGÕ� YH� ����� \ÕOÕQGD�
$PHULND¶GD�LON�³MHRWHUPDO�E|OJH�ÕVÕWPD�VLVWHPL�JHUoHNOHúWL´��>��@ 1930’larda Amerika, Rusya, 

-DSRQ\D�JLEL��ONHOHUGH�MHRWHUPDO�DNÕúNDQÕQ�NXOODQÕPÕ�\D\JÕQODúPÕú�YH�LON�RODUDN������\ÕOÕQGD�
7�UNL\H¶GH� MHRWHUPDO�VRQGDM�NX\XVX�DoÕOPÕúWÕU�������\ÕOÕQGD� LVH� MHRWHUPDO�HQHUMLQLQ�HOHNWULN�
�UHWLPLQGH�NXOODQÕOPDVÕ�DPDoOÕ�RODUDN�LON�MHRWHUPDO�NX\X�'HQL]OL¶GH�DoÕOPÕúWÕU�������\ÕOÕQGD�
LVH�7�UNL\H¶QLQ�HQE�\�N�$YUXSD¶GD�LVH�øWDO\D¶dan sonra ikinci büyük jeotermal enerji santrali 

'HQL]OL¶GH�DoÕOPÕúWÕU�� 
����� \ÕOÕ� LWLEDUL\OH� 7�UNL\H¶GH� WRSODP� NXUXOX� MHRWHUPDO� HQHUML� J�F�� ���� 0ZW¶H� XODúÕUNHQ��
MHRWHUPDO� HQHUMLGHQ�HOHNWULN�HOGH�HGLOPHVL� �GÕúÕQGD�GL÷HU�X\JXODPDODUGD�G�Q\DQÕQ� LON�VÕUDGD�
ÇiQ�\HU�DOÕUNHQ�7�UNL\H������ONHVL�GXUXPXQGDGÕU���>��@ 
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-HRWHUPDO�HQHUMLQLQ�G�Q\DGD�NXOODQÕP�DODQODUÕ�RUDQODUÕ�ùHNLO�����¶GH�J|VWHULOPLúWLU��-HRWHUPDO�
HQHUMLQLQ� NXOODQÕP� \�]GHOHUL� ����-� ����� \ÕOODUÕ� DUDVÕQGD� HOHNWULN� �UHWLPLQGH� �� ���� GL÷HU�
uygulamalarda ise %� ��� RUDQÕQGD� DUWÕú� J|VWHUPLúWLU��(OHNWULN� �UHWLPLQGH�G�Q\DGD� LON� VÕUD\Õ�
$PHULND� DOÕUNHQ�� LNLQFL� RODUDN� )LOLSLQOHU� YH� VÕUDVÕ\OD� øWDO\D�� 0HNVLND� YH� (QGRQH]\D� WDNLS�
etmektedir. [12] 

 

 
 

ùHNLO������-HRWHUPDO�HQHUMLQLQ�'�Q\DGD�YH�7�UNL\H¶GH�NXOODQÕPÕQÕQ�NDUúÕODúWÕUÕOPDVÕ������
[12]  

 

-HRWHUPDO�ND\QDNODU�LOH�HOHNWULN��UHWLPL�G�Q\DGD������0:�ROXS����0LO\DU�N:K�\ÕO��UHWLPH�
XODúPÕúWÕU��7�UNL\H¶GH� HOHNWULN� �UHWLPLQLQ�G�Q\D\D�RUDQOD� oRN�N�o�N�ELU� SD\D� VDKLS� ROGX÷X�
görülmektedir. Dünyada 10 bin dönüm Türkiye’de ise 500 dönüm jeotermal sera 

EXOXQPDNWDGÕU� YH� EXQXQ� ���� G|Q�P�� ùDQOÕXUID¶GD� NXUXOPXúWXU�� 7�UNL\H¶QLQ� HQ� E�\�N�
MHRWHUPDO�VDKDVÕ�RODQ�ùDQOÕXUID¶GDNL�VHUDODUGDQ�$YUXSD¶\D�LKUDFDW�\DSÕOPDNWDGÕU��>��@ 
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ùHNLO������'�Q\DGD�MHRWHUPDO�HQHUMLQLQ�NXOODQÕP�DODQODUÕ�RUDQODUÕ�������>��@ 
 

7�UNL\H¶GH� LVH� PHYFXW� NXUXOX� MHRWHUPDO� HQHUML� SRWDQVL\HOLQLQ� E�\�N� oR÷XQOX÷X� NDSOÕFD�
WXUL]PL�LoLQ�NXOODQÕOÕUNHQ�ELU�NÕVPÕ�GD�PHUNH]L�ÕVÕWPD�HOHNWULN��UHWLPL��Narbondioksit üretimi 

YH� GR÷UXGDQ� ÕVÕ� HOGHVL� LoLQ� NXOODQÕOPDNWDGÕU�� 7�UNL\H¶GH� PHYFXW� MHRWHUPDO� ND\QDNODUÕQ�
NXOODQÕP� DODQODUÕ� YH� PLNWDUODUÕ� dL]HOJH� ���¶GH� J|VWHULOPLúWLU�� *|U�OG�÷�� �]HUH� JHUHN�
7�UNL\H¶GH� JHUHNVH� �ONHPL]GH� MHRWHUPDO� HQHUMLQLQ� E�\�N� ELU� NÕVPÕ� PHNDQ� ÕVÕWPDGD�
NXOODQÕOPDNWDGÕU��  
dL]HOJH�����7�UNL\H¶GH�PHYFXW�MHRWHUPDO�ND\QD÷ÕQ�NXOODQÕP�DODQODUÕ�YH�NXOODQÕP�PLNWDUODUÕ�

[12] 
�

'(ö(5/(1'ø50(� .$3$6ø7(
��

-(27(50$/�0(5.(=ø�,6,70$   
�ù(+ø5��.2187��7(50$/�7(6ø6��6(5$�9�%���

���%ø1�.2187�(ù'(ö(5ø  
(665 MWt)�

 

*|QHQ� ����� .RQXW�� 6LPDY� ����� .RQXW�� .ÕUúHKLU� ����� .RQXW�� .Õ]ÕOFDKDPDP� ����� .RQXW��
Balçova ������.RQXW��$I\RQ������.RQXW��.R]DNOÕ������.RQXW��6DQGÕNOÕ������.RQXW��'L\DGLQ�
����.RQXW��1DUOÕGHUH�������6DOLKOL������ NRQXW� MHRWHUPDO�PHUNH]L� ÕVÕWPD� VLVWHPLQH� LODveten 

WHUPDO�WHVLV�YH�����G|Q�P�VHUD�ÕVÕWPDVÕ��ùDQOÕXUID��%DOoRYD�YE� 
KAPLICA KULLANIMI� 195 KAPLICA (327 MWt)  

�<ÕOGD���0LO\RQ�.LúL��
723/$0�'2ö58'$1�,6,�
KULLANIMI�

992 MWt  
�<ÕOGD���������WRQ�SHWURO��NDO��\DNÕWÕ�  

NDUúÕOÕ÷Õ�����7ULO\RQ�7/�<ÕO��

(/(.75ø.�h5(7ø0ø�
20 MWe (Denizli –�.Õ]ÕOGHUH�  
���%ø1�7RQ�3HWURO�(úGH÷HUL  

(25 MWe kapasiteli Germencik Jeotermal Elektrik 
6DQWUDOL¶QLQ�WHPHOLQLQ�EX�\ÕO   
DWÕOPDVÕ�EHNOHQPHNWHGLU��

 
.$5%21'ø2.6ø7�h5(7ø0ø� ����%ø1�7RQ�\ÕO�
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3.2.3.1 Jeotermal Enerjiden Faydalanarak Enerji Elde Edilmesi 

-HRWHUPDO�HQHUML�G�Q\DGD�HQ�oRN�EXOXQDQ�\HQLOHQHELOLU�ELU�HQHUML�ND\QD÷ÕGÕU��<HU�DOWÕ�ÕVÕVÕ�LOH�
HOGH�HGLOHQ�HQHUML�NRQXWODUGD�ÕVÕWPD�YH�VR÷XWPDGD��VHUDFÕOÕNWD��WDUÕPGD��YV��NXOODQÕOPDNWDGÕU��
<HU�DOWÕ�VÕFDNOÕ÷Õ�\DNODúÕN����P��GHULQOLNWHQ�VRQUD�KHPHQ�KHPHQ�VDELW�ELU�GH÷HUH�XODúPDNWDGÕU��
9DURODQ�HQHUML�SRWDQVL\HOLQL�J|]�|Q�QH�DOGÕ÷ÕPÕ]GD�\HU\�]�QH�\DNODúÕN�����P��X]DNOÕNWDNL�ELU�
DODQGDQ�V|]�HWPHN�JHUHNPHNWHGLU��-HRWHUPDO�DNÕúNDQÕQ�X\JXODPD�\|QWHPOHULQH�J|UH�MHRWHUPDO�
enerji sistemleri ÕVÕ�SRPSDODUÕ��NX\X� LoL�HúDQM|UOHU�ve ÕVÕ�ERUXODUÕ�RODUDN�VÕUDODQPDNWDGÕU��
.D\QDN� DUDPD�� GD÷ÕWÕP�YH� HQHUML� ND]DQÕPÕ� VÕUDVÕQGD� oHYUH\H�RODQ�ROXPVX]�HWNLOHULQ� HQ�D]D�
LQGLULOPHVLQGHQ� GROD\Õ� MHRWHUPDO� DNÕúNDQÕQ� \HU\�]�QH� oÕNDUÕOPDGÕ÷Õ� NX\X� LoL� HúDQM|U�
sistemleri bu konXGD� NXOODQÕODQ� LON� VLVWHPOHUGHQ� ROPDVÕQD� UD÷PHQ� KDOD� SRS�OHUOL÷LQL�
NRUXPDNWDGÕU��,VÕ�ERUXODUÕ�� oRN�\HQL�ELU� WHNQRORMLGLU�YH� �\XUW�GÕúÕQGD�JHOLúWLUPH�oDOÕúPDODUÕ�
GHYDP�HWPHNWHGLU��0LPDUOÕNWD�HQ�oRN�NXOODQÕODQ�VLVWHP�LVH�ÕVÕ�SRPSDODUÕGÕU� 
-HRWHUPDO�,VÕ�3RPSDODUÕ 
,VÕ�SRPSDODUÕ�NXOODQÕODQ�G�ú�N�VÕFDNOÕN�ND\QD÷Õ�RODUDN�KDYD��WRSUDN�YH\D�MHRWHUPDO�DNÕúNDQÕ�
NXOODQDELOPHNWHGLU�� -HRWHUPDO� DNÕúNDQÕQ�NXOODQÕOGÕ÷Õ� ÕVÕ�SRPSDODUÕ� MHRWHUPDO� ÕVÕ�SRPSDODUÕ�
RODUDN� DGODQGÕUÕOPDNWDGÕU�� -HRWHUPDO� ÕVÕ� SRPSDODUÕ� JHQHO� oDOÕúPD� SUHQVLSOHUL� ùHNLO� ����¶GH�
J|VWHULOPLúWLU�� -HRWHUPDO� ÕVÕ�SRPSDODUÕ�NDSDOÕ�GHYUH�VLVWHPOHUGLU��%LU� ÕVÕ�SRPSDVÕQÕQ�oDOÕúPD�
SUHQVLEL� EX]GRODEÕQD� EHQ]HWLOHELOPHNWHGLU�� 6LVWHPH� JLULú� \DSDQ� � MHRWHUPDO� VX� LON� |QFH�
EXKDUODúWÕUÕFÕ\D� YHULOLU� YH� EXUDGD� G�ú�N� EDVÕQo� DOWÕQda tutulur.  � %XKDUODúWÕUÕFÕQÕQ� VÕFDNOÕ÷Õ�
NXOODQÕODQ� \HU� DOWÕ� VX\XQD� J|UH� EHOLUOHQLU�� $QFDN� EXKDUODúPD� RODELOPHVL� DPDFÕ� LOH� EX�
VÕFDNOÕ÷ÕQ��VX\XQ�ND\QDPD�VÕFDNOÕ÷ÕQGDQ�ID]OD�ROPDVÕ�JHUHNPHNWHGLU��6X�EXKDUODúWÕNWDQ�VRQUD�
elde edilen buhar kompresör yani pompD� WDUDIÕQGDQ� V�UHNOL� RODUDN� HPLOLU� YH� VÕNÕúWÕUÕOÕU��
%|\OHOLNOH�VÕNÕúDQ�EXKDUÕQ�EDVÕQFÕ�YH�EXQD�ED÷OÕ�RODUDN�VÕFDNOÕ÷Õ�DUWWÕUÕOÕU��6ÕFDNOÕ÷Õ�DUWWÕUÕODQ�
VX�� \R÷XúWXUXFX\D� �NRQGHQVHU�� J|QGHULOLU�� %XUDGD� LNL� IDUNOÕ� NDSDOÕ� GHYUH� VLVWHPL�
EXOXQPDNWDGÕU��%XUDGDNL�VÕFDN�VX��VR÷XN�RODQ�NXOODQÕP�VX\XQX�ÕVÕWÕU��,VÕQDQ�VX�GHSRODQDUDN�
NRQXW�ÕVÕWÕOPDVÕQGD�YH�VÕFDN�VX�RODUDN�NXOODQÕOPDNWDGÕU��-HRWHUPDO�VX�LVH�NÕVPD�YDQDVÕ�\DUGÕPÕ�
LOH� EXKDUODúWÕUÕFÕ\D� JHUL� J|QGHULOLU� YH� EXUDGDQ� \HU� DOWÕ� VX\XQD� JHUL� EHVOHPH� �UHHQMHNVL\RQ��
yaSÕOÕU�� �� +HSEDúOÕ�� ����� �� ,VÕWÕOPDN� LVWHQHQ� KDYD� LVH� \R÷XúWXUXFX� LoLQGHNL� GL÷HU� VLVWHPGH�
GRODúWÕUÕOPDNWDGÕU��ùHNLO�������� 
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ùHNLO������,VÕ�SRPSDODUÕ�oDOÕúPD�SUHQVLEL���+HSEDúOÕ�������� 
 

-HRWHUPDO� ÕVÕ� SRPSDODUÕ� GLNH\� YH� \DWD\� ROPDN� �]HUH� LNL� JUXED� D\UÕOPDNWDGÕU�� <DWD\� WLS� ÕVÕ�
SRPSDODUÕ�ùHNLO�����¶GH��GLNH\�WLS�ÕVÕ�SRPSDODUÕ�ùHNLO�����¶GH�úHPDWLN�RODUDN�J|VWHULOPLúWLU��
<HUDOWÕQGD�� EHOOL� ELU� GHULQOLNWHQ� VRQUD� ÕVÕQÕQ� E�W�Q� ELU� \ÕO� ER\XQFD� VDELW� ROPDVÕ� QHGHQL� LOH�
GLNH\� WLS� ÕVÕ� SRPSDODUÕQÕQ�NXOODQÕOPDVÕ�GDKD�HOYHULúOLGLU��<DWD\� WLS� ÕVÕ�SRPSDODUÕ� \HU\�]�QH�
\DNÕQ� YH� \D\ÕQÕN� KDOGH� EXOXQGXNODUÕQGDQ� ÕVÕ� GH÷LúLPOHULQGHQ� oRN�GDKD� ID]OD� HWNLOHQLUOHU� YH�
E|\OHOLNOH� VLVWHP� YHULPL� G�úHU�� 'LNH\� WLS� ÕVÕ� SRPSDODUÕ� \DWD\GD� GDKD� D]� \HU� LúJDO� HGHUOHU��
)DNDW�GLNH\� WLS� ÕVÕ�SRPSDODUÕQÕQ� W�P�EX�ROXPOX�|]HOOLNOHULQLQ�\DQÕ�VÕUD�PDOL\HWOHULQLQ�\DWD\�
WLSH�RUDQOD�ID]OD�YH�NXUXOXPXQXQ�GDKD�]RU�ROXúX�QHGHQL�LOH�EXOXQXODQ�HNRQRPLN�úDUWODUD�J|UH�
tercih edilmeyebilmektedirler.  
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ùHNLO������<DWD\�WLS�ÕVÕ�SRPSDODUÕ���ølken, 2000 ) 
 

 
 

ùHNLO������'LNH\�WLS�ÕVÕ�SRPSDODUÕ���øONHQ�������� 
 

6LVWHPLQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
• -HRWHUPDO�HQHUML�DNÕúNDQ�VÕFDNOÕ÷ÕQD�J|UH�D\UÕ�DODQODUGD�NXOODQÕODELOGL÷L�JLEL�MHRWHUPDO�

ND\QD÷ÕQ� NXOODQÕP� VDKDVÕQD� J|UH� GH� VÕQÕIODQGÕUPDVÕ� \DSÕODELOLU�� $NÕúNDQ� VÕFDNOÕ÷ÕQD�
J|UH� MHRWHUPDO� NXOODQÕP� DODQODUÕ� dL]HOJH� ���¶GH� J|VWHULOPLúWLU�� $NÕúNDQ� VÕFDNOÕ÷Õ� ���
�&¶GH� DoÕ÷D� oÕNDQ� ÕVÕ� HQHUMLVL� ELQD� YH� VHUD� ÕVÕWPDVÕQGD�� VÕFDNOÕN� ��� �&¶GH� LNHQ� ÕVÕ�
HQHUMLVL� VR÷XWPDGD� YH� VÕFDNOÕN� ��� �&¶GH� LNHQ� ÕVÕ� HQHUMLVL� KD\YDQ� EDUÕQDNODUÕQÕQ�
ÕVÕWÕOPDVÕQGD�NXOODQÕOPDNWDGÕU� 

• .D\QD÷ÕQ� NXOODQÕP� VDKDVÕQD� J|UH� VÕQÕIODQGÕUPD� GD� LVH� LON� |QFH� MHRWHUPDO� HQHUMLGHQ�
HOHNWULN� HOGH� HGLOPHVLQGHQ� V|]� HWPHN� GR÷UXGXU�� *HQHO� RODUDN� KD]QH� VÕFDNOÕ÷ÕQÕQ�
200°’QLQ� �VW�QGH� ROGX÷X� ND\QDNODUGDQ� HOHNWULN� �UHWLOHELOLU�� *HOLúHQ� WHNQRORML� LOH�
����¶QLQ� DOWÕQGDNL� DNÕúNDQODUGDQ� GD� HOHNWULN� �UHWLPL� \DSÕODELOPHNWHGLU�� %XKDUODúPD�
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QRNWDODUÕ�G�ú�N�JD]ODUGDQ�\DUDUODQDUDN�����-����¶GHNL�VÕFDN�VXGDQ�GD�HOHNWULN��UHWLPL�
mümkündür. 

• $NÕúNDQÕQ�ÕVÕ�GHUHFHVLQH�J|UH�NXOODQÕP�DODQODUÕ�DúD÷ÕGDNL�WDEORGD�|]HWOHQPLúWLU�� 
 

dL]HOJH������-HRWHUPDO�ND\QDNODUÕQ�ÕVÕ�GHUHFHOHULQH�J|UH�NXOODQPD�LPNDQODUÕ��$QRQ�������� 
6ÕFDNOÕN�
C <DUDUODQPD�.RQXODUÕ     
180 %XKDUODúPDQÕQ�oRN�\R÷XQ�ROGX÷X�o|]�POHU��     
  DPRQ\DN�DEVRUEHVL�LOH�VR÷XWPD��NUDIW�ND÷ÕGÕ�KDPXUXQX��KD]ÕUODQPDVÕ 
170 +LGURMHQ�V�OILW�YH�D÷ÕU�VX�HOGH�HGLOPHVL��GLDWRPLWOHULQ�NXUXWXOPDVÕ 
160 %DOÕN�YH�GL÷HU�ED]Õ�\L\HFHNOHULQ�YH�NHUHVWHOHULQ�NXUXWXOPDVÕ 
150 %D\HU�SURVHVL�LOH�DO�PHQD�YH�GL÷HU�NLPyasal maddelerin elde edilmesi 
140 dLIWOLN��U�QOHULQLQ�oDEXN�NXUXWXOPDVÕ��\L\HFHN�NRQVHUYHOHPH�LúOHPL 
130 %XKDUODúPD�LOH�úHNHU�UDILQDMÕ��%XKDUODúWÕUPD�YH�NULVWDOOHúWLUPH�LOH�WX]��UHWLOPHVL 
120 'LVWLODV\RQ�LOH�WHPL]�YH�NXOODQÕODELOLU�VX�HOGH�HGLOPHVL  
110 dLPHQWR�NXUXWXOPDVÕ��KDILI�DJUHJD��UHWLPL   
100 2UJDQLN�PDGGHOHULQ�NXUXWXOPDVÕ����RW��VHE]H��YV����\�Q�\ÕNDPD�YH�NXUXWPD 
90 %DOÕN�NXUXWPD     
80 %LQD�YH�VHUD�ÕVÕWÕOPDVÕ     
70 6R÷XWPD      
60 +D\YDQ�EDUÕQDNODUÕQÕQ�ÕVÕWÕOPDVÕ    
50 0DQWDU�\HWLúWLULlmesi     
40 7RSUD÷ÕQ�ÕVÕWÕOPDVÕ     
30 <�]PH�KDYX]ODUÕQÕQ�ÕVÕWÕOPDVÕ��GDPÕWPD��VD÷OÕN�WHVLVOHUL  
20 7DUOD�EDOÕNoÕOÕ÷Õ     

 

• -HRWHUPDO� HQHUML� WHVLVOHULQLQ� EDNÕP� PDOL\HWOHUL� ROGXNoD� G�ú�N� ROPDVÕQD� UD÷PHQ� |Q�
DUDúWÕUPD�YH�KD]ÕUOÕN�PDVUDIODUÕ� ID]ODGÕU��7HVLVOHULQ��UHWLP�VÕUDVÕQGD�oHYUH�NLUOLOL÷LQH�
QHGHQ�ROPDODUÕ�GD�GLNNDWH�DOÕQDQ�YH�o|]�POHQPH\H�oDOÕúÕODQ�ELU�GL÷HU�NRQXGXU� 

• -HRWHUPDO� HQHUMLQLQ� VRQGDMOÕ� �UHWLPOHULQGH�� ]HPLQGHQ� DOÕQDQ� MHRWHUPDO� DNÕúNDQÕQ�
oHYUH\H� DWÕOÕS� ]DUDU� YHUPHPHVL� YH� UH]HUYXDUODUÕQ� V�UG�U�lebilirliklerini ve 

\HQLOHQHELOLUOLN� |]HOOLNOHULQL� NRUXPDODUÕ� DoÕVÕQGDQ�� \DQL� UH]HUYXDUODUÕQ� EHVOHQPHVL�
DoÕVÕQGDQ�DNÕúNDQÕQ�NXOODQÕOGÕNWDQ�VRQUD�WHNUDU�\HU�DOWÕQD�JHUL�YHUPH���UHHQMHNVL\RQ���
]RUXQOXOX÷X� YDUGÕU�� %LU� oRN� �ONHGH� MHRWHUPDO� HQHUML� X\JXODPDODUÕQda reenjeksiyon 

\DVDO�KDOH�JHWLULOPLúWLU� 
• -HRWHUPDO�ÕVÕ�SRPSDODUÕ�\DOQÕ]FD�ID\�KDWWÕ�EXOXQDQ�GHSUHP�E|OJHOHULQGH�\DSÕOPDNWDGÕU��

%X�E|OJHOHUGH�ROXúDQ�MHRWHUPDO�VÕFDN�VX�VLVWHPGH�NXOODQÕOPDNWD�YH�\LQH�WRSUD÷D�JHUL�
verilmektedir. 

• -HRWHUPDO� HQHUML� ÕVÕWPD� DPDoOÕ� RODUDN� NXOODQÕODELOPHNWH� IDNDW� VLVWHPLQ� ED]Õ�
VÕQÕUODPDODUÕ�RODELOPHNWHGLU��,VÕWPD�DPDoOÕ�RODUDN�NXOODQÕOGÕ÷Õ�]DPDQ�MHRWHUPDO�HQHUML�
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ND\QD÷ÕQÕQ� \HUOHúLP� PHUNH]L� \DNÕQODUÕQGD� EXOXQPDVÕ� \D� GD� ND\QD÷ÕQ� \DNÕQODUÕQD�
\HUOHúLP�PHUNH]LQLQ� NXUXOPDVÕ� JHUHNPHNWHGLU�� -HRWHUPDO� HQHUMLQLQ� ELU� \HUGHQ�EDúND�
ELU�\HUH�QDNOL�YHULPOL�ROPDPDNWDGÕU�� 

• $\UÕFD�VHoLOHQ�DNÕúNDQÕQ�FLQVL�YH�ÕVÕWPD�LoLQ�HQ�X\JXQ�VLVWHPLQ�VHoLOPHVL�GH�EDúND�ELU�
|QHPOL� NRQXGXU�� *�Q�P�]GH� MHRWHUPDO� HQHUML� LOH� \DSÕODUGD� VÕFDN� VX� NXOODQÕPÕ� YH�
merkezi sistemOL� ÕVÕWPD� X\JXODPDODUÕQÕQ� \DQÕ� VÕUD� FDGGHOHULQ�� KDYDDODQODUÕQÕQ�
ÕVÕWÕOPDVÕ�� IL]LN� WHGDYL� PHUNH]OHULQLQ� NXUXOPDVÕ�� \�]PH� KDYX]ODUÕQÕQ� ÕVÕWÕOPDVÕ� JLEL�
X\JXODPDODU� GD� PHYFXWWXU�� -HRWHUPDO� HQHUML� VLVWHPOHULQL� EDúDUÕ� LOH� NXOODQDELOHQ�
�ONHOHULQ� EDúÕQGD� <HQL� =HODQGD�� $PHULND�� )UDQVD�� -DSRQ\D�� 5XV\D�� øWDO\D� YH�
Macaristan gelmektedir.  (Anon., 1984) 

• -HRWHUPDO�HQHUML�WDUÕP��U�QOHUL�YH�EHVLQ�PDGGHOHULQLQ�HOGH�HGLOPHVLQGH�|QHPOL�ELU�URO�
R\QDPDNWDGÕU�� øWDO\D��$%'�� -DSRQ\D� YH�<HQL�=HODQGD¶GD� VHUD� ÕVÕWPDVÕQGD� MHRWHUPDO�
enHUMLQLQ� E�\�N� SD\Õ� YDUGÕU�� %XQXQ� GÕúÕQGD� MHRWHUPDO� HQHUML� WURSLN� ELWNL�
\HWLúWLULOPHVLQGH��WDUOD�EDOÕNoÕOÕ÷Õ�YH�WLPVDK�\HWLúWLULOPHVLQGH�NXOODQÕOPDNWDGÕU�� 

• 7�P� EXQODUÕQ� GÕúÕQGD� MHRWHUPDO� HQHUML� VHE]H� YH� PH\YH� NXUXWPDVÕQGD� YH� EDOÕN�
NRQVHUYHFLOL÷L� JLEL� DODQODUGD� GD� NXOODQÕOPDNWDGÕU�� -HRWHUPDO� HQHUML� oHúLWOL� HQG�VWUL�
DODQODUGD�oRN�VÕN�NXOODQÕODQ�ELU�HQHUML� W�U�G�U��(QG�VWUL�LoLQ�JHUHNOL�WHPL]�VX�LKWL\DFÕ�
MHRWHUPDO� HQHUML� ND\QDNODUÕQGDQ� HOGH� HGLOHELOPHNWHGLU�� %XQXQOD� EHUDEHU� NLP\D�
sanayiinde, kimyasal madde ve mLQHUDO��UHWLPL��D÷ÕU�VX�HOGHVL��KLGURMHQ��UHWLPL�LoLQ�GH�
NXOODQÕODQ�ELU�HQHUML�ND\QD÷ÕGÕU��2UPDQ�VDQD\LLQGH�LVH�NHUHVWHFLOLN�YH�ND÷ÕW�VDQD\LLQGH�
GH� MHRWHUPDO�HQHUML�JHUHNOL�ELU�X\JXODPDGÕU��(Q�oRN�NXOODQÕODQ�ELoLPL�RODUDN�NDSOÕFD�
turizminde en önemli paya sahiptir. 

• -HRWHUPDO� ÕVÕ� SRPSDODUÕQÕ� NXOODQDELOPHN� LoLQ� VLVWHP� LoLQ� JHUHNOL� NRúXOODU�
EXOXQPDNWDGÕU� 
− <HWHUOL�PLNWDUGD�ERú�WRSUDN�DODQÕ�EXOXQPDVÕ 
− %X�DODQD�KHU�KDYD�NRúXOXQGD�VRQGDM�PDNLQHOHULQLQ�JLULS�oÕNDELOPHVL 
− 6RQGDM�LoLQ�\HWHUOL�ERú�DODQÕQ�EXOXQPDVÕ 
− Arazi�H÷LPLQLQ�PDNVLPXP�����ROPDVÕ 
− 6LVWHPLQ�NXUXODFD÷Õ�\HU�LoLQ�JHUHNOL�RQD\ÕQ�DOÕQPDVÕ 
− 6LVWHPLQ�oDOÕúPDVÕ�LoLQ�JHUHNOL�HOHNWULN�WHPLQL 
− 6X\XQ�EXOXQPDVÕ� 
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− 6RQGDM�oDPXUODUÕ�LoLQ�NX\X�YH\D�KHQGHN�\DSÕOPDVÕ 
-HRWHUPDO�,VÕ�3RPSDODUÕQÕQ�%LQD�7DVDUÕP�%D÷ODPÕQGD�øQFHOHQPesi 

6LVWHPLQ� ELQD\D� HQWHJUDV\RQXQD� GH÷LQGL÷LPL]GH� LVH� HQ� |QHPOL� VRUXQXQ� YD]L\HW� SODQÕ� \DQL�
DUD]L� � ROGX÷XQX� V|\OH\HELOLUL]�� 6LVWHP� \DOQÕ]FD� ID\� KDWWÕ� EXOXQDQ� GHSUHP� E|OJHOHULQGH�
NXUXODELOPHNWHGLU�� $UD]LGH� VRQGDM� oDOÕúPDODUÕ�� PDNLQHOHULQ� JLULS� oÕNDELOPHVL� YH� DoÕODFDN�
NX\XODU�LoLQ�\HWHUOL�ERú�DODQ�EXOXQPDVÕ�GD�JHUHNPHNWHGLU��$\UÕFD�VLVWHPLQ�NXUXODELOPHVL�LoLQ�
DUD]L�H÷LPL�PDNVLPXP�����ROPDOÕGÕU� 
-HRWHUPDO� ÕVÕ� SRPSDODUÕ� LoLQ� JHQHOGH� DUD]LGH� �-���P� DUDVÕ�PHVDIHOHU� LOH� DoÕODFDN�NX\XODUÕQ�
HEDWODUÕ�� PLNWDUÕ�� GHULQOLNOHUL� YH� DUDODUÕQGDNL� PHVDIHOHU� \DSÕODQ� ]HPLQ� DQDOL]OHUL� VRQXFX�
KHVDSODQDUDN�VLVWHP�YD]L\HW�SODQÕQGD�DUD]L\H�\HUOHúWLULOPHNWHGLU��6LVWHP�LoLQ�JHUHNOL�GHSR�YH�
oHYULP�PHNDQL]PDVÕ�WDVDUODQDQ�ELU�ERGUXP�NDWWD�NRQXPODQGÕUÕOPDNWDGÕUODU��$oÕODQ�NX\XODU�LOH�
binaya�ED÷ODQWÕ�VD÷OD\DQ�ERUXODU�WRSUDN�DOWÕQGDGÕU�YH�WRSUDN�DOWÕQGD�NDODQ�NÕVÕPODUÕQ��]HULQH�
�ED÷ODQWÕ� ERUXODUÕ� WRSUDN� DOWÕQGDGÕU�� LVWHQLOHQ� SH\]DM� YH� G�]HQOHPH�\DSÕODELOLU�� 7�P�JHUHNOL�
HNLSPDQ�YH�NX\XODU� LOH�ELUOLNWH�ELU�GH�DUD]L�LoLQ�JHUHNHQ�ERú�DODQ�PLNWDUÕ� ile beraber sistem 

ROGXNoD� JHQLú� ELU� DODQ� NDSODPDNWDGÕU�� %X� QHGHQOH� úHKLU� LoL�� ELWLúLN� QL]DP� \HUOHúPHOHU� LoLQ�
VLVWHP�X\JXQ�GH÷LOGLU�� 
-HRWHUPDO�ÕVÕ�SRPSDODUÕ��WRSUDN�DOWÕQGDQ�VLVWHP�LoLQ�D\UÕODQ�ERGUXP�NDWD�ED÷ODQWÕ�ERUXODUÕ�LOH�
VÕFDN� DNÕúNDQ� DNWDUÕPÕQÕ� JHUoHNOHúWLUPHNWHGLUOHU� �ùHNLO� ������� $\QÕ� ED÷ODQWÕ� ERUXODUÕ�
\HUDOWÕQGDQ�DOÕQDQ�VÕFDN�DNÕúNDQ�WHNUDU�\HUDOWÕQD�JHUL�YHULOPHNWHGLU��UHHQMHNVL\RQ��� 
 

 
 

ùHNLO������,VÕ�SRPSDODUÕQÕQ�NRQXWODUGD�NXOODQÕPÕ���+HSEDúOÕ�������� 
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Sistem için erHNOL�oHYULP�PHNDQL]PDVÕ�YH�GHSR��WDVDUODQDQ�ELU�ERGUXP�ODWD�\HUOHúWLULOPHOLGLU��
%LQ� LoLQGHNL� WHNQLN�HNLSPDQODUÕQ��GHSR��ÕVÕ�GH÷LúWLUJHFL��NDSODGÕ÷Õ�DODQ�YH�\�NVHNOLNOHUL�oRN�
ID]OD� ROPDGÕ÷ÕQGDQ� �\DNODúÕN� ����� P�� NDW� \�NVHNOL÷LQGH� ELU� NÕVÕWODPD\D� JLGLOPHVLQH gerek 

\RNWXU��6LVWHPGH�YDURODQ�ELU�DWHú�\D�GD�KDYDODQGÕUPD�EDFDVÕ�EXOXQPDPDNWDGÕU��&HSKHGH�GH�
VLVWHPH� DLW� J|U�Q�U� ELU� HOHPDQ� \RNWXU�� %X� GD� FHSKH� YH� SODQGD� KHUKDQJL� ELU� NÕVÕWODPD\D�
JLGLOPHPHVLQL� VD÷ODPDNWDGÕU�� <DOQÕ]� YHULP� DoÕVÕQGDQ� ELQDGD� NXOODQÕODQ� ÕVÕWPa sisteminde 

X\JXODQDELOLU��%LQDGD�G|úHPHGHQ�ÕVÕWPD�VLVWHPL�LOH�ÕVÕ�NDWODUD�GD÷ÕWÕOPDOÕGÕU��d�QN��MHRWHUPDO�
ÕVÕ� SRPSDODUÕQGD� NXOODQÕPD� KD]ÕU� VX\XQ� VÕFDNOÕ÷Õ� � ���� GROD\ODUÕQGDGÕU�� '|úHPHGHQ� ÕVÕWPD�
VLVWHPOHULQLQ� VÕFDNOÕNODUÕ� GD� ���� LOH� ���� DUDVÕQGDGÕU�� <DQL� LNL� VLVWHPLQ� VÕFDNOÕN� VHYL\HOHUL�
birbirlerine uygundur. Böylelikle daha az maliyet ile daha çok verim elde edilir. Kalorifer 

WHVLVDWÕQGD� LVH� ELU� SHWH÷LQ� VÕFDNOÕ÷Õ� \DNODúÕN� ���� ROPDNWDGÕU�� <DQL� PHNDQGD� LVWHQLOHQ� KDYD�
VÕFDNOÕ÷ÕQÕ� VD÷ODPDN� DPDFÕ� LOH� GDKD� ID]OD� SHWHN� NXOODQÕPÕ� JHUHNPHNWHGLU�� %X� GD� PDOL\HWL�
DUWWÕUDQ�HWNHQOHUGHQGLU��$\UÕFD�ELQDGD�NXOODQÕODQ�G|úHPH�NDOÕQOÕ÷Õ�DUWDFDN��,VÕQÕQ�GD÷ÕWÕPÕQGD�
NXOODQÕODQ� ERUX� WHVLVDWÕ� LoLQ� G|úHPH� GHOPHN� NDoÕQÕOPD]� RODFDNWÕU�� (QHUML� LKWL\DFÕ� ROPD\DQ�
PHNDQODUD�LVWHQLOGL÷LQGH�VLVWHP�NDSDWÕODELOLU�� 
6LVWHP���� LOH� ��� DUDVÕ� ELU� YHULP� LOH� oDOÕúDUDN� LVWHQLOHQ� PHNDQÕQ� \ÕOOÕN� LKWL\DFÕ� RODQ� W�P�
HQHUML\L� VD÷OD\DFDN� úHNLOGH� WDVDUODQPDNWDGÕU�� øVWHQLOGL÷L� WDNGLUGH� NXOODQÕODQ� \DSD\� VLVWHPH�
\DUGÕPFÕ�RODUDN�GD�WHUFLK�HGLOHELOLUOHU� 
Genel olDUDN� VLVWHPLQ� |Q� KD]ÕUOÕN� YH� DUDúWÕUPD�PDOL\HWLQLQ� \�NVHN� ROGX÷XQX� J|UPHNWH\L]��
gUQH÷LQ����Pð� LoLQ�\DNODúÕN������|Q�\DWÕUÕP�PDOL\HWL�NDEXO�HGLOLUVH��ÕOÕPDQ�LNOLP�NXúD÷ÕQGD�
\HU�DODQ�����Pð¶OLN�YH�J�QO�N�HQHUML�LKWL\DFÕ�\DNODúÕN���NZK�RODQ�ELU�NRQXW�LoLQ��������¶OÕN�
ELU�\DWÕUÕP�PDOL\HWL�RUWD\D�oÕNPDNWDGÕU��.XOODQÕP�PDOL\HWL�ROGXNoD�G�ú�N�RODQ�VLVWHPLQ�|PU��
�� VHQHQLQ� �VW�QGHGLU�� 6LVWHP� LON� \DWÕUÕP� PDOL\HWLQL� GR÷DOJD]� ROPD\DQ� \HUOHUGH� �-10 sene 

içinde geri kazanabilmektedir.  

$PHULND¶GD� � RNXOODUGD� ÕVÕWPD� YH� VR÷XWPD� VLVWHPL� RODUDN� X\JXQ� \HUOHUGH� MHRWHUPDO� ÕVÕ�
SRPSDODUÕQÕQ� NXOODQÕOPDVÕQD� EDúODQPÕúWÕU�� (QHUML� WDVDUUXIX� YH� G�ú�N� IDWXUDODUÕQ� \DQÕVÕUD�
VÕQÕIODUGDNL�\DúDPVDO�NRQIRUXQ�GD�DUWPDVÕ�QHGHQL\OH�MHRWHUPDO�ÕVÕ�SRPSDODUÕ�|]HOOLNOH�RNXOODU�
LoLQ�HQ�X\JXQ�ÕVÕWPD�YH�VR÷XWPD�VLVWHPOHUL�RODUDN�J|U�OPHNWHGLU��.HQWXFN\¶GHNL�Paint Lick 

øON|÷UHWLP�2NXOX da bunlardan biridir. Sistemlerin okullarda tercih edilmesinin en önemli 

VHEHSOHULQGHQ� ELUL� VLVWHPLQ� HVWHWLN� DoÕGDQ� oHúLWOL� DYDQWDMODU� VD÷ODPDVÕGÕU�� 'L÷HU� ELOLQHQ�
sistemlere� RUDQOD� oRN� GDKD� N�o�N� ELU� DODQ� NDSODGÕ÷Õ� LoLQ� PHNDQ� WDVDUÕPODUÕQÕ� |]J�U�
EÕUDNPDNWDGÕU��$\UÕFD�VLVWHP��EDKoHGH�oRFXNODUÕQ�R\QD\DELOHFH÷L�YH�KHUKDQJL�ELU�YDQGDOL]P�
ROD\ÕQD�NDUúÕ�GD�ROGXNoD�J�YHQOLGLU��>��@ 
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ùHNLO������3DLQW�/LFN�øON|÷UHWLP�2NXOX¶QGD�X\JXODQDQ�MHRWHUPDO�ÕVÕ�SRPSDODUÕ�>��@ 
 

6LVWHPGH� PHNDQVDO� ]RQODPD� |]HOOL÷L� LOH� HQHUML� WDVDUUXIXQD� E�\�N� NDWNÕODU� VD÷ODQPDNWDGÕU��
3DLQW�/LFN��.HQWXFN\¶GH� VLVWHPLQ� NXUXOGX÷X� LON� RNXOGXU�� 6LVWHPGH�ELUELULQGHQ� D\UÕ� ���DGHW�
MHRWHUPDO�ÕVÕ�SRPSDVÕ�N�W�SKDQH\H��MLPQDVWLN�VDORQXQD��RILVOHUH��NDIHWHU\D\D�YH�KHU�ELU�VÕQÕID�
NHQGL�WHUPRVWDW�YH�]RQODPD�NRQWUROOHUL�LOH�KL]PHW�HWPHNWHGLU��ùHNLO��������6LVWHPLQ�NXUXOXP�
PDVUDIODUÕ�ELU�Pð�LoLQ�������¶GÕU��$\UÕFD�VLVWHPLQ�EDNÕP�PDVUDIODUÕ�GD�ROGXNoD�G�ú�NW�U ve 2 

\ÕO�NXUXFX� ILUPD� WDUDIÕQGDQ�JDUDQWLOLGLU��%XUDGD� ILUPDQÕQ�GD�DVÕO� DPDFÕ� VLVWHPLQ�KHP�HQHUML�
KHP�GH�PDOL\HW� EDNÕPÕQGDQ�\DUDUODUÕQÕ�NDQÕWOD\DELOPHN�ROPXúWXU��%X�DPDoODUÕQGD� ILUPDQÕQ�
EDúDUÕOÕ�ROGX÷X�J|U�OPHNWHGLU�]LUD�E|OJHGH����DGHW�RNXOGD�GD�D\QÕ�VLVWHP�ÕVÕWPD�YH�VR÷XWPD�
DPDoOÕ�NXOODQÕOPDNWDGÕU��>��@ 

3.2.4 Hidrojen Enerjisi 

+LGURMHQ�HQHUMLVL�oHYUH�YH�LQVDQ�VD÷OÕ÷ÕQD�]DUDU�YHUPH\HQ��W�NHQPH]�ELU�HQHUML�ND\QD÷Õ�ROXS��
HYUHQGH�HQ�oRN�EXOXQDQ�HOHPHQWWLU��*�QHú�YH�GL÷HU�\ÕOGÕ]ODUÕQ�WHUPRQ�NOHHU�WHSNLPH�VÕUDVÕQGD�
NXOODQGÕNODUÕ� \DNÕW� YH� HYUHQLQ� WHPHO� HQHUML� ND\QD÷Õ� RODQ� KLGURMHQ� ]HKLUVL]� YH� NRNXVX]� ELU�
JD]GÕU�YH�KDYDGDQ������NDW�GDKD�KDILIWLU���������&�¶WD�VÕYÕ�KDOH�JHWLULOHELOHQ�KLGURMHQLQ�VÕYÕ�
KDOL�JD]�KDOLQLQ�VDGHFH������¶��NDGDUGÕU��>��@ 
+LGURMHQ�GR÷DGD�WHN�EDúÕQD�EXOXQPD]��(Q�|QHPOL�ELOHúLNOHULQGHQ�ELUL�VXGXU��+LGURMHQ��GL÷HU�
HQHUML�ND\QDNODUÕ�DUDVÕQGD�ELULP�N�WOH�EDúÕQD�HQ�oRN�HQHUML�GH÷HULQH�VDKLS�RODQ�HOHPHQWWLU� 
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dL]HOJH�����+LGURMHQLQ�GL÷HU�HQHUML�ND\QDNODUÕ�LOH�NDUúÕODúWÕUÕOPDVÕ��7�UH������� 
 

Özellik Benzin Metan Hidrojen 
<R÷XQOXN 4.40 0.65 0.084 
Hava içindeki difüzyonu 0.05 0.16 0.61 
6DELW�EDVÕQoWD�|]J�O�ÕVÕVÕ���-�J�.� 1.20 2.22 14.89 
+DYDGD�DWHúOHPH�VÕQÕUÕ����KDFLP� 1.0-7.6 5.3-15.0 4.0-75.0 
+DYDGD�DWHúOHPH�HQHUMLVL��P-� 0.24 0.29 0.02 
$WHúOHPH�VÕFDNOÕ÷Õ���&�� 228-471 540 585 
+DYDGD�DOHY�VÕFDNOÕ÷Õ���&�� 2197 1875 2045 
Patlama enerjisi (g.TNT.k/J) 0.25 0.19 0.17 
$OHY�\D\ÕOPDVÕ��HPLVLYLWHVL����� 34-42 25-33 17-25 

 

+LGURMHQLQ� LON� EXOXQPDVÕ� ����¶OHUH� GD\DQPDNWDGÕU�� $QFDN� KDYD� LOH� NDUÕúWÕ÷ÕQGD� \Dnma 

|]HOOL÷LQH� VDKLS� ROPDVÕ� ����¶OHUGH� /HPRU\� WDUDIÕQGDQ� NHúIHGLOPLúWLU�� ����� \ÕOÕQGD� LVH�
KDYDGDNL�RNVLMHQL�NXOODQDUDN�\DQPDVÕ�VRQXFX�DoÕ÷D�VX�YH�VX�EXKDUÕQÕQ�oÕNWÕ÷Õ�NHúIHGLOPLúWLU��
O zamanlarda metal asit tepkimeleri sonucu hidrojen üretilirken, endüstri devrimi ile birlikte 

kömür-su-JD]�NXOODQÕODUDN�KLGURMHQ�HOGH�HGLOPHVL�EDúOÕFD��UHWLP�ELoLPL�ROPXúWXU������\�]\ÕO�
EDúODUÕQGD�LVH�HOHNWUROL]�\|QWHPL�KLGURMHQ��UHWLPLQGH�HQ�VÕN�NXOODQÕODQ�\|QWHPGL��'DKD�VRQUD�
GR÷DOJD]ÕQ�EXOXQPDVÕ�LOH�KLGURMHQ�J�Q�P�]GH�HQ�oRN�GR÷DOJD]GDQ��UHWLOPH\H�EDúODQGÕ� 
+LGURMHQ�HQHUMLVL�NXOODQÕPÕ�|]HOOLNOH� -DSRQ\D��$PHULND��$OPDQ\D¶GD�\R÷XQ�ELU�ELoLPGH�HOH�
DOÕQPDNWDGÕU�� +LGURMHQGHQ�� \DNÕW� SLOL� WHNQRORMLVL� LOH� HOHNWULN� HOGH� HWPH� oDOÕúPDODUÕ� 1$6$�
WDUDIÕQGDQ�\�U�W�OP�ú�YH�\DNÕW�SLOL�WHNQROojisi uzay roketlerinde enerji üretim sistemi olarak 

NXOODQÕOPD\D�EDúODQPÕúWÕU��<DSÕODQ�EX�oDOÕúPDODU�VRQXFX�����¶OÕ�\ÕOODUGD�KLGURMHQ�HQHUMLVLQLQ�
JHOHFH÷LQ� HQHUML� ND\QD÷Õ� RODFD÷Õ� WDKPLQ� HGLOPLú� YH� ����¶OHUGH� oDOÕúPDODUD� EDúODQPÕúWÕU��
Günümüzde hidrojen enHUMLVL��ONH�HQHUML�SROLWLNDODUÕQGD�|QHPOL�ELU�\HUH�VDKLSWLU�� 
<DNÕW�+�FUHVL�VLVWHPOHUL��DVNHUL�X\JXODPDODU�YH�RWRPRWLY�VHNW|U�QGH�E�\�N�UD÷EHW�J|UHQ�ELU�
DUDúWÕUPD�NRQXVX�ROPXúWXU��=ÕUKOÕ�DUDoODU��RWRE�VOHU��JHPLOHU��GHQL]DOWÕ�YH�X]D\�oDOÕúPDODUÕQGD��
cep teOHIRQX�YH�ELOJLVD\DU�WHNQRORMLVLQGH�NXOODQÕOPDVÕ�G�ú�Q�OHQ�\DNÕW�K�FUHVL�VLVWHPOHULQH�HQ�
E�\�N� DUDúWÕUPD� IRQXQX� D\ÕUDQ� NXUXOXúODU� GDKD� oRN� VDYXQPD� DPDoOÕ� � GHYOHW� NXUXPODUÕ�
ROPDNWDGÕU��g]HOOLNOH�RWRPRWLY�VDQD\L�KLGURMHQ� LOH�oDOÕúDQ�DUDo�SURWRWLSOHUL�GHQHPHNtedirler. 

6KHOO�ILUPDVÕ��/RQGUD¶GD�DoPÕú�ROGX÷X�+LGURMHQ�6KHOO�úXEHVLQH�����PLO\RQ���\DWÕUPÕúWÕU�� 
7�UNL\H¶GH� LVH� �QLYHUVLWHOHU� YH� 7�ELWDN� NRQX� LOH� LOJLOL� oHúLWOL� DUDúWÕUPDODU� YH� ED]Õ� GHQHPH�
SURMHOHUL�JHUoHNOHúWLUPHNWHGLUOHU��7�ELWDN-0DP��7RIDú��$UoHOLN��)RUG�YH�WWJY�RUWDNOÕ÷ÕQGD���\ÕO�
V�UHFHN�\HQL�ELU�oDOÕúPD�EDúODWÕOPÕúWÕU��>��@ 
6RQ�]DPDQODUGD�NRQX�|]HO�VHNW|U�Q�GH�LOJLVLQL�oHNPLúWLU��($(���(OHNWULN-$\GÕQODWPD-Enerji ) 

DGOÕ� |]HO� ELU� NXUXOXú� WDUDIÕQGDQ� ����� \ÕOÕQGDQ� EX� \DQD� oDOÕúPDODU� V�UG�U�OPHNWHGLU�� 3URton 
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GH÷LúLP� ]DUOÕ� \DNÕW� K�FUHVL� �]HULQGH� oDOÕúDQ� NXUXOXú�� �� .:¶OÕN� ELU� \DNÕW� K�FUHVL� SURWRWLSL�
ROXúWXUPXúWXU�� � 6LVWHPGH� KLGURMHQ� GR÷UXGDQ� NXOODQÕOPDNWDGÕU�� $QFDN� \DNÕQ� ELU� JHOHFHNWH�
GR÷DOJD]�YH�/3*¶GHQ�G|Q�úW�U�OHQ�ELU�SURWRWLS�GDKD�ROXúWXUXODFDNWÕU� 
Türki\H� LOH� %LUOHúPLú�0LOOHWOHU� 6ÕQDL� YH� .DONÕQPD� gUJ�W�� DUDVÕQGD� ��� (NLP� ����� \ÕOÕQGD�
8OXVODU� DUDVÕ� +LGURMHQ� (QHUMLVL� 7HNQRORMLOHUL� 0HUNH]L¶QLQ� NXUXOPDVÕQD� \|QHOLN� DQODúPD�
LP]DODQPÕúWÕU��%X�PHUNH]LQ� IDDOL\HWH� JHoPHVL� LOH�ELUOLNWH�7�ELWDN� YH� GL÷HU� DUDúWÕUPD�\DSan 

NXUXOXúODUÕQ� HOGH� HWWL÷L� VRQXoODU� YH� oDOÕúPDODU� ELU� DUD\D� WRSODQDFDN�YH� EHUDEHU� DUDúWÕUPDODU�
devam ettirilecektir. 

(QHUML� ND\QDNODUÕQÕQ� QHUHGH\VH� �� ��¶LQL� GÕúDUGDQ� VDWÕQ� DODQ� 7�UNL\H�� VDKLS� ROGX÷X� J�QHú�
HQHUMLVL�SRWDQVL\HOL�VHEHEL�LOH�J�QHú�– hidrojen sLVWHPL�LoLQ�oRN�HOYHULúOL�ELU��ONHGLU� 

3.2.3.1 Hidrojen Enerjisinden Faydalanarak Enerji Elde Edilmesi 

+LGURMHQ�HQHUMLVL�GL÷HU�WHPL]�HQHUML�ND\QDNODUÕQD�RUDQOD�oRN�GDKD�D]�ELOLQHQ�ELU�HQHUML��UHWLP�
WHNQRORMLVLQH� VDKLSWLU�� 6RQ� \ÕOODUGD� JHOLúWLULOHQ� oDOÕúPDOar sayesinde hidrojenden enerji elde 

etme sistemleri  son teknoloji ürünleri olarak gündeme gelmektedir.  Hidrojenden enerji elde 

etme sistemi “\DNÕW�K�FUHVL´�DGÕ�DOWÕQGD�JHOLúWLULOHQ�ELU�WHNQRORMLGLU� 

<DNÕW�+�FUHVL 
Hidrojen enerjisinden ilk olarak enerji HOGH�HWPH�oDOÕúPDODUÕ�oRN�HVNLOHUH�GD\DQVD�GD�LON�\DNÕW�
K�FUHVL�WHNQRORMLVL�øQJLOL]�DYXNDW�:LOOLDP�5REHUW�*URYH�WDUDIÕQGDQ�NHúIHGLOPLúWLU��øON�WHNQLN�
X\JXODPD������\ÕOÕQGD�JHUoHNOHúWLULOHELOPLúWLU������¶OÕ�\ÕOODUGDQ�VRQUD�LON�X]D\�oDOÕúPDODUÕQGD�
enerji eldH�HWPH�DPDoOÕ�NXOODQÕODQ�\DNÕW�K�FUHOHUL�$SROOR��*HPLQL�JLEL�X]D\�SURJUDPODUÕQGD�
GHQHQPLúWLU�� *�Q�P�]H� NDGDU� \DSÕODQ� SURWRWLS� oDOÕúPDODUÕ� LOH� GH÷LúLN� WLSWH� \DNÕW� K�FUHOHUL�
JHOLúWLULOVH�GH�KDOHQ�\DSÕODQ�X\JXODPDODU�GHQH\�DúDPDVÕQGDGÕU�����6R\GDQ�������� 
.ÕVDFD� \DNÕW� K�FUHOHUL�� NLP\DVDO� UHDNVL\RQ� VRQXFX� DoÕ÷D� oÕNPÕú� HQHUML\L� HOHNWULN� HQHUMLVLQH�
oHYLUHQ�HOHNWURNLP\DVDO�G|Q�úW�U�F�OHUGLU��<DNÕW�K�FUHOHUL�ELOHúHQOHUL�� 
• \DNÕW�G|Q�úW�U�F��� 
• \DNÕW�K�FUHVL�PRG�O��� 
• J�o�G|Q�úW�U�F�� 
• kontrol sisteminden�ROXúXU�����$QRn, 2003 ) 

6DI� KLGURMHQ�NXOODQÕOGÕ÷Õ� WDNGLUGH�SURVHV� VRQXFX�\DOQÕ]FD� VX�� ÕVÕ� YH�HOHNWULN� oÕNÕúÕ�PH\GDQD�
JHOPHNWHGLU��$oÕ÷D� oÕNDQ� HOHNWUL÷L� WLFDUL� DPDoOD� NXOODQDELOPHN� DPDFÕ� LOH� ELUGHQ� ID]OD� \DNÕW�
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K�FUHVL�PRG�OOHULQL� VHUL� YH� SDUDOHO� ED÷ODPDN� JHUHNOLGLU�� 6LVWHP� KHUKDQJL� ELU� \DQPD� LúOHPL�
LoHUPHGL÷L�JLEL�\DQPD�VRQXFX�DoÕ÷D�oÕNDQ�HQHUMLGHQ�GDKD�oRN�HQHUML��UHWPHNWHGLU���<ÕOGÕUÕP��
2004 )  

6LVWHPLQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
• <DNÕW� K�FUHVL� VLVWHPOHUL� N�o�N� VLVWHPOHUGLU� �� NROD\FD� LVWHQLOHQ� \HUH�

kurulabilmektedirler. 

• 6LVWHPOHU�GHPRQWDEOH�SDUoDODUGDQ�PH\GDQD�JHOPHNWHGLU��5DKDWoD�WDúÕQDELOPHNWHGLUOHU��
$\UÕFD�\HGHN�SDUoDODUÕ�SL\DVDGD�NROD\OÕNOD�EXOXQDELOPHNWHGLU� 

• 6LVWHPOHU�NXOODQÕFÕ\D�\DNÕQ�LQúD�HGLOPHNWHGLUOHU��+HUKDQJL�ELU�DUÕ]D�HVQDVÕQGD�UDKDWoD�
müdahale edilebilmektedir.  

• dDOÕúÕUNHQ�KHUKDQJL�ELU�J�U�OW��PH\GDQD�JHOPHPHNWHGLU�� 
• ùHEHNHGHQ�ED÷ÕPVÕ]�oDOÕúPDNWDGÕUODU��%|\OHOLNOH�NÕUVDO�NHVLPOHUGH�úHEHNH\H�X]DN�RODQ�

NRQXW� ELULPOHULQGH� |UQH÷LQ�� PH]UDODUGD�� UDGDU� LVWDV\RQODUÕQGD�� PHWHRURORML�
LVWDV\RQODUÕQGD�YH\D�UDVDWKDQHOHUGH�NXOODQÕPÕQÕQ�\�NVHN�ROPDVÕ�EHNOHQPHNWHGLU� 

• 6LVWHPOHULQ� NDWÕ� DWÕN� SUREOHPL� \RNWXU��<DOQÕ]FD� KLGURMHQ� HOGH� HWPHN� LoLQ� NXOODQÕODQ�
\DNÕWÕQ� |]HOOL÷LQH� J|UH� oRN� D]� PLNWDUGD� N�N�UW� RNVLW� YH� D]RW� RNVLW� oÕNÕúÕ� PH\GDQD�
gelmektedir. 

• Hidrojenin do÷DGD�EX�NDGDU�oHúLWOL�úHNLOOHUGH�EXOXQPDVÕ�VRQXFX��UHWLP�VLVWHPOHUL�GH�
ERO�YH�oHúLWOL�RODQ�KLGURMHQLQ��\HQLOHQHELOLU�HQHUML�ND\QDNODUÕQGDQ�J�QHú��U�]JDU�YH�VX�
NXOODQÕODUDN� VX\XQ�ELOHúHQOHULQH� D\ÕUPD�\|QWHPL� LOH� �UHWLOGL÷L�JLEL�\LQH�\HQLOHQHELOLU�
enerji kayQDNODUÕQGDQ� RODQ� EL\RN�WOHGHQ� � GH� �UHWLPL� EXOXQPDNWDGÕU�� +LGURMHQ� D\QÕ�
]DPDQGD� \HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQGDQ� IRVLO� \DNÕWODU� YH� GR÷DOJD]GDQ� GD�
�UHWLOHELOPHNWHGLU��*�Q�P�]GH�GDKD�oRN�KLGURMHQ��UHWLPL�GR÷DOJD]�\ROX\OD�\DSÕOVD�GD�
J�QHúWHQ�EL\RWHNQRORMLN�\|QWHPOHUOH��UHWLP��]HULQH�GH�oDOÕúÕOPDNWDGÕU��$\QÕ�]DPDQGD�
DUDúWÕUPDODU�KLGURMHQLQ�VXGDQ�HOHNWUROL]�\|QWHPL�LOH��UHWLOPHVLQL�GDKD�HNRQRPLN�KDOH�
getirmek için sürmektedir. 

• +LGURMHQLQ� HQ� E�\�N� NXOODQÕP� DODQÕ� J�Q�P�]GH� VDQD\LGLU�� g]HOOLNOH� NLP\D� VDQD\L�
EDúWD� ROPDN� �]HUH� \DNÕW� RODUDN� YH� PHWDOXUMLGH� NXOODQÕOPDNWDGÕU�� <DNÕW� RODUDN�
NXOODQÕOGÕ÷Õ� LúOHPOHU� VRQXFX� oHYUH\H� ]DUDU� YHULFL� KLoELU� NLP\DVDO� PDGGH� DWÕPÕ�
EXOXQPDPDNWDGÕU��.LP\DVDO�WHSNLPHOHU�VRQXFX�DoÕ÷D�oÕNDQ�VDGHFH�VX�YH\D�VX�EXKDUÕ�
YH�ÕVÕGÕU�� 
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• Hidrojenin biU�GL÷HU�ROXPOX�|]HOOL÷L� LVH�GHSRODQDELOLU�ROPDVÕGÕU��%XJ�Q�KDOD�HOHNWULN�
HQHUMLVLQL� GHSROD\DELOPHN� WDP� DQODPÕ� LOH� P�PN�Q� GH÷LOGLU�� (Q� XFX]� GHSRODPD�
\|QWHPL� KLGURMHQL�� W�NHQPLú� GR÷DOJD]� \DGD� SHWURO� UH]HUYXDUODUÕQGD� E�\�N�PLNWDUODU�
KDOLQGH�VDNODPDNWÕU��%LUD]�GDKD�SDKDOÕ�ELU� VLVWHP�RODUDN�GD�KLGURMHQ�PDGHQ�RFDNODUÕ�
PD÷DUDODUÕQGD�VDNODQÕU��'DKD�N�o�N�PLNWDUODU�LoLQ�KLGURMHQ�VÕYÕ�KDOH�JHWLULOHUHN�\�NVHN�
EDVÕQo� DOWÕQGD� oHOLN� W�SOHUGH� VDNODQÕU�� $QFDN� EX� \|QWHP� E�\�N� PLNWDUODU� LoLQ�
HNRQRPLN� GH÷LOGLU�� %LU� GL÷HU� o|]�P� LVH� KLGURMHQL� VÕYÕ� KDOGH� G�ú�N� VÕFDNOÕNWDNL�
WDQNODUGD� VDNODPDNWÕU�� %X� VLVWHP� X]D\� SURJUDPODUÕQGD� \DNÕW� RODUDN� NXOODQÕODQ�
KLGURMHQLQ� GHSRODQPDVÕ� LoLQ� NXOODQÕOÕU�� 7�P� EX� GHSRODPD� VLVWHPOHULQLQ� GÕúÕQGD�
KLGURMHQ�� ED]Õ�PHWDOOHU� YH\D�PHWDO� DODúÕPODU� LOH�ELUOHútirilerek metal hidrit olarak da 

GHSRODQDELOLU��$QFDN�EX�VLVWHPGH�VHoLOHQ�PHWDOOHU�XFX]�ROPDOÕ��ELULP�KDFLP�EDúÕQD�HQ�
ID]OD�KLGURMHQL�WDúÕPDOÕ��KLGURMHQOH�NROD\FD�WHSNLPH\H�JLUPHOL�YH�\�NVHN�ELU�VÕFDNOÕNWD�
NROD\FD�KLGURMHQ�PHWDOGHQ�D\UÕOPDOÕGÕU�� 

• Hidrojen JD]Õ��NROD\FD�GHSRODQDELOLU�ROPDVÕQÕQ�\DQÕQGD�NROD\FD� WDúÕQDELOLU�ELU�HQHUML�
ND\QD÷ÕGÕU�� +LGURMHQ� GR÷DOJD]� YH\D� KDYDJD]ÕQÕQ� WDúÕQGÕ÷Õ� ERUXODUD� EHQ]HU� ERUXODU�
\DUGÕPÕ� LOH� NROD\FD� YH� J�YHQLOLU� ELoLPGH� LVWHQLOHQ� KHU� \HUH� WDúÕQDELOLU�� 'R÷DOJD]�
ERUXODUÕ�N�o�N�ELU�PLNWDU�GH÷LúLNOL÷H�X÷UDWÕODUDN�KLGURMHQ�WDúÕPDVÕQGD�NXOODQÕODELOLU�� 

• 7�P� EX� |]HOOLNOHULQGHQ� GROD\Õ� KLGURMHQ�� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� LoLQGH�
JHOHFH÷LQ�HQHUML�WHNQRORMLVL�RODUDN�NDEXO�HGLOPLúWLU����7�UH������� 

<DNÕW�+�FUHOHULQLQ�%LQD�7DVDUÕP�%D÷ODPÕQGD�øQFHOHQPHVL 
.RQXW� NXOODQÕPÕQD� HQ� X\JXQ� \DNÕW� K�FUHVL� PRGHOL� 3URWRQ� GH÷LúLP� ]DUOÕ� \DNÕW� K�FUHVL�
VLVWHPOHULGLU�� *HQHO� RODUDN� NRQXW� WLSL� X\JXODPDODUGD� VLVWHPL� YD]L\HW� SODQÕ� ED]ÕQGD�
LQFHOHGL÷LPL]GH�� VLVWHPLQ�X\JXODQDELOPHVL� LoLQ�DUD]LQLQ�KHUKDQJL�ELU� WRSR÷UDILN�YH�FR÷UDILN�
|]HOOL÷H� VDKLS� ROPDVÕ� JHUHNPHPHNWHGLU�� 6LVWHP� DUD]L\H� NRQXPODQGÕUÕODELOHFH÷L� JLEL� ELQD�
LoLQGH� VLVWHP� LoLQ� D\UÕOPÕú� ELU� ERGUXP� NDWD� GD� \HUOHúWLULOHELOLU�� 6LVWHP� WRSUDN� DOWÕQGD�
NXOODQÕODPD\DFD÷Õ�JLEL�VLVWHP�YH�JHUHNOL�HNLSPDQODUÕQ�HEDWODUÕ�ROGXNoD�N�o�N�VD\ÕODELOLU��%X�
QHGHQOH�VLVWHP�E�\�NO�÷��KHPHQ�KHPHQ�PXWIDNODUÕPÕ]GD�NXOODQGÕ÷ÕPÕ]�ELU�EX]GRODEÕ�NDGDU�
ROGX÷XQGDQ� NDW� \�NVHNOL÷L� LoLQ� ELU� VÕQÕUODPDGDQ� EDKVHGLOHPH]�� 6LVWHP� YD]L\HW� SODQÕQGD�
\HUOHúWLULOPLú�LVH�ELQD\D�WRSUDN�\�]H\LQGHQ�]HPLQ�NDW�\D�GD�HNLSPDQ�LoLQ�WDVDUODQPÕú�ERGUXP�
NDWWDQ� JLULú� \DSDFDNWÕU� �ùHNLO� ������� (÷HU� VLVWHP� ELQD� LoLQGH� LVH� HNLSPDQODUÕQ� ERGUXP�NDWD�
\HUOHúWLULOPHVL� X\JXQ� RODFDNWÕU� YH� HOHNWULN� GD÷ÕWÕPÕ� EXUDGDQ� \DSÕODFDNWÕU�� 6LVWHP� YH� JHUHNOL�
FLKD]ODU� \DNÕW� K�FUHVLQH� \DNÕQ� RODFDN� úHNLOGH� NRQXPODQGÕUÕOPDOÕGÕU�� *HQHOOLNOH� ERGUXP� NDW�
HNLSPDQODU�LoLQ�X\JXQ�ROPDNWDGÕU��'D÷ÕWÕP�SDQRVX�YH�VD\DFD�ED÷ODQWÕ�YH�PHNDQODUD�HOHNWULN�
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GD÷ÕWÕPÕ� LoLQ�NDEORODPD�VLVWHPL�ROXúWXUXOPDN��]HUH�G|úHPH�YH�GXYDU�GHOPHN�NDoÕQÕOPD]GÕU���
Sistem, arazide kRQXPODQGÕUÕOPÕú� LVH� \DSÕ\D� ELWLúLN� \HUOHúWLULOPLú� J�o� GH÷LúWLULFL� YH� \DNÕW�
K�FUHVLQL�ELQD�oHYUHVLQGH�J|UPHN�P�PN�QG�U�DPD�WHUFLK�HGLOHQ�ELU�X\JXODPD�GH÷LOGLU� 
<DNÕW� K�FUHOHUL� GL÷HU� VHNW|UOHUGH� ROGX÷X� JLEL� PLPDUOÕNWD� GD� WLFDUL� DPDoOD�
NXOODQÕODPDPDNWDGÕU��%XQXQ�HQ�|QHPOL�QHGHQL� VLVWHPLQ�PDOL\HWLQLQ�\�NVHN�ROPDVÕGÕU�������
\ÕOÕ�LWLEDUL�LOH�DQDKWDU�WHVOLP�\DNÕW�K�FUHOHUL�J�o��UHWLP�VLVWHPL�PDOL\HWL������Pð¶OLN�úHEHNHGHQ�
ED÷ÕPVÕ]� ELU� NRQXW� LoLQ� �-�� NZ¶OÕN� 3(0� \DNÕW� K�FUHVL� NXOODQÕOGÕ÷Õ� YDUVD\ÕOÕUVD�� ������NZ-

1200��NZ� RODUDN� EHOLUOHQPHNWHGLU�� 6HUL� �UHWLP� YH� \HQL� WHNQRORMLOHU� LOH� EX� LNWDUÕQ� \DNÕQ�
]DPDQGD������NZ�ROPDVÕ�EHNOHQPHNWHGLU��6LVWHP�LON�\DWÕUÕP�PDOL\HWLQL��-3 sene içinde geri 

ND]DQDELOPHNWHGLU��.XOODQÕP�PDOL\HWL�GL÷HU�DNWLI�VLVWHPOHUH�J|UH�ROGXNoD�ID]ODGÕU�ve sistem 

ömrü tahmini 5 senedir.                  

 
 

ùHNLO������.RQXWODUGD�KLGURMHQ�HQHUMLVL�NXOODQÕPÕ�>��@ 
 

$\UÕFD�\DNÕW�G|Q�úW�U�F��LOH�LOJLOL�oHúLWOL�VRUXQODU�EXOXQPDNWDGÕU��6LVWHPLQ�GDKD�EDVLW�ELU�KDOH�
JHWLULOPHVLQH� oDOÕúÕOPDNWDGÕU�� $QFDN� VLVWHPLQ� \D\JÕQ� RODUDN� NXOODQÕOPDVÕQÕ� HQJHOOH\HQ� HQ�
|QHPOL� VRUXQ�KLGURMHQLQ�UDKDWOÕNOD� WDúÕQDELOLU��GHSRODQDELOLU�YH� W�NHWLFL\H�UDKDW�XODúWÕUÕODELOLU�
RODPDPDVÕGÕU��7�P�EX�VRUXQODU��]HULQGH�G�Q\DGD�oDOÕúPDODU�GHYDP�HWPHNWHGLU� 
Genellikle sistemde� DoÕ÷D� oÕNDQ� ÕVÕ� HQHUMLVL� NRQXW� ÕVÕQPDVÕQGD� GD� NXOODQÕODELOPHNWHGLU��
%|\OHOLNOH�VLVWHP�YHULPL�DUWWÕUÕOÕU�����-��NZ¶OÕN�3(0�\DNÕW�K�FUHVL�LoLQ��HOHNWULN�YHULPL�����-% 

����ÕVÕ�YHULPL�������WRSODP�YHULP�LVH�����-�����FLYDUÕQGDGÕU��6LVWHP��NRQXWXQ�–�úHKLU�LoL�ya 

GD�NÕUVDO�E|OJHOHUGH�–�DQD�J�o�ND\QD÷Õ�RODUDN�HQHUML�LKWL\DFÕQÕ�NDUúÕOD\DELOHFH÷L�EHNOHQVH�GH�
\HGHN�J�o�ND\QD÷Õ�RODUDN�NXOODQÕODELOHFHNWLU�� 
hQLYHUVLWHOHU� YH� 7�ELWDN� NRQX� LOH� LOJLOL� oHúLWOL� DUDúWÕUPDODU� YH� ED]Õ� GQHPH� SURMHOHUL�
JHUoHNOHúWLUPHNWHGLUOHU�� g]HO� VHNW|UGH� LVH� (�$�(�� $�ù�� YH� +LGUHUHU� $�ù�� úLUNHWOHULQLQ�
oDOÕúPDODUÕ�PHYFXWWXU��øON�NRQXW�NXOODQÕPÕ�LoLQ�SURWRWLS�(�$�(��$�ù��WDUDIÕQGDQ��UHWLOPLúWLU��� 
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ùHNLO������(�$�(��$�ù��WDUDIÕQGDQ��UHWLOHQ�NRQXW�WLSL�\DNÕW�K�FUHVL�SURWRWLSL��$QRQ������� 

3.2.5 Su enerjisi 

<HQLOHQHELOLU�HQHUML�ND\QDNODUÕ�DUDVÕQGD�VX��\HU\�]�QGH�NDUDODUD�RUDQOD�GDKD�ID]OD�EXOXQPDVÕ�
YH� HQHUML� SRWDQVL\HOL� EDNÕPÕQGDQ� D\UÕ� ELU� |QHP� WDúÕPDNWDGÕU�� 6X� HQHUMLVL�� \HQLOHQHELOLU� YH�
WHPL]� ELU� HQHUML� ND\QD÷Õ� ROPDNOD� EHUDEHU� PDOL\HW� NRQXVXQGD� oRN� HNRQRPLN� ROGX÷X�
söylenemez. Bu bölümde su enerjisi, hidroelektrik ve dalga enerjisi olarak iki grupta 

incelenecektir. 

3.2.5.1 Hidroelektrik enerjisi 

6XGDQ� HQHUML� �UHWLP� \|QWHPOHULQGHQ� ELUL� GH�� GHQL]�� J|O� YH� DNDUVXODUD� NXUXODQ� EDUDMODUGÕU��
Barajlar aracÕOÕ÷Õ�LOH�KLGURHOHNWULN��UHWLPL�\DSÕOPDNWDGÕU��%DUDMODUÕQ�JHQHO�oDOÕúPD�SUHQVLEL�oRN�
EDVLW�ROPDVÕQD�UD÷PHQ�\DSÕPODUÕ�VÕUDVÕQGD�\�NVHN�WHNQRORML\H�JHUHNVLQLP�YDUGÕU��+DY]DODUGD�
toplanan su enerjisi, elektrik enerjisine çevrilmektedir. 

Hidrolelektrik üretimi� 7�UNL\H¶GH� LON� GHID� ���� \�]\ÕOÕQ� EDúODUÕQGD� J|U�OP�úW�U�� $QDGROX�
WRSUDNODUÕQÕQ� VX� ND\QDNODUÕ� EDNÕPÕQGDQ� ]HQJLQ� ROPDVÕ� QHGHQL� LOH� ���� \�]\ÕOÕQ� EDúODUÕQGDQ�
LWLEDUHQ�KLGURHOHNWULN� VDQWUDOOHUGH�HQHUML��UHWLPL�ROGXNoD�\D\JÕQ�ELU� VLVWHP�RODUDN�NDUúÕPÕ]D�
oÕNDU��øON�KLGURHOHNWULN�VDQWUDO������\ÕOÕQGD�7DUVXV¶WD�\DSÕOPÕú�ROPDVÕQD�UD÷PHQ�NRQX�LOH�LOJLOL�
NDQXQ� LON� RODUDN� ����� \ÕOÕQGD� oÕNDUÕOPÕú� YH� ����� \ÕOÕQD� NDGDU� EDúND� KLoELU� VDQWUDO�
\DSÕOPDPÕúWÕU��%X�\ÕOODUGDNL�HQHUML�NUL]L�LOH�HOHNWULN�LKWL\DFÕQÕ�JLGHUPHN�DPDFÕ�LOH�oHúLWOL�\DVDO�
G�]HQOHPHOHUH�JLGLOPLúWLU�������–����\ÕOODUÕ�DUDVÕQGD�HQHUML�LKWL\DFÕQD�FHYDS�YHUHELOPHN�LoLQ�
oRN� VD\ÕGD� Küçük Hidroelektrik Santralleri ( Küçük HES ) DoÕOPÕúWÕU�� $QFDN� EX�
VDQWUDOOHULQ� E�\�N� VDQWUDOOHUH� J|UH� LON� \DWÕUÕP� YH� LúOHWPH�PDOL\HWOHULQLQ� ID]OD� ROXúX� YH� oRN�
ID]OD� YH� GD÷ÕQÕN� SURMHQLQ�� |Q� DUDúWÕUPDQÕQ� JHUHNPHVL� QHGHQL� LOH� .�o�N� +LGURHOHNWULN�
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6DQWUDOOHUGHQ� YD]JHoLOPLúWLU�� ����¶WHNL� HQHUML� NUL]L� VRQUDVÕ� DUWDQ� HQHUML� JHUHNVLQLPL� YH�
WHNQRORMLGHNL� JHOLúPHOHU� LOH� .�o�N�+LGURHOHNWULN� 6DQWUDOOHUL� \HQLGHQ� J�QFHO� KDOH� JHOPLúWLU��
$UWDQ� WHNQRORML� LOH� \HUOL� LPDODW� JHOLúPLú� YH� \DEDQFÕ� PDOODUD� YH� \HGHN� SDUoDODUD� LKWL\Do�
NDOPDGÕ÷ÕQGDQ�.�o�N�+(6¶OHULQ�LON�\DWÕUÕP��LúOHWLP��EDNÕP�YH�RQDUÕP�PDOL\HWOHUL�G�úP�úW�U� 
“Bir akarsuyun veya bir ülkenin hidroelektrLN�SRWDQVL\HOL� V|]�NRQXVX�ROXQFD��EX�GH÷HULQ��R�
�ONHGHNL�E�W�Q�GR÷DO�DNÕúODUÕQ�GHQL]�VHYL\HVLQH�NDGDU���VÕQÕU�DúDQ�VXODUGD�VÕQÕUD�NDGDU���������
YHULPOH� W�UELQOHQHUHN� HOGH� HGLOHFH÷L� YDUVD\ÕODQ� \ÕOOÕN� HQHUML� SRWDQVL\HOL� RODQ� EU�W� WHRULN��
HNRQRPLN�YH\D�GL÷HU�úDUWODU�J|]HWLOPHGHQ�PHYFXW� WHNQRORML� LOH�GH÷HUOHQGLULOHELOHFHN�WRSODP�
KLGURHOHNWULN� SRWDQVL\HOL� WHNQLN� \DSÕODELOLUOLN� YH� WHNQLN� \DSÕODELOLU� SRWDQVL\HOLQ� PHYFXW� YH�
EHNOHQHQ� \HUHO� HNRQRPLN� úDUWODU� LoLQGH� JHOLúWLULOHELOHFHN� NÕVPÕQÕ� ROXúWXUDQ� HNRQRPLN�
\DSÕODELOLUOL÷LQ�EHOLUOHQPHVL�JHUHNLU�´��.HVNLQ�YH�dLPHQ������� 

dL]HOJH�����7�UNL\H¶GHNL�VX�ND\QDNODUÕ�SRWDQVL\HOL��.HVNLQ�YH�dLPHQ������� 
 

Yer üstü 
suyu 

<D÷Õú�
(mm) 6X�PLNWDUÕ� $NÕúD�JHoHQ� 

Teknik ve ekonomik 
tüketim  

    ��PLO\DU�Pñ�\ÕO� ��PLO\DU�Pñ�\ÕO� ( milyDU�Pñ�\ÕO� 
Yurt içi 643 502 186 95   

<XUW�GÕúÕ     7 3   

Ara toplam     193 98   

<HU�DOWÕ�VX\X       12   

Toplam       110   
 

*�Q�P�]GH�HQHUML�JHUHNVLQLPLQL�VD÷OD\DELOPHN�DPDFÕ�LOH�7�UNL\H¶GH�WRSODP�����DGHW�N�o�N�
Hidroelektrik Enerji Santralleri proMHOHUL� \DSÕOPÕúWÕU�� 7�P� EX� SODQODQDQ� SURMHOHU� IDDOL\HWH�
JHoWL÷L�]DPDQ�WRSODP�����PLO\DU�.ZK���\ÕO�KLGURHOHNWULN�HQHUMLVL��UHWLPL�WDKPLQ�HGLOPHNWHGLU��
+LGURHOHNWULN�HQHUMLVL�SRWDQVL\HOL�EDNÕPÕQGDQ�$YUXSD¶GD�1RUYHo¶WHQ�VRQUD�LNLQFL�YH�G�Q\DGD�
\LUPLELULQFL�VÕUDGD�RODQ�7�UNL\H��YDURODQ�VX�ND\QDNODUÕ�YH�EXQODUÕQ�LúOHWLOPHVL�LOH�G�Q\DGDNL�
hidroelektrik enerjisi üretiminde önemli bir paya sahiptir (Çizelge 3.7).  

 
Çizelge 3.7 Dünya hidroelektrik enerji potansiyeli (Keskin ve Çimen, 2000) 

 

  Brüt teorik  Teknik yapÕODELOLU (NRQRPLN�<DSÕODELOLU 
  hidroelektrik pot. Hidroelektrik pot. Hidroelektrik pot. 

  *ZKK�\ÕO *ZKK�\ÕO *ZKK�\ÕO 
Dünya 41309 11754 7305 

Avrupa 3125 760,326 758,705 

Asya 19902 4225 2626 

Türkiye 433 216 123,4 



 
 

 

91 

Hidroelektrik Santralleri 

HidroelektrLN� HQHUML�� KÕ]OD� G�úHQ� \D� GD� DNDQ� VX\XQ� HQHUMLVLQLQ� HOHNWULN� HQHUMLVLQH�
G|Q�úW�U�OPHVL�RODUDN�WDQÕPODQPDNWDGÕU��+LGURHOHNWULN�HQHUML�WHVLVOHUL�LVH�KLGURHOHNWULN�HQHUML�
VDQWUDOOHUL� \DQL� EDUDMODUGÕU��+LGURHOHNWULN� VDQWUDOOHUL� ELU� DNDUVX\XQ� |Q�QH� VHW� oHNLOHUHk elde 

HGLOHQ� VX\XQ� LoPH� VX\X�� NXOODQÕP� VX\X� YH� HOHNWULN� HQHUMLVL� RODUDN� NXOODQÕPÕQÕ� VD÷OD\DQ�
tesislerdir.( Meydan Larousse, cilt:5 ). 

+LGURHOHNWULN� VDQWUDOOHULQLQ� JHQHO� oDOÕúPD� SUHQVLEL� ùHNLO� ����¶GD� J|VWHULOPLúWLU�� .ÕVDFD� VX�
WRSODPD�KDY]DODUÕQGD�WRSODQDQ�VXODU��VLVWHP�WDVDUÕPÕQGD�YHULOHQ�H÷LP�LOH�DúD÷Õ�GR÷UX�DNDUDN�
EXUDGD�EXOXQDQ�MHQHUDW|U��oDOÕúWÕUÕU�YH�E|\OHFH�HOHNWULN�HQHUMLVL�HOGH�HGLOLU��6LVWHPLQ�SDUoDODUÕ�
genel olarak cebri borular, hidrolik türbinler, jeneratörler, transformatörler ile enerji 

GD÷ÕWÕPÕQÕ� GHQHWOH\HQ� \DUGÕPFÕ� HOHPDQODUGÕU�� &HEUL� ERUXODU�� VX\X� DúD÷Õ� GR÷UX� KLGUROLN�
W�UELQOHUH� GR÷UX� LOHWHQ� E�\�N� ERUXODU� \D� GD� W�QHOOHUGLU�� +LGUROLN� W�UELQOHU�� MHQHUDW|U�Q�
oDOÕúPDVÕQÕ� VD÷OD\DQ� YH� VX� HQHUMLVLQL� PHNDQLN� HQHUML\H� oHYLUHQ� G�]HQHNOHUGLU�� -HQHUDW|rler 

HOHNWULN� �UHWLPLQL� VD÷ODUNHQ� WUDQVIRUPDW|UOHU�� HOGH� HGLOHQ� DOWHUQDWLI� DNÕPÕ� \�NVHN� JHULOLP�
H÷HUOHULQH�oHYLUPHNWH�NXOODQÕOPDNWDGÕUODU���$QD�%ULWDQQLFD��FLOW������ 

 
 

ùHNLO������%DUDMODUÕQ�JHQHO�oDOÕúPD�SUHQVLEL���'HGHR÷OX�������� 
 

6LVWHPLQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
 

• 6X�� G�Q\DGD� HQ� oRN� EXOXQDQ� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQGDQ� ELUL� ROPD�
QLWHOL÷LQGHGLU��dD÷ODUGDQ�EHUL�VXGDQ�HQHUML��UHWLP�oDOÕúPDODUÕ�\DSÕOPÕú��NRQX�LOH�LOJLOL�
X\JXODPDODU� oHúLWOLOLN� ND]DQPÕúWÕU� Hidroelektrik santralleri, yüksek verimli enerji 

G|Q�ú�P�VLVWHPOHULGLU� 
• %�\�N� |OoHNOL� EDUDMODUÕQ� oHYUH\H� ED]Õ� ROXPVX]� HWNLOHUL� RODELOLU�� gUQH÷LQ�� EDUDM�

E�\�NO�÷��oRN�ID]OD�LVH��EXUDGDNL�E�\�N�VX�N�WOHVL��EXOXQGX÷X�\HULQ�HNRORMLVLQH�]DUDU�
verebilir. BarajlDUGD� EXOXQDQ� VX�� QHKLU� YH� DNDUVXODUGD� DNDQ� VXGDQ� GDKD� VR÷XN�
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ROPDNWDGÕU�� %X� GD� WRSOX� EDOÕN� |O�POHULQH� QHGHQ� RODELOPHNWHGLU�� $\UÕFD�� VX\XQ�
EDUDMODUGD�WRSODQPDVÕ�VHEHEL�LOH�QHKLU�\D�GD�DNDUVXODUGDNL�VX�VHYL\HVL�QRUPDOGHQ�ID]OD�
ya da az olabilir. Bu da su kaynD÷ÕQÕQ�oHYUHVLQGHNL�ELWNLVHO�KD\DWÕ�ROXPVX]�HWNLOHU� 

• %�\�N�EDUDMODUÕQ�\DSÕOPDVÕ�LOH�R�DODQODUGD�\DúD\DQ�LQVDQODUÕQ�HYOHUL��WDUODODUÕ��\HUOHúLP�
ELULPOHUL� VXODU� DOWÕQGD� NDOPÕúWÕU�� %X� GXUXP� GD� LQVDQODUÕ� EDúND� \HUOHUH� J|o� HWPH\H�
]RUODPÕúWÕU��hONHPL]LQ�VRV\DO�Ye ekonomik yönden en önemli sorunu olan göç sonucu, 

\HQL�\HUOHúLP�\HUOHUL��HOHNWULN��VX��\RO�JLEL�DOW\DSÕ�KL]PHWOHUL�YH�VD÷OÕN�RFD÷Õ��RNXO�JLEL�
VRV\DO�WHVLV�\DSÕPÕ�HN�ELU�PDOL\HWH�QHGHQ�ROPDNWDGÕU� 

• %�\�N�EDUDMODUÕQ�ELU�GL÷HU�ROXPVX]�VRV\R-ekonomik etkisi dH�DQWLN�\HUOHúLPOHULQ�YH�
ELU� oRN� DUNHRORMLN� DODQÕQ� EDUDM� VXODUÕ� DOWÕQGD� NDOPDVÕGÕU�� *�Q�P�]GH� *�QH\� 'R÷X�
$QDGROX�3URMHVL�NDSVDPÕQGD�\DSÕODQ�EDUDM�VXODUÕQÕQ�DOWÕQGD�NDODQ�DQWLN�\HUOHúLPOHUGHQ�
LON� VÕUD\Õ� +DVDQNH\I� DOPDNWDGÕU�� hQLYHUVLWHOHU� YH� ELU� oRN� VLYLO� Woplum örgütü 

+DVDQNH\I¶L�NXUWDUPD�DPDFÕ\OD�LúELUOL÷L�LoLQGHGLUOHU���ùHQ������� 
dHYUH\H�RODQ�HWNLOHUL�QHGHQL�LOH�EDUDM�\DSÕPÕQGD�GDKD�N�o�N�|OoHNOL�X\JXODPDODUD�JLGLOPLúWLU��
Küçük Hidroelektrik Santralleri (Küçük HES��RODUDN�WDQÕPODQDQ�WHVLVOHU�WDULKWH�ELOLnen en 

eski elektrik üretim tesisleridir.  

øON�|QFH�E�\�N�HOHNWULN�HQHUMLVL�VDQWUDOOHULQLQ�NXUXOPDVÕ�LOH�HQHUMLQLQ�E�\�N�GD÷ÕWÕP�úHEHNHOHUL�
LOH� X]DN� YH� GD÷OÕN� DODQODUD� ELOH� WDúÕQDELOHFH÷L� DQODúÕOPÕú�� EX� QHGHQOH� .�o�N� +LGURHOHNWULN�
Santralleri ekonomik buluQPD\DUDN� |QHPLQL� \LWLUPLúOHUGLU��$QFDN� E�\�N� WHVLVOHULQ� oHYUH\H�
RODQ� ROXPVX]� HWNLOHUL� VRQXFX� YH� JHOLúHQ� WHNQRORML� LOH� N�o�N� KLGURHOHNWULN� VDQWUDOOHUL�
X\JXODPDODUÕ�WHúYLN�HGLOHQ�YH�JLGHUHN�|QHP�ND]DQDQ�VLVWHPOHU�ROPXúODUGÕU� 
“Genel olarak Küçük Hidroelektrik Santraller, toplam kurulu gücü 10.000 KW2tan küçük bir 

veya daha fazla türbin jeneratörünün birini veya bir grubunu kullanarak küçük miktarlarda 

HOHNWULN��UHWLPL�\DSDQ�WHVLVOHU�RODUDN�WDQÕPODQPDNWDGÕU�´��$QRQ�������� 
%LUOHúPLú�0LOOHWOHU� 6DQD\L� .DONÕQPD� 3URJUDPÕ� ��81ø'2� �� WDUDIÕQGDQ�.�o�N�+LGURHOHNWULN�
Santralleri “Mini Hidroelektrik Santraller ( Toplam kurulu gücü 100 – 1000 KW ) ve Mikro 

Hidroelektrik Santraller ( Toplam kurulu gücü 100 KW’a kadar ) olmak üzere ikiye 

D\UÕOPDNWDGÕU�� 
Günümüzde Küçük HidroHOHNWULN�6DQWUDOOHULQLQ�ED]Õ�ROXPVX]�HWNLOHUL�GH�PHYFXWWXU� 
• 6DQWUDOOHULQ� NDSDVLWHOHULQLQ� D]� ROPDVÕ� QHGHQL� LOH� E�\�N� VDQWUDOOHU� LOH� D\QÕ� PLNWDUGD�

HQHUML��UHWPHN�LoLQ�VD\ÕODUÕQÕQ�ID]OD�ROPDVÕ�JHUHNPHNWHGLU��6D\ÕODUÕQÕQ�DUWPDVÕ�LVH�GDKD�
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fazla etüt proje ve ön�DUDúWÕUPD�GHPHNWLU��6WDQGDUGL]DV\RQ�LOH�ELUOLNWH�PDOL\HW�G�úVH�GH�
YHULP�GH�EHUDEHULQGH�G�úPHNWHGLU�� 

• .�o�N�+LGURHOHNWULN� VDQWUDOOHULQGH�\HU� VHoLPL�GH�|QHP� WDúÕPDNWDGÕU��.D\QDN�� HQHUML�
JHUHNVLQLPL�RODQ�\HUOHúLP�\HUOHULQH�\DNÕQ�ROPDN�]RUXQGDGÕU�� 

• +DYD� úDUWODUÕ� YH� LNOLP� |]HOOLNOHULQGHNL� JHOLúPHOHUGH� HOGH� HGLOHQ� HQHUML� YHULPLQL�
etkileyen faktörlerdendir. 

• <�NVHN�YHULPOL�ROPDODUÕQÕQ�\DQÕ�VÕUD�LOHUL�WHNQRORML��U�Q��VLVWHPOHUGLU�YH�|Q�DUDúWÕUPD�
YH�EDNÕP�PDOL\HWOHUL�ROGXNoD�\�NVHNWLU� 

Hidroelektrik santralleri, büy�N� DODQODUD� NXUXOPXú�� E�\�N� \HUOHúLP� DODQODUÕQD� KL]PHW� HGHQ�
WHVLVOHUGLU�� 6DQWUDO� X\JXODPDODUÕQÕ� WHN� ELU� ELQD\D� LQGLUJHPHN� RODQDNVÕ]GÕU�� %X� QHGHQOH�
VLVWHPOHULQ� WHN� ELQD� |OoH÷LQGH� X\JXODPDODUÕ� PHYFXW� GH÷LOGLU�� %|\OH� ELU� X\JXODPD�
GHQHQPHGL÷L�JLEL��\DSÕOGÕ÷Õ�WDNGLUGH�VRQ�GHUHFH�SDKDOÕ�ELU�VLVWHP�RODFDN�YH�úHKLU�LoLQGH�\HU�
DOPDVÕ�P�PN�Q�ROPD\DFDNWÕU� 

3.2.5.2 Dalga enerjisi 

'DOJD� HQHUMLVL� ELU� W�U� U�]JDU� HQHUMLVLGLU�� 'DOJD� KDUHNHWL�� 5�]JDUÕQ� VÕQÕU� WDEDNDVÕ� LOH� GHQL]�
yüzeyine olan sürtünme ile meydana gelir. BöylelLNOH� GHQL]� \�]H\LQGH� ELU� oRN� LULOL� XIDNOÕ�
hareket görülür. 

'HQL]�\�]H\LQGHNL�EX�KDUHNHWOHU�VHQHOHUFH�LQVDQODUÕQ�LOJLVLQL�oHNPLú�ROPDVÕQD�UD÷PHQ��NRQX�
LOH� LOJLOL� ELOLPVHO�oDOÕúPDODU� VRQ�����\ÕOGD�J|U�OPHNWHGLU������� VRQUDVÕ�\DúDQDQ�HQHUML�NUL]L�
nedeni ile yHQLOHQHELOLU� HQHUML� ND\QDNODUÕQD� \|QHOLP� DUWPÕúWÕU�� 'DOJD� HQHUMLVL� GH� oHYUH\H�
KHUKDQJL�ELU�ROXPVX]�HWNLVLQLQ�ROPDPDVÕ�QHGHQL� LOH�� WHPL]�HQHUML�ND\QDNODUÕ�DUDVÕQGD�\HULQL�
DOPÕúWÕU��'DOJD�HQHUMLVL�LOH�LOJLOL�ELOLPVHO�oDOÕúPDODU�|]HOOLNOH�VRQ�\LUPL�\ÕOGD�KÕ]�ND]DQPÕúWÕU��
*�Q�P�]GH� EX� WHPL]� HQHUML� ND\QD÷Õ� NRQXVX� VRQ� GHUHFH� J�QGHPGH� ROXS�� HQHUML� �UHWLP�
VLVWHPOHULQLQ� GL÷HU� VLVWHPOHUH� J|UH� PDOL\HWLQL� LQGLUPHN� DPDFÕ� LOH� oDOÕúPDODU� GHYDP�
etmektedir. 

*HOLúHQ�GDOJD�HQHUMLVL�WHNQRORMLVL�LOH�G�Q\DGD�NRQX\D�WDOHS�GH�DUWPÕúWÕU��.RQX�LOH�LOJLOL�ROGXNoD�
LOHUOHPH�ND\GHGHQ�øQJLOWHUH¶QLQ�PHYFXW�GDOJD�HQHUMLVL�SRWDQVL\HOL�����*:¶WÕU��øUODQGD¶GD�EX�
UDNDP����*:�RODUDN�EHOLUOHQLUNHQ�3RUWHNL]����*:¶OÕN�GDOJD�HQHUMLVL�SRWDQVL\HOLQH�VDKLSWLU��
1RUYHo� VDKLS� ROGX÷X� ��� *:¶OÕN� GDOJD� HQHUMLVL� SRWDQVL\HOL� LOH� G�Q\DGD� LON� VÕUDGDNL� \HULQL�
NRUXPDNWDGÕU�� ³1RUYHo� LQFHOHQ� GDOJD� HQHUML� G|Q�úW�U�F�V�´� EX� DODQGD� NXOODQÕODQ� HQ� L\L�
WHNQRORMLOHUGHQ� ELULGLU�� ���� 0:� J�F�QGH� LNL� NDQDO� (QGRQH]\D¶GD� LQúD� HGLOLUNHQ� ���� .:�
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gücünde bir santral de Norveç’in kuzeyLQGH� ����� \ÕOÕQGDQ� EX� \DQD� KL]PHW� YHUPHNWHGLU�� ��
Aytek vd.,2002 ) 

7�UNL\H�� �o�ELU�\DQÕQÕQ�GHQL]OHUOH� oHYULOL� ROPDVÕ� VHEHEL� LOH�GHQL]�GDOJD�HQHUMLVL�EDNÕPÕQGDQ�
ROGXNoD�]HQJLQ�ELU��ONHGLU��³hONHPL]LQ�0DUPDUD�KDULo�ROPDN��]UH�DoÕN�GHQL]�NÕ\Õ�X]XQOX÷X�
8210 km FLYDUÕQGDGÕU��%XQXQ�WXUL]P��EDOÕNoÕOÕN�YH�NÕ\Õ�WHVLVOHUL�JLEL�QHGHQOHUOH�HQ�ID]OD�EHúWH�
ELUOLN� NÕVPÕ� NXOODQÕODELOLU�´� �� $\WHN� YG������� ��� %XQD� UD÷PHQ� VDKLS� ROXQDQ� GDOJD� HQHUMLVL�
SRWDQVL\HOL�EDNÕPÕQGDQ�GL÷HU�ELU�oRN�G�Q\D��ONHOHUL�DUDVÕQGD�|QHPOL�ELU�\HUH�Vahiptir. 

hONHPL]LQ� FR÷UDIL� NRQXPX� QHGHQL\OH� GDOJD� HQHUMLVL� NXOODQÕPÕ� KHQ�]� HNRQRPLN� RODUDN�
görülmemekte ve bu nedenle gündeme gelmemektedir. Dalga enerjisi yenilenebilir bir enerji 

ND\QD÷ÕGÕU� YH� EX� QHGHQOH� NXOODQÕP� VLVWHPOHULQLQ� DUDúWÕUÕOPDVÕ� JHUHNPHNWHGLU�� '�Q\DQÕQ�
ô¶�Q�Q� RN\DQXVODUOD� oHYULOL� ROPDVÕ� GDOJD� HQHUMLVLQL� |QHPOL� NÕOPDNWDGÕU�� (÷HU� G�Q\DGDNL�
RN\DQXV�GDOJDODUÕ�HOHNWULN� HQHUMLVLQH�oHYULOLUVH�� � W�P�G�Q\DGD� W�NHWLOHQ� WRSODP�HQHUMLQLQ� LNL�
NDWÕ� NDGDU� HQHUML� �UHWLOPLú� ROXQPDNWDGÕU�� %X� GD� HQHUMLQLQ�� KHQ�] ülkemizde bilinmemesine 

UD÷PHQ�G�Q\DGDNL�|QHPLQL�YXUJXODPDNWDGÕU����%DN�������� 
'DOJD� HQHUMLVLQL� HOHNWULN� HQHUMLVLQH� oHYLUHQ� ELU� oRN� VLVWHP� EXOXQPDNWDGÕU�� $QFDN� W�P� EX�
VLVWHPOHULQ� RUWDN� QRNWDVÕ� GDOJD� HQHUMLVLQLQ� LON� |QFH� PHNDQLN� HQHUML\H� GDKD� VRQUD� HOHNWUik 

HQHUMLVLQH� G|Q�úW�U�OPHVLGLU�� �� %DN�� ����� �� 'DOJD� HQHUMLVL� G|Q�úW�U�F�OHUL� DNWLI� YH� SDVLI�
VLVWHPOHU�ROPDN��]HUH� LNL\H�D\UÕOPDNWDGÕUODU��$NWLI� VLVWHPOHU�GDOJD� LOH�EHUDEHU�KDUHNHW�HGHQ�
VLVWHPOHUGLU��3DVLI�VLVWHPOHU�LVH�VDELWWLUOHU����øoOHULQGH�KDYD�VLUN�Oasyonuna izin verirler. En iyi 

YH� NXOODQÕODQ� |UQH÷L� ³:HOOV� 7�UELQL´� VLVWHPOHULGLU�� ��$\WHN� YG������� �� � (QHUML� YH� NXOODQÕP�
VLVWHPOHUL� oRN� L\L� ELOLQPHPHNOH� EHUDEHU� KHQ�]� HNRORMLN�PLPDUOÕN� NDSVDPÕQGD� NXOODQÕPODUÕ�
PHYFXW�GH÷LOGLU� 

:HOOV�7�UELQL���6DOÕQÕPOÕ�6X� Sütunu ) 

:HOOV� W�UELQL� DGÕQÕ� RQX� LON� JHOLúWLUHQ� NLúLGHQ� DOPDNWDGÕUODU��:HOOV� W�UELQL�GL÷HU� VLVWHPOHUGH�
ROGX÷X� JLEL� GDOJD� HQHUMLVLQL� LON� |QFH� PHNDQLN� HQHUML\H� GDKD� VRQUD� HOHNWULN� HQHUMLVLQH�
oHYLUPHNWHGLU��7�UELQOHU��ELU�WDUDIÕ�NDSDOÕ�VX�V�WXQXQGDQ�YH�EXQXQ içinde yer alan türbinden 

PH\GDQD�JHOPHNWHGLU��'DOJD�LOH�EHUDEHU�JHOHQ�E�\�N�KDYD�N�WOHVL�ELU�WDUDIÕ�NDSDOÕ�VX�V�WXQXQD�
EDVÕOÕU�YH�KDYD�W�UELQOHUGHQ�JHoHUNHQ�SHUYDQHOHUL�oDOÕúWÕUÕU��$\QÕ�úHNLOGH�GDOJD�KDUHNHWLQLQ�JHUL�
JLWPHVL�LOH�V�WXQXQ�DoÕN�WDUDIÕQGD�EDVÕQFÕQ�D]DOPDVÕ�LOH�V�WXQ�LoLQGHNL�KDYD�GÕúDUÕ�GR÷UX�oHNLOLU�
YH� EX� VÕUDGD� KDYD� \HQLGHQ� W�UELQOHUL� oDOÕúWÕUÕU�� %|\OHOLNOH� HOHNWULN� HQHUMLVL� �UHWLOPLú� ROXQXU��
hUHWLOHQ�HOHNWULN�HQHUMLVL�ELU�ÕVÕ�G|Q�úW�U�F��LOH�DOWHUQDWLI�DNÕPD�oHYULOHUHN�DN�\H�J|QGHULOLU��
Ak�GHQ�NVD\DFD�J|QGHULOHQ�HOHNWULN��EXUDGDQ�PHNDQODUD�GD÷ÕWÕOÕU��ùHNLO�������� 
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*�Q�P�]GH� :HOOV� 7�UELQOHUL� WHN� ELU� SHUYDQGHQ� ROXúPDPDNWD�� LNL� SHUYDQHOL� ³GXR´� YH� �o�
SHUYDQHOL� ³WDQGHP´� oHúLWOHUL� EXOXQPDNWDGÕU�� 6LVWHP� KDOHQ� JHOLúWLULOPHNWH� ROXS� GHQH\OHU�
sürmektedir. ( Bak, 2003 ) 

 

                                                                                   

 

 

 

 

ùHNLO������:HOOV�W�UELQL��NRQXWODUGD�NXOODQÕP�úHPDVÕ� 
 

6LVWHPLQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
• 'DOJD�HQHUMLVLQL�GL÷HU�HQHUMLOHUH�G|Q�úW�UHQ�VLVWHPOHUGH���UHWLP�HVQDVÕQGD�KHUKDQJL�ELU�

\DQPD� ROD\Õ� PH\GDQD� JHOPHGL÷LQGHQ�� \DNÕWD� LKWL\Do� GX\PDGÕNODUÕ� JLEL�� NLP\DVDO�
WHSNLPHOHU� VRQXFX� oHYUH\H� ROXPVX]� HWNLOHUL� RODQ� VHUD� JD]ODUÕ�� NLP\DVDO� JD]ODU� YH�
oHYUH\L�NLUOHWLFL�KHUKDQJL�ELU�NDWÕ�DWÕN�ROXúXPX�PHYFXW�GH÷LOGLU�� 

• 'DOJD� HQHUMLVL�� HQHUML� LKWL\DFÕQÕQ�PDNVLPXP� VHYL\HGH� ROGX÷X� NÕú� D\ODUÕQGD� HQ� ID]OD�
NXOODQÕODELOHQ�HQHUML�ND\QD÷ÕGÕU��$\UÕFD�EX�WHNQRORML�\HQL�Lú�DODQODUÕQÕQ�GD�ROXúPDVÕQD�
QHGHQ�RODFDNWÕU� 

• 'DOJD�HQHUMLVL�GL÷HU�HQHUML�VLVWHPOHULQH�J|UH�LON�\DWÕUÕP�PDOL\HWL�GDKD�\�NVHNWLU�YH�H÷HU�
ND\QDN� \HUOHúLP� DODQÕQD� X]DN� LVH� EXQD� ELU� GH� GD÷ÕWÕP� úHEHNHVL� PDOL\HWL� GH�
eklenecektir.  

• 'DOJD� HQHUMLVL� G|Q�úW�U�F�OHUL�� KHUKDQJL� ELU� IÕUWÕQDGDQ� ROGXNoD� ]DUDU� J|U�UOHU��
)ÕUWÕQDODU� VÕUDVÕQGD�ROXúDFDN�HQHUML�PLNWDUÕ�ROGXNoD� ID]ODGÕU��'|Q�úW�U�F�OHULQ�HQHUML�
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�UHWLPLQL�KHVDSODUNHQ�IÕUWÕQDODU�KHVDED�NDWÕOPD]��o�QN��KHVDSODUD�J|UH�ER\XWODU�ID]OD�
oÕNDFDN�EX�GD�PDOL\HWL�\�NVHOWHFHNWLU�� 

• 'DOJD�HQHUMLVL� WHNQRORMLOHUL�G�Q\DGD�oRN�\HQL�ROPDVÕ�QHGHQL� LOH�NRQX�LOH�LOJLOL� WHNQLN 

HOHPDQ� EXOPDN� ]RUGXU�� 'HQH\LPVL]� NLúLOHU� \DQOÕúODUD� YH� FLGGL� SUREOHPOHUH� QHGHQ�
RODFDNWÕU�����$\WHN�YG�������� 

:HOOV�7�UELQOHULQLQ�%LQD�7DVDUÕP�%D÷ODPÕQGD�øQFHOHQPHVL 
.RQXW� X\JXODPDVÕ� RODUDN� � VLVWHPL� LQFHOHGL÷LPL]GH�� VLVWHPLQ� X\JXODQDELOPHVL� LoLQ� \DSÕQÕQ�
yHWHUOL�GDOJD�KDUHNHWLQH�HULúLPL�LoLQ��GHQL]�\D�GD�RN\DQXV�NÕ\ÕVÕQGD�EXOXQPDVÕ�YH�W�UELQ�LoLQ�
\HWHUOL� ERú� DODQÕQ� EXOXQPDVÕ� JHUHNPHNWHGLU�� 6LVWHP� RODELOGL÷LQFH� ELQD\D� \DNÕQ� ELU� \HUH�
\HUOHúWLULOPHOLGLU�� $\UÕFD� GDOJD� HQHUMLVLQL� RODELOGL÷LQFH� YHULPOL� NXOODQPD\Õ amaçlayan 

VLVWHPGH�LVWHQLOGL÷LQGH�HQHUML�GHSRODQDUDN�GD÷ÕWÕP�\DSÕOGÕ÷Õ�JLEL�GDKD�E�\�N�VLVWHPOHU�U�]JDU�
VDQWUDOOHULQGH� ROGX÷X� JLEL� W�P� ELU� NÕ\Õ� \HUOHúLP� E|OJHVLQLQ� HQHUML� LKWL\DFÕQÕ� NDUúÕODPD\D�
\|QHOLN� NXUXODELOPHNWHGLU�� 6LVWHP� HEDWODUÕ� ROGXNoD� E�\�NW�U� YH� VLVWHPLQ� WRSUDN� DOWÕQGD�
NXOODQÕPÕ�V|]�NRQXVX�GH÷LOGLU�� 
6LVWHP� ELQD\D� ERGUXP� NDWWDQ� JLULú� \DSDFD÷Õ� JLEL� VLVWHP� HEDWODUÕ� ROGXNoD� E�\�N� ROPDVÕQD�
UD÷PHQ���\DNODúÕN�����P�[���P���VLVWHP�ELQD�GÕúÕQGD�NRQXPODQGÕUÕOPDN�]RUXQGD�ROGX÷XQGDQ�
VLVWHP� ER\XWODUÕ� � ELQD�kat yüksekliklerini etkilememektedir.  Sistem ve gerekli ekipmanlar 

ELUELUOHULQH� \DNÕQ� RODUDN� NRQXPODQGÕUÕOPDNWDGÕU�� *HQHOOLNOH� ERGUXP� NDW� FLKD]ODU� LoLQ�
X\JXQGXU��$\UÕFD�GD÷ÕWÕP�SDQRVXQD�YH�VD\DFD�ED÷ODQWÕ�YH�NDWODUD�HOHNWULN�GD÷ÕWÕPÕ�DPDFÕ�LOH�
G|úHPH�YH�GXYDU�GHOPHN�NDoÕQÕOPD]GÕU��6LVWHP�ELQD�GÕúÕQD�\HUOHúWLULOGL÷LQGHQ�YH�WRSUDN�DOWÕ�
NXOODQÕP� V|]� NRQXVX�ROPDGÕ÷ÕQGDQ� VLVWHPL�� ELQD� oHYUHVLQGH� J|UPHN�P�PN�QG�U��6LVWHPGH�
HOHNWULN�LKWL\DFÕ�ROPD\DQ�PHNDQODUD�LVWHQLOGL÷LQGH�HOHNWULN�YHULOPH\HELOLU��ùHNLO�������� 
6LVWHP�� \�NVHN�\DWÕUÕP�PDOL\HWLQGHQ�� ROGXNoD� NRPSOHNV� \DSÕVÕQGDQ� YH� VRQ� WHNQRORML� �U�Q��
ROPDVÕQGDQ�|W�U��KHQ�]�WLFDUL�DPDoOD�NXOODQÕODPDPDNWDGÕU�� �'DOJD�HQHUMLVL�ELULP�IL\DWÕQÕQ���
ile 5 sene içinde 2-��SHQFH�NZK¶D�G�úPHVL�LKWLPDOL��]HULQGH�GXUXOPDNWDGÕU��%X�PDOL\HW�NÕ\ÕGD�
U�]JDU�HQHUMLVL�PDOL\HWOHULQH�J|UH�|QJ|U�OPHNWHGLU��6LVWHP�oRN�\HQL�ELU�WHNQRORML�ROGX÷XQGDQ�
NXOODQÕP�PDOL\HWL�GH�ID]ODGÕU��6LVWHP�|PU��\DNODúÕN���VHQH�RODUDN�NDEXO�HGLOHELOLU��6LVWHPLQ�
WDP� RODUDN� NXOODQÕPÕ� ED]Õ� GXUXPODUGD� HUWHOHQPLú� J|]�NPHNWHGLU�� 8\JXODPDODU� EDúND� ELU�
yapay sistemle desteklenebilir.  

hONHPL]�VDKLS�ROGX÷X�GDOJD�HQHUMLVL�SRWDQVL\HOLQGHQ�KHQ�]�\DUDUODQDPDPDNWDGÕU��<XUW�LoLQGH�
X\JXODPD� KHQ�]�PHYFXW� GH÷LOGLU��%LU� DQ� |QFH�NRQX� LOH� LOJLOL� \DVDO�G�]HQOHPHOHU� \DSÕOPDOÕ��
ilgili kurXPODU�RUWDN�oDOÕúPDODU�EDúODWPDOÕGÕUODU�� 
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3.2.6 Biyokütle Enerjisi 

<HúLO� ELWNLOHU�� IRWRVHQWH]� \DSDUDN� J�QHú� HQHUMLVLQL� NLP\DVDO� HQHUML\H� oHYLULU� YH� GHSRODU��
E|\OHOLNOH�EL\RORMLN�N�WOH�YH�RUJDQLN�PDGGH�ND\QD÷Õ�ROXúXU��%XQD�%L\RN�WOH�GHQLU�� 
“Biyokütle anaHURELN�EDNWHULOHULQ�RUJDQLN�N�WOH\L�SDUoDODPDVÕ� LOH�E�\�N�|Oo�GH�DoÕ÷D�oÕNDQ�
PHWDQ�JD]Õ�RODUDN�GD�WDQÕPODQDELOLU�´���g]�÷�O�������� 
³%L\RN�WOH�� ELU� W�UH� YH\D� oHúLWOL� W�UOHUGHQ� ROXúDQ� ELU� WRSOXPD� DLW� \DúD\DQ� RUJDQL]PDODUÕQ�
EHOLUOL�ELU�]DPDQGD�VDKLS�ROGX÷X�WRSODP�N�WOH�RODUDN�GD�WDQÕPODQDELOLU��&DQOÕ�N�WOH�YH�GLNLOL�
�U�Q�GH\LPOHUL� LOH� GH� Hú� DQODPD�JHOPHNWH� RODQ�EL\RN�WOH�� oR÷X�NH]� SK\WRPDVV� YH� ]RRPDVV�
ROPDN��]HUH�LNL\H�D\UÕOPDNWDGÕU��gOo��ELULPL�LVH��EHOLUOL�ELU�DODQD�RUDQODQPÕú�\Dú�\D�GD�NXUX�
kütledir.” ( Türe, 2001 )  

%L\RN�WOH�HQHUMLVL��\HúLO�ELWNLOHULQ�\DSUDNODUÕQGD�PHYFXW�RODQ��NORURSODVW�GHQLOHQ�ODPHOOL�\DSÕ�
LoHULVLQGH� JHUoHNOHúHQ� IRWRVHQWH]� ROD\Õ� LOH� �UHWLOLU�� *�QHú� ÕúÕ÷ÕQÕ�� DWPRVIHUGHQ� DOÕQDQ�
NDUERQGLRNVLW� YH� VX� LOH� ELUOHúWLUHQ�\HúLO�ELWNLOHU��RUJDQLN�PDGGH�YH�RNVLMHQ�ROXúWXUDUDN�KHP�
DWPRVIHUH�� LQVDQ� \DúDPÕQÕQ� ND\QD÷Õ� RNVLMHQ� JD]ÕQÕ� YHUHUHN� DWPRVIHUGHNL� RNVLMHQ� JD]ÕQÕQ�
�UHWLPLQL� \DSPDNWD� KHP� GH� J�QHú� ÕúÕ÷ÕQÕ� RUJDQLN� PDGGH� KDOLQGH� GHSROD\DUDN� EL\RN�WOH�
HQHUMLVLQLQ�ROXúPDVÕQD�\DUGÕPFÕ�ROPDNWDGÕU��%LU�LQVDQÕQ����VDDW�ER\XQFD�VROXGX÷X�RNVLMHQLQ�
WHNUDU�DWPRVIHUH�JHUL�YHULOPHVL�LoLQ�RUWDODPD�ELU�LNOLP�NXúD÷ÕQGD�ELU�E�\�N�D÷Do�DQFDN�\HWHUOL�
olabilmektedir.  

*�QHúWHQ�\HU\�]�QH�JHOHQ�HQHUMLQLQ������¶L�ELWNLOHU�WDUDIÕQGDQ�IRWRVHQWH]�LoLQ�NXOODQÕOÕUODU�YH�
bu miktar�\DNODúÕN�RODUDN�G�Q\DGD�NXOODQÕODQ�WRSODP�HQHUML�PLNWDUÕQÕQ����NDWÕGÕU���7�UH��������
)RWRVHQWH]�VRQXFX�ROXúDQ�HQHUML�PLNWDUÕ�\DNODúÕN���������Q�NOHHU�J�o�LVWDV\RQGDQ�HOGH�HGLOHQ�
HQHUML�PLNWDUÕQD�HúLW�ROGX÷X�V|\OHQHELOLU�� 
*�Q�P�]GH�� KDYDVÕ]� o�U�WPH�� SLUROL]�� IHUPDQWDV\RQ�� JD]ODúWÕUPD�� KLGUROL]�� EL\RIRWROL]��
GR÷UXGDQ� \DNPD� JLEL� ELU� oRN� EL\RN�WOH� oHYULP� WHNQRORMLVL� X\JXODQPDNWDGÕU�7�P� EX�
WHNQRORMLOHU�� ³%L\RN�WOH� (QHUMLVLQGHQ� )D\GDODQDUDN� (QHUML� (OGH� (GLOPHVL´� EDúOÕ÷Õ� DOWÕQGD�
GHWD\OÕ� RODUDN� LQFHOHQHFHNWLU�� dL]HOJH� ���¶GH� KDQJL� EL\RN�WOH� ND\QDNODUÕQGD� KDQJL� oHYULP�
WHNQRORMLVLQLQ�NXOODQÕOGÕ÷Õ�YH�HOGH�HGLOHQ�HQHUMLQLQ�X\JXODPD�DODQODUÕ�EHOLUWLOPLúWLU� 
%L\RN�WOH�oHYULP�WHNQRORMLOHUL�EXJ�Q�G�Q\DQÕQ�ELU�oRN��ONHVLQGH�X\JXODQPDNWD�YH�WHVLV�VD\ÕVÕ�
her geçen gün artmakWDGÕU�� 
<HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕ� GHVWHNOH\HQ�$YUXSD�%LUOL÷L��ONHOHUL� �����\ÕOÕQGD� W�NHWLOHQ�
WRSODP� HQHUMLQLQ� �� �¶VÕQÕ� \HQLOHQHELOLU� HQHUMLOHUGHQ� VD÷ODPÕúWÕU�� %X� ��¶OÕN� SD\� LoLQGH�
EL\RN�WOH� HQHUMLVL��� ��¶OLN� ELU� SD\D� VDKLSWLU�� ����� \ÕOÕ� KHGHIOHULQGH� EX�PLNWDUÕQ� WRSODP���
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��¶\H� oÕNPDVÕ� YH� EXQXQ� �� ��¶�Q�Q� EL\RN�WOHGHQ� VD÷ODQPDVÕ� SODQODQPDNWDGÕU�
�.DUDRVPDQR÷OX�YH�dHWLQND\D������� 
 

Çizelge 3.8 Modern biyokütle çevrim teknolojileri (Türe, 2001) 
 

Biyokütle Çevrim yöntemleri <DNÕWODU 8\JXODPD�DODQODUÕ 
OrmaQ�DWÕNODUÕ +DYDVÕ]�o�U�WPH Biyogaz Elektrik üretimi 
7DUÕP�DWÕNODUÕ Piroliz Etanol ,VÕQPD 
Enerji bitkileri 'R÷UXGDQ�\DNPD Hidrojen 6X�ÕVÕWPD 
+D\YDQVDO�DWÕNODU Fermantasyon Metan Otomobiller 
Çöpler (organik) *D]ODúWÕUPD Metanol Uçaklar 
Algler Hidroliz SHQWHWLN�\D÷ Roketler 
(QHUML�RUPDQODUÕ Biyofotoliz Dizel Ürün kurutma 
   odun kömürü   
   briket   

 

7�UNL\H¶GH�LVH�NODVLN�oHYULP�WHNQRORMLOHUL�HQHUML��UHWLPLQGH�E�\�N�ELU�RUDQD�VDKLSWLU�������\ÕOÕ�
YHULOHULQH� J|UH� \DNÕW� LoLQ� RGXQ� NXOODQÕPÕ� HQHUML� �UHWLPLnde %30’luk bir paya sahipken 

|]HOOLNOH� NÕUVDO� NHVLPGH� NXOODQÕODQ� WH]HN� ���� RUDQÕQGD� ELU� SD\D� VDKLSWLU�� $QFDN� RUPDQ�
PLNWDUÕQGDNL� D]DOPD� YH� KD\YDQFÕOÕNWDNL� JHULOHPH�� GÕúDUÕGDQ� GR÷DOJD]�� N|P�U� JLEL� HQHUML�
DOÕPÕQD� VHEHS� ROPXúWXU��0RGHUQ� oHYULP� WHNQRORMLOHULQH� JHoLú� KHP� �ONH� HNRQRPLVL� KHP� GH�
oHYUH�NLUOLOL÷L�DoÕVÕQGDQ�|QHP�WDúÕPDNWDGÕU�� 
7�UNL\H¶GH� PRGHUQ� EL\RN�WOH� oHYULP� WHNQRORMLVL� LOH� LOJLOL� LON� oDOÕúPDODU� ����¶OHULQ� LON�
\DUÕVÕQGD� EDúODPÕúWÕU�� 'HYOHW� WHúYL÷L� LOH� \DSÕODQ� EX� WHVLVOHULQ� �ONHPL]� úDUWODUÕQD� X\JXQ�
ROPDPDVÕ� QHGHQL� LOH� WHVLVOHULQ� LúOHWLPL� P�PN�Q� ROPDPÕúWÕU�� 0RGHUQ� EL\RN�WOH� oHYULP�
WHVLVOHULQGH�PDOL\HW�DUWWÕUÕFÕ�HN�\DOÕWÕPGDQ�NDoÕQÕOPDNWDGÕU��7RSUDN�DOWÕQD�J|P�OHQ�EX�WHVLVOHU�
WX÷OD�YH�EHWRQGDQ�ROXúPDNWDGÕU��$QDGROX¶QXQ�VR÷XN�LNOLP�NRúXOODUÕQGD�EL\RJD]�üretimi için 

JHUHNOL� VÕFDNOÕN� EX� WHVLVOHUGH� NRUXQDPDPÕúWÕU�� %|\OHOLNOH� EDúDUÕVÕ]� RODQ� EX� LON� N�o�N�
GHQHPHOHUGHQ�VRQUD�GHYOHW� WDUDIÕQGDQ�EDúND�ELU�JLULúLP�ROPDPÕú��EDúDUÕVÕ]OÕN�VRQXFX�ROXúDQ�
|Q\DUJÕ�VRQXFX�WHVLVOHUH�NLúLOHUFH�WDOHS�GH�ROXúPDPÕúWÕU��2\VD�$YUXSD¶QÕQ�oRN�GDKD�HOYHULúVL]�
LNOLP� NRúXODUÕQGD� NXUXODQ� ELQOHUFH� WHVLV�� $QDGROX¶GD� GD� EX� VLVWHPOHULQ� oRN� UDKDW�
oDOÕúDELOHFH÷LQL�RUWD\D�NR\PDNWDGÕU��*�Q�P�]GH�7HPL]�(QHUML�9DNIÕ¶QÕQ�dRUXP¶GD��EL\RJD]�
X]PDQODUÕQFD� LQúD�HGLOHQ�EL\RJD]� WHVLVL�EXOXQPDNWDGÕU��7HVLV��J�QO�N�RODUDN�\DNODúÕN����Pñ�
gaz üretmektedir.  

3.2.6.1 Biyokütle Enerjisinden Faydalanarak Enerji Elde Edilmesi 

%L\RN�WOH� HQHUMLVL�� |]HOOLNOH� �ONHPL]GH� \�]OHUFH� \ÕOGÕU� \DNÕW� RODUDN� NXOODQÕODQ� ELU� HQHUML�
ND\QD÷ÕGÕU�� dHYUH\H� ROXPVX]� HWNLOHULQLQ� D]� ROPDVÕ� YH� GR÷D\D� DWÕODQ� RUJDQLN� DWÕNODUÕQ� JHUL�
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G|Q�ú�P�Q�� VD÷ODPDVÕ� QHGHQL� LOH� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� DUDVÕQGD� \HULQL� DOPÕúWÕU��
%L\RN�WOH� ND\QDNODUÕ� oRN� oHúLWOL� ROGX÷X� JLEL� KHU� ND\QD÷ÕQ� HQHUML� G|Q�ú�P� VLVWHPL� YH�
WHNQRORMLVL� GH� IDUNOÕ� ROPDNWDGÕU�� 'ROD\ÕVÕ\OD� W�P� VLVWHPOHULQ� DoÕ÷D� oÕNDUGÕ÷Õ� PDGGHOHU� YH�
NXOODQÕP�DODQODUÕ�GD�IDUNOÕ�ROPDNWDGÕU��� 
*�Q�P�]GH�oHúLWOL�$YUXSD��ONHOHULQGH�E|OJHVHO�RODUDN�NXUXODQ�EL\RN�WOH�WHVLVOHULQGH�HOHNWULN�
�UHWLPL� JHUoHNOHúWLULOPHNWHGLU� �ùHNLO� ������� dHYULP� WHNQRORMLOHULQH� EDNÕOGÕ÷ÕQGD� EL\RN�WOH�
ND\QD÷ÕQÕQ�|QFH�EDúND�ELU�\DNÕWD�oHYULOGL÷LQL�GDKD�VRQUD�EX�\DNÕWWDQ�HQHUML�HOGH�HGLOHELOGL÷LQL�
J|UPHNWH\L]��<DSÕODQ�oDOÕúPDODU� VRQXFX�oHYULP�VÕUDVÕQGD�ROXúDQ�EL\RNLP\DVDO� WHSNLPHOHULQ�
YHULPL�DUWWÕUÕOPÕúWÕU��*HOHFHNWH�GLUHN�EL\RN�WOH�ND\QD÷ÕQÕQ�NXOODQÕOPDVÕQD�\|QHOLN�oDOÕúPDODU�
GHYDP�HWPHNWHGLU��ùX�DQD�NDGDUNL�EL\RN�WOH�WHVLVOHUL�|]HOOLNOH�NÕUVDO�E|OJHOHUGH��JHQLú�NLWOHOHU�
LoLQ�KL]PHW�YHUPHNWHGLU��7HN�NRQXW�|OoH÷LQGH�NXUXODQ�SURIHV\RQHO�ELU�VLVWHP�|UQH÷L�PHYFXW�
ROPDGÕ÷Õ�JLEL�YDURODQODU�DPDW|U�RODUDN�NXUXOPXú��NÕUVDO�NHVLP�|UQHNOHULQGHQGLU� 
 

 
 

ùHNLO�������[�������Pñ�KDFLPOL��J�QGH������Pñ�DUÕWPD�oDPXUX�LúOH\HQ�EL\RJD]�WHVLVL��
$OPDQ\D���7�UNDYFÕ�YH�'HPLUFL�������� 

 

����¶OHULQ� EDúÕQGD� �ONHPL]GH� oHúLWOL� EL\RJD]� WHVLVOHUL� NXUXOPXúWXU��$QFDN� EX� WHVLVOHU� GL÷HU�
�ONHOHUGH�NXUXODQ�WHVLVOHULQ�ELU�WDNOLGLGLU��%X�QHGHQOH�WHVLV�WDVDUÕPODUÕ��ONHPL]�LNOLP�úDUWODUÕQD�
X\JXQOXN� J|VWHUHPHPLú� YH� LVWHQLOHQ� YHULP� DOÕQDPDPÕúWÕU�� %X� GD� �ONHPL]GH� EL\RJD]ÕQ�
NXOODQÕODPD\DFD÷Õ�\|Q�QGH�ELU�|Q\DUJÕ\D�QHGHQ�ROPXúWXU��*�Q�P�]GH�EX�J|U�ú�KDOHQ�GHYDP�
HWPHNWH�YH�\DSÕOPDVÕ� WDVDUODQDQ�oHúLWOL� oDOÕúPDODUD� HQJHO�ROPDNWDGÕU��7HPL]�HQHUML�YDNIÕQÕQ�
oHúLWOL�oDOÕúPDODUÕ�PHYFXW�ROVD�GD�oDOÕúPDODU�LoLQ�JHUHNHQ�GHVWHN�KHQ�]�PHYFXW�GH÷LOGLU� 
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Konutlarda  biyokütle kD\QD÷ÕQGDQ�� KDYDVÕ]� o�U�WPH� yöntemi ile elde edilen biyogaz 

elektrik üretiminde, piroliz yöntemi ile elde edilen etanol ÕVÕQPD�DPDoOÕ��GR÷UXGDQ�\DNPD�
yöntemi ile elde edilen hidrojen VX� ÕVÕWPD� DPDoOÕ� NXOODQÕOPDNWDGÕU�� %XQODUÕQ� GÕúÕQGD�
IHUPDQWDV\RQ�� JD]ODúWÕUPD�� KLGUROL]� YH� EL\RIRWROL]� \|QWHPOHUL� GH� GL÷HU� VHNW|UOHUGH�
X\JXODQPDNWDGÕU� 
'R÷UXGDQ�<DNPD� 

 
 

ùHNLO�������'R÷UXGDQ�\DNPD�VLVWHPL�����\DNÕW�GHSRVX�����RWRPDWLN�EHVOHPH�VLVWHPL�����\DNÕW�
JLULú�NDQDOÕ�����\DQPD�LúOHPL�LoLQ�KDYD�JLULúL�����\DQPD�RGDVÕ�����DWÕN�WHPL]OHPH�VLVWHPL�����
\DNÕW�GH÷LúWLULFL�����oÕNDQ�JD]Õ�WHPL]OHPH�VLVWHPL�����EDFD������\DNÕW�DWÕ÷Õ������VÕFDN�VX�oÕNÕúÕ��

����VX�JLULúL������DWÕN�NRQWH\QÕUÕ�( Anon., 1999 ) 
 

'R÷UXGDQ� \DNPD� EL\RN�WOH� HQHUML� G|Q�ú�P� WHNQRORMLOHUL� DUDVÕQGD� HQ� ELOLQHQ� YH� HQ� HVNL�
\|QWHPGLU��+HPHQ�KHPHQ�KHU�EL\RN�WOH�ND\QD÷Õ�GR÷UXGDQ�\DNÕODELOLU��$QFDN� VLVWHP� LoLQGH�
QHPLQ� DUWPDVÕ� YHULPL� G�ú�UPHNWHGLU�� <DQPD�� EL\RN�WOH\L� ROXúWXUDQ� PDGGHOHULQ� RNVLMHQ� LOH�
WHSNLPH\H�JLUPHVLGLU��<DQPD�VÕUDVÕQGD�ROXúDQ�NLP\DVal tepkime ile biyokütle içindeki nem 

EXKDUODúÕU��XoXFX�PDGGHOHU�LOH�VDELW�NDUERQ�\DQDU����7�UH�������� 

+DYDVÕ]�d�U�WPH 
+DYDVÕ]� o�U�WPH�� EL\RNLP\DVDO� ELU� WHSNLPH� ROXS� WDPDPHQ� RNVLMHQVL]� ELU� RUWDPGD�
JHUoHNOHúWLULOLU��7HSNLPH\H�RNVLMHQVL]�RUWDPGD�\DúD\DQ�EDNWHULOHU��RUJDQLN�PDGGH�YH�VX�JLULúL�
ROXUNHQ�� PHWDQ� JD]Õ�� NDUERQGLRNVLW�� KLGURMHQ� V�OI�U� YH� NDUDUOÕ� J�EUH� oÕNÕúÕ� PH\GDQD�
JHOPHNWHGLU��$oÕ÷D�oÕNDQ�KLGURMHQ�V�OI�U�D]�PLNWDUGD�ROGX÷XQGDQ�oHYUH\H�ROXPVX]�ELU�]DUDUÕ�
\RNWXU��+DYDVÕ]�o�U�WPH�\|QWHPLQGH�JHQHOOLNOH�EL\RN�WOH�ND\QD÷Õ�RODUDN�KD\YDQ�NDWÕ�DWÕNODUÕ��
WDUÕP�DWÕNODUÕ�YH�|]HO�\HWLúWLULOHQ�ELWNLOHU�NXOODQÕOPDNWDGÕU��$oÕ÷D�oÕNDQ�EL\RJD]ÕQ����-75’ini 

PHWDQ�JD]Õ�YH����-��¶LQL�NDUERQGLRNVLW�ROXúWXUPDNWDGÕU����7�UH�������� 
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Fermantasyon 

Fermantasyon, biyokütle içeULVLQGH�EXOXQDQ�KHPLVHO�OR]XQ�JOLNR]D�SDUoDODQPDVÕGÕU��*OLNR]XQ�
IHUPDQWDV\RQX�VRQXFXQGD�HWDQRO��DVHWRQ��E�WDQRO�YH�KDP�SHWURO��U�QOHULQH�Hú�GH÷HU�ELU�oRN�
kimyasal ürün elde edilir. Elde edilen bu ürünler petrol ve türevleri yerine rahatça 

NXOODQÕOPDNWDGÕU� ( Türe, 2001 ) 

Piroliz 

%L\RN�WOH�oHYULP�VLVWHPOHUL�DUDVÕQGD�HQ�L\L�\|QWHPOHUGHQ�ELULGLU��6LVWHPGH�RNVLMHQVL]�RUWDPGD�
RGXQ�������&¶WD�\DNÕOPDNWDGÕU��(OGH�HGLOHQ��U�QOHU��SHWUROGHQ�HOGH�HGLOHQ��U�QOHU� LOH�EHQ]HU�
|]HOOLNOHU� J|VWHUGLNOHULQGHQ�GROD\Õ� SHWUR-kim\DVDO� �U�QOHU� DGÕQÕ� DOÕUODU��2UJDQLN� ELOHúLNOHULQ�
\DQÕ� VÕUD� PHWDQ� YH� KLGURMHQ� JLEL� \DQÕFÕ� JD]ODU� LOH� ELUOLNWH� VX� YH� NDWUDQ� oÕNÕúÕ� GD�
JHUoHNOHúPHNWHGLU����7�UH�������� 

*D]ODúWÕUPD 

*D]ODúWÕUPD� LúOHPLQGH� LoHUL÷LQGH� NDUERQ� EXOXQDQ� ELU� EL\RN�WOH� ND\QD÷Õ� \DNÕW� Kücresinde 

RNVLMHQ� LOH� \DNÕODUDN� DoÕ÷D� KLGURMHQ� YH� PHWDQ� JLEL� \DQÕFÕ� JD]ODUÕQ� GÕúÕQGD� NDUERQGLRNVLW��
NDUERQPRQRNVLW� YH� D]RW�JLEL�JD]ODUÕQ�GD�oÕNÕúÕ� JHUoHNOHúLU��3LUROL]� LúOHPLQGHQ� IDUNÕ� VLVWHPH�
RNVLMHQ� YHULOPHVLGLU�� $oÕ÷D� oÕNDQ� \DQÕFÕ� JD]� GD� SLUROL]� VLVWHPLQGHNLQGHQ� GDKD� IDUNOÕGÕU��
*D]ODúWÕUPD� LúOHPLQLQ� oHYUH\H� ELU� ]DUDUÕ� ROPDVD� GD� DoÕ÷D� oÕNDQ� \DNÕW� LNL� DúDPDOÕ� RODUDN�
WHPL]OHQGLNWHQ�VRQUD�NXOODQÕOPDOÕGÕU�� 

Biyofotoliz 

%L\RIRWROL]� VLVWHPL�� GHQL]GH� \DúD\DQ� DOJOHULQ� J�QHú� ÕúÕ÷ÕQÕ� NXOODQDUDN� IRWRVHQWH]� \ROX� LOH�
GHQL]� VX\XQGDQ� KLGURMHQ� YH� RNVLMHQ� HOGH� HWPHOHULGLU�� -DSRQ\D� NRQX� LOH� LOJLOL� oDOÕúPDODUD�
öncülük etmektedir. ( Türe, 2001 ) 

 

6LVWHPOHULQ�DYDQWDM�YH�GH]DYDQWDMODUÕQD�GH÷LQHFHN�ROXUVDN� 
• %L\RN�WOH� HQHUMLVL� �UHWLPL� VÕUDVÕQGD� oHYUH\H� KHUKDQJL� ELU� ]DUDU� YHUHFHN� kimyasal 

PDGGH�YH\D�JD]�oÕNÕúÕ�P�PN�Q�ROPDGÕ÷ÕQGDQ�EL\RN�WOH�HQHUMLVL�WHPL]�YH�W�NHQPH]�ELU�
HQHUML�ND\QD÷ÕGÕU��%L\RN�WOH�ND\QDNODUÕQD�EDNWÕ÷ÕPÕ]GD�HQ�oRN�NXOODQÕODQODUÕQ�D÷Do�YH�
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�U�QOHUL� ROGX÷X� J|U�OPHNWHGLU�� %XQXQ� GÕúÕQGD� |]HO� \HWLúWLULOHQ� PÕVÕU�� EX÷GD\� Jibi 

ELWNLOHU��GHQL]�DOJOHUL��RWODU�YH�\RVXQODU�GD�EL\RN�WOH�ND\QDNODUÕGÕU�� 
• %L\RN�WOH�HQHUMLVL�ELQOHUFH�\ÕOGÕU�NÕUVDO�NHVLPGH�X\JXODQDQ�ELU�HQHUML�W�U�G�U��+D\YDQ�

DWÕNODUÕQÕQ� \DNÕOPDVÕ� VRQXFX� ÕVÕ� HQHUMLVL� HOGH� HGLOPHVL� YH� \LQH� D\QÕ� úHNLOGH� RGXQ�
\DNÕOPDVÕ� GD� NÕUVDO� E|OJHOHUGH� oRN� X]XQ� ]DPDQGDQ� EHUL� X\JXODQDQ� NODVLN� EL\RN�WOH�
HQHUMLVL�RODUDN�WDQÕPODQPDNWDGÕU��*�Q�P�]GH�LVH�HQHUML�RUPDQODUÕ��HQHUML�ELWNL�WDUODODUÕ�
YH�D÷Do�HQG�VWULVLQGHQ�HOGH�HGLOHQ�HWDQRO��ELR�–�GL]HO�JLEL�\DNÕWODU�PRGHUQ�EL\RN�WOH�
enerji kaynDNODUÕ�RODUDN�NXOODQÕOPDNWDGÕU��+HPHQ�KHU�\HUGH�UDKDWoD�HOGH�HGLOHELOPHVL��
EL\RN�WOH�HQHUMLVLQLQ�\HQLOHQHELOLU�HQHUMLOHU�LoLQGH�D\UÕ�ELU�|QHPH�VDKLS�ROPDVÕQD�QHGHQ�
olur. 

• *�QHú� HQHUMLVLQLQ� RUJDQLN�PDGGH�KDOLQGH�GHSRODQPDVÕ� HVDVÕQD� GD\DQGÕ÷Õ� LoLQ� J�QHú�
enerjLVL�GHYDP�HWWL÷L�V�UHFH�EL\RN�WOH�HQHUMLVL�GH�GHYDP�HGHFHNWLU��7�P�EX�oHYUH�GRVWX�
|]HOOLNOHULQGHQ� GROD\Õ� VHUD� JD]ODUÕ� ROXúXPXQD� YH� DVLW� \D÷PXUODUÕ� ROXúXPXQD� QHGHQ�
ROPDPDNWDGÕU��*HQHOOLNOH�NÕUVDO�E|OJHOHUGH�NXOODQÕODQ�ELU�HQHUML�ND\QD÷ÕGÕU� 

• Tüm bu olumlu özHOOLNOHULQH�UD÷PHQ�EL\RN�WOH�HQHUMLVLQL�EDúND�HQHUMLOHUH�G|Q�úW�UPH�
VLVWHPOHULQLQ�GL÷HU�HQHUML�ND\QDNODUÕ�VLVWHPOHULQH�J|UH�YHULPOHUL�G�ú�NW�U�YH�oRN�ID]OD�
su gereksinimine ihtiyaç duyarlar. 

����%|O�P�6RQXoODUÕ 
dDOÕúPDGD�� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� NXOODQÕP� VLVWHPOHULQLQ� PLPDUL\H� HQWHJUDV\RQX�
DoÕNODQPÕú� YH� VLVWHPOHU� WDVDUÕP� ED÷ODPÕQGD� LQFHOHQGL÷L� JLEL� � VLVWHP� VHoLP� NULWHUOHULQGH�
|QHPOL� ELU� \HUL� EXOXQDQ�� PDOL\HW� YH� EDNÕP� NROD\OÕNODUÕ� JLEL� NRQXODUGD� GD� LQFHOHPHOHU�
\DSÕOPÕúWÕU�� 6LVWHPOHU� KDNNÕQGD� JHQHO� ELOJL� YHULOHUHN� DYDQWDMODUÕ� YH� GH]DYDQWDMODUÕ�
DoÕNODQPÕúWÕU��<HQLOHQHELOLU�HQHUML�ND\QDNODUÕQÕ�NXOODQÕUNHQ�EX�ND\QDNODUGDQ�HOGH�HGLOHQ�HQHUML�
W�U�Q�Q�X\JXODQDFD÷Õ� ELQDODU� LoLQ�X\JXQOX÷XQXQ�YH� VLVWHPLQ�X\JXODPD�� NXOODQÕP�YH�EDNÕP�
NROD\OÕ÷ÕQÕQ��|Q�\DWÕUÕP��NXOODQÕP�YH�DWÕN�PDOL\HWOHULQLQ�GH÷HUOHQGLULOPHVL�JHUHNPHNWHGLU��%X�
QHGHQOH� oDOÕúPD� NDSVDPÕQGD� HOH� DOÕQDQ� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕ� \XNDUÕGD� DQÕODQ�
EDúOÕNODU� DOWÕQGD� NDUúÕODúWÕUPDOÕ� RODUDN� GH÷HUOHQGLUHQ� WDEOR�� oDOÕúPDQÕQ� VRQXoODUÕQÕ� RUWD\D�
NR\PDN�DoÕVÕQGDQ�|QHPOLGLU���dL]HOJH�������� 
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dL]HOJH�����<HQLOHQHELOLU�HQHUMLOHULQ�PDOL\HWOHULQLQ�NDUúÕODúWÕUÕOPDVÕ 
 

  *�QHú� Enerjisi Rüzgar  Hidrojen Jeotermal Su  Biyokütle 
  kollektör pv  Enerjisi Enerjisi Enerji Enerjisi Enerjisi 
gQ�<DWÕUÕP�0DOL\HWL        
.XOODQÕP�0DOL\HWL        
%DNÕP�0DOL\HWL        
$WÕN�0DOL\HWL        
8\JXODPD�.ROD\OÕ÷Õ        
.XOODQÕP�.ROD\OÕ÷Õ        
%DNÕP�.ROD\OÕ÷Õ        

<�NVHN���2UWD���'�ú�N        

 

YenileQHELOLU�HQHUML�G|Q�ú�P�VLVWHPOHULQLQ�|Q�\DWÕUÕP��NXOODQÕP��EDNÕP�YH�DWÕN�PDOL\HWOHUL�LOH�
X\JXODPD��NXOODQÕP�YH�EDNÕP�NROD\OÕNODUÕ�dL]HOJH����¶GD�NDUúÕODúWÕUPDOÕ�RODUDN�J|VWHULOPLúWLU��
*|U�OG�÷�� JLEL�� |Q� \DWÕUÕP�� NXOODQÕP� � YH� EDNÕP� PDOL\HWL� HQ� G�ú�N� VLVWHP� J�QHú�
NROOHNW|UOHULGLU��)RWRYROWDLN�SLOOHU�YH�U�]JDU�SLOOHULQLQ�|Q�\DWÕUÕP�PDOL\HWOHUL�\�NVHN�ROVD�GD�
NXOODQÕP� PDOL\HWOHUL� ROGXNoD� G�ú�NW�U� DQFDN�� NROOHNW|UOHUH� RUDQOD� � EDNÕP� PDOL\HWOHUL�
yüksektir. Hidrojen enerji sistemleri  ve su enerji sistemlerinden daOJD� HQHUMLVL� G|Q�ú�P�
VLVWHPOHUL� VRQ� WHNQRORML��U�QOHULGLU��7LFDUL�DPDoOD�YH�NRQXWODUGD�NXOODQÕPODUÕ�KHQ�]�PHYFXW�
GH÷LOGLU�� EX� QHGHQOH� � |Q� \DWÕUÕP�� NXOODQÕP�� EDNÕP� PDOL\HWOHUL� ROGXNoD� ID]OD� ROGX÷X� JLEL�
KLGURMHQ�HQHUMLVL�G|Q�ú�P�VLVWHPOHULQLQ�X\JXODPDODUÕ�YH�NXOODQÕPODUÕ�NROD\�ROVD�GD��KHU� LNL�
VLVWHPLQ� GH� EDNÕP� NROD\OÕ÷Õ� EXOXQPDPDNWDGÕU�� +LGURHOHNWULN� VDQWUDOOHUL� LVH� P�KHQGLVOLN�
oDOÕúPDODUÕ�JHUHNWLUHQ��E�\�N�\HUOHúLP�\HUOHULQH�KL]PHW�YHUHQ�SDKDOÕ�VLVWHPOHUGLU�� 
-HRWHUPDO� HQHUML� VLVWHPOHULQLQ� |Q�\DWÕUÕP�PDOL\HWOHUL� ID]OD� ROVD� GD��NXOODQÕP�� EDNÕP�YH�DWÕN�
PDOL\HWOHUL�ROGXNoD�G�ú�NW�U��$QFDN�oHYUH\H�YHUGLNOHUL� ]DUDU�GL÷HU�J�QHú�HQHUMLVL�YH�U�]JDU�
HQHUMLVL�G|Q�ú�P�VLVWHPOHULQH�RUDQOD�oRN�GDKD�ID]ODGÕU��%L\RN�WOH�HQHUML�VLVWHPOHULQLQ�WHN�ELQD�
X\JXODPDODUÕ�HNRQRPLN�ROPDGÕ÷Õ�JLEL�PHYFXW�GD�GH÷LOGLU�� 
<HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕP� VÕUDVÕQGD� ROXúDELOHFHN� GH]DYDQWDMODUÕQÕ� GD�
NDUúÕODúWÕUPDOÕ� RODUDN� J|UPHN� \LQH� oDOÕúPDQÕQ� VRQXoODUÕ� DoÕVÕQGDQ� |QHPOL� ELU� QRNWDGÕU� ��
Çizelge 3.10 ). 
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Çizelge 3.10 YenilenebiOLU�HQHUML�ND\QDNODUÕ�G|Q�ú�P�VLVWHPOHUL�DYDQWDM�YH�GH]DYDQWDMODUÕ 
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'�Q\DGD� YH�7�UNL\H¶GH� HQ� oRN� NXOODQÕODQ� \HQLOHQHELOLU� HQHUML� ND\QD÷ÕQÕQ� J�QHú� HQHUMLVLGLU��
*�QHú�HQHUMLVL�VLVWHPOHULQLQ�WLFDUL�NXOODQÕPÕQÕQ�\D\JÕQ�ROPDVÕ��HQHUMLQLQ�NROD\�HOGH�HGLOHQ�ELU 
HQHUML�ND\QD÷Õ�ROPDVÕQGDQ�LOHUL�JHOPHNWHGLU��6LVWHPOHU��]HULQGH�X]XQ�\ÕOODU�V�UHQ�DUDúWÕUPDODU�
VRQXFX� VLVWHP� PDOL\HWOHUL� GL÷HU� \HQLOHQHELOLU� HQHUML� VLVWHPOHULQH� RUDQOD� ROGXNoD� G�ú�NW�U��
$\UÕFD�VLVWHPOHULQ�WHNQLN�HNLSPDQ�\D�GD�SDUoD�EXOPD�VÕNÕQWÕVÕ�EXOXQPDPDNWDGÕU��%X�GD��J�QHú�
HQHUMLVL� NXOODQÕP� VLVWHPOHULQH� WDOHELQ� DUWPDVÕQGDNL� |QHPOL� VHEHSOHUGHQGLU�� 6LVWHPOHULQ�
X\JXODPDVÕ�NROD\�ROGX÷X�JLEL�ELQDODUGD�WDVDUÕP�ED÷ODPÕQGD�|]J�UO�÷��NÕVÕWODPDNWDGÕU��$QFDN�
VLVWHP�HNLSPDQODUÕQÕQ��NROOHNW|U�YH�IRWRYROWDLN�SLOOHULQ�ROXúWXUGX÷X�DODQODU�GÕúÕQGD��ELQD�LoLQH�
DOÕQPDVÕ� HVWHWLN� ND\JÕODUGDQ� GROD\Õ� WHUFLK� HGLOPHOLGLU�� )RWRYROWDLN� SLOOHU� VRQ� \ÕOODUGD�
J�QGHPGH�RODQ� VLVWHPOHUGLU�DQFDN��NXOODQÕODQ�PDO]HPHQLQ�SDKDOÕ�ROPDVÕ� VLVWHP�|Q�\DWÕUÕP��
NXOODQÕP�YH�EDNÕP�PDOL\HWLQL�GH�DUWWÕUPDNWDGÕU��.RQX� LOH� LOJLOL�DUDúWÕUPDODU�YH�X\JXODPDODU�
DUWWÕNoD�IRWRYROWDLN�SLOOHU���UHWLOHQ�oHúLWOL�PRGHOOHUL� LOH�WDVDUÕP�ED÷ODPÕQGD�ELU�oRN�DOWHUQDWLI�
VXQXOPDVÕ� VRQXFX� WHUFLK� HGLOHQ� VLVWHPOHUGHQGLU�� � $QFDN� WDVDUÕP� YH� NXOODQÕP� DúDPDODUÕQGD�
sistem üzerine G�úHQ� J|OJH� DODQODU� VRQXFX� YHULPLQ� G�úPHVL� YH� NÕú� D\ODUÕQGD� VLVWHP�
NDSDVLWHVLQGH�D]DOPD�J|]DUGÕ�HGLOPHPHVL�JHUHNHQ�KXVXVODUGÕU� 
5�]JDU� HQHUMLVL�� J�QHúWHQ� VRQUD� NXOODQÕODQ� HQ� HVNL� \HQLOHQHELOLU� HQHUML� ND\QD÷ÕGÕU�� 6LVWHPLQ�
WLFDUL� X\JXODPDODUÕQD� �ONHPL]� GH� GDKLO� ROPDN� �]HUH� VÕNoD� UDVWODQPDNWDGÕU�� (OGH� HGLOHQ�
HQHUMLQLQ� oRN� IDUNOÕ� DODQODUGD� NXOODQÕODELOPHVL� VLVWHPH� RODQ� WDOHEL� DUWWÕUDQ� QHGHQOHUGHQGLU��
6LVWHPLQ�|Q�\DWÕUÕP�PDOL\HWL� ID]OD� ROPDVÕQD� UD÷PHQ�NXOODQÕP�PDOL\HWL�G�ú�NW�U��EDNÕPÕ�GD�
ROGXNoD�NROD\GÕU��6LVWHPGH�PLPDUL�ED÷ODPGD�KHUKDQJL�ELU�NÕVÕWODPD\D�JLGLOPH]NHQ�VLVWHPLQ�
|]HOOLNOH� J�U�OW�� YH� J�YHQOLN� VRUXQODUÕ� QHGHQL� LOH� NHQW� PHUNH]OHUL� LoLQ� X\JXQ� ROPDGÕ÷Õ�
J|U�OPHNWHGLU��6LVWHP�HNLSPDQODUÕ�W�UELQOHULQ�NRQXPXQD�J|UH�ELQD�LoLQH�DOÕQPDOÕGÕU� 
Hidrojen enerjisi hHPHQ�KHPHQ�W�P�HQHUML�ND\QDNODUÕQGDQ�HOGH�HGLOHQ�ELU�HQHUML�ND\QD÷ÕGÕU��
6LVWHP� ER\XWODUÕ� oRN� ID]OD� GH÷LOGLU� YH� VLVWHPOHU� WDúÕQDELOLUGLU� EX� QHGHQOH� KLoELU� WDVDUÕP�
NÕVÕWODPDVÕQD�QHGHQ�ROPDPDNWDGÕUODU��ùHKLU�LoL�YH�LVWHU�úHKLU�GÕúÕ�NXOODQÕPÕ�LoLQ�GH�X\JXQGXU� 
6LVWHPLQ� J�U�OW�� YH� WHNQLN� SDUoD� EXOPD� VÕNÕQWÕVÕ� EXOXQPDPDNWDGÕU�� $QFDN� VLVWHP� VRQ�
WHNQRORML� �U�Q�G�U�� 6LVWHPGH� NXOODQÕODQ� PDO]HPHOHULQ� SDKDOÕ� ROPDVÕ� VLVWHPLQ� |Q� \DWÕUÕP�
PDOL\HWLQL� GH� DUWWÕUPDNWDGÕU�� 6LVWHPLQ� WLFDUL� DQODPGD� NXOODQÕPÕ� PHYFXW� ROPDGÕ÷Õ� JLEL�
PLPDUOÕNWD�NXOODQÕPODUÕ�GD�EXOXQPDPDNWDGÕU��6LVWHP�LOH�LOJLOL�DUDúWÕUPDODU�GHYDP�HWPHNWHGLU��
6LVWHPLQ� KHQ�]� JLGHULOHPHPLú� ELU� GL÷HU� ROXPVX]� |]HOOL÷L� LVH� NRPSOHNV� ELU� \DSÕ\D� VDKLS�
ROPDVÕGÕU�� 
-HRWHUPDO� HQHUML� VDGHFH� PHNDQ� ÕVÕWPD� YH\D� VR÷XWPD� DPDoOÕ� GH÷LO�� HOGH� HGLOHQ� DNÕúNDQÕQ�
VÕFDNOÕ÷ÕQD� ED÷OÕ� RODUDN� VHE]H� YH� PH\YHFLOLN�� WDUÕP�� EDOÕNoÕOÕN�� Y�V�� JLEL� ELU� oRN� DODQGD�
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NXOODQÕODELOHQ� ELU� HQHUML� ND\QD÷ÕGÕU�� $QFDN� PLPDUOÕNWD� NXOODQÕPÕ� WDVDUÕP� ED÷ODPÕQGD� ED]Õ�
úDUWODUD� ED÷OÕ� ROGX÷XQGDQ�� NÕVÕWOD\ÕFÕ� ELU� VLVWHPGLU�� 6LVWHP� VDGHFH� ID\� KDWWÕ� RODQ� E|OJHOHUGH�
NXOODQÕODELOGL÷L�JLEL�VLVWHPGH�UHHQMHNVLRQ�JHUHNOLOL÷L�EXOXQPDNWDGÕU��$\UÕFD�VLVWHP�LoLQ�ELQD�
DUD]LVLQGH� JHUHNOL� � ERú� DODQÕQ� EXOXQPDVÕ� JHUHNPHNWHGLU� NL� EX� GD� VLVWHPLQ� NÕUVDO� NVLPGH�
X\JXODQPDVÕQÕ�|QJ|UPHNWHGLU��$\UÕFD�VLVWHPLQ�|Q��\DWÕUÕP�PDOL\HWLQLQ�\�NVHN�ROGX÷X�J|]DUGÕ�
HGLOPHPHVL�JHUHNHQ�ELU�XQVXUGXU��-HRWHUPDO�HQHUML�NXOODQÕP�VLVWHPOHUL�ELU�GHSUHP��ONHVL�RODQ�
�ONHPL]GH�ID\�KDWODUÕ��]HULQGH�PHNDQ�ÕVÕWPD�\D�GD�VR÷XWPDVÕQGD�YH�NDSOÕFD�WXUL]PLQGH�VÕNoD�
X\JXODQPDNWDGÕU�� 
6X�HQHUMLOHUL�NXOODQÕP�VLVWHPOHUL�SDKDOÕ�VLVWHPOHUGLU��+LGURHOHNWULN�VDQWUDOOHUL�E�\�N�\HUOHúLP�
E|OJHOHULQH� KL]PHW� YHULUNHQ� LOHUL� WHNQRORML� X\JXODPDODUÕQÕ� EDUÕQGÕUDQ� E�\�N� VLVWHPOHUGLU� YH�
WHNLO� ELQD� |OoH÷LQH� LQGLUJHQHPH]OHU�� 'DOJD� HQHUML� VLVWHPOHULQLQ� LVH� PLPDUOÕNWD� WLFDUL�
X\JXODPDODUÕ�PHYFXW�ROPDGÕ÷Õ�JLEL�NRQX�LOH�LOJLOL�DUDúWÕUPDODU�GHYDP�HWPHNWHGLU��%X�QHGHQOH�
VLVWHPLQ�|Q�\DWÕUÕP��NXOODQÕP�YH�EDNÕP�PDOL\HWOHUL�ID]ODGÕU��$\UÕFD�WHNQLN�HOHPDQ�YH�HNLSPDQ�
EXOPD�VÕNÕQWÕVÕ�PHYFXWWXU�� 
Biyokütle enerji sistemleUL� E�\�N� \HUOHúLP� E|OJHOHULQH� KL]PHW� YHUHQ� WHVLVOHUGLU�� 7HN� ELQD�
|OoH÷LQGH�X\JXODPDODUÕ�HNRQRPLN�ROPDPDNWDGÕU��$\UÕFD�VLVWHPGHQ�GL÷HU�\HQLOHQHELOLU�HQHUML�
VLVWHPOHULQH�RUDQOD�\HWHUOL�YHULP�DOÕQDPDPDNWDGÕU� 
<HQLOHQHELOLU� HQHUML� NXOODQÕP� VLVWHPOHUL� � ELQDODUGa, genellikle ek bir yapay sistem ile 

GHVWHNOHQPHNWHGLU�� � %LQD� WDVDUÕPODUÕQGD� HQHUML� WDVDUUXIX� YH� ND]DQÕPÕ� VD÷OD\DQ� HNRORMLN�
WDVDUÕP� NULWHUOHUL� LOH� EHUDEHU�� ELQD� LOH� X\XPOX�� NXOODQÕFÕ� LKWL\DoODUÕQD� FHYDS� YHUHELOHQ� ELU�
VLVWHP� VHoLOPHNWHGLU�� %LQD� WDVDUÕP� DúDPDVÕQGD� VHoLOHQ� VLVWHP� JHWLULOHUL� YH� úDUWODUÕ� GD� HOH�
DOÕQPDNWDGÕU� 
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4. SONUÇLAR 

<HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕPÕQÕ� YH� oHYUH\H� RODQ� ROXPVX]� HWNLOHULQL� HQ� D]D�
LQGLUPHN� \�]\ÕOÕPÕ]ÕQ� HQHUML� SROLWLNDVÕQÕQ� WHPHOLQL� ROXúWXUPDNWDGÕU�� %X� ED÷ODPGa 

\HQLOHQHELOLU� HQHUML� ND\QDNODUÕQD� \|QHOPHN� NDoÕQÕOPD]� ROPXúWXU�� <�]\ÕOÕPÕ]GD� \DúDQDQ��
HQHUML�NUL]OHUL��HQHUML�LKWL\DFÕQÕ�J�QGHPH�JHWLUPLú�YH�ELU�oRN�VHNW|UGH�NRQX�LOH�LOJLOL�oDOÕúPDODU�
EDúODPÕúWÕU�� 
6DQD\L�GHYULPL�YH�EHUDEHULQGH�JHOLúHQ�WHNQRORML�\�]\ÕOÕPÕ]GD�WHKOLNHOL�ER\XWODUD�XODúDQ�oHYUH�
NLUOLOL÷LQH� QHGHQ� ROPXúWXU�� 7HNQRORMLGHNL� JHOLúPHOHU� oHúLWOL� \HQL� VHNW|UOHU� RUWD\D� oÕNPDVÕQD�
VHEHS�ROPXú�E|\OHOLNOH�Lú�LPNDQODUÕQÕQ�GD�DUWPDVÕ�LOH�G�Q\DGD�KÕ]OÕ�ELU�Q�IXV�DUWÕúÕ�PH\GDQD�
JHOPLúWLU�� � 1�IXVXQ� DUWPDVÕ� EHUDEHULQGH� EDUÕQPD� LKWL\DFÕQÕ� GD� JHWLUPLú� E|\OHOLNOH� NRQXW�
JHUHNVLQLPL�J�QGHPH�JHOPLúWLU�� øQúDDW� VHNW|U��GH�GL÷HUOHUL� JLEL�JHOLúPH�J|VWHUPLú�YH�NRQXW�
PLNWDUÕQGD�GD�DUWÕú�J|U�OP�úW�U�� 
���� \�\�¶ÕQ� � VRQODUÕQD� GR÷UX� \DúDQDQ� HQHUML� NUL]OHUL�� \HQLOHQHPH\HQ� HQHUML� ND\QDNODUÕQÕQ� HQ�
ID]OD� JHOHFHN� \�]\ÕO� LoLQGH� W�NHQHFH÷L� JHUoH÷LQL� J|VWHUPLúWLU�� <HQLOHQHPH\HQ� HQHUML�
ND\QDNODUÕQD�DOWHUQDWLI�HQHUML�ND\QDNODUÕ�EXOPD�\ROXQD�JLGLOPLú�YH�WHPL]��\HQLOHQHELOLU�HQHUML�
ND\QDNODUÕ�NXOODQÕPÕ��]HULQGH�oDOÕúPDODU�EDúODPÕúWÕU��g]HOOLNOH�LQúDDW�VHNW|U��LON�oDOÕúPDODUÕQ�
\DSÕOGÕ÷Õ�DODQODUGDQ�ELUL�ROPXúWXU��(QHUML� W�NHWLPLQGH�G�Q\DGD�E�\�N�ELU�RUDQD�VDKLS� LQúDDW�
VHNW|U��oHYUH�NLUOLOL÷LQGH�GH�HWNLQ� URO�R\QDPDNWDGÕU��%X�QHGHQOH�HQHUML� WDVDUUXIX�YH��UHWLPL�
konusunda, yenilenebilir enerji ka\QDNODUÕQÕQ� NXOODQÕP� VLVWHPOHUL� ELQDODUGD� |QHPOL� ELU� \HU�
WXWPDNWDGÕU��%XUDGD�GD�PLPDUODUD�G�úHQ�oHúLWOL�J|UHY�YH�VRUXPOXOXNODU�EXOXQPDNWDGÕU�� 
dDOÕúPDQÕQ�VRQXoODUÕ�DúD÷ÕGDNL�JLEL�VÕUDODQDELOLU� 
• %LQDODUGD� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕ� G|Q�ú�P� VLVWHPOHULQL kullanarak enerji 

�UHWPHN� YH� WDVDUÕPGD� HQHUML� WDVDUUXIX� VD÷OD\DFDN� NULWHUOHUH� GLNNDW� HWPHN�
\�]\ÕOÕPÕ]GDNL�HQHUML�NUL]LQGH�PLPDUODUD�G�úHQ�|QHPOL�ELU�VRUXPOXOXN�ROPXúWXU� 

• %LQD� WDVDUÕP� DúDPDVÕ� VÕUDVÕQGD\NHQ� X\JXODQDFDN� \HQLOHQHELOLU� HQHUML� G|Q�ú�P�
sistemine karar verilmektedir. 

• .DUDU� DúDPDVÕQGD� VHoLOHQ� VLVWHP� LoLQ� JHUHNOL� NULWHUOHUH� ELQDQÕQ� WDVDUÕP� ED÷ODPÕQGD�
FHYDS�YHULS�YHUHPH\HFH÷L�EHOLUOHQPHNWHGLU� 

• %LQD�LoLQ�HQ�HNRQRPLN�YH�|Q�\DWÕUÕP�PDOL\HWLQL�HQ�NÕVD�]DPDQGD�WHODIL�HGHELOHQ�DQFDN�
uzun ömürlü bir sistem VHoLPL�\DSÕOPDNWDGÕU� 
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• .DUDU� DúDPDVÕQGD� VHoLOHQ� VLVWHPLQ� EDNÕP� PDOL\HWL� YH� NROD\OÕ÷Õ� GD� J|]|Q�QGH�
EXOXQGXUXOPDNWDGÕU��+HQ�]� WLFDUL�DPDoOD�NXOODQÕODPD\DQ�VLVWHPOHUGH�PDOL\HW�� WHNQLN�
ekipman ve eleman bulma gibi zorluklar görülmektedir. 

• Seçilen sisteme uygun olarak sistemin getirileri olabilecek jeneratör, kazan dairesi, 

PDNLQH�GDLUHVL�� KLGURIRU�� DQD� WDEOD��D\GÕQODWPD�RGDVÕ��J�YHQOLN�PHUNH]L��ELOJL� LúOHP��
\DQJÕQ�VDQWUDOL��LúOHWPH�PHUNH]L�JLEL�WHNQLN�ELULPOHUH�X\JXQ�WDVDUÕPODU�\DSÕOPDNWDGÕU� 

• (QHUML�� NXOODQÕP� DúDPDVÕQGD� LQFHOHQGL÷LQGH� PLPDUL� SODQODPD� YH� WDVDUÕP�
\DNODúÕPODUÕQÕQ� HQHUML� WDVDUUXIX� LoLQ� oRN� |QHPOL� ROGX÷X� DQODúÕOPDNWDGÕU�� $NWLI�
VLVWHPOHUH�GHVWHN�RODUDN�SDVLI�HQHUML�ND]DQÕPÕ�YH�WDVDUUXIX�LOH�LOJLOL�NDUDUODU�DOÕQDELOLU� 

%LQDODUGD� WDVDUÕP� DúDPDVÕQGD� SDVLI� LNOLPOHQGLUPHQLQ� \HWHUOL� ROPDGÕ÷Õ� GXUXPODUGD�
NXOODQÕODELOHFHN� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQGDQ� HQHUML� �UHWHQ� HWNLQ� VLVWHPOHULQ� WDVDUÕP��
�UHWLP��X\JXODPD�YH�LúOHWPH�V�UHoOHULQGH�PLPDUODUOD�EHUDEHU�LOJLOL�X]PDQODU�DUDVÕQGD�ELU�HNLS�
oDOÕúPDVÕQÕQ�ROPDVÕ�NDoÕQÕOPD]GÕU��%X�úHNLOGH�X\JXODQDFDN�VLVWHPOHUOH�PLPDUL�YH�VWU�NW�UHO�
VLVWHPOHU�DUDVÕQGD�HQWHJUDV\RQ�E�W�Q�\OH�VD÷ODQDELOLU�YH�HQHUML�W�NHWLPL�HQ�D]D�LQGLULOHELOGL÷L�
JLEL� HVWHWLN� DoÕGDQ� GD� RUWD\D� oÕNDELOHFHN� VRUXQODU� RUWDGDQ� NDOGÕUÕOPDNWDGÕU�� 8\JXODQDFDN�
siVWHPOHULQ�ELQD�LOH�ELU�E�W�Q�RODUDN�HOH�DOÕQPDVÕ��UHWLP��X\JXODPD�YH�LúOHWLP�PDOL\HWOHULQGH�
de oldukça tasarruf ettirmektedir. 

7�UNL\H¶QLQ� VDKLS�ROGX÷X�\HQLOHQHELOLU� HQHUML�SRWDQVL\HOL�GLNNDWH�DOÕQDFDN�ROXUVD��NXOODQÕODQ�
HQHUMLQLQ�E�\�N�ELU�NÕVPÕQÕQ�\HQLOHQHELOLU� HQHUML�ND\QDNODUÕQGDQ�VD÷ODQPDVÕ�\|Q�QGH�KLoELU�
HQJHO� EXOXQPDPDNWDGÕU�� -RKDQQHVEXUJ� 6�UG�U�OHELOLU� .DONÕQPD� '�Q\D� =LUYHVL¶QGH�
\HQLOHQHELOLU� HQHUML�ND\QDNODUÕQÕQ� NXOODQÕPODUÕQÕQ� WRSODP�PHYFXW� HQHUML�ND\QDN�NXOODQÕPÕQD�
RUDQÕQÕ�DUWWÕUPD�KHGHIOHQPLú�YH�8OXVDO�.RRUGLQDV\RQ�*UXEX�7�&��dHYUH�%DNDQOÕ÷Õ�\DUGÕPÕ�LOH�
NRQX� LOH� LOJLOL� oDOÕúPDODU� EDúODWÕOPÕúWÕU�� %LU� DQ� |QFH� NRQX� LOH� LOJLOL� \DVDO� G�]HQOHPHOHU�
\DSÕOPDOÕ� YH� LOJLOL� UHVPL� NXUXOXúODU�ND\QDN�\HUOHULQL��PLNWDUÕQÕ�YH�SRWDQVL\HOLQL�EHOLUOH\HUHN�
bilimsel çaOÕúPDODU� EDúODWPDOÕGÕU��'HYOHW� WHúYL÷L�� NUHGL� NROD\OÕ÷Õ�� YHUJL� LQGLULPL�� LON� \DWÕUÕP�
PDOL\HWLQLQ� ELU� NÕVPÕQÕ� NDUúÕODPD� JLEL� X\JXODPDODU� LOH� |]HO� JLULúLPFLOHU� WHúYLN� HGLOPHOL���
GHVWHNOHQPHOL�YH�VLVWHPOHULQ�NXOODQÕP�RUDQÕ��ONH�oDSÕQGD�DUWWÕUÕOPDOÕGÕU� 
YenileQHELOLU� HQHUML�ND\QDNODUÕ�NXOODQÕP�VLVWHPOHULQLQ�ELQD\D�HQWHJUDV\RQXQX�HQ� L\L� úHNLOGH�
DQODWPDN�DPDFÕ\OD��KD]ÕUODQDQ�WDEORODU�VLVWHPOHULQ�NRQXWODUGD�NXOODQÕPÕQD�\|QHOLN�WHNQLN�YH�
SUDWLN� ELOJL� LoHUGL÷LQGHQ� GROD\Õ� D\UÕ� ELU� |QHP� WDúÕPDNWDGÕU�� (NWH� YHULOHQ� WDEORODUGD�� J�QHú�
NROOHNW|UOHUL��IRWRYROWDLN�SLOOHU��U�]JDU�W�UELQOHUL��MHRWHUPDO�ÕVÕ�SRPSDODUÕ��\DNÕW�SLOOHUL��GDOJD�
HQHUMLVL� G|Q�úW�U�F�OHULQGHQ� ZHOOV� W�UELQOHUL� JLEL� NRQXWODUOD� GR÷UXGDQ� LOLúNLOL� VLVWHPOHU� HOH�
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DOÕQPÕúWÕU�� %DUDMODU� YH� EL\RN�WOH� HQHUMLVL� G|Q�ú�P� VLVWHPOHULQH�� � WHN� ELU� NRQXW� |OoH÷LQGH�
NXOODQÕODPD\DFDNODUÕQGDQ�GROD\Õ�GH÷LQLOPHPLúWLU�� 
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