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VLVWHPOHUL�EX�SUREOHP�LoLQ�oRN�|QHPOL�ELU�o|]�PG�U��%X�oDOÕúPDGD�NRMHQHUDV\RQ�VLVWHPOHUL
YH�NRMHQHUDV\RQ�VLVWHPOHULQLQ�DYDQWDMODUÕ�GHWD\OÕ�ELU�úHNLOGH�DQODWÕODFDNWÕU�

%DVLW� ELU� WDQÕPD� J|UH� NRMHQHUDV\RQ�� HOHNWULN� YH� ÕVÕ� HQHUMLVLQLQ� ELUOLNWH
�UHWLOPHVL�DQODPÕQD�JHOLU��%X�VLVWHPOHULQ�LNL�IDUNOÕ�X\JXODPDVÕ�PHYFXWWXU�

%XQODUÕQ� LONL� JD]� W�UELQOL� NRMHQHUDV\RQ� VLVWHPOHULGLU�� (÷HU� ÕVÕ� HQHUMLVLQH
HOHNWULN�HQHUMLVLQGHQ�GDKD�ID]OD�LKWL\Do�GX\XOX\RUVD�EX�VLVWHPOHU�NXOODQÕOÕU��%X�WLS�VLVWHPOHU
�������0:�DUDVÕQGD�oDOÕúÕUODU�

øNLQFL�X\JXODPD�JD]�PRWRUX�NRMHQHUDV\RQ�VLVWHPOHULGLU��%X�VLVWHPOHU�����N:�
�� 0:¶OÕN� J�o� DUDOÕ÷ÕQGD� oDOÕúÕUODU� YH� HOHNWULN� HQHUMLVLQH� GDKD� ID]OD� LKWL\Do� GX\XOGX÷X
zaman bu sistemler seçilirler.

+HU�LNL�X\JXODPDQÕQ�GD�ED]Õ�IDUNOÕ�DYDQWDMODUÕ�YDUGÕU��%X�QHGHQOH�VLVWHP�VHoLPL
GLNNDWOL� ELU� úHNLOGH� \DSÕOPDOÕ� YH� VHoLPL� HWNLOH\HQ� IDNW|UOHULQ� W�P�� GHWD\OÕ� ELU� úHNLOGH
incelenmelidir.

.RMHQHUDV\RQ� VLVWHPOHUL�� JHOHQHNVHO� VLVWHPOHUGHQ� �HOHNWULN� YH� ÕVÕ� HQHUMLVLQLQ
D\UÕ�\HUOHUGH��UHWLOGL÷L�VLVWHPOHU��GDKD�YHULPOLGLUOHU��.RMHQHUDV\RQ�VLVWHPOHULQLQ�YHULPOLOL÷L
������� FLYDUÕQGDGÕU�� 'L÷HU� \DQGDQ� JHOLúPLú� WHUPLN� VDQWUDOOHULQ� ELOH� YHULPOLOL÷L� VDGHFH
%55’tir.

2005, 109 Sayfa

Anahtar Kelimeler : .RMHQHUDV\RQ�6LVWHPOHUL��JD]�W�UELQL�YH�JD]�PRWRUX�X\JXODPDODUÕ



ABSTRACT

COGENERATION SYSTEMS AND TECHNICAL AND ECONOMICAL

APPLICATION OF A COGENARTION SYSTEM IN AN INDUSTRIAL

APPLICATION

A big energy problem is waiting people in the future. Cogeneration systems is a
very important solution for this problem. In this work cogeneration systems and their
advantages will be explained detailedly.

According to a simple description cogeneration means electric and heat energies
are produced together. These systems have two different applications.

First of these is cogeneration systems with gas turbine. If people needs the heat
energy much than electric energy these systems are used. These work between 4,5-20 MW.

Second application is cogeneration systems with gas motor. These systems work
between 100 kW-3 MW and when the electric energy was needed much than these systems
are chosen.

Both of application have some different advantages. So selection of system must
be done carefully and all of factors effected selection must be examined in detail.

Cogeneration sytems are much productive than classical systems (Electric and
heat energies are produced in different place in these systems). Cogeneration systems’
productivity are about %80-90. On the other hand new termic central’s productivity is only
%55.

2005, 109 Pages

Key Words : Cogeneration systems; application of gas türbine and gas motor



ÖNSÖZ

.RMHQHUDV\RQ�VDQWUDOOHUL�JHOHFH÷LQ�HQHUML��UHWLP�VLVWHPOHUL�RODUDN�J|U�OHQ�DQFDN
KHQ�]� HQHUML� VHNW|U�QGH� \HQL� \HQL� WDQÕQDQ� VLVWHPOHUGLU�� %X� VLVWHPOHU� VD÷ODGÕNODUÕ� \�NVHN
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ùHNLO�������.ODVLN�VLVWHPOHUGH�YHULP�úHPDVÕ���������������������������������������������������������������������������
ùHNLO�������.RMHQHUDV\RQ�VLVWHPOHULQGH�YHULP�úHPDVÕ������������������������������������������������������������
ùHNLO������ *HOHQHNVHO�<|QWHPOHUGH�9HULP�YH�.D\ÕS�(QHUML��������������������������������������������������
ùHNLO�������.RMHQHUDV\RQ�6DQWUDOÕQGDNL�9HULP�9H�.D\ÕSODU���������������������������������������������������
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a        =                   Amortisman Faktörü

C       =                   %LOHúLN�,VÕ�*�o�6DQWUDOLQLQ�<DWÕUÕP�%HGHOL
CHP  =�������������������%LUOHúLN�,VÕ�*�o�hUHWLP�6LVWHPOHUL
E       =                   Santralin Elektrik Üretim Gücü

EYO  =�������������������(QHUMLGHQ�<DUDUODQPD�2UDQÕ
EIO   =�������������������(OHNWULN�,VÕ�2UDQÕ
f e������ ��������������������(OHNWUL÷LQ�)L\DWÕ
f q         ��������������������,VÕQÕQ�)L\DWÕ
f y      =                    <DNÕW�)L\DWÕ
Qç        �������������������<R÷XúWXUFXGDQ�dHYUH\H�$NWDUÕODQ�,VÕ�(QHUMLVL
Qg        ��������������������.RQYDQVL\RQHO�6LVWHPOHUGH�dHYUH\H�$NWDUÕODQ�,VÕ�(QHUMLVL
QH       ��������������������,VÕ�0DNLQHVLQGHQ�$OÕQDQ�,VÕ�(QHUMLVL
QL       ��������������������.RQYDQVL\RQHO�6LVWHPOHUGH�dHYUH\H�$NWDUÕODQ�,VÕ�(QHUMLVL
s        =                    6DQWUDOLQ�<ÕOOÕN�dDOÕúPD�6�UHVL
W      =�������������������%LU�,VÕ�0DNLQHVLQGH�hUHWLOHQ�øú
TEP  =��������������������7RQ�(úGH÷HUL�3HWURO
ηη       =                   ,VÕO�9HULP
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7HNQRORMLN� DoÕGDQ� JHOLúPHPLú� �ONHOHU� KHQ�]� NHQGL� \DSÕODUÕQD� X\JXQ� HQHUML
SROLWLNDODUÕQÕ� EHOLUOH\HPHPLúOHUGLU� YH� EX� GD� EX� �ONHOHULQ� HQ� |QHPOL� GH]DYDQWDMODUÕ
ROPDNWDGÕU�� %XJ�Q� KDOD� JHOLúPHNWH� RODQ� �ONHPL]� GH� QH� \D]ÕN� NL� VD÷OÕNOÕ� ELU� HQHUML
SROLWLNDVÕQD� VDKLS� GH÷LOGLU�� hONHPL]� D\QÕ� ]DPDQGD� NÕVÕWOÕ� HQHUML� ND\QDNODUÕQD� VDKLS� ELU
�ONHGLU�� %X� QHGHQOH� VRQ� \ÕOODUGD� HQHUMLQLQ� �UHWLP� YH� NXOODQÕP� DúDPDVÕQGD� YHULPOLOL÷LQ
DUWWÕUÕOPDVÕ��ND\ÕSODUÕQ�HQ�D]�G�]H\GH�WXWXOPDVÕ�GDKD�ID]OD�|QHP�ND]DQPD\D�EDúODPÕúWÕU�

.RMHQHUDV\RQ� \DQL� ELOHúLN� ÕVÕ�J�o� �UHWLP� VLVWHPOHUL� �&+3��� HQ� NÕVD� DQODPÕ\OD
HQHUMLQLQ� KHP� ÕVÕ� KHP� GH� HOHNWULN� úHNOLQGH� ELUOLNWH� �UHWLOGL÷L� VLVWHPOHULGLU�� (QHUMLQLQ� EX
\|QWHPOH� �UHWLOPHVL�� ÕVÕ� YH� HOHNWUL÷LQ� D\UÕ� D\UÕ� IDUNOÕ� \HUOHUGH� �UHWLOPHVLQGHQ� GDKD
HNRQRPLN� VRQXoODU� GR÷XUPDNWDGÕU�� $\UÕFD� HQHUML� �UHWLP� LúOHPLQLQ�� W�NHWLPLQ� ROGX÷X
PHUNH]OHULQ� \DNÕQODUÕQGD� JHUoHNOHúWLULOPHVL� NXOODQÕODELOLUOLN� YH� HNRQRPLN� DoÕODUGDQ� GDKD
X\JXQ�RODFDNWÕU��ø1$//,�YH�DUN���������

.RMHQHUDV\RQ� VLVWHPOHUL� JD]� W�UELQL� NRMHQHUDV\RQ� WHNQL÷L� YH� JD]� PRWRUX
NRMHQHUDV\RQ� WHNQL÷L� ROPDN� �]HUH� LNL� úHNLOGH� X\JXODQÕU�� +HU� LNL� WHNQL÷LQ� ELUELULQH� RUDQOD
ED]Õ� �VW�QO�NOHUL� YDUGÕU�� %X� \�]GHQ� VLVWHP� VHoLPL� VÕUDVÕQGD� W�P� NULWHUOHU� J|]GHQ
JHoLULOGLNWHQ�VRQUD�VLVWHP�VHoLPL�\DSÕOPDOÕGÕU�

.RMHQHUDV\RQ�VLVWHPOHUL�NRQYDQVL\HO�VLVWHPOHUOH�NDUúÕODúWÕUÕOGÕ÷ÕQGD�VLVWHP�YHULPL
\DNODúÕN� ������� GDKD� \�NVHN� ROPDNWDGÕU�� (OHNWULN� YH� ÕVÕQÕQ� D\UÕ� \HUOHUGH� �UHWLOGL÷L
NRQYDQVL\HO� VLVWHPOHUGH� HOHNWULN� �UHWLP� YHULPL� \DNODúÕN� �������� ÕVÕ� �UHWLP� YHULPL� LVH
\DNODúÕN� ������� ROPDNWDGÕU�� %X� UDNDPODUOD� WRSODP� YHULP� ������� FLYDUÕQGD
JHUoHNOHúPHNWHGLU�� 'L÷HU� WDUDIWDQ� NRMHQHUDV\RQ� VLVWHPOHULQLQ� YHULPOHUL� ���¶ODUD
XODúPDNWDGÕU�

%X� oDOÕúPDGD� |QFHOLNOH� NRMHQHUDV\RQ� VLVWHPOHULQLQ� WDQÕWÕPÕ� JHQLú� ELU� úHNLOGH
\DSÕODFDN�VRQUDGD�VLVWHPLQ�WHNQLN�YH�HNRQRPLN�DoÕODUGDQ�RODELOLUOL÷L��]HULQGH�GXUXODFDNWÕU�
6LVWHPGH� NXOODQÕODQ� \DNÕWODU�� oHYULP� W�UOHUL�� NRMHQHUDV\RQ� WHNQLNOHUL� YV�� NRQXODU� JHQLú� ELU
úHNLOGH�HOH�DOÕQDFDNWÕU�



1.1. Kojenerasyon Nedir

.RMHQHUDV\RQ��D\QÕ�VLVWHPGHQ�HOHNWULN�YH�ÕVÕ�HQHUMLVLQL�ELUOLNWH��UHWPHN�GHPHNWLU�
.RMHQHUDV\RQ�VLVWHPOHUL�D\QÕ�VLVWHPGH�ÕVÕ�YH�HOHNWUL÷L��UHWHUHN��ELULQFLO�HQHUML�ND\QDNODUÕQÕ
���¶ODUD�YDUDELOHQ�\�NVHN�YHULPOHUOH��LNLQFLO�HQHUML�ND\QDNODUÕQD�G|Q�úW�UPHNWHGLUOHU�

ùHNLO������.RMHQHUDV\RQ�ùHPDVÕ

3ULPHU�\DNÕW�UH]HUYOHULQLQ�D]DOGÕ÷Õ�YH�JOREDO�UHNDEHWLQ�DUWWÕ÷Õ�J�Q�P�]�RUWDPÕQGD
HQHUML�JLUGLOHULQGH�V�UHNOLOLN��NDOLWH�YH�DVJDUL�PDOL\HWOHUL�VD÷ODPDN��NDoÕQÕOPD]�ROPXúWXU��%X
DQODPGD�NRMHQHUDV\RQ�J�Q�P�]�oD÷GDú��HQHUML�\|QHWLPL��WHNQLNOHUL�LoLQGH�|Q�VÕUDODUGD�\HU
DOPDNWDGÕU��$121ø0������N��

'�Q\D�SHWURO�UH]HUYLQLQ�������GR÷DO�JD]�UH]HUYLQLQ������YH�N|P�U�UH]HUYLQLQ�GH
�����\ÕOÕQGD�W�NHQPLú�ROPDVÕ�EHNOHQPHNWHGLU��%X�GXUXP�J|]|Q�QH�DOÕQDUDN�DOWHUQDWLI�HQHUML
ND\QDNODUÕ��]HULQGH�\DSÕODQ�DUDúWÕUPDODU�\R÷XQODúPÕú�YH�EX�ND\QDNODUD�GD\DQDQ�SURMHOHULQ

øODYH�\DNÕW
NXOODQÕOPDVÕ

$WÕN�ÕVÕ
ND]DQÕ
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hava

buhar
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|QHPL� DUWPÕúWÕU�� $\UÕFD� LQVDQOÕ÷ÕQ� HQHUML� LVUDIÕQGDQ� YD]JHoPHVL� YH� HQHUML\L� HQ� \�NVHN
YHULPOH�NXOODQDELOHFHN�WHNQRORMLN�\HQLOLNOHUL�GH�JHUoHNOHúWLUPHN�LoLQ�|]HO�oDED�VDUI�HWPHVL
JHUHNOLGLU�� hONHPL]� HQHUML� ND\QDNODUÕ�� WHNQRORML� YH� ILQDQVPDQ� DoÕVÕQGDQ� GÕúD� ED÷ÕPOÕ� ELU
�ONHGLU�� %X� GXUXP� HQHUML� VHNW|U�QGH� X]XQ� YDGHOL� YH� HWNLQ� SODQODPDODUÕQ� |QHPLQL
DUWWÕUPDNWDGÕU�

(QHUML� X\JXODPDODUÕQGD� NRMHQHUDV\RQ�� \DQL� ELOHúLN� ÕVÕ�J�o� �UHWLP� VLVWHPOHUL\OH
�&+3��&RPELQHG�+HDW� DQG�3RZHU��� HOHNWULN� �UHWLUNHQ� ND\EHGLOHQ� o�U�N� EXKDUÕQ� \R÷XúPD
ÕVÕVÕ� GH÷HUOHQGLULOHUHN� HQHUML� YHULPOLOL÷L� DUWÕUÕOÕU�� .RMHQHUDV\RQ�� ROXúDQ� o�U�N� EXKDUÕQ
GH÷HUOHQGLULOPHVL\OH�� NRQYDQVL\RQHO� VLVWHPH� J|UH� HQHUMLGHQ� GDKD� ID]OD� \DUDUODQÕOPDVÕQD
GD\DQÕU�

(OHNWULN� �UHWLPL� VÕUDVÕQGD� ROXúDQ� o�U�N� EXKDU� oRN� JHQLú� ELU� NXOODQÕP� DODQÕQD
VDKLSWLU��7�NHWLFLOHU�HQHUML\H�HOHNWULN��EXKDU�YV�� úHNLOOHUGH� LKWL\Do�GX\DELOLUOHU��%X�QHGHQOH
WHN� ELU� VLVWHPGHQ� LKWL\DoODUÕQÕ� NDUúÕOD\DELOPHOHUL� RQODUD� ELUoRN� \DUDU� VD÷ODPDNWDGÕU�
�$121ø0������E�

%LOHúLN�,VÕ�YH�*�o�hUHWLPL�WHNQL÷LQGH�DQD�ND\QDN��NXOODQÕODQ�JD]�W�UELQL�YH\D�JD]
PRWRUXQXQ�MHQHUDW|U�J�F��LOH�PRWRU�VR÷XWPD�ÕVÕVÕ��\D÷ODPD�\D÷Õ�YH�HJVR]�JD]ÕQÕQ�ÕVÕVÕGÕU�

Konvansiyonel yani klasik enerji üretim sistemleri (Termik santrallerde elektrik

�UHWLPL�� ND]DQODUGD� ÕVÕ� �UHWLPL�� oHYUH\L� NLUOHWPHNWHGLU�� $\UÕFD� EX� VLVWHPOHUGH� SULPHU
HQHUMLQLQ�\DNODúÕN�������¶L�DWÕN� ÕVÕ�RODUDN�]L\DQ�ROPDNWDGÕU��%X�GH]DYDQWDMODUÕ�J|]�|Q�QH
DOÕQGÕ÷ÕQGD� NRQYDQVL\RQHO� VLVWHPOHUGHNL� HQHUML� �UHWLP�PDOL\HWL� NRMHQHUDV\RQ� VLVWHPOHULQH
RUDQOD� oRN� \�NVHN� ROPDNWDGÕU�� Günümüzde ileri teknoloji kullanan termik santraller bu

YHULPL����¶OHUH� NDGDU� oÕNDUPÕú� DQFDN� EX� YHULP� HQHUML� LOHWLP� YH� GD÷ÕWÕP� VLVWHPOHULQGHNL
ND\ÕSODU� KHVDED� NDWÕOPDGDQ� KHVDSODQPÕúWÕU�� .ODVLN� úHNLOGH� HOHNWULN� �UHWLPL� \DSÕOGÕ÷ÕQGD
HQHUMLQLQ������¶X�LOHWLP�YH�GD÷ÕWÕP�E|O�POHULQGH�ND\ED�X÷UDPDNWDGÕU��hUHWLPLQ�\DSÕOGÕ÷Õ
\HUGHQ� LKWL\Do� GX\XODQ� \HUH� NDGDU� RODQ� EX� ND\ÕSODU� VRQ� NXOODQÕFÕ\D� NDGDU� LQLOGL÷LQGH
EHOLUJLQ�ELU�DUWÕú�J|VWHULU�

�%XQD�NDUúÕOÕN�ELU�NRMHQHUDV\RQ�VLVWHPLQGH�HOHNWULN��UHWLPL�VÕUDVÕQGD�RUWD\D�oÕNDQ
ÕVÕ��HúDQM|UOHU�\DUGÕPÕ\OD�oHúLWOL�ÕVÕ�LKWL\DoODUÕ�LoLQ��6ÕFDN�VX��EXKDU��DEVRUEVL\RQOX�VR÷XWPD
YE���GH÷HUOHQGLULOHELOPHNWHGLU��*D]�LOH�oDOÕúDQ�&+3��&RPELQHG�+HDW�DQG�3RZHU�%LOHúLN�,VÕ



YH�*�o�� VLVWHPOHULQGH�HOHNWULN�YH� ÕVÕQÕQ�Hú�]DPDQOÕ� �UHWLOPHVL� LOH��������RUDQÕQGD�YHULP
elde edilebilmektedir. KRMHQHUDV\RQ� VDQWUDOLQGH� �UHWLOHQ� HOHNWULN� HQHUMLVL� \HUHO� NXOODQÕP
DPDoOÕ�ROGX÷X�LoLQ�LOHWLP�YH�GD÷ÕWÕP�ND\ÕSODUÕ�J|]�DUGÕ�HGLOLU�YH�VDQWUDO�YHULPLQGH�������
DUWÕú� VD÷ODQPÕú� ROXU�� %|\OHFH� SULPHU� HQHUMLQLQ� DWÕODQ� NÕVPÕ� PLQLPL]H� HGLOPHNWHGLU�� %X
\�NVHN�VLVWHP�YHULPL� VD\HVLQGH�NRMHQHUDV\RQ�VLVWHPL�� LON�\DWÕUÕP� WHVLV�JLGHULQL� ������ VHQH
JLEL�oRN�NÕVD�ELU�V�UHGH�JHUL�|GHU��$121ø0������L��

8]XQ�PHVDIHOHUGH� HOHNWUL÷LQ� LOHWLPL� ÕVÕ� HQHUMLVLQLQ� LOHWLPLQH� J|UH� GDKD� XFX]� YH
HIHNWLIWLU�� %X� VHEHSWHQ� GROD\Õ� NRMHQHUDV\RQ� VDQWUDOOHUL� ÕVÕ� HQHUMLVLQLQ� LKWL\Do� GX\XOGX÷X
E|OJHQLQ� RODELOGL÷LQFH� \DNÕQÕQGD� ROPDOÕ� YH� LKWL\DFÕ� NDUúÕOD\DELOHFHN� ER\XWODUGD
NXUXOPDOÕGÕU�� %X� NRúXO� VD÷ODQPDGÕ÷Õ� WDNWLUGH� ELU� DUD� ÕVÕWÕFÕ\D� JHUHN� GX\XODFDNWÕU�
.RMHQHUDV\RQXQ�HQ�|QHPOL�QRNWDVÕ�EX�V|]��HGLOHQ�NRQXPODQGÕUPDGÕU�

(OHNWULN��HQHUMLVLQLQ��D]���UHWLOPHVL��VRQXFXQGD��LKWL\DFÕ��NDUúÕODPDN��LoLQ��HNVWUD
ELU��DOÕP�JHUHNOL��ROPDNWDGÕU���3URMH��ÕVÕ��HQHUMLVL��LKWL\DFÕQÕ��NDUúÕODPDN��LoLQ��SODQODQGÕ÷ÕQGD
QRUPDOGH� JHUHNHQGHQ� � GDKD� � oRN� � HOHNWULN� � �UHWLOHFHNWLU� � YH� � EX� � ID]OD� � HQHUML� � GD÷ÕWÕP
KDWWÕQGDQ�EDúND�W�NHWLFLOHUH�VXQXODELOLU���'2ö$1��������

*�Q�P�]GH� W�NHWLP� PHUNH]OHULQH�� HQHUML� KDWODUÕ\OD� HQHUMLQLQ� QDNOL� \HULQH�
W�NHWLP�PHUNH]OHULQH� \DNÕQ� �UHWLFLOHULQ� ELU� UHNDEHW� RUWDPÕ� LoLQGH� �LNL� \D� GD� �o� �UHWLFLQLQ
�UHWWL÷L� HQHUML� DU]Õ� LOH��� �UHWLPOHULQL� DU]� HGHFHNOHUL� ELU� SL\DVDQÕQ� ROXúWXUXOPDVÕ� \ROXQD
JLGLOPHOLGLU�� .RMHQHUDV\RQ� WHVLVOHULQLQ�� W�NHWLP� PHUNH]OHULQLQ� \DNÕQÕQGD� NXUXOPDVÕ\OD�
\�NVHN�UDQGÕPDQOÕ�YH�WHPL]�HQHUML��UHWLP�WHNQRORMLVL�RUWD\D�oÕNDFDNWÕU�

.RMHQHUDV\RQ�VLVWHPOHUL��oRN�IDUNOÕ�SURMH�X\JXODPDODUÕ�LOH�W�P�JHOLúPLú��ONHOHULQ�
HOHNWULN� HQHUMLVL� SROLWLNDODUÕQGD� |QHPOL� ELU� URO� R\QDPDNWDGÕU�� .RMHQHUDV\RQ� VLVWHPLQLQ
|QHPL�� JHOLúPLú� �ONHOHUGH� ROGX÷X� JLEL� �ONHPL]� HOHNWULN� HQHUMLVL� VHNW|U�QGH� GH� KÕ]OD
DQODúÕOPDNWD� YH� KHU� JHoHQ� J�Q� VLVWHPOHULQ� VD\ÕVÕ� DUWPDNWDGÕU�� .RMHQHUDV\RQ� VLVWHPOHUL
�ONHPL]GH�� \DNODúÕN� RQ� VHQH� LoHULVLQGH�� ���� \�]� \ÕO� ER\XQFD� �ONH� JHQHOOLQGH� XODúWÕ÷ÕPÕ]
WRSODP�NXUXOX��UHWLP�NDSDVLWHQLQ����¶�QH�XODúPÕúWÕU�

+HP�VDQD\LGH��KHP�GH�NRQXW�ÕVÕWPDVÕQGD�JHUHNOL�RODQ�HOHNWULN�HQHUMLVLQLQ�YH�ÕVÕO
HQHUMLQLQ�D\QÕ�ND\QDNWDQ�NDUúÕODQPDVÕ�LOH�\DSÕODFDN�RODQ�HQHUML�WDVDUUXIX�oHYUH�NLUOLOL÷LQL�YH
GÕúD�ED÷ÕPOÕOÕ÷ÕPÕ]Õ�D]DOWÕUNHQ��ND\QDNODUÕPÕ]ÕQ�KÕ]OÕ�W�NHQPHVLQL�GH�|QOH\HFHNWLU�



Kojenerasyon konusu, özellikle enerji sektörünün çok hassasiyetle üzerinde

GXUPDODUÕ� JHUHNHQ� ELU� NRQXGXU��.RMHQHUDV\RQ� VLVWHPOHULQLQ� HNRQRPLN� |P�UOHUL� �������� �
��������VDDW�PHUWHEHVLQGHGLU��%X�GD�\DNODúÕN�������\ÕOD�WHNDE�O�HWPHNWHGLU���(QHUML\L�DNLOFL
YH�YHULPOL�NXOODQDQ�NXUXP�YH�NXUXOXúODU�GDKD�ID]OD�UHNDEHW�HWPH�LPNDQÕQD�NDYXúDFDNODUGÕU
�*h/ù(1�YH�.2d$.��������

.RMHQHUDV\RQ�� G�Q\DGD� \ÕOODUGÕU� �]HULQGH� oDOÕúPD� \DSÕODQ� YH� X\JXODPDODUÕ� RODQ
ELU� NRQXGXU�� hONHPL]GH� LVH�� |]HOOLNOH� VRQ� \ÕOODUGD� EX� NRQX�� SUDWLN� YH� WHRULN� PDQDGD
JHOLúPH\H� EDúODPÕúWÕU�� %X� NRQXGD� oDOÕúDQ� ILUPD� VD\ÕVÕ� DUWPÕúWÕU�� g]HOOLNOH� \HQL� \HQL
VDQD\LOHúPH� V�UHFLQH� JLUPLú� RODQ� *$3� E|OJHVLQGH�� ILUPDODUÕPÕ]ÕQ� EX� NRQXGD� oDOÕúPDODUÕ
NHQGLOHULQH�DoÕOÕP�YH�HQHUML\L�YHULPOL�NXOODQPD�IÕUVDWÕ�YHUPLú�RODFDNWÕU��$121ø0������H��

ùHNLO������.RMHQHUDV\RQ�DNÕú�úHPDVÕ��$121ø0������H�

$WÕN�,VÕ�*HUL�.D]DQÕPÕ
�'�ú�N�,VÕ�'HYUHVL�

$WÕN�,VÕ�*HUL�.D]DQÕPÕ
�<�NVHN�,VÕ�'HYUHVL�

Tüketici

Radyatör

����&�6ÕFDN�6X



ù(.ø/������.RMHQHUDV\RQ�úHPDVÕ��7238=�������
Toplam Verim =%93,3

     <D÷ODPD�\D÷Õ
 6R÷XWPD�6X\X
 (JVR]�*D]Õ
 )D\GDODQÕODELOLU�,VÕEgsoz Gaz HT

Merkezi
,VÕWPD

Egsoz
Gaz LT

Ceket
6R÷XWPD
YH�ùDUM
Dev.1

ùDUM
Devresi , 2

<D÷ODPD
<D÷Õ

(O��dÕNÕú
verim %41

98 °C 410 °C

25.3
%

80 °C

52.3
%

35 °C
50 °C

3.9
%

56 °C 58 °C

18.6
%

96 °C

43 °C

0.6
%

3.9
%

40 °C

37 °C

74 °C

84 °C

(O��dÕNÕú
verim %41

'R÷DOJD]
%100

Toplam
verim

= %93,3



�����.RMHQHUDV\RQ�6LVWHPOHULQLQ�7DULKVHO�*HOLúLPL

(OHNWULN� �UHWLPLQH� \|QHOLN� RODQ� YH� �ONHPL]GH� GH� \D\JÕQODúWÕUÕODUDN� NXOODQÕOPDN
LVWHQLOHQ�EX�\HQL�WHNQRORML��ÕVÕ�YH�HOHNWUL÷L�ELUOLNWH��UHWHFHN�ELOHúLN�ÕVÕ���J�o�VLVWHPOHUL��&+3�
\DQL� NRMHQHUDV\RQ� WHNQRORMLVLGLU�� %X� WHNQRORMLQLQ�� LON� EDVLW� |UQHNOHUL� ���� \�]\ÕOÕQ� LON
\DUÕVÕQGD� J|U�OP�úW�U�� $QFDN� XFX]� \DNÕW� G|QHPLQGH� WHUN� HGLOPLúWLU�� ���������� SHWURO
NUL]OHULQLQ�DUGÕQGDQ�JHOLúWLULOHUHN�\HQLGHQ�X\JXODQPD\D�NRQXOPXúWXU�

.RMHQHUDV\RQ�� ���� \�]\ÕOÕQ� EDúODUÕQGDQ� LWLEDUHQ�� J�o� VDQWUDOOHULQLQ� \HUOHúLP
ELULPOHULQGH�NXUXOPDVÕ�YH�E|OJH�ÕVÕWPDVÕ�\DSÕOPDVÕ\OD�EDúODPÕúWÕU��%|OJH�ÕVÕWPDVÕ�NRQXWODUÕQ
YH�Lú\HUOHULQLQ�ÕVÕWPD��VÕFDN�VX�YH�SURVHV�ÕVÕODUÕQÕQ�ELU�YH\D�ELUNDo�PHUNH]GHQ�VD÷ODQPDVÕGÕU�
%|OJH� ÕVÕWPDVÕ������¶� OÕ� \ÕOODUGD�\DNÕW� IL\DWODUÕQÕQ�G�úPHVL\OH� oHNLFLOL÷LQL� \LWLUPLúWLU��$PD
����¶�OL�\ÕOODUGD�\DNÕW� IL\DWODUÕQÕQ�KÕ]OD�\�NVHOPHVL\OH�E|OJH� ÕVÕWPDVÕQD� LOJL�G�Q\D�oDSÕQGD
\HQLGHQ� X\DQPÕúWÕU�� .RMHQHUDV\RQ� HNRQRPLN� DoÕGDQ� ND]DQoOÕ� ROPXúWXU�� %XQXQ� VRQXFX
RODUDN�VRQ�\ÕOODUGD�EX�W�U�VDQWUDOOHULQ�NXUXOPDVÕ�KÕ]ODQPÕúWÕU��'(5%(17/ø��������

.RMHQHUDV\RQ�� PHUNH]L� ÕVÕWPD� X\JXODPDODUÕQÕQ� \D\JÕQ� RODUDN� NXOODQÕOGÕ÷Õ
�ONHOHUGH�GDKD�HUNHQ�JHOLúPH�YH�NXOODQÕOPD�RODQD÷Õ�EXOPXúWXU��d�QN��$%'¶�GH�ELQDODU�oRN
\�NVHN�ROGX÷XQGDQ� VÕFDN� VX� LOH� ÕVÕWPD� \DSÕODPDPDNWD�� EXQXQ� \HULQH� DOoDN� EDVÕQoOÕ� EXKDU
NXOODQÕODUDN� ÕVÕWPD� \DSÕOPDNWDGÕU�� %X� \�]GHQ� PHUNH]OH� NXOODQPD� \HUL� DUDVÕQGD� \�NVHN
EDVÕQoOÕ� EXKDU� WHUFLK� HGLOPLúWLU�� %X� VLVWHPLQ� NXOODQÕOPDVÕQÕQ� ELU� VHEHEL� LVH� \D]� D\ODUÕQGD
E�\�N� NOLPD� WHVLVOHUL� LoLQ� EXKDUD� RODQ� LKWL\DoWÕU�� %X� QHGHQOH� ELOHúLN� ÕVÕ� �� J�o� �UHWHQ
PHUNH]OHULQ�\ÕOOÕN�YHULPL�\�NVHN�ROPDNWDGÕU��%X�\�]\ÕOÕQ�VRQXQD�NDGDU�$%'¶GH�HOHNWUL÷LQ
����¶LQLQ�ELOHúLN��NRMHQHUDV\RQ�WHVLVOHULQGHQ�VD÷ODQPDVÕ�EHNOHQPHNWHGLU�

øQJLOWHUH¶GH������\ÕOÕQGDQ� LWLEDUHQ�JHOLúHQ�E|OJH� ÕVÕWPDVÕ� |]HOOLNOH� VRQ����\ÕOOÕN
G|QHP� LoLQGH� NRMHQHUDV\RQ� VLVWHPOHULQLQ� JHOLúPHVL� LOH� ROGXNoD� KÕ]OÕ� ELU� úHNLOGH
\D\JÕQODúPÕúWÕU�

)UDQVD¶GD�E|OJH� ÕVÕWPDVÕ� LOH� LOJLOL� LON�E�\�N� WHVLV� 3DULV¶WH� \DSÕOPÕúWÕU� YH� EXKDUOÕ
RODQ� EX� VLVWHP� GHYDPOÕ� RODUDN� JHOLúPHNWH� ROXS�� KHP� ELOHúLN� ÕVÕ�J�o� �UHWHQ�PHUNH]OHUGHQ
KHP�GH�\DOQÕ]�EXKDU��UHWHQ�o|S�\DNPD�PHUNH]OHUL�WDUDIÕQGDQ�EHVOHQPHNWHGLU�



$OPDQ\D¶GD�LVH�E|OJH�ÕVÕWPD�X\JXODPDODUÕQGD�����¶ODUGDQ�VRQUD�ND\QDU�VX\D�YH
|]HOOLNOH� ELOHúLN� ÕVÕ� �� J�o� �UHWLPLQH� JHoLOPLúWLU�� 0HUNH]GH� D\UÕFD� o|S� \DNDQ� E�\�N
NDSDVLWHGHNL�EXKDU�ND]DQODUÕ�GD�EXOXQGX÷XQGDQ�LúOHWPH�UDQWDELOLWHVL�\�NVHN�ROPDNWDGÕU�

øVNDQGLQDY� �ONHOHUL� EX� WHVLVOHU� DoÕVÕQGDQ� HQ� |QGH� JHOPHNWHGLUOHU�� 'DQLPDUND�
øVYHo�� )LQODQGL\D� YH� 1RUYHo¶WH� WRSODP� ELQDODUÕQ��� �����¶� L� EX� VLVWHPOH� ÕVÕWÕOPDNWD� ROXS
ÕVÕWPD� PHUNH]OHUL� ELUOHúLN� ÕVÕ� �� J�o� �UHWLPL� VHNOLQGH� G�]HQOHQPLúWLU� �1$57(5� YH
ÖZTÜRK, 1996).

�����.RMHQHUDV\RQ�6LVWHPOHULQLQ�7DQÕWÕPÕ

.RMHQHUDV\RQ� NÕVDFD�� HQHUMLQLQ� KHP� HOHNWULN� KHP� GH� ÕVÕ� ELoLPOHULQGH� D\QÕ
VLVWHPGHQ� EHUDEHUFH� �UHWLOPHVL� YH\D� W�P� ÕVÕ� PDNLQHOHULQLQ� oHYUH\H� YHUPHN� ]RUXQGD
ROGXNODUÕ�DWÕN�ÕVÕGDQ�\DUDUODQPDN�RODUDN�WDULI�HGLOLU�

ùHNLO������.RMHQHUDV\RQ�YH�'L÷HU�hUHWLP�6LVWHPOHUL�$UDVÕQGDNL�,VÕO�%LODQoR��*h/ù(1�YH
                 KOÇAK, 1998)

1 kWh

Elektrik

     Kondenser

2.86 kWh

ND\ÕSODU

1.47 kWh

     2.08 kWh

ND\ÕSODU

1.25 kWh

0.25 kWh

1 kWh

1.25 kWh

ND\ÕSODU

4.33 kWh
'R÷DOJD]

2.50 kWh
'R÷DOJD]

,VÕO�HQHUML

,VÕO�HQHUML

Elektrik

Kojenerasyon

�����,VÕWÕFÕ



%X� ELUOLNWHOLN�� LNL� HQHUML� ELoLPLQLQ� NHQGL� EDúODUÕQD� D\UÕ� \HUOHUGH� �UHWLOPHVLQGHQ
GDKD� HNRQRPLN� VRQXoODU� YHUPHNWHGLU��%DVLW� oHYULPGH� oDOÕúDQ�� \DQL� VDGHFH� HOHNWULN� �UHWHQ
ELU�JD]�W�UELQL�\D�GD�PRWRUX�NXOODQGÕ÷Õ�HQHUMLQLQ���������NDGDUÕQÕ�HOHNWUL÷H�oHYLUHELOLU��%X
VLVWHPLQ� NRMHQHUDV\RQ� úHNOLQGH� NXOODQÕOPDVÕ� KDOLQGH� VLVWHPGHQ� GÕúDUÕ\D� DWÕODFDN� RODQ� ÕVÕ
HQHUMLVLQLQ� E�\�N� ELU� E|O�P�� GH� NXOODQÕODELOLU� HQHUML\H� G|Q�úW�U�OHUHN� WRSODP� HQHUML
JLULúLQLQ� �� ������ DUDVÕQGD� GH÷HUOHQGLULOPHVL� VD÷ODQDELOLU�� %X� WHNQL÷H� µELOHúLN� ÕVÕ�J�o
VLVWHPOHUL¶��&+3��\D�GD�NÕVDFD�µNRMHQHUDV\RQ¶�GHQLOPHNWHGLU��+HU� LNL�HQHUML�ELoLPLQLQ�D\UÕ
D\UÕ� D\QÕ� PLNWDUODUGD� �UHWLOPHVL� LoLQ� JHUHNOL� ELULQFLO� HQHUML� PLNWDUÕQÕQ�� EXQODUÕQ
NRMHQHUDV\RQOD��UHWLOPHVL�GXUXPXQGD�QH�RUDQGD�D]DODFD÷Õ�ùHNLO����¶GH�J|U�OPHNWHGLU�

ùHNLO� ���¶H� J|UH� NRMHQHUDV\RQ� WHNQL÷L� LOH� NXOODQÕODQ� ELULQFLO� HQHUMLGHQ� WDVDUUXI
����VHYL\HVLQGH�JHUoHNOHúPHNWHGLU��'ROD\ÕVÕ\OD�NRMHQHUDV\RQ�VLVWHPLQLQ�oHYUH\H�HQ�|QHPOL
NDWNÕODUÕQGDQ� ELUL� GH� EXUDGD� RUWD\D� oÕNPDNWD�� E�\�N� HQHUML� WDVDUUXIX� \DQÕQGD� DWÕN
HPLV\RQODUÕ� GD� D\QÕ� RUDQGD� D]DOPDNWDGÕU�� hONHPL]GH� KHQ�]� �]HULQGH� oRN� GXUXOPD\DQ� EX
KXVXV�� VLVWHPLQ� |]HOOLNOH�$YUXSD� �ONHOHULQGH� \D\JÕQ� WHúYLN� J|UPHVLQLQ� DQD� VHEHSOHULQGHQ
ELULGLU��*h/ù(1�YH�.2d$.��������

%XKDUOÕ� J�o� oHYULPOHULQGH� DPDo� DUDFÕ� DNÕúNDQD� YHULOHQ� ÕVÕQÕQ� ELU� E|O�P�Q��� HQ
GH÷HUOL�HQHUML�ELoLPL�RODUDN�QLWHOHQHQ�LúH�G|Q�úW�UPHNWLU��,VÕ�HQHUMLVLQLQ�JHUL�NDODQ�E|O�P�
DNDUVXODU�� J|OOHUH�� GHQL]OHUH� YH\D� DWPRVIHUH� DWÕN� ÕVÕ� RODUDN� YHULOLU�� %XQXQ� QHGHQL�� oHYUH\H
YHULOHQ� ÕVÕQÕQ�EDúND�ELU�DPDoOD�NXOODQÕODPD\DFDN�NDGDU�G�ú�N�VÕFDNOÕNWD�ROPDVÕGÕU��%�\�N
PLNWDUODUGD�ÕVÕQÕQ�oHYUH\H�YHULOPHVL��Lú��UHWPHN�LoLQ�|GHQPHVL�JHUHNHQ�]RUXQOX�ELU�EHGHOGLU�
d�QN��ELUoRN�P�KHQGLVOLN�VLVWHPL��HOHNWULN�HQHUMLVL�YH\D�PHNDQLN�HQHUML�LOH�oDOÕúÕU�

 )DNDW� P�KHQGLVOLN� VLVWHPOHULQLQ� E�\�N� ELU� E|O�P�QGH� HQHUML� JHUHNVLQLPL� ÕVÕ
ELoLPLQGHGLU��.LP\D��ND÷ÕW��SHWURO��oHOLN��JÕGD�YH�WHNVWLO�HQG�VWULOHUL�JLEL�ED]Õ�HQG�VWULOHUGH
ÕVÕO� LúOHPOHU� |QHPOL� ELU� \HU� WXWDU�� ,VÕO� LúOHPOHU� LoLQ� JHUHNOL� ÕVÕ\D� SURVHV� ÕVÕVÕ� GD� GHQLU�� %X
HQG�VWULOHUGH�SURVHV�ÕVÕVÕ�JHQHOOLNOH�����DWP�EDVÕQoWD�YH����������&�VÕFDNOÕNODUÕ�DUDVÕQGD�VX
EXKDUÕ\OD�VD÷ODQÕU��%XKDUÕ�ROXúWXUPDN�LoLQ�JHUHNOL�ÕVÕ�LVH�N|P�U��VÕYÕ�\DNÕWODU��GR÷DO�JD]�YH
EHQ]HUL�\DNÕWODUÕ�ELU�ND]DQGD�\DNDUDN�HOGH�HGLOLU�

,VÕO� LúOHPOHULQ� JHUoHNOHúWLULOGL÷L� ELU� HQG�VWUL� NXUXOXúX� LQFHOHQGL÷LQGH� GD÷ÕWÕP
ERUXODUÕQGDNL�ÕVÕ�ND\ÕSODUÕ�LKPDO�HGLOLUVH��VX�EXKDUÕQD�ND]DQGD�YHULOHQ�W�P�ÕVÕ��ùHNLO����¶GH



J|VWHULOGL÷L�JLEL�ÕVÕ�GH÷LúWLULFLOHUL�DUDFÕOÕ÷Õ\OD�ÕVÕO�LúOHPOHUGH�NXOODQÕOÕU��.D]DQGD��UHWLOHQ�W�P
ÕVÕQÕQ� ÕVÕO� LúOHPOHUGH� NXOODQÕOPDVÕ�� ELU� ND\EÕQ� ROPDGÕ÷Õ� L]OHQLPLQL� YHUHELOLU�� 2\VD�
WHUPRGLQDPL÷LQ� LNLQFL� \DVDVÕ� DoÕVÕQGDQ� EDNÕOGÕ÷ÕQGD�� G|Q�ú�P�Q� P�NHPPHO� ROPDGÕ÷Õ
DQODúÕOÕU��.D]DQODUÕQ�LoLQGH�\DQPD�VÕUDVÕQGD�ROXúDQ�VÕFDNOÕNODU��������&�JLEL�oRN�\�NVHN

ùHNLO������%DVLW�%LU�3URVHV�,VÕ�6DQWUDOL��d(1*(/�YH�%2/(6�������

GH÷HUOHUH� XODúÕU�� %X� QHGHQOH� ND]DQODUGD� �UHWLOHQ� HQHUMLQLQ� QLWHOL÷L� \�NVHNWLU�� %X� \�NVHN
QLWHOLNOL� HQHUML� GDKD� VRQUD����� �&�YH\D�GDKD�G�ú�N� VÕFDNOÕNWD�EXKDU�ROXúWXUPDN� LoLQ� VX\D
YHULOLU�� %XUDGDNL� WHUVLQPH]OLN� oRN� E�\�NW�U�� %X� WHUVLQPH]OLNOH� LOLúNLOL� RODUDN�
NXOODQÕODELOLUOLNWH�ELU�D]DOPD�YH\D�Lú�SRWDQVL\HOLQGH�ELU�ND\ÕS�V|]�NRQXVXGXU��'�ú�N�QLWHOLNOL
ELU� HQHUML\OH�JHUoHNOHúWLULOHELOHFHN�ELU� LúOHPL�\�NVHN�QLWHOLNOL� ELU� HQHUML\OH�JHUoHNOHúWLUPHN
DNÕOOÕFD�GH÷LOGLU��d(1*(/�YH�%2/(6��������

ùHNLO����¶GD�NRQYDQVL\RQHO�VLVWHPOHULQ�YH�NRMHQHUDV\RQ�VLVWHPOHULQ�HQHUML��UHWLPL
ELU�6DQNH\�GL\DJUDPÕ��]HULQGH�NDUúÕODúWÕUÕOPÕúWÕU��*|U�OHFH÷L��]HUH�����ELULP�HOHNWULNVHO����
ELULP� ÕVÕO� J�FH� LKWL\DFÕ� RODQ� ELU� WHVLVLQ� EX� LKWL\DoODUÕQÕ� NDUúÕODPDN� LoLQ�� NRQYDQVL\RQHO

kazan

  Qg

proses
ÕVÕWÕFÕVÕ

   Qp

pompa



sistemde 168 birim enerji gerekirken, kojenerasyon sistemi ile 100 birim enerji yeterli

ROPDNWDGÕU�
.ÕVDFD� |]HWOHUVHN� NRMHQHUDV\RQ� VLVWHPL� W�P� ÕVÕ� PDNLQHOHULQLQ� oHYUH\H� YHUPHN

]RUXQGD� ROGXNODUÕ� DWÕN� ÕVÕGDQ� \DUDUODQPD\Õ� DPDoODU�� ùHNLO� ���¶GHNL� ÕVÕ� PDNLQHVLQGHQ� GH
J|U�OHFH÷L��]HUH��ELU�ÕVÕ�PDNLQHVLQGH��UHWLOHQ�LúLQ��:���DOÕQDQ�ÕVÕ�HQHUMLVLQH��4H��RUDQÕ��ÕVÕO
verim, η’dir.

η = W / QH                                                                                                                        (1.1.)

�����(QHUML�*LULúL�168 ����������������������������������������������������������(QHUML�*LULúL�.RMHQHUDV\RQ�100

         Kondens Bölgesi                           40
           112                                       Elektriksel                            'R÷DO�*D]���100
        ηel=36%                  2                  Güç

                     70

                    Kazan                               53
                                                           ,VÕO
        56    ηÕVÕO =90%                           Güç

          6

                 78
                  .D\ÕSODU���������������������������������������������������13�.D\ÕSODU

�����������������������������������%LULQFLO�(QHUML�.D]DQFÕ� ������ ���
              

ùHNLO������Kojenerasyon ve konvansiyonel sistemlerle enerji üretimlerinin Sankey
����������������GL\DJUDPÕ�NDUúÕODúWÕUÕOPDVÕ��1$57(5�YH�g=7h5.�������



                                            TH

                                                                                                                                                

                                                              

                                                       QH

                                                                                                                           W

                                                                         QL

                                                 TL

ùHNLO������,VÕ�PDNLQHVL
%X� ÕVÕO� YHULPH� NRMHQHUDV\RQ� X\JXODPDODUÕQGD� HOHNWULN� oHYULP� YHULPL� GH

denilmektedir .

.RQYDQVL\RQHO� VLVWHPOHUGH� oHYUH\H� DNWDUÕODQ� ÕVÕO� HQHUML� 4L, kojenerasyon

VLVWHPLQGH�NXOODQÕODQ�ÕVÕGÕU��%|\OHFH�HQHUMLGHQ�\DUDUODQPD�RUDQÕ��(<2��PDNVLPXP�G�]H\H
oÕNDUWÕOPDNWDGÕU�

EYO = (W+ QL) / QH                                                                                                       (1.2.)

(<2¶\D� NRMHQHUDV\RQ� X\JXODPDODUÕQGD� WRSODP� YHULP� GH� GHQLOPHNWHGLU�� +HU� QH
NDGDU� (<2�� WHUPRGLQDPL÷LQ� ELULQFL� \DVDVÕQD� J|UH� ³�´� ROVD� GD�� X\JXODPDGD� DWÕN� ÕVÕQÕQ
W�P�QGHQ� \DUDUODQÕODPDGÕ÷ÕQGDQ� EX�P�PN�Q� ROPDPDNWDGÕU�� %X� DWÕN� ÕVÕGDQ�� GR÷UXGDQ� ÕVÕ
RODUDN� \DUDUODQÕODPDGÕ÷ÕQGDQ��������� DUDOÕ÷ÕQGD� X\JXODPDODU� JHUoHNOHúWLULOPLúWLU�� %LOHúLN



oHYULPGH� G�Q\DGDNL� HQ� L\L� |UQHNOHULQGHQ� ELUL� ROPDVÕQD� UD÷PHQ�� $PEDUOÕ� dHYULP
6DQWUDOÕQGD�EX�YHULP�GH÷HUL�����FLYDUÕQGD�NDOPDNWDGÕU��2\VD�DWÕN�ÕVÕGDQ�� WHNUDU� ÕVÕ�RODUDN
ID\GDODQÕODQ� NRMHQHUDV\RQ� VLVWHPLQGH� WRSODP� VLVWHP� YHULPLQL� \DQL� (QHUMLGHQ� <DUDUODQPD
2UDQÕQÕ��(<2��������¶ODUD�GHN�oÕNDUPDN�P�PN�Q�ROPXúWXU��'(5%(17/ø�������� Alman

6LHPHQV�ILUPDVÕ�WDUDIÕQGDQ������\ÕOÕQGD�\DSÕODQ�øVWDQEXO�$PEDUOÕ¶GD�NXUXODQ�ELOHúLN�oHYULP
J�o�VDQWUDOL������0:�J�F�QGHGLU��%X�VDQWUDOLQ�ÕVÕO�YHULPL�WDVDUODQDQ�oDOÕúPD�NRúXOODUÕQGD
�������JLEL�\�NVHN�ELU�GH÷HUH�XODúPÕúWÕU��*h/ù(1�YH�.2d$.��������

%XKDU� W�UELQOL� ELOHúLN� ÕVÕ�J�o� VDQWUDOLQLQ� HQ� |QHPOL� |]HOOL÷L� \R÷XúWXUXFXQXQ
ROPDPDVÕGÕU��%|\OHFH�oHYUH\H�YHULOHQ�ÕVÕ��\DQL�DWÕN�ÕVÕ�\RNWXU��<DQL�ND]DQGD�EXKDUD�YHULOHQ
W�P�HQHUML��HOHNWULN�HQHUMLVLQH�YH\D�SURVHV�ÕVÕVÕQD�G|Q�úPHNWHGLU��%LU�ELOHúLN�ÕVÕ�J�o�VDQWUDOL
LoLQ�³HQHUMLGHQ�\DUDUODQPD�RUDQÕ´�(úLWOLN����¶GHNL�JLEL�WDQÕPODQÕU�

                Üretilen Güç + 3URVHV�,VÕVÕ�����������:net + Qç

EYO  =                                                                 =                                                                                 (1.3.)
                        Girilen Toplam                              Qg

                         Qç

 EYO = 1 -
                         Qg

%X� IRUP�OGH� 4o�� \R÷XúWXUXFXGDQ� oHYUH\H� YHULOHQ� ÕVÕGÕU�� 4o� D\QÕ� ]DPDQGD
ERUXODUGDQ� YH� GL÷HU� HOHPDQODUGDQ� oHYUH\H� RODQ� ÕVÕ� JHoLúOHULQL� GH� NDSVDPDNWDGÕU�� IDNDW� EX
ND\ÕSODU� LKPDO� HGLOHELOLU� G�]H\GHGLU�� 'HQNOHP� ����¶� GH� J|U�OG�÷�� JLEL�� EXKDU� W�UELQOL
VLVWHPOHUGH� HQHUMLGHQ� \DUDUODQPD� RUDQÕ� �� ���¶G�U�� *HUoHN� ELOHúLN� ÕVÕ�J�o� VDQWUDOOHULQGH
HQHUMLGHQ�\DUDUODQPD�RUDQÕ�����������GROD\ODUÕQGDGÕU��ø1$//,�YH�DUN��������

'DKD� \�NVHN� ÕVÕO� YHULP� VD÷OD\DELOPHN� LoLQ� V�UHJHOHQ� oDOÕúPDODU�� DOÕúÕOPÕú� J�o
VDQWUDOOHULQGH� \HQL� G�]HQOHPHOHULQ� \DSÕOPDVÕQD� \RO� DoPÕúWÕU�� <XNDUÕGD� EDKVHGLOHQ� LNLOL
EXKDU� oHYULPLQLQ� GÕúÕQGD� JD]� DNÕúNDQOÕ� ELU� J�o� oHYULPLQL� EXKDUOÕ� ELU� J�o� oHYULPLQLQ� �VW
oHYULPL� RODUDN� NXOODQPDN�EXQODUGDQ� ELULVLGLU��%X� oHYULPH� ELUOHúLN� JD]�EXKDU� J�o� oHYULPL
DGÕ� YHULOLU�� (Q� oRN� LOJL� GX\XODQ� ELUOHúLN� oHYULP�� JD]� W�UELQL� �%UD\WRQ�� oHYULPL\OH� EXKDU



W�UELQL� oHYULPLQLQ� �5DQNLQH�� ROXúWXUGX÷X� oHYULPGLU�� %X� oHYULPLQ� ÕVÕO� YHULPL� KHU� LNL
oHYULPLQ�ÕVÕO�YHULPLQGHQ�\�NVHNWLU�

%LOHúLN� ÕVÕ�J�o� VDQWUDOOHULQGH� �UHWLOHQ� LúLQ� �HOHNWUL÷LQ�� ID\GDODQÕODQ� ÕVÕ\D� RUDQÕ�
HOHNWULN�ÕVÕ� RUDQÕ� �SRZHU� WR� KHDW� UDWLR�� ³(,2´� GL\H� WDQÕPODQÕU�� %X� WDQÕP� ÕVÕO� YHULPOH� GH
gösterilebilir:

                       W                  η

EIO =                 =                                                                                                             (1.4.)
                       QL                1- η

“EIO”, kojenerasyon sisteminin önemli özelliklerinden biridir. Türbinlerde ise

JHQHOOLNOH�(,2¶QLQ�WHUVL����(,2��RODQ�,VÕ�2UDQÕ�WHPHO�SDUDPHWUHOHUGHQ�ELULVL�RODUDN�YHULOLU�

                        Qç                 1- η

,VÕ�2UDQÕ� =                 =                                                                                                     (1.5.)
                                W                η

��ø1$//,�YH�DUN��������

�����.RMHQHUDV\RQ�6LVWHPOHUL�+DQJL�0RG�OOHUGHQ�2OXúXU

ùHNLO����¶GH�ELU�NRMHQHUDV\RQ�VLVWHPLQLQ�WHPHO�PRG�OOHULQL�J|VWHUPHNWHGLU:
1. *D]�PRWRUX��YH\D�DúD÷ÕGD�EHOLUWLOHQ�GL÷HU�SULPHU�HQHUML�LOH�NXOODQÕPÕ�LoLQ�X\JXQ�ELU
      motor)

2. *D]�úHEHNHVLQGHQ�PRWRUD�ED÷ODQWÕ
3. Jeneratör

4. (OHNWULN�úHEHNHVLQH�ED÷ODQWÕ
5. 6ÕFDN�VX�ND]DQÕQD�ED÷ODQWÕ
6. Egsoz

7. 6R÷XWPD�VLVWHPLQH�ED÷ODQWÕ��RSVL\RQ�



ùHNLO������.RMHQHUDV\RQ�PRG�OOHUL��$121ø0������D�

Gaz
Motoru

Gaz

$WÕN�*D]

Depo

Elektrik
Jenaratör

KOJENERASYON
ù(0$6,

6ÕFDN
Su

Kalorifer

Kazan



���g1&(.ø�d$/,ù0$/$5

³.RMHQHUDV\RQ�6LVWHPOHULQLQ�7HNQLN�YH�(NRQRPLN�8\JXODQDELOLUOL÷L´
0XVWDID�ø1$//,��+DOLW�/��<h&(/��(UGHP�,ù,.������

)ÕUDW� hQLYHUVLWHVL� 0�KHQGLVOLN� )DN�OWHVL� 0DNLQH� 0�KHQGLVOL÷L� %|O�P�QGHQ
|÷UHWLP� J|UHYOLOHUL� 0XVWDID� øQDOOÕ� YH� +DOLO� <�FHO� LOH� .|\� +L]PHWOHUL� øO� 0�G�UO�÷�QGH
J|UHYOL�RODQ�(UGHP�,úÕN�WDUDIÕQGDQ������\ÕOÕQGD�\DSÕOPÕú�RODQ�µ.RMHQHUDV\RQ�6LVWHPOHULQLQ
7HNQLN�YH�(NRQRPLN�8\JXODQDELOLUOL÷L¶�NRQXOX�oDOÕúPDGD�NRMHQHUDV\RQ�VLVWHPOHULQLQ�JHQHO
|]HOOLNOHUL� �]HULQGH� GXUXOPXú� YH� VLVWHPOHULQ� JHOHQHNVHO� VLVWHPOHUOH� NDUúÕODúWÕUÕOPDVÕ
\DSÕOPÕúWÕU�� .RMHQHUDV\RQ� \DQL� ELOHúLN� ÕVÕ�J�o� �UHWLP� VLVWHPOHUL� �&+3��� HQHUMLQLQ� KHP� ÕVÕ
KHP�GH� HOHNWULN� úHNOLQGH�ELUOLNWH��UHWLOGL÷L� VLVWHPOHULGLU��%X� \|QWHPOH� �UHWLP� úHNOL�� ÕVÕ� YH
HOHNWUL÷LQ� D\UÕ� D\UÕ� IDUNOÕ� \HUOHUGH� �UHWLOPHVLQGHQ� GDKD� L\L� HNRQRPLN� VRQXoODU
GR÷XUPDNWDGÕU�� (QHUML� �UHWLPLQLQ�� W�NHWLPLQ� ROGX÷X� PHUNH]OHULQ� \DNÕQODUÕQGD
JHUoHNOHúWLULOPHVL�NXOODQÕODELOLUOLN�YH�HNRQRPLN�DoÕODUGDQ�GDKD�X\JXQ�RODFDNWÕU�

%X�oDOÕúPDGD�|]HOOLNOH�NRMHQHUDV\RQ�VLVWHPOHULQLQ�WHNQLN�YH�HNRQRPLN�DoÕODUGDQ
RODELOLUOL÷L�WDUWÕúÕOPÕú�YH�*$3�E|OJHVL�LoLQ�|QHPL�YXUJXODQPÕúWÕU�

³*D]�7�UELQOL�0RWRUODUÕQ�.RMHQHUDV\RQ�7HVLVOHULQGH�.XOODQÕPÕ´
Levent ÜSTÜNTEPE, 2002

$QDGROX� hQLYHUVLWHVL� 6LYLO� KDYDFÕOÕN� \�NVHN� 2NXOX¶QGDQ� /HYHQW� hVW�QW�QWHSH
WDUDIÕQGDQ� \DSÕOPÕúRODQ� EX� oDOÕúPDGD� XoDN� W�UHYL� JD]� W�UELQOHULQLQ� NRMHQHUDV\RQ
VLVWHPOHULQGHNL� NXOODQÕPODUÕ� �]HULQGH� GXUXOPDNWDGÕU�� Ülkemizde artan nüfusa ve

VDQD\LOHúPH\H�ED÷OÕ�RODUDN�HOHNWULN�HQHUMLVL�LKWL\DFÕPÕ]�JLGHUHN�DUWPDNWDGÕU��%DUDMODUÕPÕ]ÕQ
\HWHUL� NDGDU� YHULPOL� ROPDPDVÕ� QHGHQL\OH�$YUXSD��$PHULND� YH�8]DN�'R÷X�$V\D¶GD� JHQLú
|Oo�GH� NXOODQÕP� DODQÕ� EXODQ� NRMHQHUDV\RQ�� ����¶OL� \ÕOODUGD� �ONHPL]GH� YDUROPD\D
EDúODPÕúWÕU�� %XJ�Q�7�UNL\H¶QLQ� HOHNWULN� LKWL\DFÕQÕQ� \DNODúÕN����¶�� NRMHQHUDV\RQ� WHVLVOHUL
YDVÕWDVÕ\OD�VD÷ODQPDNWDGÕU�������\ÕOÕQGD�EX�RUDQÕQ�\DNODúÕN�����RODFD÷Õ�VDQÕOPDNWDGÕU�



.RMHQHUDV\RQ��\DNÕWÕQ�VDKLS�ROGX÷X�HQHUMLQLQ�JD]�W�UELQOL��SLVWRQOX�PRWRU�JLEL�ÕVÕ
PDNLQHVL� YDVÕWDVÕ\OD� HOHNWULN� YH� ÕVÕ� HQHUMLVLQH� oHYULOPHVL� RODUDN� WDQÕPODQÕU�� <DNÕWÕQ� JD]
W�UELQOL�PRWRUGD�\DNÕOPDVÕ\OD� HOGH� HGLOHQ� HJ]R]� JD]ODUÕ�� JD]� W�UELQOL�PRWRUXQ� W�UELQLQGHQ
JHoHUHN�W�UELQL�oHYLULU��7�UELQH�ED÷OÕ�DOWHUQDW|U�Q�oHYULOPHVL\OH�HOHNWULN��UHWLOLU��øVWH÷H�ED÷OÕ
RODUDN� \DNODúÕN� ���� NDGDU� RNVLMHQH� VDKLS� JD]ODUÕQ�� VDYDú� XoDNODUÕQGD� NXOODQÕODQ
DIWHUEXUQHU¶D�EHQ]H\HQ�ELU�VLVWHPOH�WHNUDU�\DNÕOPDVÕ\OD��HJ]R]�JD]ODUÕQÕQ�VÕFDNOÕ÷Õ�DUWWÕUÕOÕU�
6ÕFDNOÕ÷Õ� DUWDQ� HJ]R]� JD]ODUÕQÕQ� XoDN� JD]� W�UELQOHULQGH� O�OHGHQ� JHoLULOPHVL\OH� WKUXVW� HOGH
HGLOLUNHQ�� NRMHQHUDV\RQGD� NXOODQÕODQ� JD]� W�UELQOHULQGH� ÕVÕ� HúDQM|U�� JLEL� oDOÕúDQ� DWÕN� ÕVÕ
ND]DQÕQGDQ� JHoLULOHUHN�� \�NVHN� EDVÕQoWD� EXKDU� HOGH� HGLOLU�� (OGH� HGLOHQ� EXKDUÕQ� W�UELQGHQ
JHoLULOPHVL\OH� W�UELQ� oHYULOLU� YH� EXQD� ED÷OÕ� RODQ� DOWHUQDW|U� oHYULOPHVL\OH� HOHNWULN� HQHUMLVL
�UHWLOLU��%X�WLS�oDOÕúDQ�VLVWHPOHUH�NRPELQH�oHYULP�VDQWUDOL�GHQLU�

³.RMHQHUDV\RQ�8\JXODPDODUÕ´
.HQDQ�'R÷DQ������

%X� oDOÕúPDGD� NRMHQHUDV\RQ� VLVWHPOHULQLQ� |]HOOLNOHUL� DQODWÕOPÕú�� EX� VLVWHPOHULQ
NODVLN� VLVWHPOHUOH� NDUúÕODúWÕUÕOPDVÕ� \DSÕOPÕúWÕU�� +HU� LNL� VLVWHPGHNL� YHULP� ND\ÕSODUÕ� YH
PDOL\HWOHU�oHúLWOL�GL\DJUDPODUOD�YHULOPLú�YH�NRMHQHUDV\RQ�VLVWHPOHULQLQ��VW�QO�NOHUL��]HULQGH
GXUXOPXúWXU�� dDOÕúPDQÕQ� LOHULNL� E|O�POHLULQGH� IDDOL\HWWH� RODQ� ED]Õ� NRMHQHUDV\R� VDQWUDOODUL
�]HULQGH�GXUXOPXúWXU�

³.RMHQHUDV\RQ� 6LVWHPOHULQGHNL� <DNÕW� )L\DWODUÕQÕQ� YH� %LULP� <DNÕW� 0DOL\HWOHULQLQ
Analizi”

+DVDQ�+�VH\LQ�(5'(0��6�OH\PDQ�+DNDQ�6(9ø/*(1��%XUKDQHWWLQ�d(7ø1�
Ali Volkan AKKAYA, 2004

%X�oDOÕúPDGD�NRMHQHUDV\RQ�VLVWHPOHULQGH�NXOODQÕODQ�\DNÕWODUÕQ�����������\ÕOODUÕ
DUDVÕQGDNL� IL\DWODUÕ� DQDOL]� HGLOHUHN� \ÕOOÕN� IL\DW� HVNDODV\RQODUÕ� EHOLUOHQPLúWLU�� %X� DQDOL]
VRQXoODUÕ� NXOODQÕODUDN�� ���������� \ÕOODUÕ� DUDVÕQGDNL� G|QHPH� DLW� KHU� \ÕO� LoLQ� WDKPLQL� \DNÕW
IL\DWODUÕ� KHVDSODQPÕúWÕU�� <DNÕW� IL\DWODWÕQÕQ� GH÷LúLPL� HNRQRPLN� DQDOL]OHUL� ]RUODúWÕUPDNWDGÕU�



(NRQRPLN�DQDOL]OHULQ�\DSÕOGÕ÷Õ�G|QHPH�DLW�IL\DW�GH÷LúLPOHULQL�LoLQH�DODQ�VDELW�\DNÕW�IL\DWÕQÕQ
EHOLUOHQPHVL� KHVDSODPDODUÕ� NROD\ODúWÕUPDNWDGÕU�� %X� QHGHQOH�� ���������� \ÕOODUÕ� DUDVÕQGD
\DNÕWODUÕQ� ELU� GH÷HUH� JHWLULOPLú� IL\DWODUÕ� HOGH� HGLOPLúWLU�� 'DKD� VRQUD�� NRMHQHUDV\RQ
VLVWHPOHULQLQ�ELULP�HOHNWULN��UHWLPL�LoLQ�\DNÕW�PDVUDIODUÕ�EXOXQPXúWXU��%X�VLVWHPOHUGH�D\QÕ
\DNÕWWDQ�HOHNWULN�YH�ÕVÕ�HQHUMLVL��U�Q�RODUDN�HOGH�HGLOLU��<DNÕW�PDVUDIÕQÕQ��U�QOHUH�GD÷ÕWÕOPDVÕ
VDWÕú� IL\DWODUÕQÕQ� EHOLUOHQPHVL� LoLQ� JHUHNOLGLU�� %X� DPDoOD�� \DNÕW� PDVUDIODUÕQÕQ� �U�QOHUH
GD÷ÕWÕOPDVÕQGD�LNL�VÕQÕU�NRúXO�EHOLUOHQPLú�YH�VÕQÕU�NRúXOODU�LoLQ�KHVDSODPDODU�\DSÕOPÕúWÕU�



3. MATERYAL VE YÖNTEM

3.1. Yöntem

�������.RMHQHUDV\RQ�6LVWHPOHUL�1DVÕO�dDOÕúÕU

.RMHQHUDV\RQ� VDQWUDOOHUL� WHN� ELU� LúOHPGH� KHP� HOHNWULN� KHP� GH� ÕVÕ� HQHUMLVLQL
�UHWLUOHU�� ,VÕ� HQHUMLVL� JHUHNVLQLPL� KHU� E|OJHGH� IDUNOÕOÕN� J|VWHULU�� %X� QHGHQOH� VDQWUDOLQ
NDSDVLWHVL� EX� E|OJHQLQ� LKWL\DoODUÕQÕ� NDUúÕOD\DFDN� úHNLOGH� SODQODQPDOÕGÕU�� 6DQWUDO� E|OJHQLQ
ELU��NÕVPÕQÕ�\D�GD�WDPDPÕQÕ�EHVOH\HFHN�úHNLOGH�G�ú�Q�OPHOL�YH�KDWWD�HQHUML�ID]ODVÕQÕ�LOHWLP
KDWWÕ��]HULQGHQ�LKUDo�HGHELOHFHN�úHNLOGH�WDVDUODQPDOÕGÕU�

��.RMHQHUDV\RQ�VDQWUDOL�WHPHO�RODUDN���E|O�PGHQ�ROXúXU�
��(VDV�KDUHNHWL�VD÷OD\DQ�E|O�P
• Bir elektrik jeneratörü

��,VÕ�G|Q�ú�P�VLVWHPL
��.RQWURO�VLVWHPL��'2ö$1��������

%|OJHQLQ�LKWL\DoODUÕQD�J|UH�HVDV�KDUHNHW�VD÷OD\ÕFÕ�E|O�P�EXKDU� W�UELQL�YH\D�JD]
W�UELQL� RODELOLU�� øOHUOH\HQ� WHNQRORML� LOH� JHOHFHNWH� PLNUR�W�UELQ�� NDUÕúWÕUPD� PRWRUODUÕ� YH\D
\DNÕW� K�FUHOHUL� NXOODQÕPÕQD� EDúODQÕODFDNWÕU�� 7�UELQ� HOHNWULN� MHQHUDW|U�QH� KDUHNHW� YHULU� YH
NXOODQÕODELOLU� ÕVÕ� \HQLGHQ� HOGH� HGLOLU�� 7HPHO� HOHPDQODU� J�YHQLOLU� YH� \�NVHN� SHUIRUPDQVOÕ
ROPDOÕGÕU��g]HW� RODUDN� NRMHQHUDV\RQ� VDQWUDOOHUL� ELU� WLS� \DNÕWWDQ� D\QÕ� DQGD� KHP� ÕVÕ� KHP� GH
elektrik  enerjisi  elde  ederler;  fakat  ÕsÕ  enerjisinin  iletimindeki  problemlerden  dolayÕ
tüketiciye  yakÕQ� ROPDODUÕ� NXUXOXPGD� JHUHNOL� ELU� úDUWWÕU��.RMHQHUDV\RQ� VDQWUDOÕQÕQ� oDOÕúPD
úHPDVÕQÕ�úHNLO�����¶GH�EDVLWoH�J|UHELOLUVLQL]



.

ùHNLO������.RMHQHUDV\RQ�6LVWHPOHULQL�dDOÕúPD�ùHPDVÕ��'2ö$1�������

��������.RMHQHUDV\RQ�6LVWHPOHULQLQ�.XUXODELOGL÷L�<HUOHU

.RMHQHUDV\RQXQ� HQG�VWULGH� NXOODQÕPÕQÕQ� oRN� X]XQ� ELU� JHoPLúL� YDUGÕU�� .k÷ÕW
�UHWLP� � VHNW|UOHUL� JLEL� E�\�N� ÕVÕ� YH� HQHUML� LKWL\DFÕ� RODQ� VDQD\LL� GDOODUÕQGD� � NXOODQÕPÕ� oRN
\D\JÕQGÕU�� 6RQ� \ÕOODUGD� \DSÕODQ� oDOÕúPDODU� YH� LOHUOHPHOHU� VRQXFX� SUDWLNWH� NRMHQHUDV\RQXQ
NXOODQÕP�DODQODUÕ�JHQLúOHPLú�YH�NRMHQHUDV\RQD�RODQ�WDOHS�DUWPÕúWÕU��%�W�Q�EXQODUD�HN�RODUDN
NRQXW� YH� Lú\HUL� � ÕVÕWÕOPDVÕQGD� NRMHQHUDV\RQ� WHUFLKOHU� DUDVÕQGDNL� � \HULQL� � �VW� � VÕUDODUD
WDúÕPDNWDGÕU��'2ö$1��������

Daimi termal enerji gereksinimi ve elektrik baz yükü gereken durumlar

NRMHQHUDV\RQ�LoLQ�HQ�X\JXQ�GXUXPODUGÕU�

Kojenerasyon
Santrali



.RMHQHUDV\RQ� VLVWHPOHULQLQ� oRN� oHúLWOL� X\JXODPD� DODQODUÕ� PHYFXWWXU�� %XQODUÕ
maddeler halinde sayarsak (TOPUZ, 2001):

z Endüstriyel Tesisler

z .DWÕ�YH�6ÕYÕ�$WÕN�$UÕWPD�7HVLVOHUL
z 2WHOOHU�YH�(÷OHQFH�0HUNH]OHUL
z Hastaneler

z Askeri Birlikler

z $OÕúYHULú�0HUNH]OHUL
z +DYDDODQODUÕ
z .DPS�VOHU��5HNUHDV\RQ�$ODQODUÕ
z 7RSOX�<HUOHúLP�%LULPOHUL
z Seralar

.RMHQHUDV\RQXQ� HQG�VWUL\HO� X\JXODPD� DODQODUÕ� GD� ú|\OH� VÕUDODQDELOLU� �'2ö$1�
2003):

• (F]D�YH�VD÷OÕN
• .k÷ÕW�VDQD\LL
• %LUD��GDPÕWPD�YH�PD\DODPD
• Seramik

• 7X÷OD
• Çimento

• *ÕGD
• Tekstil

• Mineral

• <D÷�UDILQHULOHUL
• Demir- Çelik

• Motor endüstrisi



• Bahçecilik ve sera

• Kereste

$\UÕFD�úX�DODQODUGD�GD�NRMHQHUDV\RQ�VLVWHPOHUL�ROGXNoD�ID\GDOÕ�ROPDNWDGÕU�

• /k÷ÕP�WHPL]OHPH��QLWHOHUL
• .�PHVOHU��D÷ÕO�YH�kKÕUODU�JLEL�oLIWoLOLN�IDDOL\HWOHUL
• Enerji gerektiren ekinler

• *D]ODUÕQ�JHUL�G|Q�úW�U�OPHVL

3.1.3. Kojenerasyon Sistem Teknikleri

.RMHQHUDV\RQ�LNL�oHúLW�DQD�WDKULN��QLWHVL�YDVÕWDVÕ\OD�X\JXODQPDNWDGÕU�
• Gaz ve/veya buhar türbini

• Gaz motoru ya da dizel motor

*D]� W�UELQOHUL� NRMHQDUDV\RQ� X\JXODPDODUÕ� LoLQ� \D\JÕQ� RODUDN� ������� 0:� J�o
DUDOÕ÷ÕQGD�NXOODQÕOPDNWDGÕU��%XQD�NDUúÕOÕN�JD]�PRWRUODUÕ�GD�GDKD�N�o�N�J�oOHUGH���ONHPL]GH
|]HOOLNOH� �� 0:� VHYL\HOHULQGH�� X\JXODQPDNWDGÕU�� $QFDN� JD]� PRWRUOX� NRMHQHUDV\RQ
X\JXODPDODUÕQÕ�EX�ER\XWOD�VÕQÕUODPDN�GR÷UX�GH÷LOGLU��7HN�PRG�OGH�����.:�VHYL\HOHULQGHQ
�� 0:� VHYL\HOHULQH� NDGDU� PRWRUODU� PHYFXW� ROXS�� EXQODUÕQ� oRNOX� PRG�OOHUL� LOH� \DSÕODQ
VDQWUDOOHUGH� ��� 0:� VHYL\HOHULQH� XODúÕODELOLQPHNWHGLU�� � %X� X\JXODPD� $YUXSD¶GD� \D\JÕQ
RODUDN�\DSÕOPDNWDGÕU�

Sadece elektrik üreten bir sistemi kojenerasyon sistemi haline getirebilmek için

GÕúDUÕ� DWÕODQ� ÕVÕQÕQ� NXOODQÕOÕU� ÕVÕ� KDOLQH� G|Q�úW�U�OPHVL� JHUHNLU�� *D]� W�UELQOHULQGH� EX� ÕVÕ
HNVR]�JD]Õ� ÕVÕVÕ� úHNOLQGHGLU� YH�ELU� DWÕN� ÕVÕ� ND]DQÕ�\DUGÕPÕ\OD�EX� HNVR]�JD]Õ� ÕVÕVÕ� � SURVHVLQ
LKWL\DFÕQD� J|UH� EXKDU�� VÕFDN� VX�� NÕ]JÕQ� VX� \D� GD� NÕ]JÕQ� \D÷� �UHWPHN� LoLQ� NXOODQÕODELOLU
�$121ø0������J��



ùHNLO������*D]�7�UELQL��$121ø0������J�

ùHNLO������Gaz Motoru ya da Dizel Motor �$121ø0������J�



'L÷HU� ELU� \D\JÕQ� NXOODQÕP� DODQÕ� GD� HNVR]� JD]ÕQÕQ� KDYD� LOH� NDUÕúWÕUÕODUDN� GLUHNW
NXUXWPDGD�NXOODQÕOPDVÕGÕU��%X� LúOHPOHU� VD\HVLQGH� WRSODP� oHYULP�YHULPL����� VHYL\HOHULQL
yakalayabilmektedir.

*D]� PRWRUODUÕQGD� LVH� DWÕN� ÕVÕQÕQ� \DNODúÕN� ���� RUDQÕ� HJVR]� JD]ÕQGDQ�� ���¶�� GH
VR÷XWPD� VLVWHPOHULQGHQ� JHUL� ND]DQÕOPDNWDGÕU�� ùHNLO� ���¶GH� J|U�OHFH÷L� �]HUH� VR÷XWPD
GHYUHOHUL�� VLOLQGLU�J|POHN� VR÷XWPDVÕ�� NDUWHUGHNL� \D÷ÕQ� VR÷XWXOPDVÕ� YH� WXUERFKDUJHU
VR÷XWPDVÕQGDQ�ROXúPDNWDGÕU��%XQD�HJVR]�HúDQM|U�QGHQ�HOGH�HGLOHQ�ÕVÕ�HNOHQPHNWHGLU�

0RWRU� NRMHQHUDV\RQ� VLVWHPOHULQLQ� EX� VR÷XWPD� JHUHNOLOL÷L� |]HOOLNOHUL\OH� JHUL
ND]DQÕODQ� ÕVÕ� HQ� YHULPOL� úHNLOGH� VÕFDN� VX� RODUDN� NXOODQÕODELOPHNWHGLU�� %|\OH� ELU� VLVWHPGH
WRSODP� VLVWHP� YHULPL� ���� VHYL\HVLQL� JHoHELOPHNWHGLU�� 3URVHV� LKWL\DFÕQD� J|UH�� WRSODP
YHULPGHQ� IHUDJDW� HWPHN� VXUHWL\OH� \LQH� EXKDU� �UHWLPL� \D� GD� GLUHNW� NXUXWPD� VXUHWL\OH� ÕVÕ
NXOODQÕPÕ�P�PN�QG�U��$121ø0������J��

ùHNLO������6R÷XWPD�'HYUHOHUL��$121ø0������J�



ùLPGL�NRMHQHUDV\RQ�WHNQLNOHULQL�GDKD�JHQLú�ELU�úHNLOGH�HOH�DODOÕP�

������D��*D]�7�UELQOL�.RMHQHUDV\RQ�7HNQL÷L

*D]� W�UELQOL� VLVWHPOHULQ� oDOÕúPD� SUHQVLSOHUL�� WHUPLN� DoÕGDQ� GH÷HUOHQGLULOGL÷LQGH
DúD÷ÕGD�DoÕNODQPDNWDGÕU�

<DNÕW� YH� KDYD� NDUÕúÕPÕQÕQ� ������� EDU�� \DQPD� RGDVÕQGD� \DNÕOPDVÕ\OD� ROXúDQ
NLQHWLN�HQHUML�� W�UELQ�YH�úDQ]ÕPDQ�DUDFÕOÕ÷Õ\OD� MHQHUDW|U��WDKULN�HGHU��%|\OHFH� MHQHUDW|UGHQ
elektrik enerjisi elde edilir �$121ø0������L�.

'R÷DOJD]�����������������������������������(JVR]
                                                          140 oC

                                                                    Degazör

                              G
 Hava             Gaz                                                                                                        Proses

        Türbini                                                   Kazan

                                                                                  10 bar / 190 oC

��+DYD���������������������������������'R÷DOJD]��������������������<DUGÕPFÕ�\DQPD

            Fan

ùHNLO������*D]�W�UELQOL�EDVLW�oHYULP�NRMHQHUDV\RQ�WHVLVL�SUHQVLS�úHPDVÕ��$121ø0������i)



*D]� W�UELQOL� VLVWHPOHULQ� HJVR]� oÕNÕúODUÕ� �������� o&� VÕFDNOÕN� GROD\ODUÕQGDGÕU�
7�UELQ� oÕNÕúÕQGDQ� GLUHNW� ELU� ÕVÕ� HúDQM|U�� �DWÕN� ÕVÕ� ND]DQÕ�� DUDFÕOÕ÷Õ\OD� LVWHQHQ� úDUWODUGD
GR\PXú�EXKDU�YH�YH\D�VÕFDN�VX�HOGH�HGLOLU��%|\OH�ELU�NRMHQHUDV\RQ�WHVLVLQLQ�SUHQVLS�úHPDVÕ
ùHNLO����¶GH�J|U�OPHNWHGLU�

ùHNLO������*D]�YH�EXKDU�W�UELQLQGHQ�ROXúDQ�NRPELQH�oHYULP�NRMHQHUDV\RQ�WHVLVL�SUHQVLS
�����������������úHPDVÕ��$121ø0������i)



ùHNLO������*D]�W�UELQOL�EDVLW�oHYULPOL�NRMHQHUDV\RQ�VLVWHPLQGH�HQHUML�GD÷ÕOÕPÕ��$121ø0�
                 2005i)

ùHNLO������*D]�W�UELQOL��NRPELQH�oHYULPOL�NRMHQHUDV\RQ�VLVWHPLQGH�HQHUML�GD÷ÕOÕPÕ
�����������������$121ø0������L�

*$=�7h5%ú1ú1'(�(1(5-ú�'$ø,/,0,

,VÖO�9HULP�����������������
����.D\ÖS�����������������������

���

(OHNWLUN�
9HULPL����

.20%ú1(�6$175(//(5'(�(1(5-ú�'$ø,/,0,

.D\ÖS�����������������������
���

(OHNWLUN�
9HULPL����



%XKDU� YH�YH\D� VÕFDN� VX\XQ� GR÷UXGDQ� SURVHVWH� NXOODQÕOPDVÕ� YHULPLQ� PDNVLPXP
ROGX÷X� HQ� HNRQRPLN� o|]�PG�U�� g]HOOLNOH� $YUXSD¶GD� HOHNWULN� VLVWHPLQLQ� úHEHNH� LOH
oDOÕúDELOPHVL� LoLQ� JHUHNOL� \DVDO� G�]HQOHPHOHU� WDPDPODQPÕú� ROGX÷XQGDQ�� ILUPDODUÕQ� ID]OD
HOHNWUL÷L� úHEHNH\H� VDWPDVÕ� YH\D� úHEHNHGHQ� HOHNWULN� WDNYL\HVL� DODELOPHVL� P�PN�Q
ROPDNWDGÕU�� ùHEHNH� HOHNWULN� IL\DWÕ� GD� NDoDNODUÕQ� D]� ROPDVÕQGDQ� GROD\Õ� XFX]� ROGX÷XQGDQ
VLVWHP�VHoLPL��DWÕN�ÕVÕQÕQ�WDPDPÕ�NXOODQÕODELOHFHN�úHNLOGH�\DSÕOÕU��)DNDW�7�UNL\H�úDUWODUÕQGD
úHEHNH�HOHNWUL÷L�oRN�SDKDOÕ�ROGX÷X�LoLQ�VLVWHP��HOHNWULN�JHUHNVLQPHVLQH�J|UH�VHoLOPHNWHGLU�
'ROD\ÕVÕ\OD�JD]� W�UELQL�NRMHQHUDV\RQ�VLVWHPOHULQLQ�RUDQFD�\�NVHN�RODQ� ÕVÕO� oÕNÕúÕQGDQ�HOGH
HGLOHQ� EXKDUÕQ� GR÷UXGDQ� EX� SURVHVWH� NXOODQÕOPDVÕQD� LKWL\Do� GX\XOPDGÕ÷ÕQGDQ�� JD]� W�UELQL
DWÕN� ÕVÕ� VLVWHPLQH�ED÷ODQDQ�EXKDU� W�UELQL� LOH� NRMHQHUDV\RQ� VLVWHPLQGHQ� GDKD� ID]OD� HOHNWULN
�UHWLOHELOLU��%X�SUHQVLSWH�oDOÕúDQ�VLVWHPOHUH�“Kombine Çevrim Santralleri” denilmektedir.

%|\OH�ELU�WHVLVLQ�SUHQVLS�úHPDVÕ�ùHNLO����¶GH�J|U�OPHNWHGLU��$121ø0������i).

*D]� W�UELQOHULQGH� EDVLW� oHYULPOL� VLVWHPOHULQ� HQHUML� GD÷ÕOÕPÕ� �SULPHU� HQHUMLQLQ
G|Q�úW�÷�� úHNLOOHU�� ùHNLO� ���¶GH�� NRPELQH� oHYULPOL� VLVWHPOHULQ� HQHUML� GD÷ÕOÕPÕ� LVH� ùHNLO
3.8’de görülmektedir.

$÷ÕU� VDQD\L� WLSL� YH� MHW� �XoDN� W�UHYL�� ROPDN� �]HUH� LNL� WLS� JD]� W�UELQL�PHYFXWWXU�
8oDN� W�UHYL� JD]� W�UELQOHUL� DGÕQGDQ� GD� DQODúÕODFD÷Õ� �]HUH� XoDN� PRWRUXQGDQ� W�UHWLOPLúWLU�
8oDN� W�UHYL�JD]� W�UELQOHULQLQ�KDILIOLN��G�ú�N�\DNÕW� W�NHWLPL��\�NVHN�J�YHQLUOLOLN�JLEL� XoDN
JD]� W�UELQOL�PRWRUODUÕQ� GD� VDKLS� ROGX÷X� NDUDNWHULVWLN� |]HOOLNOHUL� YDUGÕU� YH� \�NVHN� YHULPH�
EDNÕP� LoLQ� X\JXQ� GL]D\QD� VDKLS� ROPDVÕ� HQ� |QHPOL� DYDQWDMODUÕQGDQGÕU�� %XQXQOD� ELUOLNWH
WHNQLN�ELOJLVL�RODQ�SHUVRQHO�JHUHNOLOL÷L��\�NVHN�\DWÕUÕP�PDOL\HWL��NDOLWHOL�\DNÕW�JHUHNVLQLPL�
X]XQ�oDOÕúPDODUGDQ�VRQUD�J�F�Q�YH�YHULPLQ�G�úPHVL�JLEL�GH]DYDWDMODUD�VDKLSWLU�

(QG�VWUL\HO� JD]� W�UELQL� LVH� D÷ÕU� KL]PHW� YH\D� D÷ÕU� \DSÕ� W�UELQOHUL� RODUDN� ELOLQLU�
6DELW� KL]PHW�YH�GHYDPOÕ� oDOÕúPD\D�X\JXQ�RODUDN� VD÷ODP�SDUoDODUGDQ� �UHWLOLU��8oDN� W�UHYL
JD]�W�UELQOHULQGHQ�GDKD�G�ú�N�YHULPH�VDKLSWLUOHU��0RWRUXQ�GHYDPOÕ�RODUDN�RQDUÕOPDVÕQGDQ
GROD\Õ� oDOÕúPD� SHUL\RGX� oRN� \�NVHNWLU�� %DNÕPÕ� oRN� NROD\� \DSÕOÕU� YH� EDNÕP� PDOL\HWOHUL
G�ú�NW�U�� øON�\DWÕUÕP�PDOL\HWOHUL� XoDN� W�UHYL� JD]� W�UELQOHULQH�J|UH�GDKD�G�ú�NW�U��%XQODUD
LODYH�RODUDN��G�ú�N�NDOLWHGH�\DNÕW�GD�NXOODQDELOLUOHU��h67h17(3(��������



+HU� LNL� JD]� W�UELQLQGH� ELULQFLO� \DNÕW� RODUDN� GR÷DO� JD]� NXOODQÕOÕU�� 'R÷DO� JD]ÕQ
úHEHNHGHQ� DOÕQPDVÕQGDQ� GROD\Õ� GHSRODPD� YH� WDúÕPD� JHUHNVLQLPOHULQLQ� ROPDPDVÕ�� \DNÕWODU
LoHULVLQGH� oHYUH\H� HQ� D]� ]DUDU� YHUPHVL� QHGHQL\OH� GR÷DO� JD]� ELULQFLO� \DNÕWWÕU�� *D]
W�UELQOHULQLQ� GXDO� \DNÕW� VLVWHPLQH� VDKLS� ROPDVÕ� GR÷DO� JD]GD� ROXúDFDN� NHVLQWLOHUH� NDUúÕ
DOWHUQDWLI� RODUDN� QDIWD�� /3*� YH� IXHO� RLO� JLEL� \DNÕWODUÕQ� NXOODQÕOPDVÕQD� RODQDN� VD÷ODPÕúWÕU�
*D]�W�UELQOL�NRMHQHUDV\RQ�VLVWHPOHULQLQ�VRQ�\ÕOODUGD�E�\�N�JHOLúPH�J|VWHUGL÷L�J|]OHQPLúWLU�
hONHPL]GH�GR÷DO�JD]ÕQ�\D\JÕQ�RODUDN�NXOODQÕOPDVÕ��EX�WHNQRORMLQLQ�KÕ]OÕ�LOHUOHPHVL��NXUXOXP
PDOL\HWLQLQ� G�ú�N� ROPDVÕ�� VLVWHPLQ� ���� \ÕO� LoHULVLQGH� NHQGLQL� \HQLOHPHVL� YH� oHYUH\H
PLQLPXP� ]DUDU� YHUPHVL� JD]� W�UELQOL� NRMHQHUDV\RQ� VLVWHPOHULQLQ� \D\JÕQ� RODUDN
NXOODQÕOPDVÕQD� QHGHQ� ROPXúWXU�� .XUXOXP� YH� SURMH� DúDPDVÕQÕQ� oRN� NÕVD� ROPDVÕ�� WHVLV
SDUoDODUÕQÕQ� PRG�O� KDOLQGH� WHVOLP� HGLOPHVL�� JD]� W�UELQLQ� NÕVD� V�UHGH� GHYUH\H� DOÕQPDVÕ�
VLVWHPLQ�DUDOÕNOÕ�oDOÕúPDVÕ�EX�VLVWHPOHULQ�GL÷HU�DYDQWDMODUÕGÕU��h67h17(3(�������

ùHNLO������<�NVHN�%DVÕQo�7�UELQL��'2ö$1�������



������E��*D]�0RWRUOX�.RMHQHUDV\RQ�7HNQL÷L

%X� VLVWHPOHU� GDKD� G�ú�N� VÕFDNOÕNWD� YH� N�WOHGH� DWÕN� ÕVÕ� VD÷ODGÕNODUÕQGDQ� YH� oRN
oHúLWOL�J�oOHUGH��UHWHELOGLNOHULQGHQ�GROD\Õ��|]HOOLNOH�HOHNWULN� LKWL\DFÕ�� ÕVÕ� LKWL\DFÕQGDQ�GDKD
ID]OD� RODQ� \DQL� HOHNWULN� ÕVÕ� RUDQÕ� �(,2 :�4L �� %LOHúLN� ÕVÕ� J�o� VDQWDUDOÕQGD� �UHWLOHQ� LúLQ�
HOHNWUL÷LQ�� NXOODQÕODQ� ÕVÕ\D� RUDQÕ�� \�NVHN� ����� FLYDUÕ�� HQG�VWUL\HO� X\JXODPDODUGD�� WRSOX
NRQXW��WDWLO�N|\OHUL��E�\�N�RWHOOHU�JLEL�VÕFDN�VX�YH�VR÷XWPD�JHUHNVLQLPL�RODQ�X\JXODPDODUGD�
RSWLPXP�o|]�POHU�RODUDN�NDUúÕPÕ]D�oÕNPDNWDGÕU�

*D]� PRWRUXQGDNL� HQHUML� GD÷ÕOÕPÕ� JUDIL÷L� ùHNLO� ����¶GD� J|VWHULOGL÷L� JLELGLU
�$121ø0������L�.

ùHNLO�������*D]�PRWRUXQGDNL�HQHUML�GD÷ÕOÕPÕ�JUDIL÷L��$121ø0������i)

*UDILNWHQ�J|U�OHFH÷L��]HUH��SLVWRQOX�ELU�JD]�PRWRUXQGD�\DQDQ�\DNÕWÕQ�HQHUMLVLQLQ
�ELULQFLO�HQHUMLQLQ��G|Q�úW�÷��HQHUML�W�UOHULQLQ�ú|\OH�VÕUDOD\DELOLUL]�


�������¶OÕN�ELU�NÕVPÕ�PHNDQLN�J�FH�

�������¶OLN�ELU�NÕVPÕ�PRWRU�J|POHN�ÕVÕVÕQD�

��������(JVR]�ÕVÕVÕQD�YH

������¶OXN�ELU�NÕVPÕ�UDG\DV\RQ�HQHUMLVL�úHNOLQGH�ND\ÕS�HQHUML\H�G|Q�úPHNWHGLU��

*$=�0272581'$�(1(5-ø�'$ö,/,0,

Elektrik Gücü  

%40

Motor Blok ISISI 

%27

Egzost ISISI    

%25 

Radyasyonla KAYIP   

%8
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                                                               11
$oÕNODPDODU�
                                         (JVR]�*D]Õ�+DWWÕ
�������������������������������������������������������*D]�+DWWÕ
�������������������������������������������������������.Õ]JÕQ�6X�%XKDUÕ�+DWWÕ
�������������������������������������������������������,VÕWPD�6X\X�+DWWÕ
�������������������������������������������������������6LOLQGLU�EOR÷X�VR÷XWPD�VX\X�GHYUHVL
�������������������������������������������������������<D÷ODPD�\D÷Õ�GHYUHVL
1 (JVR]�JD]Õ�HúDQM|U�
2 6LOLQGLU�EOR÷X�VR÷XWPD�VX\X�GHYUHVL�SODND�WLSL�HúDQM|U�
3 <D÷ODPD�GHYUHVL�VR÷XWPDVÕ�ÕVÕ�GH÷LWLULFLVL
4 *HQOHúPH�WDQNÕ
5 6R÷XWPD�VX\X�SRPSDVÕ
6 ,VÕWPD�VX\X�JLULúL
7 ,VÕWPD�VX\X�oÕNÕúÕ
8 .Õ]JÕQ�VX�YH\D�EXKDU�JLULúL
9 .Õ]JÕQ�VX�YH\D�EXKDU�oÕNÕúÕ
10 (JVR]�JD]Õ�oÕNÕúÕ
11 *D]�JLULúL

ùHNLO�������*D]�PRWRUOX�NRMHQHUDV\RQ�VLVWHPL�SUHQVLS�úHPDVÕ��$121ø0������i)



<XNDUÕGD�EDKVHGLOHQ�HQHUML�GD÷ÕOÕPÕQGDQ�\ROD�oÕNDUDN��RUWD\D�oÕNDQ�DWÕN�ÕVÕODUGDQ
JD]� PRWRUXQXQ�� NRMHQHUDV\RQ� �%LOHúLN� ,VÕ� YH� *�o� hUHWLPL�� DPDoOÕ� NXOODQÕPÕQGD� VLVWHPH
YHULOHQ�ÕVÕ�HQHUMLVL��o�XQVXUGDQ�HOGH�HGLOLU��%XQODU��JD]�PRWRUXQXQ�\D÷ODPD�GHYUHVL��HJVR]
JD]ODUÕ�YH�úDUM�KDYDVÕ��VLOLQGLU�EOR÷X�VR÷XWPD�GHYUHVLGLU�

ùHNLO�����¶GH�JD]�PRWRUODUÕ�NXOODQÕODQ�ELU�NRMHQHUDV\RQ� WHVLVLQLQ�SUHQVLS�úHPDVÕ
J|U�OPHNWHGLU� �� $WÕN� ÕVÕODUÕ� JHUL� ND]DQÕP� LoLQ� NXOODQÕODQ� HúHQM|UOHU� VLVWHPLQL� oHúLWOL
modifikasyonlarda tasarlamak mümkündür��$121ø0������L�.

*D]�PRWRUX�X\JXODPDODUÕQÕQ�HQ�|QHPOL�DYDQWDMÕ�úXQODUGÕU�

• (Q�\�NVHN�PLNWDUGD�HOHNWUL÷L��UHWHELOHFHN��HOHNWULN�ÕVÕ�RUDQÕ�≅0.8) toplam %40’a varan

HOHNWULN�oHYULP�YHULPL�LOH�HOHNWULN�W�NHWLPLQLQ�ÕVÕO�W�NHWLPLQH�RUDQOD�GDKD�\�NVHN�ROGX÷X
GXUXPODUGD�VHoLOPHVL�X\JXQ�RODQ�DOWHUQDWLI�o|]�POHUGLU��%X�|]HOOLNOHUL�LOH�JD]�PRWRUODUÕ
HOHNWULN� LKWL\DFÕQÕQ� \DQÕ� VÕUD�� ÕVÕWPD� YH�YH\D� VR÷XWPD� DPDoOÕ� ÕVÕ� HQHUMLVL� JHUHNVLQLPL
duyan;toplu konut,tatil köyleri, oteller, yüzme havuzlu spor kompleksleri, üniversite

NDPS�VOHUL� JLEL� X\JXODPD� DODQODUÕQGD� oRN� X\JXQ� o|]�POHU� RODUDN� NDUúÕPÕ]D
oÕNPDNWDGÕU�

• ���� LOH� ���� DUDVÕQGD� GH÷LúHQ� WRSODP� oHYULP� YHULPL� W�UELQOL� VLVWHPOHUOH
NDUúÕODúWÕUÕOGÕ÷ÕQGD�� W�UELQOL� NRMHQHUDV\RQ� �&RPELQHG�+HDW� DQG�3RZHU� ±�%LOHúLN� ÕVÕ� YH
J�o�� VLVWHPOHULQGH� HOHNWULN� oHYULP� YHULPL� DUWÕNoD� WRSODP� oHYULP� YHULPLQLQ� |QHPOL
PLNWDUGD�G�úW�÷��J|U�OPHNWHGLU�

• )DNLU� NDUÕúÕP� YH\D� NDWDOL]|UO�� \DNPD� VLVWHPOHULQLQ� oHYUH� GRVWX� WHPL]� GR÷DOJD]OD
NRPELQDV\RQX� VD\HVLQGH�� oRN� G�ú�N� ]DUDUOÕ� HPLV\RQ� VHYL\HVL� � \DNDODQDELOLU�� 0RGHUQ
IDNLU� NDUÕúÕP� \DQPD� VLVWHPOHULQH� KDL]� PRWRUODU� 12x  � HPLV\RQODUÕQÕ� D]DOWPDN� LoLQ
NDWDOL]|UH� LKWL\Do� GX\PDNVÕ]ÕQ�� ELQOHUFH� VDDW� L]LQ� YHULOHQ� HPLV\RQ� GH÷HUOHULQLQ� DOWÕQGD
oDOÕúDELOPHNWHGLU�

• .ÕVPL� \�N� YHULPOLOLNOHUL� YH� oRN� PRG�OO�� NRQILJ�UDV\RQ�� JD]� PRWRUOX� NRMHQHUDV\RQ
VLVWHPOHULQL� HQ� HVQHN� &+3� VLVWHPL� \DSPDNWDGÕU�� .ÕVPL� \�NWH� oDOÕúPD� GXUXPXQGD
YHULPLQ� |QHPOL� PLNWDUGD� HWNLOHQPHPHVL� YH� PRG�OOHULQ� JHUHNWL÷LQGH� VÕUD\OD� GHYUH\H
JLULS� oÕNPD� LPNDQODUÕ�� VLVWHPLQ� HOHNWULN� YH� ÕVÕ� WDOHELQGH� J�Q� LoLQGH� RODJHOHQ� WDOHS



GH÷LúLNOLNOHULQL�YH�(,2�GH÷LúLPOHULQL�UDKDWoD�NRPSDQVH�HWPHVLQH�L]LQ�YHULU��%X�GD�J�Q
ED]ÕQGD�HQHUML�PDOL\HWOHULQLQ�PLQLPLQL]H�HGLOPHVLQH�\DUGÕPFÕ�ROXU�

• *D]�PRWRUXQXQ�NÕVD�]DPDQGD�GHYUH\H�DOÕQÕS��NÕVD�]DPDQGD�GHYUH�GÕúÕ�EÕUDNÕODELOPHVL�
ELU� GL÷HU� NROD\OÕ÷ÕGÕU�� $\QÕ� ]DPDQGD�� JD]� PRWRUX�� WHVLVLQ� GDKD� D]� GHYUH� HOHPDQÕ
LoHUPHVLQGHQ�GROD\Õ�� GL÷HU� VLVWHPOHUH�J|UH�GDKD� NÕVD� ]DPDQ� V�UHOHULQGH� NXUXODELOLU� YH
WHVLV�Lo�W�NHWLPOHULQLQ�D]�ROPDVÕ�GD�JD]�PRWRUXQD�\ÕOODU�ER\X����¶LQ��]HULQGH�ELU�HPUH
DPDGHOLN�RUDQÕ�VD÷ODU�

• *D]�PRWRUODUÕ�GHQLOLQFH��\DNÕW�RODUDN�LON�|QFH�GR÷DOJD]�DNOD��JHOPHNWH�IDNDW�DWÕN�DUÕWPD
WHVLVOHULQGHQ�NDQDOL]DV\RQ�JD]Õ� �6HZDJH�JDV��� o|S�GHSRODPD� WHVLVOHULQGHQ� o|SO�N� JD]Õ
�/DQGILOO�JDV��YH�EHQ]HU� úHNLOGH�EL\RJD]��N|N�JD]Õ�YE��\DNÕWODUGD�NXOODQÕODELOPHNWHGLU�
hVWHOLN� DWÕNODUGDQ� HOGH� HGLOHQ� EX� JD]� W�UOHUL� HOHNWULN� YH� ÕVÕ� �UHWPHN� LoLQ� GLUHNW� RODUDN
NXOODQÕODELOLU�� %XQODUÕQ� GLUHNW� RODUDN�PRWRUODUGD� \DNÕOPDVÕ\OD�� GH÷HUOHQGLULOPHOHUL� LoLQ
|QFH� \DNÕS� EXKDU� �UHWPHN�� EXQXQOD� GD� ELU� EXKDU� W�UELQL� oHYLUPHN� JLEL� DUD� LúOHPOHU
JHUHNPHPHNWHGLU��$121ø0������i).

������F��*D]�0RWRUX�YH�*D]�7�UELQL�8\JXODPDODUÕ�$UDVÕQGDNÕ�)DUNOÕOÕNODU

D��.DSDVLWH�$UDOÕNODUÕ

*D]� PRWRUODUÕQGD� NDSDVLWH�� WHN� PRG�O� RODUDN�� ��� N:el ile 15 kWel� � DUDVÕQGD
GH÷LúPHNWHGLU��*D]�W�UELQLQGH�LVH���0:el ile 50 MWel��DUDVÕQGD�GH÷LúHQ�PRGHO�YH�PDUNDODU
PHYFXWWXU��6LVWHP�ELUOHúLN�EXKDU�JD]�W�UELQL�RODUDN�LúOHWLOLUVH����0:el ile 100 MWel��DUDVÕ
J�oOHUGH�VLVWHPOHU�\DSÕODELOPHNWHGLU��$121ø0������i).



b) Toplam Verim

.RMHQHUDV\RQ�VLVWHPOHULQGH�WRSODP�YHULP�����LOH�����DUDVÕQGD�GH÷LúPHNWHGLU�
Gaz türbinlerinde :

<DOQÕ]�HOHNWULN��UHWLPL������������������������≈ %30

Kombine çevrimle elektrik üretimi   : ≈ %45-50

%LOHúLN�J�o�YH�ÕVÕ�VDQWUDOÕ��������������������≈ %85

Gaz motoru :

Elektrik çevrim verimi  : ≈ %40

Toplam sistem verimi    : ≈ %85-91

c) Ekonomik Ömür

.RMHQHUDV\RQ�VLVWHPOHULQLQ�HNRQRPLN�|P�UOHUL���������LOD���������VDDW�DUDVÕQGD
GH÷LúPHNWHGLU�� %X� GD� RUWDODPD� ��� ±� ��� \ÕOOÕN� ELU� V�UH\H� GHQN� JHOHPHNWHGLU� �$121ø0�
2005i)�� gPU�� ������ \ÕO� RODQ� EX� VLVWHPOHULQ� NHQGL� NHQGLQL� ���� \ÕOGD� DPRUWL� HWPHVL� EX
VLVWHPOHULQ�NRQYDQVL\HO�VLVWHPOHUH�RUDQOD�oRN�GDKD�DYDQWDMOÕ�ROGX÷XQX�J|VWHUPHNWHGLU�

G��(OHNWULN�,VÕ�2UDQODUÕ

(OHNWULN�ÕVÕ�RUDQODUÕ��JD]�PRWRUODUÕQGD�����FLYDUÕQGDGÕU��<DQL�����N:�HOHNWULN
HQHUMLVL� �UHWHQ� ELU� JD]� PRWRUX�� D\QÕ� ]DPDQGD� LODYH� ELU� SULPHU� HQHUML� �JD]�\DNÕW�
NXOODQPDNVÕ]ÕQ� ���� N:� ÕVÕ� HQHUMLVL� �UHWPHNWHGLU��<DGD� GDKD� EDVLW� ELU� ELoLPGH�� ������ oC

VÕFDN�VX�LOH�oDOÕúDQ�ELU�VLVWHPGH�\DNODúÕN��������NJ�K�GHELVLQGH�VÕFDN�VX��UHWLU������N:¶OÕN
ELU� ÕVÕ� HQHUMLVL� GH�� øVWDQEXO� NÕú� úDUWODUÕQGD� RUWD� E�\�NO�NWH� ������ GDLUHOLN� ELU� ELQDQÕQ
ÕVÕWPDVÕQÕ�NDUúÕOD\DELOHFHN�ELU�NDSDVLWHGHGLU��*D]� W�UELQOHULQGH� LVH�(,2������FLYDUÕQGDGÕU�
<DQL� ��0:¶OÕN� HOHNWULN� HQHUMLVL� �UHWHQ� ELU� JD]� W�UELQL� Hú� ]DPDQOÕ� RODUDN� LODYH� ELU� SULPHU



HQHUML� �JD]�\DNÕW�� NXOODQPDNVÕ]ÕQ� ���� 0:� ÕVÕ� HQHUMLVL� �VÕFDN� VX� YH\D� EXKDU�� �UHWPH
kapasitesinede sahiptir. Daha fazla elektrik enerjisi üretebilmek için gaz türbini egsoz

oÕNÕúÕQD� ELU� GH� EXKDU� W�UELQL� LODYH� HGLOLUVH� �.RPELQH� oHYULP� \DGD� ELUOHúLN� JD]� ±� EXKDU
W�UELQL�� (,2����¶\H� oÕNDUWÕODELOLU�� 6RQ� KDOGH� ��0:� HOHNWULN� HQHUMLVL� �UHWHQ� ELU� NRPELQH
oHYULPOL�JD]�EXKDU�W�UELQL�Hú�]DPDQOÕ�RODUDN�\DNODúÕN������0:�ÕVÕ�HQHUMLVL��UHWHFHNWLU�

*|U�OG�÷���]HUH�HOHNWULN�HQHUMLVL�LKWL\DFÕQÕQ�ÕVÕ�HQHUMLVL�LKWL\DFÕQD�J|UH�GDKD�ID]OD
ROGX÷X�GXUXPODUGD�JD]�PRWRUX�NXOODQPDN��EX�RUDQ�D]DOGÕNoD�GD�VÕUDVÕ\OD�NRPELQH�oHYULPOL
VDQWUDO�YH\D�JD]�W�UELQL�NXOODQPDN�GDKD�HNRQRPLN�RODFDNWÕU�

(,2�� VLVWHP� VHoLPLQGH� |QHPOL� ELU� HWNHQGLU� DQFDN� GL÷HU� HWNHQOHUL� J|]� |Q�QGH
EXOXQGXUPDNVÕ]ÕQ�NDEXO�HGLOHELOHFHN�WHN�NULWHU�GH�GH÷LOGLU�

)DNDW� NRMHQHUDV\RQX� DVÕO� YHULPOL� NÕODQ�� oDOÕúPD� VDDWLQLQ� PDNVLPXP� oÕNDUÕOÕS�
HOHNWULN� YH� DWÕN� ÕVÕQÕQGD� V�UHNOL� NXOODQÕOPDVÕQÕ� VD÷ODPDNWÕU�� %X� \�]GHQ� HOHNWULN� YH� ÕVÕ
LKWL\DoODUÕ� LOH� HOHNWULN� ÕVÕ� RUDQÕ� GH÷LúWLNoH� EX� GH÷LúLPL� NDUúÕOD\DELOHFHN� VLVWHPOHUH� LKWL\Do
YDUGÕU��%X�VLVWHPOHULQ�EDúOÕFDODUÕ�úXQODUGÕU��$121ø0������L��

i )Birden fazla modül kullanmak : .RMHQHUDV\RQ� VLVWHP� VHoLPLQGH�ùHNLO� ����¶GHNL�JLEL
ELU� \ÕOOÕN� \�N� H÷ULVLQL� EHOLUOHPHN� oRN� |QHPOLGLU�� %X� H÷ULGHQ� \ROD� oÕNDUDN� |]HOOLNOH� JD]
PRWRUX� NXOODQÕODFDN� VLVWHPOHUGH� ELUGHQ� ID]OD� PRG�O� NXOODQPDN� GDKD� HNRQRPLN
RODELOPHNWHGLU�� %XQX� GDKD� NDED� YH� EDVLW� DQODWDFDN� ROXUVDN�� JHFH�J�QG�]�� \D]�NÕú�� KDIWD
VRQX�KDIWD� LoL� HOHNWULN�YH� ÕVÕ�NXOODQÕPODUÕQGD�E�\�N� IDUNODU�ROPDVÕGÕU��)DNDW�DúD÷ÕGD�ùHNLO
����¶GHNL� PRG�OOHUGHQ� ��� 0RG�O� NHQGLQL� HQ� |QFH� DPRUWL� HGHUNHQ� \XNDUÕ� GR÷UX� GL÷HU
PRG�OOHULQ�DPRUWLVPDQ�V�UHOHUL�VÕUDVÕ\OD�DUWPDNWDGÕU�

LL� �,VÕ�DN�P�ODW|UOHUL�NXOODQPDN� � ,VÕ� �UHWLPLQLQ� LKWL\DoWDQ� ID]OD� ROGX÷X� GXUXPODUGD� ÕVÕ
DN�P�ODW|UOHULQL� GROGXUXS�� LKWL\DFÕQ� �UHWLPGHQ� ID]OD� ROGX÷X� GXUXPODUGD� ÕVÕ\Õ
DN�P�ODW|UOHUGHQ�oHNHUHN�WRSODP�YHULPLQ�P�PN�Q�ROGX÷XQFD�\�NVHN�NDOPDVÕ�VD÷ODQÕU�

LLL� �ùHEHNH\OH� VHQNURQL]H� oDOÕúPDN� � (OHNWULN� �UHWLPLQLQ� W�NHWLPL� NDUúÕOD\DPDGÕ÷Õ
GXUXPODUGD�úHEHNHGHQ�HOHNWLUN�oHNHUHN�� ID]OD��UHWLP�KDOLQGH�GH�úHEHNH\H�HOHNWULN� VDWDUDN�



VLVWHPLQ� WDP� \�N� YH�PDNVLPXP� YHULPGH� oDOÕúPDVÕ� VD÷ODQÕU�� )DNDW� EX� VLVWHP� 7�UNL\H¶GH
\DVDO�]RUOXNODU�EXOXQPDVÕ�YH�GH� úHEHNH�HOHNWUL÷LQLQ�oRN�G�]HQVL]�ROPDVÕ�GROD\ÕVÕ\OD� ID]OD
X\JXODQPDPDNWDGÕU�

LY���%\�SDVV¶OÕ�NRPELQH�oHYULP�NXOODQPDN����7�UELQOL�NRMHQHUDV\RQ�VLVWHPOHULQGH��DWÕN�ÕVÕ
ND]DQÕQGDQ�HOGH�HGLOHQ�EXKDUOD�

• (OHNWULN� LKWL\DFÕ� DUWWÕ÷ÕQGD� LNLQFL� ELU� EXKDU� W�UELQLQGH� NXOODQDUDN�� �UHWLOHQ
WRSODP�HOHNWULN�PLNWDUÕ� DUWWÕUÕODELOLU��%X� úHNLOGH� HOHNWULN� oHYULP�YHULPL����
FLYDUODUÕQD�oÕNDUWÕODELOLU�

• ,VÕ�HQHUMLVL�LKWL\DFÕ�DUWWÕ÷ÕQGD�E\�SDVV�\ROXQX�DoDUDN�EXKDUÕQ�WDPDPHQ�ÕVÕWPD
DPDoOÕ�NXOODQÕPÕ�VD÷ODQDELOLU�

• ,VÕ�LKWL\DFÕQÕQ�ED]Õ�SLN�GXUXPODUÕQGD��W�UELQ�HJVR]�oÕNÕúÕQD�LODYH�\DNÕW�HQMHNWH
HGLOHUHN� ELU� DUW� \DQPD� �SRVW�FRPEXVWLRQ�� LOH� ÕVÕ� �UHWLPL� DUWWÕUÕODELOLU�
�$121ø0������L�.

v ) Buhar türbini kullanmak: Buhar W�UELQLQGHQ� DUD� EXKDU� oHNHUHN� GH÷LúHQ� HOHNWULN�ÕVÕ
RUDQODUÕ�NDUúÕODQDELOLU�

YL� ��'R÷UXGDQ�E\�SDVV�EDFDVÕ�YH�GDPSHU� VLVWHPL�NXOODQDUDN, ÕVÕ� JHUHNOL�ROPDGÕ÷ÕQGD
ÕVÕ\Õ� GÕúDUÕ\D� DWPDN�� (Q� YHULPVL]� LúOHWPH� úHNOL� EX� úHNLOGH� ROXU� NL�� W�P� ÕVÕQÕQ� DWÕOPDVÕ
KDOLQGH�����FLYDUÕQGD�RODQ�WRSODP�YHULP��(QHUMLGHQ�<DUDUODQPD�2UDQÕ�����¶ODUD�G�úHU�

vii ) Pik yük boyleri ve/veya chilleri kullanmak :�ùHNOL�����¶GHNL�\ÕOOÕN� ÕVÕ�JHUHNVLQLPL
H÷ULVLQGHQ�J|U�OHFH÷L��]HUH��WRSODPGD�D]�ELU�V�UH�ROVD�GD��ED]Õ�]DPDQODUGD�ÕVÕ�JHUHNVLQLPL
WRSODP� NRMHQHUDV\RQ� ÕVÕ� �UHWLPLQL� DúPDNWDGÕU�� %X� SLN� GXUXPODUÕ� NDUúÕODPDN� LoLQ� LODYH
NRMHQHUDV\RQ�PRG�O��NR\PDN�YHULPVL]�RODFDNWÕU��d�QN��NRMHQHUDV\RQ�PRG�OOHUL�\ÕOGD����
J�Q��J�QGH����VDDW��EDNÕP�LoLQ�GXUPDODU�KDULo��LúOHWLOHFHN�úHNLOGH�WDVDUODQPÕúWÕU��%X�oDOÕúPD



úDUWODUÕQGD� NHQGLVLQL� ≈� ���� \ÕOGD� DPRUWL� HGHFHNWLU�� 2\VD� oDOÕúPD� V�UHVL� D]DOGÕ÷ÕQGD�� EX
DPRUWLVPDQ�V�UHVL�oRN�DUWDFDNWÕU�

ùHNLO�������7LSLN�\ÕOOÕN�\�N�H÷ULVL��$121ø0������L�

%X�W�U�SLN�GXUXPODU�LoLQ�LODYH�ELU�ER\OHU�YH\D�VR÷XWPD�LKWL\DFÕ� LoLQ�SLVWRQOX�ELU
FKLOOHU�NXOODQPDN�GDKD�HNRQRPLN�RODFDNWÕU��$121ø0������L�.

3.1.4. Kojenerasyonda Sistem ve Kapasite Seçimi

.RMHQHUDV\RQ� VLVWHPOHUL�� VLVWHPLQ� HNRQRPLNOL÷L�� WHNQLN� DoÕGDQ� WRSODP� VLVWHP
YHULPOLOL÷L� YH�NXOODQÕFÕQÕQ�JHUHNVLQLPOHUL� GLNNDWH� DOÕQDUDN�� X\JXQ� ELU� úHNLOGH� VHoLOPHOLGLU�
.RMHQHUDV\RQXQ� ROGXNoD� E�\�N� ELU� \DWÕUÕP� ROPDVÕ� QHGHQL\OH�� |QFHOLNOH� D\UÕQWÕOÕ� ELU



IL]LELOLWHVLQLQ�\DSÕOPDVÕ�JHUHNLU��%X�IL]LELOLWH�VRQXoODUÕ�XFX]OXN�YH�NDOLWHGHQ�ELOH�GDKD�|QFH
JHOHELOPHNWHGLU��+DWWD�YH�KDWWD�EX�VLVWHPOHULQ�NXUXOPDVÕ�NDUDUÕ�YHULOPHGHQ�|QFH�GDQÕúPDQ
YH\D�P�úDYLU�NLúL�\DGD�NXUXOXúODUOD�oDOÕúÕOPDVÕ�\DWÕUÕPFÕODUÕQ�\DUDUÕQD�RODFDNWÕU��$NVL�KDOGH
NRMHQHUDV\RQ�ILUPDODUÕ��\DWÕUÕPFÕODUÕ�NHQGL�HOOHULQGH�PHYFXW�EXOXQDQ�VLVWHP�YH�NDSDVLWHOHU
GR÷UXOWXVXQGD�\|QOHQGLULUOHU��gUQHN�YHUPHN�JHUHNLUVH�� ILUPDQÕQ�HOLQGH� W�UELQ�PHYFXW��JD]
PRWRUX� EXOXQPDPDNWD\VD�� \DWÕUÕPFÕ\Õ� W�UELQ� DOPD� NRQXVXQGD� LNQD� HWPH\H� oDOÕúÕU�� %D]Õ
YHULOHUL�GLNNDWH�DOPD\DUDN��IL]LELOLWH�oDOÕúPDVÕQÕ�VDQNL�W�UELQ�GDKD�HNRQRPLN�YH�LON�\DWÕUÕP
WHVLV�JLGHULQL�GDKD�NÕVD�]DPDQGD�JHUL�|GH\HFHNPLú�JLEL�G�]HQOH\HELOLU��<DGD�HOLQGH�JHUHNOL
NDSDVLWHGH�PRWRU�\RNWXU��\DWÕUÕPFÕ\D�GDKD�N�o�N�\DGD�GDKD�E�\�N�PRWRUODU�|QHUHUHN�JHQH
IL]LELOLWH� oDOÕúPDVÕQÕ� EXQD� J|UH� G�]HQOH\HELOLU�� %�W�Q� EX� VDNÕQFDOÕ� GXUXPODUGDQ� GROD\Õ
\DWÕUÕPFÕODUÕQ�� \DWÕUÕP� NDUDUÕQÕ� YHUPHGHQ� |QFH� �GDKD� VRQUD� GD� GHYDP� HGHELOLU�� GDQÕúPDQ
P�úDYLU� YH\D� NRQWURO|U� NLúL� YH\D� NXUXOXúODUOD� ELUOLNWH� oDOÕúPDVÕ� GDKD� VD÷OÕNOÕ� RODFDNWÕU�
<DWÕUÕPFÕ\D� ELU� |Q� ILNLU� YHUPHN� DoÕVÕQGDQ�� X\JXQ� VLVWHP� VHoLPL� DúD÷ÕGDNL� |Q� J|U�� YH
SDUDPHWUHOHU�GLNNDWH�DOÕQDUDN�\DSÕOÕU��$121ø0������L�.

������D��<DNÕW

dHúLWOL�VHEHSOHUGHQ�GROD\Õ��NRMHQHUDV\RQ�VLVWHPLQGH�NXOODQÕOPDVÕ�G�ú�Q�OHQ�\DNÕW
W�U��YH\D�W�UOHULQH�J|UH�VLVWHP�VHoLOLU��%D]Õ�X\JXODPDODUGD�ELUGHQ�ID]OD��|UQH÷LQ�LNL�\DNÕWOÕ
YH\D� �o� \DNÕWOÕ� VLVWHPOHU� NXOODQÕOPDNWDGÕU�� %D]Õ� WHVLVOHUGH� LVH� NRMHQHUDV\RQ� VLVWHPL
GR÷UXGDQ� \DNÕWWDQ� \ROD� oÕNÕODUDN� VHoLOLU�� d|SO�N� JD]Õ� YH� DUÕWPD� JD]Õ� LOH� oDOÕúDQ� VLVWHPOHU
EXQD� |UQHN� RODUDN� YHULOHELOLU�� %X� WHVLVOHUGH� SULPHU� HQHUMLQLQ� LúOHWPH� PDOL\HWL� ³� VÕIÕU� ³
RODFD÷ÕQGDQ��|]HOOLNOH�DUÕWPD�WHVLVL�EXOXQDQ�NXUXOXúODU�LoLQ�NRMHQHUDV\RQ�VLVWHPL�oRN�FD]LS
hale gelmektedir.

7�UNL\H� LoLQ� |]HOOLNOH� GR÷DO� JD]� NXOODQÕODQ� \HUOHUGH� VLVWHP� oRN� HNRQRPLN
ROPDNWD�� LON� \DWÕUÕP� WHVLV� JLGHULQL� JHUL� |GHPH� V�UHVL� �� \ÕO�� KDWWD� GDKD� GD� DOWÕQD
G�úHELOPHNWHGLU�



.XOODQÕOPDN�LVWHQHQ�\DNÕW� W�U��VD\ÕVÕ�DUWWÕNoD�VHoLOHQ�VLVWHP�JD]�W�UELQLQH�GR÷UX
\|QHOPHNWHGLU��*D]�W�UELQOHULQGH�LVH��D÷ÕU�VDQD\L�WLSOHUL��MHW�WLSL�W�UELQOHUL�RUDQOD�GDKD�ID]OD
W�U�\DNÕW�\DNDELOPH�|]HOOL÷LQH�VDKLSWLU��$121ø0������L��

������E��(OHNWULN�,VÕ�2UDQÕ

.RMHQHUDV\RQ� X\JXODQDFDN� VLVWHPLQ� WHUPLN� YH� PHNDQLN� J�o� LKWL\DoODUÕ� VHoLP
SDUDPHWUHOHULQLQ� |QHPOLOHULQGHQGLU�� g]HOOLNOH� \HQL� NXUXODFDN� WHVLVOHUGH� �KHQ�]� EDúND� ELU
úHNLOGH� HOHNWULN� YH� ÕVÕ� \DWÕUÕPÕ� \DSÕOPDPÕú�� EX� LKWL\DoODU� YH� ELUELUOHUL\OH� RUDQODUÕ� VLVWHP
seçimi için zorunlu ve temel faktördür.

*D]� W�UELQL� LOH� \DSÕODQ� NRMHQHUDV\RQ� VLVWHPOHULQGH�� HOHNWULN� ÕVÕ� RUDQODUÕ�� ����� ±
����� FLYDUODUÕQGDGÕU�� <DQL� WRSODP� HQHUML� oÕNÕúÕQÕQ� ���¶� �� � HOHNWULN� HQHUMLVL�� ���¶�� ÕVÕO
HQHUMLGLU�� *D]� PRWRUODUÕ� LOH� \DSÕODQ� X\JXODPDODUGD� LVH� HOHNWULN� ÕVÕ� RUDQODUÕ�� ����� ±� ����
FLYDUÕQGDGÕU�� <DQL� WRSODP� HQHUML� oÕNÕúÕQÕQ� ≈� ���¶Õ� HOHNWULN� J�F�� RODUDN� HOGH� HGLOLUNHQ�
���¶VL� GH� WHUPLN� J�o� RODUDN� JHUL� ND]DQÕODELOLU�� .RMHQHUDV\RQ� VLVWHPOHULQLQ� WHPHO
D\UÕPÕQGDQ�GROD\Õ��W�NHWLP�E|OJHVLQLQ�|]HOOL÷LQH�J|UH��KDQJL�RUDQGD�ÕVÕ�YH�HOHNWULN�LKWL\DFÕ
EXOXQGX÷X��VHoLP�\DSÕOÕU��$121ø0������L��

������F��<�N�(÷ULVL

7�NHWLP�E|OJHVLQLQ� ÕVÕO� YH� HOHNWULNL� \�N� H÷ULOHULQH�J|UH� VHoLP�\DSÕOÕU��(÷HU� \�N
H÷ULVL��J�Q�Q��KDIWDQÕQ��\ÕOÕQ�oHúLWOL� ]DPDQODUÕQGD�oRN�GHQJHVL]�ROX\RUVD�� EX�\�N� H÷ULVLQH�
ELUGHQ� ID]OD�DUDOÕ÷D�E|OHUHN�� W�NHWLPL�ELUGHQ� ID]OD�PRG�O� LOH�NDUúÕODUÕ]��gUQHN�RODUDN��J�Q
LoLQGH� ���� N:�� JHFH� LVH� ���� N:� HOHNWULN� HQHUMLVL� LKWL\DFÕ� RODQ� ELU� KDVWDQHQLQ� HOHNWULN
W�NHWLPLQL�NDUúÕODPDN��]HUH������N:¶OÕN� LNL�JD]�PRWRUX�NXOODQPDN�oDOÕúPD� UHMLPLQL�GDKD
YHULPOL�ROPDVÕQÕ�VD÷OD\DFDNWÕU��$121ø0������L��



������G��6WDUW�6D\ÕVÕ

*D]� PRWRUODUÕQÕQ� GDKD� NROD\� GHYUH\H� DOÕQDELOPHVLQGHQ� GROD\Õ� VHQHOLN� VWDUW
VD\ÕODUÕ�ID]OD�RODQ�LúOHWPHFLOHU�LoLQ�JD]�PRWRUX�NXOODQÕPÕ�NDoÕQÕOPD]�KDOH�JHOLU��$121ø0�
2005i).

������H��2UWDP�6ÕFDNOÕ÷Õ

*D]�W�UELQOHULQLQ�oÕNÕú�J�oOHUL�YH� ÕVÕO�RUDQODUÕ��RUWDP�VÕFDNOÕ÷ÕQD� ID]OD�GX\DUOÕOÕN
J|VWHUGL÷L� LoLQ� YH� JD]� PRWRUODUÕ�� RUWDP� VÕFDNOÕ÷ÕQD� oRN� ID]OD� GX\DUOÕ� ROPDGÕ÷ÕQGDQ�� ED]Õ
X\JXODPDODUGD�JD]�PRWRUX�NXOODQÕPÕ�]RUXQOX�KDOH�JHOLU��$121ø0������L��

3.1.4.f. Toplam Sistem Kapasitesi

Kojenerasyon sisteminde ihtiyaç duyulan güçler büyüdükçe, seçilen sistem, gaz

W�UELQLQH�GR÷UX�\|QHOPHNWHGLU��*HQHOOLNOH�X\JXODPDGD�����±����0:�VHYL\HVLQLQ�DOWÕQGD�JD]
PRWRUODUÕ�� �]HULQGH� LVH� JD]� W�UELQOHUL� NXOODQÕOPDNWDGÕU�� $VOÕQGD� EX� VHoLP� HOHNWULN� ±� ÕVÕ
NXOODQÕP�RUDQÕQD�J|UH�\DSÕOÕU��%LU�VLVWHPGH�oRN�D]�ÕVÕ�NXOODQÕ\RUVDQÕ]��NRPELQH�oHYULPOL�JD]
W�UELQL� NXUPDN� GDKD� DYDQWDMOÕGÕU�� (OHNWULN� IL\DWÕ�� EL]LP� �ONHPL]� NRúXOODUÕQGD� GDKD� SDKDOÕ
ROGX÷XQGDQ� YH� JD]� PRWRUODUÕQGD� HOHNWULN� YHULPL� GDKD� \�NVHN� ROGX÷XQGDQ� GROD\Õ�� JD]
PRWRUX�VHoPHN�GDKD�HNRQRPLN�ROPDNWDGÕU��$121ø0������L��

������J��(OHNWUL÷LQ�.DOLWHVL

(OHNWULNWHNL�IUHNDQV�YH�JHULOLP�KDVVDVL\HWLQLQ�\�NVHN�ROGX÷X�LúOHWPHOHUGH��ED]HQ
VLVWHPLQ� NDUOÕOÕ÷ÕQD� \D� GD� úHEHNH� HOHNWUL÷LQLQ� V�UHNOLOL÷LQH� EDNPDNVÕ]ÕQ�� NRMHQHUDV\RQ
\DWÕUÕPÕ� ]RUXQOX� KDOH� JHOLU�� g]HOOLNOH� KDVVDV� HOHNWURQLN� FLKD]ODUÕQ� EXOXQGX÷X� WHVLVOHUGH



�WHNVWLO��FRPSXWHU�YV���IUHNDQV�YH�JHULOLP�GH÷HUOHULQLQ�WROHUDQVÕ�oRN�D]GÕU��7HVLVWH�EX�W�UGHQ
VRUXQODU�YDUVD��NRMHQHUDV\RQ�EX�NXUXOXú�LoLQ�NDoÕQÕOPD]�ROPDNWD��WROHUDQV�PLNWDUÕ�D]DOGÕNoD
LVH�VLVWHP�VHoLPL�JD]�PRWRUXQGDQ�JD]�W�UELQLQH�GR÷UX�ND\DFDNWÕU��$121ø0������L��

%X�W�U�X\JXODPDODUGD�VLVWHP�VHoLPLQGH�úX�NULWHUOHUH�GLNNDW�HGLOPHOLGLU�
��øúOHWPHQLQ�HOHNWULN�ÕVÕ�W�NHWLP�\DSÕVÕ�YH�ÕVÕ�HOHNWULN�W�NHWLP�GHQJHVL
��øúOHWPHQLQ�\ÕOOÕN�oDOÕúPD�V�UHVL
��øVOHWPHQLQ�HQHUML�LKWL\DFÕ�VHYL\HVL
��%LULQFLO�HQHUML�ND\QDNODUÕQÕQ��GR÷DOJD]��/3*��$OWÕ�1XPDUDOÕ�)XHO�RLO�� WHPLQ�HGLOHELOLUOL÷L
YH�HNRQRPLN�X\JXODQDELOLUOLNOHUL��$121ø0������J�.

%XQODUÕQ�HQ�|QHPOLOHUL�LON�LNL�NULWHUGLU��6D÷OÕNOÕ�ELU�VDQWUDO�VHoLPL�LoLQ�P�PN�QVH
\ÕOOÕN��\RNVD�D\OÕN�\D�GD�KDIWDOÕN�ED]GD�W�NHWLP�GH÷HUOHUL�WHVSLWL�\DSÕOPDOÕ��EXQODU�JUDILNOHUH
G|N�OPHOLGLU�� øON� RODUDN� \ÕOOÕN� RUWDODPD� HOHNWULN� W�NHWLPLQH� EDNÕOÕU� YH� DWÕO� NDSDVLWH
\DUDWPD\DFDN� úHNLOGH� EX� W�NHWLPLQ� D]� DOWÕQGD� NDODFDN� ELU� NDSDVLWH� VHoLOLU�� %LULQFL� DPDo
HOHNWULN� W�NHWLPLQH� \|QHOLN� NDSDVLWH� EHOLUOHPH� ROPDOÕGÕU�� +HU� QH� NDGDU� ��KD]ÕU� VDQWUDO
NXUX\RUXP��W�P�ÕVÕ�LKWL\DFÕPÕ�GD�NDUúÕOD\DFDN�ELU�NDSDVLWH�VHoH\LP��ID]OD�HOHNWUL÷L�VDWDUÕP��
IHOVHIHVL� JHQHO� RODUDN�SD]DUÕPÕ]D�KDNLP�ROPXúVD�GD� EX� úHEHNHQLQ� HQHUML� DOÕú� úDUWODUÕQGDNL
X\JXQVX]OXN�YH�LOHUGH�NDSDVLWH�LOH�NDUúÕODúÕOGÕ÷ÕQGD�úHEHNHQLQ�HQHUML�ID]ODVÕQÕ�DOPDPDVÕ�JLEL
GXUXPODU� NDELO� ROGX÷XQGDQ� NHVLQOLNOH� \DQOÕú� ELU� \DNODúÕPGÕU�� 6LVWHP� SD]DUODPDFÕODUÕQ� EX
NRQXGDNL�RODVÕ�\DQOÕú�\|QOHQGLUPHOHULQH�NDUúÕ�GLNNDWOL�ROXQPDOÕGÕU�

6DQWUDOLQ� HOHNWULN� NDSDVLWHVL� EHOLUOHQGLNWHQ� VRQUD� ÕVÕ� W�NHWLP� YHULOHULQH� EDNÕOÕU�
<R÷XQ�RODUDN�\�NVHN�VÕFDNOÕNWD�HQHUML�JHUHNL\RUVD���EXKDU��NÕ]JÕQ�\D÷�\D�GD�VÕFDN�KDYD���YH
EX� \DNODúÕN� HOHNWULN�ÕVÕ�  �ò� GHQJHVLQH� RWXUX\RUVD�� VLVWHPH� X\JXQ� \DNÕW� HNRQRPLN� RODUDN
PHYFXW� LVH�YH� VDQWUDO�E�\�NO�÷��JD]� W�UELQOHUL� NDSDVLWH� DUDOÕ÷ÕQD�JLUL\RUVD� LKWL\Do�ELU� JD]
W�UELQ�NRMHQHUDV\RQ�VDQWUDOLGLU��$121ø0������J�.

'LNNDW�HGLOHFH÷L��]HUH�VRQXFD�HWNHQ�GH÷LúNHQ�VD\ÕVÕ�oRN�ID]ODGÕU��7�P�|QFHOLNOL
NULWHUOHU� ELU� JD]� W�UELQ� VDQWUDOLQL� JHUHNWLUVH�GDKL�� \DNÕWÕQ� HNRQRPLN� EXOXQDELOLUOL÷L� VDQWUDOL
GL]HO�PRWRU�VDQWUDOLQH�G|Q�úW�UHELOPHNWHGLU�



<XNDUÕGDNL�GH÷HUOHQGLUPH� VRQXFX�� SURVHV�\�NVHN� ÕVÕ� LKWL\DFÕ� J|VWHUPH\HQ� VÕFDN
VX�\D�GD�NÕ]JÕQ�VX�LKWL\DFÕ�V|]�NRQXVX�YH�HOHNWULN�ÕVÕ�GHQJHVL�HOHNWULN�OHKLQGH�GDKD�ID]OD�LVH
elektrik talebine göre bir gaz ya da dizel motor santrali uygun olur. Burada odak

PRWRUODUGDNL� \DNODúÕN� ��� SXDQOÕN� GDKD� \�NVHN� HOHNWULN� oHYULP� YHULPLGLU�� �� ��� HOHNWULN
YHULPOL�ELU�PRWRU�VDQWUDOLQGH�GR÷DOJD]GDQ�HOGH�HGLOHFHN�HOHNWULN��ÕVÕGDQ�KLo�\DUDUODQÕOPDVD
GDKL� úHEHNH� HOHNWUL÷LQGHQ� GDKD� XFX]D� PDO� ROPDNWDGÕU�� %X� JD]� W�UELQOHULQGH� P�PN�Q
GH÷LOGLU��%LU�PRWRU�VDQWUDOÕQD�DLW�SUHQVLS�úHPDVÕ�úHNLO�����¶GH�J|U�OHELOLU��

6LVWHP� VHoLPL� LOH� VDQWUDO� E�\�NO�÷�� YH� WLSLQL� EHOLUOHGLNWHQ� VRQUD� VDQWUDOLQ� NDo
PRG�OGHQ� ROXúDFD÷ÕQÕ� WHVSLW� HWPHN� JHUHNPHNWHGLU�� %XUDGD� LON� NÕVÕWODPD� SL\DVDGD�PHYFXW
RODQ�PRG�O�E�\�NO�÷�G�U��%X�SUREOHP�DúÕODELOGL÷L�]DPDQ� LONH�RODUDN�HQ�D]� LNL�PRG�OGHQ
ROXúDQ� ELU� VDQWUDO� \DSPDN� HQHUML� WHPLQ� J�YHQFHVL� DoÕVÕQGDQ� KHU� ]DPDQ� WHUFLK� HGLOPHOLGLU�
øNLQFL� |QHPOL� NULWHU� LVH�P�PN�Q�RODQ� HQ�\�NVHN�YHULPGH� oDOÕúDELOPHN� LoLQ� \ÕOOÕN� W�NHWLP
H÷ULVLQL�GH÷HUOHQGLUPHNWLU��0RG�O�VD\ÕVÕQÕ�EX�H÷UL\H�RWXUWWX÷XPX]GD�ùHNLO�������HOGH�HGLOLU�

ùHNLO� ����¶GHQ� J|U�OHFH÷L� �]HUH� HOHNWULN� WDOHEL� \DNODúÕN� ���� 0:� RODUDN� WHVSLW
HGLOPLú� VDQWUDO� ÕVÕ� H÷ULVLQH� oDNÕúWÕUÕOPÕú� YH� ��PRG�O�Q� \ÕOÕQ� E�\�N� E|O�P�QGH� ����� VDDW�
GL÷HULQLQ� LVH� ����� VDDW� WDP� \�NWH� oDOÕúPDVÕ� GXUXPXQGD� HQ� \�NVHN� YHULPOH� VDQWUDOLQ
oDOÕúDELOHFH÷L� WHVSLW� HGLOPLúWLU�� %XQD� J|UH� \DSÕODFDN� IL]LELOLWH� oDOÕúPDODUÕ� X\JXQ� VRQXo
YHULUVH� VDQWUDO� \DWÕUÕPÕ� \DSÕODELOLU�� %LU� GL÷HU� |QHPOL� GH÷HUOHQGLUPH� LVH�� H÷HU� J�Q� LoLQGH
HOHNWULN� YH� ÕVÕ� \�N�QGH� |QHPOL� GH÷LúLNOLNOHU� ROX\RUVD� PRG�O� VD\ÕVÕQÕQ� EXQD� J|UH� WHVSLW
HGLOPHVLQLQ�JHUHNOLOL÷LGLU��%X�JLEL�GXUXPODUGD�VDQWUDO�PRG�O�VD\ÕODUÕ�JHQHOOLNOH�DUWDU��PRG�O
NDSDVLWHOHUL�GDKD�G�ú�N�VHoLOLU��%X�GXUXP�ùHNLO�����¶GH�J|VWHULOPLúWLU�

ùHNLO� ����¶GHQ� J|U�OHFH÷L� �]HUH� ������ �� ������ DUDVÕ� JHFH� RSHUDV\RQXQGD� �o
PRG�OGHQ� LNLVL� oDOÕúWÕUÕOPDVÕQD� UD÷PHQ� HOHNWULN� �UHWLP� ID]ODVÕ� ROXúPDNWD� YH� úHEHNH\H
VDWÕOPDNWDGÕU�� %XQD� NDUúÕQ� ������������ DUDVÕQGD� KHU� �o� PRG�O�Q� GH� HOHNWULN� �UHWLPL
WDPDPHQ�NXOODQÕODELOPHNWH�� ÕVÕ� WDOHEL\VH��o�PRG�OH� UD÷PHQ�DQFDN������������� DUDVÕQGDNL
JHFH� UHMLPLQGH� NDUúÕODQDELOPHNWH�� J�Q� LoLQGH� SLN� \�N� ND]DQODUÕ� ÕVÕ� VLVWHPLQL� WDNYL\H
HWPHNWHGLU��%X�GXUXPGD�KHU��QLWHQLQ�\ÕOOÕN�oDOÕúPD�VDDWOHULQH�EDNÕODUDN�\DSÕODFDN�IL]LELOLWH
HW�G�� VDQWUDO� \DWÕUÕPÕQÕQ� \DSÕODELOLUOL÷L� KDNNÕQGD� NHVLQ� VRQXFX� YHUHFHNWLU� �$121ø0�
2005g).



ùHNLO������ %LU�PRWRU�VDQWUDOLQH�DLW�SUHQVLS�úHPDVÕ

.RMHQHUDV\RQ�3UHQVLS�ùHPDVÕ

Merkezi proses kontrolü

Santral kontrolü

      I      II     III

  SYN

I II III

Tüketiciler

Modül kontrolleri



ùHNLO�������%LU�6DQWUDOLQ�<ÕOOÕN�(OHNWULN�øKWL\Do�(÷ULVL��$121ø0������g)

,VÕ�$N��dXEX÷X
   Doldur     %RúDOW

<ÕOOÕN�dDOÕúPD�6DDWL

�3LN�<�N�.D]DQÕ

Kazan

Modül2

Modül1

<ÕOOÕN�,VÕ�øKWL\Do�(÷ULVL���,VÕ��N:�

1000 2000 3000 4000 5000 6000 7000 8000 8640

1000
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3000

4000

5000



Sekil 3.15.�%LU�6DQWUDOLQ�*�QO�N�hUHWLP�YH�7�NHWLP�(÷ULVL��$121ø0������g)

�3LN�<�N�.D]DQÕ �,VÕ
Talebi,VÕ�$N�V�

�%RúDOW Doldur

�ùHEHNH\H�(OHNWULN�6DWÕúÕ

 Saat

(OHNWULN�,VÕ�<�N�
 kW

7LSLN�*�QO�N�hUHWLP�7�NHWLP�(÷ULVL
,VÕ�DN�V��LOH�WDP�\�N�RSHUDV\RQX���ÕVÕ�|QFHOLNOL�

.RMHQHUDV\RQ�,VÕ Üretimi

Kojenerasyon Elektrik
Üretimi

1000

2000

3000

4000

24/0 2 4 6 8 10 12 14 16 18 20 22 24/0

Modül 1 Elektrik Gücü

Modül 2 Elektrik Gücü

Modül 3 Elektrik Gücü

0RG�O���,VÕ�*�F�

0RG�O���,VÕ�*�F�

��������������0RG�O���,VÕ�*�F�

ùHEHNH��HQHUMLVL��NXOODQÕPÕ



�������.RMHQHUDV\RQ�8\JXODPD�ùHNLOOHUL

3.1.5.a. Back Pressure Tipi Kojenerasyon Santrali

%XKDU�ND]DQÕ�EDVÕQo�D\DUODPD�YDQDVÕQÕQ�EXKDU�W�UE�QL�LOH�\HU�GH÷LúWLUPHVL�VRQXFX
VLUN�ODV\RQGDNL�EDVÕQo�D\DUODPDVL�W�UELQ�LOH�\DSÕODELOLU��%|\OH�ELU�X\JXODPD�LOH�ND]DQ�oÕNÕú
EDVÕQFÕ�NXOODQPD�GH÷HULQH�G�úHUNHQ�ID]OD�EDVÕQo�GH÷HUOHQGLULOPLú�YH�PHYFXW�EXKDU�ND]DQÕ
D\QÕ� DQGD� HOHNWULN� �UHWHQ� NRMHQHUDV\RQ� VDQWUDOLQH� G|Q�úW�U�OP�ú� ROXU�� )D]OD� EXKDU
HQHUMLVLQLQ� NRMHQHUDV\RQ� VDQWUDOLQGH� EX� úHNLOGH� HOHNWULN� HQHUMLVLQH� oHYULOPHVL� LOH� VDQD\L
LúOHWPHOHUL�NHQGL�HOHNWULN�LKWL\DoODUÕQÕ�NDUúÕODPD�LPNDQÕQD�NDYXúXUNHQ�D\QÕ�]DPDQGD�ND\GD
GH÷HU�HNRQRPLN� ID\GD�GD� VD÷ODUODU��ù|\OHNL�EX� WLS� VDQWUDOOHUGH��UHWLOHQ� HOHNWUL÷LQ�N:�VDDW
PDOL\HWL�����FHQWV�DUDVÕQGD�JHUoHNOHúPHNWHGLU�

%XKDU� W�UELQLQL� oHYLUHFHN� \HWHUOL� EXKDU� EDVÕQFÕQÕQ� ROPDGÕ÷Õ� GXUXPODUGD� ND]DQ
LoHULVLQH� \HUOHúWLULOHQ� SDVLI� V�SHU� ÕVÕWÕFÕODUOD� EXKDU� EDVÕQFÕ� DUWÕUÕODUDN� HOGH� HGLOHQ� HQHUML
ID]ODVÕQGDQ� HOHNWULN� �UHWLOLU�� %X� X\JXODPD� LOH� PHYFXW� ND]DQÕQ� YHULPL� GH� DUWWÕUÕOPÕú� ROXU
�$121ø0������j).

3.1.5.b. Motorlu Tip Kojenerasyon Santralleri

'R÷DOJD]� YH\D� PRWRULQ� \DNDQ� PRWRUOX� WLS� HOHNWULN� VDQWUDOODULQGH� YHULP� �� ��
FLYDUÕQGD� JHUoHNOHúLU�� %XQXQ� VHEHEL� \DNÕWWDNL� HQHUMLQLQ� �� ��¶QÕQ� GÕúDUÕ� DWÕOPDVÕGÕU�
(NVR]GDQ� oÕNDQ� VÕFDN� KDYDQÕQ� WHNUDU� NXOODQÕOPDVÕ� LOH� DWÕODQ� HQHUML� WHNUDU� ND]DQÕOÕUNHQ
PRWRUOX�VDQWUDO�NRMHQHUDV\RQ�VDQWUDOLQH�G|Q�ú�U��%X�GXUXPGD� WRSODP�YHULP�����
D�oÕNDU�
%XKDU� YH� VÕFDN� VX�� HNVR]� JD]ÕQÕQ� EU�ORUO��EU�ORUV�]� ÕVÕ� WXWPD� ND]DQÕQGDQ� JHoLULOPHVL
sonucu üretilir. Bu tip santrallerde öncelik elektrik üretiminde olup elektrik ve buhar

�UHWLPL�ELUELULQGHQ�ED÷ÕPVÕ]�RODELOLU�����N:¶WDQ������N:¶D�NDGDU�RODQ�VDQWUDOOHU�NRQWH\QHU
içerisinde tek birim olarak mümkün olup bu santrallerin kombinasyonu ile daha yüksek



ùHNLO�������Back Pressure Tipi Kojenerasyon Santrali �$121ø0������M�



ùHNLO�������Motorlu Tip Kojenerasyon Santralleri �$121ø0������M�



J�oGH� VDQWUDOOHU� ROXúWXUPDN�P�PN�QG�U��0RWRUOX� WLS� NRMHQHUDV\RQ� VDQWUDOOHULQGH� HOHNWULN
N:�VDDW� PDOL\HWL� EXJ�QN�� \DNÕW� IL\DWODUÕ� GLNNDWH� DOÕQGÕ÷ÕQGD� ���� FHQW� DUDVÕQGD
JHUoHNOHúLUNHQ��UHWLOHQ�EXKDUÕQ�PDOL\HWL�VÕIÕU�ROXU�

hQLYHUVLWHOHU��+DVWDQHOHU��7RSOX�.RQXW�6LWHOHUL��.�o�N�YH�2UWD�%R\�7HNVWLO��*ÕGD
YH� 'HUL� JLEL� 6DQD\L� .XUXOXúODUÕ� LOH� $VNHUL� 7HVLVOHU� NRMHQHUDV\RQ� VDQWUDOL� X\JXODPDVÕ� LOH
HNRQRPLN� ID\GD� VD÷ODPDQÕQ� \DQÕVÕUD� HOHNWULN� NHVLQWLOHULQLQ� ROXPVX]� HWNLOHULQGHQ� GH
kurtulabilirler �$121ø0������M�.

7H]� HQHUML� ILUPDVÕQÕQ� JHUoHNOHúWLUGL÷L� ED]Õ� NRMHQHUDV\RQ� X\JXODPDODUÕQÕQ
UHVLPOHUL�DúD÷ÕGDGÕU�

��������ùHNLO��D�����������������������������������������������������������ùHNLO��E�

������������������������ùHNLO��F���������������������������������������������������������ùHNLO��G�
ùHNLO�������dHúLWOL�.RMHQHUDV\RQ�8\JXODPDODUÕ��$121ø0������O�



3.2. Materyal

�������.RMHQHUDV\RQ�6LVWHPOHULQGH�.XOODQDELOHQ�<DNÕWODU

.RMHQHUDV\RQ�VLVWHPOHULQGH�oRN�oHúLWOL�\DNÕWODU�NXOODQÕODELOPHNWHGLU�
z ����'R÷DO�*D]
z     LPG

z     Propan

z     Motorin

z     Nafta

z     Bio Gaz

• ����2GXQ�*D]Õ��3\UROLV�*D]Õ�
•     Fuel Oil

• ����.|N�*D]Õ
• ���2UXPXOVL\RQ��$121ø0������J��$121ø0������O�.

*|U�OG�÷���]HUH�.RMHQHUDV\RQ�LúOHPL��N|P�U��SHWURO�W�UHYL�\DNÕWODU��GR÷DO�JD]�YH
ELRPDV�\DNÕWODU�JLEL�oHúLWOL�\DNÕWODUOD�\DSÕODELOPHNWHGLU�

.RMHQHUDV\RQ� WHNQRORMLVL� ND\QDNODUÕQ� \HQLGHQ� �UHWLOPHVLQGHQ� ND]DQÕODQ� EL\RJD]
NXOODQÕPÕQÕQ�HNRORMLN�YH�HNRQRPLN�ELU�FD]LS�RODVÕOÕ÷ÕQÕ�VXQDU������N:K�1P3 � µO�N�ELU� ÕVÕO
GH÷HUOL��G�ú�N�PHWDQ�VD\ÕOÕ��NLP\DVDO�HQG�VWULGHQ�HOGH�HGLOHQ�JD]ODUGDQ����N:K��1P3  ‘lük

ELU�ÕVÕO�GH÷HUH�VDKLS�E�WDQD�NDGDU�ELU�oRN�\DNÕW�NXOODQPDN�RODVÕGÕU��%X�\DNÕW�W�UOHULQGHQ�ED]Õ
|UQHNOHU�YH�ÕVÕO�GH÷HUOHUL�ùHNLO�����¶GD�J|U�OPHNWHGLU�

ùHNLO�����¶GDNL�\DNÕWODUÕQ�\DQÕ�VÕUD�GL]HO�W�U��D÷ÕU�\DNÕWODU�NXOODQÕODQ�PRWRUODU��/3*
LOH�oDOÕúDQ�VLVWHPOHUGH�oHúLWOL�NRMHQHUDV\RQ�X\JXODPDODUÕQGD�NXOODQÕOPDNWDGÕU�

,VÕO� GH÷HUOHU� LQFHOHQGL÷LQGH� o|SO�NOHULPL]GH�� NDQDOL]DV\RQODUÕPÕ]GD� YH� EX� JLEL
DWÕNODUÕPÕ]GD�DGHWD�HQHUML�KD]LQHOHULQLQ�\DWPDNWD�ROGX÷XQX�J|U�U�]��%X�DWÕNODUÕ�NRQWUROV�]
ELU� úHNLOGH� oHYUH\H� DWDUDN�� VDGHFH� oHYUH\L� NLUOHWPHNWH� NDOPÕ\RU�� D\QÕ� ]DPDQGD� HQHUML



ND\QDNODUÕPÕ]Õ� GD� NXOODQDPDPÕú� ROX\RUX]�� $úD÷ÕGD� EXQXQ� LoLQ� N�o�N� ELU� |UQH÷LQL
göreceksiniz.

ùHNLO�����¶GDNL�ÕVÕO�GH÷HUOHUGHQ�\ROD�oÕNDUVDN�
�N:K�HOHNWULN�HQHUMLVL�YH�����N:K�ÕVÕO�HQHUML�LoLQ

• ����NJ�ELR�DWÕN�
• 5-15 kg çöp,

• �����NJ�WHUV�RUJDQLN�DWÕN�
• 4-7 m3 �úHKLU�NDQDOL]DV\RQ�VX\X
\HWHUOL�ROPDNWDGÕU�

ùHNLO�������dHúLWOL�ELULQFLO�\DNÕWODUÕQ�ÕVÕO�GH÷HUOHUL��$121ø0������L�
7�UNL\H�JLEL�V�UHNOL�HQHUML�NHVLQWLOHULQLQ�J�QGHPGH�ROGX÷X�YH�GHYDPOÕ�Q�NOHHU�YH

WHUPLN� VDQWUDO� WDUWÕúPDODUÕQÕQ� \DSÕOGÕ÷Õ� ELU� �ONHGH�� o|SO�NOHUGHNL� E�\�N� HQHUML� ND\QD÷Õ� QH
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.LP\DVDO�(QG�VWUL�JD]ODUÕ
$÷Do�JD]Õ
3UROL]�JD]Õ
3LW�JD]Õ
.RN�JD]Õ
d|SO�N�JD]Õ
%L\RJD]
$UÕWPD�JD]Õ
'R÷DO�JD]
3URSDQ
%�WDQ



\D]ÕN� NL� DQFDN� o|SO�NOHU� SDWOD\ÕS� FDQ� DOGÕ÷ÕQGD� DNOD� JHOPHNWHGLU�� 2\VD� EXUDODUGD� ROXúDQ
JD]ODU�GH÷HUOHQGLULOLUVH�KHP�o|SO�NOHU�GDKD�J�YHQOL�KDOH�JHOHFHNOHU�KHP�GH�HQHUMLGHNL�GDU
ER÷D]ÕQ�DúÕODELOPHVLQGH�|QHPOL�NDWNÕODU�VD÷OD\DFDNODUGÕU�

*D]�PRWRUXQGD�NXOODQÕODQ�ELU� \DNÕWÕQ� HQ�|QHPOL� |]HOOLNOHULQGHQ� ELUL� GH� YXUXQWX
GLUHQFLGLU�� *D]ÕQ� YXUXQWX� GLUHQFLQL� GH� ³0HWDQ� 6D\ÕVÕ´� EHOLUOHU�� <DNÕWODUÕQ� PHWDQ� VD\ÕODUÕ
daha ilerki bölümlerde Çizelge 3.4’te görülmektedir.

%HQ]LQ� \DNPDOÕ� PRWRUODUGD� ³2NWDQ� 6D\ÕVÕQÕQ´� YXUXQWX� NULWHUL� ROGX÷X� YH
VÕNÕúWÕUPD�RUDQÕ�LOH�DWHúOHPH�DoÕVÕQÕQ�EXQD�J|UH�EHOLUOHQGL÷L�ELOLQPHNWHGLU��*D]�\DNÕWOÕ�2WWR
PRWRUODUÕQGD� LVH� \DNÕWÕQ� X\JXQOX÷XQX� WHVSLW� HWPHN� LoLQ� KHVDSODQPDVÕ� JHUHNHQ� YXUXQWX
NULWHUL�PHWDQ�VD\ÕVÕGÕU��0HWDQ�VD\ÕVÕQÕQ����¶H�\DNÕQ�YH\D��]HULQGH�ROPDVÕ��VÕNÕúWÕUPD�RUDQÕQÕ
\�NVHOWPH�YH�E|\OHFH�PHNDQLN�YHULPL�DUWWÕUPD�RODQD÷Õ�VD÷ODU��%X�NRúXOGD��PRWRU�VÕNÕúWÕUPD
RUDQÕQÕ� ������� VHoPHN�YH� JD]�PRWRUX� LoLQ� ROGXNoD� \�NVHN� VD\ÕODELOHFHN� RODQ����¶OLN� ELU
YHULPH�XODúPDN�P�PN�QG�U.

<DNÕW�VHoLPLQGHNL�HQ�|QHPOL�NULWHUOHU�\DNÕW�IL\DWÕ�YH�DU]�J�YHQOL÷LGLU��%X�QHGHQOH�
IRVLO�\DNÕW�UH]HUYOHULQLQ�PLNWDUÕ�YH�GD÷ÕOÕPÕ�J|]�|Q�QH�DOÕQGÕ÷ÕQGD��DU]�J�YHQLOLUOL÷L�YH�IL\DW
NRQXVXQGD� VRUXQODU� \DúDQDQ� VÕYÕ� YH� JD]� \DNÕWODUÕQ� WHUFLK� HGLOPHVL� HQHUML� J�YHQOL÷LQL
VDUVPDNWDGÕU��*�Q�P�]H�NDGDU�NÕVD�YDGHGH�o|]�P�JHWLUGL÷L�LoLQ��GR÷DO�JD]�NRPELQH�oHYULP
VDQWUDOODUÕQD� YH� GL÷HU� DNDU\DNÕWODU� LoLQ� NRMHQHUDV\RQ� X\JXODPDODUÕQD� |QFHOLN� YHULOPHNOH
ELUOLNWH� \HQL� WHNQRORMLOHU� \DNÕQGDQ� WDNLS� HGLOHUHN�� X]XQ� YDGHGH� N|P�UO�� YH� GROD\ÕVÕ\OD
�ONHPL]LQ� |]� ND\QDNODUÕQD� GD\DOÕ� NRMHQHUDV\RQ� \DWÕUÕPODUÕQD� GD� |QHP� YHULOPHVL
gerekmektedir.

hONHPL]GH� G�ú�N� NDOLWHOL� OLQ\LW� UH]HUYOHULQLQ� \�NVHN� YHULPOLOLNOH
GH÷HUOHQGLULOPHVL� DoÕVÕQGDQ� DNÕúNDQ� \DWDN� WHNQRORMLVL� |QHP� ND]DQPDNWDGÕU�� dHYUH� GRVWX
RODQ� EX� WHNQRORMLQLQ�� �ONHPL]� OLQ\LWOHUL\OH� NRMHQHUDV\RQ� X\JXODPDODUÕQGD� NXOODQÕOPDVÕ\OD�
|]�ND\QD÷ÕPÕ]�RODQ�OLQ\LWOHULQ�oHYUH�VRUXQX�\DUDWPDNVÕ]ÕQ�\�NVHN�YHULPOH�GH÷HUOHQGLULOPHVL
VD÷ODQDFDNWÕU��$121ø0������K�.

0RWRU�NRMHQHUDV\RQ�VLVWHPOHULQGH�NXOODQÕODQ�PRWRUODU�JHQHO�RODUDN���WLSWLU�



1. )DLU�NDUÕúÕP�\DQPDOÕ�RWWR�PRWRUODUÕ
2. 'L]HO���VÕNÕúWÕUPD�SDWODWPDOÕ���SUHQVLEH�J|UH�oDOÕúDQ�PRWRUODU

2WWR� PRWRUODUÕQGD� VDGHFH� JD]� \DNÕWODU� NXOODQÕODELOLU� YH� HPLV\RQ� GH÷HUOHUL
KHUKDQJL� ELU� NDWDOL]|U� VLVWHP� NXOODQPDGDQ� $OPDQ� 7D�OXIW� VÕQÕUODUÕQÕQ� DOWÕQGDGÕU�
.XOODQÕODELOHFHN�JD]ODU�VÕUDVÕ\OD��
• GR÷DOJD]
• biyogaz

• propan

• N|N�JD]Õ
• S\UROLV�JD]Õ��RGXQ�JD]Õ���$121ø0������J��

%XQODUGDQ� VDGHFH� GR÷DOJD]� YH� SURSDQ� WLFDUL� RODUDN� NXOODQÕPD� DoÕN� \DNÕWODUGÕU�
'L÷HUOHUL� \D� DUÕWPD� WHVLVOHUL�� \D� o|SO�NOHU� \D� GD� |]HO� SURVHVOHUGHQ� HOGH� HGLOLU�� g]HOOLNOH
SURVHVOHULQGH�VROYHQW�D÷ÕUOÕNOÕ�DWPRVIHU�\DUDWDQ�\D�GD�|]HO�JD]ODU��UHWHQ�P�HVVHVHOHUGH�EX
LPNDQ�oRN�YHULPOL�\DWÕUÕP�VRQXoODUÕ�YHUPHNWHGLU�

'L]HO�PRWRUODUGD�LVH�EHOOL�ELU�NDSDVLWH\H���\DNODúÕN��PZ���NDGDU�DQFDN�GL]HO�\D�GD
JD]�GL]HO�oLIW�\DNÕW��EX�NDSDVLWHQLQ��]HULQGH�JD]�GL]HO�PDNLQDODU� LOH� IXHO�RLO�QR���YH�QR��
\DNDELOHQ�PDNLQDODU�EXOXQPDNWDGÕU��$121ø0������J��

.RMHQHUDV\RQ�VLVWHPOHULQGH�NXOODQÕODQ�\DNÕWODUÕQ�ED]ÕODUÕQGDQ�EDKVHGHOLP�

������D��'R÷DOJD]   

.RMHQHUDV\RQXQ� WLFDUL� RODUDN� EXOXQDELOHQ� WDUWÕúPDVÕ]� WHPHO� \DNÕWÕGÕU�� <DQPD
|]HOOLNOHUL�� oHYUH� GRVWX� ROXúX�� GHSRODPD� JHUHNWLUPHPHVL� YH� GH� HNRQRPLN� DoÕGDQ� X\JXQ
ROXúX�RQX�NRMHQHUDV\RQ�LoLQ�HQ�X\JXQ�\DNÕW�KDOLQH�JHWLUPHNWHGLU�
������������������2UJDQLN� WHRUL\H� J|UH�� GL÷HU� IRVLO� \DNDFDNODU� JLEL� GR÷DOJD]� GD� PLO\RQODUFD� \ÕO
|QFH�\DúDPÕú�ELWNL�YH�KD\YDQ� DUWÕNODUÕQGDQ�PH\GDQD�JHOPLúWLU��<HU\�]��NDEXNODUÕ� DUDVÕQD



J|P�OHQ� EX� DUWÕNODU�� EDVÕQo� YH� VÕFDNOÕN� HWNLVL\OH�� NLP\DVDO� GH÷LúLNOLNOHUH� X÷UD\DUDN
GR÷DOJD]Õ�PH\GDQD�JHWLUPLúWLU��*HQHOGH�GR÷DOJD]D�VÕUD�GD÷�\DPDoODUÕQGD�� �SHWURO�\DWDNODUÕ
LOH�ELUOLNWH�YH\D�VHUEHVW�RODUDN�UDVWODQÕOPDNWDGÕU�

'R÷DOJD]ÕQ� ELOHúLPLQGH� ���� PHWDQ� JD]Õ� EXOXQXU�� 7HPL]� ELU� \DNÕWWÕU�� 7DP
\DQGÕ÷ÕQGD�PDYL�DOHYOH�\DQDU��+DYD� LOH�EHOLUOL�ELU�RUDQGD� ����±�����NDUÕúWÕ÷ÕQGD�SDWOD\ÕFÕ
|]HOOL÷L�YDUGÕU�

'R÷DOJD]ÕQ�EDúOÕFD�|]HOOLNOHULQL�V|\OH�VÕUDOD\DELOLUL]�
• Renksiz

• Kokusuz

• Zehirsiz

• Havadan hafiftir

    Çizelge 3.1.�'R÷DOJD]ÕQ�ELOHúHQOHUL���$121ø0������N�

%ø/(ù(1/(5ø .ø0<$6$/�)250h/h ORANLARI (%)

Metan CH4 92

Etan C2H4 5,3

Propan C3H6 1,1

Azot N2 0,6

Karbondioksit CO2 0,6

Hidrojen sülfür H2S 0,2

Helyum He 0,2

'�Q\DGD��EXJ�Q�ELOLQHQ�SHWURO�UH]HUYOHULQH�HúGH÷HU�GR÷DOJD]�UH]HUYL�YDUGÕU������
\ÕOÕQGDNL�EHOLUOHQPLú�GR÷DOJD]�UH]HUYOHUL�����WULO\RQ�P3¶H�\DNÕQGÕU�

'R÷DOJD]� LON� NXOODQÕOGÕ÷Õ� ]DPDQODUGD� GDKD� oRN� \HUHO� RODUDN� NXOODQÕOÕUNHQ�
|]HOOLNOH�����
OL�\ÕOODUGDQ�VRQUD�SHWURO�IL\DWODUÕQGDNL�DúÕUÕ�DUWÕú�LOH�HQHUML�VHNW|U�QGHNL�\HULQL
JHQLúOHWPLúWLU��%X�WDULKWHQ�VRQUD�XOXVODUDUDVÕ�NXOODQÕPÕ�V�UHNOL�DUWÕú�J|VWHUPLúWLU��hUHWLFL�YH



W�NHWLFL�NRQXPXQGD�ELUoRN��ONHQLQ�RUWD\D�oÕNPDVÕQD�QHGHQ�ROPXú�YH�EX�GH÷LúLP�GR÷DOJD]ÕQ
WRSODP�HQHUML��UHWLPLQGHNL�SD\ÕQÕ�DUWWÕUPÕúWÕU��$121ø0������N��

%XJ�Q� LoLQ� G�Q\DQÕQ� oHúLWOL� E|OJHOHULQGH� ELUoRN� GR÷DOJD]� �UHWLFLVL� �ONH
EXOXQPDNWDGÕU�� %XJ�Q� %DWÕ� $YUXSD
QÕQ� NXOODQGÕ÷Õ� GR÷DOJD]ÕQ� ���
L� $YUXSD
GD
�UHWLOPHNWHGLU�� *HUL� NDODQÕQ� ���
ÕQÕ� GD÷ÕODQ� 66&%� �ONHOHUL� YH� ���
XQX� LVH� &H]D\LU
NDUúÕODPDNWDGÕU��%DúODQJÕoWD�VÕQÕUOÕ�NXOODQÕPÕ�RODQ�GR÷DOJD]���UHWLP�DUWÕúÕ�YH�EXQD�PXNDELO
ROXúDQ�\R÷XQ�WDOHSOHUOH�HYVHO�ÕVÕWPDQÕQ�KDULFLQGHNL�ELUoRN�GH÷LúLN�VHNW|UGH�GH�WHUFLK�HGLOLU
KDOH� JHOPLúWLU�� 'R÷DOJD]� ����� \ÕOÕQGD� G�Q\D� WRSODP� HQHUML� W�NHWLPLQLQ� �� ��
LQL� NDUúÕODU
GXUXPGD\GÕ�� *�Q�P�]GH� LVH� G�Q\D� HQHUML� W�NHWLPLQLQ� �� ��
VLQL� IRVLO� \DNÕWODU
NDUúÕODPDNWDGÕU� YH�EXQXQ�GD�\DNODúÕN���
VÕ� GR÷DO�JD]D� DLWWLU��%X� RUDQ� GR÷DO� JD]� NXOODQÕP
WUHQGLQL� DoÕNoD� RUWD\D� NR\PDNWDGÕU�� )RVLO� \DNÕWODUÕQ� WHVSLW� HGLOHQ� UH]HUY� DoÕVÕQGDQ
JHOHFHNWHNL� NXOODQÕP� |PU�QH� EDNÕOGÕ÷ÕQGD� GD� SHWURO�Q� WDKPLQHQ� ��� \ÕO� VRQUD� W�NHQHFH÷L
J|U�OPHNWHGLU�� (Q� X]XQ� HNRQRPLN� |PUH� VDKLS� IRVLO� \DNÕW� RODUDN� J|U�OHQ� N|P�U�Q� LVH
oHYUH\H�ROXPVX]� HWNLVLQLQ� ID]ODOÕ÷Õ� VHEHEL\OH� VDGHFH�EHOOL� DODQODUGD� NXOODQÕPÕ� ]RUXQOXGXU�
'ROD\ÕVÕ\OD� PHYFXW� GXUXP� LWLEDUL\OH� oHYUH\H� ROXPVX]� HWNLVL� PLQLPXP� RODQ� GR÷DOJD]ÕQ
NXOODQÕPÕQÕQ�DUWDFD÷Õ�DoÕNoD�J|U�OPHNWHGLU�

dHYUH� VD÷OÕ÷ÕQÕQ� ER]XOPDVÕQD� YH� KDYD� NLUOLOL÷LQLQ� DUWPDVÕQD� HQJHO� ROPDN
DPDFÕ\OD�� \HQLOHQHELOLU� HQHUML� ND\QDNODUÕQÕQ� NXOODQÕPÕ� \HWHUOL� G�]H\H� JHOHQH� NDGDU� HQHUML
LKWL\DFÕQÕQ� GR÷DOJD]GDQ� VD÷ODQPDVÕ� HQ� VD÷OÕNOÕ� o|]�P� RODUDN� J|U�OPHNWHGLU�� $\UÕFD
WHNQRORMLN� JHOLúPHOHUOH� \HQL� UH]HUYOHULQ� NHúIHGLOHFH÷L� YH� EXQD� ED÷OÕ� RODUDN� GR÷DOJD]
IL\DWÕQÕQ� J|UHFHOL� RODUDN� G�úHFH÷L� WDKPLQ� HGLOGL÷LQGHQ�� GR÷DOJD]ÕQ� \DNÕQ� JHOHFH÷LQ� HQ
|QHPOL�\DNÕWÕ�RODFD÷Õ�G�ú�Q�OPHNWHGLU��$121ø0������N��

'�Q\D�GR÷DOJD]�UH]HUYL�����WULO\RQ�PHWUHN�S�RODUDN�WDKPLQ�HGLOPHNWH��HQ�E�\�N
UH]HUY�LVH�������WULO\RQ�PHWUHN�S�LOH�5XV\D¶GD�EXOXQPDNWDGÕU��%X��ONH\L�EDúWD�øUDQ�ROPDN
üzere ABD, Suudi Arabistan, Katar, Cezayir, Venezuella, Kanada, Nijerya, Endonezya,

/LE\D�� 1RUYHo�� +ROODQGD�� 0HNVLND� YH� øQJLOWHUH� L]OHPHNWHGLU�� '�Q\DGDNL� GR÷DO� JD]
\DWDNODUÕQÕQ��ONHOHUH�J|UH�\�]GH�RODUDN�GD÷ÕOÕPÕ�dL]HOJH����¶GH�EHOLUWLOPLúWLU�

7�UNL\H�5XV\D
GDQ������\ÕOÕQGD���PLO\DU�P3�GR÷DO�JD]�LWKDO�HWPLúWLU��&H]D\LU
GHQ
LVH�VÕYÕODúWÕUÕOPÕú�KDOGH���PLO\DU�P3�JD]�LWKDO�HGLOPLúWLU�



Bugün ise Türkiye, Rusya ile Trakya üzerinden 14 milyar m3��0DYL�$NÕP�SURMHVL
LOH�.DUDGHQL]¶LQ� DOWÕQGDQ� oHNLOHQ�ERUX�KDWWÕ� LOH� 6DPVXQ� �]HULQGHQ� ���PLO\DU�P3� GR÷DOJD]
DOPDN� LoLQ� DQODúPDODU� \DSPÕúWÕU�� $\UÕFD� &H]D\LU¶GHQ� VÕYÕODúWÕUOPÕú� RODUDN� �� PLO\DU� P3,

Azerbaycan’dan 14 milyar m3, Türkmenistan’dan 16 milyar m3�� øUDQ¶GDQ����PLO\DU�P3 ve

VSRW� SL\DVDGDQ� GD� �%DKUH\Q�� 6XGDQ� YE��� \LQH� VÕYÕODúWÕUÕOPÕú� RODUDN� ��PLO\DU�P3� GR÷DOJD]
DOÕPÕ�LoLQ�DQODúPD�\DSÕOPÕúWÕU��<LQH�,UDN�LOH����PLO\DU�P3¶O�N�ELU�DQODúPD�\DSÕOPÕú�DQFDN
oÕNDQ� VDYDú� QHGHQL\OH� EX� DQODúPD� KHQ�]� X\JXODPD\D� NRQDPDPÕúWÕU�� $\UÕFD� 7�UNL\H� LOH
0ÕVÕU� DUDVÕQGD� GD� ��� PLO\DU� P3¶O�N� ELU� DQODúPD� LP]DODQPÕú� YH� GR÷DOJD]ÕQ� $NGHQL]¶LQ
DOWÕQGDQ�oHNLOHQ�ERUX�KDWWÕ\OD�7�UNL\H¶\H�JHWLULOPHVLQH�NDUDU�YHULOPLúWLU��$QFDN�DQODúPDQÕQ
X\JXODQPDVÕ�LoLQ�0DYL�$NÕP�3URMHVLQLQ�EDúDUÕVÕ�EHNOHQPHNWHGLU�

�����\ÕOÕQGD�J|U�OHQ�\ÕOOÕN�GR÷DOJD]�W�NHWLPLQLQ�����PLO\DU�P3'ü konutlarda, 2.2

milyar m3'ü sanayide 5.3 milyar m3'ü enerji üretiminde ve 0.78 milyar m3'ü gübre

sanayiinde tüketilmekte idi.

Çizelge 3.2.�'�Q\DGDNL�GR÷DOJD]�UH]HUYOHUL��$121ø0������N�

%8/81'8ö8�<(5 %

Kuzey Amerika (ABD, Kanada) 8,3

$YUXSD��%DWÕ��.X]H\�$YUXSD��.X]H\�'HQL]L� 5,4

5XV\D��'R÷X�$YUXSD� 43,3

Pasifik, Orta Güney Asya 7,1

2UWD�'R÷X��øUDQ�YH�.|UIH]�hONHOHUL� 24,6

$IULND��&H]D\LU��1LMHU\D��/LE\D��0ÕVÕU� 5,7

Orta ve Güney Afrika 5,5



'R÷DOJD]ÕQ�hVW�QO�NOHUL

'R÷DOJD]�oHYUH\L�NLUOHWPH\HQ�ELU�\DNÕWWÕU� dHYUH\L�NLUOHWHQ��o�DQD�IDNW|U�GR÷DOJD]
GXPDQÕ� LoHULVLQGH� EXOXQPDPDNWDGÕU�� %XQODUGDQ� ELULQFLVL� N�N�UW� RNVLWOHUGLU�� %X� PDGGH
GXPDQ�JD]ÕQGDNL�YH�KDYDGDNL�QHPOH��V�OI�ULN�DVLWH�G|Q�ú�U��%|\OHFH�KHP�ND]DQ�ERUXODUÕQÕ�
KHP� GH� DVLW� \D÷PXUODUÕ� LOH� oHYUH\L� DúÕQGÕUÕU� YH� WDKULS� HGHU�� $\UÕFD� VROXQPDVÕ� KDOLQGH
LQVDQODU�LoLQ�]HKLUOH\LFL�HWNLVL�YDUGÕU��øNLQFLVL�LV�YH�XoDQ�N�O�SDUoDFÕNODUÕGÕU��g]HOOLNOH�N|P�U
\DNÕOPDVÕ�KDOLQGH�oHYUH\H�\D\ÕODQ�EX�NDWÕ�SDUoDFÕNODU�WHPL]OLN�YH�LQVDQ�VD÷OÕ÷Õ�DoÕVÕQGDQ�VRQ
GHUHFH�]DUDUOÕGÕU��$\UÕFD�ND]DQ�\�]H\OHULQL�NDSOD\DUDN�YHULPL�YH�ÕVÕO�NDSDVLWH\L�G�ú�U�UOHU�
Üçüncü faktör LVH�� \DQPDPÕú� JD]ODUGÕU�� %XQODU� LoLQGH� |]HOLNOH� &2� EHOLUOL� GR]ODUD
XODúWÕ÷ÕQGD�|OG�U�F��HWNLVL�RODQ�VRQ�GHUHFH�]DUDUOÕ�ELU�PDGGHGLU��+HU��o�]DUDUOÕ�GD�GR÷DOJD]
\DQPD��U�QOHULQGH�EXOXQPDPDNWDGÕU�

<DQPD��U�QOHUL� LoLQGH�EXOXQDQ�YH�oHYUH\H�]DUDU�YHUHQ�ELU�EDúND�ELOHúHQGH� D]RW
oksitlerdir(NOx���$]RW�RNVLWOHU� IL]LNVHO� UDKDWVÕ]OÕNODUD��J|]OHUGH�\DQPD\D�YH�\�NVHN�GR]GD
EXOXQGX÷XQGD� ER÷XOPD� KLVVLQH� QHGHQ� ROXU�� <DQPD� �U�QOHUL� LoLQGH� 12x� ROXúXPXQXQ� DQD
QHGHQOHULQGHQ�ELUL�\DQPD�VÕFDNOÕ÷ÕQÕQ�\�NVHN�ROPDVÕGÕU��'R÷DOJD]�RFDN�VÕFDNOÕNODUÕ�\�NVHN
olup, NOx�HPLV\RQX�GD��H÷HU�|QOHP�DOÕQPD]VD��GL÷HU�\DNÕWODUD�J|UH�GDKD�D]�ROPDNOD�ELUOLNWH
\LQH�GH�|QHPOL�PHUWHEHGHGLU��%X�\�]GHQ�NRPEL�FLKD]ODUÕQD�12x�HPLV\RQXQX�G�ú�UPHN�LoLQ
\DQPD�RGDVÕQD�DOHY�VR÷XWPD�oXEXNODUÕ�\HUOHúWLULOPLúWLU��$121ø0������E��

'R÷DOJD]� WHPL]�ELU� \DNÕWWÕU��'R÷DOJD]ÕQ� WHPL]�ELU� \DNÕW� ROPDVÕ� ND]DQ� EDNÕP�YH
LúOHWPHVL�DoÕVÕQGDQ�|QHPOL�ELU�DYDQWDM�VD÷ODU��)XHO�RLO�YH\D�N|P�U�\DNÕOPDVÕ�KDOLQH�NDORULIHU
ND]DQÕ�ÕVÕWPD�\�]H\OHUL��]HULQGH�ELULNHQ�N�O�YH�NXUXP�WDEDNDVÕ�KHP�\�]H\OHUL�DúÕQGÕUÕU��KHP
GH�ÕVÕ�JHoLúLQL�HQJHOOH\HUHN�ND]DQ�YHULPLQL�G�ú�U�U��%X�\�]GHQ�ND]DQ�ERUXODUÕ�KDIWDGD�HQ�D]
ELU�NHUH�WHPL]OHQPHN�]RUXQGDGÕU��+DOEXNL�GR÷DOJD]�NXOODQÕPÕQGD�E|\OH�ELU�VRUXQ�\RNWXU�

'R÷DOJD]ÕQ� \DNÕOPDVÕ� LoLQ� |Q� KD]ÕUODPD� YH� GHSRODPD� JHUHNPH]� 'R÷DOJD]
NXOODQÕOPDVÕ�KDOLQGH�\DNÕW�KD]ÕUODPD�YH�N�O�DWPD� LúOHPOHULQH�JHUHN�NDOPD]��+HP�IXHO�RLO�
KHP� GH� N|P�U� GHSRODQPDN� ]RUXQGDGÕU�� %X� QHGHQOH� ND]DQ� GDLUHOHULQGH� \DNÕW� WDQNÕ� YH\D
N|P�UO�N� KDFLPOHUL� ROXúWXUXOPDNWDGÕU�� +DOEXNL� GR÷DOJD]GD� EXQD� JHUHN� \RNWXU�� <DNÕW
GR÷UXGDQ� úHEHNHGHQ� ND]DQD� ED÷ODQPDNWDGÕU�� g]HOOLNOH� \DNÕW� GHSRODPD� ]RUXQOXOX÷X



GROD\ÕVÕ\OD� NDWÕ� YH� VÕYÕ� \DNÕWODUGD� ND]DQ� GDLUHVL� ERGUXPD� \DSÕOGÕ÷Õ� KDOGH�� GR÷DOJD]� LoLQ
ND]DQ� GDLUHOHUL� oDWÕ� NDWÕQGD� GD� ROXúWXUXODELOLU�� %|\OHFH� GH÷HUOL� LQúDDW� DODQODUÕQGDQ� |QHPOL
|Oo�GH� WDVDUUXI� \DSÕODELOLU�� <DNÕOPDGDQ� |QFH� IXHO�RLO� ÕVÕWÕOPDN�� ILOWUHOHQPHN� YH
EDVÕQoODQGÕUÕOPDN�]RUXQGDGÕU��.|P�U� LVH�NÕUÕOPDN�� WDúÕQPDN�YH�NXUXWXOPDN�JLEL� LúOHPOHUH
JHUHN�GX\DU��$\UÕFD�PHNDQLN�RODUDN�RFD÷D�EHVOHQPHVL�LVWHQGL÷LQGH�SDKDOÕ�VLVWHPOHU�JHUHNLU�
+DOEXNL�GR÷DOJD]GD�E|\OH�ELU�|Q�KD]ÕUODPD\D�JHUHN�\RNWXU�

Otomatik kontrole uygundur. 'R÷DOJD]� \DNÕFÕODUÕ� WDPDPHQ� RWRPDWLN� NRQWUROOH�
LQVDQD�JHUHN�GX\PDGDQ�YH� HPQL\HWOL� ELU� úHNLOGH� oDOÕúÕUODU��'HYUH\H� oDEXN�JLULS�� GHYUHGHQ
oDEXN�oÕNDELOLUOHU��$121ø0������E��

'R÷DOJD]� ND]DQODUÕ� \�NVHN� YHULPOLGLU�� 'R÷DOJD]OÕ� ND]DQODUGD� ÕVÕO� YHULP� GH
\�NVHNWLU�� %LU� ND]DQÕQ� ÕVÕO� YHULPLQLQ� \�NVHN� ROPDVÕ�� ND]DQÕ� WHUN� HGHQ� GXPDQ� JD]ODUÕQÕQ
VÕFDNOÕ÷ÕQÕQ� G�ú�N� ROPDVÕQD� ED÷OÕGÕU�� )XHO�RLO� YH\D� N|P�U� \DNÕOPDVÕ� KDOLQGH�� GDKD� |QFH
V|]�� HGLOHQ�� N�N�UW� RNVLWOHUH� ED÷OÕ� DVLW� NRUR]\RQX� QHGHQL\OH� GXPDQ� VÕFDNOÕNODUÕ� ID]OD
G�ú�U�OPH]�� +DOEXNL� GR÷DOJD]GD� E|\OH� ELU� VRUXQ� ROPDGÕ÷ÕQGDQ� GDKD� YHULPOL� ND]DQODU
\DSPDN�P�PN�QG�U��1LWHNLP�SL\DVDGDNL�NRPEL�FLKD]ODUÕQÕQ�ED]ÕODUÕ��������JLEL� \�NVHN
ÕVÕO�YHULPOHUH�XODúPDNWDGÕU�

'R÷DOJD]�HNRQRPLNWLU. %�W�Q�EX�WHPL]OLN��GHSRODPD��\DNÕW�KD]ÕUODPD�YH�N�O�DWPD
PDOL\HWOHUL� J|]� |Q�QH� DOÕQÕUVD� GR÷DOJD]� \DNÕOPDVÕQÕQ� JHUHN� \DWÕUÕP�� JHUHNVH� LúOHWPH
PDOL\HWOHULQGH�|QHPOL�ND]DQoODU�VD÷ODGÕ÷Õ�V|\OHQHELOLU�

<DSÕODQ� ELU� oDOÕúPD\D� J|UH� GR÷DOJD]� \DNÕOPDVÕ� KDOLQGH� VDGHFH� LúOHWPH
JLGHUOHULQGH� IXHO�RLOH� RUDQOD� \ÕOOÕN� W�NHWLPLQ� ��¶VL� PHUWHEHVLQGH� ELU� WDVDUUXI
VD÷ODQPDNWDGÕU�� .|P�U� ROPDVÕ� KDOLQGH� EX� ND]DQo� GDKD� \�NVHN� RODFDNWÕU�� .D]DQ
YHULPLQGHNL� DUWÕúODU� GD� GLNNDWH� DOÕQGÕ÷ÕQGD� GR÷DOJD]ÕQ� GL÷HU� \DNÕWODUD� HQ� D]� ���
PHUWHEHOHULQGH�LODYH�LúOHWPH�HNRQRPLVL�VD÷ODGÕ÷Õ�V|\OHQHELOLU��$121ø0������E��

'R÷DOJD]ÕQ�GL÷HU�\DNÕWODUD�J|UH�DYDQWDMODUÕ�GD�ú|\OH�VÕUDODQDELOLU�
• 'R÷DOJD]�]HKLUVL]�N�OV�]�YH�GXPDQVÕ]�ELU�\DNÕWWÕU��ùHKLUGH�\DúDGÕ÷ÕPÕ]�oHYUH
NLUOLOL÷LQLQ�|QOHQPHVL�\ROXQGD�oRN�FLGGL�DYDQWDMODU�VXQPDNWDGÕU�
• 'R÷DOJD]Õ�GHSRODPDN�JHUHNPHGL÷LQGHQ�\HU�WDVDUUXIX�VD÷ODQPDNWDGÕU�



• 'R÷DOJD]�N�OIHWVL]�ELU�HQHUML�ND\QD÷ÕGÕU��+HU�DQ�NXOODQÕPD�KD]ÕU��QDNOL\H�YH
N�O�WDúÕPD�VRUXQX�ROPD\DQ�ELU�\DNÕWWÕU�

• 'R÷DOJD]� YHULPOL� YH� HNRQRPLN� ELU� \DNÕWWÕU�� 'R÷DOJD]�� VWDQGDUWODUD
X\XOGX÷XQGD�HNRQRPLN�\DNÕODELOHQ�ELU�JD]GÕU�

• �'R÷DOJD]�oRN�DPDoOÕ�NXOODQÕPD�VDKLS�ELU�\DNÕWWÕU��.RQXWODUGD�ÕVÕQPD�VÕFDN�VX
HOGHVL�YH�SLúLUPH�DPDFÕ\OD�NXOODQÕODELOPHNWHGLU�

• 'R÷DOJD]� WHPL]� ELU� \DNÕW� ROGX÷XQGDQ� FLKD]ODUÕQ� DUÕ]D� LKWLPDOL�� EDNÕP� YH
LúOHWPH�JLGHUOHUL�oRN�G�ú�NW�U�

• 0RGHUQ� GR÷DOJD]� ND]DQODUÕ� �VW�Q� RWRPDWLN� NRQWURO� VLVWHPOHULQH� VDKLS
ROGXNODUÕQGDQ�� EX� W�U� ND]DQODUÕQ� NXOODQÕOPDVÕ� KDOLQGH� HPHNWHQ� WDVDUUXI� YH
\�NVHN�NRQIRU�VD÷ODQPDNWDGÕU��$121ø0������E��

3.2.1.b. LPG (Likid Petrol Gaz)   

+DON�DUDVÕQGD�7�SJD]�RODUDN�ELOLQHQ�/LNLW�3HWURO�*D]Õ��/3*����ONHPL]GH�ÕVÕQPD
YH� D\GÕQODWPDGD� NXOODQÕODQ� YD]JHoLOPH]� ELU� HQHUML� ND\QD÷ÕGÕU�� /3*�� KDP� SHWUROGHQ
�UHWLOGL÷L�JLEL��GR÷DOJD]�ND\QDNODUÕQGDQ�GD�HOGH�HGLOHELOLU��7HPL]�YH�oHYUH�GRVWX�ELU�\DNÕW
RODQ� /3*�� \DQGÕ÷ÕQGD� HJVR]� JD]Õ�� NDUERQPRQRNVLW� JLEL� oHYUH\L� NLUOHWLFL� JD]ODU� oÕNDUPD]�
N�O�EÕUDNPD]�

/3*�� LNL� \|QWHPOH� HOGH� HGLOLU�� %LULQFL� \RO� \HUDOWÕQGDQ� oÕNDUÕODQ� KDP� SHWURO�Q
UDILQHULOHUGH� DUÕWÕOPDVÕGÕU�� øNLQFL� \RO� LVH� GR÷DOJD]ÕQ� D\UÕúWÕUÕOPDVÕGÕU�� +DP� SHWURO�Q
DUÕWÕOPDVÕ�\ROX\OD�VDGHFH�/3*�GH÷LO��D\QÕ�]DPDQGD�EHQ]LQ��PRWRULQ��IXHO�RLO�SHWURO��U�QOHUL
GH�RUWD\D�oÕNDU��$121ø0������G��

LPG’nin Özellikleri

%DVÕQo�DOWÕQGD�VÕYÕODúWÕUÕODQ�/3*
QLQ�HQ�|QHPOL�|]HOOL÷L��QRUPDO�VÕFDNOÕNWD�KHPHQ
EXKDUODúPDVÕGÕU��.D\QDPD�QRNWDVÕ� �� Û&� DOWÕQGDGÕU�� %DVÕQoOD� NROD\� VÕYÕODúWÕUÕODELOGL÷LQGHQ�



oHOLN� W�SOHUGH� UDKDWoD� GHSRODQÕS� WDúÕQDELOLU�� 1RUPDO� VÕFDNOÕNWD� NROD\FD� EXKDUODúDELOPHVL�
RQX� GL÷HU� \DNÕWODUD� J|UH� �VW�Q� NÕODQ� ELU� |]HOOLNWLU�� %X� QHGHQOH� E�\�N� úHKLUOHUGHQ� N|\OHUH
NDGDU���ONHPL]LQ�KHU�E|OJHVLQGH�\D\JÕQ�RODUDN�NXOODQÕOÕU�

$VOÕQGD��UHQNVL]�YH�NRNXVX]�ELU�JD]�RODQ�/3*��ROXúDELOHFHN�ELU�VÕ]ÕQWÕQÕQ�KHPHQ
DQODúÕOPDVÕ�LoLQ�UDILQHULOHUGH�VRQUDGDQ�NRNXODQGÕUÕOÕU��$121ø0������G��

/3*
QLQ�7HPLQL�YH�.XOODQÕP�$ODQODUÕ

/3*��GR÷DOJD]�NX\XODUÕ�YH�KDP�SHWURO� UDILQHOHUL�ROPDN��]HUH� LNL� DQD�ND\QDNWDQ
HOGH�HGLOLU��+DP�SHWURO�Q�GLVWLODV\RQX� LOH�RUWD\D�oÕNDQ�/3*��|QFH� VXGDQ�DUÕWÕOÕU��$UGÕQGDQ
LoHUGL÷L�N�N�UW�PLNWDUÕ�VWDQGDUWODUD�X\JXQ�VÕQÕUD� LQGLULOLU��/3*�DVOÕQGD�NRNXVX]�ELU�JD]GÕU�
(WLO�0HUNDSWDQ�LOH�VRQUDGDQ�NRNXODQGÕUÕOÕU��$PDo��DoÕN�RUWDPODUGD�NDoDN�ROPDVÕ�GXUXPXQGD
IDUNHGLOPHVLQL� VD÷ODPDNWÕU�� /3*�� W�SO�� RODUDN� NRQXWODUGD� YH� HQG�VWUL\HO� LúOHWPHOHUGH
NXOODQÕOÕU��.RQXWODUGD��|]HOOLNOH�RFDN�� úRIEHQ�� NRPEL�YH�NDWDOLWLN� VREDODU� LoLQ��(QG�VWUL\HO
LúOHWPHOHUGH��SLúLUPH�YH�oHúLWOL�SURVHVOHU�LoLQ�JHUHNOL�HQHUML\L�VD÷ODU��/3*��G|NPH�RODUDN�GD
JHUHN�HQG�VWULGH��JHUHNVH�NRQXW�YH� WXULVWLN� WHVLVOHUGH�\D\JÕQ�ELU�NXOODQÕP�DODQÕQD� VDKLSWLU�
(QG�VWULGH� VÕFDN� VX�YH�EXKDU��UHWLPLQGH�� ÕVÕO� LúOHPOHUGH��NXUXWPD�� OHKLPOHPH��NHVPH�JLEL
LúOHPOHUGH�NXOODQÕOÕU��&DP�HQG�VWULVLQGH� úHNLO� YHUPH�YH� WDYODPGD�� VHUDPLNoLOLNWH�� SLúLUPH
LúOHPLQGH�� WHNVWLO� VDQD\LQGH�� NXUXWPD� YH� �W�OHPHGH�� PHWDO� HQG�VWULVLQGH�� |Q� ÕVÕWPDGD� YH
PHWDOLQ� HUJLWLOPHVLQGH�� WDUÕP� YH� KD\YDQFÕOÕNWD�� ÕVÕWPDGD� NXOODQÕODELOLU�� .RQXW� YH� WXULVWLN
WHVLVOHUGH� ÕVÕQPD�� VÕFDN� VX�� SLúLUPH�� EXKDU� �UHWLPL� \DSÕODELOLU�� /3*� D\QÕ� ]DPDQGD
2WRPRELOOHUGH�\D\JÕQ�RODUDN�NXOODQÕODQ��oHYUH�GRVWX��ELU�\DNÕWWÕU��%HQ]LQH�J|UH�GDKD�G�ú�N
HJVR]�HPLV\RQ�GH÷HUOHULQH�VDKLS�ROGX÷X�LoLQ�RWRJD]��oHYUH�ELOLQFL�JHOLúPLú��ONHOHUGH��WHPL]
YH�DOWHUQDWLI�ELU�\DNÕW��RODUDN�GH÷HUOHQGLULOPHNWHGLU��$121ø0������G��



3.2.1.c. Propan

Çizelge 3.3.�3URSDQÕQ�g]HOOLNOHUL��$121ø0������G�
*(1(/�g=(//ø./(5 %ø5ø0 7ø&$5ø�3523$1

%LOHúLPL
%DúOÕFD� SURSDQ� �&�+��
Propilen (C3 H6), etan, etilen,

E�WDQ� YH� E�WHQGHQ� ROXúDQ
KLGURNDUERQDW�NDUÕúÕPÕGÕU�

Kokusu

Orjinali kokusuzdur, etil

merkaptan (C2H5SH) ile

NRNXODQGÕUÕOPÕúWÕU�
%XKDU�%DVÕQoODUÕ����o C

40 o C

45 o C

Bar

Bar

Bar

9,2

15,3

17,0

øON�.D\QDPD�1RNWDVÕ o C -42

��P���6ÕYÕQÕQ�$÷ÕUOÕ÷Õ Kg 509

6ÕYÕ� +DOLQGH� 6X\D� *|UH� 1LVEL
<R÷XQOX÷X 0,509

Gaz Halinde Havaya Göre Nisbi

<R÷XQOX÷X 1,5

0ROHN�O�$÷ÕUOÕ÷Õ g/mol 44,1

*D]�+DFPL���6ÕYÕ�+DFPL 272

$OW�,VÕO�'H÷HU Kcal/kg 11.100

7XWXúPD�6ÕFDNOÕ÷Õ��+DYDGD� o C 480-549

%XKDUODúPDGDQ� 6RQUD� 7RSODP� ,VÕWPD
'H÷� kcal / kg 11.950



Çizelge 3.3. �'HYDP��3URSDQÕQ�g]HOOLNOHUL��$121ø0������G�
0DNVLPXP�$OHY�6ÕFDNOÕ÷Õ

o C 1.980

�����LQLQ�%XKDUODúPD�6ÕFDNOÕ÷Õ o C -38,3

Yanma Ürünleri CO 2

N2

H2O

%

%

%

11,6

72,9

15,5

0DNVLPXP�.�N�UW�0LNWDUÕ mg/kg 185

%�W�Q�YH\D�'DKD�$÷ÕU
Moleküllü Ürün En Çok

%-Hacim 2,5

3HQWDQ�YH\D�'DKD�$÷ÕU
Moleküllü Ürün En Çok

%- Hacim -

3URSLOHQ�0LNWDUÕ�(Q�dRN % - Hacim -

����PO��1LQ�%XKDUODúPDVÕ\OD
.DODQ�$UWÕN�0LNWDUÕ�(Q�dRN 0,05

+DYD�*D]�.DUÕúÕPÕQGD�$OW
3DWODPD�6ÕQÕUODUÕ�hVW

 %

 %

2,15

9,6

Propan (C2H2) Propilen (C3 H6), etan, etilen, bütan ve bütenden meydana gelen

KLGURNDUERQDW� NDUÕúÕPÕGÕU�� �� ��� �]HULQGH� VDIOÕN� JHUHNOLOL÷L� LWKDO� HGLOPHVLQL
JHUHNWLUPHNWHGLU�� øWKDODWÕ� HQHUML��UHWLP�DPDoOÕ� ILUPDODUFD�\DSÕOPDNWDGÕU��dRN�G�ú�N�PHWDQ
VD\ÕVÕ� YH� \�NVHN� NDORULILN� GH÷HULQH� NDUúÕQ� PRWRUODUGDNL� �UHWLPL� D\QÕ� NDSDVLWHGHNL� JD]
PRWRUXQD�RUDQOD������G�]H\LQGH�NDOPDNWDGÕU��%X��UHWLPLQ�YHULPVL]�ROPDVÕ�DQODPÕQD�GH÷LO�
VSHVLILN�\DWÕUÕP�PDOL\HWLQLQ�DUWPDVÕ�DQODPÕQD�JHOPHNWHGLU��(QHUML�EDNDQOÕ÷ÕQÕQ�DOPÕú�ROGX÷X
NDUDUODU� VRQXFX� HQHUML� �UHWLPLQGH� NXOODQÕPÕ� KDOLQGH� DWY� YH� DILI� RUDQODUÕQÕQ� SUDWLNWH
VÕIÕUODQPÕú�ROPDVÕ�VRQXFX�HNRQRPLN�RODUDN�NDEXO�HGLOHELOLU�ELU�DOWHUQDWLI�KDOLQH�JHOPLúWLU.

3URSDQÕQ� JHQHO� |]HOOLNOHUL� LoLQ� \XNDUÕGDNL� WDEOR\X� LQFHOH\HELOLUL]� �$121ø0�
2005d).



3.2.1.d. Dizel (Motorin)

0RWRULQ�� GL]HO� PRWRUX� \DNÕWÕGÕU�� +DP� SHWURO�Q� ELULQFL� NXOHGHNL� GDPÕWÕOPDVÕ
VÕUDVÕQGD�� ���� �� ���� GHUHFH� DUDVÕQGD� ND\QDPD� DUDOÕ÷ÕQGDQ� DOÕQDQ� �o�QF�� DQD� �U�Q�
motorindir.

<DQPDVÕ�HQ�D]�SUREOHPOL�YH�]DUDUOÕ�HPLV\RQX�HQ�G�ú�N�OLNLW�\DNÕWWÕU��$QFDN�IL\DWÕ
VHEHEL\OH�NRMHQHUDV\RQGD�DQD�\DNÕW�RODUDN�NXOODQÕOPDVÕ�HNRQRPLN�RODUDN�P�PN�Q�GH÷LOGLU�
$QFDN� JD]� NHVLQWLOHULQH� NDUúÕ�� Hú]DPDQOÕ� úHEHNH� HOHNWUL÷L� NHVLOPHVLQGH� NXOODQÕOPDN� �]HUH
\HGHN�\DNÕW�RODUDN�GH÷HUOHQGLULOHELOHFHN�HQ�X\JXQ�\DNÕWWÕU�

3.2.1.e. Nafta

Nafta rafinerilerde ham petrol rafinasyonunda üretilen bir ara üründür. Rafineride

�UHWLOHQ� QDIWDQÕQ� E�\�N� ELU� E|O�P�� \LQH� UDILQHULGH� DNDU\DNÕW� �UHWLPLQGH�� YH\D� UDILQHULQLQ
\DQÕQGD�EXOXQDQ�SHWURNLP\D�WHVLVOHULQGH�KDPPDGGH�RODUDN�NXOODQÕOÕU�

1DIWD� WHPHO� RODUDN� NDUERQ� VD\ÕVÕ� �� LOH� �� RODQ� VDI� KLGURNDUERQGXU�� %DúODQJÕo
ND\QDPD� QRNWDVÕ� ���&� �� ���&� FLYDUÕQGD� ROXS�� VRQ� ND\QDPD� QRNWDVÕ� ����&� GROD\ÕQGDGÕU�
<R÷XQOX÷X������NJ�OW�LOD������NJ�OW�DUDVÕQGD�GH÷LúLU��*|U�Q�ú�YH�NRNXVX�LWLEDUL\OH�EHQ]LQH
oRN�EHQ]HU��%X�QHGHQOH�SDUODPD�QRNWDVÕ�G�ú�NW�U�YH��$�6ÕQÕIÕ���U�Q�RODUDN�VÕQÕIODQGÕUÕOÕU�
%X�JUXSWDNL��U�QOHULQ�oRN�GLNNDWOL�ELU�úHNLOGH�GHSRODQPDVÕ�YH�QDNOL\HVL�JHUHNOLGLU�

*HPL�LOH�JHOHQ�QDIWD��VDKLO�WDQNODUÕQD�DOÕQGÕNWDQ�VRQUD��QDIWD�LoLQGH�EXOXQDQ�VX\XQ
E�\�N� NÕVPÕ� �U�Q�Q� GLQOHQGLULOPHVLQGHQ� VRQUD� WDQNÕQ� GUHQDMÕ� LOH� �\R÷XQOXN� IDUNÕQGDQ
GROD\Õ��GHúDUM�HWPHN�VXUHWL\OH�QRUPDO�RODUDN�GÕúDUÕ�DWÕOÕU��%�W�Q�EXQODUD�UD÷PHQ�QDIWD�LoLQGH
VX�NDODELOLU�DPD�NDODQ�VX�PLNWDUÕ��]DUDU�YHUPH\HFHN�VHYL\H\H�LQGLULOHELOLU�

$ONDOL�PHWDOOHU�QDIWD�LOH�KHUKDQJL�ELU�PHWDO�ELOHúL÷L�PH\GDQD�JHWLUPH]��$QFDN��EX
PHWDOOHU� o|]�OP�ú� KDOGH� VX� ID]ÕQGD� EXOXQXU�� 6X� PLNWDUÕQÕQ� D]DOWÕOPDVÕ� QDIWDGD� EXOXQDQ
DONDOL�PHWDOOHULQ�YDUOÕ÷ÕQÕQ�GD�D]DOPDVÕQD�QHGHQ�ROXU��$121ø0������F��



3.2.1.f. Biogaz

2UJDQLN�PDGGHOHU�RNVLMHQ�\RNOX÷XQGD�D\UÕúWÕ÷ÕQGD�\DQL�DQDHURELN�ROXúXP�RODUDN
DGODQGÕUÕODQ�LúOHP�JHUoHNOHúWL÷LQGH�KDFLPFH��������PHWDQ��&+�����������NDUERQ�GLRNVLW
�&2���������GL÷HU�JD]ODU�>�����KLGURMHQ��+���������KLGURMHQ�V�OI�U��+�6�@�LoHUHQ�ELU�JD]
ROXúXU�� %X� D\UÕúÕP� LúOHPL� ED]HQ� GR÷DO� RODUDN� EDWDNOÕN� HWUDIODUÕQGD� JHUoHNOHúLU� YH� ROXúDQ
JD]D� �EDWDNOÕN� JD]Õ�� GHQLU�� %D]HQ� GH� EX� JD]ODU� DWÕN� VX� DUÕWPD� WHVLVOHULQGH� OD÷ÕP
D\UÕúWÕUÕOÕUNHQ�ROXúXUODU�YH�EX�JD]ODUD��VLQGLULFL�JD]��GHQLU��$\UÕFD�NDWÕ�DWÕNODUÕQ�GHSRODQGÕ÷Õ
DUD]L�GROGXUXODQ�\HUOHUGH�DWÕNODUÕQ�ROXúWXUGX÷X�JD]D��DUD]L�GROGXUPD�JD]Õ��GHQLU��0�úWHUHN
RODUDN��EX�JD]�NDUÕúÕPODUÕ�EL\RJD]�RODUDN�ELOLQLU�

5HQNVL]��NRNXVX]��\DQÕFÕ�RODQ�EL\RJD]� LoLQ�NXOODQÕODQ�GL÷HU� LIDGHOHU� OD÷ÕP�JD]Õ�
VXOX� oDPXU� JD]Õ�� PDGHQ� JD]Õ�� DSWDO� DWHúL�� LQHN� SLVOL÷L� JD]Õ�� EL\RHQHUML�� YH� �JHOHFH÷LQ
\DNÕWÕ�GÕU�� <HPHN� SLúLUPHN� YH� D\GÕQODQPDN� LoLQ� G|UW� NLúLOLN� ELU� DLOH� J�QGH� ����� OLWUH
EL\RJD]� W�NHWLU�� EX�GD� DLOHQLQ�JHFHOLN� o|S��YH��o� LQH÷LQ�SLVOL÷LQLQ� WRSODPÕQGDQ� UDKDWOÕNOD
�UHWLOHFHN� PLNWDUGD� EL\RJD]� GHPHNWLU�� (÷HU� J�EUH�� PXWIDN� DWÕ÷Õ�� EDKoH� DWÕ÷Õ�� PDOW� DUWÕ÷Õ�
SRVD�DUWÕ÷Õ��PDUNHW�DWÕ÷Õ��PH]EDKD�DWÕ÷Õ��\D÷ODU�YH�GL÷HU�\HUOL�RUJDQLN�VXEVWUDWODU�DQDHURELN
RODUDN�LúOHPGHQ�JHoLULOLUVH�EL\RJD]��UHWLOLU�

)DUNOÕ� oHúLWOHUGHQ� PLNURRUJDQL]PDODU� DQDHURELN� NRúXOODU� DOWÕQGD� RUJDQLN
VXEVWUDWODUÕQ� NDUERQODUÕQÕ� PHWDEROL]H� HGHUOHU�� %X� LúOHP� �VLQGLULP� YH\D� DQDHURELN
IHUPDQWDV\RQ�� ELU� EHVLQ� ]LQFLULQL� WDNLS� HGHU�0HVHOD�� H÷HU� J�EUH� EX� úHNLOGH� LúOHPGHQ
JHoLULOLUVH�� VLQGLULOPLú�J�EUH� WD]H�J�EUH\H�J|UH�oRN�GDKD� D]�NRNX\OD� VRQ��U�Q�RODUDN� HOGH
HGLOLU�� %XQD� HN� RODUDN�� EX� VLQGLULOPLú� J�EUH� Q|WU� S+� GHUHFHVLQH� VDKLSWLU� YH� ELWNLOHUH
X\JXODQGÕ÷ÕQGDNL�\DNÕFÕ�HWNLVL�RUWDGDQ�NDONPÕúWÕU��6LQGLULPGHQ�VRQUD�D]RW�JHQHOOLNOH�RUJDQLN
ED÷ÕQÕ�\LWLUPLú�ROXU�YH�DPRQ\DN��1+���IRUPXQGD�EXOXQXU��%XQGDQ�GROD\Õ��ELWNL�WDUDIÕQGDQ
GLUHN�RODUDN�|]�PVHQHELOLU��%X�úHNLOGH�oLIWoL��J�EUHOHúWLUPHQLQ�EDVLW�YH�XFX]�ELU�\ROXQX�HOGH
HGHU��3DKDOÕ�PLQHUDO�J�EUHOHUGHQ�YD]JHoHELOLU�

hUHWLOHQ� EL\RJD]ÕQ� PLNWDUÕ� EDúODQJÕoWDNL� RUJDQLN� PDGGHQLQ� VDGHFH� PLNWDUÕQD
GH÷LO�NDOLWHVLQH�J|UH�GH�GH÷LúLU��$121ø0������I���



ø\L� oDOÕúDQ� EL\RJD]� VLVWHPOHUL� NXOODQÕFÕODUÕQD� ELUoRN� DoÕGDQ� ID\GD� VD÷ODU�� %X
ID\GDODUÕ�úX�úHNLOGH�VÕUDO\DELOLUL]�

7RSOXP�YH�oHYUH�DoÕVÕQGDQ�JHQHO�RODUDN:

• (QHUML��UHWLPL��ÕVÕ��ÕúÕN��HOHNWULN��
• 2UJDQLN�DWÕNODUÕQ�\�NVHN�NDOLWHOL�J�EUH\H�G|Q�úPHVL�
• 0LNURSODUÕQ��SDWRMHQOHU���NXUW�\XPXUWDODUÕQÕQ�YH�VLQHNOHULQ�LQGLUJHQPHVLQGHNL

KLM\HQLN�NRúXOODUÕQ�JHOLúPHVL�
• <DNDFDN�RGXQ�WRSODPD�YH�SLúLUPH�DoÕVÕQGDQ�Lú\�N�Q�Q�LQGLUJHQPHVL�
• 7RSUDN��VX��KDYD�YH�D÷DoOÕN�ELWNLOHQPHVLQLQ�|QOHQPHVL�
0LNUR�HNRQRPLN�DYDQWDMODUÕ�RODUDN:

• (QHUML�YH�J�EUHQLQ�\HULQL�DOPDVÕ�
• (N�JHOLU�ND\QDNODUÕ�
• $UWDQ�KD\YDQ�oLIWoLOL÷L��
• 7DUÕP�ND]DQoODUÕ�\DUDWPDVÕ�

0DNUR�HNRQRPLN�DYDQWDMODUÕ�RODUDN:

• 0HUNH]LOHúWLULOPHPLú�HQHUML�QHVOL
• Yerli mal üretimi

• dHYUHVHO�NRUXQXP�VD\ÕODELOLU�

%L\RJD]�� ELU� GHID� NXOODQÕOGÕ÷ÕQGD� ELU� GDKD� \HQLOHPHQLQ� LPNDQVÕ]� ROGX÷X�� D\QÕ
]DPDQGD� NXOODQÕOGÕNODUÕQGD� oHYUH\H� � NDUERQ� GLRNVLW�� D]RW� GLRNVLW� YH� V�OI�U� GLRNVLW� �DVLW
\D÷PXUODUÕQÕ� ROXúWXUDQ�� VDODUDN� JOREDO� WHKOLNH� ROXúWXUDQ� YH� EXQXQOD� EHUDEHU� NDUERQ
PRQRNVLW�JLEL� LQVDQ�VD÷OÕ÷ÕQD�]DUDUOÕ�JD]ODUÕ�oHYUH\H�\D\DQ�IRVLO�\DNÕWODUOD�NÕ\DVODQGÕ÷ÕQGD
oRN� L\L� ELU� \HQLOHQHELOLU� HQHUML� ND\QD÷ÕGÕU�� 'L÷HU� WDUDIWDQ� EL\RJD]� NXOODQÕOÕUNHQ� DWPRVIHUH
EÕUDNÕODQ�NDUERQ�GLRNVLW�ELWNLOHU�WDUDIÕQGDQ�IRWRVHQWH]OH�JHUL�DOÕQÕU��$121ø0������I���

%L\RJD]� WHNQRORMLVLQGHNL� EXQFD� DYDQWDMÕ� VÕUDODGÕNWDQ� VRQUD� �ONHPL]GHNL
GXUXPXQD� EDNDFDN� ROXUVDN� SDUPDNOD� J|VWHULOHFHN� GHUHFHGH� D]� YH� \HWHUVL]� WHVLV� ROGX÷XQD
�]�OPHPHN� HOGH� GH÷LOGLU�� 'DKD� SURMH� DúDPDVÕQGD� NDOÕS� X\JXODPD\D� JHoLOHPH\HQ� ELUoRN



|UQHN�ROGX÷X�JLEL�X\JXODPDGD�EDúDUÕVÕ]�ROXQXS�\DUÕGD�EÕUDNÕODQ�SURMHOHULQ�VD\ÕVÕ�GD�KLo�GH
D]�GH÷LOGLU��$121ø0������I���

$YUXSD
GD� NÕUVDO� NHVLPH� YHULOHQ� |QHP� GR÷UXOWXVXQGD� ELUoRN� NHQWWH�� KDWWD
NDVDEDGD�N�o�N�|OoHNOL�EL\RJD]�WHVLVOHUL�NXUXOPXú�ROPDVÕQD�NDUúÕQ��ONHPL]GH�NÕUVDO�NHVLP
KHS� LNLQFL� SODQD� DWÕOÕS� |QFHOLN� E�\�N� úHKLUOHUH� YHULOGL÷LQGHQ� N|\GHQ� NHQWH� J|o
HQJHOOHQHPHPLú� YH� EX� \�]GHQ� QH� NÕUVDO� NHVLPGH� QH� GH� NHQWWH� SODQOÕ� JHOLúLP� \|Q�QGH
VD÷OÕNOÕ� DGÕPODU� DWÕODPDPÕúWÕU�� %XQXQ� VRQXFXQGD� E�\�N� úHKLU� EHOHGL\HOHULQLQ� E�WoHOHUL
GR÷UXOWXVXQGD�X\JXODPD\D�oDOÕúWÕNODUÕ�SURMHOHUGHQ�WDP�UDQGÕPDQ�DOÕQDPDPÕúWÕU��%X�GXUXPD
ELU� |UQHN� GH� ø]PLU
GHGLU�� <ÕOODU� ER\XQFD� GHQL]H� G|N�OHQ� KHU� W�UO�� DWÕN� N|UIH]L� EDWDNOÕN
KDOLQH� JHWLUPLú�� VRQ� RQ� \ÕOGD� KDUFDQDQ� HPH÷H� YH� SDUD\D� NDUúÕQ� QHW� ELU� o|]�PH
XODúÕODPDPÕúWÕU��ùX�DQ�\�U�W�OPHNWH�RODQ�%�\�N�.DQDO�3URMHVL
\OH� úHKULQ� W�P�DWÕ÷ÕQÕQ� WHN
ELU� WHVLVWH� WRSODQDUDN� D\UÕúWÕUÕOPDVÕ�� NRQXPX]� RODQ� EL\RJD]� HOGH� HGLOHUHN� EXQGDQ
ID\GDODQÕOPDVÕ�YH�oHYUH\H�]DUDUVÕ]�KDOH�JHWLULOHQ�DWÕ÷ÕQ�JHUL�G|Q�ú�P�Q�Q�JHUoHNOHúWLULOPHVL
KHGHIOHQPHNWHGLU��%LU�EDúND�|UQHN�RODQ�+DUPDQGDOÕ�.DWÕ�$WÕN�'HSR�$ODQÕ
QD�LOLúNLQ�ROXúDQ
SUREOHPOHU� LVH� WHVLVLQ� GL]D\Q� HGLOGL÷L� úHNLOGH� LúOHWLOHPHPHVLQGHQ� ND\QDNODQPDNWDGÕU�
6|]JHOLPL�EHOHGL\HOHU�DUDVÕQGDNL� LOHWLúLP�HNVLNOL÷L�YH�HNLSPDQ�\HWHUVL]OL÷L�QHGHQL\OH�HYVHO
DWÕNODU�]DPDQ�]DPDQ�JHUHNWL÷L�úHNLOGH�J|P�OHPHPHNWH��EX�GD�PDUWÕODU� WDUDIÕQGDQ�o|SOHULQ
NDUÕúWÕUÕOPDVÕQD� QHGHQ� ROPDNWDGÕU�� .D\QD÷ÕQGD� D\ÕUPD� JHUoHNOHúPHGL÷LQGHQ� o|SOHU� FDP�
SODVWLN�� ND÷ÕW� JLEL� QLWHOLNOHULQH� J|UH� D\UÕ� RODUDN� GHSRODQDPDPDNWDGÕU�� %�\�NúHKLU
%HOHGL\HVL
QGH� PHYFXW� RODQ� Lú� PDNLQDODUÕQÕQ� \HWHUVL]� ROXúX� YH� NXOODQÕP� |PU�Q�
WDPDPODPDVÕ�QHGHQL\OH�+DUPDQGDOÕ�.DWÕ�$WÕN�'HSR�$ODQÕ
QGDNL�oDOÕúPDODU�YHULPOL�RODUDN
V�UG�U�OHPHPLú�� EX� QHGHQOH� GHSRODPD� DODQÕQD� JHOHQ� o|S�Q� WRSUD÷D� VHULOPHVL� LúL
|]HOOHúWLULOPLúWLU��$121ø0������I���

'HSRODPD�$ODQÕ
QGD�RUJDQLN� DWÕNODUÕQ� RNVLMHQVL]� RUWDPGD�PLNUREL\RORMLN� RODUDN
D\UÕúPDVÕ�VRQXFX�PHWDQ�JD]Õ�D÷ÕUOÕNOÕ�ROPDN��]HUH��NDUERQGLRNVLW��KLGURMHQV�OI�U��DPRQ\DN�
D]RWOX� ELOHúLNOHU� YE�JD]ODU� ROXúPDNWD�� EX� JD]ODU� KHUKDQJLELU� |QOHP� DOÕQPDGDQ� DWPRVIHUH
YHULOGL÷LQGH��SDWODPDODUD�YH�]HKLUOHQPHOHUH�QHGHQ�RODUDN�oHYUH�YH�LQVDQ�VD÷OÕ÷ÕQÕ�ROXPVX]
\|QGH�HWNLOHPHNWHGLU��%X�QHGHQOHUGHQ�GROD\Õ��+DUPDQGDOÕ�.DWÕ�$WÕN�'HSR�$ODQÕ
QÕQ�HYVHO
DWÕN�GHSRODPD�E|OJHVLQGH� o|SOHULQ� D\UÕúPDVÕQGDQ� ND\QDNODQDQ� GHSR� JD]ODUÕQÕQ�PLNWDUÕQÕQ



EHOLUOHQPHVL��WRSODQPDVÕ��JD]�\DNPD�VLVWHPLQLQ�SURMHVL��LQúDDVÕ�YH�JD]ÕQ�HOHNWULN�HQHUMLVLQH
G|Q�ú�P�� LOH� LOJLOL� ø]PLU�%�\�NúHKLU�%HOHGL\HVL� WDUDIÕQGDQ������������ WDULKLQGH� ELU� LKDOH
\DSÕOPÕúWÕU��.RQX�LOH�LOJLOL�oDOÕúPDODU�WDPDPODQPÕú�ROXS�����������WDULKLQGHQ�LWLEDUHQ�\HQL
VLVWHP�GHYUH\H�JLUPLúWLU��+DOLKD]ÕUGD�DODQGD�PHYFXW�JD]� WRSODPD�EDFDODUÕQÕQ�YHULPOL� RODQ
���DGHGLQGHQ�\�NVHN�\RJXQOXNOX�SROLHWLOHQ�ERUXODU�\DUGÕPÕ\OD� WRSODQDQ�JD]� DQD�NROOHNW|U
LOH�GHSR�JD]Õ�\DNPD�WHVLVLQH�YHULOPHNWHGLU�������P3/saat'lik gaz yakma kapasitesine sahip

WHVLVWH��GHSR�JD]ODUÕ������&
WH�\DNÕODUDN��oHYUH\H�ROXPVX]�HWNLOHU�|QOHQPHNWHGLU�
9DGL�úHNOLQGH�RODQ�NDWÕ�DWÕN�GHSRODPD�DODQÕQÕQ�HQ�GHULQ�E|OJHVL�RUWDODPD����P�

ROXS�� WRSODQDQ� GHSR� JD]ÕQÕQ� LoHULVLQGH� �� ������ RUDQÕQGD� PHWDQ� JD]Õ� PHYFXWWXU�� (YVHO
DWÕNODUÕQ� GHSRODQGÕJÕ� NÕVÕPGDQ� ROXúDQ� o|S� VÕ]ÕQWÕ� VXODUÕ� oDOÕúÕU� GXUXPGDNL� |Q� DUÕWPD
WHVLVLQGH� NDQDO� VWDQGDUWODUÕQÕ� VD÷OD\DFDN� úHNLOGH� DUÕWÕOGÕNWDQ� VRQUD� NDQDO� VLVWHPLQH
YHULOPHNWHGLU�� gQ�P�]GHNL� J�QOHUGH� %�\�N�.DQDO� 3URMHVL� NDSVDPÕQGDNL� NDQDO� VLVWHPLQH
ED÷ODQDFDNWÕU�

øVWDQEXO
GD�GD�EHQ]HU�X\JXODPDODU�GHQHQPLú� DQFDN� úHKULQ� DOW\DSÕVÕ� oRN� \HWHUVL]
ROGX÷XQGDQ�EDúDUÕ\D�XODúÕODPDPÕúWÕU��=DWHQ�EL\RJD]�X\JXODPDVÕ�GDKD�oRN�NÕUVDO�NHVLPOHUGH
X\JXODQDELOHQ�� DOW\DSÕVÕ� \HWHUVL]� E�\�N� úHKLUOHUGH� KD\DWD� JHoLULOPHVL� ]DPDQ� DODFDN� ELU
VLVWHPGLU��dÕNDUÕODFDN�\DVDODUOD�EX�VLVWHPL�NÕUVDO�NHVLPGH�NXUDFDN�JLULúLPFLOHU�GHVWHNOHQLS�
oLIWoL�YH�KDON�GD�ELOLQoOHQGLULOHUHN�NÕVD�V�UHGH��ONHPL]LQ�HQ�E�\�N�VRUXQODUÕQGDQ�ELUL�RODQ
HQHUML� VÕNÕQWÕVÕ� RUWDGDQ� NDOGÕUÕODELOLU�� 8]XQ� YDGHGH� LVH� E�\�N� NHQWOHUGH� X\JXODPD\D
VRNXODFDN� WHVLVOHU�� VÕQÕUODUÕ� QHWOHúWLULOPLú�� \DSWÕUÕPÕ� \�NVHN�� NRQWURO�� NROD\� RODFDN� úHNLOGH
oÕNDUÕODFDN� \DVDODU� YH� ELOLQoOHQGLULOPLú� WRSOXPOD� NHQGL� NHQGLQH� \HWLS� oHYUH\L� NRUX\DQ� ELU
HQHUML�ND\QD÷ÕQD�XODúÕODELOLU��$121ø0������I���

������J��2GXQ�*D]Õ

*D]ODúWÕUPD�� RUJDQLN�PDGGHOHUL� \DQÕFÕ� JD]ODUD� G|Q�úW�UHQ� ELU� V�UHoWLU�� 2UJDQLN
PDGGH�RODUDN�RGXQ�NXOODQÕOGÕ÷Õ� WDNGLUGH��HOGH�HGLOHQ�JD]D�µRGXQ�JD]Õ¶�GHQLU�YH�EX�JD]GDQ
HOHNWULN� HOGHVL�� RGXQXQ� GR÷UXGDQ� \DNÕOPDVÕQD� RUDQOD� GDKD� YHULPOL� ELU� úHNLOGH



JHUoHNOHúWLULOHELOLU�� $\UÕFD�� NORULG� YH� SRWDV\XP� JLEL� RNVLWOHQGLULFL� N�O� XQVXUODUÕQGDQ�
JD]ODúWÕUPD�VÕUDVÕQGD�NXUWXOXQXU��%X�LVH�VRUXQ�\DUDWDQ�\DNÕWODUGDQ�HOGH�HGLOHQ�JD]ÕQ��\�NVHN
VÕFDNOÕNODUGD�\DNÕOPDVÕQÕ�P�PN�Q�NÕOPDNWDGÕU�

6�UHo�VÕUDVÕQGD�NDUERQ��EXKDU�YH�VÕQÕUOÕ�PLNWDUGD�KDYD�YH\D�RNVLMHQOH�WHSNLPH\H
girip; karbonmonoksit (CO), hidrojen molekülleri (H2) ve karbondioksit (CO2���UHWLU��%D]Õ
JD]ODúWÕUÕFÕODUGD��JD]ODúWÕUPD�LúOHPLQGHQ�|QFH�µSLUROL]¶�X\JXODPDVÕ�\DSÕOÕU��3LUROL]��RUJDQLN
PDGGHOHULQ� \�NVHN� VÕFDNOÕNODUGD�� RNVLMHQLQ� YH� VX\XQ� \RNOX÷XQGD� NLP\DVDO� SDUoDODQPD
V�UHFLU�� 2GXQGDQ� EX� LúOHPOH� RGXQ� N|P�U�� HOGHVL�� HVNLGHQ� EHUL� NXOODQÕODQ� ELU� \|QWHPGLU�
6DQD\L� X\JXODPDODUÕ� LVH�� EDVÕQo� DOWÕQGD� YH� ����&¶QLQ� �VW�QGHNL� VÕFDNOÕNODUGD
JHUoHNOHúWLULOHUHN�� DWÕNODUÕQ� \DNÕOPDVÕ� YH\D� EL\RN�WOHGHQ� VÕYÕ� \DNÕWODUÕQ� HOGHVL� DPDFÕ\OD
NXOODQÕOÕU�� (Q� \D\JÕQ� RODUDN� NXOODQÕODQ� µKÕ]OÕ� SLUROL]¶� \|QWHPLQGH�� PDO]HPH� ��������&
DUDVÕQGDNL�\�NVHN�VÕFDNOÕNODUGD����VDQL\HGHQ�NÕVD�V�UHOHUOH�NDOPDNWDGÕU��IODVKLQJ��

2GXQ� JD]Õ�� LoHUGL÷L� WDU�� NDUERQPRQRNVLW�� KLGURMHQ� YH�PHWDQ� QHGHQL\OH� SDUOD\ÕFÕ
ELU� JD]GÕU�� 7ÕSNÕ� /3*� JLEL�� RWRPRELOOHULQ� LoWHQ� SDWODPDOÕ� PRWRUODUÕQGD� NXOODQÕOPDVÕ
P�PN�QG�U�� 1LWHNLP�� ,,�� '�Q\D� 6DYDúÕ� VÕUDVÕQGD� ED]Õ� $YUXSD� �ONHOHUL� EHQ]LQLQ� DVNHUL
DPDoODU�GÕúÕQGD�NXOODQÕPÕQD�NÕVÕWODPD�JHWLULQFH��|]HO�RWRPRELOOHUH�RGXQ�JD]Õ��UHWHQ�D\JÕWODU
WDNÕOPD\D�EDúODQPÕúWÕU��$121ø0������P��

ùHNLO� ����¶GHNL� JD]ODúWÕUÕFÕ�� RGXQ� \RQJDVÕ�� WDODú�� RGXQ� N|P�U��� N|P�U� YH\D
EHQ]HUL� PDGGHOHUL� \DNÕW� RODUDN� NXOODQÕS�� ELU� \DQPD� RGDVÕQGD� NÕVPHQ� \DNPDNWDGÕU�� øúOHP
VÕUDVÕQGD� NDWÕ� N�O� SDUoDFÕNODUÕ� YH� LV� GH� oÕNDU�� øVLQ�� JD]ODúWÕUÕFÕGDQ� DUDGD� ELU�� JD]GDQ� LVH
V�UHNOL�RODUDN�X]DNODúWÕUÕOPDVÕ�JHUHNLU��*D]�EX�\�]GHQ�ILOWUHOHQPHN�]RUXQGDGÕU��%XQD�NDUúÕQ
oDEXN� DúÕQDQ�PRWRUODUÕQ� VÕN� VÕN� WDPLU� HGLOPHOHUL� JHUHNPHNWHGLU�� ùHNLO� ����¶GH�� E|\OH� ELU
D\JÕWOD�oDOÕúDQ�ELU�NDP\RQHW�J|U�OPHNWHGLU��$121ø0������P��



ùHNLO�������2GXQ�JD]Õ��UHWHQ�D\JÕW�úHPDVÕ��$121ø0������P�

ùHNLO�������2GXQ�JD]Õ�LOH�oDOÕúDQ�ELU�NDP\RQHW��$121ø0������P�

6R÷XWXFX

<DQPD�2GDVÕ Son Filtre

Motor
Jeneratör

6X�KDYD�NDUÕúÕPÕQÕQ�JLULS�
JD]ÕQ�oÕNWÕ÷Õ�E|OPHOL�RGD

7DúÕW
Motoru

'Õú�.DS

Hava
*LULúL

Santrifüjlü
Filtre



3.2.1.h. Fuel Oil no:4 :

%LU� GL÷HU� X\JXQ� OLNLW� \DNÕWWÕU�� $QFDN� HPLV\RQODUÕQGD� DUÕWPD� JHUHNPHNWHGLU�
$\UÕFD�IL\DW�DoÕVÕQGDQ�GD�HNRQRPLN�VD\PDN�P�PN�Q�ROPDPDNWDGÕU��$121ø0������J��

3.2.1.i. Fuel Oil no:6 :

%LUoRN�\|UHPL]GH�EXOXQDELOLUOL÷L���ONHPL]GH�]DPDQ�]DPDQ��UHWLP�ID]ODVÕ�YHUPHVL
�LWKDODWWDQ� ED÷ÕPVÕ]� RODELOPH�� YH� HQHUML� �UHWLPLQGH� NXOODQÕOPDVÕ� GXUXPXQGD� GHYOHWWHQ
J|UG�÷��WHúYLN�QHGHQL\OH�HQ�X\JXQ�\DNÕWODUGDQ�ELUL�ROPDVÕQD�NDUúÕQ��JD]�YH�NDWÕ�DWÕNODUÕQÕQ
DUÕWÕOPDVÕ�YH�EHUWDUDI�HGLOPHVLQGH�NDUúÕODúÕODQ�SUREOHPOHU�YH�PDOL\HWOHU� QHJDWLI� WDUDIODUÕGÕU
�$121ø0������J��

.RMHQHUDV\RQ�VLVWHPOHULQGH������N:K�1P�¶O�N�ELU�ÕVÕO�GH÷HUH�VDKLS�G�ú�N�PHWDQ
VD\ÕOÕ� NLP\DVDO� HQG�VWULGHQ� HOGH� HGLOHQ� JD]ODUGDQ� ��� N:K�1P�¶O�N� ELU� ÕVÕO� GH÷HUH� VDKLS
E�WDQD�NDGDU�ELUoRN�\DNÕW�NXOODQPDN�P�PN�QG�U��%X� W�U�VLVWHPOHUGH�NXOODQÕODQ�\DNÕWODUÕQ
ED]Õ�|]HOOLNOHUL�dL]HOJH����¶�GH�J|U�OPHNWHGLU�

dL]HOJH����¶�GHNL� \DNÕWODUÕQ� \DQÕ� VÕUD� GL]HO� W�U�� D÷ÕU� \DNÕWODU� NXOODQDQ�PRWRUODU�
/3*�LOH�oDOÕúDQ�VLVWHPOHULQ�GH�oHúLWOL�NRMHQHUDV\RQ�X\JXODPDODUÕQGD�NXOODQÕOGÕ÷ÕQÕ�\XNDUÕGD
EHOLUWLOPLúWLU�

,VÕO� GH÷HUOHU� LQFHOHQGL÷LQGH� o|SO�NOHULPL]GH�� NDQDOL]DV\RQODUÕPÕ]GD� YH� EX� JLEL
DWÕNODUÕPÕ]GD�DGHWD�HQHUML�KD]LQHOHULQLQ�\DWPDNWD�ROGX÷X�J|U�O�U��%X�DWÕNODUÕQ�NRQWUROV�]FH
oHYUH\H�DWÕOPDVÕ�KHP�oHYUH\L�NLUOHWPHNWHGLU��KHP�GH�EX�GHQOL� ]HQJLQ� HQHUML� ND\QDNODUÕQÕQ
NXOODQÕODPDPDVÕQD�QHGHQ�ROPDNWDGÕU��ø1$//,�YH�DUN���������

d|SO�NOHUGH� ROXúDQ� JD]ODU� NRMHQHUDV\RQ� VLVWHPOHULQGH� GH÷HUOHQGLULOLUVH� KHP
o|SO�NOHU�GDKD�J�YHQOL�KDOH�JHOHFHN�KHP�GH�HQHUMLGHNL�GDU�ER÷D]ÕQ�DúÕODELOPHVLQGH�|QHPOL
NDWNÕODU�VD÷ODQDFDNWÕU��$ö,ù������D��



Çizelge 3.4. %D]Õ�<DNÕWODU�YH�%X�<DNÕWODUÕQ�dHúLWOL�'H÷HUOHUL��ø1$//,�YH�DUN��������



3.2.2. Kojenerasyon Santrallerinde Suyun Önemi

��� %LQ\ÕOD� JLUGL÷LPL]� EX� J�QOHUGH�� HOHNWULN� �UHWLPLQGH�� HQHUML� JHUL� ND]DQÕPOÕ
WHUPLN�VDQWUDOOHULQ�WHUFLK�HGLOPHVL�E�W�Q�G�Q\DGD�L\LGHQ�L\L\H�\D\JÕQODúPÕúWÕU��%X�WHVLVOHULQ
\�NVHN� YHULPGH� oDOÕúPDODUÕ� RWRSURG�NW|UO�N� VHNW|U�QGH� SDUROD� KDOLQH� JHOPLúWLU�� 6HNW|U
VX\XQ� �VW�Q� WHUPRGLQDPLN� |]HOOLNOHULQL�� JHOLúHQ� WHNQRORMLOHU� VD\HVLQGH� oRN� L\L
GH÷HUOHQGLUPLúWLU�� .RMHQHUDV\RQ� WHVLVOHULQLQ� ULVNOHUL� J�YHQFH� DOWÕQD� DOÕQÕUNHQ�� WHVLVWH
NXOODQÕODFDN�VXGDQ�ND\QDNODQDQ�ULVNOHU�GH�VX\X�DUÕWÕS�LOHUL�GHUHFHGH�VDI�VX�KDOLQH�JHWLUHUHN
VÕIÕUODQPÕúWÕU�� øúWH� EX� QHGHQOH� NRMHQHUDV\RQ� VDQWUDOODUÕQGDNL� EXKDU� W�UELQOHULQH� YHULOHQ
EXKDUÕQ�HOGH�HGLOPHVL� LoLQ� LKWL\Do�GX\XODQ�VX\X� LVWHQHQ�VDIOÕNWD��UHWHQ��³.D]DQ�%HVL�6X\X
+D]ÕUODPD�7HVLVL´�QLQ�YHULPL�YH�NDOLWHVL�GDKD�ID]OD�|QHP�ND]DQPÕúWÕU�

%XKDUÕQ� KDYDGDQ� GDKD� HOYHULúOL� VR÷XWXFX� ELU� DNÕúNDQ� ROPDVÕ� YH� VR÷XWPD� LúOHPL
HVQDVÕQGD� JD]� W�UELQLQGHQ� ND]DQGÕ÷Õ� ÕVÕ� HQHUMLVLQL�� KDYDGDQ� GDKD� YHULPOL� ELU� úHNLOGH� JHUL
ND]DQÕODQ� HQHUML� RODUDN� WUDQVIHU� HWPH� |]HOOL÷LQGHQ� \DUDUODQDUDN� JD]� W�UELQOHULQGH� KDYD� LOH
VD÷ODQDQ� VR÷XWPDQÕQ� \HULQL�� EXKDU� LOH� VR÷XWPD� DOGÕ�� %|\OHFH�� EXKDUÕQ� JD]� W�UELQLQL
VR÷XWXUNHQ�ND]DQGÕ÷Õ�HQHUML�GH�GH÷HUOHQGLULOPLú�ROGX��%XQD�NDUúÕOÕN�SRWDQVL\HO�ELU�SUREOHP
RODQ�\�NVHN�VÕFDNOÕNWDNL�NRUR]\RQ�VRUXQXQX�EHUWDUDI�HWPHQLQ�DQFDN�VX�DUÕWPD�WHNQRORMLVLQLQ
PHWRGODUÕQÕ�X\JXODPDNOD�VD÷ODQDFD÷Õ�DQODúÕOGÕ��*D]�W�UELQOHULQLQ�VX�EXKDUÕ�LOH�VR÷XWXOPDVÕ
WHNQRORMLVL� EXJ�Q� :HVWLQJKDXVH�� *(� YH� 6LHPHQV� WDUDIÕQGDQ� X\JXODQPDNWDGÕU� �h'(5�
2005).

*D]� W�UELQOHULQLQ� VR÷XWXOPDVÕQGD� NXOODQÕODQ� EXKDUÕQ� NDOLWHVL� KDNNÕQGD� LPDODWoÕ
ILUPDODUÕQ�NHQGL�WHNQLN�úDUWODUÕ�YH�LVWHNOHUL�YDUGÕU��6X�DUÕWPD�WHVLVLQGH�KHUKDQJL�ELU�QHGHQOH
VX� DUÕWÕPÕQÕQ� DNVDPDVÕ�� VDQWUDOÕQ� LúOHWPH� JLGHUOHULQL� ROXPVX]� úHNLOGH� HWNLOH\HFH÷L� JLEL
WHVLVLQ� HOHNWULN� �UHWLPLQL� VHNWH\H� X÷UDWDFDN� NDGDU� E�\�N� ND\ÕSODUD� VHEHS� RODELOLU�� %X
QHGHQOH�� ELU� VDQWUDOÕQ� LúOHWPHVLQGHQ� VRUXPOX� RODQODU� 6X�$UÕWPD�7HVLVOHULQLQ� IDDOL\HWLQL� HQ
JHOLúPLú�FLKD]ODUOD�V�UG�UPHN�YH�J|]OHPHN�GXUXPXQGDGÕUODU�

.RMHQHUDV\RQ� VDQWUDOOHULQGHNL� VX� DUÕWPD� WHVLVOHUL�� �UHWWLNOHUL� VX\XQ� NDOLWHVLQH� YH
NXOODQPD�PDNVDWODUÕQD�J|UH�DGODQGÕUÕOÕUODU��*HQHO�RODUDN�EXKDU�ND]DQODUÕQGD��UHWLOHQ�EXKDUÕ
VD÷ODPDN� LoLQ�ND]DQD�YHULOHQ� DUÕWÕOPÕú� VX\X��UHWHQ� WHVLVOHUH� ³.D]DQ�%HVL� 6X\X�+D]ÕUODPD



6LVWHPL´� GHQLU�� .D]DQ�%HVL� 6X\X� 7HVLVL� �� úD\HW� G�ú�N� YH� RUWD� EDVÕQoOÕ� EXKDU� ND]DQÕ� LoLQ
DUÕWÕOPÕú�VX��UHWL\RUVD�³'HDONDOL]H�6X�hUHWLP�7HVLVL´��\�NVHN�EDVÕQoOÕ�EXKDU�ND]DQÕ�LoLQ�VX
�UHWL\RUVD�³'HPLQHUDOL]H�6X�hUHWLP�7HVLVL´�GL\H�DQÕOÕU��h'(5��������

6X� $UÕWPD� 7HNQRORMLOHUL�� 7HUPLN� 6DQWUDOOHULQ� EXJ�QN�� LOHUL� WHNQRORMLOHUH
XODúÕQFD\D� NDGDU� JHoLUGL÷L� VDIKDODUD� SDUDOHO� ELU� V�UHo� LoLQGH� E�W�Q�Q� ELU� SDUoDVÕ� JLEL
JHOLúHUHN� EXJ�QN�� LOHUL� VHYL\HVLQH� XODúPÕúWÕU�� � ,,�� '�Q\D� VDYDúÕQGDQ� VRQUD� JLW� JLGH� GDKD
\�NVHN� EDVÕQoWD� EXKDU� �UHWHQ� EXKDU� ND]DQODUÕ� LPDO� HGLOLS� JHOLúWLULOPLú� EX� GD� GDKD� NDOLWHOL
ND]DQ� EHVL� VX\X� LKWL\DFÕQÕ� GR÷XUPXúWXU�� � 6X� DUÕWPD� WHNQRORMLVLQGH� ����¶OHUGHQ� LWLEDUHQ
UHoLQHOL�L\RQ�GH÷LúWLUPH��,;��VLVWHPL�LOH�DUÕWÕOPÕú�VDI�VX��UHWLPL��KHP�PHWRG�RODUDN�KHP�GH
UHoLQH�FLQVOHUL�YH�NDOLWH�RODUDN�GHYDPOÕ�JHOLúPH�J|VWHUPLú�ELU�\|QWHPGLU�

=DPDQ� LoHULVLQGH� VX� DUÕWPD� WHVLVOHULQLQ� YHULPOHUL� DUWDUNHQ� UHMHQHUDQW� VDUIL\DWODUÕ
D]DOGÕ� YH� NDOLWHOHUL� \�NVHOGL�� 6X� DUÕWPD� VLVWHPOHULQGH� NXOODQÕODQ� |Oo�� FLKD]ODUÕ�� � NRQWURO
FLKD]ODUÕ�� � NXPDQGD� FLKD]ODUÕ�� � J|]HWLP� FLKD]ODUÕ� D\QÕ� KÕ]GD� JHOLúHUHN� VDI� VX� �UHWLPL�
LúOHWPHFLOHULQ�GLUHNW�J|]HWLPOHULQH�JLUGL��h'(5��������

'�Q\DGD� EX� SD]DUD� UHoLQH� VXQDQ� ��� DGHW� ILUPDGDQ� SD]DUÕ� SD\ODúDQ� LON� �� ILUPD
VÕUDVÕ\OD�
1.ROHM & HAAS-USA

2.DOW CHEMICAL-USA

3.PUROLITE-USA

4.MITSUBISHI-JAPONYA

5.BAYER CORP.-ALMANYA

gelmektedir. ����¶OHUH� JHOLQGL÷LQGH� VX� DUÕWPDGD� ILOWUDV\RQ� YH� VHSHUDV\RQ� PHWRGODUÕQD�
PHPEUDQ�WHNQRORMLVL�HNOHQGL�YH�PHPEUDQ��UHWLFLOHUL�KÕ]OD�JHOLúWLUGLNOHUL�PHPEUDQ�oHúLWOHUL
LOH� VX� DUÕWÕPÕQGD� GHYULP� \DUDWWÕODU�� 1LKD\HW� VX\XQ� LoLQGHNL� \DEDQFÕ� PDGGHOHULQ
E�\�NO�NOHULQH�J|UH���PLNURQGDQ�EDúOD\DUDN��PLNURPHWUHQLQ�ELQGH�ELUL�RODQ�QDQRPHWUHOHULQ
ELQGH� ELUOHULQH� NDGDU� LQHQ� N�o�NO�NWHNL� SDUWLN�OOHUOH�� VXGD� o|]�QP�ú� KDOGHNL� PROHN�O
ED]ÕQGD��E�W�Q�PDGGHOHUL�VXGDQ�D\ÕUDELOHQ�PHPEUDQODUÕ��UHWWLOHU�(ÜDER, 2005).

0HPEUDQODU�VXGDQ�D\ÕUGÕNODUÕ�\DEDQFÕ�PDGGHOHULQ�SDUWLN�O�HEDWODUÕQD�J|UH��



• Mikrofiltre

• Ultrafiltre

• Nanofiltre

• Hiperfiltre

RODUDN�VÕQÕIODQGÕUÕOPÕúWÕU��+LSHUILOWUDV\RQ��5HYHUV�2VPRV��52��GL\H�DGODQGÕUÕOPDNWDGÕU�
Membran üreticileri; DuPont Co, Hydranautics, Koch Fluid Systems, Osmonics,

7RUD\��'RZ�)LOP�7HF��YH�7R\RER�7UL6HS�ILUPDODUÕGÕU�
0HPEUDQ�WHNQRORMLVL�LOH�VX�DUÕWÕPÕQGD��VX�ILOWUHOHPHQLQ�KHPHQ�KHU�NDGHPHVLQGHNL

PHPEUDQODUGDQ�JHoLULOGLNWHQ�VRQUD�QLKD\HW�5HYHUV�2VPRV��52��PHPEUDQODUÕQGDQ�JHoLULOLU�
%|\OHFH�VX\XQ�LoLQGHNL�PLQHUDOOHUL�PROHN�O�ED]ÕQGD�D\ÕUÕúÕU��'HPLQHUDOL]DV\RQ�LúOHPLQL�GH
EHOOL� ELU� VHYL\H\H� NDGDU� JHUoHNOHúWLULU�� )DNDW�� EXKDU� W�UELQLQGH� LVWHQPH\HQ� VLOLFD� JLEL
PDGGHOHU�5HYHUV�2VPRV� �52��PHPEUDQODUÕ� LOH� LVWHQHQ� VHYL\HGH� EHUWDUDI� HGLOHPH]OHU�� %X
nedenle buhar türbinini korumak için Revers Ozmos (RO) membran grubunun sonuna

muhakkak reçineli iyon (katyon ve anyon) tutucu (IX) veya Elektrodeiyonizasyon (EDI)

FLKD]Õ�NRQPDOÕGÕU�(ÜDER, 2005).

(OHNWURGHL\RQL]DV\RQ� FLKD]Õ�� GR÷UX� DNÕP� HOHNWULN� HQHUMLVL� LOH� oDOÕúPDNWD� ROXS
LoLQGHNL�UHoLQHOHULQ�UHMHQHUDV\RQ�JHUHNVLPOHUL�\RNWXU��(QG�VWULQLQ��(OHNWURQLN�6DQD\L��<DUÕ
øOHWNHQOHU� 6DQD\L�� øODo� 6DQD\L� JLEL� ED]Õ� GDOODUÕQGD� LKWL\Do� GX\XODQ� LOHUL� GHUHFHGH� VDI� VX
�UHWHQ� WHVLVOHUGH� 5HYHUV� 2]PRV� �52�� �� (OHNWURGHL\RQL]H� �(',�� FLKD]ODUÕ� WHUFLK
edilmektedir.

Ülkemizin otoprodüktör sektörünün kojenerasyon santrallerindeki demineralize

VX� �UHWLP� WHVLVOHULQGH�� YHULPOLOLN�� \DWÕUÕP� PDOL\HWL�� LúOHWPH� JLGHUOHUL�� EDNÕP� JLGHUOHUL� YH
GDKD�|QHPOLVL��NRMHQHUDV\RQ�WHVLVLQL�GXUGXUPD�UL]LNRVX�ROPD\ÕúÕ�JLEL��VW�QO�NOHUL�QHGHQL\OH
UHoLQHOL�L\RQ�GH÷LúWLUPH��,;��VLVWHPLQL�NXOODQPDN�GDKD�DYDQWDMOÕ�RODFDNWÕU��h'(5��������



�������.RMHQHUDV\RQ�6LVWHPOHULQGH�$WÕN�,VÕQÕQ�.XOODQÕP�dHúLWOHUL

,VÕQÕQ�JHUL�ND]DQÕP�W�UOHUL�DúD÷ÕGDNL�EDúOÕNODU�DOWÕQGD�WRSODQDELOLU��
• 2UWDP�ÕVÕWPD���6ÕFDN�VX��EXKDU��VÕFDN�KDYD
• Kurutma prosesi :�6ÕFDN�VX��EXKDU��VÕFDN�KDYD�YH\D�JD]
• .D]DQ�EHVL�VX\X�|Q�ÕVÕWPD���.Õ]JÕQ�VX
• <D÷�DOPD�YH�WHPL]OHPH���6ÕFDN�VX
• 3URVHV�EXKDUÕ�VD÷ODPD���ERUX�WHVWL��oDPDúÕUKDQH�YV�
• .Õ]JÕQ�EXKDU��UHWLPL�: Kombine çevrimli santral

• Ergitme (plastik) :�.Õ]JÕQ�\D÷��UHWPH
• $EVRUSVL\RQOX�VR÷XWPD�PDNLQHVL���øNOLPOHQGLUPH�6LVWHPL

$WÕN� ÕVÕGDQ� VR÷XWPD� DPDoOÕ� \DUDUODQÕOPDGÕNoD� \D]� D\ODUÕQGD� VLVWHP� YHULPL� oRN
G�úHFHN�� VDGHFH� HOHNWULN� �UHWLU� NRQXPD� JHOLQHFHNWLU�� $EVRUSVL\RQOX� VR÷XWPD� VLVWHPLQLQ
SDKDOÕ��E�\�N�HEDWOÕ��LúOHWPHVL�]RU�YH�VÕN�EDNÕP�JHUHNWLUHQ�ELU�VLVWHP�ROPDVÕQGDQ�GROD\Õ�EX
VLVWHPLQ�NXOODQÕPÕ�KHQ�]�\D\JÕQODúPDPÕúWÕU���hVWHOLN�YHUGL÷LQL]�����ELULP�ÕVÕ�HQHUMLVLQGHQ
DQFDN� ������ ELULP� VR÷XWPD� DODELOLUVLQL]��'ROD\ÕVÕ\OD� HOHNWUL÷H� RUDQOD� YHULPVL]� ELU� o|]�P
JLEL� J|]�NPHVLQH� UD÷PHQ� �NL� ���� ELULP� HOHNWULN� HQHUMLVLQGHQ�� �������� ELULP� VR÷XWPD
HQHUMLVL� DODELOLUVLQL]�� DEVRUSVL\RQOX� VLVWHPGH� NXOODQÕODQ� ÕVÕQÕQ� WDPDPHQ� DWÕN� ÕVÕ� ROGX÷X
G�ú�Q�O�UVH� VLVWHPLQ� YHULPOLOL÷L� RUWDGDGÕU�� <XNDUÕGD� EDKVHGLOHQ� VRUXQODUÕQ� o|]�OPHVL
NRMHQHUDV\RQXQ�|Q�QGH�\HS\HQL�ELU�XIXN�DoDFDNWÕU��$121ø0������L��

6ÕFDN� VX� YH� EXKDU� �UHWHQ� VLVWHPOHUGH� LVH� DWÕN� ÕVÕQÕQ�� JD]�PRWRUODUÕQGD� \DNODúÕN
���¶L� VÕFDN� VX\D�����¶X� EXKDUD�� JD]� W�UELQOHULQGH� LVH� \DNODúÕN����¶L� VÕFDN� VX\D�����¶L
EXKDUD�G|Q�úW�U�OHELOLU�

%X�DWÕN� ÕVÕQÕQ�NRMHQHUDV\RQ�VLVWHPLQGHQ�oHNLOPH�úHNOL�GDKD�|QFHNL��JD]� W�UELQOL
NRMHQHUDV\RQ� WHNQL÷L� YH� JD]� PRWRUOX� NRMHQHUDV\RQ� WHNQL÷L� NÕVÕPODUÕQGD� DoÕNODQPÕú� YH
SUHQVLS�úHPDODUÕQGD�J|VWHULOPLú�ROGX÷X��]HUH�



*D]�PRWRUODUÕQGD��
*D]�PRWRUXQXQ�\D÷ODPD�GHYUHVL�
<DQPD�VRQXFX�ROXúDQ�HJVR]�JD]ODUÕ�YH�úDUM�KDYDVÕ�
6LOLQGLU�EOR÷X�VR÷XWPD�VX\X�GHYUHVL�

Gaz türbinlerinde ise :

7�UELQ�HJVR]�oÕNÕúÕQD�GLUHNW�RODUDN�NRQXODQ�ELU�ÕVÕ�HúDQM|U���DWÕN�ÕVÕ�ND]DQÕ��DUDFÕOÕ÷Õ\ODGÕU
�$121ø0������L��



���$5$ù7,50$�%8/*8/$5,�9(�7$57,ù0$

�����.RMHQHUDV\RQ�6LVWHPOHULQLQ�.ODVLN�6LVWHPOHUOH�.DUúÕODúWÕUÕOPDVÕ

%DVLW� oHYULPGH� oDOÕúDQ� \DQL� VDGHFH� HOHNWULN� �UHWHQ� ELU� JD]� W�UELQL� \D� GD� JD]
PRWRUX� NXOODQÕOGÕ÷ÕQGD� HQHUMLQLQ� ������� NDGDUÕ� HOHNWUL÷H� oHYULOHELOLU�� $QFDN� VLVWHP� ELU
NRMHQHUDV\RQ� VLVWHPLQH� oHYULOGL÷LQGH� EX� YHULP� ���¶ODUD� NDGDU� oÕNDELOPHNWHGLU�� %X� GD
kojenerasyon sistemlerinin basit çevrime dayanan klasik sistemlere göre en önemli

�VW�QO�÷�G�U��$121ø0������J��
$\UÕFD� NRMHQHUDV\RQ� VLVWHPOHULQLQ� VDGHFH� ÕVÕ� \D� GD� VDGHFH� HOHNWULN� �UHWHQ

VLVWHPOHUH�J|UH�GL÷HU��VW�QO�NOHULQL�úX�úHNLOGH�VÕUDOD\DELOLUL]�

Makro düzeyde :

1. <�NVHN� ELULQFLO� HQHUML� NXOODQÕP� YHULPOLOL÷LQLQ� VD÷ODGÕ÷Õ� \HUHO� YH\D� LWKDO� HQHUML
ND\QDNODUÕQÕQ�WDVDUUXIX

2. (QHUML�G|Q�ú�P�QGH�YHULP�DUWÕúÕ
3. (QHUML� oHYULPLQLQ� W�NHWLP� \HULQGH� JHUoHNOHúWLULOPHVL� VRQXFXQGD� HOHNWULN� HQHUMLVL

LOHWLP�YH�GD÷ÕWÕP�ND\ÕSODUÕQÕQ�\RN�HGLOPHVL
4. 0HUNH]L�VDQWUDOOHUH�J|UH�GDKD�NÕVD�LQúDDW�YH�GHYUH\H�DOPD�V�UHOHULQLQ�VD÷ODGÕ÷Õ�KÕ]OÕ

HOHNWULN�HQHUMLVL�DU]�VDWÕúÕ
5. hUHWLOHQ� \DUDUOÕ� ÕVÕ� J�o� ELULPL� EDúÕQD� oHYUH\H� DWÕODQ� NDWÕ�� VÕYÕ� YH� JD]� PDGGH

PLNWDUÕQÕQ��\DOQÕ]�HOHNWULN��UHWHQ�PHUNH]L�HQHUML�VDQWUDOL�YH\D�\DOQÕ]�EXKDU��UHWHQ�ELU
HQG�VWUL�ND]DQÕQD�J|UH�GDKD�D]�ROPDVÕ�YH�GDKD�D]�&22, SO2 ve NOX emisyonu

6. 6DQD\L� WDUDIÕQGDQ� W�NHWLOHQ� HOHNWULN� HQHUMLVLQLQ� D]� VD\ÕGD� PHUNH]L� VDQWUDO� \HULQH�
GD÷ÕOPÕú� ELU� úHNLOGH� HQG�VWUL\HO� W�NHWLP� \HUOHULQGH� �UHWLOPHVLQLQ� XOXVDO� J�YHQOL÷H
VD÷OD\DFD÷Õ�NDWNÕ

7. ùHEHNH� LOH� SDUDOHO� oDOÕúDELOGLNOHULQGHQ�� LKWL\Do� ID]ODVÕ� \D� GD� HNVL÷L� HOHNWULN
HQHUMLVLQLQ�úHEHNH\H�VDWÕODELOPHVL�\D�GD�úHEHNHGHQ�DOÕQDELOPHVL



8. 'HYDPOÕ� JHOLúPHNWH� RODQ� NRMHQHUDV\RQ� VDQWUDOOHULQLQ� \HQL� Lú� VDKDODUÕ� DoDUDN
HNRQRPLQLQ�FDQODQPDVÕQD�\DUGÕPFÕ�RODFDN�ROPDVÕ

9. (QHUMLQLQ�KHU�]DPDQ�\HGHNOHQHELOLU�ROPDVÕ
10. %�\�N��RUDQGD��PDOL\HW��G�ú�ú�\OH��EHUDEHU��VDQD\LL��YH��NRQXW��ÕVÕWÕOPDVÕQGD�UHNDEHW

RUWDPÕQD�DOWHUQDWLI�VXQXOPDVÕ�YH�NDOLWHOL��V�UHNOL�ÕVÕ�HQHUMLVL�VXQXOPDVÕ
11. %D]Õ� GXUXPODUGD� NXOODQÕODQ� \DNÕWODUÕQ� � DWÕN� �U�QOHULQLQ� NRMHQHUDV\RQ� VDQWUDOÕ� LOH

X]DNODúWÕUPD\D� JHUHN� NDOPDGDQ� VLVWHPH� JHUL� G|QPHVLQLQ� VD÷ODQPDVÕ� �'2ö$1�
������$121ø0������J��$121ø0������O��

ùHNLO������.RMHQHUDV\RQ�6LVWHPOHUL�LOH�.ODVLN�6LVWHPOHULQ�(QHUML�.D\EÕ�<|Q�QGHQ
�����������������.DUúÕODúWÕUÕOPDVÕ��$121ø0������K�



øúOHWPH�ED]ÕQGD�
1. øúOHWPHGH�GDKD�G�ú�N�PDOL\HWWH�HOHNWULN�YH�ÕVÕ��UHWLOHUHN��HOHNWULN�YH�\DNÕW�JLGHUOHULQGH

�������RUDQÕQGD�WDVDUUXI�VD÷ODQÕODFDNWÕU�
2. øúOHWPHQLQ� D]DODQ� WRSODP� HQHUML� JLGHUOHUL�� QLKDL� �U�Q� NDOLWHVLQL� G�ú�UPHGHQ�PDOL\HWLQL

D]DOWDFDN��úLUNHWLQ�UHNDEHW�J�F��DUWDFDNWÕU�
3. øúOHWPHQLQ� HQHUML� WHPLQ� J�YHQFHVL� RODFDN�� �UHWLP� NHVLQWLOHULQLQ� \RO� DoWÕ÷Õ� ]L\DQODU

RUWDGDQ�NDONDFDNWÕU��(OHNWULN�NHVLQWLOHULQGHQ�GROD\Õ�RUWD\D�oÕNDQ��UHWLP�]DPDQ�ND\EÕ�YH
úHEHNHGHNL� HOHNWUL÷LQ� GDOJDODQPDODUÕQGDQ� RUWD\D� oÕNDQ� VRUXQODU� NRMHQHUDV\RQ
VLVWHPOHUL\OH�RUWDGDQ�NDOGÕUÕODFDNWÕU�

4. .ODVLN�VLVWHPOHUH�J|UH�oRN�oHúLWOL�\DNÕWODU�NXOODQÕODELOLU� �$121ø0������J��$121ø0�
2005l).

ø\L�SODQODQPÕú�ELU�NRMHQHUDV\RQ�VDQWUDOL�JHOHQHNVHO�VDQWUDO�G�]HQOHULQH�J|UH�GDKD
\�NVHN�ELU�YHULP�LOH�GDKD�XFX]D�HQHUML�PDOL\HWL�RODQD÷Õ�VD÷ODU��.RMHQHUDV\RQ�VDQWUDOOHULQLQ
EDúDUÕVÕ� XFX]D� HOHNWULN� HQHUMLVL� �UHWPHN� ROVD� GD� EDúDUÕVÕQÕQ� DVÕO� VÕUUÕ� ÕVÕ� HQHUMLVLQLQ� JHUL
G|Q�úW�U�OHUHN� ID\GDOÕ� HQHUML� RODUDN� VLVWHPH� GDKLO� HGLOPHVLQGHQ� JHoHU�� <DSÕODQ� LVWDWLNVHO
KHVDSODU�VRQXFXQGD�ELU�NRMHQHUDV\RQ�VDQWUDOLQLQ�HNRQRPLN�RODELOPHVL�LoLQ�\ÕOGD�HQ�D]������
VDDW� ÕVÕ� HQHUMLVL� �UHWLPL� YH� NDUúÕOÕ÷ÕQGD� W�NHWLPLQ� JHUoHNOHúPHVL� JHUHNPHNWHGLU�� 7HN� ELU
\DNÕWWDQ� �UHWLOHQ� ÕVÕ� YH� HOHNWULN� HQHUMLVL� J�QO�N� \�N� H÷ULVL� L\L� KHVDSODQPÕú� ELU� úHNLOGH
üretilmedir.

.RMHQHUDV\RQ� VLVWHPOHULQLQ� LON� \DWÕUÕP� PDOL\HWOHUL� ú�SKHVL]� NRQYDQVL\HO
VLVWHPOHULQ� LON� \DWÕUÕP� PDOL\HWOHULQGHQ� \�NVHN� RODFDNWÕU�� $QFDN� Nojenerasyon santralleri

RUWDPD�����\ÕO�JLEL�ELU�]DPDQGD�PDOL\HWLQL�DPRUWL�HGHUOHU�
.RQYDQVL\RQHO� ELU� WHVLVWH�� \DNÕWOD� JLUHQ� HQHUMLQLQ�� NXOODQÕODQ� \DNÕW�WHNQRORML

NRPELQDV\RQXQD� ED÷OÕ� RODUDN�� ������¶VL� HOHNWUL÷H� G|Q�úW�U�OHELOPHNWHGLU�� .RMHQHUDV\RQ
sistemlerinde ise, 100 birimlik enerji girdisinin, 30-40 birimi elektrik enerjisi ve 50-60

ELULPL� GH� ÕVÕO� HQHUML� ROPDN� �]HUH�� WRSODP� ��� ELULPH� NDGDUÕ� JHUL� ND]DQÕODELOPHNWHGLU�
.RMHQHUDV\RQ� X\JXODQPD]VD�� HOHNWULN� D\UÕ� ELU� WHVLVWHQ�� EXKDU� GD� EDúND� ELU� VLVWHPGHQ� HOGH
HGLOHFHNWLU� NL�� EX�GXUXPGD�NRMHQHUDV\RQ� |UQH÷LQGHNL� ��� ELULP� LNLQFLO� HQHUML\L� HOGH� HWPHN
LoLQ�����ELULP�\DNÕW�JHUHNHFHNWLU��$121ø0������K��



ùHNLO������.ODVLN�VLVWHPOHUGH�YHULP�úHPDVÕ��7238=�������

ùHNLO������.RMHQHUDV\RQ�VLVWHPOHULQGH�YHULP�úHPDVÕ��7238=�������
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ùHNLO������*HOHQHNVHO�<|QWHPOHUGH�9HULP�YH�.D\ÕS�(QHUML��'2ö$1�������

ùHNLO������.RMHQHUDV\RQ�6DQWUDOLQGHNL�9HULP�YH�.D\ÕSODU��'2ö$1�������
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�����.RMHQHUDV\RQ�7HNQLNOHULQGH�.XOODQÕODQ�dHYULPOHULQ�.DUúÕODúWÕUÕOPDVÕ

%LOHúLN� ÕVÕ�J�o� �UHWLPL� YH\D� NRMHQHUDV\RQ�� ÕVÕ� YH� HOHNWUL÷LQ� D\QÕ� VLVWHPGH� ELU
DUDGD��UHWLOPHVL�DQODPÕQD�JHOLU��%X�DPDoOD�KHUKDQJL�ELU�ÕVÕ�PDNLQHVL�NXOODQÕODELOLU�

7HUPRGLQDPL÷LQ�LNLQFL�\DVDVÕQD�J|UH��ELU�ÕVÕ�PDNLQHVL�YH\D�J�o�VDQWUDOL�W�NHWWL÷L
\DNÕW� HQHUMLVLQLQ� DQFDN� EHOLUOL� ELU� E|O�P�Q�� LúH� YH\D� HOHNWUL÷H� G|Q�úW�UHELOLU�� *HUL� NDODQ
HQHUML� oHYUH\H� ÕVÕ� RODUDN� YHULOLU�� %LOHúLN� ÕVÕ�J�o� �UHWLPLQGH� oHYUH\H� DWÕODQ� EX� HQHUMLGHQ
\DUDUODQÕOÕU�

$úD÷ÕGD�ELOHúLN� ÕVÕ�J�o��UHWLPL� LoLQ�NXOODQÕODELOHFHN�IDUNOÕ� VLVWHPOHU�HOH�DOÕQPÕú�
WHNQLN�YH�HNRQRPLN�\|QGHQ�NDUúÕODúWÕUÕOPÕúWÕU��$121ø0������L��

%LOHúLN�ÕVÕ�J�o��UHWLPL�LoLQ�NXOODQÕODELOHFHN�VLVWHPOHUGHQ�ELUL�ND]DQ�EXKDU�W�UELQL
VHoHQH÷LGLU�� %XKDU� oHYULPLQH� GD\DOÕ� EX� VLVWHPGH� NDUúÕ� EDVÕQoOÕ� YH� DUD� EXKDU� DOPDOÕ�
\R÷XúWXUXFXOX�ROPDN��]HUH� LNL� IDUNOÕ�G�]HQOHPH�G�ú�Q�OHELOLU��%X�G�]HQOHPHOHU�ùHNLO����
YH����¶�GH�J|VWHULOPLúWLU��+HU�LNL�oHYULPGH�GH�KHU�W�UO��\DNÕW�NXOODQÕODELOLU�

                                                                   Türbin
                                                                                    W

                     

                                Kazan

���������������������������������������������������������������������������<R÷XúWXUXFX

                                                    Pompa

ùHNLO������.DUúÕ�EDVÕQoOÕ�EXKDU�W�UELQL�oHYULPL��$121ø0������L�
.DUúÕ� EDVÕQoOÕ� oHYULPGH�� EXKDU�� W�UELQ� oÕNÕúÕQGD�� ÕVÕWPD� VÕFDNOÕ÷ÕQD� NDUúÕ� JHOHQ

GR\PD� EDVÕQFÕQGD� \R÷XúWXUXOXU�� %|\OHFH� \R÷XúWXUXFX�� ÕVÕWPD� úHEHNHVLQH� YHULOHQ� ÕVÕQÕQ
ND\QD÷Õ� ROXU�� .DUúÕ� EDVÕQoOÕ� EXKDU� oHYULPLQLQ� � ÕVÕO� YHULPL����� GROD\ODUÕQGDGÕU� YH� EX� W�U
VLVWHPOHULQ�HOHNWULN��UHWLP�J�oOHUL���LOH����0:�DUDVÕQGD�GH÷LúLU��%X�VLVWHPOHUGH�HOHNWULN�ÕVÕ



RUDQÕ������LOH�����DUDVÕQGD�ROXS��YHULOHQ�ELU�oHYULP�LoLQ�VDELWWLU��hUHWLOHQ�HOHNWULN�YH\D�ÕVÕQÕQ
PLNWDUÕ��W�UELQGHQ�JHoHQ�EXKDU�GHELVLQL�D]DOWDUDN�YH\D�oR÷DOWDUDN�GH÷LúWLULOLU�

                                                                   Türbin
                                                                                     W

                               Kazan

���������������������������������������������������������������������������<R÷XúWXUXFX

                             Pompa                      Pompa

ùHNLO�������$UD�EXKDU�DOPDOÕ�\R÷XúWXUXFXOX�EXKDU�W�UELQL�oHYULPL��$121ø0������L�

$UD� EXKDU� DOPDOÕ�\R÷XúWXUXFXOX� oHYULPGH� LVH� \R÷XúWXUXFX� EDVÕQFÕ� DWPRVIHU
EDVÕQFÕQÕQ� oRN� DOWÕQGDGÕU�� %XKDU� ������ GHUHFH� DUDVÕQGD� ELU� VÕFDNOÕNWD� \R÷XúXU�� ,VÕWPD
HQHUMLVL� LVH�GDKD�\�NVHN�ELU� EDVÕQoWD� W�UELQGHQ� D\UÕODQ� EXKDUOD� VD÷ODQÕU��$UD� EXKDU� DOPDOÕ
EXKDU�oHYULPLQLQ�ÕVÕO�YHULPL���������DUDVÕQGDGÕU��HOHNWULN��UHWLP�J�F��LVH����LOH����0:
DUDVÕQGD� GH÷LúLU�� (OHNWULN� ÕVÕ� RUDQÕ� W�UELQGHQ� D\UÕODQ� EXKDU� PLNWDUÕQÕ� D]DOWDUDN� YH\D
oR÷DOWDUDN�GH÷LúWLULOHELOLU��%X�EDNÕPGDQ�DUD�EXKDU�DOPDOÕ�oHYULP��oDOÕúPD�V�UHVLQFH�GH÷LúHQ
ÕVÕ� YH� HOHNWULN� \�NOHULQL� NDUúÕODPDGD� GDKD� HVQHNWLU�� (OHNWULN�ÕVÕ� RUDQÕ�� W�UELQGHQ� D\UÕODQ
EXKDU�PLNWDUÕQD�ED÷OÕ�RODUDN������LOH�����DUDVÕQGDGÕU�

%LOHúLN� ÕVÕ�J�o� �UHWLPL� LoLQ� NXOODQÕODELOHFHN� ELU� EDúND� VHoHQHN� ùHNLO� ���¶GH
J|VWHULOHQ� JD]� W�UELQL�DWÕN� ÕVÕ� ND]DQÕ� G�]HQOHPHVLGLU�� %X� G�]HQOHPHGH� oÕNDQ� \�NVHN
VÕFDNOÕNWDNL� JD]ODU� ELU� DWÕN� ÕVÕ� ND]DQÕQGD� EXKDU� YH\D� VÕFDN� VX� �UHWPHN� LoLQ� NXOODQÕOÕU�
(OHNWULN� �UHWLP� J�F�� �� LOH� ��� 0:�� ÕVÕO� YHULP� LVH� ���� LOH� ���� DUDVÕQGDGÕU�� *D]
W�UELQOHULQGH� GR÷DO� JD]�� /3*� YH\D� QDIWD� \DNÕW� RODUDN� NXOODQÕODELOLU�� %X� W�U� VDQWUDOOHUGH
HOHNWULN�ÕVÕ� RUDQÕ� ����PHUWHEHVLQGHGLU�� 7�UELQ� oÕNÕúÕQD� NRQDFDN� RODQ� ELU� \|QOHQGLUPH� �E\�
SDVV�� PHNDQL]PDVÕ� LOH� DWÕN� JD]ODU� ÕVÕ� JHUHNVLQLPLQ� D]� ROGX÷X� ]DPDQODUGD�� ND]DQD
J|QGHULOPH\HUHN�GR÷UXGDQ� DWPRVIHUH�YHULOHELOLU��%LOHúLN� ÕVÕ�J�o��UHWLPLQGH� NXOODQÕODQ� JD]



W�UELQOHUL�� XoDN� PRWRUODUÕQÕQ� WDVDUÕPÕQD� GD\DQDQ� DHUR�GHULYDWLY� W�UGHQ� YH\D� \HU
VDQWUDOODUÕQGD�NXOODQÕODQ�D÷ÕU��KHDY\�GXW\��W�UGHQ�RODELOLU��$121ø0������L��

������������������������������������������������������$WÕN�ÕVÕ�ND]DQÕ�������������������������%XKDU

��������������������������������������������������<DQPD�RGDVÕ
                                                                                                  Türbin

                             Kompresör

ùHNLO������*D]�W�UELQOL�ELOHúLN�ÕVÕ�J�o�VLVWHPL��$121ø0������L�

%LOHúLN� ÕVÕ�J�o� �UHWLPLQGH� VRQ� \ÕOODUGD� \D\JÕQODúDQ� ELU� EDúND� X\JXODPD� ùHNLO
���¶GD�J|U�OHQ�GL]HO�YH\D�JD]�PRWRUX�LOH�DWÕN�ÕVÕ�ND]DQÕQÕQ�NXOODQÕOPDVÕGÕU��%X�G�]HQOHPHGH
PRWRUXQ�HJVR]�JD]ODUÕ�ELU�DWÕN�ÕVÕ�ND]DQÕQGDQ�JHoLULOHUHN�EXKDU�YH\D�VÕFDN�VX��UHWPHN�LoLQ
NXOODQÕOÕU��$\UÕFD�PRWRUXQ�VR÷XWPD�VX\XQGDQ��VÕFDN�VX��UHWLPL�LoLQ�\DUDUODQÕODELOLU��(OHNWULN
�UHWLP�J�F������LOH����0:��ÕVÕO�YHULP�LVH�����LOH�����DUDVÕQGDGÕU��'L]HO�YH\D�JD]�PRWRUOX
ELOHúLN� ÕVÕ�J�o� �UHWLPLQGH� HOHNWULN� ÕVÕ� RUDQÕ� \DNODúÕN� �¶GLU�� %XUDGD� GD�� DWÕN� JD]ODU� ÕVÕ
JHUHNVLQLPLQ�D]�ROGX÷X�]DPDQODUGD��ELU�\|QOHQGLUPH�PHNDQL]PDVÕ\OD�GR÷UXGDQ�DWPRVIHUH
YHULOHELOLU�� 'L]HO� YH\D� JD]� PRWRUODUÕQGD� \DNÕW� VHoHQHNOHUL� PRWRULQ�� GR÷DO� JD]�� /3*� YH
QDIWDGÕU��$121ø0������L��



������������������������������������������$WÕN�ÕVÕ
������������������������������������������ND]DQÕ

     Diesel mak

������������������������������������������������������������������6ÕFDN
                                                                   Su
                                                              Merkezi

ùHNLO������'L]HO�PRWRUOX�ELOHúLN�ÕVÕ�J�o�VLVWHPL��$121ø0������L�

�����.RMHQHUDV\RQ�6LVWHPOHUL�YH�%|OJHVHO�,VÕWPD

7�UNL\H� ELULQFLO� HQHUML� ND\QDNODUÕ� DoÕVÕQGDQ� NHQGL� NHQGLQH� \HWHUOL� ELU� �ONH
GH÷LOGLU��(QHUML�DoÕ÷Õ�RODUDN�WDQÕPODQDQ��ELULQFLO�HQHUML�W�NHWLPL�LOH��UHWLPL�DUDVÕQGDNL�IDUNÕQ
J�Q�P�]GH����PLO\RQ�7(3��WRQ�HúGH÷HUL�SHWURO����7(3 ������0-��ROGX÷X�G�ú�Q�OPHNWH
YH������\ÕOÕQGD�����PLO\RQ�7(3�ROPDVÕ�EHNOHQPHNWHGLU��%LULQFLO�HQHUML�W�NHWLPLQLQ�\�]GH
��¶D� \DNÕQÕQÕ� ROXúWXUDQ� SHWURO� YH� GR÷DO� JD]� E�\�N� |Oo�GH� GÕúDUÕGDQ� DOÕQPDNWDGÕU�� (QHUML
DoÕ÷ÕQÕ� NDSDWPDN� LoLQ� \DSÕODFDN� ELULQFLO� HQHUML� LWKDODWÕQÕQ� EHGHOL�� EXJ�QN�� IL\DWODUOD� ��
PLO\DU�GRODU�������\ÕOÕQGD�LVH����PLO\DU�GRODUÕ�EXODFDNWÕU��$121ø0������L��

øNLQFLO�HQHUML�W�UOHUL��HOHNWULN�HQHUMLVL�YH�ÕVÕO�HQHUMLGLU��,VÕO�HQHUML�NRQXWODUGD�ÕVÕWPD�
VDQD\LGH�SURVHV�ÕVÕVÕ�RODUDN�NXOODQÕOPDNWDGÕU�������\ÕOÕ�LWLEDUL\OH��7�UNL\H¶QLQ�HQHUML��UHWLPL
LoLQ� NXUXOX� J�F�� \DNODúÕN� ��� ���� 0:¶GÕU�� .XUXOX� J�F�Q� \DNODúÕN� \DUÕVÕ� WHUPLN�� \DUÕVÕ
KLGURHOHNWULN�VDQWUDOOHUGLU��7HUPLN�VDQWUDOODUÕQ�\�]GH���¶L�OLQ\LW��\�]GH���¶L�GR÷DOJD]�\DNDQ
VDQWUDOOHUGHQ�ROXúPDNWDGÕU�������\ÕOÕQGD�\DNODúÕN����PLO\DU�N:K�RODQ�HOHNWULN�W�NHWLPLQLQ
KHPHQ�W�P��\HUOL��UHWLPOH�NDUúÕODQPÕú��DQFDN�GDKD�VRQUDNL�\ÕOODUGD�W�NHWLP���UHWLPL�D]�GD



ROVD� DúPÕúWÕU��$NVD\DQ� HQHUML� \DWÕUÕPODUÕ� QHGHQL\OH�� |Q�P�]GHNL� \ÕOODUGD� HOHNWULN� DoÕ÷ÕQÕQ
ROXúPDVÕ�EHNOHQHELOLU��(OHNWULN��UHWPHN�LoLQ������\ÕOÕQD�NDGDU�VLVWHPH�KHU�\ÕO��� LOD���0:
NXUXOX� J�o� HNOHPHN� EDúND� ELU� GH÷LúOH� �� LOD� �� PLO\DU� GRODU� \DWÕUÕP� \DSPDN� JHUHNHFHNWLU�
%XQD�HN��RODUDN�GR÷DO�JD]ÕQ�WDúÕQPDVÕ�LoLQ�ERUX�KDWODUÕQÕQ�\DSÕPÕ��HOHNWULN�GD÷ÕWÕPÕ�LoLQGH
\�NVHN�YH�DOoDN�JHULOLP�KDWODUÕQÕQ�JHOLúWLULOPHVL�]RUXQOX�RODFDNWÕU�

9HULOHQ� EX� ELOJLOHU� 7�UNL\H¶QLQ� HQHUML� VRUXQXQXQ� |QHPOL� ER\XWODUD� XODúWÕ÷ÕQÕ
RUWD\D� NR\PDNWDGÕU�� $oÕNoD� J|U�OHFH÷L� JLEL� ELULQFLO� YH� LNLQFLO� HQHUML� W�NHWLPLQLQ�� HWNLQ
NXOODQÕPOD�� RODELOHFHN� HQ� DOW� G�]H\GH� WXWXOPDVÕ�� HQHUML� SROLWLNDVÕQÕQ� |QHPOL� ELU� DPDFÕ
ROPDOÕGÕU�� %LOHúLN� ÕVÕ�J�o� �UHWLPLQLQ� \D\JÕQODúPDVÕ� ELULQFLO� HQHUML� ND\QDNODUÕQGDQ
\DUDUODQPD� RUDQÕQÕ� DUWÕUPDQÕQ� \DQÕVÕUD� NXUXOX� J�FH� \DSDFD÷Õ� NDWNÕ� EDNÕPÕQGDQ� EX� DPDFD
KL]PHW�HGHFHNWLU��.RQXWODUÕQ� ÕVÕWÕOPDVÕ� LoLQ�JHUHNOL�HQHUMLQLQ�ELOHúLN�ÕVÕ�J�o�VDQWUDOODULQGHQ
VD÷ODQPDVÕ� GXUXPXQGD� KHU� �� 0:� VDQWUDO� J�F�� LoLQ�� �ONH� RODUDN� \ÕOOÕN� W�NHWLPLPL]GHQ
\DNODúÕN�����WRQ�\DNÕW�D]DODFDN�YH�EX�GXUXPGD�KHU�\ÕO�����ELQ�GRODUOÕN�ELU�WDVDUUXI�\DSPDN
P�PN�Q�RODFDNWÕU��g]HOOLNOH�\HQL�NXUXODQ�\HUOHúLP�E|OJHOHULQGH�ELOHúLN� ÕVÕ�J�o��UHWLPLQLQ
X\JXODQPDVÕ� NROD\� ROXS�� |]HQGLULOPHOLGLU�� <HQL� \HUOHúLP� E|OJHOHULQGH� EX� NRQXGD� ELU� |Q
oDOÕúPDQÕQ�\DSÕOPDVÕ�\DVD�LOH�]RUXQOX�NÕOÕQPDOÕGÕU��$121ø0������L��

�������%|OJH�,VÕWPDVÕ

%|OJH� ÕVÕWPDVÕ�� ELU� \HUOHúLP� ELULPLQLQ� ELU� YH\D� ELUNDo� PHUNH]GH� NXUXODQ
VDQWUDOOHUOH�ÕVÕWÕOPDVÕGÕU��<HUOHúLP�ELULPL��ELU�VLWH�RODELOHFH÷L�JLEL��ELU�PDKDOOH�YH\D�ELU�NHQW
GH� RODELOLU�� %D]Õ� X\JXODPDODUGD� ÕVÕ� VDQWUDOOHUL� VÕFDN� VX� YH\D� EXKDU� �UHWHQ� ND]DQODUGDQ
ROXúXU��%DúND� ELU� GH÷LúOH� VDQWUDOGH� VDGHFH� ÕVÕ� �UHWLOLU�� %D]Õ� VDQWUDOOHUGH� LVH� ÕVÕ� YH� HOHNWULN
birlikte üretilir. Bu tür santrallerde buhar türbini, gaz türbini veya diesel (gaz) motoru

kuruludur.

%|OJH�ÕVÕWPDVÕQÕQ��KHU�DSDUWPDQÕQ�YH\D�NRQXWXQ�D\UÕ�D\UÕ�ÕVÕWÕOPDVÕQD�RUDQOD�ED]Õ
DYDQWDMODUÕ� YDUGÕU�� %XQODUÕQ� DUDVÕQGD� DWÕNODUÕQ� GHQHWOHQHUHN� oHYUH� NLUOLOL÷LQLQ� |QOHQPHVL�
\DNÕWÕQ� HNRQRPLN� \DNÕOPDVÕ�� \DNÕW� VHoHQHNOHULQLQ� ID]ODOÕ÷Õ� |QFHOLNOH� EHOLUWLOPHOLGLU�� %|OJH



ÕVÕWPDVÕQÕQ�HQ�E�\�N�GH]DYDQWDMÕ�LVH�LON�\DWÕUÕP�PDOL\HWLQLQ�\�NVHN�ROPDVÕGÕU��$QFDN�SODQOÕ
YH�G�]HQOL�\HUOHúLP�E|OJHOHUL�LOH�PDOL\HWL�D]DOWPDN�RODQDNOÕGÕU�

%LU� E|OJH� ÕVÕWPD� VLVWHPL�� ÕVÕ� �UHWLP� PHUNH]L�� GD÷ÕWÕP� úHEHNHVL� YH� NXOODQÕFÕ
ED÷ODQWÕODUÕQGDQ�ROXúXU��$121ø0������L��

,VÕ��UHWLP�PHUNH]L��ND]DQODUGDQ�ROXúDQ�ELU�ÕVÕ�VDQWUDOL�RODELOHFH÷L�JLEL��ELU�ELOHúLN
ÕVÕ�J�o�VDQWUDOL�GH�RODELOLU��6DQWUDOGH��ÕVÕQÕQ�GD÷ÕWÕPÕ�LoLQ�DUDFÕ�DNÕúNDQ�LúOHYLQL�J|UHQ�VÕFDN
VX� YH\D� EXKDU� �UHWLOLU�� *�Q�P�]GH� DUDFÕ� DNÕúNDQ� RODUDN� VÕFDN� VX� NXOODQÕPÕ� oRN� GDKD
\D\JÕQGÕU��6DQWUDOGH�D\UÕFD�DUDFÕ�DNÕúNDQÕ�úHEHNHGH�GRODúÕPÕQÕ�VD÷OD\DQ�SRPSDODU�EXOXQXU�

6DQWUDOGH� �UHWLOHQ� VÕFDN� VX� YH\D� EXKDU� ELU� ERUX� úHEHNHVLQGH� GRODúDUDN�� ÕVÕO
HQHUMLQLQ�GD÷ÕWÕPÕQÕ�VD÷ODU��6X\XQ�VDQWUDOGHQ�oÕNÕú�VÕFDNOÕ÷Õ����LOH����o�&�DUDVÕQGD�RODELOLU�
ùHEHNHGHNL� VÕFDNOÕN� G�ú�P�� LVH� ��� LOH� ��o� &� DUDVÕQGDGÕU�� %RUX� úHEHNHVL� NDQDOODUÕQ� LoLQH
\HUOHúWLULOHELOHFH÷L�JLEL��\HU��VW�QGH�YH\D�WRSUD÷D�J|P�O��GH�RODELOLU��*�Q�P�]GH�oHOLN�ELU
NRUX\XFX� NÕOÕI� LoLQGH� \DOÕWÕOPÕú� SODVWLN� YH\D� oHOLN� ERUXODU� \D\JÕQ� RODUDN� NXOODQÕOPDNWDGÕU�
'D÷ÕWÕP�VLVWHPLQGH�D\UÕFD�JHQOHúPH�HOHPDQODUÕ��YDQDODU��\DUGÕPFÕ�SRPSDODU�\HU�DOÕU�

.XOODQÕFÕ� ED÷ODQWÕODUÕ�� úHEHNH� LOH� NRQXW� DUDVÕQGD� ÕVÕO� HQHUML� DNWDUÕPÕQÕ� VD÷OD\DQ
HúDQM|U�YH�NRQXW�LoLQGHNL�ÕVÕWPD�WHVLVDWÕQGDQ�ROXúXU��$121ø0������L��

�����.RMHQHUDV\RQ�6LVWHPOHULQLQ�(NRQRPLN�8\JXODQDELOLUOL÷L

.RMHQHUDV\RQ�VLVWHPOHULQLQ�LúOHWPHOHUH�VD÷ODGÕ÷Õ�ID\GDODUÕ�GDKD�|QFHNL�E|O�POHUGH
LQFHOHPLúWLN�� ù�SKHVL]� LúOHWPHOHU� DoÕVÕQGDQ� HQ� |QHPOL� ID\GD� EX� VLVWHPOHULQ� LúOHWPHOHUH
VD÷ODGÕ÷Õ� NDUOÕOÕNWÕU�� %X� ID\GDODUÕQ� WDP� RODUDN� EHOLUOHQPHVL� LoLQ� HNRQRPLN� DQDOL]OHULQLQ
\DSÕOPDVÕ�]RUXQOXGXU��(OHNWULN�YH�ÕVÕ�HQHUMLVLQLQ�NRMHQHUDV\RQ�VLVWHPLQGH�HOGH�HGLOPHVLQGH
�o� PDVUDI� JXUXEX� YDUGÕU�� %XQODU� \DWÕUÕP�� \DNÕW�� LúOHWPH� YH� EDNÕP� PDVUDIODUÕGÕU�<DWÕUÕP
PDVUDIODUÕ� ELU� NH]� \DSÕOÕU� YH� LúOHWPHQLQ� oDOÕúPD� V�UHVLQGHQ� ED÷ÕPVÕ]GÕU�� <DNÕW� PDVUDIODUÕ
LúOHWPHGH�NXOODQÕODQ�NRMHQHUDV\RQ�VLVWHPLQLQ�WLSLQH��\DNÕW�FLQVLQH��\DNÕWÕQ�IL\DWÕQD�YH�\DNÕWÕQ
ÕVÕO� NDOLWHVLQH� ED÷OÕGÕU�� %X� PDVUDI� JUXEX� NRMHQHUDV\RQ� VLVWHPLQLQ� oDOÕúPD� V�UHVLQH� ED÷OÕ
RODUDN� GH÷LúPHNWHGLU�� <DNÕW� VHoLPL� \DSÕOGÕNWDQ� VRQUD� \DNÕW� IL\DWÕ� KDULFLQGHNL� GL÷HU



SDUDPHWUHOHU�VDELW�NDOÕU���øúOHWPH�YH�EDNÕP�PDVUDIODUÕ�LVH�LúOHWPHQLQ�oDOÕúPD�V�UHVLQH�ED÷OÕ
RODUDN�GH÷LúHQ�EDNÕP�JLGHUOHUL�LOH�SHUVRQHO�Y�E��JLEL�VDELW�JLGHUOHULQ�WRSODPÕQGDQ�ROXúXU��%X
�o� PDVUDI� JUXEXQXQ� EHOLUOL� ELU� V�UH� LoLQ� WRSODPÕ� NRMHQHUDV\RQ� VLVWHPLQLQ� JLGHUOHULQL
ROXúWXUXU�� 6LVWHPGHQ� WHN� �U�Q� HOGH� HGLOGL÷L� GXUXPODUGD� ELULP� �U�Q�PDOL\HWOHUL�� EHOLUOL� ELU
V�UHGH� \DSÕODQ� WRSODP� PDVUDIODUÕQ� D\QÕ� V�UHGH� �UHWLOHQ� �U�Q� PLNWDUÕQD� E|O�QPHVL\OH
EXOXQXU��.RMHQHUDV\RQ� VLVWHPOHULQGH� LVH� LNL� �U�Q� ROGX÷XQGDQ�� \DSÕODQ� WRSODP�PDVUDIODUÕQ
EX� �U�QOHUH� GD÷ÕWÕOPDVÕ� ELULP� �U�Q� PDOL\HWOHULQLQ� EHOLUOHQPHVL� LoLQ� JHUHNOLGLU�� 'H÷LúLN
oDOÕúPDODU�GD�EX�GD÷ÕWÕPÕ�\DSPDN� LoLQ� IDUNOÕ�\|QWHPOHU�NXOODQÕOPÕúWÕU� �$..$<$�YH�DUN��
2004).

7RSODP�PDVUDIODU� LQFHOHQGL÷LQGH�\DWÕUÕP�PDVUDIODUÕ� ]DPDQ� LoLQGH� VDELW�NDOÕUNHQ
\DNÕW�� LúOHWPH� YH� EDNÕP� PDVUDIODUÕ� ]DPDQOD� GH÷LúLP� J|VWHUPHNWHGLU�� $\UÕFD�� WRSODP
PDVUDIODU� LoLQGH� HQ� E�\�N� SD\� \DNÕW� PDVUDIODUÕQD� DLWWLU�� .RMHQHUDV\RQ� VLVWHPOHULQGH
NXOODQÕODQ� \DNÕWÕQ� KHUKDQJL� ELU� VHEHSOH� EXOXQPDPDVÕ� GXUXPXQGD�� IDUNOÕ� ELU� \DNÕWÕQ� LNLQFL
\DNÕW� RODUDN� NXOODQÕPDVÕ�P�PN�QG�U��%X� QHGHQOH�� VLVWHPGH� NXOODQÕODFDN� ELULQFL� YH� LNLQFL
\DNÕWÕQ�EHOLUOHQPHVL�JHUHNLU��6HoLP�\DSÕOÕUNHQ�LON�úDUW�\DNÕWÕQ�WHPLQ�HGLOHELOLUOL÷LGLU��7HPLQ
HGLOHELOHQ�\DNÕWODU�LoLQGHQ�XFX]OXN�VÕUDVÕQD�J|UH�ELULQFL�YH�LNLQFL�\DNÕW�VHoLOLU��øNLQFL�\DNÕW�
ELULQFL�\DNÕWÕQ�EXOXQDPDGÕ÷Õ�]DPDQGD�\D�GD�ELULQFL�\DNÕWÕQ�IL\DW��VW�QO�÷�Q��ND\EHWWL÷LQGH
NXOODQÕODQ�\DNÕWWÕU��'ROD\ÕVÕ\OD�NRMHQHUDV\RQ�VLVWHPLQLQ�YH�NXOODQÕODQ�\DNÕWÕQ�VHoLPLQGH�YH
�U�Q�PDOL\HWOHULQLQ�KHVDSODQPDVÕQGD�\DNÕW�IL\DWODUÕ�YH�IL\DWODUGDNL�]DPDQD�ED÷OÕ�GH÷LúPHOHU
GLNNDWH� DOÕQPDN� ]RUXQGDGÕU�� %XQODUÕQ� J|]� DUGÕ� HGLOPHVL� LOH� \DSÕODQ� GH÷HUOHQGLUPHOHU
KHVDSODUGD�|QHPOL�KDWDODUD�VHEHS�RODFDNWÕU�YH�LúOHWPHOHUL�]DUDUD�VRNDFDNWÕU�

7�UNL\H¶GH�NRMHQHUDV\RQ�VLVWHPOHUL�LoLQ�NXOODQDELOHFHN�\DNÕWODU�RODUDN�IXHO�RLO���
GR÷DOJD]�� LWKDO� N|P�U�� /3*�� \HUOL� OLQ\LW� �6RPD�� YH�PRWRULQ� DOÕQPÕúWÕU�� ���������� \ÕOODUÕ
DUDVÕQGDNL� G|QHP� LoLQ� ELULP� \DNÕW� IL\DWODUÕ� úHNLO� ����¶GD� J|VWHULOPLúWLU�� <DNÕW� IL\DWODUÕQÕQ
ELUELUOHUL\OH� HNRQRPLN� NDUúÕODúWÕUÕOPDVÕQÕQ� \DSÕODELOPHVL� LoLQ� DOW� ÕVÕO� GH÷HUOHUL�� |]J�O
KDFLPOHUL� YH� G|YL]� NXUX� J|]� |Q�QH� DOÕQDUDN� RULMLQDO� IL\DW� ELULPOHULQGHQ
>7/�1P��7/�NJ�7/�OW@�����N:K�G|Q�úW�U�OP�úW�U��$..$<$�YH�DUN���������

.RMHQHUDV\RQ�NXOODQÕODUDN�\DSÕODQ�E|OJH�ÕVÕWPDVÕQÕQ�ROXUOXOX÷XQD�WHUPRGLQDPLN�
HNRQRPLN� YH� LNOLPVHO� SDUDPHWUHOHU� ELUOLNWH� J|]� |Q�QH� DOÕQDUDN� NDUDU� YHULOLU�� (NRQRPLN



ROXUOXOX÷XQ� EHOLUOHQHELOPHVL� LoLQ� VLVWHPLQ� \ÕOOÕN� QHW� LúOHWPH� JHOLUL� LOH� \DWÕUÕP� JLGHULQLQ
KHVDSODQPDODUÕ�JHUHNLU��<ÕOOÕN�QHW� LúOHWPH�JHOLUL��E|OJHQLQ� ÕVÕ�YH�HOHNWULN�JHUHNVLQLPOHULQLQ
D\UÕ�D\UÕ�NDUúÕODQPDVÕ�GXUXPXQGD�\ÕOOÕN�RODUDN�|GHQHFHN�ÕVÕWPD��HOHNWULN��SHUVRQHO��EDNÕP�
RQDUÕP� JLGHUOHULQLQ� WRSODPÕQÕ� oÕNDUWDUDN� EXOXQXU�� <DWÕUÕP� JLGHUL� LVH� NRMHQHUDV\RQ
VLVWHPLQLQ� VDWÕQ� DOÕQPDVÕ� YH� NXUXOPDVÕ� LOH� LOJLOL� RODUDN� EDúODQJÕoWD� |GHQHQ� SDUDGÕU�� %X
GH÷HUOHU� EHOLUOHQGLNWHQ� VRQUD� JHUL� |GHPH� V�UHVL�� úLPGLNL� GH÷HU�� \ÕOOÕN� QHW� ND]DQo gibi

HNRQRPLN�DQDOL]�\|QWHPOHULQGHQ�ELUL�LOH�\DWÕUÕPÕQ�NDUOÕOÕ÷ÕQD�NDUDU�YHULOHELOLU�
8\JXODPDQÕQ� \DSÕODFD÷Õ� E|OJHQLQ� ÕVÕ� YH� HOHNWULN� JHUHNVLQLPLQ�� ELOHúLN� ÕVÕ�J�o

VDQWUDOLQLQ� HOHNWULN�ÕVÕ� RUDQÕ� LOH� X\XPOX� ROPDVÕ� J|]� |Q�QGH� EXOXQGXUXOPDVÕ� JHUHNHQ� ELU
KXVXVWXU��%X�X\XPX�WDP�RODUDN�VD÷ODPDN�P�PN�Q�GH÷LOGLU��hUHWLOHQ�HOHNWULN�ID]OD�ROGX÷X
]DPDQ� úHEHNH\H� VDWÕODELOPHVL�� HOHNWULN� DoÕ÷Õ� ROGX÷X� ]DPDQ� úHEHNHGHQ� DOÕQDELOPHVL
DQODúPDODU� oHUoHYHVLQGH�P�PN�Q�RODELOLU�� ,VÕ� HQHUMLVL� DoÕ÷Õ� \DUGÕPFÕ� ND]DQODUOD�� ÕVÕ� HQHUML
ID]ODVÕ�LVH�ÕVÕ�GHSROD\DQ�DN�P�ODW|UOHUOH�EHOLUOL�|Oo�OHU�LoLQGH�GHQJHOHQHELOLU�

ùHNLO�����������������%LULP�<DNÕW�)L\DW�'H÷Lúimleri (AKKAYA ve ark., 2004)

Motorin

LPG

'R÷DOJD]

Fuel Oil6øWKDO�.|P�U
Soma Linyit



.RMHQHUDV\RQ� WHVLVLQLQ� NXOODQÕOPD� RUDQÕ� �\�N� IDNW|U��� J|]� |Q�QH� DOÕQPDVÕ
JHUHNHQ� ELU� EDúND� SDUDPHWUHGLU�� <�N� IDNW|U�� LNOLP� NRúXOODUÕQD� ED÷OÕGÕU�� .RMHQHUDV\RQ
WHVLVLQLQ� NDSDVLWHVL� EHOLUOHQLUNHQ� \�N�V�UH� H÷ULVLQGHQ� \DUDUODQÕOÕU�� <�N�V�UH� H÷ULVL� ùHNLO
����¶GH�J|VWHULOPLúWLU��'(5%(17/ø��������

%LU� E|OJH� ÕVÕWPD� VLVWHPL� WDVDUODQÕUNHQ�� ELOHúLN� ÕVÕ�J�o� VDQWUDOLQLQ� ÕVÕ� �UHWLP
NDSDVLWHVL�JHQHOOLNOH��ÕVÕWPD�VLVWHPLQLQ�PDNVLPXP�ÕVÕ�JHUHNVLQLPLQLQ����¶VLQL�NDUúÕOD\DFDN
ELoLPGH� VHoLOLU�� %|\OHFH� ELOHúLN� ÕVÕ�J�o� VDQWUDOLQLQ� \ÕOÕQ� E�\�N� ELU� E|O�P�QGH� WDP� \�NH
\DNÕQ�ELU�NDSDVLWHGH�oDOÕúPDVÕ�VD÷ODQÕU��,VÕ�JHUHNVLQLPLQLQ�E�\�N�ROGX÷X�NÕVD�ELU�V�UH�LoLQVH
\DUGÕPFÕ�ND]DQODU�GHYUH\H�JLUHU�

ùHEHNH\H� HOHNWULN� VDWÕú� IL\DWÕ�� úHEHNHGHQ� HOHNWULN� DOÕú� IL\DWÕ�� ELOHúLN� ÕVÕ�J�o
VDQWUDOLQGHQ�\DNÕODQ�\DNÕWÕQ�IL\DWÕ�ROXUOXOXN�KHVDSODQÕUÕQGD�J|]H�DOÕQPDVÕ�JHUHNHQ�HNRQRPLN
SDUDPHWUHOHUGLU��$\UÕFD�ELOHúLN�ÕVÕ�J�o�VDQWUDOL��\DUGÕPFÕ�ND]DQODU��GD÷ÕWÕP�úHEHNHVL��NRQXW
ED÷ODQWÕODUÕ� LoLQ� VDELW� \DWÕUÕP� GH÷HUOHUL�� IDL]� RUDQÕ�� EDNÕP� RQDUÕP� YH� LúOHWPH� JLGHUOHUL� GH
ROXUOXOXN�KHVDSODUÕ�LoLQ�JHUHNOLGLU��'(5%(17/ø��������

ùHNLO�������<�N�6�UH�(÷ULVL��'(5%(17/ø�������
Süre (saniye)

Yük-süre
(÷ULVL

,VÕ
Gereksinimi
(MW)

%LOHúLN�ÕVÕ�J�o��UHWLP
PHUNH]L�WDUDIÕQGDQ
NDUúÕODQDQ�ÕVÕ
gereksinimi (MJ)



%D]Õ� GXUXPODUGD� �UHWLOHQ� ÕVÕ� YH� HOHNWUL÷LQ� IL\DWODQGÕUÕOPDVÕ� V|]� NRQXVX� RODELOLU�
)L\DWODQGÕUPD���U�QOHULQ� HQHUMLOHUL� J|]�|Q�QH� DODUDN� \DSÕODELOLU��hU�QOHULQ� HQHUMLOHULQL� J|]
|Q�QH�DODUDN�\DSÕODFDN�KHVDSODPD�LoLQ�DúD÷ÕGDNL�ED÷ÕQWÕ�NXOODQÕODELOLU�

f e + f q / EIO = f y   / ηη  + C . a / (s.e)                                                                               (4.1)

(úLWOLN����¶GH�
f e������HOHNWUL÷LQ�IL\DWÕ���SDUD�ELULPL���N-���
f q     ��ÕVÕQÕQ�IL\DWÕ���SDUD�ELULPL���N-���
f y ������\DNÕW�IL\DWÕ���SDUD�ELULPL���N-���
EIO  ��ELOHúLN�ÕVÕ�J�o�VDQWUDOLQLQ�HOHNWULN�ÕVÕ�RUDQÕ
η��������ELOHúLN�ÕVÕ�J�o�VDQWUDOLQLQ�ÕVÕO�YHULPL
C     ��ELOHúLN�ÕVÕ�J�o�VDQWUDOLQLQ�\DWÕUÕP�EHGHOL���SDUD�ELULPL���
a      : amortisman faktörü ( capital recavery factor ),

s      ��VDQWUDOLQ�\ÕOOÕN�oDOÕúPD�V�UHVL���VDQL\H��
E     : santralin elektrik üretim gücü ( kW )

�ROPDNWDGÕU�
(úLWOLN����¶GH�HOHNWULN�YH�ÕVÕQÕQ�IL\DWODUÕ�LNL�ELOLQPH\HQ�RODUDN�\HU�DOPDNWDGÕU��%X

QHGHQOH� ELU� ED÷ÕQWÕ\D� GDKD� JHUHN� GX\XOXU�� hU�QOHU� HQHUML� ED]ÕQGD� HúLW� IL\DWD� VDKLS� NDEXO
HGLOLU�� EDúND� ELU� GH÷LúOH� f e = f q DOÕQDELOLU�� %LU� EDúND� \DNODúÕP� GD� \DWÕUÕP� PDVUDIODUÕQÕ
HOHNWUL÷H�\ÕNPDNWÕU���EX�GXUXPGD��f q = f y  DOÕQÕU �$121ø0������L��

�����.RMHQHUDV\RQ�6LVWHPOHULQLQ�*HUHNOLOL÷L

+D\DWÕPÕ]ÕQ� WHPHOLQL� ROXúWXUDQ� HQHUML� NDYUDPÕQÕQ�� \|QOHQGLULOPHVLQLQ� HQ� ]RU
ELoLPL� RODQ� ÕVÕO� HQHUML�� LQVDQOÕ÷ÕQ� LON� YH� |QHPOL� NHúLIOHULQGHQ� ELUL� RODQ� DWHúOH� ELUOLNWH� EL]L
PHúJXO� HWPHNWHGLU�� )DNDW� QH� \D]ÕN� NL� LQVDQODU�� HQHUML\L�� JLWWLNoH� NHQGLOHUL� LoLQ� GH÷LO�
NHQGLOHULQH� NDUúÕ� NXOODQPD\D� EDúODPÕúODU� YH� EX� KDWD\Õ� \DúDPD� G�]H\OHULQLQ� \�NVHOPHVL



RODUDN� \RUXPODPÕúODUGÕU�� ù|\OH� NL�� JHoHQ� \�]\ÕOGDQ� EX� \DQD� G�Q\DPÕ]GD� �UHWLP� ���� NDW�
oHYUH�NLUOLOL÷L�LVH����NDW�DUWPÕúWÕU��%X�DUWÕúODUÕQ�RUWDODPD����¶L�VRQ����\ÕO�LoLQGH�ROPXúWXU�
<LQH� JHoHQ� \�]\ÕOGDQ� EX� \DQD� IRVLO� \DNÕW� NXOODQÕPÕ� YH� KDYD� NLUOLOL÷L� ��� NDW� DUWPÕúWÕU�� EX
DUWÕúÕQ����¶Õ���������\ÕOODUÕ�DUDVÕQGD�JHUoHNOHúPLúWLU��%X�DUDGD��ELWNL�YH�KD\YDQ�W�UOHULQLQ
���¶VL�\RN�ROPXúWXU��2]RQ�WDEDNDVÕQGD������DUDVÕ�LQFHOPH�ROPXúWXU��2UPDQ�\�]�|Oo�P�
���� D]DOPÕú�� ����PLO\RQ� KHNWDU� WRSUDN� HUR]\RQD� X÷UDPÕúWÕU��1�NOHHU� UHDNW|UOHU� \ÕOGD� ��
milyon m3� UDG\RDNWLI� DWÕN� �UHWPHNWH�� \DOQÕ]FD� 2(&'� �ONHOHULQGH�� \ÕOGD� ��� PLO\RQ� WRQ
RNVLMHQ�W�NHWLFL�PDGGH�GHQL]��J|O�YH�QHKLUOHUH�HYVHO�YH�HQG�VWUL\HO�DWÕN�RODUDN�DWÕOPDNWDGÕU�
��������\ÕOODUÕ� DUDVÕQGD�RUWDODPD�\ÕOOÕN�Q�IXV� DUWÕúÕ������ RODQ� �ONHPL]GHNL� GXUXP�GD� KLo
IDUNOÕ� GH÷LOGLU�� %X� ROXPVX]OXNODU� HQHUML\L�� |]HOOLNOH� ÕVÕ\Õ� \DQOÕú� NXOODQPDPÕ]GDQ� YH� HQ
|QHPOLVL�\DQOÕú�\|QWHPOHUOH��UHWPHPL]GHQ��ND\QDNODQPDNWDGÕU�

hONHPL]GH�\ÕOGD����PLO\RQ�7(3�RODQ�W�NHWLPLQLQ����¶LQLQ�RGXQGDQ�����¶VLQLQ
N|P�UGHQ�� ���¶VLQLQ� SHWUROGHQ�� ���¶�Q�Q� KD\YDQ� YH� ELWNL� DWÕNODUÕQGDQ�� ���¶LQLQ
HOHNWULNWHQ�� ��¶�Q�Q� GR÷DO� JD]GDQ� NDUúÕODQGÕ÷Õ� G�ú�Q�O�UVH�� HQHUML� �UHWLPLQGH� L]OHQHFHN
\ROXQ� oHYUH� NLUOLOL÷L�� HNRQRPL� YH� GÕúD� ED÷ÕPOÕOÕN� �]HULQGHNL� HWNLOHUL� GDKD� QHW� J|U�OHELOLU�
6|]� NRQXVX� HQHUML� W�NHWLPLQLQ� ���¶L� NRQXW� ÕVÕQPDVÕQGD�� ���¶L� VDQD\LGH�� ���¶VL� LVH
XODúÕPGD�NXOODQÕOPDNWDGÕU��6DQD\LGH�KDUFDQDQ�HQHUMLQLQ�VHNW|UHO�GD÷ÕOÕPÕ�����PHWDO�����
WRSUDN������NLP\D�����ND÷ÕW�����WHNVWLO�NROODUÕ�úHNOLQGHGLU��'ROD\ÕVÕ\OD�KHP�VDQD\LGH��KHP
GH� NRQXW� ÕVÕWPDVÕQGD� JHUHNOL� RODQ� HOHNWULN� HQHUMLVLQLQ� YH� ÕVÕO� HQHUMLQLQ� D\QÕ� ND\QDNWDQ
NDUúÕODQPDVÕ� LOH� \DSÕODFDN� RODQ� HQHUML� WDVDUUXIX� oHYUH� NLUOLOL÷LQL� YH� GÕúD� ED÷ÕPOÕOÕ÷ÕPÕ]Õ
D]DOWÕUNHQ��ND\QDNODUÕPÕ]ÕQ�KÕ]OD�W�NHQPHVLQL�GH�|QOH\HFHNWLU��$121ø0������L��

7�P�G�Q\DGD�KHU�\ÕO�úHEHNH�VDQWUDOODULQGH��UHWLOHQ�HOHNWULN�HQHUMLVLQLQ��LOHWLP�YH
GD÷ÕWÕP� KDWODUÕQGD� ROXúDQ� ND\ÕSODUGDQ� GROD\Õ�� $OPDQ\D�� øQJLOWHUH�� )UDQVD� YH� øVSDQ\D¶QÕQ
WRSODP�HQHUML�LKWL\DoODUÕQD�GHQN�ELU�NÕVPÕ�ND\EHGLOPHNWHGLU��7238=��������

'�Q\D¶GDNL� WHUPLN� J�o� VDQWUDOOHULQLQ� YHULPOLOLN� RUWDODPDVÕ� ���¶G�U�� %X� GH÷HU
VRQ�NÕUN�\ÕOGÕU�\�NVHOWLOHPHPHNWHGLU�

7�P� G�Q\D¶GD� G�ú�N� YHULP� YH� ND\ÕSODUGDQ� GROD\Õ� KHU� \ÕO� ����0LO\DU� �� HQHUML
VHNW|U�QGH� ND\EHGLOPHNWHGLU��%X� VHEHEOHUGHQ� GROD\Õ��+ROODQGD��'DQLPDUND� YH� )LQODQGL\D
JLEL� �ONHOHUGH� WRSODP� HQHUML� �UHWLPLQLQ� �� ��¶XQD� NDGDU� oÕNDQ� NRMHQHUDV\RQ� VLVWHPOHUL



.\RWR� $QODúPDVÕQD� WDUDI� ROPXúWXU�� $YUXSD� %LUOL÷L� LoHULVLQGH� GDKD� GD� |QHP� YHULOHUHN
NRMHQHUDV\RQXQ� SD\ÕQÕQ� KÕ]OD� DUWWÕUÕOPDVÕ� NDUDUÕ� DOÕQPÕúWÕU�� $\UÕFD� $PHULND¶GD� GD
NRMHQHUDV\RQ�VLVWHPOHULQLQ�JHOLúPHVL�LoLQ�oHúLWOL�VWUDWHMLOHU�JHOLúWLULOPLúWLU��7238=��������

%XQGDQ� GROD\ÕGÕU� NL�� HOHNWULN� YH� ÕVÕ� HQHUMLVLQLQ� D\QÕ� ND\QDNWDQ� NDUúÕODQPDVÕ
yöntemi, yani kojenerasyon teknolojisi gereklidir.

4.6. Otoprodüktörlük Nedir

.RMHQHUDV\RQ� VLVWHPOHUL�� \DQPDOÕ� PRWRUODUÕQ� LFDGÕQGDQ� EX� \DQD� YDURODQ
WHNQRORMLGH�� HJVR]� ÕVÕVÕQÕQ�ROGX÷X� JLEL� DWPRVIHUH� DWÕOPDVÕ� \HULQH�� EX� ÕVÕQÕQ� oRN� E�\�N� ELU
NÕVPÕQÕ� ED]HQ� ÕVÕWPD�PDNVDWOÕ�� ED]HQ� GH� HOHNWULN� �UHWLP�PDNVDWOÕ� NXOODQÕOPDVÕQÕ� VD÷OD\DQ
VLVWHPOHUGLU��(JVR]�ÕVÕVÕQÕQ�ID\GDOÕ�KDOH�JHWLULOPHVL��G�ú�QFHVL�GH�HQ�D]�\�]\ÕOGDQ�EHUL�oHúLWOL
úHNLOOHUGH�X\JXODPD\D�NRQXOPXúWXU��$QFDN�VDQD\LGH�\D\JÕQ�RODUDN�NXOODQÕOPDVÕ�VRQ����\ÕO
LoLQGH� ROPXúWXU�� 7�UNL\H
GH� NRMHQHUDV\RQ� VLVWHPOHUL�� 2WRSURG�NW|UO�N� .DUDUQDPHVL
oÕNPDGDQ�|QFH�GH�YDUGÕ��3HNoRN�ND÷ÕW�IDEULNDVÕ��úHNHU�IDEULNDODUÕ�YH�ED]Õ�5DILQHUL�YH�*�EUH
IDEULNDODUÕ�NHQGL��UHWLP�SURVHVOHUL�LoLQ�JHUHNOL�HOHNWULN�YH�ÕVÕ\Õ�NRMHQHUDV\RQ�VLVWHPOHULQGHQ
���\ÕOGDQ�EHUL��UHWPHNWH\GLOHU�

�����\ÕOÕQGD�oÕNDUWÕODQ������VD\ÕOÕ�\DVDQÕQ�|]HO�VHNW|UH�YHUGL÷L�HOHNWULN�WHVLVOHULQL
NXUPD� YH� LúOHWPH� \HWNLVL� NRMHQHUDV\RQXQ� ELOLQoOL� YH� SODQOÕ� ELU� úHNLOGH� X\JXODPD� DODQÕQD
NRQXOPDVÕQÕ� VD÷ODPÕúWÕU�� %X� \DVDGDQ� \DNODúÕN� ELU� \ÕO� VRQUD� oÕNDUWÕODQ� �������� VD\ÕOÕ
NDUDUQDPH� LOH� 7�UNL\H
GH� �2WRSURG�NW|UO�N�� \DVDO� DOW� \DSÕVÕ� ROXúWXUXOPXú� YH� R� J�QGHQ
LWLEDUHQ� ELOLQHQ� JHOLúPHVL\OH� 2WRSURG�NW|UO�N�� ����� \ÕOÕ� VRQX� LWLEDUL\OH�� 7�UNL\H� HOHNWULN
�UHWLPLQLQ�����
�Q���UHWHQ�HQ�E�\�N�|]HO�HQHUML�VHNW|U��ROPD�EDúDUÕVÕQÕ�J|VWHUPLúWLU������
\ÕOÕQGD� 7�UNL\H
GH� LúOHWPHGH� RODQ� ��� 2WRSURG�NW|U
�Q� WRSODP� HOHNWULN� �UHWLP� NDSDVLWHVL
�����0:
D�\DNÕQGÕ��$\UÕFD� �\LQH�����¶GH�(QHUML�YH�7DELL�.D\QDNODU�%DNDQOÕ÷ÕQD� WRSODP
NDSDVLWHVL��������0:�RODQ�����DGHW�\HQL�2WRSURG�NW|U�WHVLVL�EDúYXUXVX�\DSÕOPÕúWÕ��$ö,ù�
1998b).



2WRSURG�NW|U�� NHQGL� IDDOL\HW� DODQÕ� LoLQ� HOHNWULN� �UHWPHN� DPDFÕ\OD� 7�&�� 7LFDUHW
.DQXQX
QD� J|UH� NXUXOPXú� W�]HO� NLúLOL÷LQ� DGÕGÕU�� .RMHQHUDV\RQ� LVH� 2WRSURG�NW|U�Q� NHQGL
HOHNWULN� �UHWLP� VLVWHPLQL� NXUDUNHQ� VHoWL÷L�� HOHNWULN� YH� ÕVÕ\Õ� ELUOLNWH� �UHWHQ� WHNQRORMLQLQ
DGÕGÕU��3HN�oRN�HOHNWULN�W�NHWLFLVL�D\QÕ�]DPDQGD�ÕVÕ�W�NHWLFLVL�ROGX÷XQGDQ��EX�LNL� LKWL\DFÕQ�
ELUOLNWH�� D\QÕ� ND\QDNWDQ� YH� D\QÕ� HNLSPDQÕ� NXOODQDUDN� �UHWLOPLú� ROPDVÕ�� HQ� \�NVHN� oHYULP
UDQGÕPDQÕQD� XODúPD\Õ� VD÷ODPÕúWÕU�� øúWH�� EX� GL]D\Q� YH� WHNQRORMLVLQLQ� DGÕ� NRMHQHUDV\RQGXU�
.RMHQHUDV\RQ� HVDVOÕ� �UHWLP� VLVWHPOHULQGH�� JD]� W�UELQLQH� YH\D� PRWRUD� YHULOHQ� \DNÕW
HQHUMLVLQLQ� �� ��
Õ� HOHNWULN� YH� ID\GDOÕ� ÕVÕ� úHNOLQGH� ND]DQÕOPDNWDGÕU�� dRN� \�NVHN� HQHUML
WDVDUUXIX�VD÷OD\DQ�EX�VLVWHPOHU�2WRSURG�NW|UOHULQ�WHUFLK�HWWLNOHUL�VLVWHP�ROPDNWDGÕU�

$QFDN�2WRSURG�NW|UOHU�LoLQ�PXKDNNDN�NRMHQHUDV\RQ�WHVLVL�NXUPD�úDUWÕ�GD�\RNWXU�
+LGUROLN�VDQWUDO�NXUDUDN��UHWPH\L�DPDoOD\DQ�2WRSURG�NW|UOHU�NXUXOGX÷X�JLEL��N|P�U�� IXHO
RLO��QDIWD��/3*�\DNDQ�2WRSURG�NW|UOHU�GH�YDUGÕU��$QFDN�N|P�U�YH�IXHO�RLO�\DNDQ�VLVWHPOHUGH
RUWD\D� oÕNDQ� HJVR]� JD]ODUÕQÕQ� dHYUH� %DNDQOÕ÷Õ� OLPLWOHULQH� X\DFDN� úHNLOGH� DUÕWÕOPDVÕ
]RUXQOXOX÷X�� KHP� NXUXOXú� PDVUDIODUÕQÕ� DUWWÕUGÕ÷Õ�� KHP� GH� NRMHQHUDV\RQXQ� LGHDO� oHYULP
UDQGÕPDQÕQD�XODúÕOPDGÕ÷Õ�LoLQ��2WRSURG�NW|UOHU��H÷HU�KLGUROLN�HQHUML��UHWLP�PDNVDWOÕ�RODUDN
NXUXOPDPÕúODUVD�� WHVLVOHULQL� NRMHQHUDV\RQ� HVDVÕQD� J|UH� NXUPDNWDGÕUODU�� .RMHQHUDV\RQ�
D\UÕFD�� oHYUH� GRVWX� HQHUML� �UHWLP� VLVWHPL� ROPDNOD� GD� \HúLO� HQHUMLQLQ�� \HQLOHQHELOLU� HQHUML
ND\QDNODUÕQGDQ�VRQUD��HQ�J�]HO�|UQH÷LQL�ROXúWXUPDNWDGÕU��$ö,ù������E��

%D]Õ� �U�QOHULQ� �UHWLP� PDOL\HWL� LoLQGH� HQHUML� PDOL\HWL� �� ��
ODUD� XODúPDNWDGÕU�
$O�PLQ\XP�� EDNÕU�� GHPLU�oHOLN�� ND÷ÕW�� NLP\D� YH� VHUDPLN� VDQD\LOHULQLQ� PDOL\HW� JLUGLOHUL
LoLQGH� HQHUML� oRN� E�\�N� \HU� WXWPDNWDGÕU�� %X� VDQD\L� NROODUÕ� LoLQ� HQHUML� PDOL\HWOHULQLQ
XFX]ODWÕOPDVÕ��JHUHN�Lo�SL\DVDGD�JHUHNVH�GÕú�SL\DVDGD�PXND\HVHOL��VW�QO�N�VD÷OD\DFDN�NDGDU
|QHP�DU]HWPHNWHGLU��.DOLWHOL�� �\DQL�IUHNDQVÕ�YH�YROWDMÕ�VDELW���KLo�NHVLOPH\HQ�YH�LVWHQLOGL÷L
NDGDU� EXOXQDELOHQ� HQHUML�� JHUoHNOHúWLULOPHVL� ]RUXQOX� RODQ� G�Q\D� VWDQGDUWODUÕQGDNL� �U�Q�Q
ROPD]VD� ROPD]� úDUWÕ� KDOLQH� JHOPLúWLU�� %D]Õ� VDQD\L� NROODUÕQGD� HOHNWULN� HQHUMLVLQLQ� �� VDQL\H
ELOH� NHVLOPHVL� oRN� E�\�N� GHIROX�PDOD� \DQL� |QHPOL� LPDODW� ND\ÕSODUÕQD� QHGHQL� ROPDNWDGÕU�
%XJ�Q��ONHPL]GH�VDQD\L�HOHNWUL÷L�7($ù�YH\D�7('$ù
WDQ�����FHQW�NZK
OÕN�ELU�ILDWOD�WHPLQ
HGLOHELOPHNWHGLU�� $\UÕFD�� �� QR
OX� NDORULIHU� \DNÕWÕ� NXOODQDUDN� ����� NFDO
OÕN� ÕVÕ� HQHUMLVL� �
FHQW
WHQ�DúD÷Õ\D�PDOHGLOPHPHNWHGLU��%LU�IDEULND�LKWL\DFÕ�RODQ�HOHNWUL÷L�7($ù�YH\D�7('$ù



\HULQH� NHQGL� NXUDFD÷Õ�.RMHQHUDV\RQ� WHVLVLQGH� �UHWPHVL� KDOLQGH� HOHNWULN� ���� FHQW
H� YH� ÕVÕVÕ
(1000 Kcal) 2 cent'e üretilebilmektedir. Yani enerji girdilerinin maliyetinde % 50 tasarruf

VD÷ODQDELOPHNWHGLU��$\UÕFD��2WRSURG�NW|U��NHQGL�VDQWUDOÕQGDQ�HOGH�HWWL÷L�NDOLWHOL�HOHNWULNOH�
DQD� �U�Q�Q�� G�Q\D� VWDQGDUWODUÕQGD� YH� NHVLQWLVL]� �UHWPH� SHUIRUPDQVÕQÕ� GD� \DNDODPÕú
ROPDNWDGÕU��$ö,ù������E��

��������� WDULKLQGH� oÕNDQ� ����� VD\ÕOÕ� (/(.75ø.� 3ø<$6$6,� <$6$6,
QD� J|UH
EXQGDQ� E|\OH� <DS�øúOHW�'HYUHW� �%27�� YH\D� <DS�øúOHW� �%2�� PRGHOLQH� J|UH� VDQWUDO
NXUXODPD\DFDNWÕU�� d�QN�� \DVDQÕQ� DPDFÕ�� UHNDEHWH� GD\DOÕ�� VHUEHVW� HOHNWULN� SL\DVDVÕ
\DUDWPDNWÕU�� g]HO� VHNW|U� \HQL� WHVLVOHULQL� NXUGXNoD�� 7($ù
ÕQ� HOLQGH� EXOXQDQ� VDQWUDOOHULQ�
WRSODP� �UHWLP� NDSDVLWHVL� LoLQGHNL� SD\Õ� JLGHUHN� D]DODFDN� YH� ����
OX� \ÕOODUGD� �� ��
OHUH
JHULOH\HFHNWLU�� %|\OHFH� HQHUML� SL\DVDVÕ� �UHWLP� úLUNHWOHUL� LOH� 2WRSURG�NW|UOHUH� NDODFDNWÕU�
2WRSURG�NW|UOHULQ�����
ODUD�YDUDQ�\�NVHN�UDQGÕPDQ�DYDQWDMÕ���UHWLP�úLUNHWOHULQLQVH��\�NVHN
NDSDVLWH�DYDQWDMODUÕ�RODFDNWÕU��2WRSURG�NW|UO�÷�Q�\XPXúDN�NDUQÕ��\HQL�\DVD\D�J|UH���DQFDN
\ÕOOÕN� �UHWLPLQLQ� �� ��
VL� NDGDU� HOHNWUL÷L� SL\DVD\D� VDWDELOPHVLGLU�� %LU� EDúND� LIDGH\OH
Otoprodüktör Grubu'na dahil olan fabrika sahiplerinin toplam kapasitesi 100 ise ancak

EXQXQ� �� ��
VL� NDGDUÕQÕ� 7($ù� YH\D� 7('$ù
D� VDWDELOPHVLQH� L]LQ� YHULOHFH÷L� LoLQ� ���
ELULPGHQ�GDKD�E�\�N�NDSDVLWHGH�NXUXODPD\DFDNWÕU��$QFDN�N�o�N�HQHUML��UHWLP�PHUNH]OHUL�
HOHNWULN�VLVWHPOHULQL�\HQLGHQ�\DSÕODQGÕUDQ�YH�\DVDO�G�]HQOHPHOHULQGH��GHUHJXODWLRQ�D�JLGHQ
$YUXSD�YH�$PHULND
QÕQ�X\JXODPD\D�EDúODGÕ÷Õ�E|OJHVHO�HOHNWULN��UHWLPOHULQL�JHWLUGL÷L�YH�EX
|]HOOL÷L\OH� LOHWLP� YH� GD÷ÕWÕP� ND\ÕSODUÕQÕ� RUWDGDQ� NDOGÕUGÕ÷Õ� LoLQ�� oD÷ÕPÕ]ÕQ� LGHDO� HOHNWULN
�UHWLP� VLVWHPOHUL� ROPD� D\UÕFDOÕ÷ÕQD� VDKLSWLU�� .DoDN�ND\ÕS� RUDQÕQÕQ� �� ��
OHUH� \�NVHOGL÷L
�ONHPL]GH� HQHUMLQLQ� W�NHWLOGL÷L� E|OJHOHUGH� �UHWLOPHVL� NRQXVX� VRQ� GHUHFH� |QHP
ND]DQPDNWDGÕU��%X�ED÷ODPGD�2UJDQL]H�6DQD\L�%|OJHOHULQGH��VDQD\L�E|OJHVLQLQ�KHP�ÕVÕ��KHP
GH�HOHNWULN� LKWL\DFÕQÕQ�NHQGL� LoLQGHNL� WHN�ELU� ND\QDNWDQ�NDUúÕODQÕ\RU�ROPDVÕ�� EX�E|OJHOHULQ
ELUELUL� DUGÕQD� NHQGL� NRMHQHUDV\RQ� WHVLVOHULQL� NXUPDODUÕQD� \RO� DoPÕúWÕU�� +DOHQ� �� E|OJHGH�
%XUVD��ø]PLU�$WDW�UN��0DQLVD��'HQL]OL�YH�(VNLúHKLU�2UJDQL]H�6DQD\L�%|OJHOHULQGH��NXUXOPXú
YH� LúOHWPHGH� RODQ� .RMHQHUDV\RQ� WHVLVOHUL� VD\HVLQGH� �U�Q� PDOL\HWOHULQGH� �� ��
OHUH� YDUDQ
WDVDUUXIODU� VD÷ODQPÕúWÕU�� %X� E|OJHOHUL�� \HQLOHULQLQ� L]OH\HFH÷L� PXKDNNDNWÕU�� 'R÷DO� JD]ÕQ
DQFDN�7�UNL\H
QLQ� EHúWH� ELULQH� XODúDELOGL÷L� úX� RUWDPGD� ELOH� EX� NDGDU� E�\�N� NRMHQHUDV\RQ



JHOLúPHVLQLQ�� 0DYL� $NÕP� YH� øUDQ
GDQ� JHOHFHN� GR÷DO� JD]ÕQ� GHVWH÷L\OH� W�P� �ONH� G�]H\LQH
\D\ÕODFD÷ÕQD�LQDQÕOPDNWDGÕU �$ö,ù������E��

����������<�]\ÕOGD�.RMHQHUDV\RQXQ��<HUL

'�Q\D¶GD� ��� \ÕOGDQ� EHUL�� 7�UNL\H¶GH� �� \ÕOGÕU� X\JXODQPDNWD� RODQ� NRMHQHUDV\RQ
VLVWHPOHUL�� DU]� HWWLNOHUL� \�NVHN� oHYULP� UDQGÕPDQÕ� LOH� VD÷ODGÕNODUÕ� NROD\� LúOHWPH� LOH
GD\DQÕOPD]�FD]LEHGH�ELU�\DWÕUÕP�PRGHOL�ROPD�D\UÕFDOÕ÷ÕQÕ�NRUXPDNWDGÕU�YH�����\�]\ÕOGD�GD
NRUXPD\D�GHYDP�HGHFHNWLU��$121ø0������L��

%XJ�Q� $YUXSD� %LUOLOL÷L� HQHUML� SROLWLNDVÕQÕQ� LNL� WHPHO� WDúÕ� YDUGÕU�� %XQODUÕQ� LONL
HQHUML� SD]DUÕQÕQ� W�P�\OH� VHUEHVW� SD]DUD� G|Q�úW�U�OPHVL�� LNLQFLVL� LVH� oHYUH� NRUXPD
VRUXPOXOX÷XQGD� XOXVODUDUDVÕ� SD\ODúÕPÕQ� VD÷ODQPDVÕGÕU�� (QHUML� SD]DUÕQÕQ� VHUEHVW� KDOH
JHWLULOPHVL�� HQHUML� DU]ÕQGD� \�NVHN� UHNDEHW�� IL\DWODUGD� JLGHUHN� \�NVHOHQ� úHIIDIOÕN�� HOHNWULN
úHEHNHOHULQLQ� oD÷GDú� JHOLúPLúOLN� G�]H\LQH� XODúWÕUÕOPDVÕ� YH� NRMHQHUDV\RQ� X\JXODPDODUÕQD
D÷ÕUOÕN�YHULOPHVL��JHOLúPHOHULQL�GH�EHUDEHULQGH�JHWLUPHNWHGLU��*HOLúPLú� HQHUML� SD]DUÕQÕQ� HQ
|QHPOL� |]HOOL÷L� HQG�VWUL\HO� \D� GD� GRPHVWLN� W�NHWLFLOHULQ�� NDOLWHOL� HQHUML\L� X\JXQ� IL\DWOD
DOPDODUÕQD�LPNDQ�VD÷OD\DFDN�UHNDEHW�RUWDPÕQÕ�\DUDWPDVÕGÕU�

%X� RUWDP�� E�\�N� W�NHWLFLOHULQ� \DNÕQÕQGD�� JHOLúPLú� YH� J�YHQOL� HOHNWULN
VLVWHPOHULQLQ� ELUELUOHUL\OH� \DUÕúÕU� ELoLPGH� HQHUML� DU]ÕQD� KD]ÕU� ROPDODUÕ� P�PN�QG�U�� <DQL
oD÷ÕPÕ]GD� W�NHWLP� PHUNH]OHULQH� HQHUML� KDWODUÕ\OD� HQHUMLQLQ� QDNOL� \HULQH�� W�NHWLP
PHUNH]OHULQH� \DNÕQ� �UHWLFLOHULQ� ELU� UHNDEHW� RUWDPÕ� LoLQGH� �LNL� \D� GD� �o� �UHWLFLQLQ� \DUDWWÕ÷Õ
HQHUML�DU]Õ� LOH���UHWLPOHULQL�DU]�HGHFHNOHUL�ELU�SL\DVDQÕQ�ROXúWXUXOPDVÕ�\|Q�QH�JLGLOPHOLGLU�
'HVDQWUDOL]DV\RQ� GHGL÷LPL]� EX� VLVWHPLQ� |]HWL� W�NHWLP� PHUNH]OHULQH� \DNÕQ� �UHWLP
ELULPOHULQLQ� ROXúWXUXOPDVÕGÕU�� øúWH� NRMHQHUDV\RQ�� W�NHWLP� PHUNH]OHULQLQ� \DNÕQÕQGD
NXUXOPDVÕ\OD� \�NVHN� UDQGÕPDQÕ\OD� YH� WHPL]� HQHUML� �UHWLP� WHNQRORMLVL� LOH�� EX� oD÷GDú
JHOLúPHQLQ�HQ�J�]HO�|UQH÷LQL�ROXúWXUPDNWDGÕU��$121ø0������L��

$YUXSD¶GD�.RMHQHUDV\RQ�VLVWHPOHUL�GDKD�oRN��NÕúODUÕ�X]XQ�YH�VR÷XN�JHoHQ�.X]H\
$YUXSD� �)LQODQGL\D�� 'DQLPDUND� YH� +ROODQGD� JLEL�� �ONHOHULQGH�� úHKLUOHULQ� ELU� PHUNH]GHQ



ÕVÕWÕOPDVÕ\OD� EDúODPÕúWÕU�� %|\OHFH� NRQXWODUÕQ� LKWL\DFÕ� RODQ� ÕVÕ� �UHWLOLUNHQ� GL÷HU� \DQGDQ� GD�
\LQH� NRQXWODUÕQ� YH� VDQD\L� WHVLVOHULQLQ� HOHNWULN� LKWL\DFÕ� NDUúÕODQPÕúWÕU�� <DQL� $YUXSD¶GD� ÕVÕ
�UHWLP� DPDoOÕ� .RMHQHUDV\RQ� SURMHOHUL� GDKD� |QFH� EDúODPÕú� YH� GDKD� oRN� \D\JÕQODúPÕúWÕU�
)LQODQGL\D�� +ROODQGD� YH� 'DQLPDUND� JLEL� .X]H\� $YUXSD� �ONHOHULQGH� NRQXWODUÕQ� ���¶Õ
PHUNH]L� ÕVÕWPD� VLVWHPL� LOH� ÕVÕWÕOPDNWD� YH� EX� VLVWHPOHULQGH� HQ� D]� \DUÕVÕQGD� NRMHQHUDV\RQ
VLVWHPLQLQ� X\JXODQPDNWD� ROGX÷XQX� J|U�\RUX]�� %X� JLEL� �ONHOHUGH� NRMHQHUDV\RQOD� �UHWLOHQ
HOHNWULN�HQHUMLVLQLQ�WRSODP�HOHNWULN�W�NHWLPLQGHNL�SD\ÕQÕQ����¶ODUD�XODúWÕ÷ÕQÕ�J|UPHNWH\L]�
hONHPL]GH� EX� UDNDPÕQ�� ����¶GH����� ����� \ÕOÕ� LWLEDUL\OH����� ROGX÷XQX� J|U�\RUX]�� ����
\ÕOÕQGD�����YH������\ÕOÕQGD����¶D�XODúDFD÷ÕQÕ� WDKPLQ�HGL\RUX]��%X�KHVDSWD������\ÕOÕQGD
7�UNL\H¶QLQ� NXUXOX� HOHNWULN� �UHWLP� J�F�Q�Q� �������� 0:� RODFD÷ÕQÕ� YH� EXQXQ� ������
0:¶ÕQÕQ�NRMHQHUDV\RQD�GD\DOÕ�WHVLVOHUGHQ�ROXúDFD÷Õ�YDUVD\ÕOPÕúWÕU��$121ø0������L��

hONHPL]GH� ����������� \ÕOÕQGD� oÕNDUWÕOPÕú� RODQ� 2WRSURG�NW|UO�N� .DUDUQDPHVL�
RQGDQ� |QFH� GHYOHW� NXUXOXúODUÕQÕQ� X\JXODGÕ÷Õ� EHQ]HUL� SURMHOHUL� VD\PD]VDN�� NRMHQHUDV\RQ
\DWÕUÕPODUÕ� LoLQ� WHúYLN� XQVXUX� ROPXúWXU�� 'HYOHWLPL]LQ� JHWLUGL÷L� YHUJL� LDGHVL� YH� J�PU�N
PXDIL\HWL� JLEL� WHúYLNOHULQ� U�]JDUÕQÕ� DUNDODUÕQD� DODQ� 2WRSURG�NW|UOHU�� ����� (\O�O� VRQXQD
NDGDU����DGHW�NRMHQHUDV\RQ�WHVLVLQL�NXUDUDN�LúOHWPH\H�DOPÕúODUGÕU��g]HO�HQHUML�\DWÕUÕPODUÕQÕQ
HQ� UDQGÕPDQOÕVÕ� �.RMHQHUDV\RQGD� oHYULP� UDQGÕPDQÕ����¶D� NDGDU� \�NVHOPHNWHGLU��� ROGX÷X
NDGDU� \DVDO� DOW� \DSÕVÕ� HQ� VD÷ODP� RODQ� NRMHQHUDV\RQ�� \DQL� 2WRSURG�NW|UO�N� X\JXODPDODUÕ�
KLoELU�\DVDO�HQJHOH� WDNÕOPDGDQ��RUWDODPD�HOHNWULN� W�NHWLP�DUWÕúÕQÕQ�����ROGX÷X��ONHPL]GH
\ÕOOÕN�����DUWÕúOD�E�\�PHNWH�YH�JHOHFHN�\ÕOODUÕQ�HOHNWULN�YH�ÕVÕ�W�NHWLP�DUWÕúÕQÕ�NDUúÕOD\DFDN
HQ�J�YHQLOLU��UHWLP�ND\QD÷Õ�RODFD÷Õ�DQODúÕOPDNWDGÕU�

Tüketici, üretici ve ülkemiz ekonomisi yönünden bu kadar cazip bir enerji üretim

PRGHOL�ED]Õ�VRUXQODU�QHGHQL\OH��ONHPL]GH�\HWHULQFH�NXOODQÕODPDPDNWDGÕU��(Q�|QHPOL�VRUXQ�
GR÷DOJD]ÕQ� DQFDN� �ONHPL]LQ� N�o�N� ELU� E|OJHVLQH� XODúDELOPLú� ROPDVÕGÕU�� .RMHQHUDV\RQ
GL\DQÕQÕQ� KD\DW� ND\QD÷Õ� RODQ� GR÷DOJD]�� DQFDN� oRN� VÕQÕUOÕ� YDUOÕ÷Õ\OD�� E|OJHOHU� DUDVÕ� KDNVÕ]
UHNDEHWLQ�GH�HQ�|QHPOL�QHGHQLQL�ROXúWXUPDNWDGÕU��8OXVDO�GR÷DOJD]�úHEHNHVL�\DUDWÕOPDGÕNoD
YH� EX� úHEHNH\H� WDOHS� HGLOHQ� GR÷DOJD]� YHULOPHGLNoH� EX� KDNVÕ]� UHNDEHW� GHYDP� HGLS
JLGHFHNWLU�� %27$ù�� XOXVDO� GR÷DOJD]� úHEHNHVLQLQ� \DSÕPÕQGD� JHo� NDOPDNWD�� \HWHUOL� JD]
WHPLQLQGH� GH� EDúDUÕOÕ� RODPDPDNWDGÕU��*HOHFHN� \ÕOODUGD� EX� VRUXQXQ� JLGHULOPHVL��%27$ù¶D



JD]GD� WHNHOFLOLN� \HWNLVL� YHUHQ� ���� VD\ÕOÕ� .+.¶� QLQ� NDOGÕUÕODUDN� \D� GD� GH÷LúWLULOHUHN�� |]HO
VHNW|UH�JD]�WHVLVOHUL�NXUPD�YH�JD]�LWKDO�HWPH�\HWNLVLQLQ�WDQÕQPDVÕQD�ED÷OÕGÕU�

(7.%¶QLQ� �ONHPL]LQ� E�\�N� ELU� E|O�P�QGH� ROPD\DQ� GR÷DOJD]� \HULQH� DOWHUQDWLI
\DNÕW� \DUDWPD� JD\UHWOHULQL� WDNGLUOH� NDUúÕOÕ\RUX]�� (7.%� 3HWURO� øúOHUL� *HQHO�0�G�UO�÷�Q�Q
+D]LUDQ� ����¶GHQ� EHUL� oÕNDUGÕ÷Õ� \|QHWPHOLN� YH� WHEOL÷OHUOH� /3*�� IXHO� RLO� YH� PRWRULQLQ
HOHNWULN� �UHWLP�PDNVDWOÕ� NXOODQÕPÕQGD�$)ø)� YH� $79¶\L� |QHPOL� |Oo�GH� D]DOWÕOPDVÕ\OD�� EX
\DNÕWODUÕQ������.FDO�IL\DWÕ��GR÷DO�JD]OD�\DUÕúDFDN�VHYL\H\H�LQPLú�YH�NDQDDWLPL]FH�E|OJHOHU
DUDVÕ�KDNVÕ]�UHNDEHW�E�\�N�|Oo�GH�RUWDGDQ�NDONPÕúWÕU�

.RMHQHUDV\RQ� X\JXODPDODUÕ� NRQXVXQGD� |QHPOL� ELU� HQJHO� GH� 2WRSURG�NW|UO�N
.DUDUQDPHVL� LOH� RWRSURG�NW|UO�N� VLVWHPL� WHúYLN� HGLOPHVLGLU�� $VOÕQGD� WHúYLN� HGLOPHVL
JHUHNHQ�� RWRSURG�NW|U� GH÷LO� NRMHQHUDV\RQ� GL]D\Q� YH� WHNQRORMLVLGLU�� %X� oRN� \�NVHN
UDQGÕPDQOÕ�oD÷GDú�VLVWHPL�LVWHU�RWRSURG�NW|U�LVWHU�WRSOX�NRQXW�\DWÕUÕPFÕVÕ�X\JXODVÕQ��ONHPL]
HNRQRPLVLQH� NDWNÕVÕ� D\QÕGÕU�� <DQL� \�NVHN� HQHUML� WDVDUUXIXGXU�� %X� QHGHQOH�� DQÕODQ
NDUDUQDPH��RWRSURG�NW|UO�÷�Q�NDWÕ�oHUoHYHVLQGHQ�oÕNDUWÕOPDOÕ�YH�NRMHQHUDV\RQ�WHNQRORMLVLQL
JHWLUHQ� YH� EXQX� IL]LELOLWH� UDSRUX\OD� NDQÕWOD\DQ� KHU� \DWÕUÕPFÕ\D� EX� WHVLVOHUL� NXUPD� LPNDQÕ
YHUPHOLGLU��$121ø0������L��

4.8.  Kojenerasyon ve Türkiye

7�UNL\H
GH� EXJ�Q� RWRSURG�NW|U� RODUDN� NXUXOPXú� NRPELQH� oHYULP� VDQWUDOOHUL�
NRMHQHUDV\RQ� �QLWHOHUL� RODUDN� WDQÕQPDNWDGÕU�� <DS�øúOHW�'HYUHW� YH� <DS�øúOHW� PRGHOOHUL�
DQD\DVDO�YH�\DVDO�HQJHOOHU��|]HOOLNOH�XOXVODUDUDVÕ�WDKNLPH�JLGLOHPH\LúL�QHGHQL�LOH�DU]XODQDQ
JHOLúPH\L�VD÷OD\DPDPÕúODUGÕU��%X�\|QWHPOHUOH�JHUHNOL�VDQWUDOOHULQ�NXUXOPDVÕ�JHFLNWL÷LQGHQ�
VDQD\LFL� JHUHNVLQLP� GX\GX÷X� HOHNWUL÷L� NHVLQWLVL]� YH� NDOLWHOL� HOGH� HGHELOPHN� LoLQ
RWRSURG�NW|U� RODQD÷ÕQD� \|QHOPLúWLU�� (QHUML� YHULPOLOL÷L�� HQHUML� HNRQRPLVL� YH� oHYUH� GRVWX
VLVWHP�ELOLQFLQLQ�\HUOHúPHVL�VRQXFX��RWRSURG�NW|U�WHUPLN�VDQWUDOOHU�NRMHQHUDV\RQ�VDQWUDOOHUL
ELoLPLQGH�NXUXOPDNWDGÕU��7h6ø$'��������



Otoprodüktör kojenerasyon santrallerin özellikle gaz türbinli (veya gaz + buhar

W�UELQOL��RODUDN������\ÕOÕQGDQ�VRQUD�NXUXOGX÷X�J|U�OPHNWHGLU��%X�VDQWUDOOHUGH�YHULPOLOLN�YH
UDQWDELOLWH�SURMHQLQ�ÕVÕ�YH�HOHNWULN�DPDoOÕ�JHOLúWLULOPHVLQH�YH� ÕVÕ�HOHNWULN�RUDQÕQÕQ����������
DUDVÕQGD�WXWXOPDVÕQD�ED÷OÕGÕU��$QFDN��DWÕN�ÕVÕ\Õ�GH÷HUOHQGLUPH\HQ�EDVLW�oHYULPOL�VDQWUDOOHULQ
oR÷XQOXNWD� ROGX÷X� J|U�OPHNWHGLU�� 2WRSURG�NW|U� NRMHQHUDV\RQ� VDQWUDOOHUL� úHEHNH\H� ED÷OÕ
RODUDN�oDOÕúPDODUÕQÕ�V�UG�UPHNWHGLU�

6|]�NRQXVX�RWRSURG�NW|U�WHVLVOHULQ�YH�SURMHOHULQ�LoHULVLQGH�D÷ÕUOÕNOÕ�ND\QDN�GR÷DO
JD]GÕU�� 'R÷DO� JD]� GÕúÕQGD� /3*�� IXHO� RLO�� QDIWD� YH� EXQODUÕQ� NRPELQDV\RQX��PRWRULQ�� NRN�
N|P�U�� DWÕN� ÕVÕ�� MHRWHUPDO� HQHUML�� U�]JDU� HQHUMLVL� YH� KLGUROLN� HQHUML� \HU� DOPDNWDGÕU�� (NLP
�����LWLEDUL�LOH�LúOHWPHGH�RODQ�WHUPLN�RWRSURG�NW|UOHU�����QLWH�LOH�WRSODP�������0:�NXUXOX
J�oWH�ROXS���UHWLP�NDSDVLWHOHUL���������*:K�\ÕO
GÕU��$QFDN�EX� WHUPLN��QLWHOHULQ���� WDQHVL
NRMHQHUDV\RQ� NDUDNWHUOL� VD\ÕODELOLU� YH� EXQODUÕQ� NXUXOX� J�oOHUL� WRSODPÕ� ���� 0:�� �UHWLP
NDSDVLWHOHUL�GH���������*:K�\ÕO�NDGDUGÕU�

<LQH�HNLP������ LWLEDUÕ� LOH� LúOHWPHGH�RODQODUD� HN�RODUDN�� V|]OHúPHVL� LP]DODQPÕú
EXOXQDQ� VDQWUDOODUÕQ� ELU� \ÕO� LoLQGH� LúOHWPH\H� JLUPHVL\OH� RWRSURG�NW|U� NRMHQHUDV\RQ� NXUXOX
J�F����������0:
D�YH�HOHNWULN��UHWLP�NDSDVLWHVLOHUL� GH����������*:K�\ÕO
D� \�NVHOPLúWLU�
%X� NDGDU� HOHNWULN� �UHWLPLQLQ� \DQÕVÕUD� ����0WHS�\ÕO� WHNQRORMLN� ÕVÕ� �UHWLPL� GH� VD÷ODQPÕúWÕU
�7h6ø$'��������

6RQ� G|QHPOHUGH� 2WRSURG�NW|U� <|QHWPHOL÷L
QGH� EDúODQJÕoWDQ� VRQUD� RUWDN
VD\ÕVÕQÕQ�DUWDELOPHVL��RWRSURG�NW|U�NDSVDP�DODQÕQÕQ�JHQLúOHWLOPHVL��LKWL\Do�ID]ODVÕ�HOHNWUL÷LQ
VDWÕú� NRúXOODUÕQÕQ� G�]HQOHQPHVL� YH� PDKVXSODúPD� JLEL� L\LOHúWLUPHOHU� \DSÕOPÕú� ROPDNOD
ELUOLNWH�� \HWHUOL� VD\ÕODPD]�� 6DQD\L� WHVLVOHUL�� KDVWDQHOHU� YH� E�\�N� X\GX� NHQWOHULQ� \DQÕVÕUD�
E�\�N� WXUL]P� PHUNH]OHUL� RWRSURG�NW|U� NDSVDPÕQD� DOÕQPDOÕ�� X\GX� NHQW� \HUOHúLP� ELULPL
X\JXODPDODUÕ�NDSVDPÕQD��N�o�N�X\GX�NHQWOHU�GH�VRNXOPDOÕ�YH�RWRSURG�NW|U�VDQWUDOOHULQ�DWÕN
ÕVÕVÕ� LOH�QRUPDO�NHQW�DODQODUÕQD� ÕVÕ� HQHUMLVL� VDWÕOPDVÕQD�RODQDN� WDQÕQPDOÕGÕU��$\UÕFD�� LKWL\Do
ID]ODVÕ�HOHNWULN�VDWÕú�IL\DWÕQD�X\JXODQDQ�WDULIH�\�NVHOWLOPHOLGLU�

5DQWDEO� LúOHWPHFLOLN� DoÕVÕQGDQ�� RWRSURG�NW|U� NRMHQHUDV\RQ� �QLWHOHULQH� \DNÕW
VHoLPLQGH�EDúWD�JHOHQ�IDNW|U��\DNÕW�IL\DWODUÕGÕU��8OXVODUDUDVÕ�(QHUML�$MDQVÕ�UDSRUODUÕQD�J|UH�
7�UNL\H
GH� HOHNWULN� �UHWLFLOHULQH� X\JXODQDQ� GR÷DO� JD]� IL\DWODUÕQÕQ� $%'� YH� ED]Õ� $YUXSD



�ONHOHULQGHQ� \�NVHN� ROXúX� EXUDGD� HWNLOLGLU�� $QFDN�� HOHNWULN� �UHWLPL� GÕúÕQGD� VDQWUDOGHQ
VD÷ODQDQ�WHNQRORMLN�ÕVÕ��UHWLPL��LúOHPL�UDQWDEO�GXUXPD�JHWLUPHNWHGLU�

6DQD\LPL]H� XOXVODUDUDVÕ� SL\DVDGD� UHNDEHW� J�F�� ND]DQGÕUPDN� LoLQ� L]OHQPHVL
JHUHNHQ� SROLWLNDODUGDQ� ELUL�� HQHUML� IL\DWODUÕQÕQ� VHUEHVW� SL\DVD� NRúXOODUÕQD� X\JXQ
G�]HQOHPHOHUOH� G�ú�U�OPHVLGLU�� %X� QHGHQOH�� |]HO� VHNW|U� RWRSURG�NW|UOHULQH� VXQXODQ
\DNÕWODUGDQ�KHU� W�UO��YHUJL�YH� IRQ�NHVLQWLVLQLQ�NDOGÕUÕOPDVÕ��\D�GD�RODELOGL÷LQFH�D]DOWÕOPDVÕ
JHUHNLU�� <HWHUOL� GR÷DOJD]ÕQ� EXOXQPDGÕ÷Õ� EX� G|QHPGH�� NXOODQÕODELOHFHN� SHWURO� �U�Q�
DOWHUQDWLI� \DNÕWODU� �]HULQGHNL� YHUJL� \�N�� D]DOWÕOPDOÕ�� |]HOOLNOH� $NDU\DNÕW� 7�NHWLP� 9HUJLVL
VÕIÕUODQPDOÕGÕU��=DPDQÕQGD�\DSÕOPD\DQ�\DWÕUÕPODUGDQ�ND\QDNODQDQ�HOHNWULN�VRUXQXQD�LOLúNLQ
ROXPVX]OXNODU�� �UHWLPFL� RWRSURG�NW|U� NHVLPLQLQ� HQJHOOHQPHVLQH� YH� FH]DODQGÕUÕOPDVÕQD
QHGHQ�ROPDPDOÕGÕU��7h6ø$'��������

(OGH�ROXQDQ�oÕNWÕODUD�J|UH��NXUXOX�J�F�Q������\ÕOÕQGD�������0:
GDQ�EDúOD\DUDN�
�����\ÕOÕQGD��������0:
Õ� DúDFD÷Õ�� �����\ÕOÕQGD��������0:�YH������\ÕOÕQGD�GD�������
0:�G�]H\OHULQH� XODúDFD÷Õ� |QJ|U�OP�úW�U�� .RMHQHUDV\RQ� JHOLúLP� WUHQGL� ùHNLO� ����
GH� \HU
DOPDNWDGÕU�

Bugün için Türkiye'de toplam kurulu güce oranla özel ve kamu sektörü

RWRSURG�NW|U�NXUXOX�J�o�������YH�NRMHQHUDV\RQ�NXUXOX�J�F��GH�������SD\�NDSVDPDNWDGÕU�
$YUXSD� %LUOL÷L� JHQHOLQGH� NRMHQHUDV\RQXQ� WRSODP� NXUXOX� J�o� LoLQGHNL� SD\Õ� �� ��
GXU�
%HOoLND��)UDQVD�YH�<XQDQLVWDQ
GD����
GHQ�N�o�NW�U��%X�SD\ÕQ��������
D�oÕNWÕ÷Õ��ONHOHU�GH
YDUGÕU��.RMHQHUDV\RQ�NXUXOX�J�F��SURMHNVL\RQXQD�J|UH�7�UNL\H
GH�EX�RUDQ������\ÕOÕQGD��
����
D�XODúDFDNWÕU�

hONHPL]GHNL� NRMHQHUDV\RQ� VDQWUDOOHULQLQ� E�\�N� oR÷XQOX÷X� JD]� W�UELQOL
ROGX÷XQGDQ��\DNÕW�RODUDN�GR÷DO�JD]��/3*��QDIWD�YH�PRWRULQ�NXOODQÕPÕ�|QHP�ND]DQPDNWDGÕU�
'L]HO� WLSL� NRMHQHUDV\RQ� VDQWUDOODULQGH� WHPL]OHPH� �QLWHVL� YH� NRúXOODQGÕUPD� �QLWHVLQGHQ
JHoLULOHUHN�IXHO�RLO�QR���\DNÕW�RODUDN�NXOODQÕODELOLU�

�$QFDN�� �ONHPL]GH� NRMHQHUDV\RQ� GR÷DOJD]D� GD\DOÕ� ELoLPGH� JHOLúWLULOGL÷LQGHQ�
\ÕOODUD� J|UH� JHUHNOL� GR÷DOJD]� PLNWDUÕ� D\UÕFD� KHVDSODQPÕúWÕU�� +HVDSODPDGD� NRMHQHUDV\RQ
VDQWUDOOHULQLQ�\ÕOOÕN�oDOÕúPD�V�UHVL�������K�\ÕO�YDUVD\ÕOPÕú��JD]�W�UELQOL�VLVWHPOHUGH�RUWDODPD
|]J�O� ÕVÕ� W�NHWLPL�������N-�N:K�DOÕQPÕúWÕU��%XQD�J|UH�NRMHQHUDV\RQ�VHNW|U�Q�Q�GR÷DOJD]



WDOHEL������\ÕOÕQGD�����PLO\DU�1P��������\ÕOÕQGD�����PLO\DU�1P��������\ÕOÕQGD������PLO\DU
1P��YH������\ÕOÕQGD�GD������PLO\DU�1P��G�]H\LQH�XODúPDNWDGÕU��%X�YHULOHU��7�UNL\H
QLQ
GDKD�|QFH�DoÕNODQDQ�GR÷DOJD]�WDOHELQH�GDKLO�GH÷LOGLU��7h6ø$'��������

ùHNLO�������2WRSURG�NW|U�.RPELQH�oHYULP��.RMHQHUDV\RQ�.XUXOX�*�F�Q�Q�*HOLúLP�7UHQGL
�������������������7h6ø$'�������

�������.RMHQHUDV\RQ�6LVWHPOHULQLQ�hONHPL]H�6D÷ODGÕ÷Õ�)D\GDODU

• Yüksek enerji çevrim verimi sayesinde, senede 2 Milyon Ton Fuel Oil

(úGH÷HUL�\DNÕW� WDVDUUXIX� VD÷OD\DUDN�SL\DVD� úDUWODUÕQGD�����0LO\RQ��� WDVDUUXI
\DSWÕUPDNWDGÕU�

• dHYUH� GRVWX� ROPDVÕ� VD\HVLQGH�� ����� 0:� 7�UELQOL�� ����� 0:� 0RWRUOX
kojenerasyon sistemi ile ülkemizde bu güçte elektrik üretimi yapacak

N|P�UO�� VDQWUDOOHU� LOH� NDUúÕODúWÕUÕUVDN� ����� 7(� &2�� �� ����� 6HUD� (WNLVL
\DUDWDFDN�HPLV\RQ�WDVDUUXIX�VD÷ODQPÕúWÕU�
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• dRN� oHúLWOL� \DNÕWODU� NXOODQÕODELOPHVL� |]HOOL÷L� LOH� VDGHFH� GR÷DO� JD]D� GD\DOÕ
GH÷LO��GL÷HU�\DNÕWODUÕ�GD�NXOODQDUDN��NDWPD�GH÷HU�\DUDWPDNWDGÕU�

• 7�NHWLP� E|OJHOHULQLQ� \DQÕQD� NXUXOGXNODUÕQGDQ�� LOHWLP� YH� GD÷ÕWÕP� KDW
ND\ÕSODUÕQÕQ� ROPDPDVÕ� |]HOOL÷L� LOH� VHQHGH� ����������0:K� HOHNWULN� HQHUMLVL
WDVDUUXI�HGLOPHNWH�ROXS��\ÕOOÕN�PDGGL�GH÷HUL�����PLO\RQ����ROPDNWDGÕU�

• 8FX]� YH� NDOLWHOL� HQHUML� �UHWLPL� |]HOOL÷L� LOH� \DWÕUÕPFÕODUÕQD� NRMHQHUDV\RQ
VLVWHPOHUL�úHEHNH�IL\DWÕQÕQ�\DUÕVÕQD�HQHUMLOHULQL��UHWPH�LPNDQÕ�VD÷ODGÕNODUÕ�LoLQ
G�Q\D� SL\DVDODUÕQGD� GDKD� ID]OD� UHNDEHW� HGHELOPH� LPNDQÕ� YHUPHNWHGLU
(TOPUZ, 2001).

4.9. Trijenerasyon Sistemleri

ùHNLO�������7ULMHQHUDV\RQ�$NÕú�ùHPDVÕ��$121ø0������H�

$WÕN�,VÕ�*HUL�.D]DQÕPÕ
�<�NVHN�,VÕ�'HYUHVL�

$WÕN�,VÕ�*HUL�.D]DQÕPÕ
�'�ú�N�,VÕ�'HYUHVL�

Radyatör

Tüketici

12º

6ÕFDN�6XAbsorption Chiller

6R÷XN�6X

7º



,VÕ�YH�HOHNWUL÷LQ�ELUOLNWH��UHWLOGL÷L�NRMHQHUDV\RQ�VLVWHPHOHUL� ÕVÕQÕQ�|]HOOLNOH�GDKD
D]� JHUHNOL� ROGX÷X� \D]� D\ODUÕQGD� NÕú� D\ODUÕQD� QLVSHWHQ� GDKD� D]� YHULPOL� ROPDNWDGÕUODU�� %X
QHGHQOH�EX�VLVWHPOHU�JHOLúWLULOHUHN�WULMHQHUDV\RQ�VLVWHPOHUL�RUWD\D�oÕNDUÕOPÕúWÕU�

.RMHQHUDV\RQ� VLVWHPOHULQGHQ� HOHNWULN� HQHUMLVL� LOH� EHUDEHU� �UHWLOHQ� VÕFDN� VX� YH\D
EXKDU�� DSVRUSWLRQ� FKLOOHU� DGÕ� YHULOHQ� ELU� VLVWHPGHQ� JHoLULOHUHN� VR÷XWPD� DPDoOÕ� VR÷XN� VX
�UHWLOHELOPHNWHGLU�� %X� úHNLOGH� GL]D\Q� HGLOPLú� VLVWHPOHUH�� HOHNWULN�� ÕVÕWPD� YH� VR÷XWPD
HQHUMLVLQLQ� �o�Q�Q� D\QÕ� DQGD� �UHWLOHELOPHVL� QHGHQL\OH� 7ULMHQHUDV\RQ� DGÕ� YHULOPHNWHGLU
�$121ø0������H��



5. SONUÇ

.RMHQHUDV\RQ�VLVWHPOHUL�|]HOOLNOH�VRQ����\ÕOGD�JHQLú�ELU�NXOODQÕP�DODQÕ�EXOPDVÕQD
UD÷PHQ�����\ÕOÕ�DVNÕQ�ELU�V�UHGLU�G�Q\DGD�EDVDUÕ\OD�X\JXODQDQ�YH�V�UHNOL�WHNQLN�JHOLúPHOHUOH
desteklenen, bilinen en verimli enerji üretimidir.

.RMHQHUDV\RQ�VLVWHPOHULQLQ�\�NVHN�YHULPOL�ROPDVÕ�QHGHQL\OH��UHWLOHQ�ELULP�HQHUML
EDúÕQD�DWPRVIHUH�DWÕODQ�JD]�HPLV\RQODUÕ�FLGGL�RUDQGD�D]DOPÕúWÕU��'ROD\ÕVÕ\OD�oHYUH�DoÕVÕQGDQ
JLWWLNoH�GDKD�GX\DUOÕ� KDOH�JHOHQ�G�Q\DQÕQ� HQHUML� �UHWLP� VLVWHPOHUL� LoHULVLQGH� NRMHQHUDV\RQ
EX��VW�QO�÷�\OH�|QH�oÕNPDNWDGÕU�

hONHPL]� NRMHQHUDV\RQ� VLVWHPOHULQLQ� NXOODQÕOPDVÕ� DoÕVÕQGDQ� JHUHNOL� HQHUML
SROLWLNDODUÕQÕQ� \HWHUVL]OL÷L� QHGHQL\OH� $YUXSD� �ONHOHULQLQ� oRN� JHULVLQGHGLU�� hONHPL]GH
EHNOHQHQ�HQHUML�NUL]L�YH�úHEHNHGHNL�HOHNWUL÷LQ�NDOLWH�SUREOHPOHUL�J|]�|Q�QGH�WXWXOGX÷XQGD�
NRMHQHUDV\RQ�VLVWHPOHULQGH�HQHUML�ND\EÕQÕQ�PLQLPXPD�\DNÕQ�ROPDVÕ�GROD\ÕVÕ\OD�GDKD�ID]OD
HQHUML�YHULPLQLQ�HOGH�HGLOPHVL��oHYUH\H�]DUDUVÕ]�HQHUML��UHWLP�VLVWHPL�ROPDVÕ�JLEL�DYDQWDMODUÕ
QHGHQL\OH� GDKD� JHQLú� ELU� NXOODQÕP� DODQÕ� EXODFD÷Õ� PXKDNNDNWÕU�� %X� oHUoHYHGH� VLVWHPLQ
\DUDUODUÕQÕ� ]DPDQÕQGD� J|UP�ú�� \DWÕUÕPÕQÕ� ]DPDQÕQGD� \DSPÕú� P�HVVHVHOHU� EXQGDQ� E�\�N
karlar elde edecek, rakiplerinin önüne geçecektir. Ancak sanayiinin kojenerasyon

GHQH\LPLQLQ� D]OÕ÷Õ�� oHYUH� L]LQOHUL� DOÕQPDVÕ� LoLQ� JHUHNOL� LúOHPOHULQ� JHQHOOLNOH� NDUPDúÕN
ROPDVÕ�YH�]DPDQ�DOPDVÕ�JLEL�NRQXODU�GD�VDQD\LFLPL]H�\DUGÕPFÕ�RODFDN��|Q�Q��DoDFDN�GHYOHW
NXUXOXúODUÕ� ROPDOÕGÕU�� +Õ]OD� JHOLúHQ� *$3� E|OJHVLQGH� GH� X\JXODQDFDN� NRMHQHUDV\RQ
VLVWHPOHULQLQ� HQHUML� NXOODQÕPÕQGDNL� YHULPOLOLN� YH� oHYUH� VD÷OÕ÷Õ� DoÕVÕQGDQ� NDWNÕVÕ� |QHPOL
RODFDNWÕU�� hONHPL]GH� YH� \HUOHúPH� DoÕVÕQGDQ� GD÷ÕQÕN� RODQ� *$3� E|OJHVLQGH� E�\�N� HQHUML
\DWÕUÕPODUÕ�\HULQH�N�o�N�|OoHNOL�\HUHO� HQHUML��UHWLP�SURMHOHUL� GHVWHNOHQPHOLGLU� �ø1$//,�YH
ark., 2002).

Klasik sistemlere oranla çevreye çok az zarar veren ve birincil enerji

ND\QDNODUÕQÕQ� KÕ]OD� W�NHQGL÷L� J�Q�P�]GH� HQ� YHULPOL� HQHUML� �UHWLP� VLVWHPL� KDOLQH� JHOHQ
NRMHQHUDV\RQ�VLVWHPOHUL�7�UNL\H¶QLQ�YH�KDWWD�W�P�'�Q\D¶QÕQ�NÕVD�ELU�V�UH�LoHULVLQGH�JLUHFH÷L
HQHUML�GDUER÷D]ÕQGD�|QHPOL�ELU�o|]�P�RODFDNWÕU�
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ùHNLO������,VÕ�*HUL�'|Q�ú�P�hQLWHVL��'2ö$1�������
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