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 TwY9¢ YTa[TFT

YǳǊǳƭǳǒΥ .ǊŜǎŎƛŀ мфул

нлмоΩǘŜƴ ōŜǊƛaƛǘǎǳōƛǎƘƛ IŜŀǾȅ
LƴŘǳǎǘǊƛŜǎƛǒǘƛǊŀƪƛ όрм҈ ƘƛǎǎŜŘŀǊύ

YǳǊǳƭǳǒΥ 2015, ǸǊŜǘƛƳ ǘŜǎƛǎƛAliaƐŀ ς
TȊƳƛǊΩŘŜ

395 Tesis45 ǸƭƪŜŘŜ
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TURBODEN TURKEY: ¸9w[T CTwa!

3

Å нлмрȅƤƭƤƴŘŀ{ƛƴŎŀƴΣ !ƴƪŀǊŀΩŘŀ ƪǳǊǳƭŘǳΦόмлл҈ ¢ǳǊōƻŘŜƴ 

ǎΦǇΦŀΦ ƛǒǘƛǊŀƪƛύ

Å «ǊŜǘƛƳ ƪŀǇŀǎƛǘŜǎƛƴƛ ǾŜ ŦŀŀƭƛȅŜǘƭŜǊƛƴƛ ŀǊǘƤǊƳŀƪ ƛœƛƴ нлнл 

ȅƤƭƤƴŘŀ TȊƳƛǊπ!ƭƛŀƐŀό![h{.Tύ {ŀƴŀȅƛ .ǀƭƎŜǎƛƴŜǘŀǒƤƴŘƤΦ

Å мсƪƛǒƛƭƛƪǘŀƳ ȊŀƳŀƴƭƤ œŀƭƤǒŀƴ ŜƪƛǇ

Dmw9±

Å ¸ŜǊƭƛ ƛƳŀƭŀǘ ¢ǳǊōƻƧŜƴŜǊŀǘǀǊ ǾŜIŀǾŀ {ƻƐǳǘƳŀƭƤ 

YƻƴŘŜƴǎŜǊĄ¸9Y59a ōŀȊƭƤ ǎŀƴǘǊŀƭƭŜǊ ƛœƛƴ ƛƭŀǾŜ ȅŜǊƭƛ 

ŜƪƛǇƳŀƴ ƪŀǘƪƤ ōŜŘŜƭƛ ǎŀƐƭŀǊΤό.ƛȅƻƪǸǘƭŜҌнр Ϸκa²ƘΣ

WŜƻǘŜǊƳŀƭҌнлϷκa²Ƙύ

Å {ŀǘƤǒ9ƪƛōƛόо ƪƛǒƛΣ TǎǘŀƴōǳƭΣ YƻŎŀŜƭƛ ǾŜ 5ŜƴƛȊƭƛύ

Å {ŀǘƤǒ {ƻƴǊŀǎƤ ǾŜ 5ŜǾǊŜȅŜ ŀƭƳŀόо ƪƛǒƛύ 
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TURBODEN «w«b[9w& UYGULAMALAR

п

9b9wWT ±9wTa[T[TFT
- YƻƳōƛƴŜ œŜǾǊƛƳ ςTœǘŜƴ ȅŀƴƳŀƭƤ ƳƻǘƻǊ ȅŀ Řŀ 
DŀȊ ¢ǸǊōƛƴƛ

- Oil&Gas(Petrol-Rafineri)9ƴŘǸǎǘǊƛ
- 5ƻƐŀƭƎŀȊ ƛƭŜǘƛƳ ǾŜ ŘŀƐƤǘƤƳ ƘŀǘƭŀǊƤƴŘŀ ǾŜǊƛƳƭƛƭƛƪ
- !ƐƤǊ {ŀƴŀȅƛŘŜ !ǘƤƪ LǎƤ DŜǊƛ YŀȊŀƴƤƳƤ
- ¸ǸƪǎŜƪ ǾŜǊƛƳƭƛ kojenerasyon

¸9bT[9b9.T[Tw 9b9wWT
- Jeotermal
- BiȅƻƪǸǘƭŜ
- !ǘƤƪǘŀƴ 9ƴŜǊƧƛ
- Solar Termal(CSP)

«w«b[9w

UYGULAMALAR
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hw/ {T{¢9aT !b! ¦¸D¦[!a![!w

hw/ Ґ hǊƎŀƴƛŎ wŀƴƪƛƴŜ /ȅŎƭŜ

wŀƴƪƛƴŜ 4ŜǾǊƛƳƛΤƤǎƤȅƤƳŜƪŀƴƛƪƛǒŜόǾŜŀǊŘƤƴŘŀƴŜƭŜƪǘǊƛƪƎǸŎǸƴŜύ 
ŘǀƴǸǒǘǸǊŜƴǘŜǊƳƻŘƛƴŀƳƛƪōƛǊŘǀƴƎǸŘǸǊΦ

hǊƎŀƴƛƪwŀƴƪƛƴŜ 4ŜǾǊƛƳƛƴŘŜόhw/ύ ƪǳƭƭŀƴƤƭŀƴǎƤǾƤΤŘǸǒǸƪǎƤŎŀƪƭƤƪǘŀ
ōǳƘŀǊƭŀǒŀƴόǎǳȅŜǊƛƴŜύ ƻǊƎŀƴƛƪōƛǊǎƤǾƤŘƤǊΦ

¸ǸƪǎŜƪ ǎƤŎŀƪƭƤƪǘŀ L{L

Elektrik

5ǸǒǸƪ ǎƤŎŀƪƭƤƪǘŀ L{L

!¢LY L{L D9wT Y!½!bLa
.ŀǒƭƤŎŀœƛƳŜƴǘƻΣ ŎŀƳ ǾŜ 
demir-œŜƭƛƪ ǎŀƴŀȅƛ

!¢LY ¸! 5! .T¸hY«¢[9
YŀǘƤ ȅŀƪƤǘƤƴ όōƛȅƻƪǸǘƭŜ ǾŜȅŀ ƪŀǘƤ 
ŀǘƤƪύ ȅŀƪƤƭŘƤƐƤ ǾŜȅŀ ƎŀȊƭŀǒǘƤǊƤƭŘƤƐƤ 
yerler

JEOTERMAL
WŜƻǘŜǊƳŀƭ ǎǳŘŀƪƛ ƤǎƤƴƤƴ
ƪǳƭƭŀƴƤƭƳŀǎƤ

¢ǸǊōƛƴ
WŜƴŜǊŀǘǀǊ

5hF![D!½
9ƴŘǸǎǘǊƛȅŜƭ ǘŜǎƛǎƭŜǊƛƴ 
ihtiyaœƭŀǊƤƴŀȅǀƴŜƭƛƪbuhar ve 
ŜƭŜƪǘǊƛƪ ǸǊŜǘƳŜƪ ƛœƛƴ 
ƪƻƧŜƴŜǊŀǎȅƻƴ œǀȊǸƳƭŜǊƛ
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с

!¢LY ¸! 5! .T¸hY«¢[9 Y!¸b!Y[!w

Ormansal ŀǘƤƪƭŀǊ                        IŀȅǾŀƴǎŀƭ ŀǘƤƪƭŀǊ                        ¢ŀǊƤƳǎŀƭ ŀǘƤƪƭŀǊ

9ǾǎŜƭŀǘƤƪƭŀǊ όœǀǇύ                      9ƴŘǸǎǘǊƛȅŜƭ ŀǘƤƪƭŀǊ                      4ŀƳǳǊ 
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.T¸hY«¢[959b hw/ T[9 9b9wWT «w9¢TaT

YAKIT
(.T¸hY«¢[9-4mt-ATY)

¸ŀƴƳŀ .ǀƭǸƳǸ
(ƘŀǊŜƪŜǘƭƛ ƤȊƎŀǊŀ, 
ŀƪƤǒƪŀƴ ȅŀǘŀƪΣ Χύ

LǎƤ DŜǊƛ YŀȊŀƴƤƳ .ǀƭǸƳǸ
(termal ȅŀƐveyaŘƻȅƳǳǒ

buhar)

TURBODEN ORC

!¢LY ¸!Ya! 9YTta!bL
όY!½!b ςTb{Tb9w!¢mwύ

IŀǾŀ ǎƻƐǳǘƳŀƭƤACC ya da
{ǳ {ƻƐǳǘƳŀƭƤWCC)

L{L Y!¸b!FL
¢Ŝƪ ǘǸǊōƛƴƭŜ 

нл a²Ωŀ ƪŀŘŀǊ ŜƭŜƪǘǊƛƪ ǸǊŜǘƛƳƛ
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I!±! {hF¦¢a![L hw/ {T{¢9aT

1

2

3

4

р

7

1 ςORC TǸǊōƛƴƛ

2 ςJeneratǀr

3 ςLǎƤ 5ŜƐƛǒǘƛǊƛŎƛƭŜǊƛ

4 ςORC ǇƻƳǇŀǎƤ

5 ς5ŜǇƻƭŀƳŀ ¢ŀƴƪƤ

6 ςIŀǾŀ {ƻƐǳǘƳŀƭƤ Kondenser

7 ς4Ŝƭƛƪ YƻƴǎǘǊǸƪǎƛȅƻƴ

8 - Rejeneratǀr

с

8

L{L Y!¸b!FL 

9[9Y¢wTY D«/«

NOTES:
(1) In the picturea 6 MW plant; approx

50x30x10m space
(2) Water-cooledcondenserisalsoavailable
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EvraEnerji
12,8 MWe
AraklƤΣ ¢ǊŀōȊƻƴ
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YAKMA 
{T{¢9aT

¢¦w.h59b 
hw/

KIZGIN 
¸!F 

KAZANI

HAVA 
{hF¦¢a![L 
KONDENSER

D!½[! ¢Lwa!
w9!Y¢mw«

4mt 300.000ton/ȅƤƭ

9±{9[ !¢LY[!wΥ TaI! 959wY9b 9b9wWT «w9¢TaT

4!w

9[9Y¢wTY
12,8 MWe (YEKDEM)

!¸wL ¢Lwa!
¢9{T{T

a9¢![Σ hwD!bTYΣ 
D9wT 5mb« 9.T[9b 
KISIM...

BT¸hY«¢[9 όŜƪ ȅŀƪƤǘύ
όол҈Ωŀ ƪŀŘŀǊύ
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REFERANS:4mt¢9b 9b9wWT ¢9{T{T13 MW EVRABES

a« ¢9wTΥ 
9ǾǊŀ 9ƴŜǊƧƛ κ ¢ǊŀōȊƻƴ ϧ wƛȊŜ.ŜƭŜŘƛȅŜǎƛ

«[Y9Υ 
¢ǊŀōȊƻƴΣ ¢ǸǊƪƛȅŜ

5¦w¦aΥ 
нлнл !ǊŀƭƤƪΩǘŀƴ ƛǘƛōŀǊŜƴ ƛǒƭŜǘƳŜŘŜ

¢9{T{ .h¸¦¢Υ 
мнΣу a²Ŝ

!4LY[!a!Υ 
ǇƻǿŜǊ ƻƴƭȅ

¸!YL¢Υ 
YŜƴǘǎŜƭ ƪŀǘƤ ŀǘƤƪ Ҍ ƻŘǳƴ ǾŜ œŀȅ ŀǘƤƪƭŀǊƤ

L{L ¢! L¸L/LΥ 
ǘŜǊƳŀƭ ȅŀƐ

Yhb59b{9w ¢TtΥ 
IŀǾŀ {ƻƐǳǘƳŀƭƤ
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w9C9w!b{Υ hwa!b{![ !¢LY рΣрa².T¸hY«¢[9

a« ¢9wT: 
AGT Enerji

«[Y9: 
Antalya, TǸǊƪƛȅŜ

DURUM: 
нлмфΩŘŀƴ ƛǘƛōŀǊŜƴ ƛǒƭŜǘƳŜŘŜ

¢9{T{ .h¸¦¢: 
5,5 MWe

!4LY[!a!: 
¸ŀƭƴƤȊ ŜƭŜƪǘǊƛƪ ǸǊŜǘŜƴ ōƛȅƻƪǸǘƭŜtesisi

YAKIT: 
!Ɛŀœ !ǘƤƪƭŀǊƤ

L{L ¢! L¸L/L: 
TŜǊƳŀƭ ȅŀƐ

Yhb59b{9w ¢Tt: 
IŀǾŀ {ƻƐǳǘƳŀƭƤ

https://www.youtube.co
m/watch?v=Y6Ok6nuHrk
0&list=PLjA8DbjXONoLQ4
dlZpWwjSFE8SyqN-
3RS&index=5

https://www.youtube.com/watch?v=Y6Ok6nuHrk0&list=PLjA8DbjXONoLQ4dlZpWwjSFE8SyqN-3RS&index=5
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REFERANS: TARIMSAL ATIKрΦр a² .T¸hY«¢[9

a« ¢9wT: 
VioparS.A. / RavagoS.A.

«[Y9: 
Yunanistan

DURUM: 
нлмф hŎŀƪΩǘŀƴ ƛǘƛōŀǊŜƴ ƛǒƭŜǘƳŜŘŜ

¢9{T{ .h¸¦¢: 
5,5 MWe

!4LY[!a!: 
¸ŀƭƴƤȊ ŜƭŜƪǘǊƛƪ ǸǊŜǘŜƴ ōƛȅƻƪǸǘƭŜtesisi

YAKIT: 
zeytinprinaǎƤ, pamukœƤǊœƤǊŀǘƤƪƭŀǊƤve
ŀȅœƛœŜƐƛƪŀōǳƐǳ

L{L ¢! L¸L/L: 
¢ŜǊƳŀƭ ¸ŀƐ

Yhb59b{9w ¢Tt: 
IŀǾŀ {ƻƐǳǘƳŀƭƤ
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{¦ {hF¦¢a![L hw/ {T{¢9aT

2

о

4
5

т

1 ςORC TǸǊōƛƴƛ

2 ςJenerator

3 ςLǎƤ 5ŜƐƛǒǘƛǊƛŎƛƭŜǊƛ

4 ς̧ ŀƐƭŀƳŀ ǎƛǎǘŜƳƛ

5 ς{ǳ ǎƻƐǳǘƳŀƭƤ kondenser

6 ςReƧŜƴŜǊŀǘǀǊ

7 ςPompa

6

1

L{L YŀȅƴŀƐƤ

9ƭŜƪǘǊƛƪ DǸŎǸ

SU ς{ƻƐǳǘƳŀ YŀȅƴŀƐƤ
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w9C9w!b{Υ {¢!w²hh5πYhW9b9w!¢TC .T¸hY«¢[9 ¢9{T{T

a« ¢9wT: 
Starwood A. Φ κ aŜƴŘŜȊ 9ƴŜǊƧƛ !Φ Φ

«[Y9: 
TƴŜƎǀƭ, ¢ǸǊƪƛȅŜ

DURUM: 
9ȅƭǸƭ нлмтΩŘŜƴ ƛǘƛōŀǊŜƴ ƛǒƭŜǘƳŜŘŜ

ORC BOYUT: 
5,5 MWe
29,0MWthόǎƤŎŀƪ ǎǳύ

!4LY[!a!: 
MDF veSuntaentegretesisinde
kojenerasyontesisi

YAKIT: 
!Ɛŀœ ƪŀōǳƐǳ 

L{L ¢! L¸L/L: 
ǘŜǊƳŀƭ ȅŀƐ

Yhb59b{9w ¢Tt: 
SuǎƻƐǳǘƳŀƭƤ(90-110 ϲC); ǎƤŎŀƪsu, bir
Stela kurutucudahilōƛǊœƻƪprosesibesler
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.ƛȅƻƪǸǘƭŜ
¸ŀƪƳŀ
YŀȊŀƴƤ

Turboden 
ORC CHP 
«ƴƛǘŜǎƛ

YƤȊƎƤƴ ¸ŀƐ 
9ǒŀƴƧǀǊƭŜǊƛ

{ǳ 
YƻƴŘŜƴǎŜǊƛ

¢ŜŘŀǊƛƪ YŀǇǎŀƳƤ

Mixing 
Chamber

Taze Hava
15ϲC

{ƤŎŀƪ IŀǾŀ
75ϲC

a5C ƪǳǊǳǘǳŎǳǎǳ 
ƛœƛƴ
оллϲ/

¸ŀƴƳŀ DŀȊƭŀǊƤ
800-900ϲC

5,5 MW Electricalpower
Soldto the gridat 153 USD/MWh!Ɛŀœ

.ƛȅƻƪǸǘƭŜ

IŀǾŀ ǀƴ ƤǎƤǘƤŎƤ 
(6 ҏ9 MWth)

29 MW Termal ƎǸœ
CŀǊƪƭƤ ǇǊƻǎŜǎ ƛƘǘƛȅŀœƭŀǊƤ ƛœƛƴ

S
u
1

1
0ϲ

C

.ŀƴǘƭƤ YǳǊǳǘǳŎǳ(SuntaƘŀǘǘƤ)
(11 ҏ18 MWth)

{ƻƐǳǘƳŀ YǳƭŜǎƛ
όс ҏф a²ǘƘύ

34,5 MW thermal
Inlet ORC

S
u
9

0ϲ
C

w9C9w!b{Υ {¢!w²hh5πYhW9b9w!¢TC .T¸hY«¢[9 ¢9{T{T
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Wasteto energy

w9C9w!b{ΥI!¸±!b{![ !¢LY нΦо a²D«w9{ .9{

a« ¢9wT: 
DǸǊŜǎ ¢ŀǾΦ «ǊŜǘƛƳ tŀȊΦ ¢ƛŎΦ !Φ Φ

«[Y9: 
Manisa, TǸǊƪƛȅŜ

DURUM: 
нлмуΩŘŜƴ ōŜǊƛ ƛǒƭŜǘƳŜŘŜ

ORC BOYUT: 
2.3 MWe

!4LY[!a!: 
¸ǳƳǳǊǘŀ ǸǊŜǘƛƳ ǘŜǎƛǎƛ kojenuyg.

ATIK: 
¸ǳƳǳǊǘŀ ǘŀǾǳƐǳ ƎǸōǊŜǎƛ

L{L ¢! L¸L/L: 
ǘŜǊƳŀƭ ȅŀƐ

{hF¦¢a! {T{¢9aT: 
ǎǳ ǎƻƐǳǘƳŀƭƤ kondenser, kojenmodu -
ǎƤŎŀƪǎǳ ǸǊŜǘƛƳƛ(70ϲC)

17
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!ƪƤǒƪŀƴ 
¸ŀǘŀƪƭƤ ¸ŀƪƳŀ 

Sistemi

TURBODEN 
ORC

YƤȊƎƤƴ ¸ŀƐ 
YŀȊŀƴƤ

{ǳ 
{ƻƐǳǘƳŀƭƤ 
YƻƴŘŜƴǎŜǊ

.ŀƴǘƭƤ 
Kurutucu

¢ŀǾǳƪ DǸōǊŜǎƛ 
(Yumurta)
75% nem
400 ton/ƎǸƴ

YǸƭ
CƻǎŦƻǊ ǾŜ ǇƻǘŀǎȅǳƳǳƴ ƎŜǊƛ 
ƪŀȊŀƴƤƭŘƤƐƤ ǾŜ ƎǸōǊŜ 
ǸǊŜǘƛƳƛƴŘŜ ƪǳƭƭŀƴƤƭŘƤƐƤ 
ȅŜǊƭŜǊ

{ƤŎŀƪ {ǳ
Kurutucuyu beslenir;
YƤǒ ƳŜǾǎƛƳƛƴŘŜ tesisin /
ǘŀǾǳƪ œƛŦǘƭƛƐƛƴƛƴ 
ƤǎƤǘƤƭƳŀǎƤ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΦ

9[9Y¢wTY
2.3 MWeόǒŜōŜƪŜȅŜ 
ǎŀǘƤƭŀƴύ

REFERANS: HAYVANSAL ATIK 2.3 MWG«w9{ .9{
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I!¸±!b{![ !¢LY[!wΥ D«w9{ twhW9{T a!bT{!

DǸǊŜǎ 9ƴŜǊƧƛ
2,3 MWe , 9 MWt
{ŀǊǳƘŀƴƭƤΣ aŀƴƛǎŀ
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AVANTAJ1: ORC T«w.Tb

ü5ǸǒǸƪ ōŀǎƤƴœ ǾŜ wta

üYƤǎƳƛ ȅǸƪƭŜǊŘŜ ŜǎƴŜƪ œŀƭƤǒŀōƛƭƳŜ

üYƻƭŀȅ ƛǒƭŜǘƳŜ 

ü̧ ǸƪǎŜƪ ǾŜǊƛƳƭƛƭƛƪǘŜ ƪƻƧŜƴŜǊŀǎȅƻƴ
œǀȊǸƳƭŜǊƛ

ü{ǳŘŀƴ ōŀƐƤƳǎƤȊ œŀƭƤǒŀōƛƭƳŜ

ü5ǸǒǸƪ ƛǒƭŜǘƳŜ ǾŜ ōŀƪƤƳ ƳŀǎǊŀŦƭŀǊƤ

ORC

SRC
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!±!b¢!W нΥ ¸«Y{9Y {L/!Y[LY ±9 Yhwh½¸hb T[T YT{T

²¢9 ǾŜ .ƛȅƻƪǸǘƭŜ ǇǊƻƧŜƭŜǊƛƴŘŜ ȅŀƴƳŀ ǎƻƴǳŎǳ ƻǊǘŀȅŀ œƤƪŀƴ ƤǎƤΣ ŜƭŜƪǘǊƛƪ 
ǸǊŜǘƛƳƛ ƛœƛƴ wŀƴƪƛƴŜœŜǾǊƛƳƛƴŜ ŀƪǘŀǊƤƭŀŎŀƪǘƤǊΦ {w/ϥŘŜόǎƻƭŘŀƪƛ ƎǊŀŦƛƪύΣ 
ƛȅƛ ǾŜǊƛƳŜ ǳƭŀǒƳŀƪ ƛœƛƴ όмл Ҍ a² ōƻȅǳǘǳƴŘŀҔ҈ нуύΣ ппл ϲ/ϥƴƛƴ 
ǸȊŜǊƛƴŘŜ ƪƤȊƎƤƴ ōǳƘŀǊ ǸǊŜǘƳŜƪ ƛœƛƴ ƪŀȊŀƴ ōƛǊ ƪƤȊŘƤǊƤŎƤ ƛƭŜ ŘƻƴŀǘƤƭƳŀƭƤŘƤǊΦ
hw/ϥŘŜόǎŀƐƎǊŀŦƛƪύΣ олл ϲ/ϥȅŜƪŀŘŀǊŘƻȅƳǳǒōǳƘŀǊǾŜȅŀǘŜǊƳŀƭȅŀƐƭŀ
œŀƭƤǒƳŀƪȅŜǘŜǊƭƛŘƛǊΦ

{ƻƴǳœΥ5ǸǒǸƪǎƤŎŀƪƭƤƪœŀƭƤǒƳŀǎƤƴŘŀƴŘƻƭŀȅƤΣhw/ǎƛǎǘŜƳƭŜǊƛƛƭŜ
ōƛǊƭŜǒǘƛǊƛƭƳƛǒƪŀȊŀƴƭŀǊΣŘŀƘŀȅǸƪǎŜƪŜƳǊŜŀƳŀŘŜƭƛƪǎŀƐƭŀǊǾŜŘǸǒǸƪ
ǎƤŎŀƪƭƤƪœŀƭƤǒƳŀƪƻǒǳƭƭŀǊƤȅƭŀƪƻǊƻȊȅƻƴǎƻǊǳƴƭŀǊƤƴƤǀƴƭŜȅŜǊŜƪƛǒƭŜǘƳŜ
ƳŀƭƛȅŜǘƭŜǊƛƴŘŜǘŀǎŀǊǊǳŦǎŀƐƭŀǊΦ

SRC
ORC

Ƀ прл ϲ/

Ƀ олл ϲ/

YŀȅƴŀƪΥ {ǘŜƛƴƳǸƭƭŜǊπ.ŀōŎƻƪ

YƤȊŘƤǊƤŎƤƭŀǊŘŀ ƳŜȅŘŀƴŀ ƎŜƭŜƴ ƪƻǊƻȊȅƻƴ 
Kaynak: https://energyhub.theiet.org/users/56839-

enrique-posada/posts/18576-organic-waste-materials-as-
fuels-in-boilers-challenges-and-solutions

https://energyhub.theiet.org/users/56839-enrique-posada/posts/18576-organic-waste-materials-as-fuels-in-boilers-challenges-and-solutions
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AVANTAJ3: I!±! {hF¦¢a![L ACC

Taze hava

{ƤŎŀƪ ƘŀǾŀ

TurbodenORC, havaǎƻƐǳǘƳŀƭƤ
bir kondenser(ACC) sistemiile
kolaycaōƛǊƭŜǒǘƛǊƛƭŜōƛƭƛǊ;
BuharŘǀƴƎǸƭŜǊƛƴŘŜƴŦŀǊƪƭƤ
olarak, ȅƻƐǳǒƳŀōŀǎƤƴŎƤseviyesi
o kadarŘǸǒǸƪŘŜƐƛƭŘƛǊ(ǀǊƴŜƐƛƴ
600 mbar'aƪŀǊǒƤ50 ҏ100 mbar), 
bu da œƻƪdahaŘǸǒǸƪbirŀƪƤǒ
ƘƤȊƤǎŀƐƭŀǊ.

Bu nedenle, ORC sistemliACC 
ǎƻƐǳǘƳŀsisteminikullanmak, 
kuru birœǀȊǸƳǸƴŀǾŀƴǘŀƧƭŀǊƤƴŀ
ŜǊƛǒƳŜƪœƻƪdahaƪƻƭŀȅŘƤǊ(ǀǊƴ. 
SuǘǸƪŜǘƛƳƛyok, suŀǊƤǘƤƳƤyok, 
korozyonǀƭœŜƪƭŜƳŜǎƻǊǳƴƭŀǊƤ
yok, vb.)
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TurbodenOrganikRankine 4ŜǾǊƛƳƛ(ORC) ǸƴƛǘŜƭŜǊƛ, ŜƴŘǸǎǘǊƛȅŜƭǎǸǊŜœƭŜǊŘŜƴveŀœƤƪœŜǾǊƛƳŘŜœŀƭƤǒŀƴƛœǘŜƴ
ȅŀƴƳŀƭƤmotorlardan, gazǘǸǊōƛƴƭŜǊƛƴŘŜƴveȅŀƪƤǘƘǸŎǊŜƭŜǊƛƴŘŜƴkalanŘǸǒǸƪdereceliƤǎƤȅƤgerikazanarak
elektrikǸǊŜǘŜōƛƭƛǊ.

«ǊŜǘƛƭŜƴƎǸœ, tekǘǸǊōƛƴōŀǒƤƴŀ20 MWΩŀ kadarœƤƪƳŀƪǘŀŘƤǊ.

²Iw ¢ŜǎƛǎƭŜǊƛΥ оп

¢ƻǇƭŀƳ YŀǇŀǎƛǘŜΥ тфΦн a²Ŝ

TǒƭŜǘƳŜŘŜΥ нн

Tƴǒŀ IŀƭƛƴŘŜΥ мн
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4Ta9b¢h 9b5«{¢wT{Tb59 !¢LY L{L D9wT Y!½!bLaL

4ƛƳŜƴǘƻǸǊŜǘƛƳǎǸǊŜŎƛƴŘŜΣ 
¢ǳǊōƻŘŜƴhw/ ǎƛǎǘŜƳƭŜǊƛƛƪƛǎƤŎŀƪƎŀȊ
ŀƪƤǒƤƴŘŀƴŀǘƤƪƤǎƤȅƤƎŜǊƛƪŀȊŀƴŀǊŀƪ
ŜƭŜƪǘǊƛƪŜƴŜǊƧƛǎƛǸǊŜǘŜōƛƭƛǊΥ

Å ŦƤǊƤƴǀƴƤǎƤǘƤŎƤόtIύ ƎŀȊƤ

Å ƪƭƛƴƪŜǊǎƻƐǳǘǳŎǳό//ύ ƎŀȊƤ

¢ǳǊōƻŘŜƴhw/ ǎƛǎǘŜƳƭŜǊƛƴƛƴΣ 
ŜƴŘǸǎǘǊƛȅŜƭǇǊƻǎŜǎ ǾŜȅŀōƛǊƛƴŎƛƭ
ŜƪƛǇƳŀƴόƳƻǘƻǊΣ ƎŀȊǘǸǊōƛƴƛύ 
œŀƭƤǒƳŀǎƤǸȊŜǊƛƴŘŜƘƛœōƛǊŜǘƪƛǎƛ
ƻƭƳŀƪǎƤȊƤƴŜƴǘŜƎǊŜŜŘƛƭƳŜǎƛƪƻƭŀȅŘƤǊΦ

²ŀǎǘŜ ƘŜŀǘ ǊŜŎƻǾŜǊȅ
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²ŀǎǘŜ ƘŜŀǘ ǊŜŎƻǾŜǊȅнр

4Ta9b¢h {!b!¸T59 hw/ T[9 !¢LY L{L D9wT Y!½!bLaL



/ƻǇȅǊƛƎƘǘ ϭ ςTurbodenS.p.A. All rightsreserved

нс

7 MW WHRPROJE{T - T«RKTYE

a« ¢9wT: 
4ƛƳƪƻ4ƛƳŜƴǘƻ ό{ŀƴƪƻ DǊƻǳǇύ

«[Y9: 
aŀǊŀǒ, ¢ǸǊƪƛȅŜ

DURUM: 
нлмфΩŘŀƴ ōŜǊƛ ƛǒƭŜǘƳŜŘŜ

¢9{T{T .h¸¦¢¦: 
7 MWe

!4LY[!a!: 
4ƛƳŜƴǘƻ ǸǊŜǘƛƳƛƴŘŜƴ ƪŀȅƴŀƪƭƤ ŀǘƤƪ ƤǎƤŘŀƴ 
ŜƭŜƪǘǊƛƪ ǸǊŜǘƛƳƛ

L{L Y!¸b!FL: 
4ƛƳŜƴǘƻ prosesindeƪƭƛƴƪŜǊ ǎƻƐǳǘǳŎǳŘŀƴ 
œƤƪŀƴ ŜƎȊƻȊ ƎŀȊƭŀǊƤ(350-400 ϲC)

L{L ¢! L¸L/L: 
ǘŜǊƳŀƭ ȅŀƐ

{hF¦¢¦/¦ ¢TtT: 
IŀǾŀ {ƻƐǳǘƳŀƭƤ Kondenserόǎǳ ǘǸƪŜǘƛƳƛ 
yok)

ƘǘǘǇǎΥκκǿǿǿΦȅƻǳǘǳōŜΦŎƻƳκǿŀǘŎƘΚǾҐIн!тǇƴƳм²IƪϧƭƛǎǘҐt[Ƨ!у5ōƧ·hbƻ[vпŘƭ½Ǉ²ǿƧ{C9у{ȅǉ
bπоw{ϧƛƴŘŜȄҐн

https://www.youtube.com/watch?v=H2A7pnm1WHk&list=PLjA8DbjXONoLQ4dlZpWwjSFE8SyqN-3RS&index=2
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4TaYh κ Y¦  .!YL L Dmw«b«a

нт
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Industrial processes

{mba9½ 4Ta9b¢h

Áa« ¢9wT: 
/¢t ¢ŜŀƳ κ {ǀƴƳŜȊ 4ƛƳŜƴǘƻ

Á«[Y9: 
TǸǊƪƛȅŜ

ÁORC 9[9Y¢wTY D«/«: 
7.3 MW

ÁDURUM: 
9ƪƛƳ нлнлΩŘŜƴ ƛǘƛōŀǊŜƴ ƛǒƭŜǘƳŜŘŜ

ÁY[TbY9w «w9¢Ta Y!t!{T¢9{T: 
Ғ сΣллл ǘƻƴκŘŀȅ 

ÁL{L Y!¸b!FL: 
ǀƴ ƤǎƤǘƳŀ ƎŀȊƤ Ҍ ƪƭƛƴƪŜǊ ǎƻƐǳǘƳŀ 
ƎŀȊƭŀǊƤ

ÁL{L ¢! L¸L/L: 
ƪƤȊƎƤƴ ȅŀƐ

Á{hF¦¢a! {T{¢9aT:
ƘŀǾŀ ǎƻƐǳǘƳŀƭƤ kondenser(su 
ǘǸƪŜǘƛƳƛ ȅƻƪύ

28
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REFERANS: CIMENTS DU MAROC

a« ¢9wTΥ 
/ƛƳŜƴǘǎŘǳ aŀǊƻŎ όIŜƛŘŜƭōŜǊƎ/ŜƳŜƴǘDǊƻǳǇ πŦƻǊƳŜǊ LǘŀƭŎŜƳŜƴǘƛύ

«[Y9Υ 
Cŀǎ

Y[TbY9w «w9¢Ta Y!t!{T¢9{TΥ 
Ғ рΣллл ǘƻƴκƎǸƴ

5¦w¦aΥ 
YŀǎƤƳ нлмлΩŘŀƴ ōŜǊƛ ƛǒƭŜǘƳŜŘŜ

hw/ .h¸¦¢Υ
н a²Ŝ

L{L Y!¸b!FLΥ
ǀƴƤǎƤǘƤŎƤŜƎȊƻȊƎŀȊƤҌ ƪƻƴǎŀƴǘǊŜƎǸƴŜǒŜƴŜǊƧƛǎƛό/{tύ ƪƻƭƭŜƪǘǀǊƭŜǊƛ

L{L ¢! L¸L/LΥ 
ǘŜǊƳŀƭ ȅŀƐ

{hF¦¢a! {T{¢9aTΥ
ǎǳǎƻƐǳǘƳŀƭƤƪƻƴŘŜƴǎŜǊҌ ƘŀǾŀǎƻƐǳǘƳŀƭƤ ƪƻƴŘŜƴǎŜǊ

²ŀǎǘŜƘŜŀǘǊŜŎƻǾŜǊȅ
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5«½/9/!aΣ с a² Lb ¢¦wY9¸

EPC / SON KULLANICI: 
/ŀƭōƤȅƤƪGrup/ 5ǸȊŎŜCam

«[Y9:
5ǸȊŎŜΣ ¢ǸǊƪƛȅŜ

/!a «w9¢Ta Y!t!{T¢9{T: 

2 x 600 ton/ƎǸƴ

DURUM: 
нлму 9ȅƭǸƭΩŘŜƴ ƛǘƛōŀǊŜƴ ŘŜǾǊŜŘŜ

ORC BOYUT: 
6.2 MW

L{L Y!¸b!FL: 
2 adet ŘǸȊŎŀƳǸǊŜǘƛƳ ŦƤǊƤƴƤ ŜƎȊƻȊ ƎŀȊƭŀǊƤ

L{L ¢! L¸L/L: 
ƪƤȊƎƤƴ ȅŀƐ

{hF¦¢a! {T{¢9aT:
ƘŀǾŀ ǎƻƐǳǘƳŀƭƤ kondenser(ǎǳ ǘǸƪŜǘƛƳƛ ȅƻƪ)


