
20212 4

 
22 2

 
0



20212 4

1) 2) 3) FS 4)

A 
0FIT 1 5  

•  FIT  
•  3 3 PV PPA 

 
•  3  
•  5  



20212 4

2
Φ

2

3

3 5 3

P

l  P
422

l  3 3 3
3

P4

2

 



20212 4

5

DIY

 



20212 4

NEDO

Φ
 
4

 



/44

5

 

 

 

 



20212 4

Φ 3 3
u  Φ
u  3 3
2

 



20212 4

2

 

5  
 
5  
5  

 
 

3 3
3  

 
 

 
 

 
 

 
3 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

�
�
	

17
�

�
�
�




10
�

�
�
�

10
� �

�



20212 4

2012  
 
 
2013  
 
 
2014  
 
 
2015  
 
 
2016  
 
 
2017  
 
 
2018  
 
 
2019  
 
 
2020  
 
 
2021

 
 

5

 
 

 
 

 
 

 
 

 

1

2
4

3

 

 

 

 
 

 

 



20212 4



20212 4

 

 

P
 

 

 
3

 

 
1 2 2  
2 2 2  

3 2 2 3  
4 2 2 5  

130

 



20212 4

 

5  
4 170 W 3  
 



20212 4

 

A 
 
•   
•   
•   
•   



20212 4

 

•  3
4 

•  3 4 

DIY  



20212 4



20212 4













20212 4

  

2   

  

50  

0  

30  

5 ( 0 ) 



20212 4

 
• 

4 
•  3

P4 

 



20212 4

5  
 

 

•  3
40kW



20212 4

5  

 

• 
3



20212 4

 

 
• 

4 



20212 4

 

 
•  3

4 



20212 4

 

 



20212 4

 

 

 

 



20212 4

 

 

2 3.0m 
0.92m3/s 

22 10.8kW 2  
9.9kW 2  

2 2  
84.5 MWh/y 

3.1 /y



20212 4

 

 



20212 4

 

 
•  Turbiwatt  
•   



20212 4

WS  
•  P 3

3 3DIY
100W 3PV

4 

 



20212 4

 

 

3 3

3

3

3

2015

2016  
2017

2018

2019
2020

2021  
6



20212 4

 

 

  3  
u   

 
   
u   

  5  
u 



20212 4

 

 

	

	
	

	 	

	 	

	

B	

B	



20212 4

 

 

•  LPG 3 1  
•  2 2  

 
2 •  2 3

31 4 

•  CO2 4 
•  CO2

4 



20212 4

 

 

8

8

100

90

•  3

4

• 
3

P 4 
• 

3

4



20212 4

WS  

 

 

2 32008 C

P 32009 NPO
2013

3



20212 4

WS  

 

A 

1)   

2)  3 7 

3)   

4) 
7 



20212 4

WS  

 

 
 

5  

 

 

  

 

 

 

 

 

•  3 3
7 



20212 4

WS  

 

 
C  

  
 

C  

 

 

 
 

 

 

  
 

 
 

 

 
CO2   

 

3
 



20212 4

u  5
 

Ø  4 
Ø  5 3

4 

u  3
3  

Ø  4 
Ø  3 ”

4 
Ø  P P 3

4 

 



20212 4



FS
20212 4

 

 

2  
2 3  
2 3

2

•  5
• 

•   
•   

2

�����

2 5 2 2

2 5 2 2 5

2 5

•   
•  ”

•  5 3  
•   
• 

�
�

•   
•   
•  5  

�
�

�
�



FS
20212 4

 

3  

 
 

 

 

3 3

UI

2

25 2

3



FS
20212 4

 



20212 4

u   

Stadtwerke2City Work2
•  4 
•  3

4



20212 4

u   

 

 
5

 
3 3

 
3 3 33



FS
20212 4

u  3
 

FS  



FS
20212 4

FS  

•  8
4 

• 
3
4 

•  /
4

 

•  16
3
4 

•  13 3
5 3 3

4

 

• 
4 

•  3 3
3 10
4 

•  34 3 3
3 4

 

• 
4 

• 
3 BDF
4

 



FS
20212 4

FS  

• 
4 

•  3NPO
3 4 

•  4

 

•  3
3JA 3 3

4 
•  3

4

3  

9 6  

• 
P

3 4



FS
20212 4

 
 

A 
 



FS
20212 4

 
 

3 A 
•  2 PPA  
2 2 400 3 15 3  

19% 

29% 32% 

20% 16% 

23% 

19% 10% 

32% 

3
7

 
N=275 

 
N=31



FS
20212 4

 
 

 

20m  5m  10m  



FS
20212 4

 
 

 

5m  1m  3m  

3.3m

6.6m 

130kW 
3.2m 2.5m 
2.4m

5m 3 1.8m 3 2.9m

 
(65A,80A) 2  
L=20m  



FS
20212 4

 
 

 
18m23 9m2

14m3 
(9m2*H2.5m* 0.6

3 H=300 

 

2
.8

m
 

5.4m 

3
.5

m
 

 
5m3 

11.8mH2.9m 

 

5.2m 

2.9m 

 
13m ,H2.5m 

5.0m 

3
.5

m
 

3
.9

m
 

3.3m 
3.0m 



FS
20212 4

 

5 3

3 3

3

3 3 3 3
5

3

9 6

2



FS
20212 4

 
 

 

 

  

3
P4

33
4

Wh

PV
Wh

 

7
 

7
 

 



FS
20212 4

 

•  4.9  
•  3  

2030  

 

•  13 3 15  
•  140 4 1.4MW  

•  3 3  
•  700kL 2500t  

 
 

5.7  
7 3 2



FS
20212 4

 

•  3 3

4 4
•  3

3  

 
 

 

 
/

 

 

 

 

 



20212 4



20212 4

u  3 P  

•  3
P P 4 

•  FIT PPA
4 

•  3
P 

Ø  B 30 3 21
 

Ø  FIT 19 10kW 12 50 200kW  



20212 4

u FIT  

•  3
P 7 

•  5
3
3 4 

• 
3

4

4 



P 4

20212 4 /44


