
( )

 BDF( ) 

( ) 



=
=3.81[kWh/m2 d] 365[d/y] 6,510,000[m2] 
=9,053,131,500[kWh/y] 
=9,053,131.5[MWh/y] 

3.81 kWh/m2 d
NEDO

MONSOLA-11
365 d/y 
651 ha  2012

50% 4.0kW 10% 4.0kW 50% 10.0kW

={(4.0 14,843 0.50) (4.0 11,419 0.10) (10.0 2,481 0.50)}[kW] 
9[m2/kW] 4.25[kWh/m2 d] 365[d/y] 0.065 

=42,342,167.6[kWh/y] 
=42,342[MWh/y] 

( ) 4.0 kW ( ) 
( ) 4.0 kW ( ) 
( ) 10.0 kW ( ) 

( ) 14,843  2012
( ) 11,419  2012
( ) 2,481  2012

( ) 50 % ( ) 
( ) 10 % ( ) 
( ) 50 % ( ) 

9.0 m2/kW 
NEDO
2008

4.25 kWh/m2 d
NEDO

MONSOLA-11
365 d/y 

0.065
NEDO
2008



30m 4.0m/s 600kW (D=50m
0.25km2)

= ( ) 
=414[MWh/y] 23.18[km2] 0.25[km2] 
=38,386.1[MWh/y] 

414(4.0m/s)
819(5.0m/s)

1,295(6.0m/s)
MWh/y 

NEDO
2008

23.18(4.0m/s)
0.0(5.0m/s)
0.0(6.0m/s)

km2
NEDO

 2012

0.25 km2
NEDO
2008

30m
5.0m/s

2.0m/s
(400W)

=
=59 1.0 20[kWh/m] 12[m/y] 0.80 
=11.3[MWh/y] 

59  2012
100 % ( ) 
20 kWh/m 
12 m/y 

0.80 NEDO

( 30m)
NEDO



( )

= ( ) ( ) ( ) ( ) 
( )
( )

( )
( )
={1,280,000[kg] (1.13 0.23)[kg/kg] 11.41[MJ/kg]} 

{{(0[ ] 20[kg/ ] 0.030[Nm3/kg]) 
(210[ ] 45[kg/ ] 0.025[Nm3/kg]) 
(0[ ] +6[kg/ ] 0.050[Nm3/kg]) 
(10,000[ ] 0.14[kg/ ] 0.050[Nm3/kg])} 0.60 37,180[KJ/Nm3]} 

(60.38[ha] 1.71[t/ha] 7.95[GJ/t]) 
(736.9[kl] 8[Nm3/kl] 0.50 37,180[KJ/Nm3]) 

=20,799,787.5[MJ] =5,777.7[MWh] 

1,280 t  2012
( ) 1.13 kg/kg 
( ) 0.23 kg/kg 

11.41 MJ/kg 
( ) 0  2012
( ) 210  2012
( ) 0  2012
( ) 10,000
( ) 20.0 kg/
( ) 45.0 kg/
( ) 6.0 kg/
( ) 0.14 kg/

( ) 0.030 Nm3/kg
( ) 0.025 Nm3/kg
( ) 0.050 Nm3/kg
( ) 0.050 Nm3/kg

60 % 
37,180 KJ/Nm3

60.38 ha 

1.71 t/ha 
NEDO

7.95 GJ/t 
736.9 kl  2012

8 Nm3/kl 
50 % 

37,180 KJ/Nm3



( )

= ( ) ( ) ( ) ( ) 
( ) ( )
( ) ( )
( )
( ) ( )
=(19,862,528.0[MJ] 0.20 0.20) 

(6,831.8[MJ] 0.09 0.80 0.20) 
(820,835.9[MJ] 0.713 0.10) 
(109,591.8[MJ] 1.0 0.20) 

=875,043.5[MJ] =243.1[MWh] 

( ) 19,862,528 MJ 
3.0 % 

37.0 % 
0.2
3.6 kWh/MJ

( ) 6,831.8 MJ 
9.0 % 
0.8
0.2
3.6 kWh/MJ

( ) 820,835.9 MJ 

0.713
NEDO

0.10
3.6 kWh/MJ

( ) 109,591.8 MJ 
100 % 
0.2
3.6 kWh/MJ



( )

=
=9.8[m/s] 5.0[m] 61.3982[m3/s] 0.90 0.93 8,760[h/y] 
=22,058,769.5[kWh] 
=22,058.8[MWh] 

9.8 m/s 
5.0 m ( ) 

61.3982 m3/s 
0.90
0.93

8,760 h/y 

1.0m

( 185 )

=
=9.8[m/s] 1.0[m] 61.3982[m3/s] 0.90 0.93 4,440[h/y] 
=2,236,094.4[kWh] 
=2,236.1[MWh] 

9.8 m/s 
1.0 m ( ) 

61.3982 m3/s 
0.90
0.93

4,440 h/y (185 24) 



53 120

=53~120 ( )
=10,000[kW] 0.00449 8,760[h/y] 
=393,324[kWh/y] 
=393.3[MWh/y] 

53~120
( ) 

10,000 kW 
21

0.449 % 
8,760 h/y 

5%
=53~120 ( )
=393,324[kWh/y] 0.05 
=19,666.2[kWh/y] 
=19.7[MWh/y] 

 393,324 kWh/y 
5 % ( ) 

HP 



( ) 

=
=3.81[kWh/m2 d] 365[d/y] 6,510,000[m2] 
=9,053,131,500[kWh/y] 
=9,053,131.5[MWh/y] 
=32,591,273.4[GJ/y] 

3.81 kWh/m2 d
NEDO

MONSOLA-11
365 d 
651 ha  2012

50% 6.0m2 10% 6.0m2 50% 18.0m2

={(6.0 14,843 0.50) (6.0 11,419 0.10) (18.0 2,481 0.50)}[m2] 
3.6[MJ/kWh] 4.25[kWh/m2 d] 365[d/y] 0.40 

=164,652,057.7[MJ/y] 
=164,652.1[GJ/y] 

( ) 6.0 m2 ( ) 
( ) 6.0 m2 ( ) 
( ) 18.0 m2 ( ) 

( ) 14,843  2012
( ) 11,419  2012
( ) 2,481  2012

( ) 50 % ( ) 
( ) 10 % ( ) 
( ) 50 % ( ) 

3.6 MJ/kWh

4.25 kWh/m2 d
NEDO

MONSOLA-11
365 d 

40 % 
NEDO
2008



( )
5

=
=61.3982[m3/s] 31,536 103[s/y] 1.000[kg/m3] 4.186[KJ/kg ] 5.0[ ] 
=40,525,788,580[kJ/y] 
=40,525,788.6[MJ/y] 
=40,525.8[GJ/y] 

61.3982 m3/s 
31,536 103s/y 

1.000 kg/m3

4.186 KJ/kg
5.0 ( ) 

20%

=
=40,525.8[GJ/y] 0.2 0.5 
=4,052.6[GJ/y] 

40,525.8 GJ/y 
20.0 ( ) 
50.0 % ( ) 



( ) 
( )

= ( ) ( ) ( ) ( ) 
( )
( )

( )
( )
={1,280,000[kg] (1.13 0.23)[kg/kg] 11.41[MJ/kg]} 

{{(0[ ] 20[kg/ ] 0.030[Nm3/kg]) (210[ ] 45[kg/ ] 0.025[Nm3/kg])
(0[ ] +6[kg/ ] 0.050[Nm3/kg]) 
(10,000[ ] 0.14[kg/ ] 0.050[Nm3/kg])} 0.60 37,180[KJ/Nm3]} 

(60.38[ha] 1.71[t/ha] 7.95[GJ/t]) 
(736.9[kl] 8[Nm3/kl] 0.50 37,180[KJ/Nm3]) 

=20,799,787.5[MJ] =20,799.8[GJ] 

1,280 t  2012
( ) 1.13 kg/kg 
( ) 0.23 kg/kg 

11.41 MJ/kg 
( ) 0  2012
( ) 210  2012
( ) 0  2012
( ) 0  2012
( ) 20.0 kg/
( ) 45.0 kg/
( ) 6.0 kg/
( ) 0.14 kg/

( ) 0.030 Nm3/kg
( ) 0.025 Nm3/kg
( ) 0.050 Nm3/kg
( ) 0.050 Nm3/kg

60 % 
37,180 KJ/Nm3

60.38 ha 

1.71 t/ha 
NEDO

7.95 GJ/t 
736.9 kl  2012

8 Nm3/kl 
50 % 

37,180 KJ/Nm3



( )

= ( ) ( ) ( ) ( ) 
( ) ( )
( ) ( )
( )
( ) ( )
=(19,862,528[MJ] 0.20 0.80) 

+(6,831.8[MJ] 0.09 0.80 0.80) 
+(820,835.9[MJ] 0.713 0.80) 
+(109,591.8[MJ] 1.0 0.80) 
=3,734,276.2[MJ] =3,734.3[GJ] 

( ) 19,862,528 MJ 
3.0 % 

37.0 % 
0.8

( ) 6,831.8 MJ 
9.0 % 
0.8
0.8

( ) 820,835.9 MJ 
0.713

0.8
( ) 109,591.8 MJ 

100 % 
0.8



( ) 
=0.0[GJ] 

0.0 m 
23.18 km2  2012

600 kg/m3 2008 
2.093 KJ/kg 2008 

-1.0 2008 
4.186 KJ/kg 2008 

5.0 2008 
335 KJ/kg 2008 

( )

=
( )

=0.0[GJ] 

0.0 m 
0.0 m 
6.0 m 

600 kg/m3 2008 
2.093 KJ/kg 2008 

-1.0 2008 
4.186 KJ/kg 2008 

5.0 2008 
335 KJ/kg 2008 

10 % ( ) 



1 1
BDF

= BDF
={(1.567 68,544) (428.9 258)}[kg/y] 0.91 1.0 38.2[MJ/l] 
=9,153,922.6[MJ/y] 
=9,153.9[GJ/y] 

( ) 1.567 kg/ y 
( ) 428.9 kg/ y 

( ) 68,544  2012
( ) 258 21

0.91
1.0

BDF 38.2 MJ/l ( ) 

BDF 30%

=
=9,153,922.6[MJ/y] 0.3 
=2,746,176.8[MJ/y] 
=2,746.2[GJ/y] 

9,153,922.6 MJ 
30 % ( ) 



= ( )
=11,909,060[kg/y] 6,700[KJ/kg] 
=79,790,702[MJ/y] 
=22,164.1[MWh/y] 

11,909.06 t/y  2012
6,700 KJ/kg 

=
=79,790,702[MJ/y] 0.2 
=15,958,140.4[MJ/y] 
=4,432.8[MWh/y] 

79,790,702 MJ 
0.2



( ) 

= ( )
=11,909,060[kg/y] 6,700[KJ/kg] 
=79,790,702[MJ/y] 
=79,790.7[GJ/y] 

11,909.06 t/y  2012
6,700 KJ/kg 

=
=79,790,702[MJ/y] 0.8 
=63,832,561.6[MJ/y] 
=63,832.6[GJ/y] 

79,790,702 MJ 
0.8



=
=6,510,000[m2] 0.1[kWh/d m2] 365[d/y] 
=237,615,000[kWh/y] 
=237,615.0[MWh/y] 
=855,414.0[GJ/y] 

 6,510,000 m2  2012
 0.1 kWh/d m2

 365 d/y 

5% 100 m2

= ( )
=(14,843 0.05 100)[m2] 0.1[kWh/d m2] 365[d/y] 
=2,708,847.5[kWh/y] 
=2,708.8457[MWh/y] 
=9,751.851[GJ/y] 

( ) 14,843  2012
( ) 5 % ( ) 
 100 m2

 0.1 kWh/d m2

 365 d/y 


