
1229138851

123

 :

16/2/88

:

26/3/88

:

.

 :

 .

 .

 .

25

 .

1(Mitra_gholami@suna.org.ir 
2(
3(

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             1 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 52

 .

 .

 .

)110 ( .

.

.

 .30 .

 :

)( .

 .

)1 :(DG]1[

 Status Size 
Efficiency 

(%)

Installed 

Costs ($/kW) 

O&MCosts 

($/kWh) 

Reciprocating Engine Commercial 30kW-6MW 30-38 500-1400 0.007-0.02 

Gas Turbine Commercial 500 kW-20 MW 25-40 600-900 0.003-0.008

Microturbines  Commercial 25kW-300kW 20-30 600-1000 0.003-0.01 

Fuel Cells 1996-2010 3kW-3MW 36-60+ 1900-3500 0.005-0.010

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             2 / 16

https://necjournals.ir/article-1-124-fa.html


1229138853

 .

 .

 .

 .

.

 .

]2.[

:

.

(CHP):

24

.

:

.

: .

-

.

 , .

 .

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             3 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 54

 .

 .

 .

 .

.

]2:[

.

.

.

.

.

.

.

)20 %(

.

 .

 .

.

 :

.

 :(T&D)

.

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             4 / 16

https://necjournals.ir/article-1-124-fa.html


1229138855

 . .

 .

 .

.

.

30

)500000 (2010.

30)500000

 (2015]3.[

 .

 .

3000 .

 .

1000 .

700

810.

)1:(]3[

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             5 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 56

) ()(

.

)DG(

 .

 .

 . .

 .

 .

.

)DG(

 .

]4[ .33

.51

25) (.

)2:(

1Norway 2Greece6Australia 15Korea409Usa

1Portugal 2India 5Brazil13Netherlands 186Japan

1Puerto rico 2Russia5Austria10Switzerland 116Germany 

1Slovak Republic 1Bahamas 3Finaland 9Spain26Uk

1Turkey1China 3New zeland 8Sout africa 24France

1Cayman Islands 1Iceland2Belgium 7Sweden23Canada 

1Venezuela1Luxamburg 2Denmark 7Seeden15Italy 

1Antarctica 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             6 / 16

https://necjournals.ir/article-1-124-fa.html


1229138857

 .

5250

15.

)2 :(

2501 .

4415643

1

3727225

 .2004631

19690780 .

.

)3 :(1

 1 

0

2

4

6

8

10

12

afc mcfc pafc

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             7 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 58

)45 :(1

)67:(2501000

)89 :(2501000

 1 

0

2

4

6

8

10

1980
s

1990
s

2000
2001

2003
2004

2005

planned

 1 

0

2

4

6

8

10

12

italy japan usa korea

.  1000  250 

0
5

10
15
20
25
30
35
40
45
50

germ
any

aus tr i
a

it a
ly

ja
pan

spain

swi tz
e rla

nd usa

kore
a

Slo
va

k R
epub lic

tu
rk

e y

 1000-250 

0

2

4

6

8

10

12

14

16

1980
s

19 90
s

20 00
2001

20 02
2003

20 04
2005

20 06
2007

20 08

planned

 1000  250 

0

5

10

15

20

25

30

bio gas diesel NG digestor

gas

methane multiple

fuels

propane tow n

gas

 1000  250 

0

5

10

15

20

25

30

35

40

afc dmfc mcfc pafc pem sofc

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             8 / 16

https://necjournals.ir/article-1-124-fa.html


1229138859

)1011 :(5250

)1213:(5250

)1415:(15

. 250  5 

0
20
40

60
80

100
120
140

160
180
200

ind ia

au
str

alia

au
str

ia
chin

a

be
lgi

um
br

a zil

ca
n ad

a

fra
n ce

ge
rm

any

icela
n d

ita
ly

jap
an

ne
w  ze

la
nd

ru
ssia

sou
t a

fr i
ca
spa

in

sw
eden

sw
itz

er
lan

d uk usa

de
nm

ark

fin
la

nd
ko

re
a

no
rw

a y

 250  5 

0

20

40

60

80

100

120

140

160

180

19
80

s

19
90

s

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

pl
an

ne
d

 250  5 

0

50

100

150

200

250

hydro
gen NG

digesto
r g

a s

bio gas

c ity
 gas

diese
l

ethan ol

kerosene

liq
uefie

d petro
leum

ga
meth

ane

m
eth

anol

multip
le fu

els

pro
pane

town ga s

liq
uefie

d petro
leum ga

  250  5 

0

50

100

150

200

250

afc dmfc mcfc pafc pem sofc other

 5  1 

0
20

40
60
80

100
120

140
160

a
u

s
tr

a
li

a

a
u

s
tr

ia

b
a

h
a

m
a

s

b
e

lg
iu

m

b
ra

z
il

c
a

n
a

d
a

fr
a

n
c

e

g
e

rm
a

n
y

g
re

e
c

e

it
a

ly

ja
p

a
n

lu
x

a
m

b
u

rg

n
e

th
e

rl
a

n
d

s

n
e

w
 z

e
la

n
d

p
o

rt
u

g
a

l

p
u

e
rt

o
 r

ic
o

ru
s

s
ia

s
o

u
t 

a
fr

ic
a

s
p

a
in

s
w

e
d

e
n

s
w

it
z

e
rl

a
n

d

u
k

u
s

a

5
-2

5
0

 5  1 

0

10

20

30

40

50

60

70

80

90

19
80

s

19
90

s

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

pl
a
nn

ed

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                             9 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 60

)1617 :(15

)18  :(15

 :

 .

 .

UTC Power, Plug Power, Fuel Cell Energy 

 ..

 5  1 

0

50

100

150

200

250

300

afc dmfc mcfc pafc pem sofc other

 5  1 

0
20
40
60
80

100
120
140
160

hydro
gen NG

digesto
r g

a s

bio dies el

bio
gas

c ity
 gas

diese
l

ethan ol

kerosene

liq
uefie

d petro
leum

gmeth
ane

meth
anol

multip
le

fuels
naph ta pv

pro
pane

town ga s

 5  1 

0

20

40

60

80

100

120

a
c
u
m

e
n
tr
ic

s

a
m

ri
c
a
n

b
a
lla

rd

D
C

H
 E

n
a
b
le

F
u
e
l C

e
ll

G
e
n
e
ra

l

H
 P

o
w

e
r 
C

o
rp

In
te

lli
g
e
n
t

Is
h
ik

a
w

a
jim

a
-

M
its

u
b
is

h
i

P
lu

g
 P

o
w

e
r

S
a
n
y
o
 E

le
c
tr
ic

T
e
le

d
y
n
e

U
n
iv

e
rs

ity
 o

f

Z
T
E
K
 C

o
rp

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                            10 / 16

https://necjournals.ir/article-1-124-fa.html


1229138861

 .

(CHP):

 .

.

25

5

) ( .

 .

25 .

.

:

5/12

.

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                            11 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 62

 :

.

] .5[

 .5000.

)3:(5/12×2]5[

5/12×2

57-36

350 × 2

55

4)(

NFPA-SAE  CGA

78 × 2

) × ×(7/83×7/42×38

70

99/99

12 × 2

80

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                            12 / 16

https://necjournals.ir/article-1-124-fa.html


1229138863

.

)19 :(]5[

36-57DCDC to DC Converter

 .inverter on grid

AC .

:

.

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                            13 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 64

)20 :( 25

AC

 step ..

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                            14 / 16

https://necjournals.ir/article-1-124-fa.html


1229138865

)2122:(

)2324 :(

120

20.

 .

 .

)DG(

.

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

                            15 / 16

https://necjournals.ir/article-1-124-fa.html


12291388 66

33

 .

15

525025010001.

25

 .

.

"25"

.

[1] Paul Bautista, (2001). Distributed Generation Technologies for Commercial and Industrial 
Applications:Today’s Options and Potential Advancements,Energy Information Administration 
NEMS/Annual Energy Outlook Conference. 

[2] EG&G Technical Services,Inc.(2004). Fuel Cell Handbook(Seventh Edition), U.S. Department 
of Energy 

[3] Office of Fossil Energy,National Energy Technology Laboratory, pp. 1-20 ,1-22. 

[4] Ballard power system reports(2006). Technology "Road Map" Outlines Path to Commercially 
Viable Automotive Fuel Cell Stack Technology , VANCOUVER, British Columbia--Ballard 
Power Systems. 

[5] http://www.fuelcells.org/info/databasefront.html 

[6] Hydrogenics Corporation.(2007), HYPM LPV 12 INSTALLATION AND OPERATION 
MANUAL. 

 [
 D

ow
nl

oa
de

d 
fr

om
 n

ec
jo

ur
na

ls
.ir

 o
n 

20
26

-0
1-

31
 ]

 

Powered by TCPDF (www.tcpdf.org)

                            16 / 16

https://necjournals.ir/article-1-124-fa.html
http://www.tcpdf.org

