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CaQU Q=Okt C=QP xw@v= sD} Qwor= R= xO=iDU= =@?rDt Q=Ri=sQv xm u}= x@ xHwD =@ "CU=
x]kv u} QDu}}=B QO 'xOQw;CUO x@ ur(optimom) = 11 57 (m=s) =Q xv}y@ |t=v
_Sgen(optimom) = 5 66 W=K Q@=Q@ xv}y@ |B wQDv; O}rwD Q=Okt QwmPt Q=Owtv R=

"O};|t CUO x@
xOW xDiQo Q_v QO 22 |x]@=Q j@=]t |t=v CaQU |xOwOLt 2 Q=Owtv QO
Q}O=kt w uf 'ur 'uc CaQU xU |xOwOLt T=U=Q@ |Oa@xU Q=Owtv u}= QO "CU=
xHwD =@ "CU= xOW s}UQD 0 19 =D 0 66 R= 4 pwOH QO OwHwt |SQUm = |yOR=@
Q=Ri=sQv QO w C=QP xw@v= sD} Qwor= R= xO=iDU= =@ 'xv}y@ |t=v CaQU Q=Okt xm u}= x@

xw@v= sD} Qwor= \UwD xv=}r=U Q=t; T=U=Q@ |O=@ u}@ QwD |R=Uxv}y@ 'xt=O= QO
GQ=N K=Q] |xOya R= \}Lt \}=QW xm u}= x@ xHwD =@ "OW Oy=wN s=Hv= C=QP

%CU= Q} R |=yQDt=Q=B `@=D |HwQN CQOk \UwDt 'CU=
pe;ve=f (uc; ur; uf ; Per) (21)

xw@v= sD} Qwor= R= xO=iDU= =@ |O=@ u}@ QwD |R=Uxv}y@ "4
10C=QP

'C=QP xw@v= sD} Qwor= |=Q@?rDt Q=Ri=sQv QO xOW xDWwv RtQ R= xO=iDU= =@CtUk u}= QO
4 pwOH QO u; G}=Dv xm O};|t CUO x@l}t=v}OwtQD swO uwv=k xOR=@ w |B wQDv; O}rwD

[18]%R= CU= CQ=@a xr�Ut pL Qw_vtx@ =yCaQU |xOwOLt "CU= xOW x�=Q=
0 < uc < 5
10 < ur < 20
10 < uf < 25 (22)

C=QP xw@v= sD} Qwor= =@ xv}y@ |=yCaQU "1"4
|xOwOLt QO C=QP xw@v= sD} Qwor= R= xO=iDU= w ?rDt Q=Ri=sQv |xr}Uwx@ |U} wvOm =@
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��uc ��ur ��uf
_Sgen;aveuc _Sgen;aveur _Sgen;aveuf ur

(W/K) (W/K) (W/K) (m/s)

0 55 0 66 0 43 3 95 3 95 4 92 10
0 56 0 57 0 49 3 92 5 11 4 98 11
0 57 0 49 0 52 4 03 6 06 4 87 12
0 57 0 42 0 53 4 19 6 84 5 14 13
0 59 0 37 0 54 4 38 7 47 5 47 14
0 60 0 32 0 54 4 61 8 00 5 45 15
0 59 0 28 0 54 4 87 8 44 5 44 16
0 56 0 25 0 54 5 14 8 81 5 44 17
0 54 0 23 0 54 5 43 9 12 5 44 18
0 51 0 20 0 54 5 73 9 39 5 44 19
0 49 0 19 0 54 6 01 9 59 5 44 20

|BwQDv; O}rwD '=yCaQU CiQW}B OYQO w |R=Uxv}y@ R= Oa@ w p@k Q}O=kt "5 pwOH
"C=QP xw@v= sD} Qwor= R= xO=iDU= =@ |SQUm = |yOR=@ w

��

_Sgen;ave ur KQW
(W/K) (m/s)

0 36 7 5 13 8 |R=Uxv}y@ R= p@k
0 51 5 66 11 57 C=QP xw@v= sD} Qwor= =@ |R=Uxv}y@
41 7 �24 5 �16 2 CiQW}B OYQO

R= x]kv u} QDq=@ QO 'xOt; CUO x@ ur(optimom) = 11 57 (m=s) pO=at ?rDt
CUO x@ ��(optimom) = 0 51 Q@=Q@ xv}y@ |SQUm = |yOR=@ Q=Okt QwmPt Q=Owtv
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xw@v= sD} Qwor= R= xO=iDU= =@ |R=Uxv}y@ R= Oa@ w p@k Q}O=kt "3"4
C=QP

OYQO w C=QP xw@v= sD} Qwor= |xr}Uwx@ |R=Uxv}y@ R= Oa@ w p@k Q}O=kt 5 pwOH QO
|=Q@ 'u=QyD QyW QO xOW ?Yv 'Bergey Excel-S |O=@ u}@ QwD QO =yv; CiQW}B

"CU= xOW x�=Q= xv=}r=U Q=t;
Oa@ Q}O=kt w 3 pwOH R= |R=Uxv}y@ R= p@k Q}O=kt '3 Q=Owtv QO R}v w 5 pwOH QO
"CU= xOW xOQw; CUO x@ 2 w 1 |=yQ=Owtv R= C=QP xw@v= sD} Qwor= =@ |R=Uxv}y@ R=
|R=Uxv}y@ R= Oa@ Cr=L =@ |R=Uxv}y@ R= p@k Cr=L u}@ hqDN= OYQO C}=yv QO
|R=Uxv}y@ QO 'OwW|t xOy=Wt xm u=vJ "CU= xOW x@U=Lt C=QP xw@v= sD} Qwor= =@
16 2 u=R}t x@ |t=v CaQU '|R=Uxv}y@ R= p@k x@ C@Uv C=QP xw@v= sD} Qwor= =@
'Vy=m OYQO 24 5 u=R}t x@ |B wQDv; O}rwD u}vJty "CU= xDi=} Vy=m OYQO

"CU= xOQm =O}B V}=Ri= OYQO 41 7 u=R}t x@ |SQUm = |yOR=@

'Bergey Excel-S |O=@ u}@ QwD xv}y@ |BwQDv; O}rwD \UwDt "1 Q=Owtv
xv}y@ CaQU x@ C@Uv 'u=QyD QyW |Q=t; |=yxO=O |xv=}r=U \UwDt T=U=Q@

"C=QP xw@v= sD} Qwor= \UwD O=@ |t=v

T=U=Q@ 'Bergey Excel-S |O=@ u}@ QwD |SQUm = xv}y@ |yOR=@ "2 Q=Owtv
O=@ xv}y@ |t=v CaQU x@ C@Uv 'u=QyD QyW |Q=t; |=yxO=O xv=}r=U \UwDt

"C=QP xw@v= sD} Qwor= \UwD
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(W/K) (m/s) (m/s) (m/s)
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0 51 5 66 13 08 11 57 2 66 C=QP xw@v= sD} Qwor= =@ |R=Uxv}y@ 2
0 39 7 14 15 05 13 31 2 99 wHwCUH sD} Qwor= =@ |R=Uxv}y@ 3
41 67 �24 53 �16 15 �16 16 �14 2 1 w 2 h}OQ u}@ xU}=kt OYQO 4
8 33 �4 8 �3 53 �3 55 �3 55 1 w 3 h}OQ u}@ xU}=kt OYQO 5
�23 5 26 15 15 06 15 04 12 41 2 w 3 h}OQ u}@ xU}=kt OYQO 7

x@ C@Uv 'Bergey Excel-S |O=@ u}@ QwD xv}y@ |BwQDv; O}rwD "4 Q=Owtv
"C=QP xw@v= w [15w8]O=@ |t=v |xv}y@ CaQU
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%R= CU= CQ=@a u; xv}y@
uc(optimom) = 2 66 (m=s)

ur(optimom) = 11 57 (m=s)

uf(optimom) = 13 08 (m=s)

=@ |SQUm = |yOR=@ '|B wQDv; O}rwD |=Q@ |R=Uxv}y@ R= Oa@ w p@k Q}O=kt "3 Q=Owtv
"C=QP xw@v= sD} Qwor= R= xO=iDU=

G}=Dv xU}=kt "5
xm [15]'|}=}L= w |OtL= C=k}kLDG}=Dv =@ u=wD|t =Q j}kLD u}= QO xOt;CUO x@G}=Dv
[8]'|}=}L= w |QoUa C=k}kLD G}=Dv u}vJty w |O=@ u}@ QwD |[=} Q |R=UpOt x@

"OQmxU}=kt Ov=xDN=OQB u}@ QwD |R=Uxv}y@ x@ wHwCUH sD} Qwor= =@ xm
Q_v QO 10 < ur < 20 u}@ |t=v CaQU |xOwOLt 5 w 4 |=yQ=Owtv QO
w |B wQDv; O}rwD x@ \w@ Qt OwHwt |=y|vLvt =yQ=Owtv u}= QO "CU= xOW xDiQo
Cr=L w [8]'wHwCUH 'C=QP xw@v= |=ysD} Qwor= \UwD xOW xv}y@ |SQUm = |yOR=@
w ur CaQU |xOwOLt QO w CU= [15]|r@k C=ar=]t QO xOW x@U=Lt |ak=w
|yOR=@ w 10 20 (W/K) =D 1 25 (W/K) u}@ OwHwt |B wQDv; O}rwD Q}O=kt
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R= xO=iDU= =@ =Q |SQUm = |yOR=@ w |B wQDv; O}rwD CiQW}B OYQO w |R=Uxv}y@ R=

"OQm xOy=Wt 6 pwOH QO sy x@ C@Uv 'wHwCUH w C=QP xw@v= sD} Qwor=

|Q}oxH}Dv "6
|SQUm =|yOR=@ u} QDy@ x@|@=}CUO '|@=NDv= sD} Qwor= w |SQUm = CqO=at R= hOy
6 w 5 pw=OH R}v w 5 =D 3 |=yQ=Owtv R= =Pr "CU= xOw@|B wQDv; O}rwDVy=m u}vJty w
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&(K) =tO %T
&(K) `HQt |=tO %T0

&(kPa) QiUtD= Q=Wi %Pat
&(kPa) Q=Wi %P

&(kPa) `HQt Q=Wi %P0
&(J) xQP |W@vH |SQv= %U

&(m/s) z1 `=iDQ= QO O=@ CaQU %u(z1)

&(m/s) z2 `=iDQ= QO O=@ CaQU %u(z2)

&(m/s) VNQJ ẁQW CaQU %uc
&(m/s) VNQJ xtD=N CaQU %uf

&(m/s) O=@ CaQU %ui
&(m/s) O=@ |t=v CaQU %ur

&(m/s) O=@ \UwDt CaQU %�u
&(m) `HQt `=iDQ= %z1

"(m) u}@ QwD `=iDQ= %z2

|v=vw} s�qa
&(kg/m3) |r=oJ %�
&OQ=Ov=DU= h=QLv= %�

"|SQUm = |yOR=@ %��

xOt; CUO x@ 0 51 Q=Okt C=QP xw@v= sD} Qwor= QO |SQUm = |yOR=@ sD}; QO xm
QO R}v |B wQDv; O}rwD QO u}vJty "OwW|t xOy=Wt V}=Ri= OYQO 41 7 xm CU=
R}v QDt=Q=B u}= QO xm xOt; CUO x@ 5 66 (W/K) u; Q=Okt C=QP xw@v= sD} Qwor=

"OwW|t xOy=Wt Vy=m |R=Uxv}y@ R= p@k x@ C@Uv OYQO 24 5 Q=Okt

s�qa CUQyi
&(m2) =wy |OwQw `]kt K]U %A2

&(kJ/kg.K) CQ=QL p=kDv= ?} Q[ %cp;a
&(kJ/kg.K) ?; CQ=QL p=kDv= ?} Q[ %cp;v

&(kJ/kg.K) |W@vH |SQUm = %ekinetic
&(kJ/kg.K) |}=}t}W |SQUm = %ech
&(kJ/kg.K) |m} R}i |SQUm = %eph

&(kJ/kg.K) pm |SQUm = %�et
&(kg) =wy sQH %m

&O=@ CaQU C=Oy=Wt O=OaD %mi

&(kg/sec) |tQH |@O % _m

&(KW) QwD=QvS |HwQN u=wD \UwDt %Pe;ave
&xDiQ CUO R= |=tQo MQv %Qlos
&(kJ/kg.K) =yR=o C@=F %Ra

=yCWwv=B
1. Matlab
2. genetic algorithm
3. objective function
4. search algorithm
5. rated
6. www.weather.i
7. exergy modeling of wind turbine
8. exergy e�ciencies
9. www.Bergey.com
10. particle swarm algorithm (PSO)
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