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1. Base Tranceiver Station


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

L)l)"l d)))l (duau.\a_‘i) go.l.f- 4))«0/ YA ).ul) Ay o)lmf) Y 093 oy

5 (5551 e s b o oo Slygid ot sslite ) (ot el 4515 2Ll
5 8 lawlio Jdoo G [A] g o wwl 0335 duslio (6wl Gy aSd g y03l,55 S50
0gusd oyl (Cuwl 03,8 &) S3lge8 (olS gy calisee (slaylidli 5 Shoe b5yl (gl (goluasdl
ST s a3 8,8 0,3 Ly (5551 g3 5 S gl 3,505y Sy ol o
03— &)l g S oo el 059 s Job )3 ()l g il slaan o (SSUggid
5 0-MW ¥+ - MW) Sl 5058 089 5 (8,8 Cudyls d s j0 1) calises Jlislw i 0 Slas
s ln e a8l aad o o Lis gls S e dulie siziie YL 90l )IS )3 Bly (MW
sls59eiSS g adl sl cligas jl eala ol Judodr Lol aiyls (6 5YL 205l S5 ggu8 o5y 4
A 48 pody g yh0 (o3laidl bl I cuand oS
S il yd oalatwl (gly (adyed iloyuw slaeiuww gloil wyp 4 [V] a0
» 05M$ Cawlod s ul:xu‘ J9) d)9lié Q»Lw‘ » Lasrv_wu_..u L5’°L°" i d|)>1 ol o..\_.ﬁd&'.&b)i
3 5 gl asmacan s Ol Sl daptis (olo (59 2 ilisee (sla el )l ool (oLl b))
Caio dxwgd LIS Cwlw 4 K8 lds pl (500 Bun .ol 485118 asgi 550 o Jlaio
Sy Glaleys 0jg> 53 ()T Ale s slio (659l QLI (gl )9iS 53 (Gaudygd 53]
3 oolaiuwl Jowsby oy it atdl g (inloyaw Jb oy &S j9ulS pgin 3ble cgycpl 5l el
A adyws & [YA] 2o yo wlods Ll cawy o (sly aiil o Ly Jlo Jsbo p3 1) auisyes (55 5]
9 4By )l (dB)yos sy gladliie el ity 13 &5 Lb)lgl sy (3Rl G
S (la )55 [V ] gy oS )l )lgls (ol |y iy ol (g0 glog (SSsS
by Kal) 5 00,8 pal s 1) S3ldggus o5y 0 clisl 3 dylojw i3l liae 5 3.8 dulore (4l
elie b ablis > planios (5l plie el gl 43 )55 5 5L oyl
GBS s (9 udpnod wlle ol (VL sladse Jdoay Al Sbe b slacs s
sloaz3n 10lS b 53 Slos 3g:g A8l 05 s Kol L gilio b <) Ul (slolie]
o b culdy e dons 55 9 43138 phibiog classyl Cuosd )3 ot il Slgi oo Slles

aloys iS5l (el sl S5 [V] g2 p0 3 pskiate e gl 090 d52g4s |y i (slacd g


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

oy giﬁl...b}sﬁ dlbblfs).u el d.)l.a.d‘ u.:b))l

Sl See 5125 3)l90 9 (Jlo CY3lio 4y by Sl lone g oa b all)] piiagiad olSy
3 gy dlaBl b5l SO [V ] @ pe 3 claid S ploxil oS5 )3 045 7 (slaslyisS
o3d ] lpls (oS Syan slp SogS olide Sllgeid Sbapimew ) )l
Bblis (3 ) 88 4 Juate Sy slapiu Ll Lo San b adllas oyl ool
Sl 3l Gl Gl caddlas (ol Glaasl poluly coulad S © g0 dijn yo-iS
Bl oo dluly dud g3 AU £ g (51 48,5 dle 51 (63,130 4 SSWgg3

ool B 4 aSh 4y Juate lglSe Sy Salggid olSg s S Sl i 5l [] x> p0
RetScreen ,léle 5,3 (obasdl — 23 3JUT Lauogs |y pM] xS od 5L3 3590 B pane I i
iy S Feor il odlaiwl b o gy cpl @lisl VYD JLu 0 5udss oyl gols .cowlosly pbx]
&y 3 o i 1y o MA alo s iS5l 5 el SlglSe VEYAA 6o g5 ¢ Jls YO+ ol
R Slopi &b oy S (SWj B ame b))l g Ll y (8 jludige Joo 4 VY]
Dby sdbaidl g a5y 3Sles 4 (ol jslate 4 SS9 i joore

390 1y a8 > Silged ooy j (YL cubyls (65 Sy (hto SIAIY ] 2y 5
S )i SHUgel s (laded (xiog)S jlodliiul b o9y ol 53 sl 031,118 ()
235 (0 plasl (i g B)lete jlad o)l st | 58 jhd o)l pasld Clwlxe
b oxiS1; 155 @lie by et ot by s 9 Capdo g2 ccoonlil bl 8B oy 2 42 [V s
g IS aley sloanip 2l ekl bl pasls plye 4 b ySho (el Gu
il g 8 i w ) SKal V] 2 ye 50 03l 0 oyl S alisie 3blie j3 (g)l5 0 00
Cldid S @50 Sillggs (6551 Syj elide glio 4 DC 3 AC oS 5 mjg 4 Ll
g Slles o (13,5 deS Ban 93 (3Ll Siplad 4 barpe Lallg )3 pslaie ol sl
sl o 48,8 3,5 g lils S 538 diga

OB S5 b 2o psS ) ol Colus )l 5 2)l5 )8 ej (shdygs A0ayeS 1 ol S
2 2y i 551 ik 1 e el (sl bl & g b w3 o S5 D 5
5Ll (Slgsi5 (clopunas i sy (5551 (Sl Jae 3 o3t Al VIO 51 VL 5o,

Ay (il 63l ol e I gyl 3 &S cnl Jloyd cpl il o ddyo 4y 49580 9


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

L)l)"l d)))l (duau.\a_‘i) go.l.f- 4))«0/ YA ).ul) Ay o)lmf) Y 093 Oy

393 ol e a2 ddyb (b (3l Laswgite yobots 5 039 (el (SOl cul J1 5L
o g s et Sl )l 558 45 El 00 s gydgo ol ol FIOTE
S0 0 4 59t > lglSetiz (Y gy (i (98T g 0392 )1a)95 5 SSUg9i8 (ol g
£5 O sl gamn Slggid (slaolSy s (ol ool oyl Slo o 3 sl 020y
S yai 5 (55l Caosd e b g o5 03l )3 (gilwdinge b oasd (gilwding cax ool
il oo (awd (55 e b olS g5 cnl 6 dicals (ol SULe

Aate jl gadygs (olgys il olalBl (w)p ) €5 (o9 e 4 295 b ol
il gl 5yl Caogd &) dngi b oy, @lin] Vsl a8 WS o Iy gl ilo s ciS3l e
& ey e S L g i b aganlis solagw coled 3 ol (555 Cund e 5 ol
ool @ (o g0y sl 3Y el Bl o 3LST Jlo Wiz CdS 5l IS 43Le s
o s Xz il 9 WAV L 55 ol i (o5baml Y g5 4 dngi b aS 3455 030> gl
olizmen Ll (cwloa b Solgsid cloolSyys wlisl slaanie [l el af) )l cad
Caz 2yl de cl 3 Sl ool gl ST agalss jologus Cuxio ol )3 (5 ele s
1259 Caasd SBlusgi oy b Alis ol )3 pskit ol el Sl dnlgs s3g Cnio ol el
gl 1 ol 43,5 )15 oleatdl b3yl 50 molSg s ol lin] oS igsis claol g, 1ol 5
32 el Loy, ol 5l s MATLAB Jl5éls 55 5 Salidggtd ol Sy b, ol e
bl 5o Sllggid o g5 Sy il ymus iS5l Glie AV-0 (gl Jlw )5 5] casd (slise
ISl s Lzl 31y ollas (sl JiSas Slgi e L ol gl omd 015 b)) blie
RES I C eI

P35 0 (B SWggd (aoly s silw e sl Y Lally) ¥ pisk > dllie oyl >
@ ¥ 550 53 9 (syp Slged slaolS s (3l L)l p oo Jelse ¥ i
51 sS40t L > sl 2150]) (S Slgss clmolSs i gleil lis] ealaasil s 51 ol

D)8 o Bl 0 izw > dlde


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

(A1 giﬁl...b}sﬁ dlbblfs).u el d.)l.a.d‘ u.:b))l

5998 o9 i Silw S Y

J cloa sl Slgg colly s 3 Slas () p e oY bl i ol

oS ol gl 5,105k Lyl s 08 0Jg5 1, 55 ool e Wilgi oo bl Lyl 5 ) Kslggid
AM L s lsm oy 5 01,5 (0l a2 YO oo (slod cappasto 2 Slaghs Vbl qudiads o] 5
Jolge 15l o g a8 o I8 5 skl Loyl s SSWggd (sl Jobas Joe p Lol il VD

ke &S ol )L\f)...sb S 9528 (slapimnw 035L 0 (sddxie Jolge (518 o y,B alisee
LY0] 25,8 o b (V) dolee Lolwl 1 s g5 wosjSTlo

Prox = FFXIs(G) X Vi (Te) ()

Voo (1) 5 I5e(6) oo 3955 s 455 oo Lawss & sl Sl 81> Py o] 5 &5
9 Isc(G) wdboo Jolo (slod 3> Johao 5L Jlae 5Wg 9 G @uiinits )3 obS JLail (b2 w5 &
W35 oo dwloes (V) o (V) dolee bl o iy & Vo (Te)

G
Isc(G) = ¢ rc G x(L+a(Te —Tsee))
sTC (Y)

Voc (Te) = Vocste % i x(1+ (T Tsre))
GSTC (‘“)

- & 5 . vl . e W
1041)__.40 ) Jﬁ)L‘ )l) )I_\o )U9 9 OL; JL_.«aJ] ULP o LY VOC,STC 9 ISC,STC el Voo ’mz

) Slas e d YO U plyy g 0098 3 lbiwl bayly s 30 Lod Tore 9 Joluw (slod Ty il o 3 jlliwl

Bl e od ol 81 31 53 Sy il o i g by Il cups e 4B g 0 e Ak o

(P93 pade S 5 039 'l it o (V) dolee 3 SSTFF gy inen

o391 e Jphar 8 (oot (25 s (sl s ol 8 0 30l (53055 oo 3,S0ac
i oo duwls (F) dolee 3o o

1. Fill Factor


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

L)l)"l d)))l (duau.\a_‘i) go.l.f- 4))«0/ YA ).ul) Ay o)lmf) Y 093 [N g

EF = Voo X Lnp
x ISC,STC (\C)

VOC ,STC

OlF werSlo alaii 1 Lz e SLo 9 Wy weuiSle cas i da Iy 9 Vinp (F) abdlae
oy GG agl) (o Bl dgee SPgg8 Joile a2 (G) goinnts STt (295
P9 o dnwlie () dlarly b 5 A8 oo i S dgly ololy @inds Glise il a0 < Jo3le
G' =G xcos () )
il o o s B aygls o col Sl 53 Jgile o gt gliee G e o oS
5 oslizaol b g5 oo 1y il dygly sl iy gl 31 Sg0s Lad g duyod 5] deil 4 o 45l 6
Dged duwlee F) dalso
cos@ = cosp cosd, + sing sind, cos(y, - 7) )

2 295 ¥ o gl 0, (e al3) (05 s 4 s Jiy i s B o] 5 oS

xSl ogir Caz 3l Vs sl ady b Ssanil gl Vs g (Dol agli) gt e 4y s
el (o o polo3l 8 g e bnjalbojlany )3 9 358 0
D oo dnwle (V) dlas jleded s S

cos@, =sino sing + Cosd CoSe COsw v)

Hgd o dplone (1) 5 (A) SYoles | s &
0= 23.455in[@j
365 ")

»=15(t-12) Q)

1. Tilt Angle

2. Zenith Angle

3. Azimuth Angle
4. Deviation Angle
5. Latitude

6. Hour Angle


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

oy giﬁl...b}sﬁ dlbblfs).u el d.)l.a.d‘ u.:b))l

ol sl gy loj g omnd Lo obslyy Sl o, 5bes 1 L] s &S

L9988 £l o Dlus! (solaiBl b 5yl 5o 50 olgs W

alox jl cdgd (sl Fauie Il 1> (S ggi8 o gy sl (golail Ly s isu ol o
O 3 o sl oy 2 gy po Sl slocom iman 5 SPlggid o gy g G 25
S ooy 48,5 ka5 15 b o8y s wlinl a o dwlxe jolaie 4y (odlaidl bajlgy (wyy
sl 003zl S g51b 05y (oolatdl L)) g L3S £ ¢ pys8 el ol
Il 9438 ol g gy Dlual g Sd9d S Ggin N -T

Saand L B & ole8 o Slggd (sleolSs s clisl sliwly ;5 ey (sla Fadio oy ns
2 > el sl b 505 5l e o)Ll 535 < ylig gy olSgys ) (e 5 Allus V-
L;Lmuf)_w 009_‘” L)Jl 0 ...\_M:LL;o u.)ul.a ua.BLm Con 5).3‘.).:)?‘..\70 L;[mlfs)g AR Ao
RIS bl Gise p3 )5S 5l ldads dx )3 Sl 4 A (poguad SIS )4l
oS elaisSay iy 5 o5 Sl codlas 5 Sl WD 1y sl o 1S (5 15 ke, o
5 gble > )l aloyw 5 Sllo cudles Jlo W 5l aidlidnngs oS bl )3 (g)lSelo o
Aok onl b bl ol gy jldyge pilgd Cld)ly e (S35 Cublae 5ud90 «S3lggid
S5 02 )ls J o @39 4Bl i3l B 2V (g0 g S 31 S il
[YA] 15 sialgs Glas

G395 B (99 98 Cnud duwlomo 090 Y-Y

byl S5 4 a8 Y Jgao 5l (g Gy 98 5 Jmols 089 ol )3 a il jolatody


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

L)l)"l d)))l (duau.\a_‘i) go.l.f- AJ)M:/ YA ).ul) Ay o)lmf) Y 093 oA

IYALAY 630 slogle 10 G doeds w5 F5.) Jgoo

(Jby) el SlgolS o oo o5y o5
oo R R PN N LT -
fa-. Olgle Ve 5l S g lgsleS Ve e Sl s bbb gand e
Yoo SlogkS Ve e 5l 58 g DlgsleS Vel iy <8 b b (g o
Ao SloslS Ve 5l feS Eed b L ganl o>

N Jlo )3 3 celo SloolS po (139)8 Cod (3 23 S ik €5 b aTule Sl
S5 s (1) sl 50
Pl Jlo 3 By o9 Cund = o oy Xl g5 (V)
dwbro Caa ol ()l om0 ol Sl Vo )3 5y (598 Caosd dmlee Cp> (V) dolas
Do oo ps Y das 3 (Vo) doles (gl poyps pod Jlo Vo Cuadd
9035 S (B9 8003 Cead AL Clidd 9 9)92 Caoed Oyt ol b o8

. . 1-a
By oloj U Sy 0593 )3 9)92 g (o) &5 awgie ) v

b oo = ( . : :
23,8 e loj 1 8 oSy 0,93 53 gy yeresd (oo £5 bangis

a
< 13y Jlo gl )3 (g yb 03,5 Cungd sl )

a8 wde b (glanl j> ((Bgy8 033 Cuand L

(M)
ol g o cyuand /Y U /N o (g0e loylyE dae loj 1> oniidinyd el O (g yus
FEYV] g2 pe sk ) g 09050 pMel (3950 S baogs dilale )50ty (39 800,35 Cuaid
SO glodly glue 1 AV BA Jlo 5l Joas o (e Jlto psbods sl duslons LB [A g o

Cawl ko\o\JuLJ Y J9A> P9 04U dwu:l?t.a alisee dLm o U»L.ul » d)ffo


https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

o4 i Sililggis laolSy s ehisl ool b))
Ivv] Gliss gl 00 bl 33 AY B AA Jlo 51 0w o ol ¥ Jgar
Ju « Jw Wl
AN QA AN Ay LIATA As AN /Y
AN Jls | V-FONY [ V-ONYA[V-QVER | V-2YP] QY Lo | YOYAYVA [ AVAYYR | VVAYAL [YNANYY
AR Lo [ +/28Y0% | </RAAVE [ V- FA2 V- NYY QY Lo | </RAYYY [ Ve YA [V NYY VY AR
Qe Jlo | YAY-E- AAYEYAAAYOIY INAYYD- [ Q0 Jlo [ V/-0aVY | V/£-0F [ V/-£VFY | V/-2YYP
LIPS BRVERA 0 & S VRS TA ol I VR UR'A & A VARSI of B VAN W IRVAVA YA sl R VATARVIV.NN RVATARR A & VAR F¥
Y Jlo | V/FAYYY [ V/FXFVTVEY | V/VYYLY oAy Jle VYD VY AJARNY AR
o ol sisle

Solg s yoe Job il o celw lgglS 1o (glilay Jby 0 cod 4y 5 by b Jlw

Db e 48,5 a5 13 Jlo YO Ygane Sllggis

J5 51T

1388 o Sl o) el 3 oloj Jole i (gl o el lulo o 4555 5
o555 §1 S o a5 ) Uog) e i3 ey Sl ool b 1) 33,8 oo S 5T csla JLs

w3 o i 1) 0d b 6)li8lo w093 g iy Cwd j slaio)d e (o35 Ep (goluasdl

by Sl o ydn dBlolay Sy g 35w 255 S Jolae | L35 £ Jsene soby
A 53 )95 € 5 i 303 0 35 £ 5 lde (l )3 xS (o S0 (6 IS ey S

ol 05 433/5



https://necjournals.ir/article-1-1515-en.html

[ Downloaded from necjournals.ir on 2026-06-11 ]

L)l)"l d)))l (duau.\a_‘i)golﬂb)«n/ YA ).ul) Ay o)lmf) Y 093 e

Ja Sbi et

ML S g ilgs o i loyaw G aS (o35 S las bl |y gpliSloyw s )b al
S (Srgeyd loliply A58 (o iy pa S S 095 ilo sl oolal b Sy (194 9 (ytelas
oy 1 odd el Sl 39w £ 5 (58 b il (PV) (e (5] 4 juols Jlo o layle s
905 Joa T(FV) Gl 50l 2 1y agleyas ol G551 o1 Jls 3 5 Sy g baalyad )3 oo
D] amse gl 1y (b G501 5 T 655 om alaly (1Y) oo

FV =PV x(L+i)’ o)

I8 4l ol N Jlow (3 45 33,5 o i ol b solae a8 0S8 (o8 1) Ll s
3905 03wl (V) slee 5l b o (Jad o5 )) dwlixa (slys 23 yglccmnas (FV) 5T oyl b oo,
[V sl o (V) doles e oS

PV = FV x(L+i)" or)

(NPV3) ‘5L6 oA sl .0-Y
D9 (s Tl P92 0305 b ogiedges o dlisgds o Cusl (1B, ¢ e (Al 35
b atzs plsl gloj b)) (sia d9—bise B35 59y 5 4 E89 oloj )3 Az b el oy cnl o
a y &S opl 4 a el )3 g lnanja coled il @ly 45 595 0 blod 55 el o3 glcsa
<ol ool Sl miy 3o s cdigs o 235 comlio oyt 5 b Cmgy Ainlss g8y 4 Sl
230k) Db g ol i 3 9 ol p3lgw oo 2Bl e g3 (b (RIS 351 ST 095 e
oS 33,5 oo Sl (lofgyy il il SRSy b s S maemal (Sloj 381 9 0foy yos ST

V7 V]2l (b el 5 i (o

1. Present Value
2. Future Value
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