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e =0.016698

M =356.0470+0.985 600 258 5*d
M =356.0470+0.985 600 258 5*9188

M =51.742175

eo = e*(180/pi)
ep = 0.016698* (180/pi)

eg = 0.956725
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=M+eg*sin (M) * (1+e*Cos (M) )
=51.742175+0.956725
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= Cos(E) - e
= Cos(52.501194) - 0.0106698

= 0.592040

= Sin(E) * sqgrt (1.0 - e?)

= Sin(52.501194) *sgrt (1-0.0166982)

=0.793255
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r = 0.989834 AU

Tan(v) =(vy / x )
Tan(v) =( 0.793255 / 0.592046 )

v = 53.264174
Y >0 & x>0 = v =1v

v = 53.264174

O = 53.264174 + 283.373095

O = 336.637269
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g = g0 + 0.00256*Cos (Q)
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paddl Oldlas] g Jol oo 8 S Jeedl Ol ok
S lnstally ¢ 2,31 550 ) s A5t S]] st

alaodl domys 055 OF e .8 Jaelly cor eaitinacadl adlaadl e
S9leudl Johall lgud 0950 (1 8511 oy o)l pudts (3 Ot poudisiane]|
- 140U Baelall &l of (A Juadl

AW Y Lo 0950 A8 o dend) doususall Lghll HLasd
=N pweddd (g alall Solowd! Jglall dad e

A< 090 = o=«
090 < A < 270 = o = o + 180

A> 270 = o = o + 360

67



L“S‘)L,af))\ Aaseo Jdoa] — dallg L_';‘f_z)\}a.”

Tan ()= Tan(A) * Cos(€)

Tan (o) =Tan (336.631697)Cos (23.438585)
a = -21.624839

A > 270 2> o= o+ 360

a = -21.619981 + 360

a = 338.375161

Sin(d)= Sin(A) * Sin(e)

Sin(d)=Sin(336.631697)S1in(23.438585)

o = =-9.077476
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L =M+ w
L = 51.742175 + 283.373095

L = 335.11527

Eg = (L - o) * 4
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Eg = - 13 02s

SD = (959.63/r) /60

SD = (959.63/0.989834) /60

SD = 1e" 09”
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P = (8.974/r)
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A = 367*Y

B = INT((M+9)/12)

C = INT((7*(Y+B)/4))

D = INT((275*M)/9)+ Date -730530
d = A-C+D

A = 367*2025

B = INT((2+9)/12)

C = INT((7*(2025+B) /4))

D = INT((275%2)/9)+ 26 -730530
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A = 743175
B =20
C = INT((7*(2025+0)/4))

D =61+ 26 — 730530

A = 743175
C = 3543

D = -730443
d = A-C+D
d = 9189

w =282.9404+0.000 047 093 5*d

w =282.9404+0.000 047 093 5*9189

w =283.373142
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e =0.016709-0.000 000 001 151*d
e =0.016709-0.000 000 001 151*9189

e =0.016698

M =356.0470+0.985 600 258 5*d
M =356.0470+0.985 600 258 5*9189

M =52.727775

ep = e*(180/pi)

eo = 0.016698*(180/p1i)

ep = 0.956725
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M+ep*Sin (M) * (1+e*Cos (M) )
52.727775+0.956725

*Sin (52.727775)
*(1+0.016698*Cos (52.727775))

53.496804

Cos(E) — e
Cos (53.496804) - 0.010098

0.578169

Sin(E) * sqgrt (1.0 — e?)

Sin (53.496804) *sqrt (1-0.0166982)

0.803712
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r = sgqrt( (x)? + (y)? )
r = sqrt((0.578169)% + (0.803712)72)

r = 0.990066 AU

Tan(v) =(vy / x )
Tan(v) =( 0.803712 / 0.578169 )

v = 54.269765
Y >0 & x >0 > v =v

v = 54.269765

O = 54.269765 + 283.373142

O = 337.642907
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Q =125.1228 - 0.052 953 808 3*d
Q =125.1228-0.0529538083*9189

Q =358.530255

A= 0 - 0.00569 - 0.00478*Sin (Q)
AN = 337.642907
-0.00569-0.00478*S1n(358.530255)

A = 337.637339

€p = 23.4393 - 0.000 000 356 3 * d

gp = 23.4393-0.000 000 356 3*9189

gg = 23.436026

e = g9 + 0.00256*Cos (Q)

e = 23.436026+0.00256*Cos (358.530255)

£ = 23.438585
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Tan ()= Tan(A) * Cos/(¢g)

Tan (o) =Tan (337.637339)Cos (23.438585)
a = -20.679592

A > 270 > o= o+ 360

a = -20.679592 + 360

a = 339.320408

Sin(d)= Sin(A) * Sin(¢g)
Sin(d)=S1in(337.637339)S1n(23.438585)

O = —-8.704421

L =M+

L = 52.727775 + 283.373142

L = 336.100917
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(959.63/r) /60
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(8.974/0.990066)
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A = 367*Y

B = INT((M+9)/12)

C = INT((7*(Y+B)/4))

D = INT((275*M)/9)+ Date -730530

d = A-C+D

A = 367*2025
B = INT((8+9)/12)
C = INT((7*(2025+B) /4))

D = INT((275*8)/9)+ 15 -730530
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— 743175
=1
— INT ((7*(2025+1)/4))

= 244 + 15 - 730530

= 743175

= 3545

= -730271

= A-C+D

= 743175-3545+(-730271)

= 9359

= d + UT/24.0

= 9359 + (((30m/60)+8")/24.0)

= 9359.354166
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=282.9404+0.000 047 093

=282.9404+0.000

*9359.354166

=283.381164

=0.016709-0.000

=0.016709-0.000

*9359.354166

=0.016698

=3560.0470+0.985

=356.0470+0.985

*9359.354166

=220.628885
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eg = e*(180/pi)
ep = 0.016698*(180/p1)

eg = 0.956725

E =M+eo*Sin (M) * (1+e*Cos (M) )

E =220.628885+0.956725
*Sin (220.628885)
*(1+0.016698*Cos (220.628885) )

E = 220.013802

x = Cos(E) - e
x = Cos(220.013802) - 0.016698

x = =-0.782587

81



L“S‘)L,af))\ Aaseo Jdoa] — dallg L_';‘f_z)\}a.”

Sin(E) * sgrt(l.0 — e?)
Sin(220.013802) *sgrt (1-0.0166987?)

-0.642882

sgrt ( (x)?2 4+ (y)? )
sgqrt ((-0.782587)2 + (-0.642882)72)

1.012788 AU

Tan(v) =(y / x)

Tan(v) =( -0.642882 / -0.782587 )

v

Y

39.402526

0 & x <0 > wv=v+ 180

39.402526 + 180

219.402526
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= 219.402526 + 283.381164

= 142.78369

=125.1228 - 0.052 953 808 3*d
=125.1228-0.0529538083
*9359.354166

=349.509353

= O - 0.00569 - 0.00478*S1in(Q)
= 142.78369
-0.00569-0.00478*S1in(349.509353)

= 142.778870
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€p = 23.4393 - 0.000 000 356 3 * d
€p = 23.4393-0.0000003563
*9359.354166

€0 = 23.435965

g = g9 + 0.00256*Cos (Q)
e = 23.435965+0.00256*C0s(349.509353)

€ = 23.438482

Tan (a)= Tan(A) * Cos(€)

Tan (o) =Tan (142.77887)Cos (23.438482)
a = -34.874356

090 < A < 270 - o= o + 180

a = -34.874356 + 180

a = 145.1250644
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Sin(d)= Sin(A) * Sin(e€)
Sin(d)=Sin(142.77887)S1in(23.438482)

O = 13.922233

L =M+ w
L = 220.628885 + 283.381164

L = 144.010049

Eg = (L - o) * 4
Eg = (144.010049 - 145.125644) *4

Eg = - 04™ 28s

SD = (959.63/r) /60
SD = (959.63/1.012788) /60

SsD = 15" 47"
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P = (8.974/r)
P = (8.974/1.012788)

P = 8.860"

wlﬂowlm:‘)c@ld
dubbyl @ylall ax] 5o S JLSadl ol ozl sladidl
o Audidn degame Je Iolie] Bupdr 08 slw) dedsiuw]|
& Ayl 0da (ye Bolatwl (Saug Lalus doglaally Badeall @l
28 podl Olelu oo (63 Aol die X &SR 0udll s Sl
- 8L Aol 1 dBM! Baadad IS 0 39 il

X = X1+ (UT * ( Xp- X1) / 24)
- ) G
JoVl pedl Al e Sla)l paiall dad X1
JWI psdl Ll e S paiadl Ao X2
Sl paiall daid Olus sdie Oglladll 3yl UT

86



L“S‘)L,af))\ Jdoses Jos] — M\j L_';‘f_z)\}a.”

M\L@d@jcéw‘&ﬁbjbuﬁﬁwwhdm
10l Cwle 13 UT 20: 00 deludl wie 2025 plpd 25 g o

UuT Sun Sun
00:00 o S
X1 2025-02-25 338.375161 -9.077476
Xy | 2025-02-26 339.320408 -8.704421

Le 2025 plnd 25 P9 O owaddl Juo d=yd dasd .Jl:gi.a L\.u
UT 20:00 4cldl

X =X+ (UT * ( Xp- X1) / 24)
X = -9.077476
+(20*%(-8.704421-(-9.077476) ) /24)

O uyr20:00 = —8.766590
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deludlwie 2025 plnd 25 pgr o putine]| lgadlan doud sl o3
UT 20:00

X =X+ (UT * ( Xo=- Xy) / 24
X = 338.375161
+(20*(339.320408-338.375161) /24)

O yre0:00 = 339.162866

Pl cdgll
bady 4 ASW cudlgall Clus 3 0 el Cdgll pusuiw
el &oyaUall 4S)>)b LgxBdle g cduiydI 8,81 Ohady rbleo St
02 Ohed Judae de sty (s} polidie Dlies 989 cdoglowd!
Byils e sl Jgbs il e Caymsg cdinlidl o gmil) duwdlls yoliall
s a9 Jlgyl Jas e slanl Tye Lelaedl Galewd! slgiawdl Jas-
3l el o5l 0980 daleg ey ! el ddaiy 5Ll g3l
WJlg3lt Jas e sl Jlaied) dadd udlise )9y (0 ) guaall
oeaddl podl S9luw i dslw  23.9344696 S9lwy
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ol 3 e N (0 dwees ol ] dawgiall
1.00273791
lasd dondl wlelud) Bu>gr O Gadioyd) el CE9l sy

-1 JW g2l Je UT 00: 00 Lie podl Ll Jidioye JIg)

2025 ylnd 25 pgr Jbe (0

Oc = (L/15) + 12°b
Oc = (335.11527/15) + 12°b
Oc = 34F 20 27.66° (—24%n)

Oc = 108 20 27.66°

lelw 30 63 UT delud 6. yr i ysd (! SO anmug
(2025 a3 25 g0 UT 16:25 ke o,Sulg el _pé pgull
Llud B Juloya) (eaxdl 3l e TR wleld] oda d8LoL

1.00273791 3 lora duezs Olebe J) lgbsass day p5]
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Oc.ur = B¢ + (UTP*1.00273791)
((25™"/60)+16")* 1.00273791)=16.461614"
Oc.ur = 10.341018" + 16.461614 "

eg_UT = 02h 48m 9.48S

dis ol Jigyll laxd 01 1 domell il C8)) Cang
Jekll las (SJ9¢2025 plnd 25 pga e UT 16:25 dcludl
da hazll Jehall lde d8LoL d2)> Long 048 E ghaxll

- 1 JUl gl e dui) Wl ] dlig=s

Or.ur = Og.ur + (Long/15)

OrL.ur = 2.802632" + (+048/15)

Or.ur = 062 00™ 9.48s
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eL.UT dd=>eo k:;séj) L.;RAJ‘

O1,.uT :((L/15)+12h)+(LODg/15)

+(UTh*1.00273791)
- 10 Co>

UT 00:00 e Qgumn Guodidd Jawgiall Jglall L
qjﬂj%ﬂqjéj&u%qgn@L%gébﬁﬂ\dﬁdLh§ Long
UT oWl cdgidl wleludl shzly wlel  UTP

dﬁ%ﬂ&dsabmeGLJTgﬁwﬂhfqﬂ‘ﬁéyhghu>oﬂgbs

Or.ur = 6.59888888+(0.0657098244*d)

+(Long/15) +(UT"*1.00273791)
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LSSJ L?Xz.c.” uoauJ\ CA}J\ Olus %obﬂ\ ANl od o S
Jshll 4 J) Gl 053 e St podl Olel o el
UT 00:00 e pgdl blud digucadl T (uoiid) o gial!

Qe 2025 pubaudl 15 pod 0 el Cdgll sl - 1l
dz» Long 048 E @haxdl Jghll lax) UT 08: 30 deldl
9359 dslay d psall s of ke 13] (3%

Or.ur = 6.59888888 * +(0.0657098244*d)

+ (Long/15) +(UTP*1.00273791)

6 = 6.59888888 " +(0.0657098244*9359)

+(048/15)+(8.5*1.00273791)

GL_UT = 09h 18m 1.47S
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Oh9s e g 4Y B ol Cg)l Wblu> § AT dagd J5u5Y
02 29 e daiay 4l (6T Al pgamil) Al (Baid) (o))
Cedgill e Y UT ol cudgill o datiay 98 JWby ¢ fudx]]
Luwgiall Jolall Glusd ba pasind iy «TT (gyladl (92,31

=AW ALl M) T eeeisdd

L = 278.9874 + 0.985647352 x d

Bpby)l Gipall 008 3 T peedd) Jrugiall Jshall (s 3]
Job (e S dadd (e dualie S (UT (Wl cudgidl ) iy
dosd Clod] Ud CuS13 ol (M dbaw gitadl duasdl D9ly9 ¢ pamas!
dyldadl _poladl aex> 0L «d podl due Clus die AT @yal
oda Jalxid (UT ol coudgdl ] Dgaio lgiu 0955 puail

Lddas>Ha|
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el cdgll ] el cgll g
@l Jghall Jasg 01 yr doeedl (ol CBgll el OF 13)

o g elild .UT Wl c3gll ] abg=i w3 «Long
M (e O ur Gty (el C3gll U] ol (ol 39l
- AW dusl I diuall

Oc.ur = Or.ur — Long/15

AV UT ol 25l G Gl d) (pmid] 289l g 385 o5
sl A3 UT 00: 00 deludl die B adioysd (pmidl <3l
- 14Ul duply)l dasall pluseiwl eldg

UT = (6g.ur — 6¢)/1.00273791
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bt Wi 2025 pbd 25 pg UT plladl 39l dl - 1o
ol amidl B9l O caale 13 cLong 048 E @l Jskll
Lie B Ghdduya) (el cdgl Oly 6. 0026321 Jsla 01, ur

10.341018% pgdl i3 Ll

Oc.ur = Or.ur — Long/15
Bc.ur = 6.002632 — (+48/15)

Bg.ur = 02Rr 48m 9, 48s

UT = Bg.ur — 6¢

UT = 2.802632-10.341018

UT = -7.538386

UT = (-7.538386+24)/1.00273791

UT = 1e6® 25m 00s Feb. 25th, 2025
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H=0-q Al
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Hbss . olsyudl o lelud (8ol udin B9 o oy aaddl oo L
Oyl
H = BrLur - «
H = (9.30040767" * 15) - 145.125644

H = 354.380471

Q& puaddl Ob robg G H daeludl dighl) doyall o
lly ¢ ol Jlgyll o my 1S oF (3. 3891 (o 43,401 gl
G A>3 5,619 J) dadd dxlow (RS dbgly o T duyd

48| due) 4835 22 . 5™ Jlg> Jolay Lo of el
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dciod) B9li)l U3y c(Solonad] oyl Byladl dessl I 8511 (39
pladdl o ¢ 8ls casardl pladdl ol ¢l pladdl Lof Wizl
olail 3 Az 360 dlds 0 e Oyl s Bale g 5l
Dbl peld § gl plaidl el Byms Lo 929 cdeludl O)lic
A ddiewd)

Ll 18311 e oliall gl Jobo a5l e h gLasy VI Coyms Loy
PRI cﬁ):_e.“ be}n E>9 cé.é;)’\ 8,310 yo sldl L»SgLo.wJ\ ﬁ)z.‘b 8yl
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Sin(h) = ( a + b )
a = Sin(d) * Sin(Lat)

b = Cos(d) * Cos(Lat) * Cos (H)
Cos(A) = (y / x)
y = Sin(d) - Sin(Lat) * Sin (h)

x = Cos (Lat) * Cos (h)

H> 180 —-> A = A

H < 180 > A = 360° - A
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deladl peotdl h gl ¢ A deeedd! Lol cownl - 1o

o2yl las we 2025 (ulawdl 15 pg o UT 08:30
Jlddzyy Lat 29.25 N §hax]

a = Sin(13.922233) * 35in(29.25)
b = Cos(13.922233) * Cos(29.25)

* Cos(354.380471)

Sin(h) = ( a + b )
Sin(h) = ( 0.11756456 + 0.84279489 )

h = 73.813511

y = Sin(13.922233) - Sin(29.25)
*Sin(73.813511)

x = Cos(29.25) * Cos(73.813511)
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Cos(A) =(vy / x)

Cos (A) =( -0.22864732 / 0.24322104 )
A = 160.065054

H>180 > A=A

A = 160.065054

-4 Ap )l Asleall I3 e H e bl Duglyl! dad ol

Cos(H) = (y / x)

y = Sin(h) - Sin(Lat) * Sin(3)
x = Cos (Lat) Cos (9)

A >180 > H=H

A < 180 > H = 360° - H
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idlesdl yoyall bglas § -
H> 180 - A = A

H < 180 > A = 360° - A

dogdl popall bghs 3 -
H > 180 —> A = 180° - A

H < 180 > A = 180° + A

ool Lgd ead (o))l o 313 ol plladdl (§ A dated! Lgl3)) Lol
gl e o1 Rl 5T Bl olash Jlesd) oo Lol azpell ozl
Az)d 90 oo S8 daid Lol)l Jamy Lew .pill 5T 301 ol
ST N JWeadl Yol ()1 plasdl (3 duond) Doglill Jaied oy Sy
oy W 2yl §TE @l olxily gyl dands de g S Lgiadl
e JWl of (W1 9T gVl ol (3 o] dadly A dtaad! Dol 0985
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) plasdl ) (510 plasd) oy A dtasad! Dogldl ag=xd J=1 (309
-1 JWI gl e 3 mub g pgis

000 < A < 090
090 < A < 180 A = S(180 - A)E

180 < A < 270 A = S(A - 180)W

N 2N 2N 2N

270 < A < 360 A = N(360 - A)W

plasdl ) 32 pladl o A ddawd! gl Jogod J>T e Lo
-1 JW 9=l e Gl s g p9d5 (5 511

N(A)E - A = A

S(A)E - A =180 - A
S(A)W —-> A =180 + A
N(A)W > A = 360 - A
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plal ) @ 5ll alail) lady dwlially d2y3 160.065054

Qi (oyall Jas 0L caale 13] ¢33 Canaill plailly (a0

354.380471 Jals H deludl lgogly 0fg «Lat 29.25N
22! plaidl ) (g 31l plaidl oo A doend! D9l Jogxs

A = 160.065054

090 < A < 180 - A = 5(180 - A)E

A = S(180 - 160.065054)E

A = S19.934946E

51> Casadl plladl 4] 511 plaidl ope A dictawnd! igl31 Jogs
Lat 29.25N Gy ddlasdl poyall bghas § -

A = 160.065054

H>180 —-> A = A

A = 160.065054
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Cos(Hi) = (y / x)
y = Sin(h) - Sin(Lat) * Sin(9d)
y = Sin(-0.9148) - Sin(29.25)
* Sin(-9.077476)
y = 0.06112412
x = Cos (Lat) Cos (9d)
x = Cos (29.25) Cos (-9.0774770)
x = 0.86156878
Cos(Hi) = (y / x)
Cos(Hi) = ( 0.06112412 / 0.86156878 )
Hi = 85.931725

Hi = 050 43™ 44s
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H, = 86.145188

H, = 050 44m 35s
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01 < Og¢g - 6, = 6,+242 ¢ 6; = 6,+24h

0, - 01" 05™ 14s+24h = 250 Q5™ 14s

O, - 01" 09™ 52s+24h = 250 Q9m 52s
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Osunset = (Y / x )

Y = (24.07*%01) —06g* (62,-061)

X = 24.07+61-062

Y = (24.07*25" 05™ 14s)-10R 20™ 27s
* (250 Q9m 528-258 05m 14s)

Y = 603.0508968
X = 24.07+25% 05™ 14s-258 Q9 52s

X = 23.9927778

Osunset = Y / x )
Bsunset = ( 603.0508968 / 23.9927778 )

esunset = 250 Q8™ (Q05s
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Tsunset = Osunset — Og

Tounser = 25° 08m 055-10h 20m 27

Teunset = 147 47m 383 (+1.00273791)

Tsunset = 140 45m 12s UT

o CosSI Agx (3 2025 5lnd 25 par yiall 83 B9 13
UT 140 45m 125 deludl plad
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X
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Cos(Hi) = (y / x)

Sin(h) - Sin(Lat) * Sin (9d)
Sin(-18) - Sin(29.25)

* Sin(-9.077476)
-0.23192727

Cos (Lat) Cos (0)

Cos (29.25) Cos (=9.0774760)

0.86156878

Cos(Hi) = (y / x)

Cos (H1) = (-0.23192727 / 0.86156878)

Hi = 105.616181

Hi = 07h 02m 28s
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Cos(Hz2) = (y / x)

X

Sin(h) - Sin(Lat) * Sin (d)
Sin(-18) - Sin(29.25)

* Sin(-8.704421)
-0.23507047

Cos (Lat) Cos (0)

Cos (29.25) Cos (-8.704421)

0.802446778

Cos(Hz2) = (y / x)

Cos (Hz) = (-0.23507047 / 0.86244678)

Hr = 105.816795

H, = 070 03™ 16°
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02 3L L) 30huwg 2lnd 26 090961
01

01 - 22h 33™ 305-(048.00/15)+07% 02™ 28s
01 - 020 23m 58s

o — Long + H;i

SP)
6, - 22 37m 17s-(048.00/15)+07Rr 03™ 16s
6, - 02 28m 33s

o — Long + H»

-Qﬁ@bﬂo@¢d&UﬁAgé&m&&%éiygpﬁyﬁ

01 > 0O - O, = 92+24h

01 < Og¢g - 6, = 6,+242 ¢ 6; = 6,+24h

0, - 020 23m 58s+24h = 260 23m 58s

O, - 02h 28™ 335+24h = 260 28™ 33s
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O1sha = (¥ / x )

Y = (24.07*01) —6c* (62-01)

X = 24.07+61-062

Y = (24.07*26" 23™ 58s)-10R 20™ 27s
* (260 28™ 33s5-260 23m 589)

Y = 634.644703
X = 24.07+26" 23™ 58s-268 28™ 33s

X = 23.993611

Orsha = ( 634.644703 / 23.993611 )

elsha = 26h 27m O2S
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Tisha = O1sna — B¢

Trsha = 260 27™ 025-10h 20m 27s

Trsha = 16% 06™ 358 (+1.00273791)

T1sha= 16 03™ 568 UT

o CosS A9 (32025 pld 25 po slall 8o b9 13
UT 16" 03™ 56° deludl plas
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0 g Sasng 2lnd 25 pod H dueludl doglll dead e o

Ho 30,0L W) jepuwg 18 26 g9 ¢Hy
H, = Q7h 02m 28s

H, = 07h 03™ 165

5230 W 5eiuwy plnd 25 pgd Opayr )l Aoy dlae awsd

01
01
01

Sp)
SP;
02

02 30,0L W japuwg 2ln8 26 pg09 <01

o — Long - Hi
220 33™ 308-(048.00/15)-07" 02m 28s
120 19m (02s

o — Long - H»

228 37m 175-(048.00/15)-07% 03™ 16°
1208 22m Q01s
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01 > 0O - B, = B,+24h

01 < B¢ - B, = 92+24h & 61 = 91+24h

;- 128 19 (025
0, - 128 22m Q1s

sl plpd 269 nlnd 25 292 om dlaell &85> Jydasy pgas
.g}Ua.oﬂ u.9_9.u eFaer.qu!J‘ ZL?-)A cJU:u ul.c

eFajr = Y / X )
Y = (24.07%061) -6c* (62-601)

X =24.07+6:-6
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Y = (24.07*12" 19m 025)-10h 207 27
*(12h 22m Q1s-12R 19m Q2°s)
Y = 295.961369
X = 24.07+12h 19 02s-12h 22m 01s

X = 24.020277

Orasr = ( 295.961369 / 24.020277 )

Orasr = 120 19™ 17s

sl 39 989 Orpajr =)l Aoy dlas dad Clus ua
UT ol cud gl d] dbgais 095 ¢ ozl cud gl

Trajr = Orajr — O¢

Trajr = 12P 19m 175-10R 20m 27

Trasr = 01R 587 508 (+1.00273791)
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2826 09901 3050 g 50imwg a8 25 pgd Byoon sl
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61 - o — Long

01 - 220 33m 305-(048.00/15)

01 - 19 21m 30s

6, - o — Long

0, - 22" 37™ 175-(048.00/15)

O, - 19h 25m 17s
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01 > 0O - B, = 6,+24h

01 < B¢ - B, = 62+24h & 61 = 91+24h

;- 198 21™ 30s

O, - 190 25m 17s

sl plpd 269 nlnd 25 292 om dlaell &85> Jydasy pgas
slanll Casl Oyoon tawsill alllae s

eNoon:(y/X)
Y = (24.07*%01) —06g* (62,-061)

X =24.07+6:-6
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Y = (24.07*19" 21™ 308)-10" 20™ 27s
* (190 25m 17s-19R 21m 309)

Y = 465.303036
X = 24.07+19" 21m™ 30s-198 25m 17s

X = 24.000944

Onoon = ( 465.303036 / 24.006944 )

eNoon = 19h 22m 55S

B 39 989 Oyoon Lawgdl dxpd Jlas ded Olus ua
UT ol gl ] dbgaeis pgds ¢ ol b gl

Thoon = ONoon — O

Trnoon = 19R 22m 55s—-]1Q0h 2Qm 27s

Tyoon = 090 02M™ 28S (+1.00273791)

TNoon: 09h Oom 59S UT
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Tan (hasy) = 1 / (1 + Tan(|Lat - &1))

WS o & Gwodidl U Ay dagd (e Aolaadl § passaddl Jidy
oo 097 00™ 595 UT Jlgil Cdg) Dgauoms daudll 0dd Of oy
Ayl Gl M (o SIS Ul P985 o lnd 25 po
2025 nld 269 25 g on Jeodl dand) el slainl

lucd Qgllasll c3gll wie lgiad e Jgraxl
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UT Sun
00:00 O
2025-02-25 -9.077476
2025-02-26 -8.704421

X =X+ (UT * ( Xo- X1) / 24)
X = -9.077476+(9.0163888
*(=8.704421-(-9.077476))/24)

O uT09:00:59 = —8.937325

Tan (hasy) = 1 / (1 + Tan(|Lat - d1))
Tan (hasr) =1/ (1+Tan(]129.25+8.937325]))
Tan (hasy) =1/ (1+Tan (38.187325))

Tan (hasy) =1/1.78656425

Tan (hasr) =0.55973357

hasr =29.237204
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hAsr = hAsr * 1.00065 - 0.0439
hasy =29.237204 * 1.00065 - 0.0439

hAsr :29.212308

Al ez chinsy pasdl ) pueddl plas)l dzys AV
2826 pg9cHi 300b L) 50wy plnd 25 pgd H dueludl &gl3)!

Ho 3000 W 0wy

Cos(Hi) = (y / x)

y = Sin(h) - Sin(Lat) * Sin ()

y = Sin(29.212308) - Sin(29.25)
* Sin(=-9.077476)

y = 0.56513688
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x = Cos (Lat) Cos (9)
x = Cos (29.25) Cos (-9.077470)

x = 0.86156878

Cos(Hi) = (y / x)
Cos(H1) = (0.56513688 / 0.86156878)
Hi = 49.009083

Hi = 03" 1e™ 02s

Cos(Hz2) = (y / x)

y = Sin(h) - Sin(Lat) * Sin (d)

y = Sin(29.212308) - Sin(29.25)
* Sin(-8.704421)

y = 0.56199368
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x = Cos (Lat) Cos (9)
x = Cos (29.25) Cos (-8.704421)

x = 0.86244678

Cos(Hz2) = (y / x)
Cos (H2) = (0.56199368 / 0.86244678)
Hy = 49.3356010

H, = 030" 17™ 20s

02 3L g 3ehuwg 2l 26 p919¢0;

61 - a — Long + H;

61 - 22h 33™ 305-(048.00/15)+03" 1e™ 025

01 - 22h 37™ 328
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a — Long + Hy
220 37m 175-(048.00/15)+03» 17™ 20s
220 42m 37s

- oWl el Bdy Wlaall dod Janas pgds

B, - O, = 92+24h

Og - 6, = 6,+242 ¢ 6; = 6,+24h

220k 37m 328

220 42m 37s
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Oasr = ( Y / X )

Y = (24.07%61)-6c* (6,-61)

X = 24.07+61-062

Y = (24.07*22R 37 328)-10R 20™ 27s
* (220 42m 37s-22B 37m 328)

Y = 543.721023

X = 24.07+4228 37 325-228 42m 37s

X = 23.985277

Oasr = ( 543.721023 / 23.985277 )

eAsr = 22h 401’[1 O8S
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Tasr = Oasr — B¢

Tase = 22P 40™ 08S-10F 20m 27s

Tasr = 120 19m 415 (+1.00273791)

TAsr = 12h 17m 4OS UT

oo CogSIl Aoy 3 2025 pld 25 pgr_pasdl 8o 39 13)
UT 120 177 40° deludl aled

S 1UT ol Bl i ludl (Jlasdl Gblus g5b5 0585 s

Trajr TNoon
01:58:30 09:00:59
Tasr Tsunset T1sha
12:17:40 14:45:12 16:03:56
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Lolss 4odle Aoyl pgcabe Tables pwb d3gye JoYl
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Lol Lol Olwe) dmoepnnll &9,S01 Lipa] puseind &0
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LSl @han)l Agell Jiey Position (M) oOf oy
21.422502N & 39.826181E Jolayg cdd il

<

Clusd (59,80)l §haxll a8eall by Position (X) ol
20.25N & 48.00E 55wy cdhut)l Caon

0550 O Je grdgall (o D. Long Jshll 3% Gl s L3l
oyl oleil Laolin

D.Long = Longx - Longu

D.Long = 48.00 - 39.826181

D.Long = 8.173819

dad oS5 o Laty HLY duSlae Hla] d5By a dosd o

odd (48 2709 90 gwmdl gw a3 D. Long Jshll 3,8
Laty 5 dglin a §)la) 0sSs Vsl

a = Tan(Latx) / Tan(D.Long)
a = Tan(29.25) / Tan(8.173819)

a = 3.898936 S
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oz 8)la) Jiad (@lg (N Jlatd! 5La] Lodls dslg b dad Cauused
A8 dadl aSl s

b = Tan(Latu) / Sin(D.Long)

b = Tan(21.422502) / Sin(8.173819)

b = 2.759587 N

Jolad! g ALl whladl Jegi b 9 a (o S ded Clus s
.BJL&}’\ g0 & e E.)"U.H ddall &o

Gyl 41 o1 B)LaYl (3 Lagdlasl Jl> 3 b 9 @ o € dod G
2SI dogdll Blis] ¢ 3By Bylal @ Lagddlus J> 8 lagis

c = a b

c = 3.898936 S - 2.759587 N

c = 1.139349 S
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Jledd! Bylas] JsB Eom 65310 goyll plaill A Akl Coaws Cosned
WS g)y’d\gi EPAIRSIY] REXi loows ¢ 8)Ld] o g.)j,’o.:J\gT
STJghll 3,8 0813] Gt 055 Coow D. Long Jghll &0 deid

A3 180 oo yiuel OS13] 0ye 09539 ¢dyd 180 (o

Tan (A) =1 / ( ¢ x Cos(Latx) )
Tan (A) =1 / (1.139349 x Cos (29.25))

A =S 45.170222 W

Lolas (5311 plasdl J) 5,505 auydl alaidl oo A Al Caows J g5
&l ol Jlaid! e

A =S 45.170222 W
S(A)W —-> A =180 + A
A = 180 + 45.170222

A = 225.170222
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02920l LS‘)’*"J‘ &9_9,0.]\ L3 A dd)l Cwow sl - Jbe
31.933333S & 115.966667E

D.Long = Longx - Longu
D.Long = 115.966667 - 39.826181

D.Long = 76.140486

a = Tan(Latx) / Tan(D.Long)
a = Tan(-31.933333) / Tan(76.140486)

a = 0.153772 N

b = Tan(Laty) / Sin(D.Long)
b = Tan(21.422502) / Sin(76.140486)

b =0.404114 N
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c =a b
c = 0.153772 N + 0.404114 N

c = 0.557886 N

Tan (A) =1 / ( ¢ * Cos(Latx) )

Tan (A) =1/(0.557886*Cos (-31.933333))
A =N 64.664418 W

N(A)W —-> A = 360 - A

A = 360 - 64.664418

A = 295.335582
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02920l ébhﬂ\é%d\é A dd)l Cwow sl - Jbe
36.216667N & 115.2W

D.Long = Longx - Longum
D.Long = -115.2 - 39.826181
D.Long = -115.026181

D.Long = 204.973819

a = Tan(Latx) / Tan(D.Long)
a = Tan(36.216667) / Tan(204.973819)

a = 1.572375 N

b = Tan(Laty) / Sin(D.Long)
b = Tan(21.422502)/Sin(204.973819)

b = 0.929287 N
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c =a b
c = 1.572375 N + 0.929287 N

c = 2.501662 N

Tan (A) =1 / ( ¢ * Cos(Latx) )

Tan (A) =1/(2.501662*Co0s (36.216667))
A =N 26.356737 E

N(A)E > A=A

A = 26.356737
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02920l ébhﬂ\é%d\é A dd)l Cwow sl - Jbe
1.383333S & 48.483333W

D.Long = Longx - Longum
D.Long = -48.483333 - 39.826181
D.Long = -88.309514

D.Long = 271.690486

a = Tan(Latx) / Tan(D.Long)
a = Tan(-1.383333) / Tan(271.690486)

a = 0.000712 N

b = Tan(Laty) / Sin(D.Long)
b = Tan(21.422502)/Sin(271.690486)

b = 0.392519 N
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c =a b
c = 0.000712 N + 0.392519 N

c = 0.393231 N

Tan (A) =1 / ( ¢ * Cos(Latx) )

Tan (A) =1/(0.393231*Cos (-1.383333))
A =N 68.539396 E

N(A)E —-> A = A

A = 68.539396
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28.233333N & 80.6W

D.Long = Longx - Longum
D.Long = -80.6 - 39.826181
D.Long = -120.426181

D.Long = 239.573819

a = Tan(Latx) / Tan(D.Long)
a = Tan(28.233333) / Tan(239.573819)

a = 0.315353 N

b = Tan(Laty) / Sin(D.Long)
b = Tan(21.422502)/Sin(239.573819)

b = 0.455012 N
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c =a b
c = 0.315353 N + 0.455012 N

c = 0.770365 N

Tan (A) =1 / ( ¢ * Cos(Latx) )

Tan (A) =1/(0.770365*Cos (28.233333))
A = N 55.834734 E

N(A)E —-> A = A

A = 55.834734
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02920l ébhﬂ\é%d\é A dd)l Cwow sl - Jbe
17.85 & 63.166667W

D.Long = Longx - Longum
D.Long = -63.166667 - 39.826181
D.Long = -102.992848

D.Long = 257.007152

a = Tan(Latx) / Tan(D.Long)
a = Tan(-17.8) / Tan(257.007152)

a = 0.074081 S

b = Tan(Laty) / Sin(D.Long)
b = Tan(21.422502)/Sin(257.007152)

b = 0.402657 N
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c =a b
c = 0.074081 S - 0.402657 N

c = 0.328576 N

Tan (A) =1 / ( ¢ * Cos(Latx) )

Tan (A) =1/(0.328576*Cos (-17.8))
A =N 72.627871 E

N(A)E —-> A = A

A = T72.627871
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02920l LS‘)’*"J‘ &9_9,0.]\ L3 A dd)l Cwow sl - Jbe
34.528333N & 69.171667E

D.Long = Longx - Longum
D.Long = 69.171667 - 39.826181

D.Long = 29.345486

a = Tan(Latx) / Tan(D.Long)
a = Tan(34.528333) / Tan(29.3454806)

a = 1.223740 S

b = Tan(Laty) / Sin(D.Long)
b = Tan(21.422502)/S1in (29.345486)

b = 0.800589 N
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c =a b
c = 1.223740 S - 0.800589 N

c = 0.423151 S

Tan (A) =1 / ( ¢ * Cos(Latx) )

Tan (A) =1/(0.423151*Cos(34.528333))
A =S5 70.780870 W

S(A)W —-> A = 180 + A

A =180 + 70.780870

A = 250.780870
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éW\ 2\_..:3JSJ\ dauall MJJ.L:JAM‘ Cdns s> |- :Jbe
36.8485S & 174.763Eh35£ﬁ\é%Aﬂ

D.Long = Longw — Longx
D.Long = 39.826181 - 174.763

D.Long = -134.939819

y = Sin(D.Long)

y = -0.707886

X = cos (Latx) * tan (Latw)
— sin(Latx) * cos(D.Long)
X = cos(-36.8485)*tan (21.422502)
— s1in(-36.8485) *cos (-134.939819)

x = -0.109617
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Tan(A) = (y / x )

Tan(A) = ( -0.707886 / -0.109617 )
A = 81.197592

IF: Y <0 & x<0 - A=A+ 180
A = 81.197592 + 180

A = 261.197592
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Bysll g2 Tasles 1,53 LS ald)l o Oolau) (512301 Luludl
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T3l olane (3 (Sl (bl (o (olaall 85I (59,51 ol

A olaxil s ] Tas Gugs @1 bl

o oy sl _padl ] 4id @l (p (plaall 5101 (aslas (Sa]
A oo OB JWby dyd 8,81 maw do padse S
Ao ple Ko 0955 (adanll 8511 Ao plusciasl dygauall
s2Ellipsoidal Model oYl JSall ol bale 13] oS
Sl Guly o(alie $9)5) LY o) &y ASYI (Sl
pldsiwl 09S®  Spherical Model (wilxiall G9!
e Loy (@) &bl joall IS (e (o) (aeda)l 390l
(2002 — 1920) Giudsd o238 (05091 (S 9l Loy gyl
cdlud)] olaedl dpuos (§ dds ASTcVincenty's Formulae
Ol (> § 13udiad AST blug (ilgd opo lld laty Lo 02)Jb
o2 (92x0 SS9 a5 ($9,S)l Cliell (158 (o Aaseall LI

Agllaall 3 gl 45U
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(Sadid Yol plustiwly Al Cuosw

ZVOMEYVE S JF VOV UL R EVIENEL SR EENTETI I ROV ORI BIE
lsedl slutiol s oo nadg e zxkdaYl ()Y z3 503 daias (1
(>l ooy o e (widads (o Al padl 929 ¢S5 g0l
@il 89l § A Al s s dyhall ods = adg

AETP PR ES T RPRT]

34.528333N & 69.171667E

Laty = 34.528333
Longx = 69.171667
Laty = 21.422502

Longu = 39.826181

f = 1/298.257223563
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Jutxall oyl Al 2530

U; = ATan ((1 - £) * tan(Laty))
Uy = 34.43853105
U, = ATan ((1 - f£f) * tan(Latwu))

U, = 21.35715648

ij}!phb&ndjsﬂ Johall e Lalae Jglall boglas (3,8 :BJG
L = Longuw — Longx = -29.345486
Mo =L = -29.345486 (L1, dden A5l dosdll)

Lowouad! H,SH) ddas i)
On Joaall Qs Johall as (3,8 (el Np &SIl degdll
W1l (3 oo Ul sl laedl e dendida) 550 dsl) uad gall
o5 el op (sl 3,801 9o Bl Jglall Jas (§ @, O
&c&)’&@‘u{sﬂ@ ‘U)W )93 QS@ 2\.@331]\ oD Codoe ‘aj_&)

Ao 485 ) Jualyg Ol il Cad g
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DI 350 0 55 S Bl 3 syl Bl e ol
aY e o il o a5 5 )

Sino = Sgrt((CosUz; * SinlXg)? + (CosU;
* SinUy, - SinU; * CosU; * CosAg) ?)

Sinoc = 0.48324043
A3S5ell o)l pled o ol

Coso = SinU; * SinU; + CosU; * CosU, *

CosAg

Coso = 0.87548768

omouany psly couibaidl p el L3Sl dogl)l Ol
oSl a1 A g Aoy

o = ATan(sinoc / coso) = ATan (Y / x)

o = 28.8972545
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Caoaadl A9l oz Ol
Sina = (CosU; * CosUz * Sinlg) / Sino
Sina = -0.77896036
Caodl 9l pleS oz o0 Ol
Cos?a = 1 - Sina?
Cos?a = 0.39322075
ool Cuaiie D9l pled Cur Ol

Cos20n =Cosoc = ((2 * SinU; * SinUy) /

Cos?u)

Cos20n, = -0.17202562

9,53 2 o @yl O lws pdSud g gumail Jolae lue
3ya)l Gl ma (§ palad] Jolae (e deitay cdudidalg

C = (£ / 16) * Cos?a * (4 + £ * (4 -

3 * Cos?a))
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C = 0.00033037

AN =L+ (1 -C) * f * Sinax * (o + C
* Sino * (Cos2c0n, + C * Coso * (-1 + 2

* Cos20n?)))
A = -29.42092785
Ao — A1l = 0.07544185
Aovonatl HLSH! ddeas duad

d}h“.]o_sbp- LQJB 4)3!)) o..\g..\p-c\wwwgbimuno)}) QSLQ
Sy Lo J31 lagiy )l e (3> gl bS5 « Moxomsadl]

ANy = =-29.42111807
A1 — A2 = 0.00019022
A3 = =-29.42111865

205



L“S‘)L,af))\ Aaseo Jdoa] — dallg L_';‘f_z)\}a.”

A2 - As| = 0.00000058
AN Caass Ol Lol

X = CosU; * SinU, - SinU; * CosU; *

CosAs
X = -0.15840940
Y = CosU; * SinAs

Y = -0.45749164

Tan(A) =( Y / X )

A = 70.90126192
LSl JaI Ao ol disylay A Al Cows A9l Zroual
A = 70.90126192

Y <0 & x <0 = A=A+ 180

A = 250.9012619
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Cdiadl Ylas UM o doguumall A Al Cannn il oy &ylie

alie 4lyie C‘g‘}"“ M OYolaag cg_SﬁJSJ\

igégg 225.170222  225.326813 .156591
ﬁ;ggggg% 295.335582  295.159487 .176095
i%%;;%m 26.356737 26.269355 .087382
31832;3?3;\7 68.539396 68.613096 .073700
3%42352; 256.390487  256.128063 262424

839790 LgSJ ¢(Azyall o £li=rl) Wiz Bpiuo (iiylall o B9l
Al Juas 488 Bowadl Obluadl die ST Slao elal 39,20l ol
G 43T g (@8 S8T qiisd OYolas sl G A )
e a8 jlual) Mk 331 (8 ¢ o2y eleda ) JSadl lasl
Gl edindl W¥alae 3 b o bl W o)) maw

Al 8,5 (oI ob oAl
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o2yl pladg (Guud! daddly (odadll dadl

fJ:Jb 5ylall Jlg3dl 8,310 cpo wgd 43l (Ae PD Lé‘b'o'“ dadl Oy
‘5):.:.]\ éjﬁ L;l &a.s}.d\ L:'SjLo.w..” Jasll o ooliadlg c@jw\
A=>)d 180 =90 oo S9led!

PD = 90 = |J]
':Ol‘:’,o'
ua‘).a.”o‘)l.wl&.ﬁhdwd\ +

oy B s Jaall -
i ||

2320 ByLadl &l 1 8,511y (98 il e 2D (gouad] dadll Byag
0 oo ol @850 Jl 7 ol Caws dlads oo lially ¢S 9losd!

A>3 180 &=>9

ZzD = 90 - h
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Jsb 8515 e wed 4l e Co.Lat oyl plad yms Laius
0 oo ol g0 ] 81 Glardl Cdadll oo elially clsol)
.2\.?).) 90 E>9

Co.Lat = 90 - |Lat|

Adll cdq

il Balas Al ol (§ utd] 3550 48 0950 I 3901 929
0 Lo dgosd) d,alall LgSys IS uad] O e el )
3l 14a O audall (e (Al olail o5 U3 gysdls B394l
e e puatdl Joo dzys a5 o 3T ] pop o0 iz
0de 3ix 3>9 3T ] Ghiz fdee (o IS Calisog cdid)

- 1AW A Il bog ad) 4895 O cpe o Bya ]l

AaSl oye lasg uedd! Juo om uoll oye s ais VT -
comeddll Jaed Gglus Juol I oye Jas- 05O VT -
Al gl ge cdg die 331 B9 ueidl 0S5 O -
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dlall cdg wluws

Cd9 929 ALl olxil uaddl olis 0585 I B gll dA9yaal
LSl 920 lgmte 0555 Lgigarly 13] @bl Coos Toipran bl
Cdiall (9193 e Acgaze pldsuinl pgid WL (Bl 48wl
gy Cdiall (ulgBl (ya angd L) polas 0580 > €59, Sl
«Co.Lat Melll oy pled (989 PD (aladll dadl (98 Loy
ol L Jitaly <A dtowdl Ll (29 LeausY dblaall dglillg

(S5l Cuadl pUaill duolie Al

2 25 pg2 Toipran Al €39 slm] Jal Juw e Byl 08
20 ¢29.25N, 048.00E 3haxl gdsall 3ol 2025
Jlg) ©d99 ¢225.170222 o A dud)l ol b bede §oluo

el Joo 09 098 00™ 595 UT poadl 19 § Tiroon pwedsd!
~8.937325 Jolay Jlg3)l cdg dic

Co.Lat = 90 - |Lat|
Co.Lat = 90 - |29.25]

Co.Lat = 060.75
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PD = 90 £ o
PD = 90 + |-8.937325]
PD = 90 + 8.937325

PD = 98.937325

A = 225.170222
H < 180 & Lat(N) > A = 360° - A
A = 360 — 225.170222

A = 134.829778

29 653 Alaall gl sl Gl 053 Yol pusuins
ol die B gyl

Sin(B)=(Sin (A) *Sin (Co.Lat))/ Sin (PD)

211



L“S‘)Ls&.;)“ Jdoses Jos] — M\j L_';‘f_.‘.)\}a.”

Sin(B) =(Sin(134.829778)*S1in(60.75))
/Sin (98.937325)
Sin(B) = 0.626383

B = 38.783768

(180-B 055 0l Ll 5 B 555 Of bold ¢cpidl el B duglild 0550
S Lead8y ST 0585 O 91 45 90 o il 0555 OF L] e
O ez b &gllasdl Dglill 01 V] cdop bl &>l oo guono
Jobl of e paii @y (9,8l ediall ailas Ga>] go 381930
dndl ug3 OF Wy .ad doglh AST bliy $9,S)1 Cliall (3 (e
Co.Lat poydlpled 4ugd OB A Cuawdl digly blis PD (gladll
oo el gl ddymel B bl Ao Bacldll s B gl blay

-1PD skl dadlae Co.Lat poyl pled d5lide (p 8511
B > 90° gWll §4glllcCo.Lat > PD 38138
B < 90° J¥l )l daglll«Co.Lat < PD 13l
~B = 38.783768
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ﬁ#ﬁhbﬁbQﬁguimEﬂhfwiﬂdgmﬂAQﬁ
a = Cos ((B+A)/2)
b = Tan((Co.Lat+PD) /2)

c = Cos ((B-A7)/2)

a = Cos((B+A)/2)
a = Cos((38.783768+134.829778)/2)

a = 0.055703

b = Tan((Co.Lat+PD) /2)
b = Tan((60.754+498.937325)/2)

b = 5.582170
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c = Cos ((B-A)/2)
c = Cos((38.783768-134.829778)/2)

c = 0.668832

Tan (ZzD/2)= (a * b) / c
Tan (ZD/2)= (0.055703*5.582170)
/0.668832
Tan (zD/2)= 0.464905
(zD/2)= 24.933952

ZD = 49.867904
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lgiog ¢H daeledl dighill dosd 7y pladll oy 0931 plusinly
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B g3l U T 3 adl dgz OB 13] Eus 8311 pllailly Al
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Cos(H) = (y / %)
y = Cos(zZzD) - Cos(Co.Lat) * Cos(PD)
y = Cos(49.867904) - Cos(60.75)

* Cos (98.937325)

y = 0.720461

x = Sin(Co.Lat) * Sin (PD)
X = Sin(60.75) * Sin(98.937325)

x = 0.8601902

Cos(H) = (y / x)

Cos(H) = ( 0.720461 / 0.861902 )

H = 33.290680
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TQiblah = TNoon T (H/15)
Toiplan = 097 00™ 59 + (33.290680/15)

Toipian = 11P 14m 09s UT

S ol 2025 9l 10 e Toipran Ul cdy A9l -:Jlie
Caole 131 3.138888N, 101.686944E dhaxl adgall
38 Tyoon ! Jl9) C899 ¢292.5 90 A akdll ol o0
Jola Jlgyll g e § pmeddl Jao Olg 058 09™ 395 UT

17.689471

Co.Lat = 90 - |Lat|
Co.Lat = 90 - |3.138888]|

Co.Lat = 86.861112
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-+

PD = 90 O

PD = 90 - |17.689471]
PD = 90 - 17.689471

PD = 72.310529

A = 292.5
H < 180 & Lat(N) > A = 360° - A

A = 360 - 292.5

Sin(B) =(Sin (A)*Sin (Co.Lat)) /Sin (PD)

Sin(B) =(Sin(67.5)*Sin(86.861112))

/Sin (72.310529)

Sin(B) = 0.968276
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B = 75.529402

Co.Lat > PD

B

180 — B

180 - 75.529402

104.470598

Cos ((B+4) /2)

Cos ((104.470598+67.5)/2)

0.070012

Tan ( (Co.Lat+PD) /2)

Tan((86.861112+72.310529) /2)

5.440987
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c = Cos ((B-A)/2)
c = Cos((104.470598-67.5)/2)

c = 0.948405

Tan(ZD/2)= (a * b) / c
Tan (zD/2)= (0.070012*5.440987)
/0.948405
Tan (ZD/2)= 0.401657
(ZD/2)= 21.883206

ZD = 43.766412
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Cos(H) = (y / %)

y = Cos(zZzD) - Cos(Co.Lat) * Cos(PD)

y = Cos(43.766412) - Cos(86.861112)
* Cos (72.310529)

y = 0.705527

x = Sin(Co.Lat) * Sin (PD)
X = Sin(86.861112) * Sin(72.310529)

x = 0.951288

Cos(H) = (y / x)

Cos(H) = ( 0.705527 / 0.951288 )

H = 42.127457
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TQiblah = TNoon T (H/15)
Toiblah = O5h Q9m 39s + (42.127457/15)

Toiplan = 072 58™ 10s UT

S el 2025 10995 20 g2 Toinran Al 8y A9l - 1o
Ob cwle 131 33.9666665, 18.600E @haxll gdsall
psl 19 (& Toon puadd! Jlg) 399 ¢23.2 92 A Al ool
Jolas JIg3ll B9 e 5 uaddl Jao 09 ¢10™ 317 155UT 9o

-19.792702

Co.Lat = 90 - |Lat|
Co.Lat = 90 - |-33.966000]|

Co.Lat = 90 33.96060666

Co.Lat = 56.033334

222



L“S‘)L,af))\ Jdoses Jos] — M\j L_';‘f_z)\}a.”

-+

PD = 90 O

PD = 90 - [-19.792702]
PD = 90 - 19.792702

PD = 70.207298

A = 23.2
H > 180 & Lat(S) > A = 180° - A
A = 180 - 23.2

A = 150.8

Sin(B) =(Sin(A)*Sin(Co.Lat))/Sin (PD)

Sin(B) =(Sin(156.8)*S1in(56.033334))

/Sin (70.207298)

Sin(B) = 0.347233
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B = 20.3181660
Co.Lat < PD
B =B

B = 20.318166

a = Cos((B+A)/2)
a = Cos((20.318166+156.8)/2)

a = 0.025146

b = Tan((Co.Lat+PD) /2)

b = Tan((56.033334+70.207298) /2)

b =1.972841
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c = Cos ((B-A)/2)
c = Cos((20.318166-156.8)/2)

c = 0.370704

Tan(ZD/2)= (a * b) / c
Tan (ZzD/2)= (0.025146*1.972841)
/0.370704
Tan (zD/2)= 0.133823
(ZD/2)= T7.622207

ZzD = 15.244414
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Cos(H) = (y / %)

y = Cos(zZzD) - Cos(Co.Lat) * Cos(PD)

y = Cos(15.244414) - Cos(56.033334)
* Cos (70.207298)

y = 0.775623

x = Sin(Co.Lat) * Sin (PD)
X = Sin(56.033334) * Sin(70.207298)

x = 0.780367

Cos(H) = (y / x)

Cos(H) = ( 0.775623 / 0.780367 )

H = 6.320927
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TQiblah = TNoon — (H/15)
Toiplan = 10P 31™ 155 - (6.320927/15)

Toiplan = 102 05™ 58s UT
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Gl 2025 pule 30 g2 Toipian Audll By dzgl - e
Ob Cule 131 26.616667S, 118.55E Ghaxdl gdgall
psal 1dd (3 Toon puadd! Jlg) <399 ¢294 . 1 52 A Akl ol
Jolay Jlgyll cdg wie & puatdl U 03 04" 10™ 155UT g

3.781358

Co.Lat = 90 - |Lat|
Co.Lat = 90 - |-26.61606067]
Co.Lat = 90 - 26.616667

Co.Lat = ©63.383333

PD = 90 £ o
PD = 90 + |3.781358]
PD = 90 + 3.781358

PD = 93.781358
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A= 294.1
H < 180 & Lat(S) =» A = 180° + A
A = 180 + 294.1

A= 114.1

Sin(B) =(Sin (A)*Sin (Co.Lat))/Sin (PD)
Sin(B) =(Sin(114.1)*Sin(63.383333))
/Sin (93.781358)
Sin(B) = 0.817876
B = 54.872735

Co.Lat < PD

B = 54.872735
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Cos ((B+A) /2)
Cos ((54.872735+114.1)/2)

0.096082

Tan ( (Co.Lat+PD) /2)
Tan((63.383333+93.781358)/2)

4.951572

Cos ((B-A)/2)

Cos ((54.872735-114.1)/2)

0.869377
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Tan (ZD/2)= (a * b) / c
Tan (ZD/2)= (0.096082*4.951572)
/0.869377
Tan (ZD/2)= 0.547239
(ZD/2)= 28.689198

ZD = 57.378396

Cos(H) = (y / x)

y = Cos(zZzD) - Cos(Co.Lat) * Cos(PD)

y = Cos (57.378396) - Cos(63.383333)
* Cos (93.781358)

y = 0.568634
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x = Sin(Co.Lat) * Sin (PD)
X = Sin(63.383333) * Sin(93.781358)

x = 0.892077

Cos(H) = (y / x)
Cos(H) = ( 0.568634 / 0.892077 )

H = 50.399773

Toiblah = Tnoon + (H/15)

Toiblah = 04" 10™ 155 + (50.399773/15)

Toibian = 077 31m 515 UT
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~8.794786 Jsln
Co.Lat = 90 - |Lat|

Co.Lat = 90 - [39.983333]

Co.Lat = 50.01l60067
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PD = 90 £ o
PD = 90 + |-8.794786]|
PD = 90 + 8.794786

PD = 98.794786

A = 52.4

H > 180 & Lat(N) -» A = A

A = 52.4

Sin(B) = (Sin(A) * Sin(Co.Lat))
/ Sin (PD)

Sin(B) =(Sin(52.4)*Sin(50.016667))

/Sin (98.794786)

B = 37.901002
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Co.Lat < PD
B =B

B = 37.901002

a = Cos ((B+A)/2)
a = Cos((37.901002+52.4)/2)

a = 0.705246

b = Tan((Co.Lat+PD) /2)

b = Tan((50.016667+98.794786) /2)

b = 3.582980
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c = Cos ((B-A)/2)
c = Cos((37.901002-52.4)/2)

c = 0.992006

Tan (ZD/2)= (a * b) / c
Tan (ZD/2)= (0.705246*3.582980)
/ 0.992006
Tan (ZD/2)= 2.547245
(ZD/2)= 68.565971

ZD = 137.131942

)] s g (Ao £log (2D Luadel) sl dindl dad (3 1y
igzlge by die (31 391 il 030 el O i
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B9l 3BLL A b 39 Gl Ayl piviius duls g (il
SAII plal (yo g gmian o8 A Al Coow a8 J1 180 ayladie
(S5 Layaid! pladl |

A =52.4 + 180

A = 232.4

H < 180 & Lat(N) - A = 360 - A
A = 360 - 232.4

A = 127.6

a = Cos((B+A)/2)

a = Cos((37.901002+127.6)/2)

a = 0.126190
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b = Tan((Co.Lat+PD) /2)
b = Tan((50.016667+98.794786) /2)

b = 3.582980

c = Cos((B-24)/2)
c = Cos((37.901002-127.6)/2)

c = 0.708961

Tan(zD/2)= (a * b) / c
Tan (ZD/2)= (0.126190*3.582980)
/ 0.708961
(ZD/2)= 32.527449

ZD = 65.054898
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Cos(H) = (y / x)

y = Cos(zZD) - Cos(Co.Lat) * Cos(PD)

y = Cos(65.054898) - Cos(50.016667)
* Cos(98.794786)

y = 0.519995

x = Sin(Co.Lat) * Sin (PD)
X = Sin(50.01l60667) * Sin(98.794786)

x = 0.757222

Cos(H) = (y / x)

Cos(H) = ( 0.519995 / 0.757222 )

H = 46.629441
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TQiblah = TNoon T (H/15)
Toiplan = 170 17™ 125 + (46.629441/15)

Toiplan = 200 23™ 43s (T
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L@"J"’J*’“’ﬁ ‘,):."J"-q 26 fﬁj Orransit P”-‘-” J"-“’j—’“ &’Lbﬁ O 5
'eTransit _)AJ'“J

o — Long

eTransit
Brransit = 067 46™ 165 —-(048.00/15)
eTransit = 03h 34™ 165

- 1AW Bl By eonidl Jauwgs allae dosd Janias pods

eTransit < eG 9 eTransit = eTransit + 24h
9Transit = 03h 34m 16S + 24h

eTJ:ansit = 27h 34m 168
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UT ool sl J) ol Jasss line albsonty oo

Trransit = Otransit — 6Ogc
TTransit == 27h 34m 165_1Oh 24m 245
Trransit = 178 09™ 52s (+1.00273791)

Trransit = 170 O7m 03s UT

26 ps Sirius dled! Gymidl 026 Trransic Jawgs by 1)

UT deldl plad opom susall Bl g8gall 3 2025 jlnd
170 07™ 03s

Co.Lat = 90 - |Lat|
Co.Lat = 90 - [29.25]

Co.Lat = 060.75
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PD = 90 £ o
PD = 90 + |-16.753055]
PD = 90 + 16.753055

PD = 106.753055

A = 225.2
H < 180 & Lat(N) > A = 360° - A
A = 360 — 225.2

A = 134.8

Sin(B) =(Sin (A)*Sin (Co.Lat)) /Sin (PD)
Sin(B) =(Sin(134.8)*Sin(60.75))
/Sin (106.753055)

Sin(B) = 0.646539
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B = 40.281162
Lat < PD
= B
= 40.281162

Cos ((B+A) /2)

Cos ((40.281162+134.8)/2)

0.042911

Tan ( (Co.Lat+PD) /2)

Tan ((60.75+106.753055) /2)

9.133184
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c = Cos ((B-A)/2)
c = Cos((40.281162-134.8)/2)

c = 0.678680

Tan(ZD/2)= (a * b) / c
Tan (ZzD/2)= (0.042911*9.133184)
/0.678680
Tan (ZD/2)= 0.577472
(ZD/2)= 30.005230

ZD = 60.01046
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Cos(H) = (y / %)
y = Cos (ZD) - Cos(Co.Lat) * Cos(PD)
y = Cos(60.01046) - Cos(60.75)

* Cos(106.753055)

y = 0.640685

x = Sin(Co.Lat) * Sin (PD)
X = Sin(60.75) * Sin(106.753055)

x = 0.835463

Cos(H) = (y / x)

Cos(H) = ( 0.640685 / 0.835463 )

H = 39.927052
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TQiblah = TTransit + ( (H/15) /1-00273791)

Toiplan = 177 07™ 03s
+((39.927052/15)/1.00273791)

Toiplah = 197 46™ 195 UT

Lol bl dgzlge 3 Sirius dsledl Grasdl e 0sSe 3]
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