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An Analemma phenomenon which is resulted a figure of eight of the position of the Sun can be
traced by plotting as viewed from a fixed position on Earth at the same time every day for an entire year.
This phenomenon occurs because of the axial tilt of the earth. In this engineering project, Kasetsart
University, Kamphaengsaen Campus was selected as the study area. The study period was carried out
between October 2010 to March 2011. The photograph period was selected at 5.00 p.m. in every 15 days
during the study period. The Sun Graph program was selected to verify the observed the positions of the
Sun. This program can be used to calculate the sun hours and declination of the sun of the Earth’s equator.
These two factors affect to the parameters in the calculation of evapotranspiration (ETo) by the equations
derived by Penman Monteith. The results found that the observed positions of the sun are in line with an
Analemma phenomenon. The Sun Graph program can calculate the sun hours in every position on the

Earth.
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Flle Edit Location Help
Latitude Options

@nN I_M—m |2— . [¥] Auto Update
&5

Daylight Savings Time

Longitude
@ Dizplay
@ o~ 1
@ w I88 IS? @ SunGraph

() Analemma
Time Zone N

l— (1 whorld Wiew
7
world View Full Screen

San Francisco, CA a
San Juan, Puerto Rico
Santiaga, Chile Curient Location and Time:
gﬁqagtg;'ot’g'& Thailand
South Pole 12:52 p.m.

Stockholm, Sweden
Spdney, Australiia
Tel Aviv, |zrael [

Tierra Del Fueon. Chile

-

A_ Earliest Sunrise2 Jun 6:51 am.

C. Earliest Sunset20 Nov 6:49 p.m

Yernal Equinox: 20 Mar Rise: 7:25 am. Set:7:31 p.m.
Summer Solstice: 21 Jun Rise

Autumnal Equinox23 Sep Rise:

Winter Solstice: 22 Dec Rise: 7-

MNWNHINA V.1 1111019 11/51A5Y Sun Graph



1.2 AANKAON Location Ad31)

* SunGraoh

File Edit FEsi==1s0y

o
o

tioris
Auto Update
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Tierra Del Fuego, Chile

Tokya, Japan

Toronto, Canada

Tucson, &2

Y alparaizo, IMN

Wancouver, Canada -
‘Waszhingtan, DC —

Longitude
@ E Display
C] @ .
Ow & |5? @ SunGraph
() Analemma

Time Zone N

I— ) whorld View

7

whoild View Full Screen

Sydney. Australia "

Sunrise: 7:29 a.m.
Suns: 730 p.m.
Transit: 1:30 p.m.
EOT: -9:26 min:sec

A_ Earliest Sunrise2 Jun 6:51 a.m.

C. Earliest Sunset20 Nov 6:49 p.m

Vernal Equinox: 20 Mar Ri:
Summer Solstice: 21 Jun Ri

Winter Solstice: 22 Dec Ris:

Cunient Location and Time:
Thailand
12:57 p.m.

Home Location and Time:
Thailand
12:57 p.m.

. Set:7:31 p.m.

Set:7:16 p.m.
. Set:6:58 p.m_
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Locations List LJ
Time Latitude Longitude
Location Zone Deqrees tinutes Degrees tinutes

Akron, OH 7 i 4 5 W a1 3073 -
Albuquergue, M T M il RO il 106 39.06
Anchorage, Ak 9 M E1 0 W 149 5898 £
Allanta, GA A M 33 4517 W a4 2362
EBaltimore, MD 7 i 39 17.43 W Th 36,75
Barrow, Alasks 3 & 1 13 W 156 43

Bejing, China g M 39 55 E 116 23

EBerlin, Germany 1 i 52 il E 13 24
Bombay, India 55 i 18 Ra E T2 50

Bostan, Ma, 5 M 42 214 W 71 a4
Buenoz Aires, Arg 3 5 34 19.99 i s} 2999
Buffalo, WY 7 i 42 52,87 W Ta R2.35
Calgary, Canada 7 M A1 3 il 114 4498

Cape Town, 54 2 5 33 47.99 E 18 28
Chicago, IL E i 4 5246 W a7 3836
Christchurch, MZ 12 5 43 28.98 E 172 .98
Cleveland. OH 5 M 4 29.85 W a1 41.83 v
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Time Latitude Longitude
Location Zone Degrees tinutes Degrees Minutes

Akron, OH 5 M 4 5 W il 30,73 -
Albuguerque, MM 7 N il R.O2 W 106 39.06
Anchorage, &K ] N g1 0 W 149 5898 =
Atlanta, G 5 M 33 4517 W 84 2362
Baltimore, MD 5 M 39 17.43 W 76 36.75
Barrow, &laska ] N il 18 W 156 48

Bejing, China a8 N i o] E 116 23

Betlin, Germany 1 M b K1 E 13 24
Bombay, India 5.5 N 18 L] E 72 50

Bostan, Ma, 5 N 42 21.4 W il 341
Buenos Aires, Arg 3 S 34 19.99 e Lot 29.93
Buffala, MY 5 M 42 52,87 W 7a 52.35
Calgary, Canada 7 N 51 3 W 114 4.9a

Cape Town, 54 Z 5 33 47.99 E 18 28
Chicago, IL 5 M 4 5246 W a7 38.36
Christchurch, NZ 12 5 43 28.98 E 172 .98
Cleveland. OH 5 N 41 29.85 W | 4183 i

| Carcel | | Delete.. | [ MWew | | Change Location.. |
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Latitude Options
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©s

Longitude

Latitude Longitude

Locatian Zone Dearees Minutes Degrees Minutes
Santiago. Chile 5 33 25.99 N 70 40
Time 2 Seatile, ‘Wi 8 N 47 36.53 ) 122 20.22
e cons Singapore g [N 1 7 3 103 48
7 South Pole g 5 a0 0 W
Stockholm, Sweden 1 M ] 23 E
Sydney, Australia
Tel st lerae] Sydne_l.,l, Australia 10 5 33 55 E
Tl dveiv, lerael 2 M 22 1.02 E
Tierra Del Fuzgo, Chile 1 7 ] 14 0z E
Tokyo, Japan - .
Taronto, Canada Tierra Del Fuego, Chile 5 5 W
Tucson, &2 Tokyo. Japan 3 i} 35 4 E
Ea'Da'a'Sﬂf 'g | Toronto, Canads 5 M 43 02 |w
ancouver, Lanada
“wWashington, D Tuczon, &2 7 N 32 13.25 W
Y alparaiso, IN g M 41 29.56 w
Month | kdar - W ancouver. Canada ] N 45 15 W
Day 1 = ‘washington, DC 3 N 38 53.85 )
Year <

[ [ Change Location

Cancel ] [ Delete:

Tlansil; 1:30 p.
EOT: -9:26 mi : Last ¥ISIUIG LIgNL. ©.£3 Pl

A_ Earliest SunriseZ Jun 6:51 a.m.

C. Earliest Sunset:20 Nov 6:49 p.m

Yernal Equinox: 20 Mar Hi: : .m. Set7:31 p.m.
Summer Solstice: 2 [t : .m. Set7:51 p.m.
Autumnal Equinox23 Sep Rise: 7: .m. Set7:16 p.m.
Winter Solstice: 22 Dec Rise: 7:39 a.m. Set6:58 p.m.
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File Edit Location Help

Latitude Options

@ N M~ 7] Ao Update
5

| Daylight Savings Time

Longitude
Dizplay
@ E ~ 0
. ES) &7 @ SunGraph
Analemma
Time Zone -
T i i World View
7
[ world Yiew Ful Screen |
Sydney, Australia -
Tel b, |arael
Current Location and Time:
Tierra Del Fueaa, Chile Thailand
Taokyo, Japan 219
Toronto, Canada -1 p-m.
Tucsun,_ﬁ-‘-Z Home Location and Time:
Y alparaizo, IN §
Wancouver, Canada Thailand
“Washington, DC 219 p.m.
tanth | pdar AClick once on a location to set the latflong without dr=g
N
Day 14 0ouble click on a location to set the latflong, change d

i Tod Fref
Y ear 2011 - | CEET EH

Sunrize: 729 am. Civil Twilight Star 7:08 a.m.
Sunzet: 7:30 p.m. Civil Twilight End: 7:52 p.m.
Transit: 1:30 p.m. First ¥isible Light: 6:31 a.m.
EOT: -9:26 min:sec Last ¥isible Light: 8:29 p.m.

A_ Earliest Sunrise? Jun 6:51 am.
B. Latest Sunrise: 23 Jan 7:49 a.m.
C. Earliest Sunset20 Nov 6:49 p.m

Vernal Equinox: 20 Mar Rise: 7225 am. Set:7:31 p.m.
Summer Solstice: 21 Jun Rise: 6:53 a.m. :¥:h
Autumnal Equinox23 Sep Hise: 7209 a.m. .

Winter Solstice: 22 Dec Rise: 7-:39 am. Set:6:58 p.m.
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File Edit Location Help
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Sudney, Australia
T el Awiv, |srael

Tierra Del Fuego, Chile
Tokyo, Japan

Toronta, Canada
Tucson, 82

W alparaizo, IN
Wancouver, Canada
‘wazhington, DC

Month | par -
Day 14 -
Year 201 -

Sunrize: 6:29 a.m.
Suns 6:30 p.m.

Longitude

Time Zone -
!

Tranzit: 12:30 p.m.
EOT: -9:26 min:sec

Optiohz
| Ao Update

Daylight 5 avings Time

Dizplay

Analemma

Wwiord Wiew

| word View Ful Screen |

Cumrent Location and Time:
Thailand
2:34 p.m.

Home Location and Time:
Thailand
2:34 p.m.

[ UPDATE | [ Home |

| Today | | Frefs |

Civil Twilight Star 6:08 a.m.
Civil Twilight End: 6:52 p.m.
ight: 5:31 a.m.

- 29 pom.

A. Earliest Sunrise2 Jun 5:51 a.m.
B. Latest Sunrige: 23 Jan 6:49 a.m.
C. Earliest Sunzet20 Nov 5:49 p.m

Vemnal Equinox: 20 Mar Rise:6:25 am. Set:6:31 p.m.
Summer Solstice: 21 Jun Rize: 5:53 am. Set:6:51 p.m.
Autumnal Equinox?3 Sep Rize:6:09 am. Set:6:16 p.m.
Winter Solstice: 22 Dec Rise: 6:39 a.m. Set:5:58 p.m.
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