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Abstract

In this work, diffuse fraction models for Thailand were developed. In developing the models, a 10-year period (2001-
2010) of diffuse and global solar radiation data from 4 solar monitoring stations was collected. These stations are
located in Chiang Mai (18.78 °N, 98.98 °E), Ubon Ratchathani (15.25 °N, 104.87 °E), Nakhon Pathom (13.82 °N,
100.04 °E) and Songkhla (7.20 °N, 100.60 °E). The diffuse fraction, defined as the ratio of diffuse radiation to global
radiation and the corresponding clearness index were calculated for the cases of hourly, daily and monthly average
daily radiation. Based on the 7-year period (2001-2007) of the data, the models relating the diffuse fraction to the
clearness index were formulated for these cases. To investigate their performance, the models were used to calculate
diffuse radiation at the four stations for the year 2008-2010 and the results were compared with the measurements
at these stations. In addition, the models were also used to predict diffuse radiation at two stations, namely Bangkok
and Phuket. It was found that root mean square difference (RMSD) between diffuse radiation calculated from the model
and that obtained from the measurements for the case of hourly, daily and monthly average daily are in ranges of
25.6 — 30.2%, 16.6-19.9% and 5.4-10.5%, respectively.

Keywords: diffuse fraction, model, Thailand

S9ManT19713¢, 2019138 @3, undnsySyguen, wasdjuan1sivewasuusianiiag meimwang amsIngrmans un1ineay
Astng dunaiiies saniaunasilyn 73000

Corresponding Author; Serm Janjai, Department of Physics, Faculty of Science, Silpakorn University, Muang, Nakhon Pathom, 73000,
Thailand. Email: serm@su.ac.th, Insédwii: 034-27076 1, Insas: 034-271189



Vol 32, No 5, September-October 2013

UNUI
ToyaTidaseniiad Iﬂﬂﬁavlﬁa:LﬂuiTaQa%’aﬁiwuuﬁu
N ulunslEnuase ;ﬂ’ﬁﬁnﬁaamﬁagﬁa%mwuﬁu
B84 ﬁdﬁLWi’l:Qﬂﬂifﬁﬁ%ﬂ%ﬂ%@Na’l‘ﬁ(ﬂg W wslaans
Lmﬁﬁm}:mdL%ﬂaﬁwuﬁuﬁmmLﬁaiﬂﬁ%fu%fa%gmgﬂ
anoamnILl lunizuauﬂWSLLﬂau%‘aﬁiauuuﬁy‘m'msl,ﬁagjuu
Awdes L:i'ﬁ‘i']Lﬂuﬁaﬁﬁy’d%‘a%m:ﬁnmm:%‘a%mauuﬁmm
M InasadT 2 dau’[ﬁag‘uuﬁm‘é‘m \fiaa1n
Li’lﬁmzﬁL«:LW']:?T%Ja%Ta?«mwuuﬁmwmﬁwﬁu s ndn
aaemATmInenIETvaantduiianIzansuaz SIFa
#n39w6n 9 foultiimsauuuiiassdwnTumaasin
$rnsrnpdessany doduisiFuwrasdriinnuusvla
989UTILNMA (clearness index) LL&@I‘ﬁﬁ@dUuﬁW’LUﬂm
AuSiarwazldansoanszae andiwinsidnszangllay
gannTiEnvazlaaTifase

Tuzna 30 Dikman wn3seludssnaansg Ie
HINIIRIIUL LI 0IS IR TLA W I RARIBIIRNIZANY
daTaiTan lavldayaanuiiamens g vedlan' lasuuy
a"’maamulmjazsﬁuﬁuamwgﬁﬂs:mmm:gﬁmmmaa
Usnmfidhinsonuuinaes swmsunsailsanalneuuy
dnasFadInIIENENsdaTIRINEmlngazaivan
ﬁa;&a%ﬁ@ﬁu‘%nmn@amwf Wb sluafamyiased
n‘s:mm‘immzﬁﬂgamw udlugas 10 Hfruan HRawld
ﬁﬂmﬁﬂ%‘d%ﬂizmmm:%‘aﬁiwlugﬁmﬂ%ﬁn‘nadﬂi:mﬂ
Forluinuidoil qﬁ%ﬂ'ﬁ‘iaLauaﬁazﬁﬂmsaﬁ”wLL‘um‘i'maa
ﬁm%fuﬁwmmﬁwdm%‘aﬁm:mﬁ@ia%’aﬁimmnﬁagaﬁw
AINNTIAGINGD

N3IALAZVIYA

@ '
o = o o

;ﬁ%’ﬂﬁﬁ@]mmiammaﬁm:mmm:%faﬁiwﬁ 4

a a =)

gad leun ﬁﬁuﬁq@usu’mmmﬂmua Fanandoslng

3 a

(18.78 °N, 98.98 °E) autian i ingnnmeanz uaanties

~

wile Tiniaguanmil (15.25 °N, 104.87 °E) gud

A

gafluainomaldiliazinean Saniassaan (7.20 °N,

Models of diffuse fraction of global solar radiation for Thailand 665

100.60 °E) wazfinminendndathng SanTauaslyy
(13.82 °N, 100.04 °E) lasiaiasInssaarsariadves
aonfliFealna guanemil wazszan Wuvesuism
Kipp&Zonen 3% CM21 suvasannfiunslguidunues
Kipp&Zonen ju CM11 fwiulatasiaseinszannay
¥msTadsiniesTassdatsanfiadues Kipp&Zonen
U CM11 W 4 8009 LazBAaIILINTISIFATIV0
Kipp&Zonen 31 CM121 Fynadndlnihanniaieste
%’a?ﬁ'smmz%ﬁmzmmzﬁuﬁﬂ@hmﬂ‘%aaﬁuﬁﬂia;&mmu
#3maa (data logger) NN 1 A LLazﬁWﬂﬁiLaﬁynﬂﬂ
10 Wil udvmsiufineiaiaslunsiaganudi ensy
1 100 Lé]”'mﬁ'lﬁQ’gLLam‘%aaﬁa%z%’mdaﬁagaﬁﬁﬁmﬁaﬁaa
UHaMMITenasnwussarfiag swIngnasdating aan
ﬁu;ﬁ%’mzuﬂaﬁagaﬁﬂﬂﬂﬁﬂﬁﬂum%’d%mamﬁmﬁ
laumInisenadn sensitivity Po9LA3DITAGINEILAZYN
mydufitnsaliidudnSidarsonfiadnod lunaz e u
ifiasaniatesiasidansenfindildnudatiiesiuaaan
Wetlasiinsidouanin ﬁoﬁuﬁ%ﬁs%aﬁwmmamﬁw
indas¥adsnantas 1 a5 lagliadesiaisdarsaniiag
81984 (reference pyranometer) ﬁaamﬁﬂummmﬂ%aﬁ@
$9%a%9 (pyrheliometer) ﬁﬁw”[ﬂaamﬁwﬁummgmmaa
Tanf World Radiation Center t3zineaiaimasuans fiow
ﬁﬁagam%mswzﬁ §I989siNInIuANA NN T BYS
T,ﬂm:ﬁwﬁayaﬁﬁmmﬁmﬂﬂaaanmn"q@ﬁagaﬁazﬁwm
BIGEar

sl,uﬂ']ﬁl,mw:ﬁﬁa%m {Iuazulstayasaniiu
2709 I@ﬂ"qmnﬂ (A.¢1. 2001-2007) FIAIUFIULLIIRD
LLai?;(ﬂﬁl 2 (f.¢. 2008-2010) §NILNARAUULLINRDY
ﬁ%’]ﬂ%ﬂ@hLmulaamﬁﬁ'@Lmz‘*ﬁwnmﬂuaaia;ulaﬁ]zl,l,amvl,’?
lu Table 1

wanaNitlunIneFe UL d3vndald

v (%

yasEnEnsuazIETININEAnTUNNLAZ)IAG
g

n_)(‘



666

Janjai et al.

J Sci Technol MSU

Table 1 Position of solar monitoring stations and data periods used for this study

Position Data periods for model Data periods for model

Stations . N

Latitude Longitude formulation validation
Chiang Mai (CM) 18.78 °N 98.98 °E 2001-2007 2008-2010
Ubon Ratchathani (UB) 15.25 °N 104.87 °E 2001-2007 2008-2010
Nakhon Pathom (NP) 13.82 °N 100.04 °E 2001-2007 2008-2010
Songkhla (SK) 7.20 °N 100.60 °E 2001-2007 2008-2010
Bangkok 13.75 °N 100.52 °E - 2008-2010
Phuket 8.10 °N 98.30 °E - 2008-2010
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Figure 1 Scattered plot of hourly diffuse fraction (Id/lg) against hourly clearness index (k|) for a) Chiang Mai b) Ubon Ratchathani c)

Nakhon Pathom and d) Songkhla
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Figure 3 Scattered plot of daily diffuse fraction (Hd/ Hg) against daily clearness index (KT) for a) Chiang Mai b) Ubon Ratchathani c)

Nakhon Pathom and d) Songkhla
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Table 2 Comparison of hourly diffuse radiation calculated

from the model and the measurement

Stations RMSD (%) MBD (%)
Chiang Mai 30.2 3.6
Ubon Ratchathani Nakhon 26.9 -3.3
Pathom 27.7 -0.7
Songkhla 30.1 -6.1
Bangkok 256 -3.4
Phuket 30.0 -5.4
Combined data 28.3 2.4

Models of diffuse fraction of global solar radiation for Thailand 669

Table 3 Comparison of daily diffuse radiation calculated

from the model and the measurement

Stations RMSD (%) MBD (%)
Chiang Mai 17.4 1.8
Ubon Ratchathani Nakhon 16.8 -4.8
Pathom 16.6 -1.9
Songkhla 19.9 -6.2
Bangkok 16.8 0.6
Phuket 17.8 -5.8
Combined data 17.8 -0.8

Table 4 Comparison of monthly average daily diffuse

radiation calculated from the model and the

measurement

Stations RMSD (%) MBD (%)
Chiang Mai 9.2 5.1
Ubon Ratchathani Nakhon 8.1 -4.1
Pathom 6.2 0.2
Songkhla 10.5 -0.4
Bangkok 5.4 0.6
Phuket 7.9 -1.9
Combined data 8.0 -0.03
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