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Abstract

The objective of this research was to study the relationship between solar radiation on the horizontal
and inclined plane. This was used for the design of solar cells or PV cells since the total radiation intensity
data recorded by the pyranometer is a horizontal type. Also, there are many variables in the referenced
equations which are used for the calculation of horizontal to inclined plane radiation. For example, Liu and
Jordan equation that was used in this study. The methodology consisted of the installation of four
crystalline PV cells with a slope of 20° facing south at the latitude of 14.02° Nin Kamphaeng Saen district
Nakhon Pathom province. The produced direct current (DC) from the cells was automatically recorded and
then calculated to total radiation on the PV cells. The inverter converted the DC to alternating current (AC)
and supplied it to the air cooling system for a tested mushroom house. The pyranometer was installed at
the nearby location of the PV cells for automatic recording the radiation intensity. The study was done
during March 2023. The conclusions from the study were that the relationship between the hourly solar
radiation on the horizontal and inclined plane from the tested data was a straight line with the R? value at
92.95 percent. The p-value was less than the significant level of 0.05. This relationship was the same format
as the tested data from the earlier published study and the relationship between average daily solar
radiation on the horizontal plane and the inclined plane calculated from the referenced equation. However,
there was a percentage difference between the average daily solar radiation on the inclined plane from the
tested data and the referenced equation which was in the range of + 6 percent. This could be concluded
that there was a relationship between the solar radiation on the horizontal and inclined plane, but

additional data is required to set up the equations for each month.
Keywords: Solar cell, Mushroom house, Solar radiation
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szuvassonabudmsulsaiouiildiusgaunsnans Ao szuurhauusuussineg (evaporative
cooling system) Tneiinfidesldiulsameifin fo ssuuriunuen (fog system) UAYSEUUUHISIAT (cooling pad
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annisldndsanulniinasld 2] uidethluldfulsaiouiifivunnlung nislindsnuvesssuvaedadidmnidossin
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(2565-2580) Liteajaluganulunanamnaniusy (carbon neutrality) ludan. 2050 wazilidmunensUassfing
Bounszanavsilugud (net Zero emissions) Melull a.e. 2065 Anudussduaenindinderetludszmelne
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wilafidnwnisndanszudliiiininuee Pv Irfulsadou fegradu nslduns PV f1enseualiiliiuszuumy
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2.0 m uialsuseufidnuazilu sandwich panel Ifluiuviatvusznuegduniiuasndsesuiuiiiainisi

Soft Power: Wasa319855A JulAdouiAsysialneg



N5UsERAVINTTLAUNIA ATIN 16 umImendeviguasUsy

415

4 - 5 nInAL 2567
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AseiAmlFINUNe W3aAY 7, 9ndunns (1) vn 20 wiit padildiinmstuiinly uwazdaniedelhdumsedalus
Wi 1981 9.00 w. Idnnnsiadeaifivaan 9.00 w. 9.20 u. waz 9.40 u. fufegrwalunsedt 1 Fadunstudin
Arlutuil 1 flunau 2566 ArUsEANS A MRRsTlERwIRdATiy 13.5 Wesidud Jadumilldainnisnageu (8]
Taglumaslduanaansdsuditufinnn pyranometer fidunstufinenfinandiioatiu uazthuadelfdudise
FluaduiafufuASdsInuLLRe PV 91nn1sAunadndy wasanaUodifudanuunnanesewin oS sdnsdes
e

P o 1 i o v a Ao o= o o A a
13799 1 AIRYWAIAIUIUIIATINUULNG PV Wag NUUNNAIN pyranometer F192lus Tun 1 Jueu 2566

1381 faefindnannune | Auanseds Sedsaman wWasidudau
W) UULLKG (1) Pyranometer(2) wANE (2),(1)
(W/m?) (W/m?) (%)
9.00 650.5 639.15 598.67 -6.76
10.00 664.1 652.48 669.00 2.47
11.00 838.4 823.69 801.67 -2.75
12.00 830.3 815.77 899.00 9.26
13.00 824.3 809.91 869.33 6.84
14.00 767.4 753.97 833.67 9.56
15.00 669.9 658.20 682.33 3.54
16.00 4555 447.51 466.33 4.04

NUWR Tuil 1 Junaw 2566

ANRAESIETINULLHAEAITUTNAIN pyranometer 7itaa1 9.00 . §19 16.00 U. waziosidudauunnei
5¥91I19AN9a8 L UT T ELIATTIINTNAABU LARAIFIUNINT 3 (A) wag (B) anuaisu vadidiwadlasidusining

wansalagiadeiAegszning £ 10% uaganunsauansaunisanuduiussenindSdinfonedalusuuinagi

Ju#inan pyranometer Tugasnarivageulanslunmy 4 Fsiaduuszansnisnimun wie R2 v 0.9295
143

°

31nN15lElUsWNSH Microsoft EXCEL Awasngnidayanuin P-value Wiy 1.1 X10™ deendrseauldrAnviniu

0.05 Lan9I1 SeENUsIUINaNUSENUDEY ARASANNAANIAAABUWINAY 8.24 X 10 uSaillatlnadue

U
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£ 400 = 0 e 0
c T oy, 200 ® 850
2 2 (1.1 L)
h=4 QU
5 200 & . oWt &,
€ 9 [ 1] ]
9.00 11.00 _. 13.00 15.00
Time Number of data

(A) (B)

P v oA & o & s & & i ]
AN 3 (A) ANSIATIUNULBLIUULAG PV LagWUIIUNN pyranometer (B) 1UBSLIUARINULANAIIATSIETINUY
LG LLeERIN pyranometer
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0
0 200 400 600 800 1000

Pyranometer intensity (W/m2)

AW 4 Anuduius syt SedTuiiudssunLee PV wagfius1uann pyranometer

agnslsinuiitadvddnidesfinnsanlunisihaunisanuduiussananluldiu nande dundaasves
n1efing anmgiimansveaiuil uar yuvess PV fuiresnauandlusideiifnuamuduiasefinduu
sruuBsarssusyRUTTilunsialfuesiiufingaummamuns sswhaieu unsiau 83 nangiau 2565 [9]
TaifunsiSeuiisumseduaefindannmsindadussunusefuiuaanmsiuinuussunuBed yueis 9

oun agfgavasinuil (13.5°), 30°, 60° way 90° HavINMsfnwInud AAUENSERIULIZUIUBEIMAZ TP

sefuiiddasulumuifeunazuvessruudes daieganandunmil 5 (A) uaz (8) kansauduiudszming
Yaddandnludoununiiusuasiiunay fyuszuiuides 13.5° uay 30° faaiiudn fgduuuaruduiuidu
aunsdunssuietunaildannmesey Feaguldhiienuduiusvessduuiunuasiudes ogslsfinm
amuduitusiananaututiadedudildnadrau

A March 13.75° ® March 30° AFeb.13.75° ®@Feb.30°
= 900 T 800
3 s =1.1581x - 6. o
T 800 y = 1.0555x - 10,985 -4 2 700 v R15_80x99285373 . ::;.-‘
= R? = 0.9999 .,‘-_'_'.‘ z e
2 700 G 600 o
g 600 & L g et o
=1 Sess Lecsee
£ RRTELLL = 500 STy =1.1334x-16.335
@ 500 p— y = 0.9838x + 8.9623 = 9 3 R? = 0.9999
© g38t? o 400 ‘ .
2 400 | @ R?=0.9996 o
Eel
2 o
£ 300 £ 300
©
£ 200 £ 500
400 500 600 700 800 300 400 500 600 200
Horizontal plane intensity (W/m2) Horizontal plane intensity (W/m2)
(A) (B)

AT 5 (A) ANIduTIEuNTTINUTERULAE ST U AOUNNATTIS 2565 (B) AnandnSiduussuIuTEAULAY
TPUULDE Wfieuliunay 2565

nueg Uoyadnn [9]

Foyailduansinsiubudoyasedilug iedumsduadeyaidsuedoseiuvuiiubes Jahdous
mstufsdsiniagiuiitufingin pyranometer semrinanan 9.00 u. fa 16.00 u. Tuusiay fusadelyidusedsm
sefuitury wdahlusnanduiivdsuuuiudes Taglfaunsd (2) 81 (8) fasfigaiudl 14.02° vauans
aruduituslasan i 6 (A) ednudanedeefidudeuunninsveiadfinanlaifs 1 Wosifud iesne
wiawmefuvasssdluaunsiaunnsslaiinndnluusiazfu nmis (B) uanaosifudenuunnsinsvosinfaduuung
PV wagsduuiiuides 1fseTuainaumsi (2) fa (8) Fanudtasvesefifudanuunnsisegsening « 6
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AT 6 (A) ANUFUNUSTEIISIFUUNUT VLA ARILIAINALNT Lui wag Jordan (B) wasidusninuuansng
SAUULAG PV LagAwIuanaunis Lui way Jordan
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