ESTIMATION OF HOURLY GLOBAL RADIATION AT CAMPINA GRANDE
(PB)

KAMADA KARUNA KUMAR ' MAGALY DE FATIMA CORREIAY;
TANTRAVAHI VENKATA RAMANA RAO ;2 CARLOS ANTONIO COSTA DOS
SANTO

Prof. Dr. Unidade Académica de Ciéncias Atmosféit#FCG, Campina Grande — PBaruna@dca.ufcg.edu.br
2 M.Sc., Pés-Graduando, Programa de Pés-Graduacitetzorologia, UFCG, Campina Grande — PB, carlas@gmail.com

Apresentado no XVI Congresso Brasileiro de Agrometiogia — 22 a 25 de setembro
de 2009 — GranDarrell Minas Hotel, Eventos e Cogiies — Belo Horizonte — MG.

ABSTRACT: Ratios of hourly to daily global radiation derivé®m two empirical
correlations are compared with measured valu€&aatpina Grande. Global radiation
for the year 2007 is used and data for all day$ wibud cover less than 0.8 are
considered. The results show that the correlatioG@allares-Pereira and Rabl (1979)
can be used to estimate hourly global radiationeswith much accuracy.
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RESUMO: Razdes entre radiacao global horaria e diaria déas de dois métodos de

correlacdes empiricas sdo comparadas com valorégoseem Campina Grande.

Radiacéo global para o ano de 2007 é usado e dadwoslos os dias com nebulosidade
menor do que 0,8 sdo considerados. Os resultads$ramo que a correlagdo de

Collares-Pereira e Rabl (1979) pode ser usadagvatar valores horarios de radiacao
global com muita preciséo.

PALAVRAS-CHAVE: Radiacao global horaria, nebulosidade, energia sola

INTRODUCTION: Solar energy occupies an important position amdregvarious
possible alternative energy sources. An accuratwlaige of the solar radiation
distribution at a given location is of importanaw the development of many solar
energy devices. Hourly values of solar radiatioe aeeded for such purposes as
calculating the irradiation on tilted surfaces aambessing the performance of solar
energy devices. Several studies have been cawmiegd the past to determine the hourly
values of global radiation through its relationskifith daily global radiation. Using
monthly average data from a number of stationsiesudf the time distribution of
global radiation through the day have led to gdied charts of the ratio of hourly to
daily global radiation as a function of day lengtid the hour in question. Such studies
have been carried out by Liu and Jordan (1977)Mhi(1956) and Hottel and
Whillier(1958). The procedures and equations suggeprovide best results for clear
days with increasing uncertainties as the dailybgloradiation decreases due to
cloudiness. Results of a study on the estimatiohoairly global radiation at Campina
Grande (PB) are reported in this paper.

MATERIALS AND METHODS: Hourly values of global radiation measured at the
meteorological observatory of the Federal universit Campina Grande during the

year 2007 are used in this study. The cloud coeta is provided by the Embrapa
station situated at a distance of 2 Km from thezoletory.



Liu and Jordan (1977) proposed the following edumatio estimate monthly mean
hourly global radiation from the monthly mean dajlgbal radiation

_ Monthly meanhourlyradiation_ (7724)(CosW - CosW,)
R= : ——— = (1)
Monthly meandaily radiation  g_\v/ -(ZWVS)COSW
® " 360 ®

where W is the hour angle in degrees for the midtpad the hour for which the
calculation is made and Mé the sunset hour angle.

Collares-Pereira and Rabl (1979) suggested tlhenfimig expression for R

R=(a+bCosW) (7124)(CosW -CosW,)

)
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Where a and b are given by
a=0.409 + 0.5016 Sin (W 60)

SnW, -(

b =0.6609 - 0.4767 Sin (W 60)

Measured values of R between sunrise and suresebarpared with thise derived from
Egs 1 and 2.

RESULTS AND DISCUSSION: Measured and calculated values of the ratio oflgour
to daily global radiation (R) for six months areosi in Fig 1. For all months of the
year the equation suggested by Collares Perramh Rabl (Eq 2) yields better results
than that of Liu and Jordan (Eq 1). Between 10 Bhdhours Eq 2 yields values higher
than those from Eq 1 and for the remaining houggdverse is true.

For both the equations difference between measanmddestimated values are minimum
near midday and maximum near sunset. In genetalelea 9 and 15 hours measured
values are higher than calculated values and duthegremaining hours less than
calculated values. An interesting feature noticedhat measured values of R near
sunset are always lower than values near sunrise.

Results for monthly mean values and daily valuesasthat the difference between
measured and estimated values of hourly globalatadi are smaller the more
symmetrical around noon the measured values arde@s cloudiness). In the case of
Collares Perriera and Rabl equation for monthiyadé&r 70% of the hourly values
between 8 and 16 hours the error is less than 4@ nearly half the values less
than 5%. It should be noted that in this study datall days with cloud cover of upto
0.8 are considered. It can therefore be conclubdatidn days with clear skies or with
little clodiness, hourly values of global radiatioan be obtained with much accuracy
using equation 2. The large difference between oredsand estimated values of R at
sunrise and sunset are of little importance siratar £nergy at these times is only a
small fraction of the daily total.

CONCLUSIONS: Measured values of hourly global radiation at @ara Grande are
compared with those derived from two empirical etations. It is found that on days
with little or no cloudiness the equation sugge$tgdollares Perreira and Rabl (1979)
can be used with much accuracy to estimate thdyhaalues of global radiation.
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Fig. 1. Measured and estimated values of of the adthourly to daily global radiation
at Campina Grande.



