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ABSTRACT P
L6247
This thesis aims to study the characteristics of daylight efficacy in a tropical climate. With solar

irradiance and daylight illuminance measurements at a station in Thailand, the statistical data of the

hourly mean values and the standard deviations of the efficacy of global, diffuse horizontal and beam

normal components were derived. This study explores the variations of daylight efficacy with climate

conditions as well as the correlations with some insolation parameters of Perez’s clearness (¢),

brightness index (4), and Solar zenith angle (¢g). The Mean Bias Difference (MBD) and Root Mean

Square Difference (RMSD) are used for evaluation of prediction performances of the efficacy models

proposed by various authors. The results of MBD and RMSD illustrated that no model is suitable for

tropical climates. In this study, two models were proposed for global efticacy and diffuse efficacy. The

models are capable of determining the efficacy for all sky conditions. As observed from a number of

plots of variations of the efficacy with sky conditions, the models chose Perez’s clearness (&) for the

model input. The less effective brightness index (4) was excluded from the models. Solar zenith angle

(@) in radian is also the input of the models. Therefore, this thesis proposes new efficacy models for

tropical climates and the models are obtained by fitting the values of the relative luminous efficacy as a

function of Perez’s clearness (&) and Solar zenith angle (¢;), which are expressed as follows:

Global efficacy: K, =(101.65+13.9267 )(cosg, ) ¥ 010
1 3 . = 0.24 30.1
Diffuse efficacy: K = (107 14+12.59%¢ )+(3().35—?)¢5

Keywords: Global efficacy, diffuse efficacy, Mean Bias Difference (MBD), Root Mean Square
Difference (RMSD), Clearness index and Brightness index.
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NOMENCLATURES

DESCRIPTION
Coefficients in the Perez model.
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First plank’s constant (3.7405x10™'¢ W.m?)
Second Plank’s constant (0.0143879 m.K)
Cloud ratio (ratio of diffuse to global irradiance)
Horizontal global illuminance
Horizontal beam illuminance
Horizontal diffuse illuminance
Solar spectral sensitivity of the eye
Extraterrestrial irradiance
Horizontal global irradiance
Normal beam or direct irradiance
Diffuse horizontal irrariation
Maximum luminous efficacy
Luminous efficacy
Global Luminous efficacy
Diffuse Luminous efficacy
Beam Luminous efficacy
Clearness index
Optical air mass
Temperature of the emitting surface
C.1E photopic spectral sensitivity of the eye.
Precipitable water
Clearness index of Perez model
Solar zenith angle
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Wavelength
Solar altitude angle
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lux
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W m™
W m™
Imw™!
Imw!
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