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The utilization of daylight for illuminating building interior can provide significant saving in
building electricity consumption. To design a daylight-integrated building requires information on local
daylight environment, however, daylight data in Thailand are scarce. Therefore, ’the objectives of this
work are to measure daylight illuminance on horizontal and vertical surfaces and to develop and apply
daylight models for various regions in Thailand. To accomplish these objectives, daylight measuring
stations were established at Chiang Mai (18.78 °N, 98.98 °E) in the North, Ubon Ratchathani (15.25 °N,
104.87 °E) in the Northeast, Nakhon Pathom (13.82 °N, 100.04 °E) in the Centre and Songkhla (7.20 °N,
100.60 °E) in the South. Diffuse and global illuminance on horizontal surfaces and global illuminance on
four vertical surfaces facing the four compass points were measured at these stations. A 3-year period
(2003-2005) of illuminance data obtained from these stations were analyzed. Statistical models for
calculating diffuse illuminance on vertical surfaces were formulated for different types of skies. The
performance of the model was evaluated using a one-year period of measured data. The discrepancies
between the calculated and measured vertical illuminance in terms of root mean square difference
(RMSD) for clear, partly cloudy and overcast skies are 21.4%, 19.8% and 15.8%, respectively. The
performance of the proposed model was also compared to that of 12 models, reported in literatures. It was
found that the proposed model has the lowest RMSD for all sky conditions. Global solar irradiance and
global illuminance on a horizontal surface measured at the four stations were also analyzed to obtain a
luminous efficacy model. The global illuminance calculated from this model was in good agreement with
that obtained from the measurement, with RMSD of 6.6%. This model was used to calculate global
illuminance at 25 solar radiation monitoring stations. Finally, statistical characteristics of global and
diffuse illuminance at the four stations were investigated. The results reveal that Thailand has relatively
high daylight potentials. The illuminance data and models obtained from this work will be beneficial for

daylight applications in energy conservation in buildings of various regions in Thailand.





