Accepted Manuscript =

Renewable Energy

AN INTERNATIONAL JOURNAL

Review of solar irradiance and daylight illuminance modeling and sky classification

Danny HW. Li, Siwei Lou

Pll: S0960-1481(18)30374-4

DOI: 10.1016/j.renene.2018.03.063
Reference: RENE 9932

To appear in: Renewable Energy

Received Date: 28 November 2017

Revised Date: 21 March 2018

Accepted Date: 24 March 2018

Please cite this article as: Danny HW. Li, Siwei Lou, Review of solar irradiance and daylight
illuminance modeling and sky classification, Renewable Energy (2018), doi: 10.1016/j.renene.
2018.03.063

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.




00 N OO L1 W

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

Review of solar irradiance and daylight illuminance modeling and

sky classification

Danny H W Lit (Z£74), Siwei Lou™2 (ZJN{H)
'Building Energy Research Group, Department of Architecture and Civil Engineering, City
University of Hong Kong, Tat Chee Avenue, Kowloon, Hong Kong SAR, China
2School of Civil Engineering, Guangzhou University, 230 GuangZhou Higher Education
Mega Center Outer Ring Road, Panyu District, Guangzhou, P.R. China, 510006
*Corresponding Author, E-mail: swlou2-c@my.cityu.edu.hk

Abstract

In many parts of the world, the solar radiation and daylight illuminance data taken from
surfaces of interest are not always readily available. Without direct measurement, the data can
be predicted from empirical models based on geographical variations and meteorological
parameters. Recently, the International Commission on Illumination (CIE) has adopted a list
of 15 standard skies. Each standard sky represents a unique, well-defined sky radiance and
luminance pattern expressed by mathematical equations that can use to compute solar
irradiance and daylight illuminance on inclined surfaces and variously oriented vertical
planes. An issue is whether the sky conditions can be correctly categorized. This paper
reviews the solar radiation and daylight illuminance model developments and sky
classification methods. The findings indicated that Machine Learning techniques have been
effectively used for predicting solar radiation and daylight illuminance and classifying the
standard skies. Such approaches could be globally adopted and useful to compute the required
climatic data for renewable and sustainable developments and energy-efficient building

designs.
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