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ABSTRACT: Integrated daylighting and energy simulation tools aim to accomplish a thorough and accurate whole-
building energy analysis in buildings and resolve the problems associated with discrete processes. OpenStudio and DIVA are 
two simulation tools that provide integrated daylighting and energy simulation. The objective of this study is to compare 
OpenStudio and DIVA software in daylighting performance simulation with results from physical experiment. Through this 
study Useful Daylight Illuminance (UDI) as an indication of useful annual climate-base daylight was calculated for a 
toplighting model in DIVA, OpenStudio and experiment. Identical Radiance parameters have been used for both simulations. 
The results show that the daylight quantities predicted by DIVA are closer to the measured experimental data collected from 
monitoring the physical model on a year-round basis.   

 
Keywords: DIVA, OpenStudio, Radiance parameter, Useful Daylight Illuminance (UDI) 

 
 

INTRODUCTION  
Integrated daylighting and energy simulation tools aim 
to accomplish a thorough and accurate whole-building 
energy analysis in buildings and resolve the problems 
associated with discrete processes. OpenStudio and 
DIVA are two simulation tools that provide integrated 
daylighting and energy simulation. The focus of this 
paper is to compare climate-based daylighting 
simulation in DIVA 2.0 and OpenStudio v. 0.11.0, 
which are the latest versions of the tools to the date, 
with annual measured data from physical 
experimentation.  

 
Both DIVA and OpenStudio use Radiance as 

lighting simulation engine and incorporate Daylight 
Coefficient (DC) method for annual daylighting 
calculation. The purpose of this paper is to compare 
daylighting performance in a toplighting model based 
on calculated results from DIVA, OpenStudio and 
experiment. In order to make simulations comparable 
to each other, the same set of Radiance parameters 
were selected in both tools. Climate-based daylighting 
metric, UDI (Useful Daylight Illuminance), is used as a 
performance metric for comparing the simulation tools 
with the physical experiment. 

 

BACKGROUND 
Two approaches exist for the incorporation of high 
quality lighting simulation methods with whole-
building simulation tools: 

 A discrete process, whereby two stand-alone 
simulation tools are used separately. 

 An integrated process, where a single 
program incorporates two separate simulation engines 
for lighting and whole-building energy simulations.  

Studies have been conducted by using a discrete 
process to incorporate high quality lighting simulation 
with whole-building simulation tools [1]. These studies 
showed that electric energy savings due to daylighting 
in buildings were calculated more accurately when 
Daysim (with Daylight Coefficient method for annual 
daylighting simulation) replaced the built-in 
daylighting simulation method in DOE-2.2. The reason 
lies in the fact that the Daylight Coefficient (DC) 
method uses Radiance backward raytracing algorithm 
[2] rather than the built-in split-flux and radiosity 
algorithms generic to whole-building simulation tools 
such as DOE-2.2 [3].  

Integrated tools, such as DIVA-for-Rhino [4] and 
OpenStudio [5] have been developed to solve the 
problems associated with the discrete processes of 
daylighting and energy modelling. Currently, the 
integrated tools reside in a developmental stage and 
their shortcomings in modelling, simulation and 
application are being resolved at each updated version 
of the software.   

The fundamental benefits of the integrated process 
over the discrete process include reduced errors and 
less execution time during the simulation process. 
Modelling plays a key role in conducting an accurate 
simulation. In discrete processes, using two separate 
simulation tools increases the risk of errors due to 
discrepancies between a daylighting model and an 
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