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Abstract 
Industrial halls are mainly low-rise rectangular-shaped structures of simpl e construction. The 
relatively loose requirements in space conditioning and the comparativel y high i nternal heat  
gain make the approach in industrial hall design quite different from that of office building design. 
The simplicity in building geometry and construction method allows the investigation of energy 
consumption for building services to be limited to a few  demand-side parameters, namely, 
resistance of the roof and wall i nsulation, airtightness, and amount of daylighting. This paper 
investigates the impact of varying these demand-side parameters on the energy consumption for 
space conditioning and lighting f or a typical indu strial hall. Through building energy simulation, 
such impacts can be investigated, and by applyi ng optimization, the configurations of the most  
optimal combinations of demand- side parameters with the l owest energy c onsumption can be 
identified. The result suggests that there is a si gnificant energy-saving pote ntial. For industrial  
halls, energy consumption for bui lding services can be very sensiti ve to changes in the process 
load and occupancy pattern, which in reality, fluctuate widely due to economic cycles, and other 
factors. Optimized design solutions for industrial halls intended for a partic ular process load and 
occupancy pattern might not pe rform as predict ed due to pote ntial changes. To accou nt for 
potential changes, uncertainty analysis can be performed to deter mine if the opti mized design 
solutions are in fact robust enough to such changes and to identify solutio ns that are less 
susceptible to uncertainty. 
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1 Introduction 

The industrial sector is one of the heaviest consumers of  
energy. In the  USA, the sect or used up 32 % of the total 
energy consumption in 2009 (LLNL 2010), while in Europe, 
this sector consumed 24% in the same year (Eurostat 2011). 
Some of this e nergy was con sumed in the manufacturing 
processes, while much of the rest was spent in lighting and 
space conditioning. Industrial halls, which are mainly single 
floor structures, maintain a  relatively hig h roof-to-floor 
area ratio as compared to other types of buildings. Thermal 
comfort is seldom a concern for industrial halls, in which 
space conditioning (cooling and heating) i s provided to  
maintain the building within a reasonable or legally allowable 
temperature range. By contrast, saving in energy consumption 

for space conditioning and for lighting is a big issue since 
even a modest percentage reduction in energy consumption 
could be translated into a large monetary sum. 

With relatively loose requirements in space conditioning 
and comparatively high internal heat gains,  the approa ch  
to industrial hall design is quite different from that of office 
building. In fact, what is potentially an energy efficient design 
for office buildings might not be appropriate for high internal 
heat gain halls.  

Moreover, the comparatively simple building geometry 
and construction method of industrial halls, as compared  
to office buildings, allow the investigation of energy con-
sumption for space conditioning to be limited to a small 
number of demand-side par ameters (e.g. i nsulation value 
of walls), where a change in value of some of the p arameters 
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