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Which one is an energy efficient design?
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Building modeling and energy simulation

A computer-based, mathematical model of some aspect of building 

performance based on fundamental physical principles and 

engineering models.

Source: IBPSA-USA PRESENTATION FOR ENGINEERS 

Modeling is the process of describing the

physical system (building).

Simulation is determining the time dependent

behaviour of the building system.
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HVAC sizing and lighting 

Source: www.collegescholarships.org 
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Design and calculation of renewables
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But there was a problem…

“In theory, theory and practice are the same, 

In practice they aren’t.” 

SANTA FE INSTITUTE

“I’ve seen many low-carbon designs, but hardly any 

low-carbon buildings.” 

ANDY SHEPPARD, Arup, 2009



Source: Scientific American Earth 3.0

Constructing buildings to the LEED 

standard can conserve energy and 

materials-or be exploited for 

promotional gain

MisLEEDing?
Constructing buildings to the LEED standard can conserve energy 

and materials-or be exploited for promotional gain



Source: Regional Green Building Case Study Project, A post‐occupancy study of LEED projects in Illinois, 1st yr. Project, Fall 2009



Source: www.completecareshop.co.uk

Commissioning to check if the building is built as planned and if it is 

performing as expected
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Source: Evaluating energy performance in non-domestic buildings: A review by Borgstein et.al

Calibrated simulation to make the simulated model comparable to 

the actual building
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Fault Detection and Diagnosis

http://gbenvironmental.com/
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Calibrated simulation to evaluate the retrofit options

Source: www.steelbuildinginsulation.com
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Model predictive controls

http://www.pmengineer.com, Experimental Analysis of Model Predictive Control for an Energy Efficient Building Heating System by J. Široky´ et al
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Early design tools for Architects to aid early design

Source: Climate Consultant
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Computational Fluid Dynamics

Picture courtesy: Vaibhav Khare
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Questions?

vishal@iiit.ac.in


