
Accepted Manuscript

Title: Using Calibrated Energy Models for Building
Commissioning and Load Prediction

Author: Lincoln C. Harmer Gregor P. Henze

PII: S0378-7788(14)00924-4
DOI: http://dx.doi.org/doi:10.1016/j.enbuild.2014.10.078
Reference: ENB 5462

To appear in: ENB

Received date: 30-3-2014
Revised date: 3-10-2014
Accepted date: 31-10-2014

Please cite this article as: L.C. Harmer, G.P. Henze, Using Calibrated Energy Models
for Building Commissioning and Load Prediction, Energy and Buildings (2015),
http://dx.doi.org/10.1016/j.enbuild.2014.10.078

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.

http://dx.doi.org/doi:10.1016/j.enbuild.2014.10.078
http://dx.doi.org/10.1016/j.enbuild.2014.10.078


Page 1 of 42

Acc
ep

te
d 

M
an

us
cr

ip
t

1

Using Calibrated Energy Models for 

Building Commissioning and Load Prediction

Lincoln C. Harmera and Gregor P. Henzea

aUniversity of Colorado, Department of Civil, Environmental and Architectural Engineering,

Boulder, Colorado 80309-0428 USA

Corresponding Author: Lincoln Harmer, Lincoln.Harmer@colorado.edu, 303-669-5587

Keywords: monitoring based commissioning; calibration; sensitivity analysis;

energy management; performance prediction; dynamic baseline

Highlights

 We created a model of a building located on the University of Colorado’s Campus.

 The model was calibrated to utility data using ASHRAE Guideline-14.

 Actual weather data measured nearby was used instead of typical weather data.

 The model was used as a dynamic baseline to track building performance over multiple 

timescales.

 The model was used to predict future energy performance and space temperatures of the 

building.

ABSTRACT

This research article presents the development and demonstration of a monitoring based 

commissioning system for commercial buildings. An energy model of an educational building 

located on the campus of the University of Colorado Boulder was developed and was calibrated to 

conform to ASHRAE Guideline 14 using hourly measured data. A Latin Hypercube Monte Carlo 
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