
Accepted Manuscript

Combining performance and implementability of model-based controllers for indoor
climate control in office environments

Mattias Gruber, Anders Trüschel, Jan-Olof Dalenbäck

PII: S0360-1323(14)00275-3

DOI: 10.1016/j.buildenv.2014.08.023

Reference: BAE 3807

To appear in: Building and Environment

Received Date: 28 May 2014

Revised Date: 31 July 2014

Accepted Date: 8 August 2014

Please cite this article as: Gruber M, Trüschel A, Dalenbäck J-O, Combining performance and
implementability of model-based controllers for indoor climate control in office environments, Building
and Environment (2014), doi: 10.1016/j.buildenv.2014.08.023.

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/10.1016/j.buildenv.2014.08.023


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
Combining performance and implementability of model-based controllers for indoor climate control in 
office environments  

Mattias Gruber*, Anders Trüschel and Jan-Olof Dalenbäck 

Chalmers University of Technology, Energy and Environment, Building Services Engineering, Sweden 

* Corresponding author. Tel.:+46 317721168; fax: +46 317721152 

E-mail address: mattias.gruber@chalmers.se    

 
Nomenclature 
c CO2 concentration [ppm] 
cp specific heat capacity [J/(kg K)] 
h hour 
M&  CO2 flow rate [ml/s] 
Q&  thermal power [W] 
t celsius temperature [°C] 
u information about thermal disturbances [W] 
V volume [m3]  

V&  volume flow rate [m3/s] 
y controller output in supply quantities 
 
Greek letters 
ρ density [kg/m3] 
τ time [s] 
 
Subscripts 
act 
adj 
s 

activation 
adjacent 
supply 

 

r 
w 

room 
water 

 

 

1Abstract 

Measures for an improved indoor climate control can potentially increase the energy efficiency in commercial 

buildings while comfort is maintained. Substantial energy reductions are possible by revising conventional 

building automation systems for an enhanced adaptation to process characteristics and current conditions. 

However, maintaining a low complexity to facilitate installation and commission of new technologies is also 

necessary to promote a widespread utilization. This work suggests a compromise between these two aspects by 

                                                           

Abbreviations 
BAS (Building Automation System) 
BFB (Benchmark Feed-Back controller) 
CDF (Cumulative Distribution Function) 
FCU (Fan-Coil Unit) 
IAQ (Indoor Air Quality) 
MBC (Model-Based Controller) 
PMV (Predicted Mean Vote) 
VAV (Variable Air Volume) 
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