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With	   the	   cost	   of	   energy	   rising	   there	   is	   an	  
increased	   demand	   to	   develop	   and	   operate	  
energy	   efficient	   buildings.	   Construc<on	   and	  
energy	   managers	   are	   increasingly	   turning	   to	  
technology	   to	   provide	   the	   answers.	   However,	  
the	   tools	   available	   to	   evaluate	   building	  
performance	  are	   currently	   inadequate.	  One	  of	  
the	   major	   problems	   is	   the	   amount	   and	  
subsequent	   cost	   of	   unnecessary	   energy	   that	  
buildings	  consume.	  

“Buildings	   are	   responsible	   for	   40%	   of	  
energy	   consump<on	   and	   36%	   of	   EU	  
CO2	   emissions.	   Energy	   performance	   of	  
buildings	   is	   key	   to	   achieve	   the	   EU	  
Climate	   &	   Energy	   objec<ves,	   namely	  
the	   reduc<on	   of	   a	   20%	   of	   the	  
Greenhouse	   gases	   emissions	   by	   2020	  
and	   a	   20%	   energy	   savings	   by	   2020.”	   –	  
European	  Energy	  Commission	  

The	   objec<ve	   of	   this	   research	   is	   to	  
develop	   a	   building	   energy	   model	   that	  
will	  be	  used	  together	  with	  data	  collected	  
from	   an	   on-‐site	   weather	   sta<on,	   to	  
predict	   energy	   demand.	   	   The	   weather	  
sta<on	   has	   recently	   been	   installed	   on	  
the	   NUIG	   campus	   and	   is	   been	   used	   to	  
provide	   data	   for	   a	   number	   of	   energy	  
related	   projects	   on	   campus.	   Being	   able	  
to	   predict	   the	   energy	   demand	   of	   a	  
building	   will	   help	   in	   the	   analysis	   of	  
actual	   energy	   used	   and	   thus	   assist	   in	  
iden<fying	   wastage	   and	   ul<mately	  
reducing	   the	   energy	   consumed.	   The	  
Nursing	   Library	   Extension	   on	   campus	  
will	   provide	   the	   basis	   for	   the	   building	  
energy	  model.	  This	  building	  is	  fi(ed	  with	  
a	   number	  of	   sensors	   that	   take	   readings	  
for	   	   temperature	   and	   CO2	   levels.	   The	  
actual	   thermal	   and	  power	   loads	   for	   the	  
building	   are	   also	   measured.	   Simula<on	  
results	  will	  be	  compared	  to	  these	  actual	  
readings.	  
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An	  energy	  model	  is	  currently	  been	  developed	  using	  Simulink,	  a	  tool	  in	  the	  MATLAB	  soaware	  package	  
for	  modelling,	   simula<ng	  and	  analyzing	  mul<domain	  dynamic	   systems.	  There	   is	  a	   large	  number	  of	  
building	   energy	   modelling	   soaware	   packages	   available	   such	   as	   EnergyPlus,	   DOE-‐2	   and	   BLAST.	  
Simulink	   was	   preferred	   to	   these	   packages	   	   due	   to	   its	   adaptability	   and	   modularity.	   The	   main	  
considera<ons	  for	  the	  model	  are	  the	  thermal	  characteris<cs	  of	  the	  building	  envelope,	  the	  building	  
hea<ng	  and	  cooling	  system	  and	  the	  outdoor	  environment.	  Figure	  2	  shows	  the	  block	  structure	  of	  the	  
model.	  Figure	  3	  shows	  some	  simula<on	  results.	  

Abstract 
The	  Energy	  Efficiency	  of	  the	  buildings	  in	  which	  we	  live	  and	  work	  is	  becoming	  increasingly	  scru<nized.	  A	  major	  problem	  is	  the	  amount	  and	  subsequent	  cost	  of	  unnecessary	  
energy	  that	  buildings	  consume	  through	  hea<ng,	  cooling,	  ligh<ng	  etc.	  The	  tools	  available	  to	  evaluate	  building	  energy	  performance	  are	  currently	  inadequate.	  The	  objec<ve	  of	  
this	  research	  is	  to	  develop	  a	  building	  energy	  model	  along	  with	  data	  from	  a	  weather	  sta<on	  on	  campus,	  to	  predict	  energy	  demand.	  Being	  able	  to	  predict	  the	  energy	  demand	  
of	  a	  building	  will	  support	  the	  analysis	  of	  actual	  energy	  used	  and	  thus	  assist	  in	  iden<fying	  wastage	  and	  ul<mately	  reducing	  energy	  consump<on.	  The	  Nursing	  Library	  extension	  
on	  campus	  at	  NUIG	   is	   to	   serve	  as	   the	  demonstrator	  building	  underpinning	   the	  energy	  model.	  An	  energy	  model	   is	   currently	  been	  developed	  using	   the	  Simulink	   soaware	  
package.	   The	   main	   considera<ons	   for	   the	   model	   are	   the	   thermal	   characteris<cs	   of	   the	   building	   envelope,	   the	   building	   hea<ng	   and	   cooling	   system	   and	   the	   outdoor	  
environment.	  Simula<on	  results	  will	  be	  compared	  to	  actual	  sensor	  readings	  of	  thermal	  and	  power	  loads	  in	  the	  building.	  
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