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Energy Breakdown by Sector    
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Building Energy Demand Challenge 
U . S.  Bu i l di ngs  cons u m e
• 3 9 %  o f  t o t a l  U . S .  e n e r g y
• 7 1 %  o f  U . S .  e l e c t r i c i t y  
• 5 4 %  o f  U . S .  n a t u r a l  g a s

U .  S.  Bu i l di ngs  p rodu ce 4 8 %  of  
C arbon em i s s i ons

U . S.  C om m erci al  Bu i l di ngs  annu al  
energy bi l l :  $ 1 2 0  b i l l i o n  ( 2 0 0 4 )

C om m erci al  Bu i l di ng Energy 
I ntens i ti es  are i ncreas i ng
• E l e c t r i c a l  E n e r g y  c o n s u m p t i o n  
doubled i n  l a s t  1 8  y e a r s
• 2 5 %  g r o w t h  p r o j e c t i o n  t h r o u g h  2 0 3 0

Sources: High Performance Commercial Buildings: A Technology Roadmap, U . S.  D O E . , U S G B C , D O E  E I A  C B E C S D a t a b a se, T a b l e C 2 A  a n d  5 B .

U . S.  C om m erci al  Bu i l di ng Energy I ntens i ty
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Integration-E nab l ed  H igh  P erf orm anc e B u il d ings
The whole is more than the parts and cannot be “u nbu ndled”

Model-b a s ed 
S y s t em s  E n g i n eer i n g

Model-b a s ed C on t r ols  
t o S h a p e D y n a m i c s

N et w or k -E n a b led I n f or m a t i on  
&  D ec i s i on  S u p p or t
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Fluid MechanicsT her m o dy nam ics P eo p le Mo v em ent
C o nt r o ls and I T

2-3 %  → 25%  s i t e  
e n e r g y  r e d u c t i o n

3 0 %  → 9 0 %  s y s t e m  e f f i c i e n c y

5-1 0 %  → 3 0 %  s y s t e m  e f f i c i e n c y

1 5%  p e a k  
d e m a n d  r e d u c t i o n

3 0 %  r e s p o n s e  t i m e  r e d u c t i o n , 
40 %  e v a c u a t i o n  t i m e  r e d u c t i o n
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G ap s  between p redi cted &  actu al  p erf orm ance
M o d e l s  o v e r -p r e d i c t  s a v i n g s  b y  ~ 2 0 -3 0 %

Source:  “T h e C ost  E f f ect i v en ess of  C om m erci a l  B ui l d i n g s C om m i ssi on i n g ,” L B N L , 2 0 0 5 .

F a ults  in Operation o f Buildings

E n erg y  C ost  Sa v i n g s
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Broken Equipment
C y c l ing  C ontrol s

O p erati onal  f au l ts  was te ~ 2 0 %  energy
• H V A C  – a i r  d i s t r i b u t i o n
• O p e r a t i o n s  a n d  c o n t r o l

M a n y  of  t h es e f a ult s  a r e i n v i s i ble.

Hours

F a ça d e 
D a ma g e

G a i n  C h a n g e s b y  f a c t or 
of  1 0 !
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Gaps in 
• D e sig n &  m o d e l ing
• F au l t  d iag no sis and  se l f  t u ning
• U nd e r st and ing  &  e x pl o it ing  d y nam ic s and  c o nt r o l  in 
c o m pl e x  m u l t i-c o m po ne nt  int e r ac t ing  sy st e m s

Gaps in 
• D e sig n &  m o d e l ing
• F au l t  d iag no sis and  se l f  t u ning
• U nd e r st and ing  &  e x pl o it ing  d y nam ic s and  c o nt r o l  in 
c o m pl e x  m u l t i-c o m po ne nt  int e r ac t ing  sy st e m s
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W BC S D : Addressing Industry Fragmentation & Behavior
W h a t  t y p e s of  p a rt i c i p a n t s/  i n f l ue n c e rs i n  
t h e  b ui l d i n g  i n d ust ry  a re  t h e  b i g g e st  
b a rri e rs t o b ui l d i n g  m ore  sust a i n a b l e  
b ui l d i n g s?

Source:  W B C SD  E E B  Q ua n t i t a t i v e R esea rch  ( g ra p h ) ;  W B C SD  E E B  Q ua l i t a t i v e R esea rch  ( q uot es)

W h y  a re  m ore  g re e n /  
sust a i n a b l e  b ui l d i n g s n ot  
b ui l t ?
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P rel i m i n a ry  D esi g n

D et a i l ed  D esi g n
W ork i n g  D ra w i n g s &  Sp ecs

T en d er &  B i d d i n g
P l a n n i n g  &  Sch ed ul i n g
C on st ruct i on  O p era t i on s

C om m i ssi on i n g

+ =

P rof essi on a l  a n d  T ra d e
R esp on si b i l i t i es
( F un ct i on a l  G a p s)

B ui l d i n g  D el i v ery
P rocess ( M a n a g em en t  

D i scon t i n ui t i es)
O p era t i on a l  I sl a n d s

( I n ef f ect i v e coord i n a t i on ,
P oor com m un i ca t i on )

F r a g m e n t a t i o n B e h a v i o r



N X P  Sem i con d uct ors, R en é P en n i n g  d e V ri es, M a y  3  - 2 0 0 7 , I E F  A t h en s
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Overarching Design Challenge in Integration

Industry will move towards robust architectures which can:

Y e s t e r d a y F e a t u r e s  ( c a n  y o u  d o  i t ? )

T o d a y C o s t  ( a r e  y o u  c h e a p e r ? )

T o m o r r o w I n t e g r a t i o n  ( b u t  c a n  y o u  a l s o …? )

m i x -a n d -m a t c h  c o m p o n e n t s  f r o m  d i f f e r e n t  v e n d o r s

a v o i d  c o s t l y  s y s t e m -l e v e l  s i m u l a t i o n s

c r e a t e  a  s y s t e m  b y  j u s t  i n t e r c o n n e c t i n g  m o d u l e s

N X P  S e m i c o n d u c t o r s , R e n é P e n n i n g  d e  V r i e s , M a y  3  - 20 0 7 , I E F  A t h e n s
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P l u g  a n d  P r a y !

Integration: Plug and Play?
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