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ABSTRACT 

T h i s  p a p e r  d i s c u s s e s  t h e  R e v i s i o n  o f  t h e  
R e s i d e n t i a l  S e c t i o n s  o f  t h e  F l o r i d a  Energy 
E f f i c i e n c y  Code f o r  B u i l d i n g  C o n s t r u c t i o n .  The 
p r o c e d u r e s  u t i l i z e d  i n  t h e  R e v i s i o n  a n d  t h e  c o n c e p t s  
i n t e g r a t e d  i n t o  t h e  2nd Generation of t h e  F l o r i d a  
S p e c i f i c  Energy Code a r e  p r e s e n t e d  i n  g e n e r a l  t e r m s .  
The c o n c e p t u a l  o p e r a t i o n  o f  t h e  p e r f o r m a n c e  and  
p r e s c r i p t i v e  c o m p l i a n c e  p r o c e d u r e s  a r e  d i s c u s s e d .  

INTRODUCTION - 
The f i r s t  v e r s i o n  of t h e  F l o r i d a  Energy  

E f f i c i e n c y  B u i l d i n g  Code was a  c o d e  form of ASHRAE 
90-75. The i n a d e q u a c i e s  o f  t h a t  s t a n d a r d  i n  d e a l i n g  
w i t h  c o o l i n g  domina ted  c l i m a t e s  l e a d  t o  t h e  f i r s t  
deve lopment  of  t h e  F l o r i d a  S p e c i f i c  B u i l d i n g  Code. 

Tha t  v e r s i o n  t o o k  t h e  form o f  a  Per formance  Code 
where  p o i n t s  r e l a t i n g  t o  e n e r g y  u s e  w e r e  c a l c u l a t e d  
and a  maximum number o f  p o i n t s  e q u a l  t o  100 was 
a l l o w e d  f o r  compl iance .  The e n e r g y  u s e  e s t i m a t i o n s  
f o r  r e s i d e n t i a l  c o n s t r u c t i o n  on which  t h a t  f i r s t  
Code was based  were  t h e  s i m p l i f i e d  d e g r e e  day  a n d  
f u l l  l o a d  e q u i v a l e n t  o p e r a t i n g  h o u r s  methods.  These  
p r o c e d u r e s  a r e  b a s e d  o n  d e s i g n  l o a d  c a l c u l a t i o n s  
r a t h e r  t h a n  dynamic p e r f o r m a n c e  and  a p p l y  t o  a v e r a g e  
r a t h e r  t h a n  s p e c i f i c  b u i l d i n g  s t o c k s .  

S p e c i f i c  i s s u e s  d e a l i n g  w i t h  t h e  i n a d e q u a c i e s  
o f  t h o s e  e n e r g y  u s e  e s t i m a t i o n  methods  and a  
l e g i s l a t i v e  mandate t h a t  t h e  Code be c o s t  e f f e c t i v e  
t o  t h e  consumer l e a d  t o  t h e  deve lopment  of  t h e  
second  g e n e r a t i o n  of t h e  r e s i d e n t i a l  s e c t i o n s  of  t h e  
F l o r i d a  S p e c i f i c  Code. T h i s  g e n e r a t i o n  was 
d e v e l o p e d  t h r o u g h  u s e  o f  t h e  dynamic s i m u l a t i o n  
model ing  of  s p a c e  h e a t i n g  and  c o o l i n g  l o a d s  and 
s e a s o n a l  p e r f o r m a n c e s  o f  equipment .  R a s e l i n e  
p e r f o r m a n c e  l e v e l s  w e r e  e s t a b l i s h e d  f o r  e n v e l o p e  
components and equipment  t h r o r ~ g h  c r i t e r i a  d e t e r m i n e d  
i n  economic a n a l y s e s .  The P e r f o r m a n c e  Compl iance  
p r o c e d u r e s  were m o d i f i e d  t o  more d i r e c t l y  r e l a t e  t o  

e n e r g y  u s e  c a l c u l a t i o n s  and t o  p r o v i d e  f l e x i b i l i t y  
t o  t h e  b u i l d e r s  i n  m e e t i n g  t h e  r e q u i r e d  e n e r g y  
budget .  

A p r e s c r i p t i v e  c o m p l i a n c e  p r o c e d u r e  was a l s o  
d e v e l o p e d  f o r  t h e  new g e n e r a t i o n  of  t h e  Code. 
I n c r e a s e d  c o m p l e x i t y  o f  t h e  p e r f o r m a n c e  p r o c e d u r e  
l e a d  t o  deve lopment  of  c o m b i n a t i o n s  of  b u i l d i n g  
e n v e l o p e  components  a n d  e q u i p m e n t  which would meet  
t h e  p e r f o r m a n c e  c o m p l i a n c e  c r i t e r i a .  These 
p r e s c r i p t i v e  p a c k a g e s  w e r e  s e l e c t e d  t o  be 
c h a r a c t e r i s t i c  of F l o r i d a  c o n s t r u c t i o n  p r a c t i c e s .  

RESIDENTIAL PERFORllANCE COMPLIANCE PROCEDURES,, 
SECTION 9 

The R e s i d e n t i a l  S e c t i o n  o f  t h e  F l o r i d a  Energy  
E f f i c i e n c y  Code f o r  B u i l d i n g  C o n s t r u c t i o n  r e g u l a t e s  
c o n s t r u c t i o n  p r a c t i c e s  which  p o t e n t i a l l y  a f f e c t  
s p a c e  h e a t i n g  and c o o l i n g  a n d  d o m e s t i c  h o t  w a t e r  
h e a t i n g .  The S e c t i o n  9 P e r f o r m a n c e  c o m p l i a n c e  
p r o c e d u r e s  i n v o l v e  c a l c u l a t i o n s  o f  e s t i m a t e d  a n n u a l  
e n e r g y  c o n s u m p t i o n  c h a r a c t e r i s t i c  of  b u i l d i n g  
e n v e l o p e  components  and  e q u i p m e n t .  T h i s  a n n u a l  
e n e r g y  c o n s u m p t i o n  is compared t o  a  b a s e l i n e  e n e r g y  
b u d g e t  i n  o r d e r  t o  d e t e r m i n e  c o m p l i a n c e .  The 
b a s e l i n e  e n e r g y  b u d g e t  i s  s p e c i f i c  t o  t h e  comply ing  
h o u s e  a n d  i s  d e t e r m i n e d  by u s i n g  i t s  e n v e l o p e  
component  a r e a s ,  l o a d s  p e r  u n i t  d i m e n s i o n  
c o r r e s p o n d i n g  t o  b a s e l i n e  i n s u l a t i o n  l e v e l s ,  g l a s s  
t y p e ,  e t c . ,  a n d  s e a s o n a l  e q u i p m e n t  e f f i c i e n c i e s  f o r  
b a s e l i n e  e q u i p m e n t .  See  Appendix I. 

The b a s e l i n e s  w e r e  d e t e r m i n e d  t h r o u g h  economic  
a n a l y s e s  as e f f i c i e n c y  l e v e l s  which  w e r e  c o s t  
e f f e c t i v e  t o  t h e  consumer  o v e r  a  t i m e  p e r i o d  
c h a r a c t e r i s t i c  of  t h e  s t r u c t u r e ' s  l i f e .  Those 
b a s e l i n e  l e v e l s  f o r  e n v e l o p e  components  w e r e  
d e t e r m i n e d  i n d e p e n d e n t l y  u s i n g  minimum l i f e  c y c l e  
c o s t  p r i n c i p l e s .  The e s t i m a t e d  e n e r g y  u s e  r e s u l t i n g  
f rom t h e  c o m b i n a t i o n  o f  t h e  b a s e l i n e  e n v e l o p e  
components  was t h e n  u s e d  t o  o p t i m i z e  e q u i p m e n t  
e f f i c i e n c i e s .  M a x i m i z a t i o n  o f  t h e  s a v i n g s  t o  
i n v e s t m e n t  r a t i o  was u s e d  a s  t h e  c r i t e r i a  f o r  
b a s e l i n e  e q u i p m e n t  s e l e c t i o n .  A l l  component l o a d s  
u s e d  i n  t h e  economic  a n a l y s e s  were  d e t e r m i n e d  by 
e x t e n s i v e  c o m p u t e r  s i m u l a t i o n s  u s i n g  t h e  BLAST 
( B u i l d i n g  Loads A n a l y s i s  and  Sys tem Thermodynamics)  
Program and WYEC (Weather  Year f o r  Energy 
C a l c u l a t i o n s ,  ASIIIIAE) h o u r l y  w e a t h e r  d a t a  f o r  t h r e e  
c h a r a c t e r i s t i c  c l i m a t e  z o n e s  of  F l o r i d a .  Cos t  d a t a  
s p e c i f i c  t o  t h o s e  r e g i o n s  w e r e  a l s o  used.  
Compl iance  c r i t e r i a  a r e  t h e r e f o r e  s p e c i f i c  t o  t h r e e  
c l i m a t e  r e g i o n s .  

The l o a d s  p e r  u n i t  a r e a  c o r r e s p o n d i n g  t o  
b a s e l i n e  component  e f f i c i e n c y  l e v e l s ,  t h e  a r e a s ,  
g e o m e t r i e s  a n d  o r i e n t a t i o n s  o f  t h e  h o u s e  a t t e m p t i n g  
c o m p l i a n c e ,  and  t h e  b a s e l i n e  equipment  e f f i c i e n c i e s  
a r e  u s e d  t o  c a l c u l a t e  a  c u s t o m  b a s e l i n e  e n e r g y  
budget .  The c a l c u l a t e d  e n e r g y  c o n s u m p t i o n  o f  t h e  
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house a s  b u i l t  is compared t o  t h i s  budget t o  
de termine  compliance.  Such a  procedure  e l i m i n a t e s  
t h e  need f o r  comparison t o  a  concep tua l  s t a n d a r d  
house. A drawback of such s t a n d a r d  house 
comparisons is  t h a t  t hey  p l a c e  i m p l i c i t  c o n s t r a i n t s  
on s p a t i a l  d e s i g n  because  of assumpt ions  of a s p e c t  
r a t i o s ,  w a l l  t o  f l o o r  r a t i o s ,  c e i l i n g  t o  f l o o r  
r a t i o s ,  e t c .  E a r l i e r  v e r s i o n s  of t h e  F l o r i d a  Energy 
Code which used t h a t  concept  r e s u l t e d  i n  l a r g e r  
houses complying more e a s i l y  t han  s m a l l e r  houses.  
The custom b a s e l i n e  budget methodology a l l o w s  more 
f l e x i b i l i t y  and freedom i n  t h e  d e s i g n  of l i v i n g  
s p a c e s  and t h e r e b y  meets  a  va lued  r e g u l a t i o n  goa l .  

P a r a l l e l  c a l c u l a t i o n s  of e s t i m a t e d  energy u s e  
f o r  t h e  house  a s  i t  i s  t o  be  b u i l t  accompany t h e  
b a s e l i n e  c a l c u l a t i o n s .  The a r e a s  used i n  t h e  
c a l c u l a t i o n s  a r e  t h e  same and on ly  l o a d  m u l t i p l i e r s  
f o r  envelope  conlponents and sys tem m u l t i p l i e r s  
co r r e spond ing  t o  equipment e f f i c i e n c i e s  a r e  
d i f f e r e n t .  The r e s u l t i n g  sum of e s t i m a t e d  annua l  
energy consumption f o r  space  h e a t i n g  and c o o l i n g  and 
domest ic  ho t  water  a r e  compared t o  t h e  b a s e l i n e  
e q u i v a l e n t .  Compliance i s  demonst ra ted  i f  t h e  a s  
b u i l t  energy budget i s  l e s s  t h a n  t h e  b a s e l i n e  energy 
budget. 

The m a i n l i n e  c a l c u l a t i o n s  of t h e  performance 
procedure  invo lve  e s t i m a t i o n s  of ene rgy  u s e  f o r  
h e a t i n g  and c o o l i n g  c h a r a c t e r i s t i c  o f  t h e  pe r fo r -  
mance of i n s u l a t i o n  l e v e l s ,  shad ing  c o e f f i c i e n t s ,  
e t c .  and s e a s o n a l  equipment e f f i c i e n c i e s .  These 
e s t i m a t i o n s  r e p r e s e n t  t h e  s t a t e  of t h e  a r t  i n  
eng inee r ing  modeling and a n a l y s i s .  A s e p a r a t e  
ca t ego ry  of c o n s t r u c t i o n  p r a c t i c e s  and equipment 
whose performance is no t  modeled a s  w e l l  i s  t r e a t e d  
d i f f e r e n t l y  i n  a  more approximate  manner. 

The c a t e g o r y  of new and emerging t e c h n o l o g i e s  
i n c o r p o r a t e s  c o n s t r u c t i o n  p r a c t i c e s  and equipment 
whose p o t e n t i a l  e f f e c t  on energy consumption i s  
recognized t o  be  s i g n i f i c a n t  bu t  whose performance 
is  no t  y e t  f u l l y  c h a r a c t e r i z e d  o r  modeled by a  
g e n e r a l  methodology. I n c e n t i v e s  f o r  t h e  u s e  o f  
i tems w i t h i n  t h i s  c a t e g o r y  i s  g iven  by c r e d i t  p o i n t  
m u l t i p l i e r s  which reduce  t h e  t o t a l  e s t i m a t e d  l o a d  
l o r  space  h e a t i n g  o r  c o o l i n g  o r  domest ic  wa te r  
hen t ing .  Examples a r e  c e i l i n g  f a n s ,  c r o s s  v e n t i l a -  
t i o n ,  h e a t  recovery  u n i t s ,  and s o l a r  wa te r  h e a t e r s .  

The Performance Compliance Procedure i s  a  
comprehensive energy use  e s t i m a t i o n  methodology. It 
i s  des ign  o r i e n t e d  and a s  such i s  modera te ly  complex 
f o r  i t s  audience .  A s imp le  procedure  was t h e r e f o r e  
developed f o r  qu ick  a n a l y s i s  t o  f a c i l i t a t e  t h e  
compliance p roces s .  That procedure  was developed 
from t h e  performance compliance p rocedure  and i s  
r e f e r r e d  t o  a s  t h e  S e c t i o n  10 P r e s c r i p t i v e  
Compliance Procedure.  

RESIDENTIAL PRESCRIPTIVE C_OxLIE_PROCEDURE. 
SECTION 10 

The P r e s c r i p t i v e  Compliance Procedure  evolved 
a s  a  s i m p l i f i c a t i o n  of t h e  S e c t i o n  9 Compliance 
Procedure.  It was des igned t o  a d d r e s s  a  l a r g e  p a r t  
of t h e  r e s i d e n t i a l  c o n s t r u c t i o n  o c c u r r i n g  i n  
F lo r ida .  The compliance form used i n  t h i s  procedure  
c o n s i s t s  of f i f t e e n  packages r e p r e s e n t i n g  combina- 
t i o n s  of component e f f i c i e n c y  l e v e l s  which i f  met o r  
exceeded would r e s u l t  i n  compliance.  Levels  of  
added R-value t o  s p e c l f i c  w a l l ,  c e i l i n g  and f l o o r  
t y p e s ,  window g l a z i n g  t y p e s ,  g l a s s  t o  f l o o r  a r e a  
pe rcen tages ,  and overliangs and equipment 

e f f i c i e n c i e s  a r e  s p e c i f i e d  f o r  each  package. See  
Appendix 11. 

The packages d o  n o t  e s t a b l i s h  minimum b u i l d i n g  
envelope  component o r  equipment e f f i c i e n c i e s  a l l owed  
by t h e  Code. Those minimums a r e  e s t a b l i s h e d  
s e p a r a t e l y .  They do r e p r e s e n t  combina t ions  o f  
components which when used t o g e t h e r  i n  t h e  
performance compliance p rocedure ,  r e s u l t  i n  
compl iance  by t h a t  pr imary methodology. The 
equiprrlent minimum e f f i c i e n c i e s  s e t  by t h e  Code a r e  
g e n e r a l l y  lower t h a n  t h o s e  s p e c i f i e d  by t h e  
p r e s c r i p t i v e  packages. Th i s  o c c u r s  because  t h e  u s e  
o f  t h e  minimum e f f i c i e n c i e s  is a t y p i c a l  t o  F l o r i d a  
c o n s t r u c t i o n .  The re fo re ,  packages i n c o r p o r a t i n g  
them a r e  n o t  h e a v i l y  r ep re sen ted .  The g e n e r a l  t r e n d  
i n  F l o r i d a  c o n s t r u c t i o n  i s  t o  i n c r e a s e  g l a s s  a r e a s  
and m a i n t a i n  modera te  R-values t h e n  make up f o r  t h e  
a d d i t i o n a l  l o a d s  w i th  h i g h e r  equipment e f f i c i e n c i e s .  
Packages r e f l e c t i n g  t h i s  t r e n d  a r e  h e a v i l y  
r ep re sen ted .  

The seconc! g e n e r a t i o n  of t h e  R e s i d e n t i a l  
S e c t i o n s  o f  t h c  F l o r i d a  Energy E f f i c i e n c y  Bu i ld ing  
Code h a s  t i e d  compl iance  t o  b e t t e r  e s t i m a t i o n s  of 
euergy u s e  f o r  s p a c e  h e a t i n g  and c o o l i n g  and 
domes t i c  wa te r  hea t ing .  The d a t a  used i n  t h e  
performance c a l . c u l a t i o n  p rocedures  was developed 
u s i n g  advanced computer programs which s i m u l a t e  
dynamic b u i l d i n g  l o a d s  t h e r e b y  g e n e r a t i n g  much more 
d a t a  t han  was p r e v i o u s l y  a v a i l a b l e .  The equipment 
e f f i c i e n c y  pa rame te r s  a r e  based on s e a s o n a l  
performance a s  de termined by DOE a p p l i a n c e  t e s t  
p rocedures  and modif ied  t o  r e f l e c t  l o c a l  c l i m a t e  
c o n d i t i o n s  where p o s s i b l e .  

The Base l rne  performance l e v e l s  f o r  b u i l d i n g  
components and sys tems were determined through c o s t  
e f f e c t i v e n e s s  r ie thodologies .  They a r e  implemented 
through c a l c u l a t i o n  of a  b a s e l i n e  energy budget 
s p e c i f i c  t o  t h e  complying house. These custom 
b a s e l i n e  budge1:s s e t  t h e  c r i t e r i a  f o r  Code 
compl iance  and, because  they  a r e  s p e c i f i c  t o  t h e  
house ,  t h e y  alLow more freedom and f l e x i b i l i t y  i n  
des ign .  

The performance p rocedure  is t h e  fundamenta l  
approach t o  de t e rmin ing  compliance.  In a d d i t i o n ,  a  
quas i -prescr ip1: ive  procedure  was developed a s  a  
s i m p l i f i e d  approach t o  compl iance  f o r  s t a n d a r d  
F l o r i d a  c o n s t r ~ ~ c t i o n .  Th i s  p rocedure  g i v e s  
combinat ions  o i  c o n s t r u c t i o n  p r a c t i c e s  which i f  used 
i n  t h e  S e c t i o n  9 c a l c u l a t i o n s  would r e s u l t  i n  
compl iance  by !:hat procedure .  The l e v e l s  p r e s c r i b e d  
i n  each  package r e p r e s e n t  o n l y  t h e  minimums a l lowed 
f o r  u s e  o f  t h a t  package a s  a  v e h i c l e  t o  compliance.  
'Chey do n o t  re : , resent  t h e  minimum e f f i c i e n c i e s  
a l l owed  by t h e  Energy Code f o r  u s e  i n  t h e  S t a t e .  

The new g e n e r a t i o n  of t h e  r e s i d e n t i a l  
p rocedures  o f  -he Code a r e  r e f i n e m e n t s  o f  p a s t  
procedures .  They r e p r e s e n t  a  new d i r e c t i o n  toward 
economic j u s t i f i c a t i o n  of performance r equ i r emen t s  
and a  more t e c l n i c a l l y  a c c u r a t e  r e p r e s e n t a t i o n  of 
energy use.  I ~ c e n t i v e s  a r e  based on energy 
performance i n  a  more balanced manner such t h a t  
t r a d e - o f f s  can  be made more i n t e l l i g e n t l y .  Th l s  
v e r s i o n  of t h e  Code w i l l  s e r v e  a s  a b e t t e r  t o o l  f o r  
e d u c a t i o n  of e l e r g y  awareness .  
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