
DESIGNING FOR ENERGY CONSERVATION - TI 

LARRY B. IJIERNlK 
Commercial R e p r e s e n t a t i v e  

Houston Ligh t ing  & Power Co. 
Houston. TX 

The concept  of des ign ing  f o r  energy conserva t ion  h a s  long  been a  concern of  Houston L i ~ h t i n n  & Power 
( H L & P ) ,  cu lmina t ing  i n  t h e  development of a  l o c a l  energy conserva t ion  des ign  award comp 
T h l s  competi t ion sponsored by H I A P  and t h e  American I n s t i t u t e  of A r c h i t e c t s  (AIA), s t r i  
i n t e r e s t  and provide i n c e n t i v e  f o r  energy consc ious  b u i l d i n g  d e s i g n  among t h e  b u i l d i n g  
s u c c e s s  and importance of t h i s  compet i t ion  has  been recognized by t h e  Texas S o c i e t y  of 
w i l l  p a t t e r n  a  s t a t e  wide compet i t ion  a f t e r  t h i s  one. Judges e v a l u a t e  t h e  b u i l d i n g  e n t  
t e c t u r a l  des ign ,  compet i t ive  c o s t  of u t i l i z e d  m a t e r i a l s  and e f f e c t i v e  energy c o n s e r v a t i  
b u i l d i n g  t h a t  i s  a t t r a c t i v e ,  energy e f f i c i e n t  and economical ly c o n s t r u c t e d  h a s  t h e  winn 
This  paper d e t a i l s  t h e  d e s i g n  concepts  of a  1984 Grand Award winner ,  t h e  Cypress  F a i r b a  
Center  H o s p i t a l ,  i n  t h e  Fourth Annual Energy Conservat ion Design Award Competi t ion.  

Cypress Fairbanks Medical Cente r  H o s p i t a l  is a  I n  looking a t  t h e  o r i e n t a t i u l r  ur a u u l r u u g ,   he 130-bed g e n e r a l  c a r e  h o s p i t a l  owned by New Medical e a s t  and west exposures  exper ience  t h e  g r e a t e s t  m o u n t  
Horizons 'I, Ltd*  The 95,000 'quare foot is heat g a i n .  The l o n g e s t  d b e n e i o n s  of  t h e  Cypress 
cmprised Of three 40-bed medical'sur&ical In-patient Medical Cente r  a r e  o r i e n t e d  northwest  and sou theas t .  
c a r e  nureing f l o o r s ,  and t h e  f i r s t  f l o o r  which houses All of t h e  e x t e r n a l  windows a r e  1/4" s o l a r  bronze 
a d m i n i s t r a t i v e ,  b u s i n e s s ,  d i e n o s t i c ,  t r ea tment  and and i n t e r n a l l y  e h d e d  by 3" wide v e r t i c a l  b l i n d s .  a n c i l l a r y  s e r v i c e s .  The h o s p i t a l  is adjoined by a  F i r s t  f l o o r  windows a r e  ehaded by  a  -$-foot overhang. 
40,000 square  f o o t  med i c a l / p r o f  e s a i o n a l  o f f  i c e  The p a t i e n t  rooms on t h e  upper  t h r e e  f l o o r s  a r e  shaded 
b u i l d i n g .  The c o n s t r u c t  ion budget was $8,678,184. by  a  3-foot l e f t  and r i g h t  f i n  p r o j e c t i o n .  
The h o s p i t a l  was occupied May 10 ,  1983. 

The firm of Page, Souther land ,  Page A r c h i t e c t s  
and Engineera was responsfb le  f o r  t h e  d e s i g n  and 
engineering of the  f a c i l i t y .  From t h e  i n i t i a l  
concept ion of t h e  f a c i l i t y ,  t h e  d e s i g n  p r o f e s s i o n a l s  
faced s t r i c t  requirements. I n  a d d i t i o n  t o  having an 
extremely l h i t e d  c o n s t r u c t  ion budget ,  they a l s o  had 
t o  adhere t o  the  mandates t h a t  t h e r e  was a t  l e a s t  one 

1 p a t  l e n t  roome and an e f f i c i e n t  
n  t o  meet high o u t s i d e  a i r  code 

W A C  system. 
nd, Page A r c h i t e c t s  and Engineers  
ign a r e a s  f o r  f e a s i b l e  energy 
ts. These a r e a s  included t h e  
n s u l a t i o n ,  MAC, and l i g h t i n g .  

LDINC ENVELOPE 

velope c o n s i s t s  of t h e  e t r u c t u r a l  
ding:  t h e  w a l l s ,  r o o f ,  f l o o r s ,  a s  
d windows of t h e  f a c i l i t y .  I n  
t y  t h e  a r c h i t e c t s  c o n c e n t r a t e d  on  
, which i n c r e a s e s  a i r  c o n d i t i o n i n g  
h t h e  b u i l d i n g  envelope. Bullding 
window exposure,  wal l  and roof 
e c t  ive  and a b s o r p t i v e  sur f  a c e s  
n e i d e r a t i o n s .  

INSULATION 

The p r e v e n t i o n  of heat  t r a n a f e r  through t h e  roof 
and w a l l s  of t h e  b u i l d i n g  v a e  a n o t h e r  major  concern i n  
desdgning t h e  energy e l f  i c i e n t  b u i l d i n g .  The h o s p i t a l  
hae a  b u i l t - u p  roof w i t h  a g r a v e l  f i n i s h ,  2" 
v & m i c u l  i t e  i n s u l s t  ion, 2-1/2" of r i g  id i n s u l a t i o n  
board and 1" s t e e l  deck.  The r e s u l t  i e  a  U-value of 
0.048, which c o n v e r t s  t o  a  R-19 i n s u l a t i o n  l e v e l .  

The e x t e r i o r  of t h e  b u i l d i n g  is a  combinat ion 
o f  m a t e r i a l s  including a  1" s y n t h e t i c  p l a s t e r  and 
expanded po lys tyrene  r f g i d  i n s u l a t i o n  board ,  1/2" gyp 
board shea th ing ,  3-1/2" of f o i l - f a c e d  f fberboard  
i n s u l a t i o n  b a r e  and 5/8" gyp board.  The U-value is 
0.068, which c o n v e r t s  too-it-11 i n s u l a t  ion va lue .  The 
f  i n i s h  of t h e  e x t e r n a l  s h e l l  is d u r a b l e  and 
a t t r a c t  ive ,  y e t  inexpensive.  

The a i r  c o n d i t i o n i n g  d u c t  work is  e x t e r n a l l y  
wrapped w i t h  2" f o i l - f  aced g l a s s  f i b e r  i n s u l a t i o n .  
The m i n h a l  thermal  r e s i s t a n c e  is R-8 a t  7SaF. The 
h e a t  pump pipework is u n i n s u l a t e d  a s  t h e  w a t e r  
t m p e r a t u r e  s t a y s  between 65 and 95' F. 
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HVAC - 

I n h e r e n t l y ,  h o s p i t a l s  r e q u i r e  l a r g e  q u a n t i t i e s  
o f  o u t s i d e  a i r  which i s  v e r y  e x p e n s i v e  t o  a i r  con- 
d i t i o n  i n  o u r  h o t  and humid p a r t  o f  t h e  c o u n t r y .  
Conven t iona l  c e n t r a l  iorms of a i r  c o n d i t i o n i n g  
make t h i s  s i t u a t i o n  worse  by a )  r u n n i n g  c o n t i n -  
uous ly  r e g a r d l e s s  of  occupancy and b) s u p p l y i n g  
o u t s i d e  a i r  f o r  t h e  whole  sys t em based  on t h e  
worse  c a s e .  For  example ,  i f  t h e  c e n t r a l  sys t em 
p r o v i d e s  a i r  t o  p a t i e n t  rooms t h a t  r e q u i r e  two 
a i r  exchanges  o f  o u t s i d e  a i r  and s i x  a i r  exchannes  
of  room a i r ,  ther  
h a n d l i n g  u n i t  mu: 
of 33% o u t s i d e  a3 

These  two proDlems o r  conc inuous  o p e r a r l o n  
and l a r g e  o u t s i d e  a i r  q u a n t i t i e s  were  overcome 
i n  t h e  d e s i g n  of t h e  Cypress  h o s p i t a l  by t h e  u s e  
of a  u n i t a r y  sys t em o f  w a t e r  s o u r c e  h e a t  pumps. 
Each p a t i e n t  room h a s  i t s  own u n i t  and can  b e  
tu rned  o f f  when unoccupied.  The sys t em i s  a l s o  
used i n  a r e a s  t h a t  o n l y  have day t ime  o p e r a t i o n .  
such a s  a d m i n i s t r a t i o n ,  pharmacy, l a b o r a t o r y ,  and 
X-ray. The e n e r g y  s a v i n g s  a r e  a  r e s u l t  o f  pro-  
v i d i n g  o n l y  t h e  amount o f  o u t s i d e  a i r  r e q u i r e d  by 
code  r e q u i r e m e n t s  t o  e a c h  occup ied  s p a c e .  The 
sys tem can be  comple te ly  s h u t  o f f  i n  any g i v e n  
a r e a .  

The t o t a l  h e a t i n g  l o a d  f o r  t h e  h o s p i t a l  
and p r o f e s s i o n a l  b u i l d i n g  i s  1 ,386 ,000  BTU/hour. 
The t o t a l  c o o l i n g  l o a d  i s  359 t o n s  o f  a i r  cond- 
i t i o n i n g .  The o u t s i d e , a i r  c o o l i n g  r e q u i r e m e n t  f o r  
t h e  h o s p i t a l  i s  116 t o n s  o r  0.0012 t o n s / s q u a r e  f o o t .  

The a r c h i t e c t s  were  f a c e d  w i t h  d e s i g n i n g  a  
sys t em t o  h a n d l e  t h e  f o l l o w i n g  minimum h o s p i t a l  
code r e q u i r e m e n t s  f o r  v e n t i l a t i o n :  

O u t s i d e  a i r  T o t a l  a i r  
Area - exchanges /hour  exchanges /hour  

O p e r a t i n g  Rooms 5  2 5 
Nursery  5  12 
P a t i e n t  Rooms 2  6 
S o i l e d  L inen  0  8  e x h a u s t  
A n e s t h e s i a  S t o r a g e  0  10  e x h a u s t  
A d m i n i s t r a t i o n / o f  f  i c e s  10  CFM/person 1 CFM/square 

f o o t  min- 
imum 

Water s o u r c e  h e a t  pump t echno logy  i s  n o t  new. 
S e v e r a l  commercial  w a t e r  s o u r c e  h e a t  pump sys t ems  
p o t e n t i a l l y  show lower  o v e r a l l  c o s t s  a s  compared 
t o  most s t a n d a r d  commercia l  h e a t i n g  and c o o l i n g  
equipment .  

The w a t e r  s o u r c e  h e a t  pump sys t em c o n s i s t s  
o f  a p p r o x i m a t e l y  200 u n i t s  i n  t h e  h o s p i t a l  and 
45 u n i t s  i n  t h e  p r o f e s s i o n a l  o f f i c e  b u i l d i n g .  Un i t  
c a p a c i t i e s  r a n g e  from 3/4  ton  i n  p a t i e n t  rooms up 
t o  6 t o n s  f o r  l a r g e r  a r e a s  such  a s  p h y s i c a l  t h e r a p y  
and d i n i n g  rooms. Each u n i t  i s  i n d e p e n d e n t l y  
c o n t r o l l e d  by a programmable n i g h t  s e t -back  
t h e r m o s t a t ,  e x c e p t  i n  t h o s e  a r e a s  w i t h  24-hour 
o p e r a t i o n .  The u n i t s  a r e  i n t e r - c o n n e c t e d  w i t h  a 
two-pipe r e v e r s e  r e t u r n  sys t em which i s  connec ted  
t o  t h e  f i r e  s p r i n k l e r  sys tem.  Water  is  c i r c u l a t e d  
th rough  t h e  sys t em by d u p l e x  pumps and t h e  eemp- 
e r a t u r e  is  m a i n t a i n e d  between 65'F and 95'F by an  
e v a p o r a t i v e  c o o l e r  and modular g a s - f i r e d  b o i l e r s .  
When t h e  w a t e r  t e m p e r a t u r e  i s  between 66°F and 8 5 O F  
n e i t h e r  t h e  b o i l e r s  o r  e v a p o r a t i v e  c o o l e r  a r e  
runn ing .  

O u t s i d e  a i r  i s  d u c t e d  t o  i n d i v i d u a l  u n i t s  and 
p r e t r e a t e d  by h e a t  pumps p r o v i d i n g  100% o u t s i d e  
a i r .  Each h e a t  pump i s  p r o v i d e d  w i t h  a manual r o l l  

f i l t e r  whick can  be o p e r a t e d  th rough  a n  e s c u t c h e o n  
p l a t e  w i t h o c t  removing t h e  c e i l i n g  t i l e .  

One of t h e  b i g g e s t  a d v a n t a g e s  o f  t h e  w a t e r  
s o u r c e  h e a t  pump sys t em i s  i t s  o p e r a t i n g  d i v e r s i t y .  
I t  i s  a n t i c i p a t e d  t h a t  u n d e r  normal  o p e r a t i n g  
c o n d i t i o n s  o n l y  65% t o  80% of t h e  u n i t s  w i l l  r u n  
a t  t h e  same t ime .  T h i s  w i l l  b e  r educed  even f u r t h e r  
i n  a r e a s  not r e q u i r i n g  24-hour o p e r a t i o n .  Another  
ene rgy  s a v i n g  f e a t u r e  o f  Lhe w a t e r  s o u r c e  h e a t  
pump sys t em i s  t h e  t r a n s f e r  of  h e a t  e n e r g y  th rough  
t h e  w a t e r  p i p i n g  sys t em.  T h i s  t a k e s  p l a c e  any- 
t i m e  t h e r e  i s  b o t h  a  h e a t i n g  and a  c o o l i n g  l o a d  
on t h e  b u i l d i n g ,  u s u a l l y  i n  S p r i n g  o r  F a l l .  Core  
u n i t s  c o o l i n g  w i l l  b e  a d d i n g  h e a t  t o  t h e  w a t e r  
sys t em which i s  then  used  by t h e  p e r i m e t e r  u n i t s  
r e q u i r i n g  h e a t i n g .  I n  t h i s  way, h e a t  ene rgy  i s  
t r a n s f e r r e d  from t h e  b u i l d i n g  c o r e  where  i t  i s  n o t  
r e q u i r e d ,  t o  t h e  p e r i m e t e r  where  i t  is r e q u i r e d .  
Almost a l l  c o n v e n t i o n a l  s y s t e m s  c o o l  t h e n  r e h e a t  
t h e  same a i r ,  which can  p r o v e  t o  b e  a g r e a t  w a s t e  
o f  energy.  

Due t o  t h e  h i g h  l e v e l s  of f i l t r a t i o n  and 
h u m i d i t y  c o n t r o l ,  a  c o n v e n t i o n a l  c h i l l e d  w a t e r  
s y s t e m  was m e d  f o r  t h e  t h r e e  o p e r a t i n g  rooms and 
c a r d i a c  c a r e  u n i t .  The sys t em c o n s i s t s  o f  a n  
a i r - c o o l e d  c h i l l e r ,  d u p l e x  w a t e r  pumps and a i r  
h a n d l i n g  un:its w i t h  i n d i v i d u a l  r e h e a t ,  f i l t r a t i o n  
and humidif - ica  t i o n  f o r  e a c h  s p a c e .  

Main tenance  c o n s i s t s  of  a d j u s t i n g  e a c h  
h e a t  pump r d l  f i l t e r  e v e r y  s i x  t o  e i g h t  weeks 
w i t h  a  c r a n k  h a n d l e  i n s e r t e d  th rough  t h e  e s c u t c h e o n  
p l a t e  mount~:d i n  t h e  c e i l i n g  t i l e .  The a n t i c i p a t e d  
l i f e  e x p e c t a n c y  o f  t h e  r o l l  f  i l  ter media i s  2  - 3  
y e a r s .  

Al though t h e  l a r g e  number o f  u n i t s  may i n -  
c r e a s e  t h e  o v e r a l l  f r e q u e n c y  o f  ma in tenance .  t h e  
h o s p i t a l  f e e l s  t h i s  is more than  o f f s e t  by t h e  
f a c t  t h a t  one u n i t  f a i l u r e  d o e s  n o t  shut-down 
t h e  e n t i r e  h o s p i t a l  a i r  c o n d i t i o n i n g  a s  would b e  
t h e  c a s e  wi:h a  c e n t r a l  c h i l l e d  w a t e r  sys t em.  

LIGHTING 

Lighting, l i k e  HVAC, is  a  m a j o r  component 
i n  institutional e n e r g y  consumption.  Depending 
on t h e  h o u r s  o f  o p e r a t i o n ,  l i g h t i n g  o f t e n  s u r -  
p a s s e s  a l l  o t h e r  e l e m e n t s  o f  e n e r g y  usage .  Hos- 
p i t a l s  g e n e r a l l y  o p e r a t e  l i g h t i n g  24 h o u r s  a day.  

The a-rea o f  l i g h t i n g  was a n a l y z e d  f o r  
maximum efficiency i n  t h e  p l a n n i n g  s t a g e s  o f  
Cypress  Fai - rbanks  H o s p i t a l .  T h i s  b u i l d i n g  was 
d e s i g n e d  s u c h  t h a t  n a t u r a l  l i g h t  c a n  b e  u t i l i z e d  
i n  v a r i o u s  a r e a s .  Each p a t i e n t  room, and most  
o f  t h e  oute-r  o f f i c e s ,  h a v e  t i n t e d  windows a l l o w i n g  
v a s t  q u a n t i ; i e s  o f  n a t u r a l  l i g h t .  The n a t u r a l  
l i g h t ,  comblned w i t h  f l u o r e s c e n t  lamps,  p r o v i d e s  . 
a  c o o l  e f f e c t .  

The amount o f  l i g h t  t h roughou t  t h e  b u i l d i n g  
is enhanced bv t h e  c o l o r s  o f  t h e  w a l l s ,  A L l  ~ - ~~ - -  

4 - ~ ~ -  - - - - - -  - -  

w a l l s  a r e  p a i n t e d  n a t u r a l  co :  
l i g h t  b e i g e .  These  c o l o r s  hc 
and f  1 u o r e s c e n t  l i g h t  w i t h o u ~  
l e m s .  Hallway l i g h t i n g  is PI 

l o r s  of  o f f - w h i t e  and 
s l p  t o  r e f l e c t  n a t u r a l  
t  c a u s i n g  g l a r e  prob- 
rov ided  by s t a n d a r d  

f i x t u r e s  c o n t a i n  o n l y  two lamps and a r e  p l a c e d  
f u r t h e r  apa-r t  t han  t r a d i t i o n a l  s p a c i n g .  T h i s  
d e s i g n  is  inLended t o  keep t h e  l i g h t  l e v e l s  
r e l a t i v e l y  Low i n  t h e  h a l l w a y s  a s  h i g h  l e v e l s  a r e  
n o t  r e q u i r e d  i n  t h e s e  a r e a s .  The l i g h t  l e v e l  
i n  t h e  h a l l w a y s  i s  a p p r o x i m a t e l y  20 f o o t c a n d l e s  
between f i x  l u r e s .  

P a t i e n t  rooms c o n t a i n  h i g h  q u a l i t y  l i g h t .  
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This  is  achieved by n a t u r a l  l i g h t  g a i n  and a  2' x 4 '  
recessed f l u o r e s c e n t  4 lamp f i x t u r e .  A two lamp 
f i x t u r e  above each bed prov ides  i n d i r e c t  and/or  
t a s k  l i g h t i n g  f o r  t h e  p a t i e n t .  L igh t  l e v e l s  i n  
the p a t i e n t  rooms range from 40 t o  110 f o o t c a n d l e s  
depending on which l i g h t s  a r e  used. 

A l l  h o s p i t a l  o f f i c e s  have s t a n d a r d  2' x 4' 
f l u o r e s c e n t  4 lamp f i x t u r e s  above t a s k  a r e a s .  
The h igher  l i g h t  l e v e l s  a r e  maintained i n  t h e  a r e a s  
due t o  t h e  amount of t a s k  work performed. L igh t  
l e v e l s  i n  t h e s e  a r e a s  a r e  approximately 110 foo t -  
candles .  Standard 2 '  x  4' f l u o r e s c e n t  2 lamp 
f i x t u r e s  s i m i l i a r  t o  t h e  hallway f i x t u r e s  a r e  
used i n  w a i t i n g / s i t t i n g  rooms. 

A l l  f l u o r e s c e n t  f i x t u r e s  c o n t a i n  s t a n d a r d  
40 w a t t  lamps. I n  t h e  o p e r a t i n g  room and 
d e l i v e r y  rooms, a l l  l i g h t i n g  has  b a t t e r y  back up 
systems i n  c a s e  of any power f a i l u r e .  

Approximate w a t t s  per  square  f o o t  f o r  
l i g h t i n g  fol low: 

I n t e n s i v e  c a r e  u n i t  and d i e t a r y ,  2.1 w a t t s  
p e r  square  f o o t  

Operat ing room. 3.0 w a t t s  p e r  square  f o o t  
P a t i e n t  rooms. 1.1 w a t t s  per  s q u a r e  f o o t  
Nearly a l l  outdoor s e c u r i t y  and park ing  l o t  

l i g h t i n g  i s  s u p p l i e d  by energy e f f i c i e n t  h igh  
pressure  sodium l i g h t i n g .  T h i s  l i g h t i n g  i s  
c o n t r o l l e d  by p h o t o c e l l s .  

F igure  1 is a  photograph o f  t h e  h o s p i t a l .  
F igure  2 shows t h e  monthly e l e c t r i c a l  consumption from 
June 1983 through May 1984. Figure  3 i s  a  s i t e  p l a n  
of t h e  h o s p i t a l  complex. F igure  4 i s  a  l a y o u t  o f  
t h e  f i r s t  f l o o r ,  F igure  5 i s  a layout  of  t h e  second 
f l o o r  and F igure  6 is a  l a y o u t  o f  the  n u r s i n g  u n i t s  
on t h e  t h i r d  and f o u r t h  f l o o r s  

CONCLUSION 

The Cypress Fa i rbanks  Medical Center  H o s p i t a l  
i s  an e x c e l l e n t  example o f  s u b e r b  and innova t ive  
energy d e s i g n  and a p p l i c a t i o n .  

Houstong L i g h t i n g  & Power Company was proud t o  
recognize  t h e  h o s p i t a l  and i t s  d e s i g n  p r o f e s s i o n a l s  
a s  winners  i n  t h e  Fourth Annual Energy Conservat ion 
Design Awards compet i t ion .  
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Figure 2 Energy Conuumption, June 1983 to May 1984 
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Figure 3 
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Figure 6 Third and Fourth Floor Layout of Hospital 
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