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M a i n t e n a n c e  and o p e r a t i o n s  of s c h o o l s  w i t h  
energy e f f i c i e n c y  a s  a  p r i o r i t y  can reduce annua l  
u t i l i t y  c o s t s  3 t o  3 0  p e r c e n t .  M o s t  s c h o o l  
d i s t r i c t s  do  n o t  h a v e  an o r g a n i z e d  p l a n  f o r  
t r a c k i n g  e n e r  y  usage o r  c o s t .  Energy performance d 2 (e.g.  B t u / f t  - y r , $ / f t  - y r )  is n o t  m o n i t o r e d  o r  
unders tood by many s c h o o l  a d m i n i s t r a t o r s  and board 
members. T h i s  paper  d i s c u s s e s  t h e  a u t h o r s  1985-86 
e x p e r i e n c e  a n d  o b s e r v a t i o n s  i n  a c c o m p l i s h i n g  
s p e c i f i c  o n - s i t e  m a i n t e n a n c e  a n d  o p e r a t i o n s  
e v a l u a t i o n s  of  s c h o o l  b u i l d i n g s  i n  more t h a n  100 
Texas pub l  i c  s choo l  d i s t r i c t s .  The most commonly 
o b s e r v e d  p r o b l e m s  i n  m a i n t a i n i n g  and o p e r a t i n g  
p u b l i c  s c h o o l s  f o r  energy e f f i c i e n c y  a r e  p resen ted  
a l o n g  w i t h  s u c c e s s f u l  b a s i c  methods of  i n s p e c t i n g  
s c h o o l s  f o r  e n e r g y  e f f i c i e n t  m a i n t e n a n c e  and  
o p e r a t i n g  t echn iques .  

M a i n t e n a n c e  and  o p e r a t i o n s  (M&O) o f  p u b l i c  
s c h o o l s  r e p r e s e n t s  a  m a j o r  p a r t  o f  t h e  t o t a l  
l i f e t i m e  b u i l d i n g  c o s t ( F i g u r e  1 ) (  1 ) .  A s s i g n i n g  
energy e f f i c i e n t  M&O a s  a  h igh  p r i o r i t y  d u r i n g  t h e  
i n i t i a l  d e s i g n  phase a s  w e l l  a s  d u r i n g  t h e  occup ied  
l i f e  o f  a  s c h o o l  i s  c o s t  e f f e c t i v e .  O u r  
o b s e r v a t i o n s  i n d i c a t e  a  c o n t i n u i n g  p r e s s u r e  t o  
ma in ta in  r e l a t i v e l y  c o n s t a n t  M&O budgets  i n  s p i t e  
of con t inu ing  ene rgy  c o s t  i n c r e a s e s .  Energy c o s t s  
h a v e  i n c r e a s e d  a t  a  r a t e  g r e a t e r  t h a n  t o t a l  M&O 
b u d g e t s ,  t h e r e b y  l e a v i n g  f e w e r  d o l l a r s  f o r  MhO 
( F i g u r e  2 )  ( 1 ) .  

T h e r e  is a  s i g n i f i c a n t  v a r i a t i o n  o f  e n e r g y  
p e r f o r m a n c e  o f  T e x a s  p u b l  i c  s c h o o l s  ( F i g u r e  3 ) .  
T h i s  o b s e r v a t i o n  i s  b a s e d  o n  o u r  o n - s i t e  
e v a l u a t i o n s  and  a n a l y s e s .  E n e r g y  p e r f o r m a n c e  i s  
d e f i n e d  a s  t o t a l  ene rgy  consumed (Btu's)  d i v i d e d  by 
t h e  g r o s s  s q u a r e  f e e t  of  a r e a  o f  t h e  b u i l d i n g  
( c o n d i t i o n e d  and u n c o n d i t i o n e d ) .  Many s c h o o l  
d i s t r i c t s  do  n o t  know t h e  a c t u a l  energy performance 
o f  t h e i r  s c h o o l s .  I n  f a c t ,  d i f f e r e n t  s c h o o l  
d i s t r i c t s  e v a l u a t i o n  of energy performance v a r i e s  
from no assessment  of t h e  ene rgy  b i l l s  t o  complex 
computer programs. Many of t h e s e  programs have  s o  
many c o r r e c t i o n s ,  a d j u s t m e n t s ,  and  a v o i d e d  c o s t  
d a t a  t h a t  t h e  a c t u a l  performance and c o s t  canno t  be 
r e a d i l y  d e t e r m i n e d  o r  i n t e r p r e t e d  by mos t  s c h o o l  
a d m i n i s t r a t o r s .  Most Texas p u b l i c  s c h o o l s  need a  
s i m p l e  m e t h o d  o f  e v a l u a t i n g  e n e r g y  c o s t  a n d  
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performance.  

U s u a l l y ,  t h e  u t i l i t y  company p r e s e n t s  t h e  
s c h o o l  w i t h  a  u t i l i t y  c o n t r a c t  t o  s i g n .  V e r y  f ew 
s c h o o l  d i s t r i c t s  t o t a l l y  u n d e r s t a n d  t h e  r a t e  
s t r u c t u r e  w h i c h  t h e y  a r e  on and w o u l d  n o t  a t t e m p t  
t o  a n a l y z e  and s e l e c t  t h e  most f a v o r a b l e  r a t e  f o r  
t h e i r  d i s t r i c t  ( w h i c h  c a n  be  a  v e r y  c o m p l i c a t e d  
t a s k ) .  C a r e f u l  e v a l u a t i o n  of u t i l i t y  c o n t r a c t s  is 
recommended on  an a n n u a l  b a s i s  and c e r t a i n l y  
anytime t h e r e  is a  major  change i n  r a t e s ,  b u i l d i n g  
ene rgy  usage,  o r  e l e c t r i c a l  demand. F i g u r e s  4 and 
5  p r o v i d e  an example of de t e rmin ing  annual  energy 
performance f o r  a  s c h o o l .  

The a u t h o r s  ' h a v e  d e v e l o p e d  a  computer program 
f o r  PC computers  t o  m o n i t o r  e n e r g y  p e r f o r m a n c e  
and c o s t  on a  monthly  b a s i s .  The program p r o v i d e s  
comparison t o  t h e  p r e v i o u s  y e a r  on a  month-by-month 
b a s i s .  E v e r y  s c h o o l  d i s t r i c t  s h o u l d  h a v e  some 
t r a c k i n g  and e v a l u a t i o n  me thod ,  w h e t h e r  i t  be 
m a n u a l  o r  s e t  u p  o n  a  c o m p u t e r ,  t o  u s e  a s  a  
management t o o l .  The a u t h o r s  have  a l s o  d e v e l o p e d  a  
computer program t o  a n a l y z e  u t i l i t y  r a t e  s t r u c t u r e s  
f o r  some u t i l i t i e s .  

D e t e r m i n i n g  a n d  t r a c k i n g  t h e  e n e r g y  
' p e r f o r m a n c e  o f  t h e  s c h o o l  d i s t r i c t s  b u i l d i n g s  is 
p e r h a p s  t h e  mos t  i m p o r t a n t  s t e p  i n  c o n t r o l l i n g  
e n e r g y  c o s t s .  D u r i n g  o u r  i n v e s t i g a t i o n s  w e ,  
d e t e c t e d  b i l l i n g  e r r o r s  and r a t e  s t r u c t u r e  changes  
t h a t  r e s u l t e d  i n  s i g n i f i c a n t  s a v i n g s .  Fo r  example,  
a  r ev iew of t h e  monthly  demand (KW) h i s t o r y  a t  one 
s c h o o l  i n d i c a t e d  a  s i g n i f i c a n t  i n c r e a s e  i n  KW (and 
c o s t )  f o r  a  p a r t i c u l a r  month. A d d i t i o n a l  a n a l y s e s  
i d e n t i f i e d  a p p a r e n t  m e t e r  r e a d i n g  e r r o r s .  
U n f o r t u n a t e l y ,  t h e  s c h o o l  p a i d  t h e  b i l l  w i t h o u t  
q u e s t i o n  (which was much l a r g e r  t h a n  any p r e v i o u s  
b i l l ) .  A  r e f u n d  o f  $ 9 , 0 2 5  was  o b t a i n e d  by t h e  
s c h o o l  d i s t r i c t  f o r  t h e  o v e r c h a r g e .  A n o t h e r  
e l e m e n t a r y  s c h o o l  was  o b s e r v e d  t o  h a v e  a  good 
energy performance of  approx ima te ly  30,000 Btu p e r  
s q .  f t .  p e r  y e a r  ( s i t e ) ,  b u t  t h e  a v e r a g e  u n i t  c o s t  

o f  e l e c t r i c i t y  w a s  1 5 . 5  c e n t s  p e r  k w - h r ,  
approx ima te ly  t w i c e  t h a t  of  s i m i l a r  s c h o o l s  i n  t h e  , 
a r e a .  T h i s  a l e r t e d  t h e  e n e r g y  a u d i t o r  t o  a n a l y z e  
t h e  b i l l s  and  s u g g e s t  a  more f a v o r a b l e  r a t e  
s t r u c t u r e  f o r  t h e  s c h o o l .  Changing r a t e  s t r u c t u r e s  
on t h e  s c h o o l  r e s u l t e d  i n  t h e  d i s t r i c t  s a v i n g  
a p p r o x i m a t e 1  y  $ 2 2 , 0 0 0  p e r  y e a r .  A n o t h e r  s i m i l a r  
example r e s u l t e d  i n  a  $38,000 p e r  y e a r  s a v i n g s  f o r  

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

M a i n t e n a n c e  and  o p e r a t i o n s  o f  s c h o o l s  w i t h  
e n e r g y  e f f i c i e n c y  a s  a  h i g h  p r i o r i t y  c a n  r e d u c e  
a n n u a l  u t i l i t y  c o s t s  3  t o  30 p e r c e n t .  T h i s  r a n g e  
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i s  based on o u r  o n - s i t e  e v a l u a t i o n s  of s c h o o l s  i n  
more t h a n  1 0 0  T e x a s  p u b 1  i c  s c h o o l  d i s t r i c t s .  The 
o n - s i t e  i n s p e c t i o n s  and e v a l u a t i o n s  i n c l u d e  t h e  
£01 lowing M&O i tems.  

15.  C l e a n  HVAC c o i l s  ( c o n d e n s e r  a n d  
e v a p o r a t o r ) .  

16 .  R e p l a c e / r e p a i r  s u c t i o n  l i n e  i n s u l a t i o n .  

17. S t r a i g h t e n  condense r  f i n s .  . Review u t i l i t y  b i l l s  
18 .  R e s t r i c t  k i t c h e n  HVAC o p e r a t i o n  t o  occupied  

t imes . . Def ine  b u i l d i n g  ene rgy  performance 

. C o n d u c t  d e t a i l  o n - s i t e  i n s p e c t i o n  o f  
b u i l d i n g  and sys t ems  ( f u n c t i o n a l ,  p h y s i c a l ,  
and o p e r a t i o n a l )  

19.  R e p a i r  g y m n a s i u m  v e n t i l a t i o n  e x h a u s t  
o p e n i n g  l o u v e r s  and  p r o v i d e  c o v e r  f o r  
w i n t e r .  

. I d e n t i f y  l o w  c o s t / n o  c o s t  M&O i t e m s  t o  u s e  
energy more e f f i c i e n t l y  

20. Ad jus t  and w e a t h e r s t r i p  e x t e r i o r  d o o r s  and 
windows. 

21. R e p a i r  HVAC s u p p l y  a i r  l e a k s  i n  d u c t i n g  and 
p l a t f o r m  plenums. 

. R e v i e w  f i n d i n g s  w i t h  s c h o o l  S u p e r i n t e n d e n t  
and /o r  Energy Manager 

Accompl i s h  a n a l y s e s  of M&O i t ems  i d e n t i f i e d  
t o  d e f i n e  energy s a v i n g s  and e s t i m a t e d  c o s t  
t o  implement 

2 2 .  R e p a i r  c o m p r e s s e d  a i r  l e a k s  i n  shop .  

23. T u r n  o f f  a i r  c o m p r e s s o r  when n o t  i n  u s e .  
S e r v i c e  a i r  c o m p r e s s o r  a n d  d r y e r  f o r  
pneumat ic  HVAC c o n t r o l  system. . P r e p a r e  fo rma l  w r i t t e n  r e p o r t  f o r  t h e  s c h o o l  

24.  R e p l a c e  e x i s t i n g  i n c a n d e s c e n t  and q u a r t z  
e x t e r i o r  l i g h t i n g  w i t h  h i g h  p r e s s u r e  sodium 
f i x t u r e s .  

The most common c o s t  e f f e c t i v e  M&O i t ems  a r e :  

Summer s h u t d o w n  o f  u n n e c e s s a r y  e q u i p m e n t  
(HVAC sys tems,  l i g h t s ,  wa te r  c o o l e r s ,  p i l o t  
1 i g h t s ,  k i t c h e n  equipment,  e t c j .  

T u r n  o f f  1 i g h t s  i n  u n o c c u p i e d  a r e a s .  
e. 

Turn o f f  e x t e r i o r  l i g h t s  i n  dayt ime (manual 
o p e r a t i o n ;  p h o t o c e l l  c o n t r o l ,  o r  t i m e  
c l o c k ) .  R e s e t  t i m e  c l o c k  f o r  e x t e r i o r  
1 i g h t i n g  f o r  minimum a 1  lowab le  o p e r a t i o n .  

25. D i s c o n n e c t  f o o t b a l l  f i e l d  m e t e r  when n o t  
needed. 

26. R e p 1  a c e  i n c a n d e s c e n t  1 i g h t i n g  w i t h  
f l u o r e s c e n t .  

27. I n s t a l l  reduced w a t t a g e  f l u o r e s c e n t  lamps 
and b a l  l a s t s  o n  m a i n t e n a n c e  r e p l a c e m e n t  
bas  is. 

Turn o f f  k i t c h e n  exhaus t  hood when cooking 
i s  complete .  28.  I n s u l a t e  h o t  w a t e r  and s team l i n e s .  

T u r n  o f f  w a t e r  h e a t e r s  and c i r c u l a t i n g  
pumps when unoccupied.  

29. R e p a i r  k i t c h e n  f r e e z e r  and c o o l e r  d o o r  
s e a l s .  

30.  R e p a i r  h o t  w a t e r  plumbing l e a k s .  Program e x i s t i n g  mic rop roces so r  t o  i n c l u d e  
s c h o o l  h o l i d a y s .  

31. U t i l i z e  d a y l i g h t i n g  by t u r n i n g  o f f  l i g h t s .  
T u r n  o f f  HVAC s y s t e m  c o m p o n e n t s  ( a i r  
h a n d l e r s ,  b o i l e r s ,  pumps, c h i l l e r s ,  c o o l i n g  
tower s ,  e t c . )  when unoccupied.  

32.  E l i m i n a t e  a n y  h e a t i n g  and  c o o l i n g  a t  same 
t i m e .  

33.  I n s t a l l  b a c k d r a f t  d a m p e r s  on  a l l  e x h a u s t  
f a n s  . 

A d j u s t  e x t e r i o r  d o o r  c l o s u r e s  f o r  p r o p e r  
c l o s i n g .  

Ad jus t  t h e r m o s t a t s  t o  recommended s e t t i n g s .  34. I n s t r u c t  k i t c h e n  p e r s o n n e l  t o  o p e r a t e  
k i t c h e n  equipment i n  most e f f i c i e n t  manner. 

Reduce domes t i c  h o t  w a t e r  t empera tu re .  
One o f  t h e  most commonly o b s e r v e d  MhO i t ems  is 

t h e  summer shut-down of unneces sa ry  equipment.  A s  
a  g e n e r a l  r u l e  t h i s  M&O r e s u l t s  i n  t h e  m o s t  
s i g n i f i c a n t  s a v i n g s  and r e q u i r e s  o n l y  a  s m a l l  c o s t  
t o  i m p l e m e n t .  I n  f a c t ,  many s c h o o l s  h a v e  b e e n  
o b s e r v e d  t o  o p e r a t e  t h e  HVAC s y s t e m  f o r  an  e n t i r e  
summer e v e n  t h o u g h  n o  c l a s s e s  a r e  s c h e d u l e d .  I n  
a l l  o f  t h e  c a s e s  o b s e r v e d ,  a  r e d u c t i o n  o f  HVAC and 
l i g h t i n g  i n  t h e  summer c o u l d  s a v e  a  s i g n i f i c a n t  
amount  o f  b o t h  e n e r g y  and  d o l l a r s  e v e n  i f  summer 
o f f i c e  work  a n d / o r  summer s c h o o l  is h e l d .  F o r  
e x a m p l e ,  i n  o r d e r  t o  d e c r e a s e  HVAC e q u i p m e n t  

R e s e t  e x i s t i n g  HVAC t i m e  c l o c k s  ( o r  
m i c r o p r o c e s s o r )  t o  a c h i e v e  minimum d a i l y  
o p e r a t i n g  hours.  

C l e a n  and a d j u s t  f u r n a c e  and b o i l e r  b u r n e r s  
and h e a t  exchangers .  

D i s c o n n e c t  f l u o r e s c e n t  f i x t u r e  b a l l a s t s  
where f l u o r e s c e n t  lamps have  been removed. 

Change HVAC f i l t e r s .  
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o p e r a t i o n  one schoo l  l o c a t e d  a 1  1  summer c l a s s e s  i n  
a  s i n g l e  wing and ope ra t ed  o n l y  t h e  HVAC equipment 
i n  t h a t  wing. A l s o ,  c o o r d i n a t i n g  t h e  summer c l a s s  
s c h e d u l e  w i t h  t h e  summer c l e a n i n g  s c h e d u l e  c a n  
r e s u l t  i n  s i g n i f i c a n t  s a v i n g s .  B e n e f i t s  o f  t h i s  
s t r a t e g y  a r e  max imized  f o r  HVAC and l i g h t i n g  
sys tems which can be o p e r a t e d  i n  a  f l e x i b l e  manner. 
U n f o r t u n a t e 1  y ,  some s c h o o l s  w i t h  l a r g e  c e n t r a l  
p l a n t s  r e q u i r e  t h e  o p e r a t i o n  of s e v e r a l  p i e c e s  of  
l a r g e  m e c h a n i c a l  e q u i p m e n t  f o r  o n l y  a  f ew o f f i c e  
w o r k e r s .  Summer shu tdown i n  some c a s e s  h a s  b e e n  
o b s e r v e d  t o  s a v e  20  p e r c e n t  o r  more o f  t h e  t o t a l  
a n n u a l  u t i l i t y  c o s t s .  F o r  some s p e c i a l  a r e a s ,  
t o t a l  summer shu tdown is n o t  a d v i s a b l e .  F o r  
e x a m p l e ,  e n v i r o n m e n t a l  c o n d i t i o n s  o f  h i g h  
t e m p e r a t u r e  and h i g h  h u m i d i t y  f r e q u e n t l y  r e q u i r e  
some  p e r i o d i c  o p e r a t i o n  o f  c o o l  i n g  a n d / o r  
v e n t i l a t i n g  e q u i p m e n t  t o  p r e v e n t  d a m a g e  t o  
a c o u s t i c a l  c e i l i n g  t i l e s ,  wooden gym f l o o r s ,  
l a b o r a t o r y  m a t e r i a l s ,  l i b r a r y  m a t e r i a l s ,  m u s i c a l  
i n s t r u m e n t s ,  e t c .  I n  a l m o s t  a 1  1  a p p l i c a t i o n s ,  
summer e q u i p m e n t  o p e r a t i o n  c a n  be  r e s e t  a n d  
schedu led  t o  s a v e  l a r g e  sums of money. 

Another wide v a r i a t i o n  i n  Texas p u b l i c  s c h o o l s  
i s  MhO p e r s o n n e l .  Some d i s t r i c t s  h a v e  t o p  
a d m i n i s t r a t o r s  t h a t  a r e  h i g h l y  s k i l l e d  and h a v e  
v e r y  o r g a n i z e d  p r o g r a m s .  U n f o r t u n a t e l y ,  many 
d i s t r i c t s  d o  n o t  p l a c e  a  h i g h  p r i o r i t y  o n  
maintenance. Budget r e s t r a i n t s  and l a c k  of t r a i n e d  
p e r s o n n e l  k e e p  some h i g h l y  s k i l l e d  M a i n t e n a n c e  
d i r e c t o r  s r e a c t i n g  t o  c r i s e s  r a t h e r  t h a n  
e s t a b l i s h i n g  an a g g r e s s i v e  p r e v e n t i v e  and p lanned  
m a i n t e n a n c e  p rogram.  A p r o b l e m  common t o  many 
d i s t r i c t s  i s  t h a t  o n c e  a m a i n t e n a n c e  p e r s o n  h a s  
been  t r a i n e d  and o b t a i n s  v a l u a b l e  e x p e r i e n c e  t h e  
pe r son  moves on t o  o t h e r  non-school,  h i g h e r  paying 
j o b s .  C o m p e t i t i v e  s a l a r i e s  f o r  good  m a i n t e n a n c e  
pe r sonne l  a r e  a  wi se  inves tmen t  f o r  s choo l s .  

E n e r g y  management c o n t r o l  sys tems (EMCS) a r e  
becoming i n c r e a s i n g l y  p o p u l a r  t o  c o n t r o l  t h e  
o p e r a t i o n  of a i r  c o n d i t i o n i n g  systems. Maintenance 
d i r e c t o r s  and s c h o o l  a d m i n i s t r a t o r s  a r e  f  1  ooded 
w i t h  p r o p o s a l s  w i t h  a  v a r i e t y  of c l a i m s  and c o s t s .  
C o n s i d e r i n g  a 1  1 f a c t o r s  ( e .g .  c o s t ,  b e n e f i t s ,  
p e r s o n n e l ,  m a i n t a i n a b i l i t y ,  r e l i a b i l i t y ,  e t c . )  t h e  
f o l l o w i n g  t y p e s  of EMCS's a r e  recommended and have  
been obse rved  t o  p r o v i d e  t h e  most o v e r a l l  b e n e f i t s .  

. Mechanical Time Clock 

. E l e c t r o n i c  Time Clock 

. Mid-Range Microprocessor  EMCS 

Hard w i r e d  s y s t e m s  a r e  recommended f o r  a l l  o f  t h e  
above EMCS systems. For  t y p i c a l  s c h o o l s  t h a t  have  
h e a t i n g  and  c o o l i n g ,  t h e  mid-range mic roprocesso r  
EMCS w i t h  demand c o n t r o l  i s  recommended. I t  is 
a n t i c i p a t e d  t h a t  f u t u r e  e l e c t r i c  r a t e  s t r u c t u r e s  
w i l l  be more demand based. I n s t a l l e d  c o s t  of t h e s e  
t y p e s  o f  s y s t e m s  f o r  s c h o o l s  r a n g e  f r o m  $7 ,500  t o  
$20,000. We h a v e  o b s e r v e d  s c h o o l s  b e i n g  q u o t e d  
a s t ronomica l  p r i c e s  f o r  EMCS. P r i c e s  obse rved  have  
r a n g e d  f r o m  $40 ,000  t o  $200 ,000  f o r  a  s i n g l e  
schoo l .  

i n s t a l  l e d .  F o r  s c h o o l s  w i t h  up t o  a p p r o x i m a t e l y  
350 s t u d e n t s ,  t h e  sys tems i n s t a l l e d  shou ld  c o s t  no 
more t h a n  a p p r o x i m a t e l y  $7 ,500 ,  and f o r  s c h o o l s  
w i t h  600 s t u d e n t s  t h e  c o s t  s h o u l d  n o t  e x c e e d  
a p p r o x i m a t e l y  $12 ,000 .  L a r g e r  s c h o o l s  w i t h  up t o  
1 , 5 0 0  s t u d e n t s  may r a n g e  u p  t o  $20,000.  Any 
i n s t a l l e d  c o s t  e x c e e d i n g  $20 ,000  f o r  any EHCS 
s h o u l d  b e  r e v i e w e d  w i t h  c a r e  by a  P r o t e s e i o n a l  
Engineer .  A1 1 EMCS sys t ems  shou ld  be s p e c i f i e d  by 
a n  i n d e p e n h e n t  c o n s u l t a n t  w i t h  n o  f i n a n c i a l  
i n t e r e s t  i n  t h e  hardware o r  i n s t a l l a t i o n .  We have  
obse rved  many s c h o o l s  where t h e  e q u i v a l e n t  sys t ems  
w i t h  t h e  s a m e  c a p a b i l i t i e s  c o u l d  h a v e  b e e n  
purchased f o r  a  f r a c t i o n  of t h e  c o s t .  

CONCLUSIONS 

The f o l l o w i n g  conclusions/recommendations a r e  
b a s e d  on o u r  o b s e r v a t i o n s  of  m a i n t e n a n c e  and 
o p e r a t i o n s  of Texas p u b l i c  s c h o o l s :  

S i g n i f i c a n t  s a v i n g s  i n  ene rgy  and d o l l a r a  can  
be a c h i e v e d  i n  a l m o s t  a l l  s c h o o l s  t h r o u g h  a  
b e t t e r  M&O program. 

Many s c h o o l s  do n o t  moni tor  energy performance 
o r  compare  c o s t s  i n  a  m e a n i n g f u l  manner .  A l l  
s c h o o l s  s h o u l d  mon i to r  ene rgy  c o s t  and usage  on 
a  mon th ly  b a s i s  and be a l e r t  f o r  o p p o r t u n i t i e s  
t o  s a v e  b o t h  ene rgy  and d o 1  l a r s  

Annual r a t e  s t r u c t u r e  a n a l y s e s  and e v a l u a t i o n s  ' 
of  u t i l i t y  b i l l s  s h o u l d  be accomplished. C a l l  
t h e  l o c a l  u t i l i t y  o r  an  independent  c o n s u l t a n t  
f o r  a s s i s t a n c e .  Ob ta in  t r a i n i n g  t o  a c c o m p l i s h .  
in-house e v a l u a t i o n s .  

A s  a  minimum, a n n u a l  e n e r g y  c o n s e r v a t i o n  MhO 
i n s p e c t i o n s  s h o u l d  b e  a c c o m p l i s h e d  f o r  e v e r y  
b u i l d i n g .  

R e t e n t i o n  o f  good  m a i n t e n a n c e  p e r s o n n e l  i s  a  
problem i n  many s c h o o l  d i s t r i c t s .  

T h e r e  i s  a  c o n t i n u i n g  need  f o r  t r a i n i n g  o f  
schoo l  ene rgy  managers,  maintenance d i r e c t o r s ,  
m a i n t e n a n c e  p e r s o n n e l ,  a n d  s c h o o l  
a d m i n i s t r a t o r s .  

Low c o s t / n o  c o s t  e n e r g y  c o n s e r v a t i o n  programs 
( s u c h  a s  t h o s e  o f f e r e d  by t h e  P u b l i c  u t i l i t y  
C o m m i s s i o n  o f  T e x a s )  c a n  b e  o f  h i g h l y  
s i g n i f i c a n t  v a l u e  i n  t h e  o v e r a l l  MhO p l a n  f o r  a  
s c h o o l  d i s t r i c t .  
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ANNUAL ENERQY PERFORMANCE 
Pine Tree 1985 

BUILDING seconclarv school SCHOOL YEAR Calendar' BUILDING AREA 1 4 5 . 9 3 3 .  * 
SITE 

MILLION BTU'S . 

TOTAL MCF x 1.03 I - 949 1 

TOTAL SITE BTU'S 

SITE TOTAL BTU'S BTU'S 

AREA 

TOTAL ANNUAL COST 
= [T.L 

AREA FT'-YR 

SOURCE 

MILLION BTU'S 

flVl'AL KWH x ,0116 a 111.964- 
TOTAL MCF x 1.03 1 1  

t 

TOTALSOURCE BTU'S - [12.9131 
SOURCE TOTAL BTU'S 

a 

AREA 

TOTAL ANNUAL COST 8 - -I= 
AREA 

b 

ESL-HH-86-11-14

Proceedings of the Third Symposium on Improving Building Systems in Hot and Humid Climates, Arlington, TX, November 18-19, 1986




