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ABSTRACT 

s i n  Aus t in ,  Texas w i t h  e l e c t r i c  water  h e a t e r s  and s o l a r  water  h e a t e r s  wi th  
d  dur ing  1982 t o  determine t h e i r  ins tan tnneous  e l e c t r i c  demands, t h e  purpose 
c e  of  r e s i d e n t i a l  s o l a r  wate r  h e a t i n g  on e l e c t r i c  u t i l i t y  demand. The e l e c t r i c  
was found t o  be approximately 0.39 kW l e s s  than convent iona l  e l e c t r i c  water  
f t e rnoon ,  e a r l y  evening per iod  i n  the  summer months when t h e  Aust in u t i l i t y  
The annual  load f a c t o r  would be on ly  very  s l i g h t l y  reduced i f  t h e r e  were a  major 
t e r s  i n  t h e  a l l  e l e c t r i c  housing s e c t o r .  Thus s o l a r  water  h e a t i n g  r e p r e s e n t s  
u t i l i t i e s  exper ienc ing  summer peaks. 

Because of t h e  v a r i a b l e  n a t u r e  of s o l a r  energy 
and of energy demand f o r  d i f f e r e n t  a p p l i c a t i o n s ,  t h e  
use  of s o l a r  energy i n  con junc t ion  with a  back-up 
source,  such a s  t h a t  provided by a  u t i l i t y ,  may have a  
s i g n i f i c a n t  impact on t h a t  u t i l i t y ' s  o v e r a l l  demand, 
bo th  peak and average. The e f f e c t  on u t i l i t y  demand, 
p o s i t i v e  o r  adverse,  w i l l  depend on t h e  c o r r e l a t i o n  
between t h e  a v a i l a b i l i t y  of s o l a r  energy and t h e  u t i l -  
i t y ' s  e l e c t r i c  p a t t e r n  f o r  o t h e r  demands. One such 
a p p l i c a t i o n  is  r e s i d e n t i a l  s o l a r  wate r  hea t ing .  The 
purpose of t h i s  i n v e s t i g a t i o n  is t o  examine and a s s e s s  
t h e  e f f e c t  on t h e  peak, seasona l  and annual l o a d s  of a  
smmer  peaking e l e c t r i c  u t i l i t y ,  when convent iona l  
e l e c t r i c  water  h e a t e r s  (EHW) a r e  replaced wi th  s o l a r  
h o t  water  (SHW) systems t h a t  use e l e c t r i c  a u x i l i a r y .  

A n m b e r  of s t u d i e s  have been performed t h a t  
r e l a t e  t o  e i t h e r  performance of s o l a r  energy systems 
o r  impact of s o l a r  a p p l i c a t i o n s  on u t i l i t y  demand. 
Moat monitoring s t u d i e s  have emphasized very d e t a i l e d  
a s e e s m e n t  of t h e  performance of  a  s p e c i f i c  sys tem(s) ,  
r a t h e r  than  t h e  impact t h a t  many such systems would 
have on u t i l i t y  demand. 

Valuable d a t a  on t h e  r e l a t i v e  performance (and 
p r e d i c t i o n )  f o r  v a r i o u s  s o l a r  wate r  hea t ing  d e s i g n s ,  
based on NBS comparative c o n t r o l l e d  t e s t s ,  is 
presented i n  ( 1 ) .  Severa l  papers  (2-7) provide d a t a  
f r a n  monitor ing s t u d i e s  on s o l a r  ho t  wate r  systems, 

nance r a t h e r  than  
3,9) h a s  been 
r space hea t ing  on 

, - - L a - - -  . 

b u t  g e n e r a l l y  they s t r e s s  p e r f o n  
impact on t h e  u t i l i t y .  Lorsch ( I  
i n t e r e s t e d  i n  t h e  e f f e c t  of s o l a  
u t i l i t i e e .  The impact of s o l a r  a p p l c a c l o n s  on 
u t i l i t i e s  (10-13) h a s  been of s p e c i f  i c  i n t e r e s t  t o  t h e  
E l e c t r i c  Power Research I n s t i t u t e .  A review of  
p r o j e c t s  i n  Texas involving monitored d a t a  on t h e  
performance of s o l a r  systems and p o s s i b l e  impact on 
u t i l i t i e e  (14 )  was conducted by  t h e  Publ ic  U t i l i t y  
Commission (P.U.C.) of  Texas. 

I n  mid 1981 a  p r o j e c t  was i n i t i a t e d  i n  conjunc- 
t i o n  wi th  t h e  C i t y  of Aust in E l e c t r i c  Department t h a t  
involved t h e  monitor ing of f i f t e e n  (15)  homes having 
s o l a r  water  ' l ea t ing  wi th  e l e c t r i c  a u x i l i a r y  and a  
s i m i l a r  s e t  sf f i f t e e n  (15)  homes w i t h  convent iona l  
e l e c t r i c  wate r  h e a t e r s .  I n i t i a l  r e s u l t s  of t h i s  s tudy 
(15,16)  covered o n l y  t h e  f i r s t  few months of 
monitor ing.  The c u r r e n t  paper  summarizes t h e  d a t a  
ob ta ined  over  a  f u l l  c a l e n d a r  y e a r  and f u r t h e r  d e t a i l s  
c a n  b e  found i n  ( 1  7). 

SYSTEM MONITORED AND APPROACH 

The approach f o r  acqui r ing  d a t a  was t o  monitor  
t h e  ins tan tcneous  e l e c t r i c  demand o f  a  s e t  of 
r e s i d e n t i a l  s o l a r  ho t  wate r  systems ( w l t h  e l e c t r i c  
backup) and t o  compare t h e s e  r e s u l t s  wi th  s i m i l a r  d a t e  
f o r  a  comparable s e t  of convent iona l  r e s i d e n t i a l  
e l e c t r i c  wate r  h e a t e r s .  T h i s  comparat ive method was 
s e l e c t e d  f o r  i t s  s i m p l i c i t y  of d a t a  g a t h e r i n g  and t h e  
lower  c o a t  of ins t rumenta t ion  and i n s t a l l a t i o n ,  a s  
compared t o  a  procedure i n  which ho t  wate r  flow r a t e  
and tanperal:ure d a t a  would b e  measured, i n  a d d i t i o n  t o  
e l e c t r i c  demand. The c m p a r a t i v e  method requi red  t h a t  
s o l a r  and convent iona l  eamples e x h i b i t e d  s i m i l a r  usage 
p a t t e r n s ,  because hot  wate r  f low was not  measured. 

The l a r g e  m a j o r i t y  of s o l a r  u n i t s  which have been 
i n s t a l l e d  i.1 t h e  Aus t in  a r e a  a r e  those  of a  s i n g l e  
manufacturer .  Consequently, a l l  b u t  one of  t h e  s o l a r  
u n i t s  monitt>red i n  t h i e  s tudy  were systems from t h a t  
manufacturer .  They were s e l e c t e d  from a  l i s t  of names 
picked a t  random from t h e  manufac ture r ' s  f i l e s .  A f t e r  
s o l i c i t i n g  f u r t h e r  d a t a  on each system and i t s  i n s t a l -  
l a t i o n  by mai l  and then  conduct ing on-s i t e  i n s p e c t i o n s  
of p o t e n t i a l  systems and persona l  i n t e r v i e w s  with t h e  
homeowners, a  s e t  of f i f t e e n  (15) systems was se lec-  
ted.  Most of t h e  SHW systems monitored i n  t h i s  s tudy 
were of t h e  open loop des ign  i n  which wate r  i s  c i rcu-  
l a t e d  d i r e c t l y  between t h e  s t o r a g e  tank  and t h e  s o l a r  
p a n e l s  ( F i g u r e  1) .  There was some v a r i a t i o n  i n  t h e s e  
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DraLn Down Vmlves 

Fig. I Schematic of Solar Hot Water System 

units, in that two had the newer automatic drain-down 
freeze protection and thirteen (the older systems) had 
recirculation freeze protection. The automatic drain- 
down freeze protection model drains the water from the 
solar panels and pipes when the temperature of the 
solar panels drops to 45°F. In the recirculation 
freeze protection model, water is pumped through the 
solar panels when the temperature in the panels drops 
below 38°F. Therefore these older systems exhibit 
greater energy losses during cold periods. 

The average age of the solar systems at the time 
monitoring ceased on December 28,1982, was approxi- 
mately 3 years and 9 months. The oldest solar system 
monitored was installed in October, 1976, and the new- 
est system was installed in February, 1982. 

To help assure similarity in hot water demand of 
the solar and conventional electric units, the two 
sets were selected so they had comparable character- 
istics. Homes with SHW systems were selected first 
and then a set of homes with conventional electric 
water heaters was chosen. The essential requirements 
used in selecting the homes with conventional systems 
were that each system paired with a home using solar 
water heating had similar family size and age distri- 
bution. In addition, all homes had comparable hot 
water appliances (dishwashers and washing machines). 
Table 1 attempts to present a comparison of the 
"average" characteristics of each of the two sets oE 
systems used in the study. 

T a h l -  1 Comparison of Homes with Solar and Conven- 
tional Electric Water Heaters 

homes with conventional electric water heaters had 
well insulated tanks, a few had average to poorly in- 
sulated tanks. The slightly larger number of people 
living in homes with SHW systems (3.50 versus 3.33), 
with an accompanying increase in hot water consumption, 
compensated somewhat for the differences in the amount 
of insulation on the hot water storage tanks. 

The water temperature of the homes with SHW 
systems was measured during an extended cloudy and 
cool period so that the temperature measured would 
indicate the minimum water temperature which is main- 
tained by the backup electric heating element. 

The City of Austin Electric Department was an 
active partner in this study. Personnel of the Austin 
Electric Meter Shop assisted in screening houses for 
installation of monitors, supplied and installed the 
monitoring units, and picked up and exchanged the data 
recorded by the monitors near the end of each month 
during the study. The monitors recorded the electric- 
ity consumed in 15-minute intervals on one track and 
time on a second track of magnetic tape. This data 
was then transcribed onto 9-track 1600-bpi computer 
tapes. Data was formatted into hourly electric con- 
sumption for each home using Fortran computer progrnms. 
Statistical analysis of the data was conducted using 
the Statistical Package for the Social Sciences (SPSS) 
computer routines. 

:chmncr- lhuber nor A b 

RESULTS 

I n ~ u l a t l o n  Locat Lon 

To provide a comparison between the deniands of 
solar (SHW) and conventional electric (EHW) water 
heating systems, the data obtained for each of these 
two sets was averaged over the systems in each set to 
provide energy demand per system in each eet, here- 
after called "unit electrical demand". 

There are a number of comparisons that can be 
made between the electric demands of SHW and EHW sys- 
tems that are important in assessing the impact on 
electric utility demand, including: the monthly (or 
seasonal) solar fraction; the demand reduction (for 
solar) during normal peak periods and the relative 
Load factors. The City of Austin Electric Utility 
experiences a pronounced peak demand which occurs in 
the late afternoon-early evening during the summer 
months. 

The unit monthly electrical demands for the SHW 
and EHW systems are presented in Table 2 for the year 
1982. Also presented are the resulting demand reduc- 
tion and solar fraction. In computing the solar 
fractions it is assumed that the two sets have equiva- 
lent hot water demands because of the similar charac- 
teristics of the two sets. Figure 2 shows the same 
data graphically. 

I 

Table 2 Comparison of Unit Monthly Electric Energy 
Use of Solar and Conventional Electric 
Water Heaters 

Leneth 

able 1 indicates, the two sample groups are It is seen that the solar fraction of approxi- 
ilar except for the amount of insulation on mately 0.8 during the hottest summer period of late 
ater storage tanks. The storage tanks of June through early September is considerably higher 
h SHW systems were generally better insulated, than the 0.4 to 0.5 solar fraction occurring during 
verage R-value of 16. Although many of the the colder months of December through February. 

Amount 
on hot Hz0 

ranks 
o f  hac 

H 2 0  t m k e  
mhorers 

a day 
s r l e t l c  of pipe 

runa 
of  pipe 
i n o u l ~ t l o n  

fmmLly 
members 

M20 
temp. 

ESL-HH-84-08-08

Proceedings of the First Symposium on Improving Building Systems in Hot and Humid Climates, August 1984



Fig. 2 Average 1982 Monthly Electric Demand of SHW 
and EHW Heaters and Resulting Solar Fractions 

The annual demands of SHW and EHW systems are 2606 
and 5419 kwh per home. The average solar fraction 
for the year is 0.52. The average unit electric 
energy demand of SHW systems during the summer months 
is approximately 80 kWh/month, compared to an average 
of about 320 kWhfmonth for electric water heaters. 
In the winter the average electricity used by the SHW 
systems is about 310 kWh/month compared to 570 kWh/ 
month for the electric water heaters. Solar hot water 
systems require relatively more electricity during 
the winter than the summer, and thus appear to be 
beneficial to a summer peaking electric utility. 

A more important effect is the influence of SHW 
systems during peak demand periods of electric utili- 
ties. To better observe the reduction in electric de- 
mand during peak demand periods, the electric loads 
for the ten days having the highest peak demands were 
averaged to form a summer composite day. (Figure 3). 

Time Hr. 

Fig. 3 Average Electric Demand for the Ten Highest 
Peak Demand Days during Summer of 1982 

The highest demand on all ten days occurred between 
3PM and 7PM (a consistent summer peaking interval for 
the Austin Electric utility). The average hourly de- 
mands for these 10 days for each of the solar and 
electric sets of hot water systems are also shown on 
Figure 3. The solar hot water systems are seen to 

have greatly reduced demand during the critical 4 to 
7PM peak utility demand period. 

The electric demand for each of the solar and 
electric water heating systems was averaged over the 
3PM to 7PM period for these ten highest peak days of 
1982, to produce the solar and conventional hourly 
electric demands presented on Table 3. During the 

C ~ a y  SHW sys. ISHW sys. Reduct. Temp. 7. total 
kW kW kW high low poss. Bur 

7/28 0 0.375 0.375 101 76 100 
7/29 0 0.328 0,328 LOO 77 93 
8/16 0 0.309 0.309 102 75 98 
8/17 0 0.395 0.395 104 79 7 7 
8/18 0.076 0.393 0.317 98 79 49 
8/23 0 0.389 0.389 99 75 84 
8/25 0.042 0.732 0.690 98 73 9 1 
8/26 0 0.279 0.279 100 74 9 6 
8/27 0 0.389 0.389 102 78 9 5 
9/02 0 0.397 0.397 100 78 9 5 

Avg. 0.012 0.399 0.387 100.4 76.4 88.1 

l ~ v e r a ~ e  1982 summer weather 96.4 74.0 80.3 

Table 3 Solar and Conventional Water Heating Electric 
Demand (between 3PM and 7PM) and Weather Data 
for the Ten Highest System Peak Days of 1982 

critical peak demand interval the average electric 
demand for the SHW systems was 0.012 kW per house, 
while the averilge electric demand for the conventional 
electric water heaters was 0.399 kW per house, re- 
sulting in a net reduction in electric demand of 
0.387 kW per house. There is no apparent reason for 
the high elect-ic consumption of conventional elec- 
tric water hea::ers on August 25. However, the varia- 
tion in demand may be due to sample size. 

The peak demand days occur generally on the 
hottest days oE the year and are a result of the high 
demand for air conditioning, which peaks during the 
late afternoon - early evening period. As seen in 
Table 3 these hottest days are also days which exhibit 
high percentages of possible sunshine. 

This data supports the contention that SHW 
systems can be counted on to dependably reduce the 
summer peak demand by about 0.39 kW per house. 

There are presently about 22,000 all-electric 
residential units in Austin, plus a small fraction of 
multifuel home.; having electric water heaters. Esti- 
mates of the number of SHW systems presently installed 
in Austin vary from 1000 to 2000 units. Table 4 in- 
dicatee the pe.nk megawatt reduction, the gigawatt-hour 
per year reduction, and the resulting effect on annual 
load factor of 10% increases in the potential market 
for SHW systems in the City of Austin. As Table 4 
indicates. the reduction in peak demand is offset by 

Market Number of Peak MU GWh/year Resulting 
SHW reductlon navcd annual load 

systems Eactor 

0 0 0 48.37 
10' 2165 0.838 6 .090  48 .34  
207. 4330 1.676 12.180 48 .31  
30% 6495 2.514 18.270 48.29 
40% 8660 3.351 24 .361  48 .26  

10825 4 .189  30 .451  48 .23  

Table 4 Effects on Austin Utility Load Factor in 
1982 Resulting from Increasing Numbers of 
SHW Sys tems 

a reduction in electricity sold, so that the annual 
load factor decreases very slightly with increasing 
numbers of SHW systems. This phenomenon is common 
for many conservation measures, since peak demand and 
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t o t a l  e l e c t r i c i t y  s o l d  f o r  t h e  y e a r  a r e  b o t h  r educed .  
However, f o r  many o t h e r  s o l a r  a p p l i c a t i o n s  t h e  e f f e c t s  
on u t i l i t y  l o a d  f a c t o r  a r e  more s e v e r e  t h a n  e x p e r i -  
enced h e r e  f o r  s o l a r  w a t e r  h e a t i n g .  The ma jo r  b e n e f i t  
d e r i v e d  from peak demand r e d u c t i o n  when u s i n g  s o l a r  
w a t e r  h e a t i n g  i s  t h e  p o s s i b i l i t y  o f  r e d u c i n g  c a p i t a l  
i n v e s t m e n t s  i n  e l e c t r i c  g e n e r a t i o n  c a p a c i t y .  

The d a i l y  l o a d  f a c t o r  p r o v i d e s  a  good i n d i c a t i o n  
o f  a  p a r t i c u l a r  l o a d  management o p t i o n ' s  a b i l i t y  t o  
s h i f t  a  p o r t i o n  o f  t h e  e l e c t r i c  demand from t h e  peak 
i n t e r v a l  t o  t h e  p e r i o d s  o f  t h e  day w i t h  l e s s  demand 
( 1 2 ) .  T a b l e  5 t a k e s  t h e  t e n  h i g h e s t  peak demand d a y s  
o f  1982 and shows t h e  C i t y  o f  A u s t i n  E l e c t r i c  u t i l i -  
t y ' s  n e t  s y s t e m  e l e c t r i c  p r o d u c t i o n ,  t h e  sys t em peak 
demand, and t h e  l o a d  f a c t o r  f o r  e a c h  day. The l a s t  
t h r e e  columns show t h e  r e d u c t i o n  i n  e l e c t r i c i t y  u s e d  
t o  h e a t  w a t e r ,  t h e  r e d u c t i o n  i n  e l e c t r i c  demand d u r i n g  
t h e  d a i l y  peak i n t e r v a l  and t h e  r e s u l t i n g  l o a d  f a c t o r .  
i f  25% o f  t h e  r e s i d e n t i a l  u n i t s  i n  A u s t i n  w i t h  con-  
v e n t i o n a l  e l e c t r i c  w a t e r  h e a t e r s  ( a p p r o x i m a t e l y  5400 
u n i t s )  were  t o  i n s t a l l  s o l a r  w a t e r  h e a t e r s .  

I Day Total Peak Act. Red. pet Red. per Resulting 
H l h  MU Daily home homeac daily 

load factor kWh oeak.kW load factor 

T a b l e  5 E f f e c t  on D a i l y  Load F a c t o r  i f  25% o f  t h e  
C o n v e n t i o n a l  E l e c t r i c  Water  H e a t e r s  i n  
A u s t i n  Were Replaced by SHW Systems 

As can  be  s e e n  i n  T a b l e  5 ,  t h e  d a i l y  l o a d  f a c t o r  
remains  b a s i c a l l y  unchanged. SHW sys t ems  would r e d u c e  
t h e  peak demand i n ' t h e  summer, bu t  have e s s e n t i a l l y  
no  e f f e c t  on t h e  d a i l y  l o a d  f a c t o r .  

The A u s t i n  E l e c t r i c  Depar tment  is a l s o  i n t e r e s t e d  
i n  t h e  e f f e c t  SHW sys t ems  may have  on w i n t e r  e l e c t r i c  
demand, because  d u r i n g  t h e  w i n t e r  p e r i o d  p o r t i o n s  o f  
t h e  e l e c t r i c  g e n e r a t i n g  equ ipmen t  g o  t h r o u g h  s c h e d u l e d  
down t ime  f o r  s e r v i c i n g .  I n  t h e  w i n t e r  t h e  u t i l i t y  
load p r o f i l e  i s  more un i fo rm and t h e  peak demands a r e  
lower t h a n  i n  t h e  summer (compare  F i g .  3  t o  F i g .  4 ) .  

i n  1982 t h a t  e x h i b i t e d  t h e  h i g h e s t  peak demand i n  t h e  
morn ing .  I t  i s  s e e n  t h a t  t h e  a v e r a g e  r e d u c t i o n  is  
a b o u t  0.45 kW p e r  h o u s e ,  which i s  even  l a r g e r  t h a n  
t h e  l a t e  a f t e r n o o n  r e d u c t i o n  f o r  summer peak days .  
However t h e  demand r e d u c t i o n s  a r e  more e r r a t i c  i n  t h e  
w i n t e r  w i t h  o n e  day  ( 1 2 / 1 3 )  showing a  s l i g h t  demand 
i n c r e a s e  and a n o t h e r  (2126)  e f f e c t i v e l y  no  r e d u c t i o n .  
Thus t h e  demand r e d u c t i o n  f o r  w i n t e r  d a y s  a p p e a r s  t o  - . . 
be n o t  s o  c o n s i s t e n t  o r  p r e d i c t a b l e .  

Day SHW s y a .  EHW ays.  Reduct. Temp.('F) X pos? eun 
kW k W kW high low 6-12tW 

12/13 1.077 1.029 
1/11 0.562 1.345 
1/12 0.626 1.216 
1/13 0.896 1.311 
1/14 1.090 1.265 
2/04 0.726 1.547 
2/05 1.136 1.492 
2106 0.847 1.075 
2/10 0.730 1.916 
2/26 0.808 0.812 - - 

Avg.  0.850 1.301 

Average 1982 winter weather 

T a b l e  6 S o l a r  and C o n v e n t i o n a l  Wate r  H e a t i n g  E l e c t r i c  
Demand (be tween  BAM and noon)  and Weather  
D a t a  f o r  t h e  Ten H i g h e s t  W i n t e r  Sys t em Peak 
Days o f  1982 

The m a j o r i t y  o f  t h e  SHW s y s t e m s  m o n i t o r e d  had t h e  
o l d e r  c i r c u l a t i o n  f r e e z e  p r o t e c t i o n ,  which can  r e s u l t  
i n  e n e r g y  l o s s e s  d u r i n g  c o l d  and c l o u d y  p e r i o d s .  The 
newer  dra in-down t y p e  o f  SHW s y s t e m  s h o u l d  e x h i b i t  
l e s s  l o s s  d u r i n g  c o l d  p e r i o d s  and t h u s  r e s u l t  i n  a t  
l e a s t  a s  good demand r e d u c t i o n  a s  measured i n  t h i s  
s t u d y .  

POLICY OPTIONS 

U t i l i t i e s  a round  t h e  c o u n t r y  have  i n i t i a t e d  a 
v a r i e t y  o f  programs t o  e n c o u r a g e  t h e  i n s t a l l a t i o n  o f  
SHW sys t ems  ( 1 3 ) ,  i n c l u d i n g :  1 )  p r o v i d i n g  low i n t e r e s t  
l o a n s  t h rough  t h e  u t i l i t y  w i t h  a s m a l l  o r  n o  down 
payment;  2 )  l o w e r i n g  o f  e l e c t r i c  t a r i f f s  f o r  homes 
t h a t  i n s t a l l  s o l a r  w a t e r  h e a t e r s ;  3) t r a i n i n g  and b u l k  
b u y - d i s c o u n t s  f o r  u t i l i t y  c u s t o m e r s  i n  t h e  i n s t a l l a -  
t i o n  o f  p a s s i v e  w a t e r  h e a t e r s ;  4) p u b l i c  e d u c a t i o n  and 
SHW s y s t e m  d e m o n s t r a t i o n  p r o j e c t s ;  5 )  c e r t i f i c a t i o n  
and f r e e  i n s p e c t i o n  o f  SHW s y s t e m s ;  and 6 )  e n c o u r -  
a g i n g  t h e  i m p l e m e n t a t i o n  o f  c i t y  o r d i n a n c e s  t h a t  a s s u r e  
s o l a r  a c c e s s  when p o s s i b l e .  

At p r e s e n t  t h e  A u s t i n  E l e c t r i c  Depa r tmen t ,  p a r -  
t i a l l y  a s  a  r e s u l t  o f  t h i s  s t u d y ,  p r o v i d e s  a  r e b a t e  o f  
u p  t o  $125 a s  a n  i n c e n t i v e  t o  p u r c h a s e r s  o f  new, 
commerc i a l ly  p roduced  SHW s y s t e m s .  To q u a l i f y  f o r  t h e  
c a s h  r e b a t e ,  t h e  SHW s y s t e m ' s  d i s t r i b u t o r  must have  on 
f i l e  a t  t h e  E l e c t r i c  Depar tment  a copy o f  test r e s u l t s  
on  t h e  SHW s y s t e m  c a r r i e d  o u t  by an  i n d e p e n d e n t  l abo -  
r a t o r y  i n  a c c o r d a n c e  w i t h  ASHRAE S t a n d a r d  93-77 and 
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;y savings resulting from the 
: electric consumption by an 
I system by itself would not 
msumption by 502, but it could 
,f a package loan which in- 
cost effective energy conserv- 

:d on the results of (17) which 
-e details of the investigation. 

I shows that solar hot water 
utility's peak electric demand 
?rage demand reduction of SHW 
lventional electric water 

heaters during the electric peak demand interval from 
3PM to 7PM on the ten highest peak days of 1982 was 
0.39 kW. 

The average electric energy used by SHW systems 
for the summer and winter periods was 82 kWh/month and 
309 kWh/month respectively. For conventional electric 
water heaters, the average summer electric energy use 
was 323 kWh/month, while the winter energy use was 
565 kWh/month. Therefore a utility which experiences 
its highest electric load in the summer would benefit 
from the greater relative decrease in electric demand 
during the summer than in the winter. 

Since SHW systems can be counted on to reduce 
peak electric consumption for summer peaking utilities 
and help to even out the seasonal electric loads, they 
should be considered as.part of an overall loan pack- 
age to owners of homes with electric water heaters. 
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