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ABSTRACT 

The Residential Good Qents Program is a program 
designed to reduce energy use and electrical demand of 
residences. I t  was introduced to residential developers 
and contractors in the Spring of 1983 in  the Central 
Power and Light service area. The program, originally 
developed at Gulf Power Co., is an energy efficiency 
designation and implied the inclusion of some or al l  of 
ten recommended construction features. Central Power 
and Light Company's criteria for qualification as a "Good 
Qents Home" requires: I )  proper sizing of the air 
conditioning equipment through a calculated heat-gain of 
not more than 12,000 Btu's per 1000 square foot of 
conditioned space and, 2) the total energy requirement 
for heating, cooling, and water heating be approximately 
50 percent less than a conventionally built home. 

The load data gathered for this study included whole- 
house HVAC Compressor, HVAC Air handler heating and 
water heater KWH by a 15 minute interval. The data 
was gathered using multi-channel magnetic tape 
recorder, remote sensors and power line carrier end use 
equipment. A l l  loads presented in this study are on an 
hourly basis unless otherwise noted. Both energy use 
and demand are compared for the Good cents and 
conventional built homes. 

SUMMARY 

Central Power and Light Company's Good Qents Program 
was designed and implemented to promote increased 
efficiency in  the electrical operating characteristics of 
new residential homes being constructed for todays 
market while improving the comfort levels experienced 
by the customer. To measure the effectiveness of this 
program, a sample was drawn from the available homes 
in 1983. A comparison sample was selected from 
non-Good cents homes to act as a control group. 

End use metering was installed to  monitor energy 
consumption on the whole house, HVAC compressor, 
HVAC air handler heating, and water heaters. Also 
monitored was the inside and outside temperatures and 
in most cases a refrigeratorlfreezer. 

Analysis of the available demographics data showed that 
the good cents home tended to  be a larger home. The 
sample selected averaged 1869 sq. ft. for the good 
cents and 1613 sq. f t .  for the control group. 

The coincident demands of the two customer groups, as 
summarized in Table I, indicates the program's ability to  
significantly reduce a customer's demand requirements 
at the t ime of the system peak. This demand reduction 
occurred in 10 of the 12 months in the study and was 
2.52 KW and 3.34 KW a t  the systems summer and winter 

peaks respectively. 

GOOD @ENTS SAMPLE 
WHOLE HOUSE LOAD 

GOOD CENTS 

The same trend appears in  the maximum diversified 
demand and the non-coincident maximum demands. 

The KWH consumption of the two customer groups 
(table 2) shows that the good cents construction features 
reduced the sample's annual energy requirement by 7,146 
KWH, representing a 29.2 percent reduction in  billed 
energy. On a per square footage basis this represents a 
38.9 percent reduction in required whole house energy. 
The energy used in  heating and cooling was reduced by 
65.8 percent and 40.7 percent respectively. The good 



cents customer's annual consumption also reflected a 
savings of 1650 KWH for water heating; thus, the 
combined energy savings for heating, cooling and water 
heating were 43.7 percent over the energy required by 
by the control group. 

SAMPLE DESIGN 

The f irst problem encountered i n  designing a sample for 
the Good cents Program was the scarcity of completed 
units from which to  draw the sample. It was determined 
a t  the t ime that a random selection would exclude 
company districts i n  which construction activity was 
slow or newly constructed homes were st i l l  unoccupied. 
Therefore, 16 homes for which monitoring equipment was 
available would be selected proportionately from each of 
the six company districts based on the number of 
customers i n  the district. 

SOURCE OF GOOD ~ E N T S  KWH " 

SAVINGS 

HFAT AND COOLING 
The same procedure was used to  select 12 customers for 
the control group. 

Sample Distribution 
By Distr ict 

Distr ict Good cents Standard Construction 

Valley 3 2 

Gulf Coast 3 2 

WATER HEATING 

PERCENT OF TOTAL SAVINGS 

. . Omadeat Peak M 
Standard Ccaatructica 
CoDd Cents 
Diff erance 

Ihx.(hcup m 
Standard C c a a t r u c t h  
G d  Cents 
Difference 

LOAD Mid Coast 3 2 

Corpus Christi 3 2 

Winter Garden 2 2 

Laredo 2 2 

Total 16 12 



StaDldard Ccllrrtnrticn 
whDk tiDuse 2309.3 2499.0 2482.1 1989.6 1764.0 1591.1 1763.6 2370.0 2226.0 1566.2 1407.1 1995.8 24463.8 
W-Ccaoresaor 901.0 1269.9 1237.1 748.3 521.5 173.2 143.7 135.9 102.5 140.3 224.6 642.2 6240.2 
tlvRc - Air Aandler 129.5 156.8 192.6 90.6 79.9 232.7 298.1 1532.3 1000.4 141.9 43.2 94.5 4032.5 
Water h t i w  290.8 308.9 326.6 306.9 354.9 377.2 435.3 544.7 462.6 488.5 408.1 383.4 4687.9 
BaeeIoadPerbtcmer 988.0 763.4 725.8 843.8 807.7 808.0 886.5 657.1 620.5 795.5 731.2 875.7 9503.2 



STUDY RESULTS 

The average whole house billed energy use for the 12 
months ending May 1985 was 17,519 KWH versus 17,318 
KWH recorded by the test equipment. This is 29.2 
percent less than the 24,464 KWH for the baseline group 
without adjustment for the difference in square footage 
of conditioned space. 

The lowest individual annual usage billed was 10,646 KWH 
and the highest was 30,259 KWH (Table 3.) This 
represents a range of 39.2 percent below and 72.7 
percent above the group average of 17,519 KWH. Table 
2 contains the average use by calendar month and 
average use by major end-use category. 

The maximum diversified demand for the group 
averaged 6.5 KW and occurred at  9:00 a.m. on February 
2, 1985. The weighted system average temperature was 
33°F on that day. The baseline group peaked at  10:OO 
a.m. on January 20, 1985 with an average of 9.73 KW. 
The system weighted average temperature on that day 
was 33.6"F. The difference between the average 
maximum demands is 3.23 KW or 33 percent below that 
of the baseline group. 

The average individual (non-diversified) peak demand for 
the good cents homes was 12.79 KW, 2.15 KW less than 
the average for the baseline group which occurred in the 
same month. This peak demand yields an annual group 
coincidence factor of 38.2 percent for the good cents 
customer and 51.3 percent for the control group. 

Analysis of the relationship between study's energy and 
demands yields an annual load factor for the good cents 
group of 30.8 percent and 28.7 percent for the control 
group. The average individual load factors are 15.5 
percent for good cents and 18.7 percent for the control 
group indicating that while the Good cents Program 
reduces KWH more than the individual's maximum 
demand, it also produces increased diversity among 
the Good cents customers. 

The maximum one-hour demand for the system during 
the study period occured on August 20, 1984 a t  4:00 p.m. 
The whole house demand of the good cents sample was 
2.63 KW versus 5.15 KW for the control group, a 
difference of 2.52 KW. These coincident peak demands 
yield load factors of 75.2 percent for the good cents 
sample and 54.2 percent for the control group. 

HVAC RESULTS 

The average HVAC energy used for the test period was 
6,096 KWH or 35.2 percent of the total consumption. 
This is 4,178 KWH or 40.7 percent less than the 10,274 
KWH by the control group. Approximately 4820 KWH of 
the HVAC total was used for cooling and the remaining 
1276 KWH or 20.9 percent was used for heating. 
Table 2 shows the monthly energy consumption by the 
HVAC system. 

Cents HVAC Compressor non-diversified demand 
averaged 2.59 KW for a diversity factor of 68 percent 
at the time of system peak and the control group 
non-diversified demand was 3.82 KW for a diversity 
factor of 81 percent. 

A t  the time of the Systems winter peak, January 21, 
1985 at  8:00 am., the good cents customer's HVAC 
System contributed 3.06 KW compared to  5.93 KW for 
the control group, a reduction of 48 percent. 

The average good cents customer's HVAC non-diversified 
demand for January 1985 was 8.72 KW versus 10.51 KW 
for the control group. This represents 68 percent and 
70 percent of the winter maximum demand for the 
good cents and control group respectively. 

ANNUAL ENERGY CONSUMPTION 

As A Percent of Whole House 

(Average per customer) 

Whole House 

HV AC 
Cooling 

Heating 

Water Heating 

Good Di f  f. %Reduction 
Cents Baseline (KWH) over baseline 

HEATING & COOLING LOAD 

Annual KWH Per Square-Foot 

Good Diff.  %Reduction 
cents Baseline (KWH) over baseline 

Whole House 9.27 15.17 5.90 38.9% 

HVAC 
Cooling 2.58 4.35 1.77 40.7% 

Heating .69 2.02 1.33 65.8% 

Combined 3.27 6.37 3.10 48.7% 

The average HVAC demand at the time of the system 
peak was 2.01 KW or 76 percent of the total 
contribution to system peak for the good cents sample. 
The control group's HVAC contributed 3.40 KW or 
66 percent of the total. This reflects a reduction of 
1-39 KW in HVAC demand or 41 percent. The Good 



KW DEMAND 



KWH 



WATER HEATING 

The energy required for water heating was 3038 KWH 
for the average good cents customer. This was 1650 
KWH less than the 4688 KWH required by the average 
baseline customer. Water heating KWH expressed as 
a percentage of total KWH consumption was relatively 
the same for both groups: 17.5 percent and 19.2 percent 
for the good cents customer and baseline customer 
respectively. The difference of 1650 KWH can be 
primarily attributed to: 

1) placement of the water heater closer to the point 
of use, 

2) the inclusion o f  heat recovery devices on 4 of the 
good cents customers, 

3) the water heater heat pump installed a t  one location. 

These consumption levels are in  line with a previous 
end-use study of electric water heating (Residential 
Electric Water Heating For the 12 months ending 
4130184 dated 6/5/84 ). That study found that 17.6 
percent of the customer's annual consumption was for 
water heating, and averaged 3768 KWH. It is 
interesting to note, that the average consumption for 
the good cents and baseline samples was 3800 KWH 
which is close to  the previous study results. 

As expected, the non-coincident demands for the 
baseline sample was equal to  the rated element 
wattage of 4.5 KW, while the good cents sample 
averaged 3.64 KW. 

The contribution to  the January 1985 system peak was 
1.92 KW for the baseline and .80 for the good cents 
group. The contribution to the August 20, 1984 System 
peak was .66 KW for the baseline and .10 KW for the 
good cents sample yielding an annual load factor based 
on summer CP demand of 81.08 percent for baseline 
and in excess of 100 percent for the good cents 
customer. 

CONCLUSION 

The quality of construction and proper sizing of 
air conditioning equipment in the good cents home 
significantly reduced the heating and cooling 
requirements compared t o  the conventionally bui l t  a l l  
electric home. The data shows a 49 percent reduction 
in total HVAC energy use and a reduction in whole 
house energy use of 29.2 percent. 

A similar reduction occurred in the demand 
requirements with a 33 percent decrease in maximum 
diversified demand (whole house) and a 49 percent 
reduction in demand coincident with the company's 
summer peak. 

Since the start of this study, the program has been well 
accepted in the market place; and a large number of 
good cents homes have been or are currently being built. 
Continued research wi th a larger sample is planned for 
the calendar year 1986. 

The reduction is both energy and peak demand resulted 
in a two percent increase in an annual group load 
factor for the good cents customer from 28.7 percent 
t o  30.4 percent. 



KWH 



SUMMER SYSTEM PEAK DAY 
WHOLE HOUSE LOAD 

. . . - . . . . . . , . . . . . . . . . . . . .  
1 3 5 7 9 11 13 15 17 19 21 23 

2 4 6 8 10 12 14 16 18 20 22 24 

HOUR 
AUG 20, 1984 

LEGEND 

- BASELINE 

-- GOOD CENTS 



WINTER SYSTEM PEAK DAY 
WHOLE HOUSE LOAD 

- 
21 23 

2 4 6 8 10 12 14 16 18 20 22 24 

HOUR 
JAN 21, 1985 

LEGEND 

- BASELINE 

GOOD CEF-JTS 





MONTHLY COINCIDENT DEMANDS 
AVG / CUSTOMER 

LEGEND 

m BASELINE 

GOOD CENTS 

JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY 

JUN 84 - MAY 85 



MONTHLY MAXIMUM DEMANDS 
AVG / CUSTOMER 

LEGEND 

a BASELINE 

GOOD CENTS 

JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY 
JUN 84 - MAY 85 




