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PURPOSE AND SCOPE

Energy conservation measures ("ECMS") are specific materials and devices applied to
improve the efficiency by which a specific objective or end use is attained. For example, one
conservation measure would be the replacement of an electric water heater with a gas water
heater. As part of the 1994 Demand Side Management Base Planning Study, Gainesville
Regional Utilities ("GRU") assembled information to evaluate 66 residential and 88 commercial
energy conservation measures.

This report is the forth volume of the five volumes comprising GRU’s 1994 Demand Side
Management Base Planning Study. The five volumes include:

The Value of Conservation for Gainesville Regional Utilities
Patterns of Energy Use in Gainesville

Technical and Achievable Potential

Energy Conservation Measures

Market Segment Characterizations

<zERE"-

The purpose of this volume is to present the identifying codes, descriptions, and
parameters used to evaluate each of the ECMS. The data presented here are current as of
December 1, 1994. The energy conservation potential for each ECM varies depending upon the
market segment and appliance for which the evaluation is to be made. The data files presented
here have been structured in such a manner as to allow each ECM to be matched to the
appropriate end use model components through a hierarchy of codes (the end use models
employed for the study are listed in Volume 5). The match of an ECM to an appliance and
market segment is reflected by a unique line in the ECM data base.

Also included in the database are parameters used to compute the energy and savings
from the ECM when applied against a specific appliance in a specific market segment, as well
as to estimate the installation, operation, and maintenance costs. There are also codes intended
to flag the instances which require computations of alternative fuel switching and load shifting.



ECM FILE PARAMETER DEFINITIONS

PARAMETER NAME PARAMETER DEFINITION

ECM # ECM NUMBER

DESCRIPTION ECM DESCRIPTION

ENERGY AP-ID ENERGY APPLIANCE ID NUMBER

SUPP AP-ID SUPPLEMENTAL APPLIANCE ID NUMBER
INDEP ADJ FAC INDEPENDENT ADJUSTMENT FACTOR
MAR SEG MARKET SEGMENT NAME

TECH FEAS TECHNICAL FEASIBILITY PERCENTAGE
CO MP COMPLEMENT

ENERGY SAVINGS SUM

SUMMER ENERGY SAVINGS PERCENTAGE

ENERGY SAVINGS WINT

WINTER ENERGY SAVINGS PERCENTAGE

ENERGY SAVINGS VENT

VENTILATION ENERGY SAVINGS PERCENTAGE

POWER SAVINGS SUM

SUMMER POWER SAVINGS PERCENTAGE

POWER SAVINGS WINT

WINTER POWER SAVINGS PERCENTAGE

POWER SAVINGS VENT

VENTILATION POWER SAVINGS PERCENTAGE

% SHIFT ON-OFF

PERCENTAGE SHIFT IS ON OR OFF

INST._COSTS -- EQUIP EQUIPMENT COST
INST._COSTS -- LABOR LABOR INSTALLATION COST
ANNUAL O & M ANNUAL O & M COSTS
COST UNITS COST PER UNIT

GAS FLAG GAS FLAG

W:\U15000\DCMCRR\ECMFILE.DEF




RESIDENTIAL TECHNOLOGIES

This discussion identifies the measures and briefly addresses the development of the data
necessary to perform the analyses for residential DSM technologies.

DSM Measures and DSM Codes
The DSM measures analyzed, identified by their codes, are briefly described below:

1010. HIGH EFFICIENCY AIR SOURCE HEAT PUMP - A high efficiency air
source heat pump with an SEER of 13.0 and an HSPF of 8.1 replaces a standard
efficiency heat pump with an SEER of 10 a 0 and an HSPF of 6.8 in new and existing
construction. The standard unit has a cooling COP of 2.570 and a heating COP of 2.978.
The high efficiency unit has a cooling COP of 3.437 and a heating COP of 3.540.

1020. GROUND SOURCE HEAT PUMP - A ground source heat pump extracts heat
from, and rejects heat to, water in thermal contact with the ground. Ground source heat
pumps can be closed-loop, where water is continuously circulated between the heat pump
and pipes buried in the ground or can be open-loop where water is extracted from a well
or lake and dumped after use. A ground source heat pump replaces a standard efficiency
heat pump. For this analysis, only closed loop systems were considered. In the future,
it is expected that open loop systems will be prohibited due to environmental
considerations.

1030. TWO SPEED HEAT PUMP - A heat pump with a two-speed compressor, an
SEER of 14.8 and an HSPF of 8.45 replaces a standard heat pump. The heat pump has
a cooling COP of 3.074 and a heating COP of 3.430. The primary advantage of the two
speed heat pump is better performance at part load. At design conditions, this heat pump
is somewhat less efficient than a high efficiency- unit.

1040. DUCTS IN CONDITIONED SPACES - Based on the 1990 Florida state-wide
residential survey, most single family detached dwellings have space conditioning
ductwork located in unconditioned spaces (primarily the attic). For this measure, the
ductwork in new single family detached dwellings will be located in the conditioned
space to eliminate losses associated with duct leakage and duct heat gain/loss.

1050. REDUCED DUCT LEAKAGE - This measure involves the sealing of space
conditioning ducts to eliminate the loss of conditioned air and/or the introduction of attic
air into the duct system.

1060. REDUCED DUCT HEAT TRANSFER - This measure involves the addition of

insulation to ducting in new single family detached dwellings. The Florida energy code
requires ducts to have an insulation value of R-6. For this measure, it is assumed that
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additional insulation would be added to increase the duct total insulation level to R-12.

1070. SETBACK/PROGRAMMABLE THERMOSTAT - The programmable
thermostat sets the thermostat up 5 degrees F from 9 am to 5 pm during weekdays in the
cooling season and sets the thermostat back 5 degrees F from 11 pm to 6 am for all days
during the heating season. The thermostat is assumed to have energy management
recovery that allows for early recovery from a setback or setup and involves the
automatic calculation of when to begin raising (or lowering) the space temperature to
reach the programmed temperature at a preset time.

1080. LOAD CONTROL FOR RESIDENTIAL ELECTRIC HEAT - This measure
involves the use of remote transmitters to control residential space heating systems to
reduce peak load by load shedding (turning units off at the time of the utility peak) or
cycling (periodically turning units off). This measure was only considered for utilities
which already have load control programs.

1090. GAS FURNACE - Conventional gas combustion technology. Installation requires
fresh and exhaust air venting.

2010. CEILING INSULATION (R-0 TO R-19) - This measure only applies to existing
dwellings with no ceiling insulation as identified from the 1990 Florida Residential
survey and involves the addition of insulation with an R-value of R-19.

2012. CEILING INSULATION (R-11 TO R-30) - This measure only applies to
existing dwellings with R-11 ceiling insulation as identified from the 1990 Florida
Residential survey and involves the addition of insulation with an R-value of R-19 to
achieve a total R-value of R-30.

2014. CEILING INSULATION (R-19 TO R-30) - This measure only applies to
existing dwellings with R-19 ceiling insulation as identified from the 1990 Florida
Residential survey and involves the addition of insulation with an R-value of R- II.

2016. CEILING INSULATION (R-30 TO R-38) - This measure only applies to
existing dwellings with R-30 ceiling insulation as identified from the 1990 Florida
Residential survey and involves the addition of insulation with an R-value of R-8.

2020. WALL INSULATION - For this measure, wall insulation in existing frame
dwellings is increased from R-0 to R-11. This measure only applies to dwellings with
no wall insulation as identified from the 1990 Florida Residential Survey.

2030. WEATHERSTRIP/CAULK WITH BLOWER DOOR - Caulking and
weatherstripping of existing dwellings reduces air infiltration by 10% on average. This
measure only applies to existing dwellings as it is assumed that new construction is
adequately sealed per the Florida Building Code.
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2040. WINDOW FIILM OR REFLECTIVE GLASS - In existing dwellings, a
reflective window film is applied to the interior surface of single pane windows. In the
northern climate region, double pane reflective glass is substituted for clear double pane
glass in new construction. In the central and southern climate regions, single pane
reflective glass is substituted for single pane clear glass in new construction. This
measure is applied to windows facing east and west because the solar gain is highest
from these directions.

2050. LOW EMISSIVITY GLASS - For this measure, double pane glass with an argon
gas fill and a low emissivity coating on the inner surface of the outer pane replaces single
and double pane clear glass windows. This measure reduces heat transmission through
the windows.

2060. SHADE SCREENS - For this measure shade screens which block solar gain are
installed on single and double pane clear windows in existing and new construction. This
measure is applied to windows facing east and west because solar gain is highest from
these directions.

2070. REFLECTIVE ROOF COATINGS - This measure will involve the application
of a reflective coating with an absorptivity of 0.30 to a standard roof with an absorptivity
of 0.80 to reduce the cooling loads associated with roof solar gain.

2080. ATTIC RADIANT BARRIERS - This measure involves the installation of a
reflective surface on the bottom of roof joists in new single family detached construction
to reduce solar gain through the roof. The reflective surface will have an emissivity of
0.08 on each side and result in an effective increase in the roof insulation level of
approximately R-7.

3010. HIGH EFFICIENCY CENTRAL AIR CONDITIONER - A high efficiency unit
with an SEER of 13.0 and a COP of 3.437 replaces a standard unit with an SEER of
10.0 and a COP of 2.570.

3020. TWO SPEED CENTRAL AIR CONDITIONER - A two speed unit with an
SEER of 14.8 and a COP of 3.074 replaces a standard unit with an SEER of 10.0 and
a COP of 2.570. The two speed unit has better performance than the high efficiency unit
at part load, but has a lower performance at design conditions.

3030. WHOLE HOUSE FAN - A whole house fan is installed in new and existing
single family dwellings to reduce cooling energy use. The fan will be sized to provide
20 air changes per hour and will operate when the outdoor air temperature was above 72
degrees F and below 83 degrees F and the relative humidity is 60% or less. When the
fan is running, the air conditioning system is turned off.

3040. HIGH EFFICIENCY ROOM AIR CONDITIONER - A high efficiency unit
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with an EER of I 1.0 replaces a standard unit with an EER of 8.8.

3050. AIR CONDITIONER/HEAT PUMP MAINTENANCE - Annual air
conditioner/ heat pump maintenance reduces cooling energy use by 10% and heating
energy use by 9.2%.

3060. DIRECT LOAD CONTROL OF CENTRAL AIR CONDITIONER - This
measure involves the use of remote transmitters to control residential space cooling
systems to reduce peak load by load shedding (turning units off at the time of the utility
peak) or cycling (periodically turning units off). This measure is only considered for
utilities which already have load control programs.

3070. LANDSCAPE SHADING - This measure involves the planting of six trees, three
each, on the east and west sides of new and existing single family dwellings to provide
external shading during the cooling season.

3080. CEILING FANS - Ceiling fans will allow cooling thermostat settings to be
increased by 2 degrees F in single family and multifamily dwellings. A ceiling fan will
be installed for each 250 square feet of floor area.

3090. GAS AIR CONDITIONING - This technology uses internal combustion engines
to provide rotary power to conventional compression cycle air conditioners.

4010. HIGH EFFICIENCY ELECTRIC RESISTANCE WATER HEATER - This
DSM option involves the promotion of high efficiency electric resistance water heaters
to replace standard models which meet federal appliance standards.

4020. INTEGRAL HEAT PUMP WATER HEATER - Heat pump water heaters
would be installed to replace electric resistance water heaters, reducing electricity use for
water heating by approximately half, as well as, in some cases, providing reduced
cooling loads. A heat pump water heater utilizes a vapor compressor refrigerator cycle
similar to that of an air conditioner to -draw heat from the surrounding air to heat water.
The heat pump water heater condenser rejects heat to the domestic water supply. An
integral unit includes both the water tank and the heat pump water heater located on top
of the tank.

4040. SOLAR WATER HEATER - A solar water heater system would be installed to
replace electric water heaters. This option converts energy from solar radiation absorbed
by collector panels to usable heat, and then transfers this heat to the domestic hot water
supply. Some systems heat water directly by circulating the potable water through the
solar loop (open-loop systems); others (closed-loop systems) continually recirculate the
same absorption fluid, which transfers its heat via a heat exchanger to the potable water

supply.
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4050. HEAT RECOVERY WATER HEATER (DESUPERHEATER) - Heat recovery
water heaters would be installed to replace electric resistance water heaters. These units
recover superheat from the compressor discharge gas of a central air conditioner or heat
pump for the purpose of heating or preheating water. The majority of the savings occurs
during the summer months.

4030. ADD-ON HEAT PUMP WATER HEATER - This DSM measure promotes the
addition of heat pump water heaters (add-on or remote units) to supplement the existing
electric resistance hot water system.

4060. DHW HEATER TANK INSULATION - This option includes the installation of
R-11 external insulation blanket onto electric water heater tanks.

4070. DHW PIPE INSULATION - This option includes the installation of pipe
insulation to all accessible domestic hot water piping (assumed to be 70 ft. of pipe in new
homes, but only 20 ft. in existing homes).

4080. HEAT TRAP - This measure includes the installation of external heat traps on
both the inlets and outlets of electric water heaters.

4090. LOW FLOW SHOWERHEAD - This technology replaces existing showerheads
(3-5 gpm) with high quality low flow showerheads (2-2.5 gpm). It is based on reducing
the flow of water while providing a comfortable shower, thereby reducing water heating
requirements.

4100. DLC OF ELECTRIC WATER HEATER - Utility-controlled radio switches
would be installed on residential electric water heaters, which would be controlled by the
utility during times of system peak demand. 100% of participating water heaters would
be entirely shut off during system peak periods.

4110. GAS WATER HEATER - This is a conventional appliance that burns gas to heat
water. Conversion to this unit requires adequate fresh and exhaust air ducting. The site
efficiency of these devices is about 57%-60%.

6080. HIGH EFFICIENCY CLOTHES WASHER - Horizontal-axis clothes washers
would be promoted over the more common vertical-axis clothes washers. Horizon-axis
washers use less water, energy, and detergent per cycle.

5010. COMPACT FLUORESCENT - Compact fluorescent lamp/ballast units would
be promoted for use in the most heavily used rooms or fixtures in the house. This option
involves replacing high use (1000 hrs/yr) incandescent lamps with compact fluorescent
lamp/ballast units. It is assumed that on average, three lamps per household can
accommodate the weight and size of a compact fluorescent.
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5020. EFFICIENT INCANDESCENT - Efficient incandescent light bulbs would be
encouraged over standard incandescent bulbs. The DSM measure is able to provide
relatively equal lighting with reduced wattage due to more efficient filament design and
phosphorescent coating. It includes replacements for 4OW, 60W, 75W, and IOOW
lamps. It is assumed that 80% of all standard incandescent lamps can be replaced with
more efficient lamps.

5030. HIGH PRESSURE SODIUM (Outdoor) - High pressure sodium fixtures would
be promoted as a replacement for outdoor floodlight fixtures. Savings estimates are
based on 1,500 hrs/yr operating time, which assumes that the lights are turned off at
bedtime.

5040. MOTION DETECTORS -FOR OUTDOOR LIGHTING - Add-on controls
which exclude the combination of both a motion detector and a photocell would be
installed on existing outdoor lighting fixtures. Savings estimates assume that the motion
detector would be activated only 5% of the time.

5050. LOW PRESSURE SODIUM FLOODLIGHT - A very efficient form of sodium
lighting with the disadvantage of being extremely monochromatic.

6010. BEST CURRENT REFRIGERATOR - FROST-FREE - Frost-free refrigerators
with anticipated higher efficiencies than those required by federal appliance efficiency
standards would be promoted.

6020. BEST CURRENT REFRIGERATOR - MANUAL - Manual defrost
refrigerators with anticipated higher efficiencies than those required by federal appliance
efficiency standards would be promoted.

6030. REMOVE SECOND REFRIGERATOR - Customers with second, older and
less efficient, yet still operating refrigerators will be encouraged to remove them from
the system. The utility would be responsible for picking up and disposing of the
refrigerator.

6050. BEST CURRENT FREEZER - FROST-FREE - Frost-free freezers with
anticipated higher efficiencies than those required by federal appliance efficiency
standards would be promoted.

6060. BEST CURRENT FREEZER - MANUAL - Manual defrost freezers with
anticipated higher efficiencies than those required by federal appliance efficiency
standards would be promoted.

6070. REMOVE SECOND FREEZER - Customers with second, older and less

efficient, yet still operating freezers will be encouraged to remove them from the system.
The utility would be responsible for picking up and disposing of the freezers.
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6100. HIGH EFFICIENCY POOL PUMPS - Standard efficiency pool pump motors
are replaced with more efficient motors.

6110. DOWN-SIZED POOL PUMPS WITH OVERSIZED PIPING - This measure
encourages the combination of 1) properly sizing pool pump motors (which are often
oversized) and 2) modifying the piping to minimize losses (which includes installing
larger diameter piping, eliminating sharp 90-degree elbows, and possibly installing a
larger filter).

6120. DIRECT LOAD CONTROL (DLC) OF POOL PUMPS - Utility-controlled
radio switches would be installed on residential pool pumps, which would be controlled
by the utility during times of system peak demand. 100% of participating pool pumps
would be shut off during system peak periods.
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COMMERCIAL ENERGY CONSERVATION MEASURES

END USE CATEGORY ECM_# NAME
SPACE CONDITIONING
: 1010 INSTALL HE CHILLER

1020 INSTALL HE CHILLER
1030 INSTALL HE CHILLER & ASD
1040 RPL LE DX W/ HE DX
1050 RPL LE RM AC W/ HE RM AC
1060 INSTALL COOL STORAGE
1070 HEAT PIPE ENHANCED DX
1080 HOTEL OCCUPANCY SENSORS
1090 2-SPEED MOTOR - COOLING TOWER
1100 SPEED CONTROL - COOLING TOWER
1110 AC MAINTENANCE - CHILLER
1120 AC MAINTENANCE - DX
1130 AIR DUCT/WATER PIPE INSUL - CHILLER
1140 AIR DUCT/WATER PIPE INSUL - DX
1150 ENRG MGT SYSTEM - CHILLER
1160 ENRG MGT SYSTEM - DX
1170 TEMP SETUP/SETBACK - CHILLER
1180 TEMP SETUP/SETBACK - DX
1190 REP ER HEAT W/ GAS HEAT
1200 GAS-FIRED COOLING

BUILDING ENVELOPE
2010 INC ROOF INSUL -
2070 INC WALL INSUL-
2150 ADD WIND FILM-
2220 SPEC SEC GL-
2280 LIGHT ROOF-

*VENTILATION
3020 NO DUCT LEAKS - DX AC
3080 VAV W/INLET V - CHILLER
3090 VAV W/INLET V - DX AC
3140 ASD CON W/VAV - CHILLER
3150 ASD CON W/NVAV - DX AC
3200 TIME/PROG CON - CHILLER
3210 TIME/PROG CON - DX AC
3260 HE VN MOTORS - CHILLER
3270 HE VN MOTORS - DX AC
3320 MAKEUP AIR/EX - CHILLER

3330 MAKEUP AIR/EX - DX AC

Y YATREPE 22t tnalal P ialwloilTalwal VI S/ BIVEY.Yi=T ]



COMMERCIAL ENERGY CONSERVATION MEASURES

END USE CATEGORY

*LIGHTING

*

* REFRIGERATION

*

YR

1l P AN L @rarsratl 2 s22 20 11 IR B T8 20 &4

ECM_#

4010
4020
4030
4040
4050
4060
4070
4080
4090
4100
4110
4120
4130
4140
4150
4160
4170
4180
4190
4200
4210
4220
4230
4240
4250
4260
4270
4280
4290
4300
4310

5010
5020
5030
5040
5050
5060
5070

NAME

4'-34W FL W/ HYBRID BAL #1
4-34W FL W/ HYBRID BAL #2
4-34W FL W/ ELECTRONIC BAL #1
4-34W FL W/ ELECTRONIC BAL #2
8'-60W FL W/ELEC BALLAST #1
8'-60W FL W/ELEC BALLAST #2

T8 LAMPS/ELEC BALLAST #1

T8 LAMPS/ELEC BALLAST #2
REF/DE-L FL: 4'-40W, ELEC B
REF/DE-L FL: 4-34840W, ELEC B
REF/DE-L FL: 8'-75W, ELEC B
REF/DE-L FL: 8'-60W, ELEC B
REF/DE-L FL: 4'-34&40W, HYBRID B #1
REF/DE-L FL: 4'-34840W, HYBRID B #2
REF/DE-L FL: 4'-34840W, ELEC B #1
REF/DE-L FL: 4-34&40W, ELEC B #2
REF/DE-L FL: 8'-60W, ELEC BAL #1
REF/DE-L FL: 8'-60W, ELEC BAL #2
4'-34W FL/DIMMING BALLASTS #1
4'-34W FL/DIMMING BALLASTS #2
HPS (70/100/150/250W)

HPS (70/100/150/250W), ELEC BAL
HPS (35W)

'METAL HALIDE (32W)

COMPACT FL (15/18/27W)

TWO COMPACT FL LAMPS (18W)
ENERGY MANAGEMENT SYSTEM
OCCUPANCY SENSORS
DAYLIGHTING DESIGN
PHOTOELECTRIC CONTROL
LPS SECURITY LIGHTS

MULTIPLEX: AIR COOL

MULTIPLEX: AIR COOL/ AMB SUBC
MULTIPLEX: AIR COOL/ MECH SUBC
MULTIPLEX: AIR COOL/ AMB&MECH SUB
MULTIPLEX: AIR COOL/EXT LIQ SUCTH
OPEN-DRIVE REFRIG (ASD)
ANTI-CONDENS HEAT CONTROL



COMMERCIAL ENERGY CONSERVATION MEASURES

END USE CATEGORY ECM_# NAME
5080 HI R-VALUE GLASS DOORS
5090 ENERGY MANAGEMENT SYSTEM
5100 DUAL PATH SUPERMARKET AC

*

*WATER HEATING

*

6010 HEAT PUMP WATER HEATER
6020 SOLAR WATER HEATER
6030 HEAT RECOVERY WATER HEATER
6040 DHW HEATER INSULATION
6050 DHW HEAT TRAP
6060 LO FLONVARI FLO SHOWERHEAD
6070 DHW CIRCULATION PUMP
6080 GAS WATER HEATER
* COOKING
7010 CONVECTION OVENS
7020 ENERGY EFFICIENT ELEC FRYERS
7030 GAS COOKING
*END OF FILE
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COMMERCIAL TECHNOLOGIES

This discussion identifies the measures and briefly addresses the development of data
necessary to perform the analysis for commercial DSM technologies. In developing the analysis
design, a series of steps was performed to create a data base that includes characteristics of the
base technologies and the DSM measures.

DSM Measures and DSM Codes
The DSM measures analyzed, identified by their codes, are briefly described below.

1010. HIGH EFFICIENCY CHILLER - This measure consists of comparing standard
efficiency[COMPRESSOR COP=4.0] reciprocating chillers to high efficiency
[COMPRESSOR COP=4.75] screw chillers for all buildings but hospitals and
warehouses. For hospitals, standard efficiency [COMPRESSOR COP=5.0] centrifugal
chillers is replaced with high efficiency [COMPRESSOR COP =5.76] centrifugal chillers.
This option does not apply to warehouses. The incremental capital cost of the option is
estimated to be $26/ton (Bosek, Gibson & Associates, and SRC). There is no
incremental labor cost for installation and maintenance. This measure was modeled using
Micro-AXCESS.

1030. HIGH EFFICIENCY CHILLER W/ASD - This option consists of retrofitting
an adjustable speed drive (ASD) controller onto high efficiency centrifugal chillers. The
same assumptions apply here as in the high efficiency chiller option. The full equipment
and installation cost for the ASD system is $200/ton (an assumed cost based on Bosek,
Gibson and Assoc., various LBL reports, as well as other sources). The incremental cost
of $26/ton for the high efficiency chiller is also added in. Technical feasibility is
assumed to be 0% for restaurant and warehouse, 80% for hospitals, and 10% for the
remaining buildings. This measure was modeled for hospitals using Micro-AXCESS;
based on those results, load impacts were estimated for the remaining building types.

1040. HIGH EFFICIENCY DIRECT EXPANSION (DX) AC - The Florida Energy
Efficiency Code shows the following standards for 1992:

Cooling- Capacity (kBtu/h) EER
> 65 < 135 8.9

> 135 < 760 8.5

An average baseline EER = 8.7 (1.38 kW/ton) is assumed. The DSM EER is 9.8 (1.23
kW/ton) based on data provided by Bosek, Gibson & Assoc. This measure applies to
all building types. Incremental equipment cost is $200/ton - based on base case cost of
$400/ton and DSM case cost of $600/ton @ 20 tons [Bosek, Gibson & Assoc., and
SRC]. There is no incremental labor cost. This measure was modeled using Micro-
AXCESS.
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1050. HIGH EFFICIENCY ROOM AC UNITS - The Florida Energy Efficiency Code
shows the following standards for 1992:

Cooling Capacit tu/h EER

< 8,000 8.9
> 8,000 < 13,000 8.3
> 13,000 7.9

An average baseline EER = 8.3 (1.45 kW/ton) is assumed. The DSM EER is 10.9
based on data provided by Bosek, Gibson & Assoc. This measure applies to all building
types. Incremental equipment cost is estimated to be $122/ton. There is no incremental
labor cost.

1060. COOL STORAGE - This load shifting measure is assumed to be specifically
partial ice storage or load leveling and is only applied to buildings with chillers. This
option was modeled using DSMSIM.! The DSMSIM model uses basic algorithms to
estimate the ice storage chiller and storage tank capacities based on the day with the
highest accumulated cooling load (determined from base case load shapes developed from
Micro-AXCESS). Maximum cooling energy is shifted from on-peak to off-peak periods
based on the partial ice storage capacity, using a chiller priority strategy. Ice making
capacity and efficiency derating factors are also taken into account. The capacities vary
by building type and weather zone. The characteristics of the base and cool storage
chillers were assumed to be the same (e.g., chiller type, COP). The incremental cost
of the system was based on a chiller cost of $384/ton, cooling tower cost of $60/ton,
storage tank of $60/ton-hr, and controls of $6/ton-hr (Bosek, Gibson & Assoc. , and
SRC). This resulted in a range of incremental capital costs by building type and by
region which are presented in Appendix J.

1070. HEAT PIPE ENHANCED AIR CONDITIONING - Heat pipes installed
upstream of the evaporator can substantially reduce the moisture content from incoming
outside air, resulting in significant cooling savings. The performance of this technology
was estimated using Micro-AXCESS by setting up the baseline cooling setpoint by 4
degrees; this technique was suggested by experienced Micro-AXCESS users. This
applied only to DX AC systems. Cooling savings ranged from 0.8 to 30%, and
increased heating and ventilation energy use.

1080. HOTEL OCCUPANCY SENSORS - This option is similar to a lighting
occupancy sensor. The sensor turns off the air conditioning shortly after it detects the
room is unoccupied. The option was estimated using Micro-AXCESS by setting up the
baseline cooling setpoint by 2 degrees during the on-peak period. The incremental cost
of the technology was assumed to be $150 per sensor, installed.

1 DSMSIM is an /src Systems Software Model.
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1090. 2-SPEED MOTOR FOR COOLING TOWER - This option consists of replacing
the single speed motors in the cooling tower with a 2-speed motor. This applied only
to chiller systems. The energy savings is estimated to be 80 percent of the speed control
Sor cooling tower option 1100. The incremental cost is estimated to be $60/HP (assumed
cost based on ACEEE, Energy Efficient Motor Systems, 1991).

1100. SPEED CONTROL FOR COOLING TOWER - This includes retrofitting an
ASD (or VFD) to an existing cooling tower fan. This applied only to chiller systems.
Load impacts from this measure were estimated from the Micro-AXCESS model. The
installed cost of $350/HP was assumed (based on ACEEE, Energy Efficient Motor
Systems, 1991).

1110. AIR CONDITIONING MAINTENANCE - This option consists of annual
cleaning and tuning up of DX AC and chiller systems. The impacts of this measure was
estimated using Mirro-AXCESS by increasing both the baseline compressor efficiency
and capacity by 2% - suggested by experienced Micro-;AXCESS users. The start up
equipment cost is estimated to be $19.35/ton, labor is estimated to be $36.00/ton, and
annual maintenance cost is estimated to be $1.50/ton (Bosek, Gibson & Assoc.).

1130. HVAC AIR DUCT/WATER PIPE INSULATION FOR CHILLER AND DX -
AC -This measure consists of installing additional insulation on air ducts and additional
insulation on chilled water pipes. The savings and cost estimates based on ASHRAE
methodology are shown in Appendix J. The installed costs estimated by Bosek, Gibson
& Assoc.

1150. HVAC ENERGY MANAGEMENT SYSTEM (EMS) - The impacts of this
measure was estimated using Micro-AXCESS by combining the inputs of two other
simulated measures:

-Temperature Setup/Setback (1170)

-Timer/Programmable Ventilation Control (3200)

Chiller coil reset was eliminated from this combination, since independent DOE 2.1
simulations of this particular measure in Florida yielded negative savings. The option
was modeled in Micro-AXCESS. The cost for the option is estimated to be $450/ton.
Annual O&M is estimated to be $18/ton (Bosek, Gibson & Assoc.).

1170. TEMPERATURE SETUP/SETBACK - This measure was modeled using Micro-
SC-D-17 AXCESS. Based on the baseline prototype building characteristics, cooling is
shut off at night, while for temperature setback, the heating setpoint was lowered to 55
degrees F during off peak hours. The measure is not applicable to grocery, hospital, and
lodging. The cost of the option is estimated to be $11/ton. The estimated capital,
installation and maintenance costs for this measure is $11/ton, $14/ton, and $1.50/ton,
respectively (Bosek, Gibson & Assoc.).
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2010. ROOF INSULATION - Additional insulation is installed raising the R-value from
2.53 to 10.53 in existing buildings and from 10 to 20 in new buildings. The measure
was simulated in Micro-AXCESS to determine the energy impacts. The cost of material
is estimated to $0.75/sf of roof for existing and $0.80/sf for new construction.
Additional labor cost for existing construction is $0.14/sf of roof (all costs based on
MEANS Cost Data, 1992).

2070. WALL INSULATION - This option was applied only to new buildings. The R-
value of the wall was increased from 5.26 to 11.76 and the buildings simulated. The
incremental capital cost was estimated to be $0.85/sf of wall (based on MEANS Cost
Data, 1992). No incremental labor cost is assumed.

2150. WINDOW FILM - This option consists of installing window film on existing and
new construction. The option was modeled using Micro-A@CESS by decreasing the
window shading coefficient and glass U-value. For existing buildings the shading
coefficient was reduced from 0.85 to 0.23 and the U-value from 1.06 to 0.69. For new
buildings the shading coefficient was not changed but the U-value is reduced from 1.06
to 0.69. The installed cost of the measure is $2.75/sf of glass (based on contractor’s
costs).

2220. SPECTRALLY SELECTIVE GLASS - This option, applied only to new
buildings, was modeled using Micro-AXCESS by reducing the U-value from 1.06 to 0.22
and reducing the shading coefficient to 0.20. (ACEEE 1992 Proceedings). The
incremental cost of the measure is estimated to be $7/sf of glass (based on E-Source).

2280. LIGHT COLORED ROOFS - This option consists of installing lighter colored
roofs or the application of a reflective coating at time of roof replacement. The savings
of 7 percent is a conservative assumption based on a report by FSEC. The incremental
cost of the option is estimated to be $0.40/sf of roof (assumption based on FSEC’s
results), and a maintenance cost of $0.03/sf of roof (SRC).

3020. LEAK FREE DUCTS - This measure primarily consists of sealing all exterior
ductwork for rooftop DX AC equipment. Cooling and ventilation demand and energy
savings of 7 % for existing buildings and 3 % for new buildings was estimated. These
savings are based on a combination of estimates developed by Bosek, Gibson & Assoc.
and Micro-AXCESS simulation (by varying outside air percentage). Installed capital
costs are $40/ton for existing buildings (including rebalancing of air handling units) and
$15/ton for new buildings. Costs of $/ton of cooling capacity are based on estimates
provided by Bosek, Gibson & Assoc.

3080. VAV SYSTEMS WITH INLET VANES - Micro-AXCESS was used to model
ventilation fan, cooling, and heating energy and demand impacts between a constant
volume system and a variable air volume system with inlet vanes. This was modeled for
both DX AC and chiller systems for all buildings in the three climate regions. The
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installed cost of variable air volume systems is $518/ton of cooling capacity based on
estimates provided by Bosek, Gibson & Assoc. Capital costs include those for VAV
boxes, DDC controls, ductwork, and electrical supplies.

3140. ASD VENTILATION CONTROLS W/VAV - This measure includes an
adjustable speed drive control for the ventilation fan in addition to the VAV system
described in measure V-D-2/3. Energy and demand impacts of this combined measure
were computed using Micro-AXCESS. This. was simulated for buildings with DX
AC,and chiller systems. In addition to the cost of a VAV system (shown in measure V-
D2/3), the installed capital cost for ASDs is $300/HP of ventilation fan capacity
(ACEEE, Energy Efficient Motor Systems, 1991).

3200. TIMER/PROGRAMMABLE VENTILATION CONTROL - This measure was
modeled using Micro-AXCESS by simply shutting down the ventilation fan system one
to three hours earlier (depending on the building type); consequently, the cooling and
heating systems shut down (or shifted into night cycling mode) as well. Costs are based
on $1 10 per timeclock and $990 per unit for electrical and testing (Bosek, Gibson &
Assoc.). This measure was not applied to the grocery, hospital, and lodging market
segments.

3260. HIGH EFFICIENCY VENTILATION MOTORS - This measure assumes high
efficiency motors in place of standard efficiency motors, resulting in an average demand
and energy savings of 5.9% and an incremental cost of $25/hp (ACEEE, Energy
Efficiency Motor Systems, 199 1). Technical feasibility is assumed to be 85 % (SRC).

3320. SEPARATE MAKEUP AIR/EXHAUST HOODS - This technology is typically
installed in commercial kitchen areas to reduce the energy wasted in pre-conditioned
supply air via exhaust hoods. Cooling energy and demand savings of 80% is estimated
within the kitchen areas. This measure is applied to the restaurant, school, college,
hospital, and lodging market segments. It was assumed the kitchen areas with hoods are
approximately 3% of school, college, and hospital, 10% of restaurant, and 2% of lodging
total floorspace. It is assumed the current penetration is 30% for each of these market
segments. Costs are estimated at about $3,700/ksf. Bosek, Gibson & Assoc. provided
the energy impact, cost, and applicability estimates.

4010. 4’- 34W FLUORESCENT LAMPS/HYBRID BALLASTS (#1) - This measure
compares four 4’- 34W fluorescent lamps and two hybrid ballasts with four 4’ -40W
lamps and two EE ballasts in existing buildings only. The estimated lighting energy and
demand savings is 30.2%. Base and DSM fixture costs are $28.20 and $37.80,
respectively. Technical feasibility is assumed to be (SRC).

4020. 4 - 34W FLUORESCENT LAMPS/HYBRID BALLASTS (#2) - This measure

compares four 4’ - 34W fluorescent lamps and two hybrid ballasts with four 4’ - 34W
lamps and two EE ballasts in existing buildings only. The estimated lighting energy and
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demand savings is 14.3%. Base and DSM fixture costs are $29.40 and $37.80,
respectively. Technical feasibility is assumed to be 90% (SRC).

4030. 4’ - 34W FLUORESCENT LAMPS/ELECTRONIC BALLASTS (#I) - This
measure considers the following:
1) Compares four 4’ - 34W fluorescent lamps and two electronic ballasts
with four 4’ - 4OW fluorescent lamps and two EE ballasts in existing
buildings only. Estimated lighting energy and demand savings is 30.2%.
Base and DSM fixture costs are $28.20 and $52.20, respectively.
Assumed technical feasibility is assumed to be 90% (SRC).

2) Compares three 4’ - 34W fluorescent lamps and one electronic ballast with
three 4’- 40W fluorescent lamps and one EE ballast in new buildings,
only. Estimated lighting energy and demand savings is 31.6%. Base and
DSM fixture costs are $15.35 and $27.65, respectively, Assumed
technical feasibility is assumed to be 90 % (SRC).

4040. 4’ - 34W FLUORESCENT LAMPS/ELECTRONIC BALLASTS (#2) - This
measure compares four 4’ - 34W fluorescent lamps and two electronic ballasts with four
4’ - 34W fluorescent lamps and two EE ballasts in existing buildings only. Estimated
lighting energy and demand savings is 14.3%. Base and DSM fixture costs are $29.40
and $52.00, respectively. Technical feasibility is assumed to be 90% (SRC).

4050. 8’ - 60W FLUORESCENT LAMPS/ELECTRONIC BALLASTS (#L) - This
measure compares two 8’ -60W fluorescent lamps and one electronic ballast with two
8’ - 75W lamps and one EE ballast in both new and existing buildings. The estimated
lighting energy and demand savings is 31.0%. Base and DSM fixture costs are $25.25
and $36.70, respectively. Technical feasibility is assumed to be 90% (SRC).

4060. 8’ - 60W FLUORESCENT LAMPS/ELECTRONIC BALLASTS (#2) - This
measure compares two 8’ - 60W fluorescent lamps and one electronic ballast with two
8’ - 60W fluorescent lamps and one EE ballast in both new and existing buildings. The
estimated lighting energy and demand savings is 11.4%. Base and DSM fixture costs are
$26.40 and $36.70, respectively. Technical feasibility is assumed to be 90% (SRC).

4070. T8 LAMPS/ELECTRONIC BALLASTS (#L) - This measure considers the
following:

1) Compares four 4’ - T8 lamps and two electronic ballasts with four 4° -
40W lamps and two EE ballasts in existing buildings only. Estimated
lighting energy and demand savings is 27.9% . Base and DSM fixture costs
are $28.20 and $57.60, respectively. Technical feasibility is assumed to
be 90% (SRC).
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2) Compares three 4’ - T8 lamps and one electronic ballast with three 4’ -
40W lamps and one EE ballast in new buildings only. Estimated lighting
energy and demand savings is 34.6%. Base and DSM fixture costs are
$15.35 and $31.70, respectively. Technical feasibility is assumed to be
90% (SRC).

4080. T8 LAMPS/ELECTRONIC BALLASTS (#2) - This measure compares four 4-’ -

T8 lamps and two electronic ballasts with four 4’ - 34W lamps and two EE ballasts in
existing buildings only. The estimated energy savings is 11.4%, while fixture lumen
output is significantly increased. The base and DSM fixture costs are $29.40 and
$57.60, respectively. Technical feasibility is assumed to be 90% (SRC).

4090. REFLECTOR/DELAMPED #1: INSTALL 4’ - 40W FLUORESCENT
LAMPS/EE BALLAST - This measure consists of the installation of an efficient
reflector along with a two 4’ - 40OW lamp/one EE ballast fixture in existing buildings
only. This is compared to a four 4’ 4OW lamp/two EE ballast base case fixture. .
Estimated lighting energy and demand savings is 50%. Base and DSM fixture costs are
$28.20 and $54. 10, respectively. Technical feasibility is assumed to be 67% (SRC).

4100. REFLECTOR/DELAMPED #2: INSTALL 4’ - 34W & 40W FLUORESCENT
LAMPS/EE BALLAST -This measure consists of the installation of an efficient
reflector, and a 20%/80% mix of two 4’ - 40W lamps/one EE ballast fixtures and two
4’ - 34W lamps/one EE ballast fixtures in existing buildings only. This is compared to
a four 4’ - 34W lamp/two EE ballast base case fixture. The estimated combined lighting
energy and

4150. REFLECTOR/DELAMPING #8: INSTALL 4’ - 34W & 40W FLUORESCENT
LAMPS/ELECTRONIC BALLASTS - This measure is identical to measure 4100 with
the exception that this measure consists of electronic ballasts instead of EE ballasts, and
that its compared to 34W fluorescent lamps instead of 4OW lamps. Estimated lighting
energy and demand savings is 55.4%. The base and DSM fixture costs are $29.40 and
$65.98, respectively. Technical feasibility is assumed to be 67% (SRC).

4120. REFLECTOR/DELAMPING #9: INSTALL 8 - 60W FLUORESCENT
LAMPS/ELECTRONIC BALLAST -This measure consists of the installation of an
efficient reflector along with a one 8’ - 60W fluorescent lamp/one EE ballast fixture for
both new and existing buildings (it is assumed one ballast serves two single lamp fixture).
This is compared to a two 8’ -60W flourescent lamp/one EE ballast base case fixture
with the exception that this measure consists of electronic ballasts instead of EE ballasts,
and that its compared to 75W fluorescent lamps instead of 60W lamps. Estimated
lighting energy and demand savings is 65.5%. The base and DSM fixture costs are
$25.25 and $62.85, respectively.

4170. REFLECTOR/DELAMPING #10: INSTALL 8’ - 60W FLUORESCENT
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LAMPS/ELECTRONIC BALLAST - This measure consists of the installation of an
efficient reflector along with a one 8’ - 60W fluorescent lamp/one EE ballast fixture for
both new and existing buildings (it is assumed one ballast serves two single lamp fixture).
This is compared to a two 8 -60W flourescent lamp/one EE ballast base case fixture
with the exception that this measure consists of electronic ballasts instead of EE ballasts.
Estimated lighting energy and demand savings is 55.7%. The base and DSM fixture cost
are $26.45 and $62.85, respectively.

4190. 4’ - 34W FLUORESCENT LAMPS/DIMMING BALLASTS (#1) - This
measure considers the following:

1) Compares four 4’ - 34W fluorescent lamps and two electronic dimming
ballasts (including daylighting controls) with 4’ - 4OW lamps and two EE
ballasts for existing buildings only. Estimated lighting energy and demand
savings is 56.1% and 65. 0 %. The base and DSM fixture costs are
$28.20 and $132.00, respectively.

2) Compares three 4’ - 34W fluorescent lamps and one electronic dimming
ballast (including daylighting controls) with three 4’ - 4OW fluorescent
lamps and one EE ballast for new buildings only. Estimated lighting
energy and demand savings is 56.1% and 65.0%. The base and DSM
fixture cost are $15.35 and $67.25, respectively.

The lighting energy and demand savings is based on benchmark results from DOE
2.1 simulations. The technical feasibility ranges from 21% to 81% depending on
the building type - this was based on the ratio of perimeter floorspace (15 feet
deep) to the total building floorspace, by building type.

4240. METAL HALIDE (32W) - This measure considers replacing one 150W
incandescent lamp with one 32W metal halide fixture in both new and existing buildings.
Estimated lighting energy and demand savings is 73.3%. Base and DSM costs are $4.23
and $88.56 per fixture, respectively. Incremental installation cost is included for existing
buildings. Annualized maintenance cost of replacing both incandescent and metal halide
lamps during the lifetime of the metal halide ballast is considered. The technical
feasibility is assumed to be 90% (SRC).

4250. COMPACT FLUORESCENT LAMPS (15/18/27W) - This measure considers
replacing a weighted mix of 60W, 75W and 100W incandescent lamps with the same
mix of 15W, 18W and 27W compact fluorescent lamps in.both new and existing
buildings. The percentage breakdown of the mix varies by building type and is provided
in Appendix L. These were estimated based on FP&L’s commercial survey results.
Weighted average lighting energy and demand savings is 70.7%, while maintaining the
original lumen output. Average base and DSM costs are $3.25 and $20.00 per fixture,
respectively. Incremental installation cost is included for existing buildings. Annualized
maintenance cost of replacing both incandescent and compact fluorescent lamps during
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the lifetime of the compact fluorescent ballast is considered. Technical feasibility is
assumed to be 85 % and 90 % for new and existing buildings, respectively (SRC).

4260. TWO LAMP COMPACT FLUORESCENT (18W) - This measure consists of
two 18W compact fluorescent tubes within a single fixture which replaces one 150W
incandescent lamp in both new and existing buildings. Estimated lighting energy and
demand savings is 76.0%. Base and DSM costs are $4.32 and $60.00 per fixture,
respectively. Incremental installation cost is included for existing buildings. Annualized
maintenance cost of replacing both incandescent and compact fluorescent lamps during
the lifetime of the compact fluorescent ballast is considered. Technical feasibility is
assumed to be 85% and 90% for new and existing buildings, respectively.

4270. ENERGY MANAGEMENT SYSTEM FOR LIGHTING - This measure consists
of retrofitting an energy management system (EMS) to automatically control the lighting
operation. It was assumed that the-EMS would save an average of 2 full load hours of
lighting a day. This equates to lighting energy savings ranging from 6.9% to 15.7%
relative to the operating hours for each building type. It is also assumed the lighting
demand savings is 20 % of the energy savings, thus ranging from 1. 4 % to 3. 1 %. The
capital and installation cost is assumed to be $900/ksf and $180/ksf, respectively (based
on several studies reviewed). Technical feasibility is assumed to be 60% (SRC).

4280. OCCUPANCY SENSORS - This measure consists of retrofitting occupancy
sensors to shut off lights in unoccupied portions of a building. It is assumed this
measure saves 25 % lighting energy and 5% lighting demand in both new and existing
buildings. The assumed capital and installation costs are $57.50/sensor and $10/sensor,
respectively. Energy savings and costs based on EPRI’s Retrofit Lighting Technologies
brochure. Technical feasibility is assumed to be 30% (SRC).

4290. DAYLIGHTING DESIGN - This measure consists of a combination of dimming
ballasts (L-D-19/20), doubling the window area and installing spectrally selective glass
(see measure SC-D-24/25), and finally downsizing the cooling capacity by 10%. This
measure applies to new building only, and excludes warehouse and lodging. Micro-
AXCESS was used to model the change in HVAC end use consumption- due to the
revised building characteristics and reduced cooling capacity; these results were then
combined with the dimming ballast measure (see measure L-D-19/20). Estimated
lighting energy and demand savings is 56.1% and 65%, while cooling energy and -
demand savings range from 13.7% to 28.7% and 14.7% to 32.4%, respectively
depending on the building type and region. The cooling and heating impacts are shown
in a table following the lighting tables for this measure in Appendix L. The DSM costs
include the incremental costs of the enlarged spectrally selective glazing area and the
reduced cooling capacity, as well as the full cost -of the 34W fluorescent lamp/dimming
fixture; while the base case cost includes the full cost of the 4OW fluorescent lamp/EE
ballast fixture. Technical feasibility ranges from 21 % to 81 % depending on the
building type - this was based on the ratio of perimeter floorspace (15 feet deep) to the
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total building floorspace, by building type.

4300. PHOTOELECTRIC CONTROL - This measure consists of retrofitting
photoelectric controls onto exterior lighting. Using Micro-AXCESS, the base case
exterior lighting schedule of 4 p.m. to 7 a.m. (set for most building types) was changed
to automatically turn on and off relative to daylighting hours. Estimated exterior lighting
energy savings ranged from 14.7% to 25.4%, depending on the base case schedule of
each building type. As expected, there are no demand savings. The capital cost of each
photoelectric sensor is $10 (Grainger’s "91) which is converted + $/ksf based on the size
and function of each building type; this ranged from $1/ksf to $12/ksf. It was assumed
that the installation cost is 75 % of the capital cost. Technical feasibility and current
penetration are assumed to be 80% and 35%, respectively (SRC).

5060. MULTIPLEX AND OPEN DRIVE REFRIGERATION SYSTEMS - These
measures consist of various air-cooled refrigeration systems which are compared to a
stand-alone compressor system. Measures R-D-1 through R-D-6 include a multiplex
system with or without ambient or mechanical subcooling, external liquid suction heat
exchanger, in addition to an open-drive (ASD) refrigeration system. The energy and
demand impacts, as well as cost and applicability of these measures were primarily based
on two EPRI reports - details of these measures are shown in Appendix M. Although the
EPRI studies includes analysis of multiplex evaporative condensing systems in addition
to the air-cooled condensing systems, the evaporative condensing systems were not
included in this study. It was assumed these measures are applicable to the restaurant,
grocery, warehouse and hospital market segments.

5070. ANTI-CONDENSATE HEATER CONTROLS - It is assumed this measure saves
5% energy and demand and is applied to all market segments, except office, warehouse,
and miscellaneous. The capital and installation costs are $150 and $40 per control (one
control per refrigerator case, 8 cases per 25.6 ksf). Cost and impact estimates based on
an assessment study done for Bonneville, 1988. Current penetration is assumed to be
30% (SRC).

5080. HIGH R-VALUE GLASS DOORS - This measure consists of replacing single
glass doors or retrofitting refrigeration cases with high R-value glass doors. An average
of 30% energy and demand savings is assumed. The installed cost of the measure is
$1,000 per display case.” This technology is applied to all.market segments, except
office, warehouse, and miscellaneous with various levels of technical feasibility and a
current penetration of 70% (SRC).

5090. REFRIGERATION ENERGY MANAGEMENT SYSTEM - This technology
consists of strategically controlling many or all refrigeration systems in a given facility.
From the EPRI Commercial TAG Volume, an energy and demand savings of 10 % and
5 % is assumed, at an installed cost of $20,000 per multifunctional EMS. It is assumed
this technology is only applicable to the grocery market segment, which has an assumed
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current penetration of 50% (SRC).

5100. DUAL-PATH AIR CONDITIONING - Similar to Heat Pipe Enhanced Air
Conditioning, this technology removes a significant amount of moisture from incoming
air before passing over the evaporator, Its best, if not only application is where there is
high humidity levels; therefore, the dual-path air conditioner is only analyzed for the
grocery market segment. Energy and demand impacts, and costs have been estimated
based on a case study in Miami, Florida, presented in an EPRI brochure, Dual-Path
Supermarket HVAC Systems, 1991 [CU.2053.10.911. These estimates are as follows:

Energy Demand Savings Savings
(%) (%)
Cooling 18 3.4
Vent. Fan 18 0
Refrig. 19.5 0

The incremental cost is $276/ksf, based on the same study. Although this is an air
conditioning technology, it is placed with this end use category, because its applicability
is focused on high refrigeration loads. It is assumed this technology has no current
penetration.

6010. HEAT PUMP WATER HEATER - This measure consists of replacing
conventional electric hot water heaters with heat pump hot water heaters. Estimated
energy and demand savings is 50% (assuming an average seasonal COP of 2.0). The cost
of this measure is $5,831 per heat pump water heater.? while the conventional electric
water heater costs $1,312 per tank.?> This measure was applied to all market segments
with an assumed technical feasibility of 80%, with a negligible current penetration (0 %)
(SRC).

6020. SOLAR WATER HEATER - Solar water heaters were analyzed for all building
types. The technology data was developed based on the following information provided
by FSEC: 700 Btu per sf of collector is recoverable; 0.5 sf of collector per gallon DHW
per day; and, installed capital cost of $50 per sf of collector. The hot water energy
savings was estimated to be 64.6% using the above parameters; while, summer and
winter demand savings are assumed to be 85% and 10%, respectively. The area of
collector varies by building type. The final cost of the collector also includes the water
tank cost. The solar heater -water tank is estimated to be 3 times the size of the standard
DHW tank.

2 Commercial Heat Pump Water Heaters Application Handbook, 1990
3 A.O.Smith, 1992
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6030. HEAT RECOVERY WATER HEATER - This measure consists of an electric
water heater which utilizes a supplemental heat source from the cooling system waste
heat from a double bundle chiller or condenser heat exchanger. There is an assumed 25
% energy savings based on WAPA Guidebook of Commercial DSM Technologies, while
assuming a summer and winter demand savings of 35 % and 15 %, respectively. The
cost is $2,400 per water heater, also based on WAPA. The current penetration is
assumed to be zero.

6040. DHW HEATING INSULATION - This is a retrofit measure consisting of
wrapping an existing water tank with additional insulation. Energy and demand savings
of 5 % is assumed. The installed cost is $55 per hot water tank. The technical
feasibility and current penetration are assumed to be 50% and 20%, respectively (SRC).

6050. DHW HEAT TRAP - This retrofit measure reduces hot water energy due to
backflow through the pipes from natural convection. It is analyzed for all existing
market segments; it is not analyzed in the new market since the technology is a Florida
Energy Efficiency Code for Building Construction - 1991 requirement. Energy savings
is 10% based on the WAPA Guidebook of commercial DSM technologies, while demand
savings is assumed to be 2% (SRC). An assumed installed cost is $25 per water heater
(SRC). The technical feasibility and current penetration is assumed to be 80% and 15%,
respectively (SRC).

6060. LOW FLOW/VARIABLE FLOW SHOWERHEAD - This retrofit measure can
easily be installed in place of existing showers and faucets to reduce the flow of hot
water. It is assumed there are approximately two showerheads and four faucets per
water heater (SRC). Estimated energy and demand energy savings is 15 %. An installed
capital cost equivalent to $40 per water heater was assumed (SRC). This measure was
only analyzed in all existing market segments, and excluded in new buildings, since the
Florida Energy Efficiency Code for Building Construction - 1991 already includes this
measure. Technical feasibility varies by building type based on an assumed (SRC)
percentage of hot water dedicated to showers and faucets:

80% - office, retail, school, college and lodging
50% - grocery, hospital, and miscellaneous
20% - restaurant

Current penetration of this measure is assumed to be 10% (SRC).

6070. DWH RECIRCULATION PUMPS - This option consists of installing timers to
prevent the operation of recirculation pumps on the hot water system typically integrated
with a boiler during periods of no hot water use. The energy saving due to this option
was estimated to be 60 percent (based on case studies provided by OUC). There are no
demand -savings due to this option. The cost of the option is estimated to be $200 per
system which includes the cost of the timer control and accessories. The option is most
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applicable to schools, colleges and hospitals and not very applicable to the other building
types.

6080. GAS WATER HEATER - This is a conventional appliance that burns gas to
heat water. Conversion to this unit requires adequate fresh and exhaust air ducting. The
site efficiency of these devices is about 57%-60%.

Cooking Technologies

7010. CONVECTION OVENS - This technology was modeled as a replacement option.
The convection ovens have an efficiency of 65 % as compared to the 55 % efficiency of
standard ovens. Therefore, energy and demand savings were estimated to be 15.4%. The
option was applied to restaurants, grocery, school, hospitals, and lodging. The cost
estimates are based on $1,000 per convection oven and 2 ovens per 5,000 square foot
restaurant. The costs for other-building types were prorated based on energy use.

7020. ENERGY EFFICIENT ELECTRIC FRYERS -.This technology was modeled
as a replacement technology applicable to the same building types as the previous option.
Energy and demand savings were estimated to be 10%. The cost estimates are based on
$300 per efficient fryer, 2 fryers per 5,000 square feet of restaurant, and prorated to
other building types based on energy use.

The approach for developing the load impacts for most of these measures was based on
other studies, engineering estimates (mostly by SRC), and input from the technical
subcommittee members.

7030. GAS COOKING - Replacement of electric forms of cooking with conventional

gas burners and convection ovens. The advantage of this form of appliance is the
savings from not having to convert fuel to electricity prior to its use.

W:AULSOODSM9NCOM&RES.TIS
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