AkWh =BHP / fjpoerXx HOURS x ESF

Where:
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BHP = The brake horsepower of the motor. To be collected with the application.
Mo = Efficiency of the motor that is driven by the VFD. To be collected with the application.
HOURS = The hours of operation for the motor. Default hours shown in table below.

[Apphcation ~ [ HOURS™® |
Hot water pump 6000
Chilled Water pump 1,852
Fans 3985

ESF  =Energy Savings Factor. See table in reference section.

For example, a VFD on a 5 BHP chilled water pump with 95% efficiency would see enesgy savings of;
AkWh=(5/0.95 * 1,852 * 0.432)

=4,211 kWh

Summer Coincident Peak Demand Savings

AkW  =BHP / fpowr X DSF

Where:

DSF =Demand Savings Factor. See table in reference section

For example, a VFD on a 5 BHP chilled water pump with 95% efficiency would see peak demand savings of:

AKW =(5/0.95 * 0.299)
=157kW

Baseline Adjustment

There are no expected code changes in the future.

Fossil Fuel Impact Descriptions and Calculation

There are no expected fossil fuel impacts for this measure.
Deemed O&M Cost Adjustment Calculation

There are no expected O&M savings associated with this measure.

Reference Tables

HVAC Fan vm smw Factors""
Baseline | ESF | DsF
Constant Volume 0.535 2

| Air foil / backward inlet 0.354 0.26
Air foil inlet guide vanes 0.227 0.13
Forward curved 0.179 0.136
Forward curved inlet guide vanes 0.092 0.03

516 CL&P and UI Program Savings Documentation for 2008 Program Year. Average of hours across all building types.

517 Ibid.
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HVAC Pump VFD Savings Factors™
System | ESF | DSF_
Chilled water pump 0.432 | 0.299
| Hot water pump 0.482 0
Ohio VFD Cost sis
AT
Adjutatio-
. Frequency
Altivas 61 (3] Altivar 61 (3-| Dove 3- AF-300 P11 § AF-300 P11 Altivar 31 (34
phas, 208- | phese, 400- | phase, 200- [0 pimse, 200{3-phese, 380] Attivar 3t (3-phase, | phase, 400- Tod
U0VAC, | S80VAC, | BOVAC BOVAC, | 480VAC, | 208-240 VAC,50/60 | 460 VAC, Average Installed

__Coar*

: 908

Cohezbos 292

Mmion 83

Toledo 10

Zmesville us

Sevbenville 95

Lomin 954

Qeveland 1042

Aloon 962

Yomgstown s

Hamilion 4}

Cincimnsti o

Dayton 881

Spumgield 812

Anslyis prepased by 3 Socks, Optimal Energy Inc. Chillicothe 942
kd-10 Afhens e
Lima 812

Aversge %04

518 Ibid.
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Cool Roof (Retrofit - New Equipment)

Official Measure Code (Measure Number: X:X-X-X (Efficient Products, Lighting End'U

Description
This section covers installation of “cool roof” roofing materials in commercial buildings. The cool roof is assumed

to have a solar absorptance of 0.3°'° compared to a standard roof with solar absorptance of 0.8"®. Egergy and
demand saving are realized through reductions in the building cooling loads. The approach utilizes DOE-2.2
simulations on a series of commercial prototypical building models. Energy and demand impacts are normalized per
thousand square feet of roof space.

Definition of Efficient Equipment
The efficient condition is a roof with a solar absorptance of 0.30.

Definition of Baseline Equipment
The baseline condition is a roof with a solar absorptance of 0.80

Deemed Calculation for this Measure
Annual kWh Savings =SF/ 1000 * AkWhyr
Summer Coincident Peak kW Savings = SF/ 1000 * AkWyer x 0.74
Annual MMBtu Increase = SF/ 1000 * AMMBtuycr

Deemed Lifetime of Efficlent Equipment
The expected lifetime of the measure is 15 years*>' .

Deemed Measure Cost
The full installed cost for retrofit applications is $8,454.67 per one thousand square feet (kSF)™2.

Deemed O&M Cost Adjustments
There are no expected O&M cost adjustments for this measure.

Colincidence Factor
The coincidence factor is 0.74°2.

REFERENCE SECTION

Calculation of Savings

Energy Savings
AkWh =SF/ 1000 * AkWhyer

319 Maximum value to meet Cool Roof standards under California’s Title 24

2 1eron. 2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. December 2005.

52 2008 Database for Energy-Efficiency Resources (DEER), Version 2008.2.05, “Effective/Remaining Useful Life Values”,
California Public Utilities Commission, December 16, 2008

32 2005 Database for Energy-Efficiency Resources (DEER), Version 2005.2.01, “Technology and Measure Cost Data”,
Califomia Public Utilities Commission, October 26, 2005

5B Coincidence factor supplied by Duke Energy for the commercial HVAC end-use. Pending verification based on information
from the utilities.
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Where:
SF = The square footage of the roof. To be collected with the incentive form.
AkWhycp = unit energy savings per 100 square feet of roof. See lookup table below.

For example. an assembly building in Dayton with 1,000 square feet of roof:
AkWh =1,000/1,000 * 184
=192 kWh
Summer Coincident Peak Demand Savings

AkW = SF/1000 * AkWyer x CF

AKWsp = unit demand savings per 1,000 square foot of roof area. This can be found in the table
below.
CF = The summer coincident peak factor, or 0.74.

For example, an assembly building in Dayton with 1,000 square feet of roof:

AKW  =1,000/1,000 * 0.165 * 0.74
=0.122kW

Baseline Adjustment

There are no expected future code changes to affect this measure.
Fossil Fuel Impact Descriptions and Calculation

AMMBtu = SF / 1000 * AMMBtuysy

Where:
AMMBtuysy = unit gas savings per 1000 square feet of roof space. See lookup table below.
For example, an assembly building in Dayton with 1,000 square feet of roof:
AMMBtu = 1,000/ 1,000 * -1.54
=-1.54 MMBtu

Deemed O&M Cost Adjustment Calculation
There are no expected Q&M costs or savings associated with this measure.

Reference Tables

34 Unit energy, demand, and gas savings data is based on a series of prototypical small commercial building simulation runs.
The prototypes are based on the California DEER study prototypes, modified for local construction practices. Simulations were
run using TMY3 weather data for each of the cities listed. Building prototypes used in the energy modeling are described in
Appendix A - Prototypical Building Energy Simmlation Model Development.
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Dayton 184 0.165 -1.54
Mansfield 143 0.029 -1.59
Toledo 155 0.021 -1.62
Akron 149 0.098 -1.06
Cincinnati 184 0.124 -0.99
Cleveland 147 0.093 -1.08
Big Box Retail Columbus 173 0.120 -1.21
Dayton 174 0.112 -1.01
Mansfield 145 0.112 -1.11
Toledo 159 0.099 -1.12
Akron 141 0.100 -2.10
| Cincinnati | 183 0.050 -2.40
Cleveland 137 0.050 -2.55
Fast Food Restaurant | Columbus 164 0.000 -2.35
| Dayton 163 0.100 -2.25
Mansfield 136 0.100 -2.20
Toledo 140 0.050 -2.70
| Akron 191 0.175 -1.75
Cincinnati 145 0.150 -1.85
Cleveland 145 0.075 -1.85
Full-Service Restaurant | Columbus 171 0.125 -1.93
| Dayton 171 0.175 -1.85
Mansfield 136 0.125 -1.88
Toledo 158 0.150 -1.93
Akron 95 0.116 -1.69
Cincinnati 126 0.083 -1.78
Cleveland 99 0.078 -1.69
Light Industrial Columbus 106 0.085 -1.91
Dayton 108 0.101 -1.83
Mansfield 84 0.146 -1.74
Toledo 105 0.105 -1.73
Akron 206 0.500 -2.86
| Cincinnati | 322 0.668 -3.00
Cleveland 230 0.502 -2.96
Primary School Columbus 241 0.570 -3.30
Dayton 284 0.508 -3.00
Mansfield 189 0.324 -3.09
Toledo 237 0.456 -3.01
Akron 148 0.080 -0.98
[ Cincinnati | 190 0.100 -0.94
Cleveland 148 0.060 -1.02
Small Office Columbus 175 0.080 -1.06
Dayton 173 0.020 -0.98
Mansfield 143 0.080 -1.06
Toledo 166 0.080 -1.00
Small Retail Akron 173 0.141 -1.50
Cincinnati 173 0.141 -1.50
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TCity [ AkWhyr | AkWiner | AMMBt
Cleveland 169 0.078 -1.53
Columbus 190 0.109 -1.77
Dayton 194 0.156 -1.64
Mansfield 154 0.094 -1.67
Toledo 178 0.109 -1.69
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Commercial Window Film (Retrofit - New Equipment)
Official Measure Code (Measure Number: X:-X-X-X(Efficieat Products, HVAC End Use)

Description

This section covers installation of reflective window film in commercial buildings. The baseline condition is
assumed to be double pane clear glass with a solar heat gain coefficient (SHGC) of 0.73 and U-value of 0.72 Btwhr-
SF-deg F. The window film is assumed to provide a SHGC of 0.40 or less. Energy and demand savings are realized
through reductions in the building cooling loads. The approach utilizes DOE-2.2 simmlations on a series of
commercial prototypical building models. The commercial simulation models are adapted from the California
Database for Energy Efficiency Resources (DEER), with changes to reflect Ohio climate and building practices.
Energy and demand impacts are normalized per 100 square feet of window.

Definition of Efficient Equipment
The efficient condition is double pane clear glass windows with a standard window film. The standard window film
will lower the SHGC to 0.40.
Definition of Baseline Equipment
The baseline condition is double pane clear glass windows without any window film, with a U-value 0£0.72, and a
SHGC of 0.73.
Deemed Calculation for this Measure
Annual KkWh Savings = SF / 100 * AkWhgosr
Summer Coincident Peak kW Savings = SF / 100 * AkW s * 0.74
Annual MMBtu Increase = SF / 100 * AMMBtu;gosr
Deemed Lifetime of Efficient Equipment
The expected lifetime of the measure is 10 years™
Deemed Measure Cost
This is a retrofit only measure. Acnmlmstalledcostshouldbeuse butforanalyslspmpos&s the full installed cost
including labor is assumed as $267 per 100 square feet of windo w‘

Deemed O&M Cost Adjustments
There are no expected O&M savings associated with this measure

Coincidence Factor
The summer peak coincidence factor for this measure is 74%>".

32 2008 Database for Energy-Efficiency Resources (DEER), Version 2008.2.05, “Effective/Remaining Useful Life Values”,
California Public Utilities Commission, December 16, 2008

32 2008 Database for Energy-Efficiency Resources (DEER), Version 2008.2.05, “Cost Values and Summary Documentation”,
California Public Utilities Commission, December 16, 2008

521 Coincidence factor supplied by Duke Energy for the commercial HVAC end-use. Pending verification based on information
from the utilities.
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REFERENCE SECTION
Calculation of Savings
Energy Savings
AkWh = SF/ 100 * AkWhoosp
Where:
SF = glazing surface area of installed window film, not including frame (square
feet)
AkWhyoosr = unit energy savings per 100 square feet of window film. See lookup table
below.
Summer Coincident Peak Demand Savings
AkW =SF /100 *Akw‘m’CF
Where:
AkWioosy = unit demand savings per 100 square feet of window film. See lookup table
below.
CF = summer coincident peak factor
=0.74
Baseline Adjustment

Since this is a retrofit measure that only applies to existing buildings with clear, double pane windows, future code
adjustments should not affect projected savings.

Fossil Fuel Impact Descriptions and Calculation
AMMBtu = SF/ 100 * AMMBtugsr

Where:
AMMBt gosF = unit heating energy savings per 100 square feet of window film. See lookup
table above.

Deemed O&M Cost Adjustment Calculation
‘There are no expected O&M savings or costs associated with this measure.

Reference Tables
Table 10: Window Film L -
Buflding Tvpe | g_‘y ] AR Whissr | AkWiseer. | AMMB taioess .
Assembly Akron 309 0.1 4.4
Cincinnati 404 0.14 4.0
Cleveland 347 0.15 4.2
Columbus 316 0.05 -5.1
Dayton 349 0.16 -4.7

2 Unit energy, demand, and gas savings data is based on a series of prototypical small commercial building simulation runs.
The prototypes are based on the California DEER study prototypes, modified for local construction practices. Simulations were
run using TMY3 weather data for each of the cities listed. Building prototypes used in the energy modeling are described in
Appendix A - Prototypical Building Energy Simmulation Model Development.
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Mansfield 292 0.05 4.8
Toledo 285 0.04 -5.4
Akron 298 0.19 -3.2
Cincinnati 350 0.15 -3.3

Cleveland | 310 0.16 32
Big Box Retail Columbus 304 0.12 -3.6
| Dayton 333 0.18 -3.5
Mansfield 287 0.17 4.1
Toledo 303 0.14 -3.8
Akron 240 0.19 -5.2
Cincinnati 292 0.14 -5.4
Cleveland 254 0.14 -5.1
Fast Food Restaurant | Columbus 259 0.07 5.1
Dayton 272 0.15 ~5.2
Mansfield 235 0.17 -5.7
Toledo 237 0.12 -6.0
Akron 220 0.19 ~7.5
Cincinnati 281 0.17 -7.1
Cleveland 236 0.19 -6.9
Full Service Restaurant | Columbus 255 0.17 -6.6
Dayton 264 0.19 -7.2
| Mansfield 222 0.19 -7.3
Toledo 227 0.19 7.9
Akron 197 0.20 -4.1
Cincinnati | 225 0.14 4.6
Cleveland 222 0.07 -3.9
Light Industrial Columbus 160 0.14 -4.6
| Dayton 230 0.14 4.1
Mansfield 172 0.23 -4.4
Toledo 181 0.14 44
Akron 345 0.18 -7.2
Cincinnati 452 0.20 -7.8
Cleveland 399 0.17 -7.2
Primary School Columbus 352 0.17 -7.6
| Dayton _ 416 0.20 -1.7
Mansfield 329 0.06 -8.0
Toledo 357 0.15 -7.8
Akron 245 0.14 -2.7
Cincinnati 304 0.14 -2.5
| Cleveland 258 0.12 -2.7
Small Office Columbus 271 0.12 -2.6
Dayton 282 0.09 2.7
| Mansfield 247 0.13 -3.0
Toledo 264 0.13 -3.0
Small Retail Akron 259 0.17 4.6
Cincinnati 311 0.15 -4.5
Cleveland | 269 0.15 -4.6
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Bufiding Type |City | AkWhyoeer | AkWigecr | AMMBtuyocc
Columbus 277 0.14 -4.6
| Dayton 286 0.18 -4.9
Mansfield 252 0.18 -5.1
Toledo 262 0.16 -5.3
Version Date & Revision History
Draft: Portfolio#d
Effective date:  Date TRM will become effective
End date: TBD
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Roof Insulation (Retrofit - New Equipment)

Official Measure Code (Measure Number: X-X:X (Efhcieal Prodoets) Lighting B

Description

This section covers improvements to the roof insulation in commercial buildings. Roof insulation R-value is
assumed to increase to R-18 from the baseline level assumed for each building type. Energy and demand saving are
realized through reductions in the building heating and cooling loads. The approach utilizes DOE-2.2 simulations
on a series of commercial prototypical building models. The commercial simmlation models are adapted from the
California Database for Energy Efficiency Resources (DEER) study, with changes to reflect Ohio climate and
building practices. Energy and demand impacts are normalized per thousand square feet of installed insulation.

Definition of Efficient Equipment
The efficient condition is R-18 insulation on the roof.
Definition of Basellne Equipment
The baseline condition by building type is shown in the table below:
‘BuildingType | Baseline R-Value
Assembly R-12
Big Retail R-13.5
Fast Food R-13.5
Full Service Restaurant R-13.5
Light Industrial R-12
| School R-13.5
| Small Office R-13.5
Small Retail R-13.5

Deemed Calculation for this Measure
Annual kWh Savings =8F /1000 * AkWhysr
Summer Coincident Peak kW Savings = SF/ 1000 * AkWsp * 0.74
Annual MMBtu Increase = SF/ 1000 * AMMBtuysy

Deemed Lifetime of Efficlent Equipment
The expected lifetime of the measure is 20 years*”.

Deemed Measure Cost
The full installed cost for retrofit applications is $1.36 per square foot™®.

Deemed O&M Cost Adjustments
There are no expected O&M cost adjustments for this measure.

Coincidence Factor
The coincidence factor is 0.74°>!.

52 2008 Database for Energy-Efficiency Resources (DEER), Version 2008.2.05, “Effective/Remaining Useful Life Values”,
California Public Utilities Commission, December 16, 2008.

% 2008 Database for Energy-Efficiency Resources (DEER), Version 2008.2.05, “Cost Values and Summary Documentation”,
California Public Utilities Commission, December 16, 2008.

3 Coincidence factor supplied by Duke Energy for the commercial HVAC end-use, Pending verification based on information
from the wtilities.
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REFERENCE SECTION

Calculation of Savings
Energy Savings
AkWh =SF/ 1000 * AkWhysr
Where:
SF = The square footage of the roof. To be collected with the incentive form.
AkWhyep = the kWh savings per thousand square feet of roof area. This depends on the building
type and region in Ohio, and can be found in the lookup table below.
Summer Coincident Peak Demand Savings
AKkW  =SF/ 1000 * AkWy * CF
Where:
AkWysr = the kW savings per thousand square feet of roof area. This depends on the building
type and region in Ohio, and can be found in the lookup table below.
CF = The summer coincident peak factor, or 0.74.

Baseline Adjustment
There are no expected future code changes to affect this measure.

Fossil Fuel Impact Descriptions and Calculation
AMMBtu = SF/ 1000 * AMMBtuysr
Where:
AMMBtuss = unit gas savings per thousand square feet of roof space. See lookup table
below.

Deemed O&M Cost Adjustment Calculation
There are no expected O&M costs or savings associated with this measure.

Reference Tables

Roof Insulation™?
_Buil 1City | AkWhgr | AKW,g | AMMB!
["Akron 28 0.047 3.5
Cincinnati 34 0.065 2.7
Cleveland 26 0.021 2.9
Assembly Columbus 36 0.024 3.2
Dayton 36 0.076 35
Mansfield 31 0.012 3.3
Toledo 41 0.018 5.0

2 Unit energy, demand, and gas savings data is based on a series of prototypical small commercial building simulation runs.
The prototypes are based on the California DEER study prototypes, modified for local construction practices. Simulations were
run using TMY3 weather data for each of the cities listed. Building prototypes used in the energy modeling are described in
Appendix A - Prototypica! Building Energy Simulation Model Development.
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| Bullding Type [ City | AkWhygr | AKWyg | AMMBtuyg
Akron -6 0.025 2.5
Cincinnati -5 0.039 1.9
Cleveland -4 0.028 2.5
Big Box Retail | Columbus -1 0.034 2.6
| Dayton 2 0.032 2.5
Mansfield -8 0.030 2.8
Toledo 2 0.023 3.0
| Akron 37 0.050 3.6
Cincinnati 49 0.000 3.1
Cleveland 43 0.000 3.6
l{:ttam Columbus 39 0.000 33
Dayton 45 0.050 34
___M_Ensﬁeld 36 0.050 3.7
Toledo 43 0.000 38
| Akron 74 0.050 5.1
Cincinnati 7.1 0.050 43
; Cleveland 78 0.025 5.3
F;ne;tm Columbus | 63 0.050 43
Dayton 69 0.075 44
| Mansfield | 71 0.050 5.3
Toledo 84 0.050 5.6
| Akron 57 0.028 43
Cincinnati 68 0.018 3.6
Light Cleveland 64 0.012 42
Tndustrial Columbus 51 0.023 3.6
Dayton 63 0.028 4.1
| Mansfield | 60 0.029 4.5
Toledo 53 0.021 4.4
Akron 115 -0.008 44
| Cincinnati | 131 0.150 3.9
" Cleveland 117 0.106 44
Pamary [ Columbus | 109 | 0054 4.0
Dayton 126 0.034 4.2
Mansfield 113 0.056 4.7
Toledo 116 0.108 4.6
Akron 21 0.020 2.1
Cincinnati 26 0.040 1.6
Cleveland | 27 0.020 2.1
Small Office | Columbus 21 0.040 1.7
[ Dayton 26 0.000 1.9
Mansfield 20 0.040 22
Toledo 23 0.020 2.1
Small Retail | Akron 51 0.047 34
Cincinnati 52 0.047 2.8
Cleveland 53 0.031 34
Columbus 43 0.031 29
Dayton 53 0.047 3.2
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Mansfield 48 0.047 3.6
Toledo 52 0.031 38
Version Date & Revision History
Draft: Portfolio
Effective date: I "tbﬂ'RM{ivgl%;
End date: Date TRM will
2010 Ohio Technical Reference Manual - August 6, 2010 221

Vermont Energy investment Corporation



KyPSC Case No. 2014-00280
STAFF-DR-01-028 Attachment
Page 222 of 397

High Performance Glazing (Retrofit - Early Replacement)
Official Measure Code (Measure Number: X-X-X-X (Efficient Products, Lighting End Use)

Description

This section covers installation of high performance glazing in commercial buildings. The baseline condition is
assumed to be double pane clear glass with a solar heat gain coefficient of 0.73 and U-value of 0.72 Btu/hr-SF-deg
F. The efficient glazing must have a solar heat gain coefficient of 0.40 or less and U-value of 0.57 Btu/hsr-SF-deg F
or less. Energy and demand saving are realized through reductions in the building heating and cooling loads. The
approach utilizes DOE-2.2 simulations on a series of commercial prototypical building models. The commercial
simulation models are adapted from the California Database for Energy Efficiency Resources (DEER) study, with
changes to reflect Ohio climate and building practices. Energy and demand impacts are normalized per 100 square
feet of window.

Definition of Efficient Equipment
The efficient condition is a window with a U-value of 0.57 and a solar heat gain coefficient of 0.4.

Definition of Baseline Equipment
The baseline condition is a window with a U-value of 0.72 and a solar heat gain coefficient of 0.73.

Deemed Calculation for this Measure
Annual kWh Savings = SF/ 100 * (AkWh;gosr)
Summer Coincident Peak kW Savings = SF / 100 * (AkWgosr) * 0.74
Annual MMBTU Increase = SF/ 100 * (AMMB!u100sr)

Deemed Lifetime of Efficient Equipment
The expected lifetime of the measure is 20 years® .

Deemed Measure Cost
The full installed cost for retrofit applications is $54.82 per square foot of window’>",

Deemed O&M Cost Adjustments
There are no expected O&M cost adjustments for this measure.

Coincidence Factor
The coincidence factor is 0.74°%.

REFERENCE SECTION

Calculation of Savings

333 2008 Database for Energy-Efficiency Resources (DEER), Version 2008.2.05, “Effective/Remaining Useful Life Values”,
California Public Utilities Commission, December 16, 2008.

% Efficiency Vermont Technical Reference User Manual (TRM) Measure Savings Algorithms and Cost Assumptions, February,
19, 2010. Value derived from Efficiency Vermont project experience and conversations with suppliers.

%33 Coincidence factor supplied by Duke Energy for the commercial HVAC end-use. Pending verification based on information
from the utilities.
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Energy Savings
AkWh =SF/ 100 * (AkWhyeosr)
Where:
SF = glazing surface area of installed window, not including frame (square feet).
AkWhyoosr = the kWh savings per 100 square feet of window space. See lookup table
below.
Summer Coincident Peak Demand Savings
AkW  =SF/ 100 * (AkWgs¢) * CF
Where:
AkW ooy = the kW savings per 100 square feet of window space. See lookup table below.
CF = The summer coincident peak factor, or 0.74.
Baseline Adjustment
There are no expected future code changes to affect this measure.
Fossil Fuel Impact Descriptions and Calculation
AMMBtu = SF / 100 * (AMMBtu;eosr)
Where:
AMMB,g05r = unit gas savings per 100 square feet of window space. See lookup table
below.
Deemed O&M Cost Adjustment Calculation
There are no expected O&M costs or savings associated with this measure.
Reference Tables
High Performance Windows ~__ i
City | AkWhyooer | AkW100SF | AMMBtugocy
| Akron 269 0.152 -0.28
Cincinnati 358 0.138 -0.86
Cleveland 300 0.143 -0.75
Assembly Cohn_q_bus 278 0.052 -0.63
Dayton 312 0.157 -0.43
| Mansfield 262 0.052 .26
Toledo 264 0.038 -0.03
Big Box Retail | Akron 267 0.203 -0.35
Cincinnati 315 0.158 -1.23
Cleveland 281 0.169 -0.51
Columbus 278 0.124 -0.91
Dayton 301 0.180 -1.04
Mansfield 263 0.180 -0.56

38 Unit energy, demand, and gas savings data is based on a series of prototypical small commercial building simulstion runs.
The prototypes are based on the California DEER study prototypes, modified for local construction practices. Simulations were
run using TMY'3 weather data for each of the cities listed. Building prototypes used in the energy modeling are described in
Appeadix A - Prototypical Building Energy Simlation Model Development.
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| Bullding Fype | City | AkWhygeey | AKW100SF | AMMBtujposr
oledo 276 0.135 -0.59
Akron 253 0.189 -0.29
Cincinnati 301 0.155 -0.84
Cleveland 269 0.138 -0.31
m Columbus 260 0.069 -0.86
Dayton 280 0.155 -0.65
Mansfield 251 0.172 0.43
Toledo 253 0.120 -0.79
Akron 268 0.193 -0.55
Cincinnati 313 0.166 -1.30
Full-Service |-Cleveland 281 0.193 047
Restaurant | Columbus 265 0.166 -1.63
Dayton 294 0.193 -1.22
Mansfield 259 0.193 -0.86
Toledo 273 0.193 -1.02
Akron 218 0.136 221
Cincinnati 188 0.203 -1.47
g Cleveland 220 0.068 -1.40
mh::'m Columbus 159 0.136 221
| Dayton 236 0.136 -1.47
Mansfield 186 0.226 -1.56
Toledo 185 0.136 -1.81
Akron 398 0.189 -2.53
Cincinnati 493 0.204 -3.50
. Cleveland 443 0.181 -2.63
m Columbus | _ 386 0.172 3.41
Dayton _ 456 0.198 -3.35
Mansfield 384 0.065 -3.10
Toledo 400 0.157 -3.08
| Akron 241 0.144 -0.38
Cincinnati 294 0.144 -0.60
Cleveland 257 0.122 -0.41
Small Office | Columbus 259 0.118 -0.68
Dayton 273 0.083 -0.52
 Mansfield 241 0.131 -0.52
Toledo 258 0.127 -0.59
| Akron 272 0.177 -0.77
Cincinnati 315 0.158 -1.32
Cleveland 283 0.158 -0.75
Small Retail | Columbus 277 0.149 -1.42
Dayton 296 0.177 -1.23
Mansfield 266 0.186 -0.95
Toledo 274 0.158 -1.28
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Engineered Nozzles (Time of Sale, Retrofit - Early Replacement)

L R e

Official Measure Code (Measure Number: X-X-X-X (P 1 name, End Use)

Description

Engineered nozzles use compressed air to entrain and amplify atmospheric air into a stream, thus increasing pressure
with minimal compressed air use. They are able to induce a large airflow entrainment while still using a smaller
volume of air than open jets. The velocity of the resulting airflow is reduced, but the mass flow of the air is
increased, thus increasing the cooling and drying effect. Enexgysavmgsresultduetoadecreasemcompmrwo:k
that is required to provide the nozzles with compressed air. Engineered nozzles have the added benefits of noise
reduction and improved safety in systems with greater than 30 psig.

Deflnition of Efficient Equipment
The efficient condition assumes an engineered nozzle is equipped to the end of a pneumatic tool.

Definition of Baseline Equipment
The baseline condition assumes an open copper tube or an air gun with an open end.

Deemed Savings for this Measure
Annual kWh Savings =0.0145 x (FLOWpasetine - FLOWeqg) X HOURS
Summer Coincident Peak kW Savings =0.0109 X (FLOW gsetine - FLOWegp)

Deemed Lifetime of Efficient Equipment
15 years™’

Deemed Measure Cost
$14°%

Deemed O&M Cost Adjustments
n/a

Coincidence Factor
0.75°%

REFERENCE SECTION

Calculation of Savings
Energy Savings
AkWh = (FLOWpasetine - FLOWeng) X kWean X %USE x HOURS
Where:
kWeean = the average amount of electrical demand needed to produce one cubic foot of air at 100

PSI
=0.29°%

537 pA Consulting Group (2009). Business Programs: Measure Lifa Study. Prepared for State of Wisconsin Public Service
Commission

338 See “Compressed Air Analysis.xls” for cost details

5% pG&E 1996, RLW Schools, RLW CF, SDG&E Time of Use Surveys. Based on 4p-5p peak
’”See“ComprmdAernnlysns.xls” for more detail
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FLOWasetine —'Iheﬂowrateofoompzessedairﬁ'omanopmend(SCFM)
FLOWeng = The ﬂow rate of compressed air from an engineered nozzle (SCFM)
| ascrm
1/8" Nozzle | 21 6 15 V
1/4" Nozzle | 58 11 47
%USE = percent of the compressor total operating hours that the nozzle is in use (5% for 3
seconds of use per minute)
=0.05*?
HOURS = annual operating hours of the compressed air system
= If site specific value is unknown, assume vales based on number of facility shifts as
below:
‘No.ofShifts |’ T Description 3 AR I TR PROE ]
Single Sluﬂ(&'S) 1976 7am - 3pm, weekda minus hohda and scheduled downume
2-Shift 3952 7am ~ 11pm, week minus holidays and scheduled downtimne
3-Shift 5928 24 hours week minus holidays and scheduled downtime
4-Shift 8320 24 hours per day, 7 days a week minus holidays and scheduled downtime

Summer Coincident Peak Demand Savings
AKW = AkWh/HOURS x CF
Where:
AkWh = Energy Savings, caculated above
HOURS = Operating Hours, see above
CF = Peak coincidence factor
=0.75

Fossil Fuel Impact Descriptions and Calculation
n/a

Water Impact Descriptions and Calculation
n/a

Deemed O&M Cost Adjustment Calculation
n/a

Version Date & Revlslonmstory

“‘MadnwysﬁmdbookZStthxuon.

32 Survey of Engineered Nozzle Suppliers
58 Assumes 50% handheld air guns and 50% stationary air nozzles. Manual ais guns tend to be used less than stationary air
nozzles, and a conservative estimate of 1 second of blow-off per minute of compressor run time is assumed. Stationary air
nozzles are commonly more wasteful as they are often mounted on machine tools and can be manually operated resulting in the
possibility of a long term open blow sitnation. An assumption of 5 seconds of blow-off per minute of compressor run time is
used.
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Insulated Pellet Dryers (Retrofit)

Offictal Measure Code (Measure Number: X-X-X-X (Program name, End Use)

Description

Page 228 of 397

Resin pellets used in injection molders and extruders are typically dried using electrically heated and desiccant dried
air. Flexible ducts in the 3” to 8” diameter size range circulate the drying air. Air temperatures usually range from
160°F to 200°F. Un-insulated duct heat loss must be replaced by electric resistance heaters. Most facilities have

pellet dryers running constantly to maintain pellet dryness at all times.

Definition of Efficient Equipment
The efficient condition is a pellet dryer with insulation on the heat ducts,

Definition of Baseline Equipment
The baseline condition is pellet dryer with un-insulated heat ducts.

Deemed Savings for this Measure
Annual kWh Savings =L X (KWhasetine-kWer) x HOURS
Summer Coincident Peak kW Savings =L X (KWiasctine-kWes) X CF

Deemed Lifetime of Efficient Equipment
5y

Deemed Measure Cost
Incremental costs are based on linear feet and diameter of heating ducts.

Incremental Capital Cost*

G 7 Tncremental Cost of
R o T A A B o 3 Insulation !!!.’ 5555
3 $33
4” $43
5 $54
6" $65
8” $86

Deemed O&M Cost Adjustments
na
Colincidence Factor
0.75°%
REFERENCE SECTION
Calculation of Savings
34 pogineering Judgment

545 Based on 8 review of available manufacturer pricing information
46 pG&E 1996, RLW Schools, RLW CF, SDG&E Time of Use Surveys.
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Energy Savings
AkWh = Lx (kakwd) x HOURS
Where:
AkWh = pon-coincident demand savings
L = Length of pipe to be insulated (ft.)
KWsetine— maximum hourly demand at technology level without insulation
= See table below
kW = maximum hourly demand at technology level with pipe insulation
= See table below
HOURS = annual operating hours
=4962%"

Summer Coincident Peak Demand Savings
AKW =Lx (ka-kWﬂ-) x CF
Where:

CF = Summer Coincident Peak Factor
=(.75%¢

Fossil Fuel Impact Descriptions and Calculation
n/a

‘Water Impact Descriptions and Calculation
n/a

Deemed O&M Cost Adjustment Calculation
n/a

347 State of Wisconsin Public Service Commission of Wisconsin, Focus on Energy Evaluation, Business Programs: Deemed
Savings Parameter Development. August 2009. PA Consulting Group Inc.
% PG&E 1996, RLW Schools, RLW CF, SDG&E Time of Use Surveys.
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Reference Tables
Electric Demand for Load Temperatures and Duct Diameters
T"""(,"_f)'""' Duct Diameter (in) KWometive | KWenergyemcientmethod AKW
3 0.0 001 _ 0.02/m_
4 0.04/ft 0.01/1 0.03/f
160 5 0.05/ft 0.01/f 0.04/
6 0.06/ft 0.01M 0.05/ft
8 0.09/t o.o1/ft 0.08/ft
3 0.03M 0.01/R 0.03%
4 0.05/ft 0.01/R 0.04/ft
170 5 0.06/0 0.0 0.05/f
6 0.07/ft 0.01/ft 0.06/
8 0.10/ft 001 0.09/
3 0.04/ _ 0.01M_ 0.03/_
4 0.05/t 0.01/ft 0.04/f
180 5 0.07/1 0.01/R 0.06/ft
6 0.08/1_ 0.01/ft 0.07/t
8 0. 11m o.oﬁ 010/
3 o.ouut 0.0 _ 0.04/ft
4 0.06/t 0.01/ft 0.05/t
180 5 0.07/ft 0.01/R 0.06/f
6 0.09/1 0.01/8t 0.08/ft
8 0.13/8 0.02/ 0.11/%
3 —0.05M 0.0/ 0.04/ft
4 ~ 0.0 0.01/ft 0.06/f
200 5 0.08/f 0.01M 0.07/1
) 0. 1om 0.01M 0.09/ft
8 014/ 0.02/ft 012
Version Date & Revision History
Draft: Portfolio #
Effective date: {
End date:
2010 Ohio Technical Reference Manual - 230
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Injecting Molding Barrel Wrap (Retrofit - New Equipment)

Official Measure Code (Measure Number: X-X-X-X (Program name, End Us:

Description
Removable insulated blankets enclose the cylindrical barrels of an injection molding machine. Surface temperatures

of the barrels range from 300°F to 600°F, depending on the resins processed. Barrels are heated either with electric
resistance band heaters or by friction from the mechanical screw which shears plastic material in the barrel
generating frictional heat. Insulated blankets minimize the use of resistance heating without affecting temperature
control of the resin. Barrel wraps are held in place by straps. Blankets are available either in standard sizes or can be
custom manufactured.

Definition of Efficient Equipment
The efficient condition is assumed to be an injection molding machine with an insulating blanket or vest wrapped
around the barrel.

Deflnition of Baseline Equipment
The baseline condition is assumed to be an injection molding machine with no added insulation.

Deemed Savings for this Measure
Anpual kWh Savings = (AELgss * LENBares * Dpaneg * 1) / 1000 * HOURS

Deemed Lifetime of Efficlent Equipment
5 years™®

Deemed Measure Cost
The actual measure installation cost should be used (including material and labor).

Deemed O&M Cost Adjustments
n/a

Coincidence Factor
0.75°%

REFERENCE SECTION

Calculation of Savings
Energy Savings
AkWh = (AE0s * LENBamt * Dpares * ) / 1000 * HOURS
Where:
AE g, = The difference in heat loss (measured in watts/fY’ needed to replace lost heat) between

an injection molding barrel with insulation compared to an injection molding barrel
without insulation. This is dependent on the operating temperatiure (site specific) and the

;:E o . j ' I -
PG&ER 1996, RLW Schools, RLW CF, SDG&E Time of Use Surveys. Pending verification based on information to be
provided by the utilities.
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thickness of the insnlation (site specific). See the table “Calculating Barrel Heat Loss” in
the reference table section for associated values.

LENpame = The length of the barrel
= Actual installed
Diarres = The diameter of the barrel
= Actual installed
R =3.14159
1000 = conversion factor for watts to kilowatts
HOURS = Annual operating hours

= If actual operating hours are unknown, assume 3952°*.

Summer Coincident Peak Demand Savings

AKW = (AEp.s * LENBe * Do * 1) / 1000 * CF
Where:
CF = Summer Peak Coincidence Factor
=0.75
Fossil Fuel Impact Descriptions and Calculation
n/a
Water Impact Descriptions and Calculation
n/a
Deemed O&M Cost Adjustment Calculation
n/a
Reference Tables
__Calculating Barrel Heat Loss™
tho Insulation | 1.5” Insulation
7 1 Wat 3 A A (Watts/R)
124
14
15.6
17.3
19
21
22.9
24.8
25.8
26.9
28.3
29.9
32.1

3! Defanlt annual operating hours estimate assumes equipment operates continuously on a typical 2-shift opesation (7am — 11pm,

weekdays, minus some holidays and scheduled down time).
3% Industrial Modeling Supplies (2009). Reference/Conversion Chart.

http://www.imscompany.com/pdf/ Tech9420Tips%6208&%20Conversion9620and®20Reference3620Charts.pdf
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Dmﬂ: ?ot@l}g@w
Effective date: Datm’FRM
End date: ;
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ENERGY STAR Hot Food Holding Cabinet (Time of Sale)

Official Measure Code (Measure Number: X-X-X-X (Program name, End Use)

Description

Commercial insulated hot food holding cabinet models that meet program requirements incorporate better
insulation, reducing heat loss, and may also offer additional energy saving devices such as magnetic door electric
gaskets, auto-door closures, or dutch doors. The insulation of the cabinet also offers better temperature uniformity
within the cabinet from top to bottom. This means that qualified hot food holding cabinets are more efficient at

maintaining food temperature while using less energy.

Definition of Efficient Equlpment
The efficient eq:?ment is assumed to be an ENERGY STAR qualified hot food holding cabinet with an idle energy

rate of 0.04kW/

Definition of Baseline Equipment
The baseline equipment is assumed to be a standard hot food holding cabinet with an idle energy rate of 0.1kW/ft*
Deemed Savings for this Measure
Annual kWh Savings =
Full Size Three-Quarter Size Half Stze
5,256 2,847 1,862
Summer Coincident Peak kW Savings =
Full Size Three-Quarter Size Half Size
0.80 0.44 029
Deemed Lifetime of Efficient Equipment
12 years s
Deemed Measure Cost
The incremental cost for Energy Star hot food holding cabinet is assumed to be $1,110°*
Deemed O&M Cost Adjustments
na
Coincidence Factor
0.84%
REFERENCE SECTION
Calculation of Savings
Energy Savings

KWeve = (Wiottase — Wit ) X VOLUME x 1000
KWH =kWgx HOURS

%3 Rood Service Technology Center (FSTC). Default value from life cycle cost calculator.
http://www.fishnick.com/saveenergy/tools/calculators/ecombicalc. php

3% NYSERDA Deemed Savings Database

355 RLW Analytics. Coincidence Factor Study — Residential and Commercial Industrial Lighting Measures. Spring 2007.
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KWene

kWie
AkW

Where:

kW

Wiootett = the electrical demand per cubic foot of the efficient equipment
VOLUME = the internal volume of the holding cabinet (ft%)
1,000 = conversion of W to kW
VOLUME!!’ 20 12 8
| Wote 70 70 70
Weaet 22 27 29
kWsave 0.96 0.52 0.34
CF = Summer Peak Coincidence Factor
=0.84
Fossil Fuel Impact Descriptions and Calculation
na
Water Impact Descriptions and Calculation
n/a
Deemed O&M Cost Adjustment Calculation
n/a
Reference Tables
n/a
Version Date & Revision History
Effective date e T become effectivg
End date: ase to be effective (or TBD)
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= the difference in connected load between the baseline and the efficient equipment
(before the coincidence factor is applied)

HOURS = Annual operating hours
oS

Summer Coincident Peak Demand Savings

= (Wmm—whg)xVOLM X 1000
=kWxCF

= the difference in connected load between the baseline and the efficient equipment
(before the coincidence factor is applied)
Winotvase = the electrical demand per cubic foot of the baseline equpiment

5% Food Service Technology Center (FSTC), based on assumption that restaurant is open 15 hours a day, 365 days a year.
557 Sizes are from ENERGY STAR calculator
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Steam Cookers (Time of Sale)

Description

Energy efficient steam cookers that have eamed the ENERGY STAR offer shorter cook times, higher production
rates, and reduced heat loss due to better insulation and more efficient steam delivery system. Energy usage
calculations are based on 12 hours a day, 365 days per year, with one preheat and cooking 100 pounds per day of
food.

Definition of Efficient Equipment
The efficient condition assumes the installation of an ENERGY STAR qualified steam cooker.

Definition of Baseline Equipment
The baseline condition assumes a conventional boiler-style steam cooker meeting minimum federal standards for
electricity and water consumption.
Deemed Calculations for this Measure
Annual kWh Savings = kWHiyase - kWheg
Summer Coincident Peak kW Savings = (Annual kWh Savings / HOURS) x CF

Deemed Lifetime of Efficient Equipment
12 years®®

Deemed Measure Cost
The incremental cost of an ENERGY STAR steam cooker is $2,000°%

Deemed O&M Cost Adjustments
n/a

Coincidence Factor
0.84°%

REFERENCE SECTION

Calculation of Savings

Energy Savings
kWH ={LB x Epopop/EFF + IDLE x (HOURSpay — LB/PC — PREmnvg /60) + PREgngrcy] X DAYS
AkWh =kWHygse - kWher

Where:
kWHigse = the annual energy usage of the baseline equipment calculated using baseline values

kWH = the annual energy usage of the efficient equipment calculated using efficient values
HOURSpay = Daily operating hours

5% Food Service Technology Center (FSTC). Default value from life cycle cost calculator.
http//www.fishnick.com/saveenergy/tools/calculators/esteamercalc.php

5% NYSERDA Deemed Savings Database

3 RLW Analytics. Coincidence Factor Study — Residential and Commercial Industrial Lighting Measures. Spring 2007.
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= 12%!
PREmng = Preheat time (min/day), the amount of time it takes a steamer to reach operating
temperature when turmed on
= 15 min/day’®
PREpErGy = Preheat (kWh/day)
=1.5kWh/
Eroop = ASTM Energy to Food (kWh/Ib); the amount of energy absorbed by the food during

cookmg;' per pound of food
=0.038

DAYS = Operating days per year
=365

The following variables are dependent on the pan capacity of efficient equipment which is a site specific
variable. See the ‘Reference Tables’ section for the associated values

EFF = Heavy load cooking energy efficiency (%)
IDLE = [dle energy rate

PC = Production capacity (Tbs/hr)

LB = Pounds of food cooked per day (Ib/day)

Summer Coincident Peak Demand Savings
AkKW = (AkWh/HOURS) x CF

Where:
AkWh = Annual energy savings (kWh)
HOURS = Equivalent full load hours
=4380
CF = Summer Peak Coincideace Factor for measure
=0.84

Fossil Fuel Impact Descriptions and Calculation
n/a

‘Water Impact Descriptions and Calculation
AWater = (Ratey,s — Rates) x EFLH
=30 x EFLH
Where

AWater = Annual water savings (gal)
Ratepase =Wateroowﬁonrate(gal/h)ofbasdineeqﬁpment

Rater = “(.;aslgr consumption rate (gal/h) of baseline equipment
=1

EFLH = Equivalent full load hours
=4380

361 Food Service Technology Center (FSTC), based on assumption that restaurant is open 12 hours a day, 365 days a year.

:FSTC(ZOOZ). Commercial Cooking Appliance Technology Assessment. Chapter 8: Steamers.
Ibid.

3% American Society for Testing and Materials. Industry Standard.

zFSTC(ZOOZ). Commercial Cooking Appliance Technology Assessment. Chapter 8: Steamers.
Tbid.
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Deemed O&M Cost Adjustment Calculation
n/a

Reference Tables

Values for ASTM parameters for baseline and efficient conditions (unless otherwise noted) were determined by
FSTC according to ASTM F1484, the Standard Test Method for Performance of Steam Cookers. These parameters
include the three of the four listed below: Idle Energy Rate, Production Capacity, and Heavy Load Cooking
Efficiency. Pounds of Food Cooked per Day based on the default value for a 3 pan steam cooker (100 lbs from
FSTC) and scaled up based on the assumption that steam cookers with a greater number of pans cook larger
quantities of food per day. It is not known which specific models were tested but the values presented are thought to
be the averages of tested models.

Pmmetetstlm:mmmnumbuofﬂs

#of Pans | Parameter = | Baseline Model | Efficient Model |
Mkate (k 1 0.24
3 Production C i 70 50
Pounds of Food Cooked per Da 100 100
Heavy Load Cooking Energy Efficiency™ | 20% 59%
| Idle Energy Rate (kW) 1325 027
4 | Production Capacity (Tb/h) 87 67
Pounds of Food Cooked per Day 128 128
Heavy Load Cooking Energy Efficiency 20% 52%
1dle Energy Rate (k 1.675 0.24
5 | Production Capacity ) 103 83
Pounds of Food Cooked Da 160 160
Energy Efficiency 20% 62%
Idle m Rate (kW) 2 031
6 Production Capacity (Ib/h) 120 100
Pounds of Food Cooked per Day 192 192
Heavy Load Cooking Energy Efficiency 20% 62%
Version Date & Revlslon Hlstory
Draft:
Effective date:
End date:

367 pfficient values calculated from a list of ENERGY STAR qualified products. See “ES Steam Cooker Analysisxls” for
5% 1bid.
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ENERGY STAR Fryers (Time of Sale)

Official Measure Code (Measure Number: X-X-X-X (Progra

Description

Commercial fryers that have eamed the ENERGY STAR offer shorter cook times and higher production rates
through advanced bumer and heat exchanger designs. Frypot insulation reduces standby losses resulting in a lower
idle energy rate. Fryers that have earned the ENERGY STAR are up to 30% more efficient than standard models.
Energy savings estimates are based on a 15” fryer.

Definition of Efficient Equipment
The efficient equipment is assumed to be an ENERGY STAR qualified electric fryer

Definition of Baseline Equipment
The baseline equipment is assumed to be a standard electric fryer with a heavy load efficiency of 75%.

Deemed Savings for this Measure
Annual kWh Savings =082.71 kWhiyr
Summer Coincident Peak kW Savings =0.22kW

Deemed Lifetime of Efficient Equipment
12 years*®

Deemed Measure Cost
The incremental cost for commercial combination ovens is assumed to be $500°™

Deemed O&M Cost Adjustments
n/a

Coincidence Factor
0.84°"

REFERENCE SECTION

Calculation of Savings

Energy Savings
kWH ={LB x Eroop/EFF + IDLE x (HOURSpay — LB/PC ~ PREmyg /60) + PREpngrgy] X DAYS
AkWh = kWHigse - kWheer

Where:
KWHigse = the annual energy usage of the baseline equipment calculated using baseline values
kWHer = the annual energy usage of the efficient equipment calculated using efficient values
HOURSpay = Dal';}?' operating hours

=16

3® pood Service Technology Center (FSTC). Default value from life cycle cost calculator.
http://www.fishnick.com/saveenergy/tools/calculators/ecombicalc.php

% NYSERDA Deemed Savings Database

™ RLW Analytics. Coincidence Factor Study — Residential and Commercial Industrial Lighting Measures. Spring 2007.
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PREmve = Preheat time (min/day), the amount of time it takes a fryer to reach operating
temperature when turned on
= 15 min/day’”
Eroop = ASTM Energy to Food (kWh/Ib); the amount of energy absorbed by the food during
cooldngs,#er pound of food
=0.167
LB = Pounds of food cooked per day (Ib/day)
=130°"
DAYS =365
EFF = Heavy load cooking energy efficiency (%)
IDLE = Idle energy rate
PC = Production capacity (Ibs/hr)
PREpNerGY = Preheat energy (kWh/day)

Summer Coincident Peak Demand Savings
AKW  =(AkWh/HOURS) x CF
Where:

AkWh = Annual energy savings (kWh)

HOURS = Equivalent full load hours
=4380

CF = Summer Peak Coincidence Factor for measure
=0.84

Fossil Fuel Impact Descriptions and Calculation
n/a

Water Impact Descriptions and Calcalation
n/a

Deemed O&M Cost Adjustment Calculation
n/a

Version Date & Revision History
Draft: ortfolio
Effective date:
End date:

52 Food Service Technology Center (FSTC), based on assumption that restaurant is open 16 hours a day, 365 days a year.
5 FSTC (2002). Commercial Cooking Appliance Technology Assessment. Chapter 7: Fryers.
5% American Society for Testing and Materials. Industry Standard for Commercial Ovens.
5B Food Service Technology Center (FSTC). Default value from life cycle cost calculator.
l}'t‘tp#/ww.ﬁshnickeomluvemgyltoolslcalmﬂatmﬂeoombicalc.php

Baseline values based on assumptions from FSTC life cycle cost calculator. Efficient values reflect averages from a list of
qualifying models found on the ENERGY STAR website (accessed June 2010)
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Combination Oven (Time of Sale)

Official Measure Code (Measure Number: X=X-X-X((Program name, Fnd Use)

Description

A combination oven is a convection oven that includes the added capability to inject steam into the oven cavity and
typically offers at least three distinct cooking modes.

Definition of Efficient Equipment

The efficient equipment is assumed to be an electric combination oven with a heavy load cooking energy efficiency
of at least 60%.

Definition of Baseline Equipment
The baseline equipment is assumed to be a typical low-efficiency oven with a heavy load efficiency of 44%.

Deemed Savings for this Measure
Annual kWh Savings =18,432 kWh
Summer Coincident Peak kW Savings =353kW

Deemed Lifetime of Efficient Equipment
12 years™”’

Deemed Measure Cost
The incremental cost for commercial combination ovens is assumed to be $2,125°™®

Deemed O&M Cost Adjustments
n/a

Coincidence Factor
0.84°®

REFERENCE SECTION

Calculation of Savings
Energy Savings

kWH =[LB x Epogp/EFF + IDLE x (HOURSpay — LB/PC — PREmpyg /60) + PREpnery] X DAYS
AkWh =KkWHiae - kWheer

Where:
KWHinse = the annual energy usage of the baseline equipment calculated using baseline values
kWHer = the annual energy usage of the efficient equipment calculated using efficient values
HOURSpay = Dasx‘!: operating hours

=12

57 Rood Service Technology Center (FSTC). Default value from life cycle cost calculator.
ls!’l'tpzllwww. fishnick com/saveenergy/tools/calculators/ecombicalc.php
NYSERDA Deemed Savings Database
® RLW Analytics. Coincidence Factor Study — Residential and Commercial Industrial Lighting Measures. Spring 2007.
0 Rood Service Technology Center (FSTC). based on assumption that restaurant is open 12 hours a day, 365 days a year.
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DAYS = Days per year of operation
=365
PREmve = Preheat time (min/day), the amount of time it takes a steamer to reach operating
temperature when turned on
= 15 min/day™®
Eroop = ASTM Energy to Food (kWh/Ib); the amount of energy absorbed by the food during
cooking, per pound of food
=0.073
LB = Pounds of food cooked per day (Ib/day)
=2
EFF = Heavy load cooking energy efficiency (%)
IDLE =Idle energy rate
PC = Production capacity (Ibs/hr)
PRquy = Preheat ener; 2y (kWh/day)
Performance Metrics: Baseline and Efficient Values®®
Energy Efficient
Metric _Baseline Model Model
| PREpgRGy (kWh) 3 1.5
| IDLE (kW) 13 3
EFF 44% 60%
PC (ib/hr) 80 100
Summer Coincident Peak Demand Savings
AKW = (AkWh/HOURS) x CF
Where:
AkWh = Anmual energy savings (kWh)
HOURS = Equivalent full load hours
=4380
CF = Summer Peak Coincidence Factor for measure
=0.84

Fossil Fuel Impact Descriptions and Calculation
n/a

Water Impact Descriptions and Calculation
The water savings for commercial combination ovens are assumed to be 87,600 gallons per year™

Deemed O&M Cost Adjustment Calculation
n/a

381 Eood Service Technology Center (2002). Commercial Cooking Appliance Technology Assessment. Prepared by Don Fisher..
Chapter 7: Ovens.
2 American Society for Testing and Materials. Industry Standard for Commercial Ovens.
™ Pood Service Technology Center (FSTC). Default value from life cycle cost calculator.
%tpdlwww.ﬁshnickoonﬂsavemgyhoolslmlcuhmecombink.mp

Tbid.
"’FoodServieeTechnologyCentet(FS’l‘C).Basedonammpﬁonmatbaseﬁnemmewateatmavuagemmofwgal/h
while efficient models use water at an average rate of 20 gal/h
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