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~Wh =BHP I 'llmamrx HOURS x ESF 

Where: 
BHP =The brake horsepower of die motor. To be collected with the application. 
1'1maiar =Efficiency of die motor that is driven by 1he VFD. To be collected with the application. 
HOURS= The hours of operation for the motor. Defimlt hours shown in table below. 

Faus 3 BS 

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

For example, a VFD on a S BHP chilled water pump with 9S% efficiency would see energy savings of: 
~Wh =(SI 0.9S • 1,8.52 • 0.432) 

=4,211 kWh 

Summer Coladdent Peak Demand Savlnp 

.1kW =BHP I 'llmamrX DSF 

Where: 
DSF =Demand Saviop Factor. See table in refereoc:e section 

For example, a VFD on a S BHP chilled water pump with 95% efficiency would see peak demand savings of: 
~W = (S I 0.95 • 0.299) 

= 1.57kW 

Basellne Adjustment 
There are DO expected code changes in the future. 

Fossil Fuel Impact Descaiptlons and Calculation 
There are DO expected fouil fuel impacts for this measure. 

J>ettmed O&M Cost Adjustment Calcalatlon 
There are no expected O&M Savings associated with this measure. 

Reference Tables 

HVACFanVFD- . 517 Facton 
•BUelloi; ' 

~ESP DSF ~ I - 11 1 

ConstalltVohane 0.53S 0.348 
Air foil I backward inlet 0.354 0.26 
Air foil inlet wide vanes 0.227 0.13 
Fmward curved 0.179 0.136 
Forward curved inlet auide vanes 0.092 0.03 

516 CL&:P and m Program savings Doamlentation for 2008 Propam Year. Average of hours across all building types. 
SI? [bid. 
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Factors51' 
r ESF DSF 
0.432 0.299 
0.482 0 

Ohio VFD Cost Anal rsls 
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Cool Roof (Retrofit - New Equipment) 

Description 
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'Ibis section covers iDstallation of"cool roof' roofina materials iD commercial buildinp. The cool roof is assumed 
to have a solar absorptance of 0.3519 compared to a standard roofwitb solar absoq>tance ofo.ssa. Energy and 
demand saving are realized through reductions iD the building cooling loads. The approach utilizes DOE-2.2 
simulations on a series of collllllm:ial prototypical building models. Energy and demand impacrs are nonnatjmt per 
thousand square feet of roof space. 

Deanltloo of Eftldent Eqalpment 
The efficient condition is a roof with a solar absorptance of 0.30. 

Deanltton ofBasellne Equipment 
The baseline condition is a roof with a solar absoiptance of 0.80 

Deemed Calculation for this Measure 

Annual kWh Savings =SF/ 1000 * AkWhtsr 

Summer Coincident Peak kW Savings =SF/ 1000 • AkWm x 0.74 

Annual MMBtu Increase =SF/ 1000 • AMMBtui.sr 

Deemed Lifetime of Etndeot Eqalpment 
The expected lifetime of the measure is IS years521 

• 

Deemed Measare Cost 
The full installed cost for retrofit applications is $8,454.67 per one thousand square feet (kSF)522

• 

Deemed O&M Cost Adjustments 
There are no expected O&M cost adjustmeuts for this measwe. 

Colnddence Factor 
The coincidence filctor is 0.74m. 

REFERENCE SECTION 

Cakalatlon of Savings 

Enel'I)' Savings 

AkWb =SF/ 1000 • Ak'Wh.sr 

Sit MUi!Dlgn value to meet Cool Roof standards under Califomia's Title 24 

'2D Itron. 2004-2005 Database for Energy Effic:imcyResoun:es (DEER) Update Study. December 2005. 
m 2008 Database for Blergy·Efficiency Resoun:es (DEER.), Version 2008.2.05, "BtfectivelRem Uaetbl Life Values", 
Califomia Public Utilities ('mnmjsston, December 16, 2008 
m 2005 Database for Energy·Bflicieocy Resoun:es (DEER.), Version 2005.2.01, "Technology and Measure Cost Data", 
C8lifomia Public Utilities commission, October 26, 2005 
m Coincidm:e fictor supplied by Dub Energy for Che commercial HV AC aid-use. Pending verification based OD infonnation 
fiom the utilities. 
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Where: 
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=The square footaae of the roof. To be collected with the iocentive form. 
=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 / l,000. 184 

=192kWh 

Sammer Colnddeut Peak Demand Savbap 

AkW =SF/ 1000 • AkWm x CF 

Where: 

=unit demand savings per 1,000 square foot of roof area. This can be found in the table 
below. 
=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 

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

Fossll Fuel Impact Descrtptlom aad Calcalatloa 

AMMBtu = SF 11000 • .6.MMBtum 

Where: 
=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: 
.M.fMBtu= 1.00011,000. -1.54 

= -1.54 MMBtu 

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

Reference Tables 

Akron uo 0.091 
Cincinnati 199 . 0.141 

Cleveland 153 0.044 
Columbus 176 0.050 

-1.54 
-1.47 

-1.56 
-1.87 

n4 Unit energy, demand, and gas savings data is based OD a series of prototypical small commercial building simuJation nm. 
The piototypes are based oa the Califomia DEER study prototypes, modified for local c:omtructim practices. Simulations were 
nm Usin8 1MY3 weather data for each of tbe cities listed. BuildiDa prototypes used in the energy modeling are desc:ribed in 
Appendix A - Prototypical Building Energy Simulation Model Deve1opmeot 
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BulldbUr .. ~" ii(; "btv .. . Allwia; 
Dayton 184 
Mansfield 143 
Toledo 15S 
Akron 149 
Ciociaaati 184 
Cleveland 147 

Big Box Retail Columbus 173 
Davton 174 
Mansfield 145 
Toledo 1S9 
Akron 141 
Cincinoati 183 
Cleveland 137 

Fast Food Restaurant Columbus 164 
Davton 163 
Mansfield 136 
Toledo 140 
Akron 191 
Cincinnati 145 
Cleveland 145 

Full-service Restaurant Columbus 171 
Dayton 171 
Mansfield 136 
Toledo 158 
Akron 9S 
CinciDDati 126 
Cleveland 99 

Light Industrial Coluinbus 106 
Dayton 108 
Mansfield 84 
Toledo 105 
Akron 206 
Ciocinnati 322 
Cleveland 230 

Primary School Columbus 241 
Dayton 284 
Mansfield 189 
Toledo 237 
Akron 148 
Ciocilmati 190 
Cleveland 148 

Small Office Columbus 175 
Davton 173 
Mausfield 143 
Toledo 166 

Small Retail Akron 173 
Cincimlati 173 
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0.16S 

0.029 
0.021 
0.098 
0.124 
0.093 
0.120 
0.112 
0.112 
0.099 
0.100 
o.oso 
o.oso 
0.000 
0.100 
0.100 
o.oso 
0.175 
0.150 
0.075 
0.125 
0.175 
0.125 
0.1.SO 
0.116 
0.083 
0~078 

0.08.S 
0.101 
0.146 
0.105 
o.soo 
0.668 
0.502 

0.570 
0.508 
0.324 
0.4S6 
0.080 
0.100 
0.060 
0.080 
0.020 
0.080 
0.080 
0.141 
0.141 
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1& .. ---

-1.54 
-1.S9 
-1.62 
-1.06 
-0.99 
-1.08 
-1.21 
-1.01 
-1.11 
-1.12 
-2.10 
-2.40 
-2.SS 
-2.3S 
-2.25 
-2.20 
-2.70 
-1.75 
-1.SS 
-1.85 
-1.93 
-I.BS 
-1.88 
-1.93 
-1.69 
-1.78 
-1.69 
-1.91 
-1.83 
-1.74 
-1.73 
-2.86 
-3.00 
-2.96 
-3.30 
-3.00 
-3.09 
-3.01 
-0.98 
-0.94 
-1.02 
-1.06 
-0.98 
-1.06 
-1.00 
-1.SO 
-I.SO 
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Columbus 190 
Da on 194 
Mansfield 1S4 
Toledo 178 
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0.109 
0.1S6 
0.094 
0.109 
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-1.S3 
-1.77 
-1.64 
-1.67 
-1.69 
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Commercial Window Film (Retrofit - New Equipment) 
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HVAC B1id Use 

DescrJpdoo 
This section covers installation of reilective window film in commercial buildinp. The baseline condition is 
issumed to be double pane clear glass with a solar heat gain coefficient (SHGC) of 0.73 and U-value of 0. 72 Btu/br
SF-deg F. The window film is assurned to provide a SHGC of 0.40 or less. Energy aod demand savings are realized 
throush J:eductions in the building cooling loads. The approach utilizes DOE-2.2 simulations on a series of 
cOllllDe!cial prototypical building models. The coDUDeR:ial simulation models are adapted from the California 
Database for F.nergy Efficiency Resources (DEER), with chan&es to reflect Ohio climate and building practices. 
F.nergy and demand impacts are nonn•lized per 100 square feet of window. 

DellDldoo of Eflldeat 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. 

DeBnldoo olBuellne Equtpmeot 
The baseline condition is double pane clear glass windows without any window film, with a U-value of 0. 72, and a 
SHGC of0.73. 

Deemed Calcaladoo for this Measure 

Amlual kWh Savings = SF/ 100 * ~Wh1GOSF 

Summer C.oincident Peak kW Savings= SF/ 100 * ~WuiOSF * 0.74 

Amlual MMBtu Increase= SF/ 100 • AMMBtu100SF 

Deemed Lifetime of Emdeot Equipment 
The expected lifetime of the measure is 10 yearsru. 

Deemed Measure Cost 
This is a ietrofit only measure. Actual installed cost should be use, but for aoalysis purposes, the full installed cost 
including labor is assumed as $267 per 100 square feet of window211 

• 

Dtemed O&M Cost Adjustments 
There are no expected O&M savings associated with this llleasDR 

Coloddeace Fador 
The SWDJDer peak coincidence factor for this measure is 74o/om. 

m 2008 Dllaba&e for E'Dergy-Ef6ciency Resources (DEER.), Version 2008.2.0S, "Effective/Remaining Useful Life Values", 
C8llfomia Pub& Utilities Commission, December 16, 2008 
DI 2008 Database for E'Dergy-Efficiency Resources (DEER.), Venion 2008.205, "Cost Values aad SUmmary T>ornma!tation", 
caJifomia Public Utilities Q>mmiasioa, Decembu 16, 2008 
m CoJDcidmce fictor supplied by Dub Energy for Che COIDllla'Cial HV AC end-use. Pending verific:ation based on iafonn•tion 
fi'om the ulililies. 

2010 Ohio Technical Reference Manual - AulUlt 6, 2010 
Vermont Energy Investment Corporation 

214 



Calculatlon of SavlDp 

EneflY SavlDp 

&Wb =SF/ 100 * .!1kWh100SP 

Where: 
SF 

REFERENCE SECl10N 
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= glazing surfitce area of installed window film. not includiq ftame (square 
feet) 
=unit energy savings per 100 square feet of window film. See lookup table 

below. 

Summer Colnddent Peak Demand Savlnp 

.!1kW= SF/ 100 • &W100SP* CF 

Where: 
= unit demand savings per 100 square feet of window film. See lookup table 
below. 

CF 

Basellne Adjutment 

= summer coincident peak factor 
=0.74 

Since this is a retrofit measure that only applies to existing buildings wilh clear. double pane wiildows. futme code 
adjustments should not affect projected savings. 

Fossil Fuel Impact Descriptions and CalcalaUon 
AMMBtu =SF / 100 * AMMBtu100SF 

Where: 
AMMBtuaOOSP =unit heating mergy savings per 100 square feet of window film. See lookup 

table above. 

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

Reference Tables 

Table 10: Window Ftlm521 

Bidldbi- _ , j €if¥'~' I AJl.WJi';- . ~w,r..._,_, AMM:Btuw-
Assembly Akron 309 0.16 -4.4 

Cincinoati 404 0.14 -4.0 

Cleveland 347 O.lS -4.2 

Columbus 316 0.0.S -S.1 
DaYton 349 0.16 -4.7 

m UDit energy, demand, and ps savings data is based oa a series of prototypical small COJllllla.:ial building simulation nms. 
The prototypes are based on the C8lifonda DEER study prototypes, omdified for local CODSbUCtim practices. Simulations were 
nm Usina TMY3 weather data for each of the cities listed. Building prototypes used iD the eoeagy modeling are described in 
Appendix A • Prototypical BuildiDg P.oergy Simulation Model Development. 
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BaB.i~!NR~ 
... 

'€1twl ~ lYtWli·----~ '•' 

Mansfield 292 
Toledo 285 
Akron 298 
Cincinnati 350 
Cleveland 310 

Big Box Retail Columbus 304 
Dayton 333 
Mansfield 287 
Toledo 303 
Akron 240 
Cincinnati 292 
Cleveland 254 

Fast Food Restaurant Columbus 259 
Dayton 272 
Mansfield 235 
Toledo 237 
Akron 220 
Cincinnati 281 
Cleveland 236 

Full Service Restaurant Columbus 255 
Davton 264 
Mansfield 222 
Toledo 227 
Akron 197 
Cincinnati 225 
Cleveland 222 

Light Indus1rial Columbus 160 
Davton 230 
Mansfield 172 
Toledo 181 
Akron 345 
Cincinnati 452 
Cleveland 399 

Primary School Columbus 352 
Da\lton 416 
Mansfield 329 
Toledo 357 
Akron 245 
Cincinnati 304 
Cleveland 258 

Small Office Columbus 271 
Dayton 282 
Mansfield 247 
Toledo 264 

Small Retail Akron 259 
Cincinnati 311 
Cleveland 269 
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0.05 

0.04 
0.19 
0.15 
0.16 
0.12 
0.18 
0.17 
0.14 

0.19 
0.14 
0.14 
0.07 
0.15 
0.17 
0.12 
0.19 
0.17 
0.19 
0.17 
0.19 
0.19 
0.19 
0.20 
0.14 
0.07 
0.14 
0.14 
0.23 
0.14 
0.18 
0.20 
0.17 
0.17 
0.20 
0.06 
0.15 
0.14 
0.14 
0.12 
0.12 
0.09 
0.13 
0.13 
0.17 
0.15 
0.15 
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AMMBt111..:W 
-4.8 
-S.4 
-3.2 
-3.3 
-3.2 
-3.6 
-3.S 
-4.1 
-3.8 
-5.2 
-S.4 
-5.1 
-5.1 
-5.2 
-5.7 
-6.0 
-1.S 
-7.1 
-6.9 
-6.6 
-7.2 
-7.3 
-1.9 
-4.1 
-4.6 
-3.9 
-4.6 
-4.1 
-4.4 
-4.4 
-7.2 
-7.8 
-7.2 
-7.6 
-7.7 
-8.0 
-7.8 
-2.7 
-2.5 
-2.7 
-2.6 
-2.7 
-3.0 
-3.0 
-4.6 
-4.S 
-4.6 
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Columbus 
Da OD 

Mansfield 2S2 
Toledo 262 
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0.14 
0.18 
0.18 
0.16 
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-4.6 
-4.9 
-S.1 
-S.3 
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Roof Insulation (Retrofit - New Equipment) 

Description 
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This section covers improvements to the roof iosulation in commercial buildings. Roof insulation R-value is 
assumed to increase to R-18 from the baseline level assumed for each building type. F.aeI8Y and demand saving are 
realized through reductions in the building heating and coolins loads. The approach utilizes DOE-2.2 simulations 
on a series of co1DJDacial prototypical building models. The commercial simulation models are adapted from the 
Califomia Database for Eoel8)' Efficiency Resources (DEER) study, with changes to reflect Ohio climate and 
building practices. Eoergy and demand impacts are normalized per thousand square feet of installed io.sulation. 

Delbdtlon of Etlldent Equipment 
The efficient condition is R-18 i.osulation on the roof. 

Dellaltton of Basellne Equipment 
The baseline condition by 

. . .. 
tvoe is shown in the table below: 

- ,;.ai: ·- ~ BQll ....... .a..,...,, Buelloe R-Valae, ~ 

Assemblv R-12 
Bia Box Retail R-13.S 
Fast Food R-13.5 
Full Service Restaurant R-13.S 
Liabt IDdus1ria1 R-12 
School R-13.5 
Small Office R-13.S 
Small Retail R-13.5 

Deemed Calculation tor this Measure 

Annual kWh Savings =SF/ 1000 • Ak'Wbw 

Summer Coincident Peak kW Savings =SF/ l 000 • .1.kWm • 0. 74 

Annual MMBtu Increase =SF/ 1000 • AMMBtum 

De.med Llletlme of Emdent Equipment 
The expected lifetime of the measure is 20 yearsm. 

Deemed Measure Cost 
The full installed cost for retrofit applications is S 1.36 per square fooflO. 

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

Coincidence Factor 
The coincidmce f8ctor is 0. 74531• 

5211 2008 Database for EllerBY·Bfficiency R.esoon:es (DEER), Venion 2008.2.0S, "B1fective/R.eg Usefbl Life Values", 
Oillfomia Public Utilities c.ommission, December 16, 2008. "° 2008 Database fi>r EoerBY·Eflicieocy Resources (DEER), Version 2008.205, "Cost Values and Summary Doc:umeotation", 
Califomia Public Utilities COmmiuion, December 16, 2008. 
SJI Coincidence fictor supplied by Dub Energy for lbe commercial HV AC end-use . .PeudiDg verification based OD iofonnalion 
fiom the utilities. 
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Calculation or SaYIDp 

Enefl)' Savtnp 

Ak.Wh =SF/ 1000 • Ak'Wbm 

Where: 

REFERENCE SECDON 

KyPSC Case No. 2014-00280 
STAFF-DR-01-028 Attachment 

Page 219 of397 

SF 
AkW!w 

=The square footage of the roof. To be collected wilh lhe iDcenlive form. 
= lhe kWh savings per thousand square feet of roof area. 'Ibis depends on lhe building 
type and region in Ohio, and can be found in the lookup table below. 

Summer Colnddeat Peak Demand Savlnp 

Ak.W =SF/ 1000 • AkWm • CF 

Where: 
= lhe kW savings per thousand square feet of roof area. This depends on lhe bulleting 
type and region in Ohio, and can be found in the lookup table below. 

CF =The summer coincident peak factor, or 0. 74. 

BaseUDe Adjastmeut 
There are no expected future code changes to affect this measme. 

FossU Fuel lmpad Descriptions and Calculation 

AMMBtu =SF/ 1000 • AMMBtuw 

Where: 
=unit gas savings per thousand square feet of roof space. See lookup table 

below. 

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

Reference Tables 

Roof IDsalatloum 
B - . fille1 €ffYi. l'Mi.WW... AK\V~.·\ .. .. .:..... .~ 

l - -
Akron 28 0.047 3 . .5 
Cincinnati 34 0.065 2.7 
Cleveland 26 0.021 2.9 

Assembly Cohunbus 36 0.024 3.2 
Dayton 36 0.016 3.S 
Mansfield 31 0.012 3.3 
Toledo 41 0.018 s.o 

m Unit energy, demand, and gas savings data is based on a series of prototypical small c:ommada1 building simuladon runs. 
The prototypes are based OD the CaJifonUa DEER study prototypes, modified for local consllucticm practices. Simulations Weft 

nm using 'IMY3 weather data ror each of the cilies listed. Building prototypes used iD the energy modeling are described iD 
Appendix A - PIOtotypical Building Energy Simulation Model Development 
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B •••. -~ Clfv, - AkWlb.a 
Akron -6 
Ciocilmati -S 
Clevelaod -4 

Big Box Retail Columbus -1 

·--~ -2 
Mansfield -8 

Toledo 2 
Akron 37 
Cinciooati 49 

Fast Food 
Cleveland 43 

Restaurant Columbus 39 
Dayton 4S 
Mansfield 36 
Toledo 43 

Akron 74 
Cincinnati 77 

Full-Service 
Cleveland 78 

Restaurant Columbus 63 
Dayton 69 

Mansfield 71 
Toledo 84 

Akron 57 

Cincinnati 68 

Light 
Cleveland 64 

Industrial Columbus 51 
Dayton 63 

Mansfield 60 

Toledo S3 
Akron llS 
Cinciooati 131 

Primary 
Cleveland 117 

School Columbus 109 

Davton 126 
Mansfield 113 

Toledo 116 
Akron 21 

Cincionati 26 
Cleveland 27 

Small Office Columbus 21 
Davton 26 
Mansfield 20 

Toledo 23 
Small Retail Akron Sl 

Cincinnati 52 

Cleveland S3 
Columbus 43 
Dayton 53 

2010 Ohio Technical Reference Manual - Aupt 6, 2010 
Vermont EneriY Investment Corporation 

AJC:W,,_ 
0.025 
0.039 
0.028 

0.034 

0.032 
0.030 

0.023 

o.oso 
0.000 

0.000 
0.000 

o.oso 
o.oso 
0.000 

o.oso 
o.oso 
0.02S 
o.oso 
0.075 

0.050 
0.050 
0.028 

0.018 
0.012 

0.023 
0.028 

0.029 

0.021 
-0.008 
O.lSO 
0.106 
O.OS4 
0.034 
0.056 
0.108 
0.020 

0.040 

0.020 
0.040 

0.000 
0.040 

0.020 

0.047 
0.047 

0.031 
0.031 

0.047 
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AMMBtu .. 
2.S 

1.9 
2.S 
2.6 

2.S 
2.8 

3.0 

3.6 
3.1 

3.6 
3.3 

3.4 

3.7 
3.8 

5.1 
4.3 

S.3 
4.3 
4.4 

S.3 
5.6 
4.3 

3.6 
4.2 

3.6 
4.1 

4.5 
4.4 
4.4 

3.9 
4.4 

4.0 

4.2 
4.7 

4.6 
2.1 

1.6 

2.1 
1.7 

1.9 
2.2 

2.1 

3.4 
2.8 
3.4 
2.9 

3.2 
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High Performance Glazing (Retrofit - Early Replacement) 

Description 
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This section covers iustallation of high pafonmmce glazing in commen:ial buildinp. The baseline condition is 
assumed to be double pane clear glass with a solar heat gain coefficient of0.73 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 of0.'7 Btu/hr-SF-des F 
or less. Energy and demand saving are realized tbrougb reductions in the building heating and cooliog loads. The 
approach utilizes DOE-2.2 simulations on a series of COIDlllCl'tial 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. F.nergy and demand impacts are normalized per 100 square 
feet of window. 

Ddnltton o!Emdent Equipment 
The efficient condition is a window with a U-value of O.S7 and a solar heat gain coefficient of 0.4. 

Deftnltton o!BasellDe Equipment 
The baseline condition is a window with a U-value of 0. 72 and a solar beat gain coefficient of 0. 73. 

Deemed Calculation ror tbls Measure 

Annual kWh Savings =SF/ 100 • (AkWh100SF) 

Summer CoiDcideot Peak kW Savinss =SF/ 100 * (AkW11mr) * 0.74 

Amrual MMBTU Increase =SF/ 100 * (AMMBtu100SF) 

Deemed LlfeUme of EMdent Equipment 
The expected lifetime of the measwe is 20 years533 

• 

Deemed Measure Cost 
The full installed cost for retrofit applications is $54.82 per square foot ofwindow534

• 

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

Coloddeoce Fador 
The coincidmce fBctor is 0.74535

• 

REFERENCE SECTION 

Calculation or Savblp 

m 2008 Dalabase for Enqy-Bfliciency Resources (DEER), Vmion 2008.2.0.5, "Bfl'ec:tivelR Usefbl Life Values", 
Califomia Public Utilities Commission, December 16, 2008. 
,,. Ef!icieoc:y Vermont Tec:lmical Refereoc:e User Manual (TRM) Measure Savings Algorithms and Cost Assumptions, February, 
19, 2010. Value derived flom Efficiency Vermont project experience and c:ooversatioas with supplien. 
m COincidenc:e factor supplied by Duke Eaeav for the commerc:il1 HV AC end-use. Peodi1l8 verification based on infonnation 
fiom the utilities. 
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Enel'IY Savlnp 

AkWh =SF/ 100 * (AkWh100SF) 

Where: 
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SF = glazioa surface area of installed window, not includiog frame (squarc feet). 
=the kWh savings per 100 squarc feet of window space. See lookup table 
below. 

Summer Colodcleut Peak Demand Savlnp 

AkW =SF/ 100 * (AkW100SF) •CF 

Where: 
AkW100SF 
CF 

=the kW savings per 100 square feet of window space. See lookup table below. 
= The summer coincident peak factor, or 0. 74. 

Ba.One Adjastment 
There are no expected future code changes to affect this measure. 

Fossll Fuel Impact DescrlpUoas and Calcalatton 

AMMBtu =SF/ 100 • (~100SF) 

Where: 
AMMBtu100SP = unit gas savings per 100 square feet of window space. See lookup table 

below. 

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

Referent'e Tables 

RID Performance WIDdows 
B ·- - ,~ l<!lfv1. I AltWti•....-.' ~kwtOOSF AMMBta.-, 

Akron 269 0.152 -0.28 
Cincinnati 358 0.138 -0.86 
Cleveland 300 0.143 -0.15 

Assembly Columbus 278 0.052 -0.63 
Davton 312 0.157 -0.43 
Mansfield 262 0.052 -0.26 
Toledo 264 0.038 -0.03 

Big Box Retail Akron 261 0.203 -0.35 
Cincinnati 315 0.158 -1.23 
Cleveland 281 0.169 -0.51 
Columbus 278 0.124 -0.91 
Davton 301 0.180 -1.04 
Mansfield 263 0.180 -0.56 

,. Unit energy, demand, and gas saviogs data is based OD a series of prototypical small c:ommerclal building simulation nm. 
1be pototypes are based on the Califomia DEER study prototypes, modified for local coostructicm practiC'8. Simulations were 
nm usin81MY3 weather data for each of the cities listed Buildiog prototypes used in the energy modellna are described in 
Appendix A - PrototypJcal Buildiq P.oergy Simulation Model Development 
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::e ~~·-< ,.~ 1'Jia CttV 
-

AkWh11iiiici' 

Toledo 276 
Akron 2S3 
Cinciooati 301 

Fast Food 
Cleveland 269 

Restaurant Colmnbus 260 
Dayton 280 
Mansfield 2Sl 
Toledo 2S3 
Akron 268 
Cinciooati 313 

Full-Service 
Cleveland 281 

Restaurant Columbus 26S 
Davton 294 
Mansfield 2S9 
Toledo 273 
Akron 218 
Cincinaati 188 

Llgbt 
Cleveland 220 

Industrial Colmnbus 1S9 
n.vtnft 236 
Mansfield 186 
Toledo 18S 
Akron 398 
Cinciooati 493 

Primary 
Cleveland 443 
Columbus 386 School 
Davton 4S6 
Mansfield 384 
Toledo 400 
Akron 241 
Cincinnati 294 
Cleveland 2S1 

Small Office Columbus 2S9 
Dayton 273 
Mansfield 241 
Toledo 2S8 
Akron 272 
Cincinnati 31S 
Cleveland 283 

Small Retail Columbus 277 
Dayton 296 
Mansfield 266 
Toledo 274 
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~\ti'OiSF , 
0.13.S 
0.189 
O.lSS 
0.138 
0.069 
0.15' 
0.172 
0.120 
0.193 
0.166 
0.193 
0.166 
0.193 
0.193 
0.193 
0.136 
0.203 
0.068 
0.136 
0.136 
0.226 
0.136 
0.189 
0.204 
0.181 
0.172 
0.198 
0.06S 
0.1S7 
0.144 
0.144 
0.122 
0.118 
0.083 
0.131 
0.127 
0.177 
0.1S8 
0.1S8 
0.149 
0.177 
0.186 
0.1S8 
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" &\IMBta111MS~, 
-0.S9 
-0.29 
-0.84 
-0.31 
-0.86 
-0.6S 
-0.43 
-0.79 
-0.5' 
-1.30 
-0.47 
-1.63 
-1.22 
-0.86 
-1.02 
-2.21 
-1.47 
-1.40 
-2.21 
-1.47 
-1.S6 
-1.81 
-2.S3 
-3.SO 
-2.63 
-3.41 
-3.3S 
-3.10 
-3.08 
-0.38 
-0.60 
-0.41 
-0.68 
-O.S2 
-O.S2 
-O.S9 
-0.77 
-1.32 
-0.7S 
-1.42 
-1.23 
-0.9S 
-1.28 
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Engineered Nozzles (Time of Sale, Retrofit - Early Replacement) 

Eid Use 

DescrlpUon 
Engineered nozzles use compressed air to entrain and amplify atmospheric air into a stream, thus increasing pressure 
with minimal compmsed air use. 'Ibey ue able to induce a luge airflow entrainmeot while still using a smaller 
volume of air than open jets. The velocity of the resultiog airftow is reduced, but the mass flow of the air is 
increased. thus increasing the cooling and drying effect Energy savings result due to a decrease in compressor work 
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 srata tbao 30 psig. 

DeflnlUon of Emdent Equipment 
The efficient condition assmnes ID engineered nozzle is equipped to the end of a pneumatic tool. 

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

Deemed Sal'IDp for tbls Measure 

Annual kWh Savings 

Summer Coincident Peak kW Savings 

= 0.0145 x (FLOW....- - FLOW~ X HOURS 

= 0.0109 x (FLOW....- - FLOW~ 

Deemed Ufetlme ofEmdent Equipment 
IS year.!17 

Deemed Measure Cost 
$14SJI 

Deemed O&M Cost Adjustments 
Dia 

Coincidence. Fador 
0.75539 

CakolaUon of Savlnp 

Energy Savlnp 

REFERENCE SECDON 

AkWh = (FLOWlmille - FLOW~ x kWllClla x %USE x HOURS 

Where: 
kWldlD =the average amount of electtical demand needed to produce one cubic foot of air at 100 

PSI 
=0.2~ 

m PA Omsultioa Group (2009). Bustns.u Pmgtrmu: MlltUllTB Life study. Prepared tbr State of Wisconsin Public Service 
OmJmlssion 
SJI See "Compms.ed Air Aaalysis.xls'' 1br cost deCails 
- PG&E 1996, RLW Schools, RLW CP, SOO&E Time of Use Surveys. Based OD ~'P peak 
S«I See "Compressed Air Aoalysis.xls'' for more detail 
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=The flow rate of compiessed air from an open end (SCFM) 
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FLOWllmliae 
FLOWq =The ftow rate of compressed air from an engineered nozzle (SCFM) 

= · on size of nozzle: 

ASCFM 

118" Nozzle 6 15 

114" Nozzle 58 11 47 

o/oUSE =~of 1he compressor total operating ho1D'S that 1he nozzle is in use (5% for 3 
seconds of use per minute) 
=o.os54

' 
HOURS = umua1 operating hours of the compressed air system 

= If site specific value is uuknown, assmne vales based on number of facility shifts as 
below: 

Sammer Coluddent Peak Demand Savlup 

Where: 

&W = &Wh/ HOURS x CF 

AkWb =Energy Savings, caculated above 
HOURS= Operating Hours, see above 
CF = Peak coincidcmce factor 

=0.75 

Fossil Fuel Impad Descrtpttom and Cakalatlou 
Dia 

Water Impad DescrlpUom and Calfalatlon 
Dia 

Deemed O&M Cost Adjustment Calcalatlon 
Dia 

"I Macbioay'S Handbook 25Cb Bdition. 
sa Smwy ofEnsinr«ed Nozzle Suppliers 
so Assumes 50% baadheld air guns and .50% statiooary air nozzles. Manual air guns tend to be used less than stationary air 
nozzles, and a <:ODSCIV8tive estimate of 1 second of blow-off per minute of ICOJllllRSSiOr nm time is assumed. Slatiooary air 
nozzles are commonly~ wastefta1 as they are often mountecl on macbiDe tools and can be manually operated sesultiDg iD tbe 
possibility of a long term open blow situation. An assumption of .5 seconds of blow-off per minute of c:ompiessor nm time is 
used. 
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Insulated Pellet Dryers (Retrofit) 

Description 

. EndUse 
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Resin pellets used in iqjec:tioo molders and emuders are typically dried using electrically heated and desiccaot dried 
air. Flexible ducts in the 3" to 8" diameter size nmge circulate the drying air. Air temperatures usually range from 
l 60°F to 200°F. Un-insulated duct beat loss must be replaced by electric resistance heaters. Most facilities have 
pellet dryers running coustautly to maintain pellet dryness at all times. 

Deanltlon of Emdent Equipment 
The efficient condition is a pellet dryer with insulation on the beat ducts. 

Dranltlon of Basellne Eqalpmtnt 
The baseline condition is pellet dryer with uo-insulated heat ducts. 

Drfmed Savlql for this Measure 

Annual kWh Savings 

Summer Coincident Peak kW Savings 

Drfmed Llfetlmt of Emdent Equipment 
5 years544 

Dttmed Measure Cost 

= L x (kW__.kWc) x HOURS 

= L x (kW ..... -kWc) x CF 

Incremental costs are based on linear feet and diameter of beating ducts. 

lncremtntal Canltal Cos 
~ 

~Iocremental €0it'if 
Dlametel! of~ QI.) liasulatlon ft) . 

3" $33 

4" $43 
S" $54 

6" $65 

8" $86 

Deemed O&M Cost Adjustments 
Dia 

Coloddence Fador 
0.75546 

Cakalatlon of Savlqs 

REFERENCE SECTION 

544 Eqioeering .Judgment 
"° Based on a review of available manufacturer pric:iq infmmatioo 
,_PG&E 1996, RLW Schools. RLW CF, SOO&:E Time of Use SUrveys. 
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Eaergy Sal'IDp 

Where: 
AkWh = L x (kW.__-kWdr) x HOURS 

AkWb =non-coincident demand savings 
L =Length of pipe to be insulated (ft.) 
tw.__= maximum hourly demand at technology level without inmlation 

= See table below 
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kW• =maximum hourly demand at tec:lmology level with pipe insulation 
=See table below 

HOURS =annual operating hours 
=4962547 

Summer Colnddmt Peak Demaad Savlap 

Where: 

CF 

AkW = L x (kW...,.-tW..) x CF 

= Slimmer Coincidmt Peak Factor 
= 0.7SS41 

Fossil Feel llDpad Descriptions and Calcalatloa 
Dia 

Water llllpad Descrlptlom and Cakalatlon 
Dia 

Deemed O&M Cost Adjustment CakalaUoa 
Dia 

w State ofWISCODSin PUblic Service Cornmissioa ofWJBC0118io, Pocus on EDlqy Evaluation, Bi'SiDrss Proarams: Deemed 
~Parameter Dew1opmmt. August 2009. PA Consulting Group Ioc. 
541 PG&E1996. RLW Schools, RLW CF, SOO&:B Time of Use SUrveys. 
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Rtarerence Tables 

d fi or Loa Eledrtc Deman -emmratares an ad en dD Dlamet 
Tempereture 

Duct Dl•met.r (In) KW11_,111e KW••Qllllclenllllltod 19A 
3 0.03fft 
4 0.04/ll 

160 5 0.05/ft 
6 0.06/ft 

8 0.09/ft 

3 0.03/tl 
4 0.05/ft 

170 5 0.08/I 
6 0.07/ft 
8 0.10/ft 
3 0.04/ll 
4 0.05/ft 

180 5 0.0711 
6 0.08/ft 
8 0.11/ft 
3 0.04/ll 
4 0.06ltl 

190 5 0.07/ft 
6 0.09/11 . 
8 0.1311 
3 0.05/ft 
4 0.07/ft 

200 5 0.08/ll 
6 0.10/ll 
8 0.14/ft 
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0.01/ft 
0.01/ft 
0.01/ft 
0.01/ft 

0.01/ft 

0.01/ft 
0.01/ft 
0.01/11 
0.01/ft 
0.01/ft 
0.01/ft 
0.01/ft 
0.01/ft 
0.01/ft 
0.01/ll 
0.01/ft 
0.01/ft 
0.01/ft 
0.01/ft 
0.02/ft 
0.01/ft 
0.01/ft 
0.01/ft 
0.01/11 
0.02/ft 
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4KW 

0.02/ft 
0.031tt 
0.04/ll 
0.05/ft 

0.08/ft 

0.03/ft 
0.04/ft 
0.05/ft 
0.06/ft 
0.09/ft 
0.03/ft 
0.04/ft 
0 .06/ft 
0.07/ft 
0.10/ft 
0.04/ft 
0.05/ft 
0.06/fl 
0.08/ft 
0.11/ft 
0.04/ft 
0.06ltl 
0.07/ft 
0.09lft 
0.12/ft 
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Injecting Molding Barrel Wrap (Retrofit - New Equipment) 

mme End Use 

Description 
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Removable iosuJated blaokets enclose the cylindrical barrels of an injection moldiog machine. Surface tempentures 
of the bmels range from 300"F to 600°F, depending on the resins processed. Bmels are heated either with electric 
resistance band heatm or by fi:ictioo from the mechanical saew which shears plastic material in the bmel 
generating fi:ictional beat IDsulated blaukets minimize the use of resistance heating without affecting temperature 
control of the resin. Bmel wraps are held in place by straps. Blankets are available either in standard sizes or can be 
custom manufactured. 

DeaolUoo of Etndeot Eqnlpmeat 
The efficient condition is assumed to be an injection molding machine with an insulating blanket or vest wrapped 
around the bmel 

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

Deemed Savlop for this Measure 

Annual kWh Savings = ('1Eu. • LENBaad • Il8-J. • x) / 1000 •HOURS 

Summer Coincident Peak kW Savings = CAEi.o. • LENllm'd • ~ • 11) / 1000 

Deemed Ltfettme ofEfndent Equipment 
s years5411 

Deemed Measure Cost 
The actual measure installation cost sh01dd be used (including material and labor). 

Deemed O&M Cost Adjustments 
n/a 

Coincidence Factor 
0.75550 

CalcalaUon of Savlop 

Enel'IY SaWlp 

REFERENCE SECTION 

L\kWb = (A.EI.au • LENa-t • Damd • x) / 1000 * HOURS 

Where: 

AELaa =The dift'erence in heat loss (measured in wanstft2 needed to replace lost heat) between 
an Utjection molding bmel with insulation compared to an iajection molding bmel 
without insulation. This is dependent on the operating temperatiure (site specific) and the 

,. Eagineeringjodgment • 

"°PG&E 1996, RLW Schools, RLW CF, SDG&E Time ofUse SUrveys. Pending verification based OD infonnation to be 
provided by the utilities. 
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thickness of the insulation (site specific). See the table "Calculating Barrel Heat Loss" in 

Jt 

1000 
HOURS 

the reference table section for associated values. 
= The length of the barrel 
= Actual iostalled 
= 'lbe diameter of the banel 
= Actual iostalled 
= 3.141S9 
= conversion factor for watts to kilowatts 
=Annual operating homs 
=If actual operating hours are unknown. assume 39S2551

• 

Sammer Cotnddeot Peak Demand Savtnp 

llk.W = ('1Ei- • LENBmd • ~ • x) / 1000 * CF 

Where: 

CF = Summet Peak Coincidence Factor 
=0.1S 

Fossil Fuel Impact Descriptions BDd Calcalatlon 
Dia 

Water Impact Descriptions BDd Cakalatlon 
Dia 

Deemed O&M Cost Adjustment Calculation 
Dia 

Reference Tables 

CalculaHn• Barrel Beat 
P ~eratlni ' " " " 

Temperabii'e No~~r 1" IDSlilatlon 
_'(91) I !BVattl~ , t- _ ftWattwftlt 1 

300 180 18.6 
32S 210 20.9 
3SO 243 23.4 
37' 21S 26 
400 313 29 
42S 3SO 31.S 
4SO 387 34.3 
47' 42S 37.2 
soo 46S 40.1 
.52.5 .50.5 43.2 
sso .S.50 46 • .S 
S1S 60.S 49.9 
600 660 .54.1 

,_ - 71 

1.9"1Son 
tWa 

12.4 
14 

lS.6 
17.3 
19 
21 

22.9 
24.8 
2.5.8 
26.9 
28.3 
29.9 
32.1 

"
1 Default 8llDU8l operating hours estimate assumes equipment operates continuously on a typical 2-sbift operation (7am- l lpm, 

weekdays, minus some holidays and scheduled down time). 
SSJ Industrial ModeliDg SUpplies (2009). Reference/C.00VersiOD Chart. 
http://www.imscompany.comlpdf1Tecb9'o20Tips%20&%20Conversion%20and%20Reference%20Cbart.pdf 
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ENERGY STAR Hot Food Holding Csbinet (Time of Sale) 

End Use 

Descrtptlon 
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Commercial insulated bot food holding cabinet models that meet program iequirements incOlpOl'8te better 
insulatioo, red!Jcing beat loss, and may also offer additional energy saving devices such as magnetic door electric 
gaskets, aut<Mloor closmes, or dutch doors. The insulation of die cabinet also offers better temperature uniformity 
within the cabinet from top to bottom. This means that qualified bot food holding cabinets are more efficient at 
maintaining food temperamre while using less energy. 

Definition of Efndent Equipment 
The efficient equg>m.em is assumed to be an ENERGY STAR qualified hot food holding cabinet with an idle eDersY 
rate of 0.04kW/fr 

Deanltton of Basellne Equipment 
The baseline equipment is assumed to be a standard hot food holding cabinet with an idle energy rate of O. lkW/ft3 

De.emed Savlnp tor this Measure 

Amlual kWh Savinp = I FuDSlze 
5,256 

I "Thrff-Quarter Sia 
2,847 

Smumer Coincident Peak kW Sayioss = 

Deemed LlteUme of Eftldent Equipment 
12 yearsm 

Deemed Measure Cost 

BaltStze 
1,862 

BaltStze 
0.29 

The incremental cost for Energy Star hot food holding cabinet is assumed to be Sl,11<>5S4 

Deemed O&M Cost Adjustments 
Dia 

ColDddence Factor 
0_

84
sss 

CakulaUon ofSaW.p 

Eneiv Savlnp 

REFERENCE SECTION 

tw_ =CW ... lme-w .... )xVOLUMEx 1000 
kWH =kW-xHOURS 

s53 Pood Service Technology Ceoler (FSTC). Default value fiom life cycle cost calculator. 
~://www.fillmick.comlsaveeaqy/toolslcalculators/ecombicalc.pbp 

'" NYSBRDA Deemed Savings Database 
SSS RL w Allalydcs. Coincidence Factor Study- Resideotial 8lld Commercial IDduslrial r Jghting Measures. Spring 2007. 
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Where: 
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kW me =the difference in coDDeCted load between the baseline and the efficient equipment 
(before the coincidence factor is applied) 

HOURS= Annual operatina boms 
=S41Sssr 

Sammer Colnddent Peak DellUIDd Savlnp 

kWaw =CW11a11me-W11ar•)xVOLUMEx 1000 
llk.W =kWxCF 

Where: 

kW aw = the difference in connected load between the baseline and the efficient equipment 
(before 1be coincidence factor is applied) 

W11a11mr: =the electrical demand per cubic foot of the baseline equpiment 
wlllll. =the electrical demand per cubic foot of the efficient equipment 
VOLUME =the internal volume of the holding cabinet (f\3) 
1,000 =conversion ofW to kW 

- ,.,. -
Dree-Qaarter 

Parameter FUD 517.e p Sia I ~ 

VOUJME>>t 20 12 w-- 70 70 w-- 22 27 
kW save 0.96 O.S2 

CF = Summer Peak Coincidmce Factor 
=0.84 

FossO Fuel Impact Descriptions and Calralatton 
IJ/a 

Water Impact Descriptions and Cakolattoo 
IJ/a 

Deemed O&:M Cost Adjustment Calcolatton 
IJ/a 

Reference Tables 
IJ/a 

'~ 

llalfSlze 
8 
70 
29 

0.34 

sse Food Service Technology Center (PSTC), based OD assumption that reslaUnDt is open IS hours a day, 365 days 8 year. 
"'Siz.es are fiom ENERGY STAR calcalator 
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Steam Cookers (Time of Sale) 

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

Deftoltlon or Eflldent Equipment 
The efficient condition assumes the installation of an ENERGY STAR qualified steam cooker. 

DeftDIUon orBaseUoe Equipment 
The baseline condition assumes a conventional boiler-style steam cooker meeting minimum federal standards for 
electricity and water c:onsumption. 

Deemed Calcalattons ror this M.asure 

Annual kWh Savings =kWHe--kWhe. 

Summer Coincident Peak kW Savings =(Annual kWh Savings I HOURS) x CF 

Deemed Lifetime orEmdent Equipment 
12 years558 

Deemed Measure Cost 
The incremental cost of an ENERGY STAR steam cooker is $2,000559 

Deemed O&M Cost Adjustments 
n/a 

Coladdence Fador 
0.84560 

Calcalatton or Savlop 

Eneray Savings 

REFERENCE SECTION 

kWH =[LB x EtooJ1EFF +IDLE x (HOURSDAy- IBIPC- PRE11Ml! /60) + PREmaGYJ x DAYS 

~Wh =kWU.--kWbidr 

Where: 

kWHt.e 
twa. 
HOURSQAy 

= lb.e amwa1 energy usage of the baseline equipment calculated using baseline values 
= the annual energy usage of the efficient equipment calculated using eflicient values 
= Daily operating hours 

" 1 Food Seniice Tec:lmology Ce:nler (FSTC). Default value fiom life cycle cost calc:ulator. 
lJ!tp://www.fialmict.com/saveenagyltools/cak:ulatorslesteamerc:alc.pbp 
s» NYSERDA Deemed Savinp Database 
_, RLW Analytics. Coincidence Factor Study- Residential llDd Commercial Industrial Lighting Measures. Sprina 2007. 
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=Preheat time (min/day). the amount of time it takes a steamer to reach opentiug 
tempentme when tumed on 
= IS minlctar'2 
=Preheat~ (kWb/day) 
=l.,kWh/~ 
= ASTM :Energy to Food (kWh/lb); the amount of energy absorbed by the food during 
c~pouod of food 
=0.038 

DAYS =Operating days per year 
=36, 

The/ollmving variables are dependent on the pan capaclJy of tdficient equipment wllich is a site specific 
variable. See the 'Reference Tables' sectio11 for the associated vah1es 
EFF = Heavy load cooking energy efficiency(%) 
IDLE =Idle energy rate 
PC = Production capacity (lbslbr) 
LB =Pounds of food cooked per: day (lb/day) 

Sammer CoJDddeot Peak DellUUld Savlap 

Where: 

AkW = (&Wh/ HOURS) x CF 

&Wh = Ammal energy savings (kWh} 
HOURS= F.quivalent full load hours 

=4380 
CF = Summer Peak Coincidence Factor for measme 

=0.84 

Fossil Fuel Impact Descrlptlous and Cakalatton 
Dia 

Water Impact Descrlptlous and Cakolatton 

4Water = {Ratq..-Ra~ x EFLH 
=30xEFLH 

Where 

4 Water = Ammal water savings (gal) 
Ratei- =Water coDSU1Dption rate (gaJ/h) of baseline equipment 

=40565 
Rate. = Wala' coosumption rate (gal/h) of baseline equipment 

= 10S-
EFIH = F.quivale.nt full load hours 

=4380 

"1 Food Service Technology c.mter (.PSTC), based cm assumption tbat reslamaDt is open 12 hours a day, 365 days a yw. 
"'FSTC (2002). Comnuln:ial OJo.ttng Appliala TechnolDgy bmamtlllt. Chapter 8: Steamn. 
'61 Ibid. 
""American Society for Testing and Materials. Iaduslly Staadard. 
"'PSTC (2002). Commm:ial Cooting~ Ddmolol)' ~Chapter 8: Steamers. 
"'Ibid. 
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Deemed O&M Cost Adjustment Calculation 
n/a 

Reference Tables 
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Values for ASTM parameters for baseline and efficient conditions (unless odierwise noted) were determined by 
FSTC according to ASTM F1484, the Standard Test Method for Perfonnaoce of Steam Cookers. These parameters 
include the three of the four listed below: Idle Energy Rate, Production Capacity. and Heavy Load Cookina 
Efficiency. Pounds of Food Cooked per Day based oo 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. 

'BaseUne Model .EOklent Model 
1 0.24 

3 70 so 
100 100 
20% S9% 
l.32S 0.27 

4 87 67 
128 128 
20% S2% 
l.67S 0.24 

5 103 83 
160 160 
20% 62% 
2 0.31 

6 120 100 
192 192 

62% 

'41 Bfli.cieot values c:alculated 6om a list of ENERGY STAR qualified produds. See "ES steam Cooker AaalyBis.xls'' for 
details. 
-Ibid. 
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Description 

End Use 
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Commercial ftyers that have eamed the ENERGY STAR offer shorter cook times and higher production rates 
through advaocecl bumer Bild heat exchanger desips. Fcypot 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. 

Dellnltlon of Eflldent Eqnlpment 
The efficient equipment is assumed to be an ENERGY STAR qualified electric ftyer 

DeOnltlon of Baselbae Eqnlpment 
The baseline equipment is assumed to be a s1aDdard electric ftyer with a heavy load efficiency of 7'%. 

Deemed Sa'Vlnp for this Measure 

Annual kWh Savinss 

Summer Coincident Peak kW Savings 

= 982.71 kWh/yr 

=0.22kW 

Deemed Lifetime of Emdent Equipment 
12 years5/IJ 

DHmed Measure Cost 
The incremental cost for commercial combination ovens is assumed to be ssoo5"' 

Deemed O&M Cost Adjustments 
Dia 

Colnddence Fador 
0.84571 

Calcalatlon of Sa\lblp 

Enef'IY Savlnp 

REFERENCE SECTION 

kWH =(LB x ER>CD'EFF +IDLE x (HOlJRSl)Ay-LB/PC- PREnME /60) + PR.Eeam] x DAYS 

~Wh =kWHi--k~ 
Where: 

kWU.. 
kWlft. 
HOURSDA.Y 

=the amwal energy usage of the baseline equipment calc:ulated using baseline values 
=the amwal energy usage of the efficient equipment calculated using efficient values 
=Daily operating hours 
=16m 

,. Food Service Tecbnolo!f Center (PSTC). Default value from life cycle cost calculator. 
~:llwww.fislmic:k.comfsaveeaergy/tools/calc:ulatorslecombicalc.pbp 
SIO NYSBRDA Deemed Savinp Database 
m RL w Analytics. Coincl.deoce Factor Study- Residential and Commercial Iodustria1 Lighting Measures. Spring 2007. 
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PRE11ME =Preheat time (minlday), the amount of time it takes a fryer to reach operating 
temperature when twned on 
= 15 min/day5'3 
= AS1M .Eaergy to Food (kWh/lb); the amount of enqy absorbed by the food during 
cookirur.. oer pouod of food 
~-o.167M--

LB 

DAYS 
EFF 
IDLE 
PC 
PREENl!RGY' 

= Pounds of food cooked per day (lb/day) 
=isom 
=365 
=Heavy load cooking energy efficiency(%) 
=Idle energy rate 
= Production capacity (lbslbr) 
=Preheat energy (kWh/day) 

Performance Metrics: Baseline and Efficient Values576 
, 

~EOldnt 
Metric ; ~ Basellne,Model c-111 ~Model 
p1n•·---· 2.3 1.7 
IDLE 1.05 0.84 
EFF 75% 84% 
PC 6S 70 

Summer Coladdent Peak Demand Savlap 

AkW = (AkWh /HOURS) x CF 

Where: 

AkWh =Annual eoqy savings (kWh) 
HOURS= Equivalent full load hours 

=4380 
CF = Smnmer Peak Coincideace Factor for measure 

=0.84 

Fossil Fuel Impad Descriptions and Calculation 
n/a 

Water lmpad Descriptions and Calculation 
n/a 

Deemed O&M Cost Adjustment Calcolatton 
n/a 

TBD 

m Food Service Tecbnolog Centl!:r (FSTC), based on assumption that restaurant is opea 16 hours a day, 36S days a year. 
m FSTC (2002). Commwcial Coating ..4pplianoe Technology~ Chapter 7: Fiyers. 
574 American Society for Testing and Materials. Indusby Staudard for Commercial ovens. 
m Pood Service TeclmolOIY Center (PSTC). Default value fiom life cycle cost calculator. 
~://www.fislmick.comfsave.eaergy/tools/calculaton/ecomblcalc.php 

Baseline values based on assumptiODB fiom FSTC life ~le cost calculator. Eftident values reflect averages from a list of 
qualifying models found OD the ENER.OY STAR. website (accessed June 2010) 

2010 Ohio Technical Reference Manual - Au•ust 6, 2010 
Vermont Energy Investment Corporation 

240 



Combination Oven (Time of Sale) 

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

Deanltton of Emdent Equipment 
The efficient equipment is assumed to be an electric combination oven with a heavy load cooking energy efficiency 
of at least 60o/o. 

Deanttlon of Basellne E41alpment 
The baseline equipment is assumed to be a typical low-efficiency oven with a heavy load efficiency of 44%. 

Deemed Savlnp for tbls Measure 

Annual kWh Savings 

Summer Coincident Peak kW Savings 

Deemed LlfeUme of Emdent Eqalpment 
12 year?' 

Deemed Measure Cost 

= 18,432kWb 

=3.S3kW 

The incremental cost for commercial combination ovens is assmned to be S2.125m 

Deemed 08cM Cost Adjustments 
Dia 

Colnddeace Fador 
0.84S1D 

Calcalatton of SavlDp 

Eneqy SavlDp 

REFERENCE SECl'ION 

kWH =[LB x Ei=ooo'EFf +IDLE x (HOURSDAy- IB/PC- PR.Emm /60) + PREemm] x DAYS 
6kWh =k'Wffi--k'Wh. 

Where: 

k'Wffi
k'Wffelr 
HOURSDAY 

=the annual energy usage of the baseline equipment calculated using baseline values 
= the annual energy usage of the efficient equipment calculated using efficient values 
=Daily operating homs 
= 12SIG 

s77 Food Service Tec:lmology Center (FSTC). Defilult value fiom life cycle cost cak:ulator. 
~:/lwww.fisbaick.com/saveeoergy/tools/calculatorslecombicalc.pbp 
m NYSERDA Deemed Savings Database 
S"l9 RL w Analytics. c.oincidenc:e Factor Study - Raide:nlial and Commercial IDdusCrial r -iglrting Measures. Spring 2007. 
"°Food 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 
=36S 
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=Preheat time (min/day). the amount of time it takes a steamer to reach operating 
temperature when turned on 
=IS miD/day5'1 
= ASTM Energy to Food (kWh/lb); the amount of energy absorbed by the food during 
cooking. E pound of food 

LB 

EFF 
IDLE 
PC 
PREENEllGY 

=0.073~ 
=Pounds of food cooked per day (lb/day) 
=200SU 
=Heavy load cooking energy efficiency(%) 
=Idle energy rate 
= Production capacity (lbs/hr) 
= Preheat energy ('kWblday) 

Paformance Melrics· Baseline and F.fficient Vaiues5" 
Eneqy Eftldent 

Metric Basellne Model 
DDU ""Wh) 3 . 
IDLE(kW) 1.S 
EFF 44% 
PC<D>/br) 80 

Summer Colnddent Peak Demand Savlnp 

Whae: 

&Wh 
HOURS 

CF 

AkW = (AkWh I HOURS) x CF 

= Amma1 energy savings (kWh) 
= F.quivalent full load hours 
=4380 
= Smnmer Peak Coincidence Factor for measure 
=0.84 

Fossil Fuel Impact Descriptions aad CalcalaClon 
Dia 

Model 
1.S 
3 

60% 
100 

Water Impact DescrlpClons and Calculation 
The water savings for commercial combination ovens are &.ctSlllllf'd to be 87 ,600 gallous per year585 

Deemed O&M Cost Adjustment Cakalatton 
Dia 

"1 Food Service Tec:boology Center (2002). Commsn:ial Cooling AppliancB Technolog)l .b&esmuznt. PRpered by DClll Fisher .. 
g.apter 7: Ovals. 
m Ameriam Society for Testing and Materials. IDduslry StandaJd tbr Commercial OVeos. 
m Food Service Tecboology Center (FSTC). Default value mm life c:ycle cost cak:ulator. 
~:/lwww.fislmick.com/saveeaergyltoolslcalculatoJ'll/ecombicalc.pbp 
-Ibid. 
m Food Service Technology Center (FSTC). Based on aasumplion lhat baseline owns use water at ID average rate of 40 gallb 
while efficient models use water at ID average rate of 20 gallb 
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