2.4 NONRESIDENTIAL: FOOD SERVICE EQUIPMENT

2.41 ENERGY STAR® Combination Ovens Measure Overview
TRM Measure ID: NR-FS-CO
Market Sector: Commercial

Measure Category: Food service equipment

Applicable Business Types: See-eligibilitycriteriaAll commercial kitchens
Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR
combination ovens. Combination ovens are convection ovens that include the added capability to
inject steam into the oven cavity and typically offer at least three distinct cooking modes:
combination mode to roast or bake with moist heat, convection mode to operate purely as a
convection oven providing dry heat, and straight pressure-less steamer. The energy and demand
savings are determined on a per-oven basis.

Eligibility Criteria
Eligible units must be compliant with the current ENERGY STAR specifications, with half-size
and full-size ovens as defined below and a pan capacity = 3 and < 40.2%7:2%

o Full-size combination oven: capable of accommodating two 12.7 x 20.8 x 2.5-inch steam
table pans per rack position, loaded from front-to-back or lengthwise.

o Half-size combination oven: capable of accommodating a single 12.7 x 20.8 x 2.5-inch
steam table pan per rack position, loaded from front-to-back or lengthwise.

e Two-thirds-size combination ovens were added to the current ENERGY STAR
specification but are excluded from this measure until the ENERGY STAR food service
calculator is updated to include category-specific input assumptions.

297 ENERGY STAR Program Requirements for Commercial Ovens. Eligibility Criteria Version 3.0.
https.//www.energystar.gov/sites/default/files/ENERGY%20STAR%20Version%203.0%20Commercial
%200vens%20Final%20Specification 0.pdf.

298 ENERGY STAR Qualified Product Listing: https://www.energystar.gov/productfinder/product/certified-
commercial-ovens/results.
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The following products are excluded from the ENERGY STAR eligibility criteria:

¢ Dual-fuel heat source combination ovens
o Hybrid ovens not defined as eligible above (e.g., those incorporating microwave settings)

¢ Conventional or standard ovens, conveyor, slow cook-and-hold, deck, hearth,
microwave, range, rapid cook, reel-type, and rotisserie

o Full- and half-size gas combination ovens with a pan capacity of <5 or > 40

o Full- and half-size electric combination ovens with a pan capacity of < 3 or > 40
o Two-thirds-size combination ovens with a pan capacity > 5

e Mini and quadruple gas rack ovens

e FElectric rack ovens

Baseline Condition

The baseline condition for retrofit situations is a half-size or full-size combination oven with a
pan capacity = 5 and < 20 that does not meet ENERGY STAR key product criteria.

High-Efficiency Condition

Eligible equipment must be compliant with the current ENERGY STAR v3.0 specification,
effective January 12, 2023. Qualified products must meet the minimum energy efficiency and
idle energy rate requirements from Table 138.

Table 138. Combination Ovens—ENERGY STAR Specification3

Full-size and half-size ovens with 5-40 pan capacity
Steam mode <0.133P + 0.64
Convection mode < 0.083P + 0.35

v v
~N O
o o

300 ENERGY STAR Commercial Ovens Key Product Criteria.
https://www.energystar.gov/products/commercial_food service equipment/commercial _ovens/key pr
oduct criteria.

301 P = Pan capacity.
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Operatior ‘ Idle rate:(kw)3"" » iCooking energy efficiency (%) -
Full-size and half-size ovens with 3—4 pan capacity

Steam mode <0.60P = 51

Convection mode < 0.05P + 0.55 =70

Furthermore, pan capacity®’2 must be = 3 and < 40 (for both half- and full-size combination
ovens). Pan capacity must be = 3 and < 5 for two-thirds-size combination ovens.

Energy and Demand Savings Methodology

Savings Algorithms and Input Variables
The deemed values are calculated by using the following algorithms:

Energy Savings [AKWh] = kW hy,qse — kW his
Equation 98

kthase = kWhph,base + kthonv,base + ktht,base
Equation 99

kWhgs = kWhpp gs + kW heony gs + kW hg gg
Equation 100

kWhpn, kWheonv and kWhs are each calculated the same for both the baseline and ENERGY
STAR cases, as shown in Equation 101, except they require their respective input assumptions
relative to preheat, cooking and idle operation in convection and steam modes as seen in Table
139.

w, X DOH X E X 50%
KWh= | Eyp + < food food °>

Ncook

Weooq X DOH AODtgass
+ Eidle X (<D0H'F9T— fOOT> X 50%) X]_,OT

Equation 101

AEph X AOD%@
LKW — ( 500 )

DOHtg X AODigzzs

Peak Demand Savings [AkW] = X CF

Equation 102

302 Pan capacity is defined as the number of steam table pans the combination oven can accommodate
as per the ASTM F-1495-05 standard specification.
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Where:

kWhpase = Baseline annual energy consumption [kWh]

kWhes = ENERGY STAR annual energy consumption [kWh]

Epn = Preheat energy Wh/BTU]

AEpy = Difference in baseline and ENERGY STAR preheat energy

Erood = ASTM energy to food of energy absorbed by food product during
cooking [Wh/Ib]

Eioie = Idle energy rate [W]

Wiood = Pounds of food cooked per day-hour [Ib/dayhr]

Neook = Cooking energy efficiency [%]

PC = Production capacity per pan [Ib/hr]

DOHtos = Equipment daily operating hours-perday [hr/day]

AODtays = Facility annual operating days-peryrear [days/year]

1,000 = Constant to convert from W to kW

CF = Peak coincidence factor

Table 139. Combination Ovens—Savings Calculation Input Assumptions3%

Convectlon mode Steam mode
L
Parameter Baseline STAR Baseline STAR
P<15
2508
Epn 52P<15 3,000 1,500 3.000 1,500
P2 3,750 2,000 3,750 2,000
153750
P<5 10.4
Whood 52P<15P <18 20016.7
P>15 25020.8
Efood 73.2 30.8
3z2P<5 #065% 70% 479% 51%
Ao P25 72% 78% 5249% 55%
Ese  3>p<5 1320680 (°-°5P; 107-(‘;3(‘;33 52602.000  0.60P x 1,000

303 ENERGY STAR Commercial Food Service Equipment Calculator. Z45/21 amendmentto March
2024March 2024 update. https://www.energystar.gov/products/commercial food service equipment.
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ENERGY ENERGY
Parameter Baseline STAR Baseline STAR

52P<15 1,320 (0.08325; 5,260 (0_13324;

Pz=15 2,280 21 500 8,710 x 1,000
PC304  P<45 7929 He37 12645 59

P=45 166107 201174 295151 349247
fon 12
tdaye 365
CF305 0.90

Table 140. Combination Ovens—Operating Schedule Assumptions3°®

Education: K-12 6 180
Education: College and university 10 260
All other 12 365

Deemed Energy and Demand Savings Tables

Deemed energy and demand savings in the following tablesFable433 are based on the input
assumptions specified abovefromTable435.

Table 141. Combination Ovens—Energy and Peak Demand Savings (Education: K-12)*%

Pan capaclty kWh Savings | kW Savings Pan capaclty kWh Savings | kW Savings

264104 09-0260.086 3.0054:583 1.9793.538
4308 201104 £-0000.086 23 2.9004-862 1.8923.763

304 The 3/2021 ENERGY STAR calculator update no longer varies Ccap by pan capacity. However, this is
assumed to be an error. The values specified for pan capacity of 15 or greater are specified in the
previous calculator version.

305 |tron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.

306 Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October

2014. Appendix E.

308 Four pan capacity savmqs are set as |dent|cal to three pan capacnv savmqs as ENERGY STAR
calculator reports negative savings.
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Pan capacity | kWh Savings | kW Savings Pan capacity | kWh Savings | kW Savings

o N O

10
11
12
13
14
15
16
17
18
19
20
21

2.7401-044 1.8330.666
26324189 1.7436-782
25244341 1.6540-805
24174502 1.5644-034
23094671 1.4754470
2,2024.848 1.3854342
2.0942.032 1.2954-464
1.9872224 1.2064-644
1.8792425 1.1164-7479
1.7722.633 1.0274.848
3,7422.849 2.59321423
3,6373.073 2.5052368
3,6313305 2.4182494
3,4263.545 2.3302.689
3.3213.792 2.2422.804
3,2164.048 2.1553.009
31114344 2.0673 314

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

2.7955149 1.8043.-998
2,6905:444 1.7164-239
2,5845747 1.6294-487
2,4796.058 1.5414744
23746376 1.4535.002
2,2696-703 1.3666-269
216474038 1.2785-544
2,0587.380 1.1905-824
1,95374730 1.1036414
1,8488.088 1.0156-485
1,7438.454 0.9276-706
1.6378:828 0.840+042
1,5328.:210 0.7524326
1,4279.600 0.6647646
1,3229.998 0.577#8743
1,21740:403 0.4898-306
1,11140:847 0.4018-646

Table 142, Combination Ovens—Energy and Peak Demand Savings (Education: College and

university)

4309

=N
O | ||l N e

s R (=]

640249 £-1050.086

497249 8-0520.086
6,0752.563 1.8330-76%
5,8162.846 1.7430-885
55573342 1.6544-029
5,2993.748 1.5644467
5,0404166 1.4754369
4,7814.596 1.3854-454
45225037 1.2954.604
4,2645:489 1.2064-758
4.0055.852 1.1164-816

6.62810.638 1.9793.542
6.37514-216 1.8923.709
6.122144.805 1.8043-914
5,86842.405 1.7164-1H16
5,61543:047 1.6294.325
5,36243:641 1.5414.538
510844275 1.4534-754
4.85514.921 1.3664-975
4,602145:57¢ 1.2785-200
4.34916:248 1.1905-429
4.09516:928 1.1035.664

309 Four pan capacity savings are set as identical to three pan capacity savings, as ENERGY STAR

calculator reports negative savings.
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N N — — —% — —

3.7466:427 1.0272.047
84016814 2.5932243
8.14874412 2.5052442
7.8954821 2.4182.586
76418442 2.3302763
7,3888.974 2.2422.845
7,1359.547 2.15531430
6.88240.072 2.0673319

B | (W | [wW W |w
1518 16 1918 & 18 1E

3.84247.620 1.0155-898
3.58948323 0.9276-139
3,33549.037 0.8406-383
3,08219.763 0.7526-632
2,82920.501 0.6646-884
2.576214-249 0.577#1406
2,32222.009 0.4894404
206922781 0.401%665

Table 143. Combination Ovens—Energy and Peak Demand Savings (All Other)

(M)

N
w
Q
o

N — —_ — — — — —% — — — |
Bl kiR E B/~ o v

|9

4080420 8-1250.086
843420 9-0740.086
10.0154338 1.8330-789
9,56794.899 1.7436-823
9,1435.677 1.6544-060
8,7076370 1.5644-200
8.2717.079 1.4754343
7,8357.804 1.3854-480
7,3998.545 1.2954.640
6.9639:303 1.2064-783
6,52740.076 1.1164-880
6.09140.865 1.0272410
13,89844.670 2.5932273
13.47142:462 2.505243¢9
13.04443 320 2.4182.609
12.61744482 2.3302-782
12,19145:054 2.2422.058
11,76445.837 2.15531438
11,33746.838 2.0673320

g 8l

518 18 <18 & IR 165 18] & N8R IRIE RN
O o |00 N e o | W (N (=0 o (oo N e o | |»

1091144758 1.9793.564
10,48418.689 1.8923.606
10,05749.638 1.8043-889
9,63020.603 1.7164-085
9,20421.585 1.6294.284
877722582 1.5414-487
8,35023.595 1.4534.603
7.92424 625 1.3664-962
7,49725670 1.2785414
7.07026-732 1.1905-330
6.64427.809 1.1035-549
6.21728.002 1.0156+H1
5,79036-:042 0.9275-.897
5,36334437 0.8406-226
4.93732279 0.7526-458
451033436 0.6646-693
4,08334.609 0.5776-832
3,65735.799 0.4894174
3,23037.004 0.401#420

310 Four pan capacity savings are set as identical to three pan capacity savings, as ENERGY STAR

calculator reports negative savings.
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Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.
Measure Life and Lifetime Savings

The estimated useful life (EUL) is 12 years, as specified in the California Database of Energy

Efficiency Resources (DEER) Remote Ex-Ante Database Interface (READI) tool for EUL ID
Cook-ElecCombQven '

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly.

e Manufacturer and model number

e Pan capacity

e ENERGY STAR idle rate

e ENERGY STAR cooking efficiency

e Copy of ENERGY STAR certification or alternative

e Copy of proof of purchase including date of purchase, manufacturer, and model number

e Facility type (Education: K-12, Education: College and university, All other)
Eacil . C | DOH Gf tabl

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 144. Combination Ovens—Revision History

TRM version Description of change
v1.0 | 11/25/2013 | TRM v1.0 origin.

311 DEER READI. http://www.deeresources.com/index.php/readi.
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TRM version | Description of ¢change

v2.0 04/18/2014 | TRM v2.0 update. No revision.

v3.0 04/10/2015 | TRM v3.0 update. Updated previous method based upon the Food
Service Technology Center (FSTC) assumptions to an approach using
the newly developed ENERGY STAR Commercial Ovens Program
Requirements Version 2.1, which added combination ovens under this
version. Simplified calculation methodology to a single representative
building type consistent with the ENERGY STAR Commercial Kitchen
Equipment Savings Calculator.

v3.1 11/05/2015 | TRM v3.1 update. Updated title to reflect ENERGY STAR measure.

v4.0 10/10/2016 | TRM v4.0 update. No revision.

v5.0 10/2017 TRM v5.0 update. No revision.

v6.0 10/2018 TRM v6.0 update. No revision.

v7.0 10/2019 TRM v7.0 update. Program tracking requirements updated.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits. Removed
ENERGY STAR qualification requirement and defers to meeting
criteria.

v9.0 10/2021 TRM v9.0 update. Incorporated March 2021 calculator updates.

Corrected ENERGY STAR idle rate formulas. Updated tracking system
requirements and EUL reference.

v10.0 10/2022 TRM v10.0 update. Updated specification and deemed savings to
comply with ENERGY STAR Commercial Ovens Program
Requirements Version 3.0.

vi1.0 10/2023 TRM v11.0 update. No revision.

v12.0 10/2024 TRM v12.0 update. Specified reduced operating schedule for education
applications. Aligned deemed savings tables and calculations input
assumptions to ENERGY STAR March 2024 update.
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2.4.2 ENERGY STAR?® Electric Convection Ovens Measure Overview
TRM Measure ID: NR-FS-CV
Market Sector: Commercial

Measure Category: Food service equipment

Applicable Building Types: All commercial kitchensSee-eligibility-criteria
Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the savings from retrofit or new installation of a full-size or half-size
ENERGY STAR electric convection ovens. Convection ovens cook their food by forcing hot dry
air over the surface of the food product. The rapidly moving hot air strips away the layer of
cooler air next to the food and enables the food to absorb the heat energy. The energy and
demand savings are deemed and based on oven energy rates, cooking efficiencies, operating
hours, production capacities, and building type. Average energy and demand consumption,
used to calculate the savings, are determined using these assumed default input values on a
per-oven basis.

Eligibility Criteria
Eligible units must be compliant with the current ENERGY STAR specification, with half-size
and full-size electric ovens as defined below:3'2. 313

o Full-size convection oven: capable of accommodating standard full-size sheet pans
measuring 18 x 26 x 1-inch.

o Half-size convection oven: capable of accommodating half-size sheet pans measuring
18 x 13 x 1-inch.

312 ENERGY STAR Program Requirements for Commercial Ovens. Eligibility Criteria Version 3.0.
https.//www.energystar.gov/sites/default/files/ENERGY%20STAR%20Version%203.0%20Commercial
%200vens%20Final%20Specification0.pdf.

313 ENERGY STAR Qualified Product Listing. https://www.energystar.gov/productfinder/product/certified-
commercial-ovens/results.
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Eligible building types include any non-residential application.

Convection ovens eligible for rebate do not include ovens that can heat the cooking cavity with
saturated or superheated steam. However, eligible convection ovens may have moisture
injection capabilities (e.g., baking ovens and moisture-assist ovens). Ovens that include a “hold
feature” are eligible under this specification if convection is the only method used to fully cook
the food.

Products listed below are excluded from the ENERGY STAR eligibility criteria:

o Half-size gas convection ovens
o Hybrid ovens not defined as eligible above (e.g., those incorporating microwave settings)

¢ Conventional or standard ovens, conveyor, slow cook-and-hold, deck, hearth,
microwave, range, rapid cook, reel-type, and rotisserie

e Mini and quadruple gas rack ovens

e FElectric rack ovens

Baseline Condition

The baseline condition for retrofit situations is an electric convection oven that does not meet
ENERGY STAR key product criteria.

High-Efficiency Condition
Eligible equipment must be compliant with the current ENERGY STAR v3.0 specification,
effective January 12, 2023. Qualified products must meet the minimum energy efficiency and

idle energy rate requirements from Table 145.

Table 145. Convection Ovens—ENERGY STAR Specification3'®

Cooking energy
Oven size Idle rate (W) efficiency (%)

Full size = 5 pans <1,400

276
Full size < 5 pans < 1,000
Half size < 1,000 271

314 CEE Commercial Kitchens Initiative’s overview of the food service industry.
https://forum.cee1.org/system/files/library/4203/CEE _CommKit_InitiativeDescription Aug2021.pdf

315 ENERGY STAR Commercial Ovens Key Product Criteria.
https://www.energystar.gov/products/commercial food service equipment/commercial ovens/key pr
oduct criteria.
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Energy and Demand Savings Methodoloqgy
Savings Calculations and Input Variables

The deemed savings from these ovens are based on the following algorithms:

Energy Savings [AKWh] = kW hy,qe — kW his
Equation 103

kthase = kWhph,base + kthook,base + kWhidle,base
Equation 104

kW hgs = kWhpp gs + kW heoores + kKW higie ps
Equation 105

kWhpn, kWheoor, and kWhiae are each calculated the same for both the baseline and ENERGY
STAR cases, as shown in Equation 106, except they require their respective input assumptions
relative to preheat, cooking, and idle operation as seen in Table 146.

w, X DOH X E w, X DOH AO Ditgs
kWh = (Eph + < food food > + Ejg X <DOH€m— food >) %
Ncook PC 1,000

Equation 106

AE,, X AOD
_ (AEpn taays
AkWh ( 500 )

Peak Demand [AkW] = DOFtor X AODermys X CF
Equation 107
Where:
kWhpase = Baseline annual energy consumption [kWh]
kWhes = ENERGY STAR annual energy consumption [kWh]
Epn = Preheat energy Wh/BTU]
AEpn = Difference in baseline and ENERGY STAR preheat energy
Erood = ASTM energy to food of energy absorbed by food product during
cooking [Wh/Ib]
Eige = Idle energy rate [W]
Wiood = Pounds of food cooked per day [Ib/dayhr]
Neook = Cooking energy efficiency [%]
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PC = Production capacity [Ib/hr]

DOH¢ton = OEquipment daily operating hours-perday [hr/day]
AODtdays = Facility annual operating days-peryear [days/year]
1,000 = Constant to convert from W to kW

CF = Coincidence factor

Table 146. Convection Ovens—Savings Calculation Input Assumptions3'16

Full size 2 > 5 pans Full size < 5 pans
ENERGY ENERGY ENERGY
Parameter Baseline STAR Baseline STAR Baseline STAR

1,563 1,389 1,563 1,389
Whood 8.33400
Efood 73.2
Neook 65% 76% 65% 76% 68% 70.67%
Eidle 2,000 1,400 2,000 1,000 1,030 1,000
PC 90 90 90 90 45 50
ten 12
taaye 2EE
CFs"7 0.90

Table 147, Convection Ovens—Operating Schedule Assumptions3'®

Education: K-12 6 180
Education: College and university 10 260
All other 12 365

Deemed Energy and Demand Savings Tables

Deemed energy and demand savings in the following tablesFable43+ are based on the input
assumptions specified abovefrom—Table439.

318 ENERGY STAR Commercial Food Service Equipment Calculator. 7/15/21 amendment to March 2021
update. https://www.energystar.gov/products/commercial food service equipment.

317 ltron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.

318 Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Table 148. Convection Ovens—Energy and Peak Demand Savings

Education: K-12 Full size = 5 pans 863766 0-6840.612
Full size < 5 pans 4:2051,158 9-:9780.939
Half size 8877 0-0450.036
Education: College and university | Full size =2 5 pans 4.8561,814 8:6270.612
Full size < 5 pans 2:+£802,758 8:9470.939
Half size 458153 0-0380.036
All other Full size = 5 pans 3,043 0.612
Full size < 5 pans 4,633 0.939
Half size 244 0.036

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 12 years, as specified in the California Database of Energy
Efficiency Resources (DEER) READI tool for EUL ID Cook-ElecConvOven 3'°

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly.

Manufacturer and model number

Pan capacity

Oven size

ENERGY STAR idle rate

ENERGY STAR cooking efficiency

Copy of ENERGY STAR certification or alternative

Copy of proof of purchase including date of purchase, manufacturer, and model number

Facility equipment AOB-and DOH (if availabledtype (Education: K-12, Education: College

and university, All other)

319 DEER READI (Remote Ex-Ante Database Interface). hitp://www.deeresources.com/index.php/readi.
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References and Efficiency Standards

Petitions and Rulings
Not applicable.
Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 149. Convection Ovens—Revision History

TRM version m Description of:.change

v1.0 11/25/2013 | TRM v1.0 origin.
v2.0 04/18/2014 | TRM v2.0 update. No revision.
v3.0 04/10/2015 | TRM v3.0 update. Updated to newer ENERGY STAR Commercial

Ovens Program Requirements Version 2.1. Simplified calculation
methodology to a single representative building type consistent with the
ENERGY STAR Commercial Kitchen Equipment Savings Calculator.

v3.1 11/05/2015 | TRM v3.1 update. Updated title to reflect ENERGY STAR Measure.

v4.0 10/10/2016 | TRM v4.0 update. No revision.

v5.0 10/2017 TRM v5.0 update. No revision.

v6.0 10/2018 TRM v6.0 update. No revision.

v7.0 10/2019 TRM v7.0 update. Corrected convection oven definitions. Program
tracking requirements updated.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits. Removed
ENERGY STAR qualification requirement and defers to meeting
criteria.

v9.0 10/2021 TRM v9.0 update. Incorporated changes from March 2021 calculator
update. Updated EUL reference.

v10.0 10/2022 TRM v10.0 update. Updated specification and deemed savings to

comply with ENERGY STAR Commercial Ovens Program
Requirements Version 3.0.

vi1.0 10/2023 TRM v11.0 update. No revision.

v12.0 10/2024 TRM v12.0 update. Specified reduced operating schedule for education
applications and updated corresponding deemed savings tables.
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2.4.3 ENERGY STAR® Electric Deck Ovens
TRM Measure ID: NR-FS-DO

Market Sector: Commercial

Measure Category: Appliances
Applicable Building Types: All commercial kitchensSee-eligibility-criteria
Fuels Affected: Electricity

Decision/Action Type(s): Retrofit

Program Delivery Type(s): Prescriptive

Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

A commercial electric deck oven is an appliance that cooks food products within a heated
chamber. The food product can be placed directly on the floor of the chamber during cooking
and energy is delivered to the food product by convective, conductive, or radiant heat transfer.
The chamber can be heated by electric forced convection, radiation, or guartz tubes. The top
and bottom heat of the oven can be controlled independently.

Deck ovens are available in various sizes measured by the surface area of the oven cavity floor.
Sizes range from approximately 1.000 in? to 2.200 in?. Deck Ovens are typically stackable to
allow for multiple ovens on a single floor space.

Deck Oven performance is determined by applying the American Society for Testing and
Materials (ASTM) Standard Test Method for Performance of Deck Ovens F1965-99, the industry
standard for quantifying the efficiency and performance of commercial deck ovens.

The following metrics define deck oven energy performance:

e Cooking Energy Efficiency: Quantity of energy imparted to the specific food product,
expressed as a percentage of energy consumed by the deck oven during the

cooking event.

e [dle Energy Rate: The deck oven’s rate of energy consumption (Btu/h or kW), when
emptied, required to maintain its cavity temperature at the specified thermostat set
point.

e Production Capacity: The maximum rate (lb/hr) at which a deck oven can bring the
specified food product to a specified cooked condition.
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Eligibility Criteria

This measure only applies to deck ovens installed in retrofit applications. New construction
applications are ineligible unless pre-approved by the evaluator. Eligible units must meet the
criteria described in the high-efficiency condition.

The following products are excluded from the eligibility criteria:

e (as or dual-fuel heat source deck ovens

e Used or rebuilt deck ovens

e Replacement of gas deck ovens

Eligible building types include any non-residential application.

Baseline Condition

There are currently no federal minimum standards for commercial electric deck ovens.
Therefore, the baseline condition is defined as an electric deck oven that does not meet
program criteria. Consequently, the baseline condition for existing models was established lab-
based performance tests conducted by the Southern California Edison Foodservice Technology
Center (SCE FTC) and Pacific Gas & Electric Food Service Technology Center (PG&E FSTC).

Generally, new construction is ineligible to claim savings under this measure. However, utilities
may work with the EM&V team to determine the baseline standard for new construction
applications, if applicable.

High -Efficiency Condition

Eligible equipment must meet the energy efficiency and idle rate requirement from Table 150.

Table 150. Deck Ovens—Measure Case Specification

Cooking Energy Efficiency = 60%
Idle Energy Rate < 1.3 kW

In absence of lab testing, eligible products must be included on the current California Energy
Wise Foodservice Qualified Product Listing (QPL).320

320 CA Energy Wise Foodservice QPL. hitps://caenergywise.com/instant-rebates/qgpl/. For assistance with
qualifying new models, reach out to the California Foodservice Instant Rebates program.
https://caenergywise.com/instant-rebates/#contact-us.
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Energy and Demand Savings Methodology

Savings Calculations and Input Variables

The annual electric unit energy savings is calculated as the difference between the baseline and

measure case unit energy consumption (UEC). The daily electric UEC (baseline or measure

case) is equal to the sum of the energy required for cooking, preheat, and idle modes of oven

operation. The calculations below represent the measure case condition.

The inputs for calculating the yearly UEC of a commercial electric deck oven are specified

below. The days of operation are calculated from on-site monitored data and survey responses,

as shown in the referenced source. The commercial cooktop hours of operation day were

derived from field data from 14 test sites, assuming one boil cycle per hour. The field monitoring

sample included quick and full-service restaurants, hospitality locations, and cafeterias.

The deemed values are calculated by using the following algorithms:

Energy Savings [AkWh] = kWhpaee — KW casure

Equation 108

kthase = kWhph,base + kthook,base + kWhidle,base

Equation 109

kWhmeasure = kWhph,measure + kthook,measure + kWhidle,measure

Equation 110

Annual kWhpn, KWheook, and kWhiqgie are each calculated the same for both the baseline and

measure cases, except they require their respective input assumptions relative to preheat,

cooking and idle operation as seen in.

kWhph = Nph X Eph X tdays

kWhcoor = <

kWhiaie = Eiqre X <ton -

Equation 111

w. X E
food 'food
—> X tdays
Ncook
Equation 112
Wfood

T - (Nph X tph) X tdays
Equation 113
AkWh

Peak Demand Savings [AkW] = ————— X CF

Nonresidential: Food Service Equipment
Electric Deck Ovens

Eon X tdays

Equation 114
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Where:

kWhecookpase = Cooking energy, baseline, annual [kWh]
kWhcook measure = Cooking energy, measure case, annual [kWh]
kWhidie base = Idle energy, baseline, annual [kWh]

kKWhidie measure_ = Idle energy, measure case, annual [kWh]
kWhph pase = Preheat energy, baseline, annual [kWh]
kWhph measure = Preheat energy, measure case, annual [kWh]
Zcook = Cooking energy efficiency

Eon = Measured preheat energy [kWh]

Efood = Cooking energy efficiency

Eigie = Measured idle energy rate [kW]

Whood = Estimated pounds of food cooked per day [Ibs]
PC = Measured production capacity [Ibs/hr]

Non = Estimated number of preheats per day [#]

ton = Estimated preheat time [hr]

DOH = Equipment daily operating hours [hr/day]
AOD = Facility annual operating days [days/year]

CF = Peak coincidence factor

Table 151. Deck Ovens—Calculation Inputs3?!

Neook 40% 60%
Eph (KWh 6.5 3.0
Efood (KVWh/ID) 0.0732
Eidie (K 1.9 13
Whood (Ib/day) 200
PC (Ib/hr) 60
Non 1
ton (1) 0.5

321 Input assumptions were developed through lab-based equipment performance tests conducted by the

SCE FTC and PG&E FSTC.
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CE322 0.90

Table 152. Deck Ovens—Operating Schedule Assumptions®%®

Education: K-12 6 180
Education: College and university 10 260
All other 12 355

Deemed Enerqy and Demand Savings Tables

Deemed energy and demand savings in the following table are based on the input assumptions
from Table 151.

Table 153. Deck Ovens—Annual Energy and Peak Demand Savings

Education: K-12 3,060 2.55
Education: College and university 5,044 1.75
All other 7.313 1.55

|
|

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Additional Calculators and Tools

Not applicable.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 12 years, as specified in the California Database of Energy
Efficiency Resources (DEER) Remote Ex-Ante Database Interface (READI) tool for EUL IDs
Cook-ElecCombQven and Cook-ElecConvQven. 324

322 Jtron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14. p. 3-17.

323 Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.

324 DEER READI (Remote Ex-Ante Database Interface). http://www.deeresources.com/index.php/readi.
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Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the

program database to inform the evaluation and apply the savings properly.

Building type

Oven guantity

Manufacturer and model number

Copy of proof of purchase including date of purchase, manufacturer, and model number

Facility equipment AOD and DOH (if available)

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 154. Deck Ovens—Revision History

v12.0

10/2024 TRM v12.0 origin.
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2.4.4 ENERGY STAR® Dishwashers Measure Overview
TRM Measure ID: NR-FS-DW
Market Sector: Commercial
Measure Category: Food service equipment

Applicable Building Types: All commercial kitchens and multifamily buildingsSee
bl o

Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR
commercial dishwashers. On average, commercial dishwashers that have earned ENERGY STAR
certification are 25 percent more energy-efficient and 25 percent more water-efficient than standard
models. The energy savings associated with ENERGY STAR commercial dishwashers are primarily
due to reduced water use and reduced need to heat water. A commercial kitchen may have external
booster water heaters, or booster water heaters may be internal to specific equipment. Both primary
and booster water heaters may be either gas or electric; therefore, dishwasher programs need to
ensure the savings calculations used are appropriate for the water heating equipment installed at the
participating customer’s facility. The energy and demand savings are determined on a per-dishwasher
basis.

Eligibility Criteria
Eligible units must be compliant with the current ENERGY STAR specification and fall under
one of the following categories.®?% 326 These categories are described in Table 155:

e Under counter dishwasher

e Stationary rack, single tank, door type dishwasher

e Single tank conveyor dishwasher

e Multiple tank conveyor dishwasher

e Pot, pan, and utensil

325 ENERGY STAR Program Requirements Product Specifications for Commercial Dishwashers.
Eligibility Criteria v3.0. https://www.energystar.gov/products/commercial_dishwashers/partners.

326 ENERGY STAR Qualified Product Listing. https://www.energystar.gov/productfinder/product/certified-
commercial-dishwashers/results.
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Eligible building types include any non-residential application.

Dishwashers intended for use in residential or laboratory applications are not eligible for
ENERGY STAR under this product specification. Residential equipment is eligible for installation
in commercial applications. In this scenario, refer to the residential savings methodology
described in Volume 2. Steam, gas, and other non-electric models also do not qualify.

Additionally, though single- and multiple-tank flight-type conveyor dishwashing machines (where
the dishes are loaded directly on the conveyor rather than transported within a rack—also
referred to as a rackless conveyor) are eligible as per the version 3.0 specification, they are
considered ineligible for this measure, since default values are not available for flight-type
dishwashers in the ENERGY STAR Commercial Kitchen Equipment Calculator.

Table 155. Dishwashers—ENERGY STAR Equipment Type Descriptions

Equipment
type Equipment description

Under-counter
dishwasher

Stationary-
rack, single-
tank, door-type
dishwasher

Single-tank
conveyor
dishwasher

Multiple-tank
conveyor
dishwasher

Pot, pan, and
utensil

A machine with an overall height of 38" or less, in which a rack of dishes remains
stationary within the machine while being subjected to sequential wash and rinse
sprays and is designed to be installed under food preparation workspaces. Under-
counter dishwashers can be either chemical or hot-water sanitizing, with an internal
booster heater for the latter. For purposes of this specification, only those machines
designed for wash cycles of ten minutes or less can qualify for ENERGY STAR.

A machine in which a rack of dishes remains stationary within the machine while
subjected to sequential wash and rinse sprays. This definition also applies to
machines in which the rack revolves on an axis during the wash and rinse cycles.
Subcategories of stationary door type machines include single- and multiple-wash
tank, double rack, pot, pan and utensil washers, chemical dump type, and hooded
wash compartment ("hood type"). Stationary-rack, single-tank, door-type models are
covered by this specification and can be either chemical or hot-water sanitizing, with
an internal or external booster heater for the latter.

A washing machine that employs a conveyor or similar mechanism to carry dishes
through a series of wash and rinse sprays within the machine. Specifically, a single-
tank conveyor machine has a tank for wash water followed by a final sanitizing rinse
and does not have a pumped rinse tank. This type of machine may include a pre-
washing section before the washing section. Single-tank conveyor dishwashers can
either be chemical or hot-water sanitizing, with an internal or external booster heater
for the latter.

A conveyor-type machine that has one or more tanks for wash water and one or
more tanks for pumped rinse water, followed by a final sanitizing rinse. This type of
machine may include one or more pre-washing sections before the washing section.
Multiple-tank conveyor dishwashers can be either chemical or hot-water sanitizing,
with an internal or external hot-water-booster heater for the latter.

A stationary-rack, door-type machine designed to clean and sanitize pots, pans, and
kitchen utensils.

327 CEE Commercial Kitchens Initiative’s overview of the Food Service Industry:
https://forum.cee1.org/system/files/library/4203/CEE CommKit InitiativeDescription Aug2021.pdf
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Baseline Condition

Baseline equipment is either a low-temperature®?® or high-temperature®*® machine as defined by
Table 155, which is not used in a residential or laboratory setting. For low-temperature units, the
DHW is assumed to be electrically heated. For high-temperature units, the DHW can either be
heated by electric or natural gas methods. For units heated with natural gas, the unit shall have
an electric booster heater attached to it.

High-Efficiency Condition

Qualifying equipment must be compliant with the current ENERGY STAR v3.0 specification,
effective July 27, 2021. High-temperature equipment sanitizes using hot water and requires a
booster heater. Low-temperature equipment uses chemical sanitization and does not require a
booster heater. Qualified products must be less than or equal to the maximum idle energy rate
and water consumption requirements from Table 156.

Table 156. Dishwashers—ENERGY STAR Specification33

Low-temperature efficiency High-temperature efficiency
requirements requirements

Water Water
Idle energy consumption Idle energy consumption
Machine type rate (kW) (gal/rack) rate (kW) (gal/rack)
Under counter (UC) <0.25 <1.19 <0.30 <0.86
Stationary single-tank door (SSTD) <0.30 <1.18 <0.55 <0.89
Single-tank conveyor (STC) <0.85 <0.79 <1.20 <0.70
Multiple-tank conveyor (MTC) <1.00 <0.54 <1.85 <0.54
Pot, pan, and utensil (PP&U) - - <0.90 < 0.583%1

Energy and Demand Savings Methodoloqy
Savings Algorithms and Input Variables

Deemed savings values are calculated using the following algorithms:

328 |_ow temperature machines apply a chemical sanitizing solution to the surface of the dishes to achieve
sanitation.

329 High temperature machines apply only hot water to the surface of the dishes to achieve sanitation.

330 ENERGY STAR Commercial Dishwashers Key Product Criteria.
https://www.energystar.gov/products/commercial_food service equipment/commercial dishwashers/k
ey_product criteria.

331 Water consumption for pot, pan, and utensil is specified in gallons-per-square-foot rather than gallons-
per-rack.
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Energy Savings [AkWh]

= (Vbase - VES) X <

1 kWh

ATpgw + ATyp0st
2 3412 Beu + (Eidie pase

) X Pwater X Cp X
Npuw

twash

- Eidle,ES) X <1%_ Nracks X _> X DOH X AOD%@

60
Equation 115

Vbase = AOD X DOH X Nracks X Vrack,base

Equation 116
Ves = AOD X DOH X Nygeps X Veack Es
Equation 117

Peak Demand Savings [AkKW] = DOH-;I:(VZZDW x CF
Equation 118
Where:
Pwater = Density of water [Ib/gallon]
Cp = Specific heat of water [Btu/lb °F]
ATprw = Inlet water temperature increase for building water heater [°F]
ATpoost = Inlet water temperature for booster water heater [°F]
NoHw = Building electric water heater and booster heater efficiency [%]
Nracks = Number of racks washed per hourdays
Vhase = Baseline annual volume of water consumption [gal/year]
VEes = ENERGY STAR annual volume of water consumption [gal/year]
Viack base = Baseline per rack volume of water consumption [gal/rack]
Viack Es = ENERGY STAR per rack volume of water consumption [gal/rack]
E cte pase = Baseline idle energy rate [kW]
Eioie s = ENERGY STAR idle energy rate [kW]
twash = Wash time per rack [min]
DOHto = Equipment daily operating hours-perday [hr/day]
AODtdays = Facility annual operating days-peryear [days/year]
3,412 = Constant to convert from Btu to kWh
60 = Constant to convert from minutes to hours
CF = Peak coincidence factor
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Table 157. Dishwashers—Savings Calculation Input Assumptions3*2

Pwater 61.4+748=8.2
Co 1.0
ATorw Gas water heaters: 0°F

Electric water heaters: 70 °F

ATboost Gas booster heaters: 0 °F
Electric booster heaters: 40 °F

NDHW 98%
ton 18
tdaye 368
CF333 0.90
Low-temperature units
Nracks_per hr 4.1775 15.56280 22.22400 33.33500 —
Vrack base 1.73 210 1.31 1.04 -
Vrack ES 1.19 1.18 0.79 0.54 -
Eidle base 0.50 0.60 1.60 2.00 -
Eidie Es 0.25 0.30 0.85 1.00 -
twash 20 1.5 0.3 0.3 -
High-temperature units
Nracks_per hr 417+ 15.56286 22.22400 33.33600 15.56286
Vrack base 1.09 1.29 0.87 0.97 0.70
Vrack ES 0.86 0.89 0.70 0.54 0.58
Eidie base 0.76 0.87 1.93 2.59 1.20
Eidie Es 0.30 0.55 1.20 1.85 0.90
twash 20 1.0 0.3 0.2 3.0

332 ENERGY STAR Commercial Food Service Equipment Calculator. 7/15/21 amendment to March 2021
update. https://www.energystar.gov/products/commercial_food_service_equipment.

333 Itron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.
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Table 158. Dishwashers—Operating Schedule Assumptions33*

Education: K-12 6 180
Education: College and university 10 260
All other 18 365

Deemed Energy and Demand Savings Tables

Deemed energy and demand savings in the following tablesFable-145 are based on the input
assumptions fremTable444specified above. Dual sanitizing dishwashers, with options for high
and low temperature sanitization, should select the high temperature savings category unless
documentation is provided demonstrating the use of low temperature/chemical sanitization is

provided.

Table 159. Dishwashers—Energy and Peak Demand Savings_(Education: K-12)

W e | ossmo | ose | wie | eea
compriton o L Lo Lo Lo Lo [ow Lo [on Lo

Low temp./ 65014 @ 0.5424 | 28547 | 2.3786 | 2,86568 @ 2.3875  3.9939 @ 3.3288

electric water e e 244 =85 L e 818 ———

heater

High temp./ 70744 | 0.5890 @ 2.0715  1.7264 | 1.8033 | 1.5023 | 48914  4.0754 61642  0.5144
electric water 28 -840 521 801 831 92 3073 0-894 o1 001
heater with

electric booster

heater

High temp./ gas 52959 | 0.4410 | 916208 | 0.7634 | 1.1014  0.9184  2,2305  1.8594 27048 0.2250
water heater 4 498 86 =4 728 448 093 =244 2 438
with electric

booster heater

High temp./ 60682 @ 0.5050 | 14113 | 1.1762 | 1,4022  1.1682 33718  2.8097 41860 | 0.3499
electric water 2 B88 £44 084 SB28 94 P 094 Z £0E

heater with gas
booster heater

334 Fisher-Nickel, Inc.. “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Table_ 160 Dishwashers—Energy and Peak Demand Savings (Education: College/University)

Low temp./ 1,5652  0.5420 | 68714 | 2.3784 | 6.8964  2.3873  9.6134 | 3.3285

electric water =207 95 4243 HEE 0.BEZ P e =20

heater

High temp./ 1,7032 | 0.5890 | 49858 | 1.7262 43396 @ 1.5022 11,774 | 4.0756 | 1,4842  0.5140
electric water 408 30 307 876 =293 478 19653 803 047 09
heater with

electric booster

heater

High temp./gas @ 12754  0.4410 | 22053 | 0.7634  2,6523 H 0.9184  5,3708  1.8592 65054 0.2250
water heater 337 463 303 143 =254 27 J26 813 8 89
with electric

booster heater

High temp./ 14584  0.5050 | 3,3965 | 1.1764  3.3754  1.1684  8.,1144 | 2.8094 | 1,0074 | 0.3490
electric water 668 S77 448 -886 557 S77 3066 523 189 412

heater with gas
booster heater

Table 161. Dishwashers—Enerqv and Peak Demand Savings (All Other)

Low temp./ 3955 | 0.542 17362 2378 | 17,426  2.387 24292 | 3.328

electric water
heater

High temp./ 4303 0.589 | 12,596 1.726 | 10,966 1.502 | 29,751 4.075 3,750 0.514
electric water

heater with

electric booster

heater

High temp./ gas 3,221 0.441 5572 0.763 6,700 0.918 | 13,569 1.859 1,642 0.225
water heater

with electric

booster heater

High temp./ 3.684 0.505 8.582 1.176 8.528 1.168 | 20,504 2.809 2.545 0.349
electric water

heater with gas
booster heater

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.
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Measure Life and Lifetime Savings

The estimated useful life (EUL) varies per eligible dishwasher type, as stated in the ENERGY
STAR Commercial Kitchen Equipment Savings Calculator.

Table 162. Dishwashers—Equipment Lifetime by Machine Type

Machine type | EUL {years)
Under counter 10
Stationary single-tank door 15
Single-tank conveyor 20
Multiple-tank conveyor 20
Pot, pan, and utensil 10

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly:

Manufacturer and model number

Machine type

Sanitization method (high temperature, low temperature)

Energy source for primary water heater (gas, electric)

Energy source for booster water heater (gas, electric)

ENERGY STAR idle rate

ENERGY STAR water consumption

Copy of ENERGY STAR certification or alternative

Copy of proof of purchase including date of purchase, manufacturer, and model number

Facility type (Education: K-12, Education: College and university, All other)

Eacil : D and DOLL(if availabl

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

250

Nonresidential: Food Service Equipment Texas Technical Reference Manual, Vol. 3
Dishwashers October 2024



Document Revision History

Table 163. Dishwashers—Revision History

v1.0 11/25/2013 | TRM v1.0 origin.

v2.0 04/18/2014 = TRM v2.0 update. Update savings based on the newest version of
ENERGY STAR deemed input variables.

v2.1 01/30/2015 = TRM v2.1 update. Corrections to Water Use per Rack in Table 2-90.

v3.0 04/30/2015 | TRM v3.0 update. Aligned calculation approach with ENERGY STAR

Commercial Dishwashers Program Requirements Version 2.0.
Simplified methodology to a single representative building type
consistent with the ENERGY STAR Commercial Kitchen Equipment
Savings Calculator.

v4.0 10/10/2016 | TRM v4.0 update. Added high-efficiency requirements for pots, pans,
and utensils.

v5.0 10/2017 TRM v5.0 update. No revision.

v6.0 10/2018 TRM v6.0 update. No revision.

v7.0 10/2019 TRM v7.0 update. Program tracking requirements updated.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits. Removed
ENERGY STAR qualification requirement and defers to meeting criteria.

v9.0 10/2021 TRM v9.0 update. General reference checks and text edits. Updated

ENERGY STAR specification and incorporated March 2021 calculator
update. Updated variable definitions.

v10.0 10/2022 TRM v10.0 update. Corrected mismatch between formula definitions
and variables. Replaced URL for ENERGY STAR listing.
vi1.0 10/2023 TRM v11.0 update. Clarified that residential dishwashing equipment can

be installed in commercial applications following the methodology in
Volume 2 of TRM.

v12.0 10/2024 TRM v12.0 update. Specified reduced operating schedule for education
applications and updated corresponding deemed savings tables. Added
guidance for dual sanitizing dishwashers and updated documentation

requirements.
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2.4.5 ENERGY STAR® Electric Griddles Measure Overview
TRM Measure ID: NR-FS-GR
Market Sector: Commercial

Measure Category: Food service equipment

Applicable Business Types: All commercial kitchensSee-eligibility eriteria
Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR
commercial electric griddles. Commercial griddles are a versatile piece of cooking equipment with a
flat cooking surface whose uses range from searing, browning, toasting, and warming. An energy-
efficient commercial electric griddle reduces energy consumption primarily through the application of
advanced controls and improved temperature uniformity. The energy and demand savings are
determined on a per-griddle basis and only considers electric commercial griddles.

Eligibility Criteria

Eligible units must comply with the current ENERGY STAR specifications.®*® The efficiency
requirements for this appliance are evaluated on a per-square-foot basis.

The following products are excluded from the ENERGY STAR eligibility criteria:

e (as or dual-fuel heat source griddles

o Dual technology griddles such as fry-top ranges

335 ENERGY STAR Qualified Product Listing: https://www.energystar.gov/productfinder/product/certified-
commercial-griddles/results.

336 “Commercial Kitchens Initiative,” Consortium for Energy Efficiency (CEE). Section 2.2, p. 8.
https://forum.cee.org/system/files/library/4203/CEE CommkKit InitiativeDescription Aug2021.pdf.
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Baseline Condition

There are currently no federal minimum standards for commercial griddles. Therefore, the
baseline condition for retrofit situations is a single-sided or double-sided electric griddle that
does not meet the ENERGY STAR key product criteria.

High-Efficiency Condition

Eligible equipment must be compliant with the current ENERGY STAR v1.2 specification,
effective January 1, 2011.3%” Qualified products must meet the minimum idle energy rate
requirement from Table 164.

Table 164. Commercial-Griddles—ENERGY STAR Specification33®

Cooking energy efficiency at heavy-load conditions Reported

Normalized idle energy rate < 320 watts/ft2-

Furthermore, the ENERGY STAR qualification criteria do not specify a cooking-energy
efficiency threshold and therefore shall only be recorded for evaluation of the energy savings.

Energy and Demand Savings Methodology

Savings Algorithms and Input Variables
The deemed values are calculated by using the following algorithms:

Energy Savings [AKWh] = kW hy,qse — kW his
Equation 119

kthase = kWhph,base + kthook,base + kWhidle,base
Equation 120

kW hgs = kWhyp ps + KW heoor s + KW Rigie gs
Equation 121

kWhpn, kWheook, @nd kWhigie are each calculated the same for both the baseline and ENERGY
STAR cases, as shown in Equation 14, except they require their respective input assumptions
relative to preheat, cooking and idle operation as seen in Table 165.

337 ENERGY STAR Program Requirements for Commercial Griddles. Eligibility Criteria Version 1.2.
https://www.energystar.gov/sites/default/files/Commercial%20Griddles%20Version%201.2%20%28Re
v%20December%20-%202020%29.pdf.

338 ENERGY STAR Commercial Griddles Key Product Criteria.
https://www.energystar.gov/products/commercial food service equipment/commercial _griddles/key

product criteria.
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MGbod X E}ood

kWh = Eph+<
Neook

Wrood AODizgzs
>+ Eiae % ((DOHG"T_ PC )) * 71000

Equation 122

AE, . X AOD
_ (AEpn taays
AkWh ( i )

Peak Demand Savings [AkW] = X CF

DOHgz X AO D
Equation 123
Where:

kWhpase = Baseline annual energy consumption [kWh]

kWhes = ENERGY STAR annual energy consumption [kWh]

Epn = Preheat energy [Wh/day]

AEpn = Difference in baseline and ENERGY STAR preheat energy

Erood = ASTM energy to food of energy absorbed by food product during

cooking [Wh/Ib]

Eioie = Idle energy rate [W]

Wiood = Pounds of food cooked per day [Ib/day]

Neook = Cooking energy efficiency [%]

PC = Production capacity per pan [Ib/hr]

DOHton = Equipment daily operating hours-perday [hr/day]

taaysAOD = Facility annual operating days-peryrear [days/year]

1,000 = Constant to convert from W to kW

CF = Peak coincidence factor

Table 165. Griddles—Savings Calculation Input Assumptions3**
Single-sided Double-sided

Eph (Wh/ft2) 667 333 667 333
Whood (Ib/day/ ft2) 17
Efood (VWh/Ib) 139 139
Noook (%) 65% 70% 65% 72%

339 ENERGY STAR Commercial Food Service Equipment Calculator. 7/15/21 amendment to March 2021
update. https://www.energystar.gov/products/commercial food service equipment.
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Single-sided Double-sided

Parameter ENERGY STAR ENERGY STAR
400 320 400 320

Eidge (VWW/ft2)

PC (Ibs/hr/ft?) 5.83 6.67 11.67 13.92
fon 12
fdaye 385
CF340 0.90

Table 166. Griddles—Operating Schedule Assumptions®*'

Education: K-12 6 180
Education: College and university 10 260
All other 12 365

Deemed Energy and Demand Savings Tables

Deemed energy and demand savings in the following tables are based on the input
assumptions specified abovefromTable435.

Table 167. Griddles—Energy and Peak Demand Savings (Education: K-12)

0.24 700 0.38
=6and <8 m 0.35 1,049 0.57
=8 and <10 1,044 047 1,399 0.77
=210and <12 1,305 0.59 1,749 0.96
=212and <14 1,566 0.71 2,099 115
z14 1.827 0.82 24485 1.34

Table 168, Griddles—Energy and Peak Demand Savings (Education: College/University)

1.087 1,343

|O

340 Itron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.

341 Fisher-Nickel, Inc., “Characterizing the Enerqgy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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=26and<8 1,630 0.3 2,015 .52
=28and <10 2174 0.51 2,687 0.69
=210and <12 2717 0.64 3,358 0.86
=212and <14 3,261 0.77 4,030 1.04
=14 3,804 0.90 4,702 1.21
Table 169. Griddles—Energy and Peak Demand Savings (All Other)**
Griddle size Single-sided Double-sided
() | kWh | kW | kWb kW
<64 1,759 0.26 2,120 0.34
26 and < 86 2,639 0.39 3,179 0.50
=8 and < 108 3,519 0.52 4,239 0.67
=210and <
1240 4,398 0.65 5,299 0.84
=212 and <
1442 5,278 0.78 6,359 1.01
= 1444 6,158 0.92 7,418 1.17

Claimed Peak Demand Savings
Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.
Measure Life and Lifetime Savings

The estimated useful life (EUL) is 12 years, as specified in the California Database of Energy
Efficiency Resources (DEER) Remote Ex-Ante Database Interface (READI) tool for EUL ID
Cook-ElecGriddle 343

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly.

e Manufacturer and model number

343 DEER READI. http://Www.deeresources.com/index.php/readi.
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e Griddle top dimensions and surface area

e Griddle configuration (single-sided, double-sided)
e ENERGY STAR idle rate

e Copy of ENERGY STAR certification or alternative

e Copy of proof of purchase including date of purchase, manufacturer, and model number

e Facility type (Education: K-12, Education: College and university, All other)
Eacili . C | DOH Gif b

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 170. ENERGY STAR Griddles—Revision History

v11.0 10/2023 TRM v11.0 origin.

v12.0 10/2024 TRMv12.0 update. Specified reduced operating schedule for education
applications and updated corresponding deemed savings tables.
Updated griddle size to specify a range of griddle sizes based on
normal rounding convention. Other minor text updates.
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2.4.6 ENERGY STAR® Electric Fryers Measure Overview
TRM Measure ID: NR-FS-EF
Market Sector: Commercial

Measure Category: Cooking equipment

Applicable Building Types: All commercial kitchensSee-eligibility-criteria
Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR
electric fryers. Fryers that have earned ENERGY STAR certification offer shorter cook times
and higher production rates through advanced burner and heat exchanger designs. Fry pot
insulation reduces standby losses resulting in a lower idle energy rate. The energy and demand
savings are determined on a per-fryer basis.

Eligibility Criteria

Eligible units must be compliant with the current ENERGY STAR specification, either counter-
top or floor type designs, with standard-size and large vat fryers as defined below:344 345

e Standard-size electric fryer: A fryer with a vat that measures = 12 inches and < 18 inches
wide, and a shortening capacity = 25 pounds and < 65 pounds

o Large vat electric fryer: A fryer with a vat that measures = 18 inches and < 24 inches
wide, and a shortening capacity > 50 pounds

344 ENERGY STAR Program Requirements Product Specifications for Commercial Fryers. Eligibility
Criteria Version 3.0.
https://www.energystar.gov/sites/default/files/asset/document/Commercial%20Fryers%20Program%20
Requirements.pdf.

345 ENERGY STAR Qualified Product Listing: https://www.energystar.gov/productfinder/product/certified-
commercial-fryers/results.

346 CEE Commercial Kitchens Initiative’s overview of the Food Service Industry:
https://forum.cee.org/system/files/library/4203/CEE _CommKit InitiativeDescription Aug2021.pdf.

258
Nonresidential: Food Service Equipment Texas Technical Reference Manual, Vol. 3
Electric Fryers October 2024



The following products are excluded from the ENERGY STAR eligibility criteria:

o Fryers with vats measuring < 12 inches wide, or > 24 inches wide

Baseline Condition

The baseline condition is an electric standard-size fryer or large vat fryer that do not meet
ENERGY STAR key product criteria.

High-Efficiency Condition

Eligible equipment must be compliant with the current ENERGY STAR v3.0 specification,
effective October 1, 2016. New electric standard fryers and large vat fryers must meet or
exceed the requirements listed in Table 171.

Table 171. Fryers—ENERGY STAR Specification3’

Inputs ‘Standard! Large vat:

Cooking energy efficiency = 83% = 80%
Idle energy rate (W) <800 <1,100

Energy and Demand Savings Methodoloqy
Savings Algorithms and Input Variables

Deemed values are calculated using the following algorithms:

Energy Savings [AKWh] = kW hy,qse — kW his
Equation 124

kthase = kWhph,base + kthook,base + kWhidle,base
Equation 125

kW hgs = kWhpp gs + kW heoores + kKW higie ps
Equation 126

kWhpn, kWheoor, and kWhiae are each calculated the same for both the baseline and ENERGY
STAR cases, as shown in Equation 127, except they require their respective input assumptions
relative to preheat, cooking, and idle operation as seen in Table 172.

347 ENERGY STAR Commercial Fryers Key Product Criteria.
https://www.energystar.gov/products/commercial food service equipment/commercial fryers/key pro
duct criteria.
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Wrooqa X DOH X E t Wrooa X DOH
KWh = [ Epp + < food food > + Eigre X <DOH@m— 2, deed >
Ncook 60 PC

X —
1,000
Equation 127

AEph X AOD%@
AW — ( 500 )

Peak Demand Savings [AkW] = DOH s X A0Dégmgs X CF
Equation 128
Where:
kWhpase = Baseline annual energy consumption [kWh]
kWhes = ENERGY STAR annual energy consumption [kWh]
Epn = Preheat energy [Wh/day]
AEpn = Difference in baseline and ENERGY STAR preheat energy
Erood = ASTM energy to food of energy absorbed by food product during
cooking [Wh/Ib]
Elde = Idle energy rate W]
Wiood = Pounds of food cooked per hourday [Ib/hrday]
Neook = Cooking energy efficiency [%]
PC = Production capacity [Ib/hr]
tw——————— = Lgupment operating-Hotrsperdayfhriday]
ton = Preheat time [min/day]
DOH = Equipment daily operating hours [hr/day]
AODtdays = Facility annual operating days peryear[days/year]
60 = Constant to convert from min to hr
1,000 = Constant to convert from W to kW
CF = Peak coincidence factor
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Table 172. Fryers—Savings Calculation Input Assumptions34®

ENERGY ENERGY
Parameter Baseline STAR Baseline STAR
Eph

2,400 1,900 2,400 1,900
Whoot156 9.375 12.5
Efood 167
Neook 75% 83% 70% 80%
Eidle 1,200 800 1,350 1,100
PC 65 70 100 110
ton 1E 4
tph 15
fdays 365
CF34° 0.90

Table 173. Fryers—Operating Schedule Assumptions3°

Education: K-12 6 180

Education: College 10 260

and university

All other 16 12 365

Deemed Energy and Demand Savings Tables

Deemed energy and demand savings in Table 174 are based on the assumptions specified
abovefrom-Table 153

Table 174. Fryers—Energy and Peak Demand Savings

Education: K-12 Standard 894650 0-6700.467
Large vat 4059704 0-8080.512

348 ENERGY STAR Commercial Food Service Equipment Calculator. 7/15/21 amendment to March 2021
update. https://www.energystar.gov/products/commercial food service equipment.

349 Itron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study: Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.

3%0 Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Education: College and university | Standard 470671,496 0-56460.473
Large vat 47901619 0-5750.515
All other Standard 3,272 0.476
Large vat 2,696 0.516

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 12 years, as specified in the California Database of Energy
Efficiency Resources (DEER) READI tool for EUL ID Cook-ElecFryer.3"

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly:

e Manufacturer and model number

o Fryer type (standard or large vat)

e ENERGY STAR idle rate

e ENERGY STAR cooking efficiency

e Copy of ENERGY STAR certification or alternative

e Copy of proof of purchase including date of purchase, manufacturer, and model number

o Facility type (Education: K-12, Education: College and university, All other)
Eacil . C | DOH Gf bl

References and Efficiency Standards

Petitions and Rulings
e PUCT Docket 36779—Provides EUL for Electric Fryers.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

351 DEER READI (Remote Ex-Ante Database Interface). hitp://www.deeresources.com/index.php/readi.
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Document Revision History

Table 175. Fryers—Revision History

TRMversion m

Description of change ’

v1.0 11/25/2013 7 TRM v1.0 origin.

v2.0 04/18/2014 | TRM v2.0 update. No revision.

v3.0 04/10/2015 | TRM v3.0 update. Updated to newer ENERGY STAR Electric Fryers
Program Requirements Version 2.1. Simplified calculation methodology
to a single representative building type consistent with the ENERGY
STAR Commercial Kitchen Equipment Savings Calculator.

v4.0 10/10/2016 | TRM v4.0 update. No revision.

v5.0 10/2017 TRM v5.0 update. No revision.

v6.0 10/2018 TRM v6.0 update. No revision.

v7.0 10/2019 TRM v7.0 update. Savings and efficiencies revised for ENERGY STAR
3.0 specifications. Program tracking requirements updated.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits. Removed
ENERGY STAR qualification requirement and defers to meeting
criteria.

v9.0 10/2021 TRM v9.0 update. Incorporated March 2021 calculator update.
Updated EUL reference.

v10.0 10/2022 TRM v10.0 update. Minor variable definition updates.

vi1.0 10/2023 TRM v11.0 update. Updated documentation requirements to collect
fryer type rather than fryer width.

vi2.0 10/2024 TRM v12.0 update. Specified reduced operating schedule for education
applications and updated corresponding deemed savings tables.
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2.4.7 ENERGY STAR?® Electric Steam Cookers Measure Overview
TRM Measure ID: NR-FS-SC
Market Sector: Commercial

Measure Category: Cooking equipment

Applicable Building Types: All commercial kitchensSee-eligibility-criteria
Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR
electric steam cookers. Steam cookers are available in 3-, 4-, 5-, or = 6-pan capacities. Steam
cookers that have earned ENERGY STAR certification are up to 50 percent more efficient than
standard models. They have higher production rates and reduced heat loss due to better
insulation and a more efficient steam delivery system. The energy and demand savings are
determined on a per-cooker basis.

Eligibility Criteria

Eligible units must be compliant with the current ENERGY STAR specification. *°2: 35 Eligible
bundlng types include any non-residential appllcatlon mdepenelen#estaa#ant-s—ehan

It is required that the post-retrofit ENERGY STAR electric steam cooker and the conventional
steam cooker it replaces are of equivalent pan capacities.

352 ENERGY STAR Program Requirements Product Specifications for Commercial Steam Cookers.
Eligibility Criteria Version 1.2.
https://www.energystar.gov/sites/default/files/specs/private/Commercial Steam Cookers Program R
equirements%20v1_2.pdf.

353 ENERGY STAR Product Listing: https://www.energystar.gov/productfinder/product/certified-
commercial-steam-cookers/results.

354 CEE Commercial Kitchens Initiative’s overview of the Food Service Industry:
https://forum.cee1.org/system/files/library/4203/CEE _CommKit InitiativeDescription Aug2021.pdf.
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Baseline Condition

The eligible baseline condition for retrofit situations is an electric steam cooker that does not
meet ENERGY STAR key product criteria.

High-Efficiency Condition

Eligible equipment must be compliant with the current ENERGY STAR v1.2 specification,
effective August 1, 2003. Qualified products must meet the requirements from Table 176.

Table 176. Steam Cookers—ENERGY STAR Specification3*

) iG] Bl V{7, Idle rate {!
4-pan 50% 530
5-pan 50% 670
6-pan and larger 50% 800

Energy and Demand Savings Methodology

Savings Algorithms and Input Variables

Energy Savings [AkWh] = kW hpase — kW hpposers
Equation 129

kthase = kWhph,base + kthook,base + kWhidle,base
Equation 130

kW hgs = kWhyp ps + KW heoor s + KW higie ps
Equation 131

kWhpn, kWheoor, and kWhiae are each calculated the same for both the baseline and ENERGY
STAR cases, as shown in Equation 106, except they require their respective input assumptions
relative to preheat, cooking, and idle operation as seen in Table 177.

355 ENERGY STAR Commercial Steam Cookers Key Product Criteria.
https.//www.energystar.gov/products/commercial_food_service equipment/commercial_steam_cooker
s/key _product_criteria.

3% Cooking Energy Efficiency is based on “heavy load (potato) cooking capacity,” i.e., 12 by 20 by 2%
inch (300 by 500 by 65 mm) perforated hotel pans each filled with 8.0 £ 0.2 Ib (3.6 £ 0.1 kg) of fresh,
whole, US No. 1, size B, red potatoes.
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Wfood X DOH X Efood

Ncook

kWh = <Eph + <

40% X PC X P X E oo
=+ (1 — 40%) X Eiqre +

Ncook

W,
_ food
]XGG’H“"T PEXE)

Equation 132

AW h — AEph X AOD%@
1,000
X CF

Peak Demand Savings [AkW] =

DOH+tg X AODtgams
Equation 133
Where:
kWhpase = Baseline annual energy consumption [kWh]
kWhes = ENERGY STAR annual energy consumption [kWh]
Epn = Preheat energy [Wh/day]
AEpn = Difference in baseline and ENERGY STAR preheat energy
Efood = ASTM energy to food of energy absorbed by food product during
cooking [Wh/Ib]
Ele = Idle energy rate [W]. (Differs for boiler-based and steam-generator
equipment)
Wiood = Pounds of food cooked per hourday [Ib/dayhr]
Neook = Cooking energy efficiency [%] (Differs for boiler-based or steam
generator equipment)
40% = Percent of time in constant steam mode [%]
PC = Production capacity [Ib/hr]
P = Pan capacity
DOHton = Equipment_ daily operating hours-perday [hr/day]
taayAOD = Facility annual operating days-peryear [days/year]
1,000 = Constant to convert from W to kW
CF = Peak coincidence factor
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Table 177.Steam Cookers—Savings Calculation |

nput Assumptions3’

Epn 1,776
Whood
Efood
Boiler-based: 26%

Fleac Steam generator: 30%

Boiler-based: 1,000
Eie Steam generator: 1,200
PC 23.3
P
ton
tdays
CF?358

1,671.7
10.81400
30.8
50%

3-pan: 400
4-pan: 530
5-pan: 670
6-pan: 800
16.7
3,4,50r6
9.25
311
0.90

Table 178, Steam Cookers—Operating Schedule Assumptions3°

Education: K-12
Education: College and university
All other

Deemed Energy and Demand Savings Tables

1

(o]
o

N
o

w

Deemed energy and demand savings in the following tablesTable-158 are based on the input

assumptions specified abovefromTable157.

357 ENERGY STAR Commercial Food Service Equipment Calculator. 7/15/21 amendment to March 2021
update. https://www.energystar.gov/products/commercial food service equipment.

3% |tron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study: Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.
3%9 Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food

Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October

2014. Appendix E.
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Table 179. Steam Cookers—Energy and Peak Demand Savings_(Education: K-12)

Steam
cooker type kWh Savings kW Savings

31673.006
3:8893.694
45844 367
£:2595.040
26482 528
3:1993.062
37263579

Boiler-based

Steam
generator

3-pan
4-pan
5-pan
6-pan and larger

3-pan

6-pan and larger

42494 095

2:6492.489

3-2343.063
3-8043.623
4.3674.185
2-14642.091
2:65602.536
3-0892.967
3-5283.397

Table 180. Steam Cookers—Energy and Peak Demand Savings (Education: College/University)

Boiler-based

3-pan

Steam
generator

Table 181. Steam Cookers—Energy and Peak Demand Savings (All Other)
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Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 12 years, as specified in the California Database of Energy
Efficiency Resources (DEER) READI tool for EUL ID Cook-ElecStmCooker.3¢°

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly:

e Manufacturer and model number

e Steam cooker type (boiler-based or steam generator)
e Pan capacity (3, 4, 5, or 6+)

e ENERGY STAR idle rate

e ENERGY STAR cooking efficiency

e Copy of ENERGY STAR certification or alternative

e Copy of proof of purchase including date of purchase, manufacturer, and model number

e Facility type (Education: K-12, Education: College and university, All other)
Eacili . C | DOH Gf b

References and Efficiency Standards

Petitions and Rulings

e PUCT Docket 40669—Provides energy and demand savings and measure
specifications

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

360 DEER READI (Remote Ex-Ante Database Interface). hitp://www.deeresources.com/index.php/readi.
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Document Revision History

Table 182. Steam Cookers—Revision History

TRMversion Description of change

v1.0 11/25/2013 | TRM v1.0 origin.

v2.0 04/18/2014 | TRM v2.0 update. Updated EUL based on ENERGY STAR and DEER
2014.

v3.0 04/10/2015 | TRM v3.0 update. Updated to newer ENERGY STAR Steam Cooker

Program Requirements Version 1.2. Simplified calculation methodology
to a single representative building type consistent with the ENERGY
STAR Commercial Kitchen Equipment Savings Calculator.

v4.0 10/10/2016 | TRM v4.0 update. No revision.

v5.0 10/2017 TRM v5.0 update. No revision.

v6.0 10/2018 TRM v6.0 update. No revision.

v7.0 10/2019 TRM v7.0 update. Program tracking requirements updated.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits. Removed
ENERGY STAR qualification requirement and defers to meeting
criteria.

v9.0 10/2021 TRM v9.0 update. Incorporated March 2021 calculator update.
Corrected formula errors. Updated EUL reference.

v10.0 10/2022 TRM v10.0 update. Corrected formula error and minor variable
definition updates.

v11.0 10/2023 TRM v11.0 update. No revision.

v12.0 10/2024 TRM v12.0 update. Specified reduced operating schedule for education

applications and updated corresponding deemed savings tables.
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2.4.8 Contact Conveyor Toasters
TRM Measure ID: NR-FS-CT

Market Sector: Commercial

Measure Category: Food service equipment

Applicable Business Types: All commercial kitthensSee-eligibility-criteria

Fuels Affected: Electricity

Decision/Action Type: Retrofit

Program Delivery Type: Prescriptive

Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section presents the deemed savings methodology for commercial electric contact
conveyor toasters. These appliances, which caramelize and transport bread products through a
heated chamber via a belt or chain, utilize resistance heating elements within heavy metal
plates known as "platens." The design of high-performance conveyor toasters (HPCT) includes
advanced features such as internal ambient air heaters and heat shields to optimize thermal
efficiency by maintaining consistent temperatures and minimizing heat loss. Dampers at the
openings regulate internal airflow, enhancing temperature stability and energy conservation.
The energy and demand savings are determined by per contact conveyor toaster, and only
electric contact conveyor toasters are considered.

Eligibility Criteria
The eligible units must meet the energy per sandwich requirement specified in the High
Efficiency Condition section. Only contact conveyor toasters qualify for this measure.

Eligible building types include any non-residential application.

Baseline Condition

Commercial conveyor toasters are not regulated by state or national codes. Therefore,
equipment manufacturers often need more incentives to test baseline models. Consequently,
the baseline condition for existing models was established using a sample of economy-grade
equipment tested by Southern California Edison Foodservice Technology Center (SCE FTC).
The base case is defined as a standard performance conveyor toaster with an energy
consumption per sandwich. exceeding 3.75 W/bun and other specifications shown in Table 183
below.

Generally, new construction is ineligible to claim savings under this measure. However, utilities
may work with the EM&V team to determine the baseline standard for new construction
applications, if applicable.
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Table 183. Contact Conveyor Toasters—Baseline Lab Tested Specification

0.982 338.00

High-Efficiency Condition

Eligible units must not exceed energy consumption per sandwich of 3.75 W/bun, as calculated
in Equation 134, and other lab-tested specifications, as shown in Table 184. This is assessed
following the ASTM F2380-18 test procedure.®®' The specification was developed based on lab-
based equipment performance tests conducted collaboratively by the Pacific Gas & Electric
(PG&E) Food Service Technology Center (FSTC) and SCE FTC.

In absence of lab testing, eligible products must be included on the current California Energy
Wise Foodservice Qualified Product Listing (QPL).3%2

Table 184, Contact Conveyor Toasters—Lab-Tested Specifications

Eoor X 1,000
PC

Energy per sandwich =

Equation 134

Where:
Ecook = Cooking energy rate [kW]
1,000 = Constant to convert from W to kW
PC = Production capacity (buns/hour)

Energy and Demand Savings Methodology

Savings Algorithms and Input Variables

The deemed values are calculated by using the following algorithms:

361 ASTM Standard Test Method for Performance of Conveyor Toasters. https://www.astm.org/f2380-
18.html.

362 CA Energy Wise Foodservice QPL. hitps://caenergywise.com/instant-rebates/qgpl/. For assistance with
qualifying new models, reach out to the California Foodservice Instant Rebates program.
https://caenergywise.com/instant-rebates/#contact-us.
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Energy Savings [AKWh] = kW hpqse — kW hgs
Equation 135

kthase = kWhph,base + kthook,base + kWhidle,base
Equation 136

kW hgs = kWhyp ps + kKW heoor s + KW higie ps
Equation 137

kWhon, kWheook, @and kWhiqe are each calculated the same for both the baseline and high-
efficiency cases, as shown in Equation 101, and the peak demand savings calculation, as
shown in Equation 139, except they require their respective input assumptions relative to
preheat, cooking, and idle operation, as seen in Table 139.

t E, x N, N Nyp X t
kWh == <Eph X Nph X 6L(})l> + <%> + (Eldle X <t0n - [l;‘lgls - ph60 ph>) X tdays

Equation 138

Peak Demand Savings [AkW] = ﬂ X CF
ton X taays
Equation 139
Where:
kWhpase = Baseline annual energy consumption [kWh]
kWhre = High-efficiency annual energy consumption [kWh]
kWhpn = Preheat energy [kWh]
kWhcook = Cooking energy [kWh]
kKWhigie = Idle energy [kWh]
Eon = Preheat enerqy rate [kW]
Eigee = Idle energy rate [kW]
Non = Number of preheats per day
Npuns = Number of sandwich buns cooked per day
ton = Estimated preheat time [min]
60 = Constant to convert from minutes to hours
DOH = Equipment daily operating hours [hr/day]
AOD = Facility annual operating days [days/year]
CE = Peak coincidence factor
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Table 185. Contact Conveyor Toasters—Savings Calculation Input Assumptions3®3

2.33 2ald
Ecook (km 2.04 2.06
Eidee (K 0.98 0.64
PC (buns/hr) 338 698
Non (PH/day) il
Nbuns (buns/day)364 650
ton (min 21 10
GF=s 0.90

Table 186. Contact Conveyor Toasters—Operating Schedule Assumptions3®

Education: K-12 180
Education: College and university ﬂ 260
All other 16 364

Deemed Enerqgy and Demand Savings Tables

The following table provides the estimated energy and demand savings per contact conveyor
toaster based on the input assumptions from Table 139.

Table 187, Contact Conveyor Toasters—Enerqy and Peak Demand Savings

Education: K-12 550 0.46
Education: College and university 1,150 0.40
All other 2,358 0.36

363 Input assumptions primarily informed by lab-based equipment performance tests conducted by the
SCE FTC and PG&E FSTC.

364 Emerging Technologies, “High-Performance Conveyorized Toaster: ET18SCE1120.” June 2020. p. 31.
https://www.caetrm.com/media/reference-documents/2020-06-12 h.e. toaster report final draft.pdf.

365 Jtron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.
https://www.caetrm.com/media/reference-documents/ltron 2005 DEER 2004-
05 UpdateFinalReport.pdf.

366 Fisher-Nickel, Inc.. “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

There is no estimated useful life (EUL) specifically for an electric toaster, but its method of
operation is similar to that of an electric convection oven. Therefore, the EUL is 12 years, as
specified in the California Database of Energy Efficiency Resources (DEER) Remote Ex-Ante
Database Interface (READI) tool for EUL ID Cook-ElecConvOven.¢’

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly.

e Building type

e Toaster quantity

e Manufacturer and model number

e Copy of proof of purchase including date of purchase, manufacturer, and model number
o Facility equipment AOD and DOH (if available)

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 188. Contact Conveyor Toasters —Revision History

v12.0 10/2024 TRM v12.0 origin.

367 California Public Utilities Commission (CPUC), Energy Division. 2020.
https://www.caetrm.com/media/reference-documents/EEPolicyManualRevised 032020.pdf
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2.4.9 Radiant Conveyor Toasters
TRM Measure ID: NR-FS-RT

Market Sector: Commercial

Measure Category: Food service equipment
Applicable Business Types: All commercial kitchensSee-eligibility-criteria
Fuels Affected: Electricity

Decision/Action Type: Retrofit

Program Delivery Type: Prescriptive

Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of commercial radiant
conveyor toasters. A radiant conveyor toaster is an appliance that uses radiant heat to toast
baked goods on both sides. It is placed on a belt and carried through a heated chamber,
dropping to an unheated holding area for product pickup once the toasting cycle is complete.

Advanced radiant conveyor toasters optimize energy usage by employing sensors to detect
activity. Energy-efficient models feature a setback mode, which reduces energy consumption
during periods of activity by lowering cavity temperature and slowing or stopping the conveyor
belt.

Eligibility Criteria

The eligible product must pertain to conveyor toasters that use radiant heat as the primary heat
source for testing and utilize automation in activating an energy setback mode described in the
high-efficiency section.

Eligible building types include any non-residential application.

Baseline Condition

Commercial radiant toasters are not requlated by state or national codes. Therefore, equipment
manufacturers often need more incentives to test baseline models. Consequently, the baseline
condition for existing models was established using a sample of economy-grade equipment
tested by the Southern California Edison Foodservice Technology Center (SCE FTC). The
baseline condition is a radiant conveyor toaster without an automatic setback mode, whose
specifications are shown in Table 189 below.

Generally, new construction is ineligible to claim savings under this measure. However, utilities
may work with the EM&V team to determine the baseline standard for new construction
applications, if applicable.
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Table 189. Radiant Conveyor Toasters—Baseline Specification3¢?

120 V 100%
208/240 V

High-Efficiency Condition

The industry standard for evaluating radiant conveyor toaster energy consumption performance
is the American Society Testing and Materials (ASTM)Standard F2380.%° This standard
provides precise metrics that define radiant conveyor toaster energy performance.

e Cooking Rate: The energy consumption of the toaster while conducting active
toasting operations. The cooking rate can vary slightly depending on the exact
heat settings, but it is generally close to the manufacturer-rated input.

e [dle Rate: The energy consumption of the toaster while maintaining a ready-to-
toast state unless an energy-saving or setback mode is activated. This is
identical to the cooking rate.

e Production Capacity: The toaster's maximum rate (slices/hr) can toast the
product.

The eligible product must be a radiant conveyor toaster with automatic energy savings or
setback mode and meet the specifications in Table 190. The specification was developed based
on lab-based equipment performance tests conducted collaboratively by the Pacific Gas &
Electric (PG&E) Food Service Technology Center (FSTC) and SCE FTC.

In absence of lab testing, eligible products must be included on the current California Energy
Wise Foodservice Qualified Product Listing (QPL).370

Table 190. Radiant Conveyor Toasters—Lab-Tested Specification3"

120 V 66.2%
208/240 V

Energy and Demand Savings Methodology

Savings Algorithms and Input Variables

The deemed values are calculated by using the following algorithms:

368 Energy Solutions (ES). 2022. “Conveyor Toaster Supporting Data”

369 Standard Test Method for Performance of Conveyor Toasters: https://www.astm.org/f2380-18.html.

370 CA Energy Wise Foodservice QPL. hitps://caenergywise.com/instant-rebates/gpl/. For assistance with
qualifying new models, reach out to the California Foodservice Instant Rebates program.
https://caenergywise.com/instant-rebates/#contact-us.

371 Energy Solutions (ES). 2022. “Conveyor Toaster Supporting Data”.
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Energy Savings [AKWh] = kW hpqse — kW hgs
Equation 140
kthase = kthook,base + kWhidle,base
Equation 141

kWhgs = kW heoor s + kW higie gs
Equation 142
kWheook, @nd k\Whiqie @are each calculated the same for both the baseline and high-efficiency

cases, as shown in Equation 101_except they require their respective input assumptions, as
seen in Table 191Table 139.

kWh = kWippue X (PTCM + (PTSM % SEF)) X DOH x AOD
Equation 143

Where:
kWhpase = Baseline annual energy consumption [kWh]
kWhes = High-efficiency annual energy consumption [kWh]
kWhcook = Cooking energy [kWh]
kKWhigie = Idle energy [kKWh]
kKWinput = Average toaster input rate [kW]
PTCM = Percent time spent in cooking mode [%]: see Table 189 and Table
190
PTSM = Percent time spent in setback mode = 1 — PTCM [%]
SEF = Setback enerqy factor [%]
DOH = Equipment daily operating hours [hr/day]
AQOD = Facility annual operating days [days/year]

Table 191, Radiant Conveyor Toasters —Savings Calculation Input Assumptions372

KWinput 1.58 2.92 1.45 2.67
SEF 41.9%

372 Input assumptions primarily informed by lab-based equipment performance tests conducted by the
SCE FTC and PG&E FSTC.
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Table 192. Radiant Conveyor Toasters —Operating Schedule Assumptions3”3

Education: K-12 6 180
Education: College and university 10 260
All other 10.4 344

Deemed Enerqy Savings Tables

The following table provides the estimated energy savings per radiant conveyor toaster based
on the input assumptions from Table 139,

Table 193. Radiant Conveyor Toaster—Energy Savings

Education: K-12 454
208/240 V 836
Education: College and university 120V 1,093
208/240 V 2,014
All other 120V 1,507
208/240 V 2778

Deemed Demand Savings Tables

No peak demand savings are associated with the radiant conveyor toaster measure. Electric
savings are expected during off-peak periods when the radiant conveyor toaster is not in active
use. Peak periods will not exhibit substantial differences between baseline and efficient case
radiant conveyor toasters.

Claimed Peak Demand Savings

Not applicable.

Measure Life and Lifetime Savings

There is no estimated useful life (EUL) specifically for an electric toaster, but its method of
operation is similar to that of an electric convection oven. Therefore, the EUL is 12 years, as
specified in the California Database of Energy Efficiency Resources (DEER) Remote Ex-Ante
Database Interface (READI) tool for EUL 1D Cook-ElecConvQven.3’

373 Fisher-Nickel, Inc.. “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.

374 California Public Utilities Commission (CPUC), Energy Division. 2020.
https://www.caetrm.com/media/reference-documents/EEPolicyManualRevised 032020.pdf

279
Nonresidential: Food Service Equipment Texas Technical Reference Manual, Vol. 3
Radiant Conveyor Toasters October 2024



Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the

program database to inform the evaluation and apply the savings properly.

Building type

Toaster quantity

Manufacturer and model number

Copy of proof of purchase including date of purchase, manufacturer, and model number

Facility equipment AOD and DOH (if available)

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 194. Radiant Conveyor Toasters—Revision History

v12.0

10/2024 TRM v12.0 origin.
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2.410ENERGY STAR® Hot Food Holding Cabinets Measure Overview
TRM Measure ID: NR-FS-HC
Market Sector: Commercial

Measure Category: Food service equipment

Applicable Building Types: All commercial kitchensSee-eligibility-criteria
Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR hot
food holding cabinets (HFHCs). An HFHC is a heated, fully enclosed compartment with one or
more solid or transparent doors designed to maintain the temperature of hot food that has been
cooked using a separate appliance. HFHCs that have earned ENERGY STAR certification
incorporate better insulation, thus reducing heat loss, and may also offer additional energy-
saving devices such as magnetic door gaskets, auto-door closers, or Dutch doors. The
insulation of the cabinet offers better temperature uniformity within the cabinet from top to
bottom. The energy and demand savings are deemed and based on an interior volume range of
the holding cabinets and the building type. An average wattage has been calculated for each
volume range, half size, three-quarter size, and full size. The energy and demand savings are
determined on a per-cabinet basis.

Eligibility Criteria

HFHCs must be compliant with the current ENERGY STAR specification.®”> 376 Eligible building
types mclude any non-residential appllcatlon mdepeqelent—Festawams—eham—Festau;an%s-

375 ENERGY STAR Program Requirements Product Specifications for Commercial Hot Food Holding
Cabinets. Eligibility Criteria Version 2.0.
https://www.energystar.gov/sites/default/files/specs/private/Commercial HFHC Program Requiremen
ts_2.0.pdf.

376 ENERGY STAR Qualified Product Listing: https://www.energystar.gov/productfinder/product/certified-
commercial-hot-food-holding-cabinets/results.

377 CEE Commercial Kitchens Initiative’s overview of the Food Service Industry:
https://forum.cee1.org/system/files/library/4203/CEE_CommKit_lInitiativeDescription_Aug2021.pdf.
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The following products are excluded from the ENERGY STAR eligibility criteria:
o Dual function equipment (e.g., “cook-and-hold” and proofing units)
o Heated transparent merchandising cabinets

e Drawer warmers

Baseline Condition

The baseline condition is a half-size, three-quarter size, or full-size hot food holding cabinet that
do not meet ENERGY STAR key product criteria.

High-Efficiency Condition
Eligible equipment must be compliant with the current ENERGY STAR v2.0 specification,
effective October 1, 2011. Table 195 summarizes idle energy rate requirement based on cabinet

interior volume.

Table 195. HFHCs—ENERGY STAR Specification378:37°

IProduct linterior volume(ft®) | Idle energy: rate (W)

0<V<13 <215V
13V <28 €20V +2540
28V £3.8V+2035

Energy and Demand Savings Methodology

Savings Calculations and Input Variables

Deemed values are calculated using the following algorithms:

) 1
Energy Savm'g [AkWh] = (Eldle,base - EIdle,ES) X m X ton X tdays
Equation 144

1
Peak Demand [AkW] = (Ejgiepase — Erdtess) X T CF

Equation 145

378 ENERGY STAR Commercial Fryers Key Product Criteria.
https://www.energystar.gov/products/commercial_food service equipment/commercial _hot food hold
ing cabinets/key product criteria.

379\ = Interior Volume which equals Interior Height x Interior Width x Interior Depth.
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Where:

v = Product interior volume [ff]

Ecte pase = Baseline idle energy rate [W]

EldieEs = ENERGY STAR idle energy rate after installation [W]
DOHt.s = Equipment daily operating hours-perday [hrs/day]
AODtdays = Facility annual operating days-peryrear [days/year]
1,000 = Constant to convert from W to kW

CF = Peak coincidence factor

Table 196. HFHCs—Savings Calculation Input Assumptions3&°

Product interior volume range

mput | Productinteriorvolume range |
i [ Oevem | tmaves
8 22 53

\/381
Eldie base 30 xV
Eldie Es 215 xV 2xV+254 | 3.8xV+2035
ton e}
taays 288
CF382 0.90

Table 197. HFHCs—Operating Schedule Assumptions3®®

Education: K-12 6 180
Education: College and university 9 260
All other 365

380 ENERGY STAR Commercial Food Service Equipment Calculator. 7/15/21 amendment to March 2021
update. https://www.energystar.gov/products/commercial food service equipment.

381 Averages of product interior volume determined based on review of ENERGY STAR qualified product
listing. Accessed 7/30/2020.

382 |tron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.

383 Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Deemed Energy and Demand Savings Tables

Deemed energy and demand savings in Table 198 are based on the input assumptions
specified abovefrom-Table 161.

Table 198. HFHCs—Energy and Peak Demand Savings

Product interior
volume (ft?) kWh Savmgs kW Savings

0<V<13 0.061

Education: K-12 13V <28 @ 0.326
28=V 1.280 1.067

0<V<13 159 0.061

Education: College and university 13<sV<28 847 0.326
28=V 2,773 1.067

0<Vv<13 223 0.061

All other 135V <28 1,189 0.326
28<V 3,893 1.067

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 12 years, as specified in the California Database of Energy
Efficiency Resources (DEER) READI tool for EUL ID Cook-HoldCab.38

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly:

e Manufacturer and model number

e Interior cabinet volume

e ENERGY STAR idle rate

e Copy of ENERGY STAR certification or alternative

e Copy of proof of purchase including date of purchase, manufacturer, and model number

e Facility type (Education: K-12, Education: College and university, All other)

384 DEER READI (Remote Ex-Ante Database Interface). hitp://www.deeresources.com/index.php/readi.
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Eacil : D and DO (if availabl

References and Efficiency Standards

Petitions and Rulings

e PUCT Docket 36779—Provides EUL for Hot Food Holding Cabinets
Relevant Standards and Reference Sources
Please refer to measure citations for relevant standards and reference sources.
Document Revision History

Table 199. HFHCs—Revision History

v1.0 11/25/2013 | TRM v1.0 origin.
v2.0 04/18/2014 A TRM v2.0 update. No revision.
v3.0 04/10/2015 TRM v3.0 update. Updated to newer ENERGY STAR Hot Food

Holding Cabinet Program Requirements Version 2.0. Simplified
calculation methodology to a single representative building type
consistent with the ENERGY STAR Commercial Kitchen Equipment
Savings Calculator.

v4.0 10/10/2016 = TRM v4.0 update. No revision.

v5.0 10/2017 TRM v5.0 update. No revision.

v6.0 10/2018 TRM v6.0 update. No revision.

v7.0 10/2019 TRM v7.0 update. Program tracking requirements updated.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits. Removed
ENERGY STAR qualification requirement and defers to meeting
criteria.

v9.0 10/2021 TRM v9.0 update. Incorporated March 2021 calculator update.
Updated EUL reference.

v10.0 10/2022 TRM v10.0 update. Minor formatting.

vi1.0 10/2023 TRM v11.0 update. No revision.

vi12.0 10/2024 TRM v12.0 update. Specified reduced operating schedule for education

applications and updated corresponding deemed savings tables.
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2.4.11ENERGY STAR® Refrigerated Chef Bases
TRM Measure ID: NR-FS-CB

Market Sector: Commercial

Measure Category: Food service equipment

Applicable Building Types: All commercial kitchensSee-eligibility-criteria
Fuels Affected: Electricity

Decision/Action Type(s): Retrofit, new construction

Program Delivery Type(s): Prescriptive

Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR
refrigerated chef bases. A refrigerated chef base is used to keep ingredients, or prepared meals
close to the cooking station, making food preparation more efficient. The capacity or size of a chef
base is represented by its refrigerated volume. The refrigerated compartment can be equipped with
drawers or doors according to customer specifications. A typical chef base operates using a
conventional vapor compression refrigeration cycle charged with R-404a or R-290 propane. The
energy and demand savings are determined on a per-volume basis.

Eligibility Criteria

Qualifying chef base models must meet ENERGY STAR Commercial Refrigerators and
Freezers Version 5.0 specifications for chef bases.

Eligible building types include any non-residential application.3®

The following products are excluded from the eligibility criteria:

o Used or rebuilt equipment

Baseline Condition

The baseline condition for retrofit situations is a refrigerated chef base unit that does not meet
the ENERGY STAR key product criteria.

385 “Commercial Kitchens Initiative,” Consortium for Energy Efficiency (CEE). Section 2.2, p. 8.
https://forum.cee1.org/system/files/library/4203/CEE CommkKit InitiativeDescription Aug2021.pdf.

286
Nonresidential: Food Service Equipment Texas Technical Reference Manual, Vol. 3
Refrigerated Chef Bases October 2024



High -Efficiency Condition

Qualifying chef base models must meet ENERGY STAR Version 5.0 specifications and comply
with the maximum daily energy consumption (MDEC) value corresponding to its refrigerated
volume, as specified by the equation 0.05 x V + 2.1 (where V equals total refrigerated volume).

Energy and Demand Savings Methodology

Savings Calculations and Input Variables

The deemed values are calculated by using the following algorithms:

Energy Savings [AkWh] = (kthal-ly,base - kthaily,ES) x AOD
Equation 146

Where:

kW haaity pase—= Average daily operational energy consumption, baseline [kWh]

kWhaaityps__ = Average daily operational energy consumption, efficient case [kWh]

Daily average energy consumption for the baseline is estimated using the equation provided in
the ENERGY STAR CFS Calculator for Conventional Refrigerated Chef Bases. The estimate for
baseline daily energy consumption is shown in Equation 2. The input assumptions for
refrigerated volume used the ENERGY STAR QPL to determine the average volume within
each of four volume ranges, shown in Table 200. Annual kW..q is calculated the same for both
the baseline and high-efficiency cases, as shown in Equation 3, where it is assumed that the
average electric demand for any time interval is the same throughout the day and the peak
demand can be calculated by dividing the daily energy consumption by 24 hours. Peak demand
savings are calculated with Equation 147 using their respective input assumptions from Table
201.

kthaily,base = 005 X V + 2625

Equation 2
Peak Demand Savings [AkW] = % X CF
Equation 147
Where:
¥ = Peak coincidence factor’®® = 0.9

386 Jtron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.
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Table 200. Refrigerated Chef Bases—Refrigerated Volumes for Baseline

0<Vs75 4.42
7.5<V<15 11.06
15<V <225 18.43
225< V<30 23.94

Table 201. Refrigerated Chef Bases—Daily Energy Consumption®®’

0<V<75 2.846 1.254
7.5<V<15 3.178 2.230
15 <V <225 3.546 2.368
225<V <30 3.822 1.770

Table 202, Refrigerated Chef Bases—Operating Schedule Assumptions328

Education: K-12 180
Education: College and university 260
All other 365

Deemed Enerqy and Demand Savings Tables

Deemed energy and demand savings in the following table are based on the input assumptions
from Table 200 through Table 202,

387 ENERGY STAR Savings Calculator for ENERGY STAR Qualified Commercial Kitchen Equipment
Calculator. http://www.energystar.qov/buildings/sites/default/uploads/files/Commercial_kitchen

equipment_calculator.xlsx
388 Fisher-Nickel, Inc.. “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food

Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Table 203. Refrigerated Chef Bases—Annual Energy and Peak Demand Savings3®®

Education: K-12

0<Vvs75

Education: College

7.5<V<=15

15<V=<225
225<V<=<30

0<V<=75

and university

All other

Claimed Peak Demand Savings

7.5<V<=15

15<V=<225
225<V<=<30

0<V<=75
7.5<V<15

15<V=<225
225<V<30

287 0.06
1 0.04
212 0.04
369 0.08
414 0.06
247 0.04
306 0.04
534 0.08
281 0.06
246 004
430 0.04
749 0.08

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Additional Calculators and Tools

Not applicable.

Measure Life and Lifetime Savings

Currently, no lifetime value is specified for this measure in the California Database of Energy

Efficiency Resources (DEER) Remote Ex-Ante Database Interface (READI) tool. The estimated

useful life (EUL) is 12 years, as specified in the ENERGY STAR Commercial Food Service

Savings Calculator.38°

Program Tracking Data and Evaluation Requirements

To ensure that the appropriate incentives, savings, and cost-effectiveness values are applied for

each application, the following data must be collected for each application:

e Equipment manufacturer and model number

o Refrigerated Chef Base Volume

e Building Location

389 ENERGY STAR Savings Calculator for ENERGY STAR Qualified Commercial Kitchen Equipment

Calculator. http://www.energystar.gov/buildings/sites/default/uploads/files/Commercial kitchen

equipment calculator.xlsx
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Building Type

Copy of proof of purchase including date of purchase, manufacturer, and model number

Recommended: Facility equipment AOD and DOH

Copy of ENERGY STAR certification or alternative

References and Efficiency Standards

Petitions and Rulings

PUCT Docket 36779 provides EUL estimates for commercial refrigerators and freezers.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 204. Refrigerated Chef Bases—Revision History

v12.0

10/2024 TRM v12.0 origin.
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2.412ENERGY STAR® Ice Makers Measure Overview
TRM Measure ID: NR-FS-IM
Market Sector: Commercial
Measure Category: Food service equipment
Applicable Building Types: Any commercial
Fuels Affected: Electricity
Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This section covers the deemed savings methodology for the installation of ENERGY STAR
automatic ice makers installed in commercial sites.

Eligibility Criteria

Eligible equipment includes air-cooled batch and continuous ice makers with the following
design types: ice-making head (IMH), self-contained (SCU), and remote condensing (RCU)
units. Eligible units must be compliant with the current ENERGY STAR specification. 39 391

Any commercial-type building is eligible; building types include independent restaurants, chain
restaurants, elementary and secondary schools, colleges and universities, corporate and
industrial foodservice operations, healthcare, hospitality, and supermarkets.39

The following products are excluded from the ENERGY STAR eligibility criteria:
o \Water-cooled ice makers
e |ce makers with ice and water dispensing systems

e Air-cooled RCUs that are designed only for connection to remote rack compressors

3%0 ENERGY STAR Program Requirements Product Specifications for Commercial Ice Makes. Eligibility
Criteria Version 3.0.
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Final%20Draft%20Version%203
.0%20Automatic%20Commercial%20lce%20Maker%20Specification.pdf.

391 ENERGY STAR Qualified Product Listing: https://www.energystar.gov/productfinder/product/certified-
commercial-ice-machines/results.

392 CEE Commercial Kitchens Initiative’s overview of the Food Service Industry:
https://forum.cee1.org/system/files/library/4203/CEE _CommKit InitiativeDescription Aug2021.pdf.
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Baseline Condition

The baseline condition is an ice maker meeting the federal standards published in 10 CFR 431
listed in Table 205. The baseline applies to automatic air-cooled commercial ice maker with
capacities between 50 and 4,000 pounds per 24-hour period manufactured on or after January 28,

2018.

Table 205. Ice Makers—Federal Standard3%

Harvest rate Max energy use rate (kWh/100 Ib ice)
Equipment type (Ibs ice per 24 hrs) H=harvest rate

IMH

RCU (but not remote
compressor)

RCU and remote compressor

SCu

IMH

RCU (but not remote
compressor)

RCU and remote compressor

SCcu

Batch
<300
=300 and < 800
=800 and < 1,500
= 1,500 and < 4,000
<988
= 988 and < 4,000
<930
=930 and < 4,000
<110
=110 and < 200
=200 and < 4,000
Continuous
<310
=310 and < 820
= 820 and < 4,000
<800
= 800 and < 4,000
< 800
= 800 and < 4,000
<200
=200 and <700
=700 and < 4,000

10 - 0.01233H
7.05 - 0.0025H
5.55 - 0.00063H
4.61

7.97 - 0.00342H
4.59

7.97 - 0.00342H
4.79

14.79 - 0.0469H
12.42 - 0.02533H
7.35

9.19 - 0.00629H

8.23 - 0.0032H
5.61

9.7 - 0.0058H
5.06

9.9 - 0.0058H
5.26

14.22 - 0.03H
9.47 - 0.00624H
5.1

393 Code of Federal Regulations, Title 10 Part 431.136 for air-cooled batch-type and continuous-type
automatic commercial ice maker with capacities between 50 and 4,000 pounds per 24-hour period
manufactured on or after January 28, 2018.
https://www1.eere.energy.gov/buildings/appliance standards/standards.aspx?productid=53.
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High-Efficiency Condition

Eligible equipment must be compliant with the current ENERGY STAR v3.0 specification,
effective January 28, 2018. Qualified products must meet the minimum energy consumption
(kWh/100 Ibs. ice) from Table 206.

Table 206. Ice Makers—ENERGY STAR Specification3%

Max energy use rate

Harvest rate (kWh/100 Ib ice)
Equipment type (Ibs ice per 24 Hrs) H=harvest rate
Batch
IMH H < 300 <9.20-0.01134H
300 <H <800 <6.49-0.0023H
800 < H <1500 <5.11-0.00058H
1500 < H < 4000 <424
RCU H < 988 <7.17 -0.00308H
988 < H <4000 <413
Scu H<110 <12.57 - 0.0399H
110 £ H <200 <10.56 - 0.0215H
200 < H <4000 <6.25
Continuous
IMH H< 310 <7.90 - 0.005409H
310<H <820 <7.08-0.002752H
820 < H <4000 <482
RCU H < 800 <7.76 — 0.00464H
800 < H <4000 <4.05
Scu H < 200 <12.37-0.0261H
200 H <700 < 8.24 — 0.005429H

Energy and Demand Savings Methodology

700 < H < 4000

<444

Average harvest rates per design-type were computed for both batch and continuous ice
makers utilizing the ENERGY STAR qualified products listing for commercial ice makers for the
purpose of possibly establishing deemed savings but were determined to be too variable.
Therefore, savings for air-cooled batch and continuous commercial ice makers are dependent

on the harvest rate and can be calculated using the following algorithms:

394 ENERGY STAR Commercial Ice Maker Key Product Criteria .
https://www.energystar.gov/products/commercial food service eguipment/commercial _ice makers/k
ey product criteria.
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Savings Algorithms and Input Variables

. H
Energy Savings [AkWh] = (Epgse — Egg) X TR DC X +7z5sA0D

Equation 148

Peak Demand Savings [AkW] = AkWh x CF
Equation 149

Where:
Epase = Baseline rated energy consumption (kWh) per 100 pounds of ice
(see Table 205)
Egs = ENERGY STAR rated energy consumption (kWh) per 100 pounds
of ice (see Table 206)
H = Harvest rate in pounds of ice produced per 24 hours
DC = Machine duty cycle, 75%°%
AODtdays = Facility annual operating days (see Table 207)MNumber-of-days-per
CF = Seasonal peak coincidence factor (see Table 207. Ice Makers—
Operating Schedule Assumptions
[ esdmme [ aae ]
Education: K-12 180
Education: College and university 260
All other 365
Table 208)

Table 207, Ice Makers—Operating Schedule Assumptions3%

Education: K-12 180
Education: College and university 260
All other 365

3% The assumed duty cycle value of 80% is taken from a PGE Emerging Technologies study, ET Project
#ET12PGE3151 Food Service Technology—Efficient Ice Machines and Load Shifting, average duty
cycle of preexisting machines in tables ES1 and ES2.

3% Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Table 208. Ice Makers—Seasonal Peak CFs3¥Z

Climate Zone 1: Amarillo
Climate Zone 2: Dallas 0.00011
Climate Zone 3: Houston 0.00012

Climate Zone 4: Corpus Christi
0.00012
Climate Zone 5: El Paso

Deemed Energy Savings Tables

There are no deemed energy savings tables for this measure.

Deemed Summer and Winter Demand Savings Tables

There are no deemed demand savings tables for this measure.

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) for automatic ice makers is 8.5 years.*°

Program Tracking Data and Evaluation Requirements

It is required that the following list of primary inputs and contextual data be specified and
tracked by the program database to inform the evaluation and apply the savings properly:

e Climate zone

e Manufacturer and model number

397 Probability weighted peak load factors are calculated according to the method in Section 4 of the
Texas TRM Vol 1 using data from the EPRI Load Shape Library 6.0. ERCOT regional End Use Load
Shapes for Commercial Refrigeration. Peak Season, Peak Weekday values used for summer
calculations. Off Peak Season, Peak Weekday values used for winter calculations.
http://loadshape.epri.com/enduse.

388 Prah i

3% Department of Energy, Energy Conservation Program: Energy Conservation Standards for Automatic
Commercial Ilce Makers, 80 FR 4698, hitps://www.federalregister.gov/d/2015-00326/p-4698.
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Machine type

o IMH, RC, or SCU
o Batch or continuous

Machine harvest rate

Copy of ENERGY STAR certification or alternative

Copy of proof of purchase including date of purchase, manufacturer, and model number

Facility type (Education: K-12, Education: College and university, All other)

Eacil : D (i availabl

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 209. Ice Makers—Revision History

v7.0
v8.0
v9.0
v10.0
v11.0
vi2.0

Nonresidential: Food Service Equipment

10/2019
10/2020
10/2021
10/2022
10/2023
10/2024

[ce Makers

TRM v7.0 origin.

TRM v8.0 update. General reference checks and text edits.
TRM v9.0 update. Incorporated March 2021 calculator update.
TRM v10.0 update. No revision.

TRM v11.0 update. No revision.

TRM v12.0 update. Specified reduced operating schedule for
education applications and updated corresponding deemed savings
tables.

296
Texas Technical Reference Manual, Vol. 3
October 2024



2.4.13ENERGY STAR® Induction Cooktops
TRM Measure ID: NR-FS-IC

Market Sector: Commercial

Measure Category: Appliances
Applicable Building Types: All commercial kitchensSee-eligibility criteria
Fuels Affected: Electricity

Decision/Action Type(s): Retrofit, new construction

Program Delivery Type(s): Prescriptive

Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

A cooktop is cooking appliance that heats a cooking container, such as a pot or pan, to cook the
food inside. As a primary cooking tool in commercial and residential applications, cooktops have
developed designs customized to specific needs. However, commercial cooktops generally
have significantly more durable construction than their residential counterparts.

Cooktops. available in gas and electric varieties, are one of the primary appliances in nearly
every commercial kitchen. They are used for various cooking applications such as sautéing,
braising, simmering, and boiling. Commercial kitchens can generally be expected to have at
least two burners, with standard configurations including a 6-" range top.

Induction cooktops generate a magnetic field that excite the molecules of the cookware. This
direct heating process makes the cooking extremely responsive to the cooktop controls. The
induction process also minimizes hot surfaces for reduced safety risks and is more energy
efficient than alternative cooking processes. However, it's important to note that any cookware
used with induction cooktops must be induction compatible, meaning they must be made of
ferromagnetic material such as cast iron or most types of stainless steel. Full aluminum or
copper cookware will not work with induction cooktops.

American Society for Testing and Materials (ASTM) F1521 is the industry standard for
evaluating cooktop energy consumption and performance.*® This standard for range top
performance is a testament to the rigorous testing and quality control that goes into the
production of induction cooktops.

The following metrics define the range of top energy performance:

e Cooking Efficiency: The energy consumption of the cooktop while heating water in a
pot from ambient conditions to 200 °F.

400 ASTM F1521-12(2018) Standard Test Method for Performance of Range Tops:
https://www.astm.org/f1521-12r18.html
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e Production Capacity: The maximum rate (Ib/hr) at which the cooktop can heat food
products.

Eligibility Criteria

Eligible units must comply with the current ENERGY STAR specification. Qualified products
must also meet the minimum cooking (boil) energy efficiency requirement from the Table 210
Table 150.

Eligible building types include any non-residential application.

Baseline Condition

There are currently no federal minimum standards for commercial electric cooktops. Therefore,
the baseline condition is defined as an electric range with an electric resistance cooktop or a
standalone electric resistance cooktop that does not meet ENERGY STAR key product criteria.

High -Efficiency Condition

The high-efficiency condition is the current ENERGY STAR v1.0 specification, effective
September 1. 2023.4%1 Induction cooktops must be ENERGY STAR-compliant.*%?

Table 210. Induction Cooktops—ENERGY STAR Specification

Cooking (Boil) Energy Efficiency = 80%

Energy and Demand Savings Methodology

Savings Calculations and Input Variables

The annual electric energy savings were calculated as the difference between the baseline and
ENERGY STAR unit energy consumption (UEC). The inputs for calculating the yearly UEC of a
commercial induction cooktop are specified below. The days of operation are calculated from
on-site monitored data and survey responses. Commercial cooktop hours of operation day were
derived from field data from 14 test sites, assuming one boil cycle per hour. The field monitoring
sample included gquick- and full-service restaurants, hospitality locations, and cafeterias.

The deemed values are calculated by using the following algorithms:

401 ENERGY STAR Commercial Electric Cooktops Version 1.0 Specification:
https://www.energystar.gov/sites/default/files/ENERGY%20STAR%20Commercial%20Electric%20Co
oktops%20Version%201.0%20Specification.pdf.

402 ENERGY STAR Electric Cooktop Qualified Product Listing. Only induction cooktops are eligible.
https://www.energystar.gov/productfinder/product/certified-residential-electric-cooking-
products/results.
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Energy Savings [AKWh] = kWhcook pase — KW hcook Es

Equation 150
Annual kWheook is calculated in the same way for both the baseline and ENERGY STAR cases,
as shown in Equation 151, and peak demand savings are calculated by-with Equation 152
Equation 114 using their respective input assumptions from Table 211.

t .
KWhepor = kWge X Npgigs X % x DOH x AOD

Equation 151

Peak Demand Savings [AKW] = ﬂ X CF
DOH x AOD
Equation 152
Where:
kKWheookpase = Baseline cooking/boiling enerqy consumption [kWh]
kKWhcookEs = ENERGY STAR cooking/boiling energy consumption [kWh]
kWec = Energy consumption per boil cycle
Npoiis = Estimated number of boils per hour
toir = Boil time per cycle [min]
60 = Constant to convert from min to hr
DOH = Equipment daily operating hours [hr/day]
AQOD = Facility annual operating days [days/year]
CE = Peak coincidence factor

Table 211. Induction Cooktops—Savings Calculation Inputs and Assumptions403

1.54 2.38

kWec (kW)

404
Npails ™=

tboit (Min) 41.51 23.3

@)
M
e
o
(8]
o
©
o IN |-

403 Input assumptions primarily informed by lab-based equipment performance tests conducted by the
SCE FTC and PG&E FSTC.

404 ENERGY STAR Commercial Food Service Equipment Calculator.
https://www.energystar.gov/products/commercial_food service eguipment.

405 Jtron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.

299
Nonresidential: Food Service Equipment Texas Technical Reference Manual, Vol. 3
Induction Cooktops October 2024



Table 212, Induction Cooktops—Operating Schedule Assumptions4%

Education: K-12 6 180
Education: College and university 10 260
All other 326

Deemed Enerqy and Demand Savings Tables

Deemed energy and demand savings are specified per burner in the following table based on
the input assumptions from Table 151.

Table 213. Induction Cooktops—Annual Enerqy and Peak Demand Savings

Education: K-12 152 0.13
Education: College and university 366
All other 459

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Additional Calculators and Tools

Not applicable.

Measure Life and Lifetime Savings

Currently, no lifetime value is specified for this measure in the California Database of Energy
Efficiency Resources (DEER) Remote Ex-Ante Database Interface (READI) tool. The estimated
useful life (EUL) is 10 years, as specified in the ENERGY STAR Commercial Food Service
Savings Calculator.38°

Program Tracking Data and Evaluation Requirements

To ensure that the appropriate incentives, savings, and cost-effectiveness values are applied for
each application, the following data must be collected for each application:

e Building Type

e Cooktop quantity

e Manufacturer and model number

408 Fisher-Nickel, Inc.. “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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e Copy of proof of purchase including date of purchase, manufacturer, and model number

e Facility equipment AOD and DOH (if available)

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 214. Induction Cooktops—Revision History

v12.0 10/2024 TRM v12.0 origin.
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2.4.14Induction Soup Wells
TRM Measure ID: NR-FS-SW

Market Sector: Commercial

Measure Category: Appliances

Applicable Building Types: All commercial kitchens, GrocerySee-eligibility-criteria

Fuels Affected: Electricity

Decision/Action Type(s): Retrofit, new construction

Program Delivery Type(s): Prescriptive

Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

A commercial soup well is an appliance used to maintain hot soups at an appropriate serving
temperature throughout the duration of a foodservice facility’s operating hours. Certain high
powered soup wells known as rethermalizers heat the soup directly in the soup well container
prior to holding.

Most soup wells available in the current market use a wet well technology, meaning they are
filled with water which is heated to high temperatures. The container holding the soup is then
placed in the heated water to maintain temperature. Induction soup wells operate by generating
a magnetic field to heat the soup container directly.

Both wet well and induction soup wells are available in 120V configurations, units featuring
multiple wells are available in higher voltages. Soup wells range in holding capacity between 4
and 11 quarts, though the most standard capacities are 7-quart and 11-quart units. There is no
current industry standard for evaluating soup well energy consumption and performance.

Eligibility Criteria

Eligible units are defined as electric soup wells that heat product through induction heating.

The following products are excluded from the eligibility criteria:

o Used or rebuilt equipment

e Steam tables

e Resistance heating soup wells

Eligible building types include any non-residential application.
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Baseline Condition

The baseline condition is defined as any electric soup well that does not use induction heating
as its primary form of heating, typically using electric resistance heating.

High -Efficiency Condition

The high-efficiency condition is defined as an electric soup well that heats product through
induction heating.

In absence of lab testing, eligible products must be included on the current California Energy
Wise Foodservice Qualified Product Listing (QPL).4%7

Energy and Demand Savings Methodology

Savings Calculations and Input Variables

The annual electric unit energy saving (UES) is calculated as the difference between the
baseline and measure case unit energy consumption (UEC). The daily electric UEC (baseline or
measure case) is equal to the average energy rate multiplied by the operational hours per day.

The deemed values are calculated by using the following algorithms:

Energy Savings [AKWh] = kWhgygpase = kWhavg pE
Equation 153
Where:

kWhavepase = Baseline average annual energy consumption [kWh]

kWh,verE = High-efficiency average annual energy consumption [kWh]

Annual kWhay is calculated the same for both the baseline and measure cases, except they
require their respective input assumptions relative to operational energy rate as seen in Table
151,

kWhgpg = Eqpg X DOH x AOD
Equation 154

Peak Demand Savings [AkW] = AEq,4 X CF
Equation 155

407 CA Energy Wise Foodservice QPL. hitps:/caenergywise.com/instant-rebates/qgpl/. For assistance with
qualifying new models, reach out to the California Foodservice Instant Rebates program.
https://caenergywise.com/instant-rebates/#contact-us.
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Where:

Eovg = Average Enerqy Rate [kW]

DOH = Equipment daily operating hours [hr/day]
AQOD = Facility annual operating days [days/year]
CF = Peak coincidence factor

Table 215, Induction Soup Wells—Calculation Inputs*®®

Eavg pase (K\W) 0.188
Eavg EE (k\_l!! 0.104
CF#s 90

Table 216. Induction Soup Wells—Operating Schedule Assumptions*1®

Education: K-12 6 180
Education: College and university 6.9 260
All other 326

Deemed Enerqy and Demand Savings Tables

Deemed energy and demand savings in the following table are based on the input assumptions
from Table 151.

Table 217. Induction Soup Wells—Annual Energy and Peak Demand Savings

Education: K-12 91 .08
Education: College and university 150
All other 189

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

408 Input assumptions primarily informed by lab-based equipment performance tests conducted by the
SCE FTC and PG&E FSTC.

499 Jtron, Inc., “2004-2005 Database for Energy Efficiency Resources (DEER) Update Study. Final
Report.” Prepared for Southern California Edison. December 2005. Table 3-14, p. 3-17.

410 Fisher-Nickel, Inc., “Characterizing the Enerqgy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.
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Additional Calculators and Tools

Not applicable.

Measure Life and Lifetime Savings

There is no estimated useful life (EUL) specifically for commercial soup wells, but its method of
operation is similar to that of insulated holding cabinets. Therefore, the EUL is 12 years, as
specified in the California Database of Energy Efficiency Resources (DEER) Remote Ex-Ante
Database Interface (READI) tool for EUL ID Cook-HoldCab.*!!

Program Tracking Data and Evaluation Requirements

To ensure that the appropriate incentives, savings, and cost-effectiveness values are applied for
each application, the following data must be collected for each application:

o Building type

e Soup well quantity

e Manufacturer and model number

e Copy of proof of purchase including date of purchase, manufacturer, and model number

e Facility equipment AOD and DOH (if available)

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 218. Induction Soup Wells—Revision History

v12.0 10/2024 TRM v12.0 origin.

411 California Public Utilities Commission (CPUC), Energy Division. 2020.
https://www.caetrm.com/media/reference-documents/EEPolicyManualRevised 032020.pdf.
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2.4.15Demand-Controlled Kitchen Ventilation Measure Overview
TRM Measure ID: NR-FS-KV
Market Sector: Commercial

Measure Category: Food service

Applicable Building Types: All commercial kitchensRestaurants-and-buildings-with
o kit

Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive

Deemed Savings Type: Deemed value

Savings Methodology: Algorithms

Measure Description

This measure presents deemed savings for implementation of demand-controlled ventilation
(DCV) installed in commercial kitchens. DCV systems make use of control strategies to
modulate exhaust fans and make-up air units. Various control strategies may be implemented
such as time-of-day scheduling; sensors including exhaust temperature, cook surface
temperature, smoke, or steam sensors; or direct communication from cooking equipment to the
DCV processor.

Eligibility Criteria
Kitchen ventilation systems both with and without dedicated makeup air units are eligible for this

measure. New construction eligibility is limited to kitchens with a total kitchen hood exhaust
airflow rate of less than or equal to 5,000 CFM.

Baseline Condition

The baseline condition is a commercial kitchen operating the cooking exhaust and make up air
operation at a single fixed speed with on/off controls or operating on an occupancy-based
schedule.

Current code includes DCV as a compliance option for kitchens with a total kitchen hood exhaust
airflow rate of greater than 5.000 CFM. While there are other compliance options, DCV is most
likely. Therefore, new construction applications are ineligible to claim savings when total kitchen
hood exhaust airflow rate exceeds this threshold.

High-Efficiency Condition

The efficient condition is a commercial kitchen varying the flow rates of cooking exhaust and
make-up air operation based on periods of high and low demand as indicated by schedules or
monitors of cooktop operation.
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Energy and Demand Savings Methodology

Energy savings are calculated based on monitoring data gathered during field studies
conducted by the Food Service Technology Center (FSTC) and published in the ASHRAE
Journal.#1? Assumptions for average savings, operating hours and days, and makeup air factors
are calculated as the averages for corresponding building types from FSTC monitoring data.

When there is no dedicated makeup air unit, only the exhaust fan power is expected to
modulate based on demand and a makeup air unit factor is applied to the savings algorithm.
The makeup air unit (MAU) factor is calculated as the percent of total kitchen ventilation system
power (exhaust plus makeup air fans) that comes from exhaust fans.

Interactive heating and cooling savings are taken by multiplying the percent airflow savings from
the FSTC study by the estimated heating and cooling loads output fromby the FSTC Outdoor Air
Load Calculator (OALC).#'® This output is adjusted by population to account for the percentage
of sites with electric resistance or heat pump heating.4'* Additionally, because output from the
OALC is per 1,000 CFM, a CFM per HP ratio*'® is applied in order to simplify implementation
tracking requirements. Interactive heating and cooling savings are presented per horsepower.
Assumed efficiency of AC systems is 10 EER; assumed efficiency of electric resistance heating
is 1.0 COP; assumed efficiency of HP heating is 7.7 HSPF.

Savings Algorithms and Input Variables

Energy Savings [AkWh] = HPoypqust X (IHS + Angavkwh/HP X DOH X AOD x MAU)
Equation 156

Peak Demand Savings [4kW] = AkWh x CF
Equation 1567

Where:
HPexhaust = Total exhaust horsepower of the kitchen ventilation system
included in the DCV operating strategy, facility-specific
IHS = Interactive heating savings per 1,000 CFM of outdoor air
(see Table 220)
AvgSaviwnme = Average hourly energy savings per horsepower by building

type (see Table 219)

412 Fisher, D., Swierczyna, R., and Karas, A. (February 2013) Future of DCV for Commercial Kitchens.
ASHRAE Journal, 48-53.

413 Food Service Technology Center Outdoor Air Load Calculator. No longer available online.

414 Percentage of buildings with electric resistance and heat pump heat are taken from the Energy
Informatlon Admlnlstratlon 20182 CommerC|aI Bundlngs Energy Survey (CBECS) tables b. 1328

https //www eia. qov/consu mptlon/commerC|aI/data/201 8/
415 The CFM per HP ratio was calculated using data from Southern California Edison, ET 07.10 Report on
Demand Control Ventilation for Commercial Kitchen Hoods, June 2009.
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DOH = AverageEquipment daily operating hours, facility specific (if
unknown, use defaults from Table 219)

AOD = AFacility annual operating days, facility specific (if unknown
use defaults from Table 219)

MAU = Make-up air unit factor applied to account for presence of
dedicated MAU; value = 1 if there is a dedicated MAU; see
Table 219 for values when there is no dedicated MAU

CF = Seasonal peak coincidence factor; see Table 221

Table 219. DCKV—Savings Calculation Input Assumptions

MAU with no
Building type AvgSavkwnhHp dedicated MAU

Food service: Full-service 0.667 0.65
restaurant41®

Food service: Quick-service
restaurant!”

Food service: 24-hour 0.631 24 365 0.65
restaurant4'®
Education: K-12 or 0.566 11 325260 0.51

college/university with
summer session41®

Education: K-12 without 0.566 11 180252 0.51
summer session

Table 220. DCKV—Population-Adjusted Interactive HVAC Savings per hp

Climate Interactive
zone Building type savings (kWh/hp)

Climate Zone 1: | Food service: Full-service restaurant 2,666608
Amarilio Food service: Quick-service restaurant
Food service: 24-hour restaurant 6,143884
Eduqation: K-12 or college/university with summer 2,045486
session
Education: K-12 without summer session 1,793206

418 Pennsylvania TRM, “3.5.3 High-Efficiency Fan Motors for Walk-In Refrigerated Cases”. Page 369,
Table 3-93. June 2016.

417 1bid.

418 All values are the average of Hotel Restaurant data from Future of DCV for Commercial Kitchens.

419 Savings and MAU are calculated as the average of University Dining data from Future of DCV for
Commercial Kitchens; Hours per day and Days per year are calculated using operating hours from
Table 219.
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Climate Interactive
zone Building type savings (kWh/hp)

Climate Zone 2:

Dallas

Climate Zone 3:

Houston

Climate Zone 4:

Corpus Christi

Climate Zone 5:

El Paso

Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with summer
session

Education: K-12 without summer session
Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with summer
session

Education: K-12 without summer session
Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with summer
session

Education: K-12 without summer session
Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with summer
session

Education: K-12 without summer session

Table 221. DCKV—Seasonal Peak CFs#2°

Climate Zzone 1: Amarillo 1.33E-04
Climate Zzone 2: Dallas 1.36E-04
Climate Zzone 3: Houston 1.34E-04
Climate Zzone 4: Corpus Christi 1.31E-04
Climate Zzone 5: El Paso 1.45E-04

1.46E-04
1.45E-04
1.43E-04
1.45E-04
1.46E-04

23134423

4.84014788
1.761838

1.331409
1,9964484

4.0601:844
1.577959

1,1898%4
1,8854393

3.6962;262
1.493+-H9

1.063689
2.0334023

4.5224:540
1.579778

1,252450

420 CF factors are calculated according to the methods described in TRM Volume 1, Section 4.3. The load
shape source is the Pacific Northwest National Laboratory Technical Support Document: 50% Energy
Savings for Quick-Service Restaurants, Table B.4, Schedule for Kitchen exhaust flow.
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Deemed Energy and Demand Savings Tables

Climate zone

Table 222. DCKV—Energy Savings per hp

Building type

Annual savings (kWh/hp)

Climate Zone 1:
Amarillo

Climate Zone 2:
Dallas

Climate Zone 3:
Houston

Climate Zone 4:
Corpus
Christi

Climate Zone 5:
El Paso

Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with
summer session

Education: K-12 without summer session
Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with
summer session

Education: K-12 without summer session
Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with
summer session

Education: K-12 without summer session
Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with
summer session

Education: K-12 without summer session
Food service: Full-service restaurant
Food service: Quick-service restaurant
Food service: 24-hour restaurant

Education: K-12 or college/university with
summer session

Education: K-12 without summer session
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6,3114:253

11.6676:376

2;4803.665

2.9144779
5,9584;768

2,8643,381

24531984
5,6414;836

9.58574368
2;9883.197

2.31021444
5,5305;038

9.220F+78%
34443113

2.1852.264
5,6784,668

2;8043.199

23742023

With Without
dedicated MAU | dedicated MAU

5,0482.990

9.7094;448
14:4982.879

23714046
4.6953.504

8.4065:324
4:8842,595

1,9094:248
43783572

7.6275:410
20022 411

1,.7674384
4.26631475

7.2635;829
274622 327

1.6414-499
4.4153:404

8.0895;677
1:8482.413

1.8304:260
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Table 223. DCKV—Summer and Winter Peak Demand Savings per hp

Summer demand savings Winter demand savings
(kW/hp) (kW/hp)

With Without With Without
Climate dedicated dedicated dedicated dedicated
zone Building type MAU MAU MAU MAU

Climate Food service: Full-service 0.840.57 0.67040 0.92062 0.74044
Zone 1: restaurant
Al Food service: Quick-service

restaurant

Food service: 24-hour 1.550.85 1.290.59 1.710-93 1.420865

restaurant

Education: K-12 or 0.49033 0.380.20 0.54038 0.42022

college/university with
summer session

Education: K-12 without
summer session

o
w
E
o
w
E

0.430-26

o
w
i

o
(o)
—
=
o
E

Climate Food service: Full-service
Zone 2: restaurant
Dallas

0.860-69 0.680-54

Food service: Quick-service
restaurant

Food service: 24-hour 1.410-99
restaurant

Education: K-12 or 0.46039
college/university with
summer session

Education: K-12 without 0.330-27 0.26047
summer session

—_
—_
i

1.504-05 1.220-77

o
w
?ﬁ

0.490-44 0.38027

o
w
%
o
)
i

o
[¢)]
E
o
(]
—
o
(o]
%

Climate Food service: Full-service 0.75065
Zone 3: restaurant
Houston

Food service: Quick-service
restaurant

Food service: 24-hour 1.280-99 1.020-72 1.374-05 1.090-77
restaurant

Education: K-12 or 0.430-40 0.320-27 0.46043
college/university with
summer session

Education: K-12 without .310-2¢ 0.24048 .330-34 0.250-20
summer session

o
w
%
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Summer demand savings Winter demand savings
(kW/hp) (kW/hp)

With Without With Without
Climate dedicated dedicated dedicated dedicated
zone Building type MAU MAU MAU MAU
Climate Food service: Full-service 0.73068 0.560-50 0.800.73 0.620.55
Zone 4: restaurant
Cor_pu_s Food service: Quick-service
Christi
restaurant
Food service: 24-hour 1.214-02 0.950.76 1.341443 1.060-85
restaurant
Education: K-12 or 0.41 0.31028 0.45048 0.34034
college/university with
summer session
Education: K-12 without 0.290.30 0.22020 0.32033 0.24022
summer session
Climate Food service: Full-service 0.83068 0.64049 0.83068 0.650.50
Zone 5: restaurant
EllFase Food service: Quick-service
restaurant
Food service: 24-hour 1.464-02 1.180-74 1.47403 1.180-74
restaurant
Education: K-12 or 0.460 414 0.350.26 047044 0.35027
college/university with
summer session
Education: K-12 without 0.350-29 0.27048 0.350.30 0.27048

summer session
Claimed Peak Demand Savings
Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 15 years, as specified in the California Database of Energy
Efficiency Resources (DEER) READI tool for EUL ID HVAC-VSD-fan 4!

421 DEER READI (Remote Ex-Ante Database Interface). hitp://www.deeresources.com/index.php/readi.
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Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly:

e Building type

e New construction only: Total kitchen hood exhaust airflow rate (CFM)

e Climate zone or county

o Kitchen ventilation system exhaust fan horsepower
Bl
o Kitchen ventilation makeup air unit fan horsepower, if present
o Presence of dedicated makeup air unit
e Testing and balancing report, if available
o Facility type (Education: K-12, Education: College and university, All other)

Eacil : D and DO (if availabl

References and Efficiency Standards

Petitions and Rulings

Not applicable.

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

Document Revision History

Table 224. DCKV—Revision History

v7.0 10/2019 TRM v7.0 origin.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits.

v9.0 10/2021 TRM v9.0 update. Updated EUL reference.

v10.0 10/2022 TRM v10.0 update. Formula updates and corrected table error.

vi1.0 10/2023 TRM v11.0 update. Aligned building type names across all commercial
measures.

v12.0 10/2024 TRM v12.0 update. Clarified new construction eligibility, specified

reduced operating schedule for education applications, corrected
heating interactive effects. updated heating type distribution, and
updated corresponding deemed savings tables.
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2.4.16Pre-Rinse Spray Valves Measure Overview
TRM Measure ID: NR-FS-SV
Market Sector: Commercial
Measure Category: Food service equipment

Applicable Building Types: All commercial kitchens, GrocerySeeTable- 226

Fuels Affected: Electricity

Decision/Action Type: Retrofit

Program Delivery Type: Direct install or point of sale
Deemed Savings Type: Look-up tables

Savings Methodology: Engineering algorithms and estimates

Measure Description

This measure is for the installation of pre-rinse sprayers to reduce hot water usage which, in
turn, saves energy associated with heating the water. Water heating is assumed to be electric.
The energy and demand savings are determined on a per-sprayer basis and are algorithmically
based.

Eligibility Criteria
Units must be used for commercial food preparation only and have flow rates which are no

greater than the baseline flow rates specified in Table 225 (on a per product class or spray force
in ounce-force (ozf) basis.

Baseline Condition

Effective January 28, 2019, reference baseline equipment is a pre-rinse spray valve (PRSV)
with a flow rate that does not exceed the maximum flow rate per product class as specified in
Table 225.422

Table 225. PRSVs—Flow Rate Limits

IFlow rate

Product:class (ozf) (gpm)
' Product class 1 (< 5 0zf) 1.00
Product class 2 (> 5 ozf and < 8 0zf) 1.20
Product class 3 (> 8 ozf) 1.28

422 Federal Energy Conservation Standard, Code of Federal Regulations, Title 10, Chapter 22,
Subchapter D, Part 431, Subpart O, Section §431.266.
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High-Efficiency Condition

Following the passing of the Energy Policy Act of 2005, the EPA announced on September 21!,
2005 that it would no longer pursue an ENERGY STAR specification for pre-rinse spray
valves.*??® Rather than simply disallowing pre-rinse spray valves altogether, it has been decided
that the savings resulting from the retrofitting of this measure be algorithm-based (as opposed
to deemed using baseline and high-efficiency assumptions). If identification of a standard flow
rate for post-retrofit equipment can be identified, future updates will address the transformation
of this measure from an algorithm-based approach to one which is deemed.

The eligible high-efficiency equipment is a pre-rinse spray valve that has a flow rate no greater

than the flow rate specified in Table 225 for the pre-rinse spray valve’s respective product class.
The sprayer should be capable of the same cleaning ability as the old sprayer.4?4

Energy and Demand Savings Methodoloqgy
Savings Algorithms and Input Variables

Energy and demand savings are calculated using the following algorithms:

UX(FB—FP)XAODX(TH—Tc)XpXCP
RE x 3,412

Energy Savings [AkKWh] =
Equation 158

. = X
Peak Demand Savings [AkW] = AkWh 100,000

Equation 159

Where:
U = Water usage duration (see Table 226)
Fs = Baseline sprayer flow rate (GPM) (see Table 225)
Fp = PRSYV flow rate (GPM), use actual
AOD = Facility annual operating days_[days/year] (see Table 226)

423 “summary of ENERGY STAR Specification Development Process and Rationale for PreRinse Spray
Valves”. March 2006.
https://www.energystar.gov/ia/partners/prod development/downloads/PRSV_Decision Memo Final.p
df?1e37-d3b8.

424 FEMP Performance Requirements for Federal Purchases of Pre-rinse Spray Valves, Based on ASTM
F2324-03: Standard Test Method for Pre-rinse Spray Valves.
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Th = Average mixed hot water (after spray valve) temperature for
prewashing [PF] = 120°F*°

Tc = Average supply (cold) water temperature [°F] = 71.4°F*°
o = Water density [Ibs/gal] = 8.33

Cr = Specific heat of water [Btu/lb°F] = 1

RE = Recovery efficiency of an electric water heater = 0.98%7
3,412 = Constant to convert from Btu to kWh

CF = Seasonal peak coincidence factor (see Table 227)
100,000 = Constant to convert values for easier readability

Table 226. PRSVs—Assumed Variables for Energy and Peak Demand Savings Calculations

Variable Assumed value ‘

U428 Food service: Full-service restaurant:
105 min/day/unit

Food service: Quick-service restaurant:
45 min/day/unit

Office: Cafeteria: 210 min/day/unit

Education: K-12-cafeteria: 105 min/day/unit

Education: College/university:
210 min/day/unit

425 “CEE Commercial Kitchens Initiative Program Guidance on Pre-Rince Spray Valves,” Consortium of
Energy Efficiency (CEE). Page 3.
https://library.cee1.org/system/files/library/4252/PRSV%20Program%20Guidance.pdf.

426 Average calculated input water temperature for five Texas climate zone cities, based on typical
meteorological year (TMY) dataset for TMY3: Available at
http://texasefficiency.com/index.php/regulatory-filings/deemed-savings.

427 Recovery efficiency of electric water heaters as listed on the AHRI Directory of Certified Product
Performance. https://www.ahridirectory.org.

428 “CEE Commercial Kitchens Initiative Program Guidance on pre-rinse valves”, page 3. Midpoint of
typical hours of operation in footnoted building types.
https://library.cee1.org/system/files/library/4252/PRSV%20Program%20Guidance.pdf.
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Variable Assumed value

AODA*%® Food service: Full-service restaurant: 360
Food service: Quick-service restaurant: 360

Office: Cafeteria: 360

Ed ion-Coll . ) fotoria: 270
Education: K-12-scheolcafeteria®3®: 180483
Education*®': College and university: 260

Table 227. PRSV—Seasonal Peak CFs#32

Food service: Food
Food service: Education: Full-service service: Education:
Full-service Food service: K-12 restaurant Quick- K-12
restaurant and Quick-service and service
Climate zone cafeterias*® restaurant cafeterias*** restaurant

Climate Zone 1: 3.151 6.298 2.537 5.026 6.205 0.666
Amarillo
Climate Zone 2: 4767 5.850 2.630 4.279 5.868 0.899
Dallas
Climate Zone 3: 3.544 6.237 2627 3.219 5.015 1.556
Houston
Climate Zone 4: 3.092 6.214 2.768 5.462 6.754 1.561
Corpus Christi
Climate Zone 5: 6.805 5.660 3.934 7.063 8.490 0.000
El Paso

429 For facilities that operate year-round assume operating days of 360 days/yearFerschools-open

= ; Efor dormitories with few occupants in the
summer: 360 x (9/12) = 270.

430 Fisher-Nickel, Inc., “Characterizing the Energy Efficiency Potential of Gas-Fired Commercial Food
Service Equipment. Final Project Report.” Prepared for the California Energy Commission. October
2014. Appendix E.

431 bid.

432 CFs are developed according to the method described in the Texas TRM Volume 1, using load profiles
derived from the American Society of Heating Refrigeration and Air-Conditioning Engineers, Inc.,
ASHRAE Handbook 2019. HVAC Applications. Chapter 50 51 - Service Water Heating, Section 9 —
Hot Water Load and Equipment Sizing, Figure 24 — Hourly Flow Profiles for Various Building Types.
CF values are multiplied by 100,000 to allow for easier readability of the values.

433 This building type should be used for Food Service: Full-service restaurant, Office: Cafeteria, and
Education: College/university cafeteria.

434 |bid.

317
Nonresidential: Food Service Equipment Texas Technical Reference Manual, Vol. 3
Pre-Rinse Spray Valves October 2024



Deemed Energy and Demand Savings Tables

There are no deemed energy or demand savings tables for this measure. Please see the High-
Efficiency Condition section for the rationale used in opting for an algorithm-based approach.

Claimed Peak Demand Savings

Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) is 5 years, as specified in the California Database of Energy
Efficiency Resources (DEER) READI tool for EUL ID Cook-LowPreRinse.**

Program Tracking Data and Evaluation Requirements

The below list of primary inputs and contextual data should be specified and tracked within the
program database to inform the evaluation and apply the savings properly.

e Climate zone or county

e Spray force in ounce-force (ozf)
o Baseline equipment flow-rate
o Retrofit equipment flow-rate

o Building type

References and Efficiency Standards

Petitions and Rulings

e PUCT Docket 40669—Provides energy and demand savings and measure
specifications. Attachment A:
https://interchange.puc.texas.gov/Documents/40669 3 735684.PDF.

e PUCT Docket 36779—Provides EUL for pre-rinse sprayers

Relevant Standards and Reference Sources

Please refer to measure citations for relevant standards and reference sources.

435 DEER READI (Remote Ex-Ante Database Interface). hitp://www.deeresources.com/index.php/readi.
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Document Revision History

Table 228. PRSVs—Revision History

‘TRMwversion Description of .change

v1.0 11/25/2013 TRM v1.0 origin.

v2.0 04/18/2014 TRM v2.0 update. Updated the baseline and post-Retrofit minimum flow rate
values, based on federal standards. Removed reference to a list of qualifying
pre-rinse spray valves.

v3.0 04/10/2015 TRM v3.0 update. No revision.

v4.0 10/10/2016 TRM v4.0 update. No revision.

v5.0 10/2017 TRM v5.0 update. No revision.

v6.0 10/2018 TRM v6.0 update. No revision.

v7.0 10/2019 TRM v7.0 update. No revision.

v8.0 10/2020 TRM v8.0 update. General reference checks and text edits.

v9.0 10/2021 TRM v9.0 update. General reference checks, updates to input assumptions, and
update peak demand savings. Updated EUL reference.

v10.0 10/2022 TRM v10.0 update. Formula and variable definition updates.

v11.0 10/2023 TRM v11.0 update. Adjusted mixed water hot temperature to match CEE
guidance. Aligned building type names across all commercial measures.

v12.0 10/2024 TRM v12.0 update. Specified reduced operating schedule for education
applications.
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2.4.17Vacuum-Sealing and Packaging Machines Measure Overview
TRM Measure ID: NR-MS-VS
Market Sector: Commercial
Measure Category: Miscellaneous

Applicable Building Types: Supermarket, Grocery, Feod-StoreCommercial
kitchens

Fuels Affected: Electricity

Decision/Action Type: Retrofit, new construction
Program Delivery Type: Prescriptive

Deemed Savings Type: Look-up tables

Savings Methodology: M&V

Measure Description

This measure involves the replacement of always-on commercial electric vacuum-sealing and
packaging machines with on-demand commercial electric vacuum-sealing and packaging
machines. Packaging machines consist of a heating bar and heating platform. The heating bar
is used to cut the wrapping film as it meets the heating bar. The heating platform is used to heat
up the wrapping film. When the wrapping film is heated, the film sticks to the package and seals
the product.

Eligibility Criteria

Eligible vacuum-sealing and packaging machines must use either a mechanical or optical
control system. A mechanical system applies downward pressure onto a larger heating element
platform, engaging a switch that activates a heating element until the switch is disengaged (or
for a maximum of three seconds). An optical system uses an optical eye to detect that an item is
being sealed. The eye is placed in the front center of a large heating element. When a package
is set on the heating element, light is reflected into the eye, engaging the heating element until it
is removed (or for a maximum of three seconds).

The measure is restricted to supermarket, grocery, and other food store building types.

Baseline Condition

The baseline is a conventional (always-on) packaging machine. With conventional machines,
both heating elements are kept at a constant temperature of 280°F.

High-Efficiency Condition

The high-efficiency condition is an on-demand packaging machine. On-demand machines are
similar but have a more powerful heating platform, which defaults to off and is switched on/off by
a controller.
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Savings Algorithms and Input Variables

Southern California Edison (SCE) and the Food Service Technology Center (FSTC) conducted
a field study to evaluate and compare energy savings and demand reduction potential between
baseline and on-demand package sealers in supermarkets.** The study included four
supermarket chains, with three sites selected for each chain. Each test site operated
approximately 20 hours per day. Package sealers were located in deli, meat, and or produce
departments. Power data was measured in 10-second intervals over a six-week monitoring
period. A low sample interval was chosen to accurately capture the pulsing of the heating
elements.

The study estimated demand savings by averaging power draw during the peak hours from 2-5
PM to account for the cycling of the larger heating element on the on-demand unit. This
measure uses 10-minute average load shape to estimate coincidence factors consistent with
the Texas peak definition.**” This approach is more consistent with the 15-minute interval data

typically used in calculated demand and energy charges by utilities. Demand savings are
calculated by dividing energy savings by 8,760 and multiplying against the coincidence factor.

Deemed Energy and Demand Savings Tables
Table 229. Vacuum-Sealing & Packaging Machines—Energy and Peak Demand Savings

Summer kW/ Winter kW/
Building type kWh/machine machine machine

Supermarkets, grocery, and food stores 1,568 0.06 0.06
Claimed Peak Demand Savings
Refer to Volume 1, Section 4 for further details on peak demand savings and methodology.

Measure Life and Lifetime Savings

The estimated useful life (EUL) for vacuum-sealing and packaging machines is 10 years, based
on the University of California Useful Life Indices.*%®

438 “{Yacuum-Sealing and Packaging Machines for Food Service Field Test, ET13SCE1190 Report,” SCE
& FTSC. December 2014. https://www.etcc-
ca.com/sites/default/files/reports/ET10SCE1450%20Vacuum%20Sealing%20Packaging%20Machine
%20Report_Final.pdf.

437 See Volume 1, Section 4.

438 “Useful Life Indices for Equipment Depreciation”, University of California Office of the President.
https://eulid.ucop.edu/.
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