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At-a-Glance Summary
	Applicable Measure Codes:
	RA06, HB32

	Measure Description: 
	Low Temperature Refrigerated Coffin Case to High Efficiency Reach-in Case

	Energy Impact Common Units: 
	Linear feet of Reach-In display case. Wide coffins are replace with RI’s 1/3 the original coffin length (60 ft of coffin to 20 ft of RI) and narrow coffins are replace with 1/4 the original length (60 ft of coffin to 15 ft of RI)

	Base Case Description:
	Low Temperature Code Coffin Refrigerated Display Case, Wide or Narrow

	Base Case Energy Consumption: 
	Varies based on base case width, 43 in or 35in. 
Source: PECI

	Measure Energy Consumption:

	Varies based on base case width 43 in or 35 in. 
Source: PECI

	Energy Savings (Base Case – Measure)
	Varies based on base case width, 43in or 35 in. 
Source: PECI

	Costs Common Units: 
	$ per linear feet of Reach-In display case.

	Base Case Equipment Cost ($/unit):

	$800 per linear feet of Reach-In display case
Source: PECI

	Measure Equipment Cost ($/unit): 
	$836 per linear feet of Reach-In display case
Source: PECI

	Full Measure Cost ($/unit)
	$956 per linear feet of Reach-In display case 
Source: PECI

	[bookmark: OLE_LINK1]Measure Incremental Cost ($/unit): 
	$36 per linear feet of Reach-In display case
Source: PECI

	Effective Useful Life (years): 
	12
Source: DEER2008

	Measure Application Type:
	Replace on Burnout (ROB) 

	Net-to-Full Ratios: 
	0.60
Source: DEER2011_NTGR_2012-05-16

	Important Comments:
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[bookmark: _Toc390076635][bookmark: _Toc172205732]Section 1. General Measure & Baseline Data
[bookmark: _Toc390076636]1.1 Product Measure Description & Background
Catalog Description  
This measure replaces existing standard-efficiency low-temperature coffin refrigerated display cases with new high-efficiency low-temperature reach-in refrigerated display cases.  

Program Restrictions and Guidelines
Terms and Conditions
 The measure is applicable to any coffin base case that is less than or equal to code:  
1. If the display width is less than 3 feet, the coffins must be replace by RI cases that are 1/4 the total length of the coffins or less
2. If the display width is greater than 3 feet, the coffins must be replace by RI cases that are 1/3 the total length of the coffins or less
The replacement case must use triple pane doors with low/no anti-sweat heat or anti-sweat-heat controls. 

Market Applicability
This measure is applicable to retail grocery stores of all size.

[bookmark: _Toc390076637]1.2 Product Technical Description
This measure is replacing an old low-temperature open coffin case with a new or refurbished high- efficiency reach-in case.  In addition to adding display capacity volume by 20% or more, the use of doors reduces air infiltration and therefore the required cooling capacity per unit volume of case.
[bookmark: _Toc390076638]1.3 Measure Application Types 
The Measure Application type for the measure is Replace on Burnout (ROB).

The DEER Measure Cost Data Users Guide found on www.deeresources.com under DEER2011 Database Format hyperlink, DEER2011 for 13-14, spreadsheet SPTdata_format-V0.97.xls, defines the terms as follows:

[bookmark: _Toc324427642][bookmark: _Toc389387192][bookmark: RANGE!B222]Table 1 Measure Application Type[endnoteRef:1] [1:  The DEER Measure Cost Data Users Guide found on www.deeresources.com under DEER2011 Database Format hyperlink, DEER2011 for 13-14, spreadsheet SPTdata_format-V0.97.xls.] 

Identifies the measure application type in the Measure Implementation table in DEER2014.
	Code
	Description
	Comment

	ROB
	Replace on Burnout
	Single baseline (above code), incremental or full costs



1.4 [bookmark: _Toc390076639]Product Base Case and Measure Case Data
[bookmark: _Toc390076640]1.4.1 DEER Base Case and Measure Case Information 
The DEER data does not contain the appropriate information for these measures.  
[bookmark: _Toc324941276][bookmark: _Toc390076641]1.4.2 Codes & Standards Requirements Base Case and Measure Information

Title 20: The end of life replacement fixture for the horizontal open freezer is not addressed in Title 20 appliance regulations. Federal guidelines for commercial and industrial equipment must be referenced for this measure. 

Title 24: The end of life replacement fixture for the horizontal open freezer is not addressed in Title 24 building energy efficiency standards. Federal guidelines for commercial and industrial equipment must be referenced for this measure. 

Federal Standards: This measure falls under Federal DOE Regulations. Minimum refrigeration fixture energy efficiency standards are defined by the Commercial Refrigeration Equipment Final Rule. The energy conservation standards established in the final rule are applicable to products manufactured on or after January 1, 2012. The equipment class analyzed, HZO.RC.L (Horizontal Freezer without Doors with a Remote Condensing Unit, Low Temperature) limits a maximum daily energy consumption given by the formula 0.57 x TD + 6.88 kWh/yr. Due to the non-prescriptive nature of the Federal DOE Regulation, the minimum required case components were determined by sampling all available HZO.RC.L type cases available for retail by Hill Phoenix and choosing representative code cases. These brands are assumed to hold a predominate market share and thereby safely represent minimum code retail standards. The component options with the lowest energy efficiency specifications were established to be baseline of what is allowed for the case type HZO.RC.L. The baseline code cases for HZO.RC.L was determined to be a Hill Phoenix ONZ for a narrow coffin and OWZGG for a wide coffin. The proposed replacement is a code representative reach-in and is a Hill Phoenix ORZ case. The list of cases examined can be found in section 2.1.[footnoteRef:1]  [1:  Code of Federal Regulations: Title 10, Part 431: Energy Conservation Program for Commercial and Industrial Equipment; Final Rule, Section 431, p.1140. Edition: 1/9/2009.] 

[bookmark: _Toc390076642]1.4.3 EM&V, Market Potential, and Other Studies – Base Case and Measure Case Information

Although there are several studies for case component upgrades there are no M&V and other studies which apply to these case replacement measures. Information on the base and measure case are found in the other sub-sections of 1.4.  
[bookmark: _Toc390076643]1.4.4 Assumptions and Calculations from other sources—Base and Measure Cases

[bookmark: _Toc324941279][bookmark: _Toc325723460]Effective Useful Life
The effective useful life for this measure for a retrofit is 12 years.  This is consistent with DEER measures that replace existing cases with new cases, such as DEER Measure ID D03-207, “Replace open MT case with new case with doors”. 

Net-to-Full Assumption
The table below summarizes all applicable Net-to-Full ratios for programs that may be used by this measure.

[bookmark: _Toc386703519][bookmark: _Toc386707634][bookmark: _Toc389387193]Table 2  Net-to-Full Ratios
	
	
	DEER Spreadsheet

	Program Approach
	NTG
	File name
	Cell Number

	EnergySmart Grocer
	0.60
	DEER2011_NTGR_2012-05-16
	T56


[bookmark: _Toc390076644]1.4.5 Time-of-Use Adjustment Factor
As directed by the CPUC in decision 06-06-063 dated June 29, 2006, time-of-use (TOU) adjustment factors are to be applied for residential A/C and commercial A/C (packaged and split-system direct-expansion cooling) measures only. This measure is assigned a DEER08 load shape, i.e. the load shape starts with “DEER:” so the TOU assigned to this measure is zero.

[bookmark: _Toc390076645]1.5 Summary of Inputs for Savings Calculations 
The following table provides references to sections that document the inputs for calculation:

	Input Variable
	Variations
	Base Case 1 Average Value
	Base Case 2 Average Value
	Measure Case Average Value
	Reference Section

	Electric Savings
	N/A
	3022.66 kWh
	139.51 kWh
	3022.66 kWh
	Section 1.4.1

	Gas Savings
	N/A
	N/A
	N/A
	N/A
	

	Hours of operation
	N/A
	N/A
	N/A
	N/A
	

	Full Cost 
	ROB
	$956
	$920
	$956
	

	Incremental Cost
	ROB
	$956
	$920
	$956
	

	EUL /RUL
	ROB
	12
	12
	12
	

	NTG
	One
	0.6
	0.6
	0.6
	

	ISR
	Applies -- Yes 
	1
	1
	1
	

	TOU Factor
	N/A
	
	
	
	


 
[bookmark: _Toc390076646]Section 2. Calculation Methods

[bookmark: _Toc389387194]Table 3 Baseline by Measure Application Type
	[bookmark: _Toc324340490][bookmark: _Toc383441995][bookmark: _Toc390076647]Measure Application Type
	[bookmark: _Toc324340491][bookmark: _Toc383441996][bookmark: _Toc390076648]Measure Life Basis
	[bookmark: _Toc324340492][bookmark: _Toc383441997][bookmark: _Toc390076649]First Baseline Period: Energy Savings Baseline
	[bookmark: _Toc324340493][bookmark: _Toc383441998][bookmark: _Toc390076650]Second Baseline Period: Energy Savings Baseline

	[bookmark: _Toc324318353]ROB (replace-on-burnout)
	[bookmark: _Toc324318354]EUL
	[bookmark: _Toc324318355]Code Baseline
	[bookmark: _Toc324318356]N/A



[bookmark: _Toc236734824][bookmark: _Toc390076651]2.1 Energy Savings Estimation Methodologies

Energy savings are the difference between the base case annual energy use, and the proposed case annual energy use.  The base case and proposed case annual energy use are calculated separately.

This measure is rebated by linear foot of reach-in in display case installed, and energy savings and demand reduction are reported by the same unit, linear foot of reach-in display case installed.

Because the measure is implemented per linear foot of reach-in case installed, special attention must be given to the relationship the reach-in volume to length ratio and the coffin volume to length ratio. Depending on coffin width, a grocer can display approximately three times or four time more product with a reach-in display case than with a coffin display case (see Table 2 - Base and Proposed Volume, Length, and Door Relationships).

To account for this, the base case and proposed case scenarios are compared to in equivalent display case volumes, as opposed to length.  That is, the proposed case reach-in cases will only display as much product as the base case coffin cases could. This will mean that the base case length and proposed case length will be different.

Additionally, through terms and conditions and special rebating requirements, the Energy Smart Grocer program limits the measure implementation to the portion of reach-in display case that would provide the equivalent display volume to the base case coffin scenario.

The base case scenario, a line-up of low temperature coffin case, is represented by 60 linear feet of the Hill Phoenix OWZGG case or 80 linear feet of the Hill Phoenix ONZ case.  See the Figure 1 - Base Case Wide Coffin, Hill Phoenix OWZGG and Figure 2 - Base Case Narrow Coffin, Hill Phoenix ONZ below for more details about these cases.

The proposed case scenario, a line-up of low-temperature high-efficiency reach-in, is represented 20 linear feetof Hill Phoenix ONZ 4 Door Glass Door Reach-in Frozen Food display case as the code case and a Hill Phoenix ONRIZ case with Eliminator doors as the measure case.  See Figure 3 - Proposed Code Case Reach-In, Hill Phoenix ORZ for more details. These cases were selected from the retail available cases to represent the code equivalent for their case types.

The following table (based on the dimensions of the two coffin cases and the proposed reach-in) demonstrates the length of coffin case that is represented by 20 feet (8 doors) of the proposed reach-in:

[bookmark: _Ref236467843][bookmark: _Toc236734834][bookmark: _Toc389387195][image: ]Table 4 - Base and Proposed Volume, Length, and Door Relationships
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[bookmark: _Ref389386118][bookmark: _Toc389387197]Figure 1 - Base Case Wide Coffin, Hill Phoenix OWZGG
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[bookmark: _Ref389386125][bookmark: _Toc389387198]Figure 2 - Base Case Narrow Coffin, Hill Phoenix ONZ
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[bookmark: _Ref389385971][bookmark: _Toc389387199]Figure 3 - Proposed Code Case Reach-In, Hill Phoenix ORZ
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[bookmark: _Toc389387200]Figure 4 - Proposed Case Reach-In, Hill Phoenix ONRIZ


Refrigeration energy use is calculated based on the cooling coil capacity per linear foot, the compressor energy efficiency ratio and the refrigeration system run-time hours as shown in Equation 1 - Base Refrigeration Energy Use.

[bookmark: _Ref235268591][bookmark: _Toc236734835]Equation 1 - Base Refrigeration Energy Use





Where: 
EB,REFRIG is refrigeration energy use for the base case coffin lineup, kWh/fr-yr.

QB is the base case cooling coil capacity.  See Figures 1 and 2 above for more details, Btu/hr-ft.

HB,REFRIG is the number of hours of refrigeration operation (8,578 hours/year[footnoteRef:2]) [2:  The Average EER value should be used with a refrigeration system duty load of 100%.  However, the refrigeration system will not run during defrost hours (153 hrs/year, see footnote 10), so this value is reduced to 8,578 hrs/year.] 


LB  is the base case length in linear feet (60 ft and 80 ft)

EERB is compressor refrigeration system energy efficiency (5.0[footnoteRef:3] Btu/Hr-W) [3:  2006 ASHRAE Handbook, Refrigeration: Page 46.14 – “EERs range from 4 to 5 Btu/h per watt for frozen food units to as low as 3.5 to 4.0 Btu/h per watt for ice cream units.”] 



The base case (coffin case) auxiliary equipment annual electrical energy use is calculated with the following equation:

[bookmark: _Ref236464808][bookmark: _Toc236734836]Equation 2 - Base Case Auxiliary Equipment Annual Energy Consumption



Where:

EB,AUX is the base case scenario annual energy consumption of the auxiliary equipment, (fans, anti-sweat-heaters, defrost heaters, and drain heaters.)  Lighting is not included because this case does not contain display case lighting.

PB,FAN is the base case fan direct power consumption per case.  This value is taken directly from the manufacturer’s data. See Figures 1 and 2 above for more details.

HB,FAN is the annual base case fan operating hours.  This value is 8,578[footnoteRef:4] hrs / year.  [4:  Base case fan annual operating hours are the number of hours in a year, minus the time they are off during the defrost cycle, which occurs for 30 minutes a day, (See Footnote 10)  8760 hrs / year - 0.5 hrs / cycle * 1 cycle / day * 365 days / year = 8578 hrs / year. ] 


PB,ASH  is the base case anti-sweat-heater direct power consumption per case.  This value is taken directly from the manufacturer’s data.  See Figures 1 and 2 above for more details..  

HB,ASH is the annual base case anti-sweat-heater operating hours.  This value is 8760 hrs / year, as the duty cycle is assumed to be 100%[footnoteRef:5], where no controllers are present.  [5:  100% ASH w/o control runtime.  Final Evaluation, Monitoring, and Verification (EM&V) Report for 2004-2005 EnergySmart Grocer Program. 2006. PWP, Inc.  Value corroborated with PECI Sr. Engineering.  ] 


PB,DEF  is the base case defrost-heater direct power consumption per case.  This value is taken directly from the manufacturer’s data.  See Figures 1 and 2 above for more details..  

[bookmark: _Ref236732253]HB,DEF is the annual base case defrost-heater operating hours.  This value is183[footnoteRef:6] hrs / year.  [6:  Base case defrost-heater operating hours are the number of hours on per cycle times the cycles per day times the day per year.  0.5 hrs / cycle * 1 cycle / day * 365 days / year = 183 hrs / year.  Min Defrost is 15 min, cut off is 45 minutes, typical is 30 minutes.  See Figure 1 - Base Case Coffin, Hill Phoenix OIZ] 


PB,DRAIN  is the base case drain-heater direct power consumption per case.  This value is taken directly from the manufacturer’s data.  See Figures 1 and 2 above for more details..  

HB,DRAIN is the annual base case anti-sweat-heater operating hours.  This value is 8760 hrs / year, as the duty cycle is assumed to be 100%. 

CASESB is the number of 12’ or 8’ cases in the case lineup.  This value is dependent of the case type.  

The base case annual energy use is calculated with the following equation:

[bookmark: _Ref236471443][bookmark: _Toc236734837]Equation 3 - Base Case Annual Energy Consumption




Where:

EB is the annual energy used by the base case lineup.  
EB,REFRIG is refrigeration energy use for the base case coffin lineup. See Equation 1 - Base Refrigeration Energy Use.

EB,AUX is the base case scenario annual energy consumption of the auxiliary equipment, (fans, anti-sweat-heaters, defrost heaters, and drain heaters.)  Lighting is not included because this case does not contain display case lighting. See Equation 2 - Base Case Auxiliary Equipment Annual Energy Consumption.


The proposed case scenario will have a higher EER for the refrigeration system, because of the increase in evaporator suction temperature, which requires the compressor to work less hard.  The proposed case refrigeration system EER is calculated with the following equation:

[bookmark: _Ref236467890][bookmark: _Toc236734838]Equation 4 - Proposed Case Refrigeration System EER



Where:

EERP is the proposed case energy efficiency ratio of the refrigeration system.  This value was calculated to be 6.2 Btu/hr/Watt. 

1.02 is a coefficient to create the 2% increase[footnoteRef:7] in efficiency for every single degree Fahrenheit increase in evaporator suction temperature.  This coefficient is unit less.   [7:  The efficiency of a compressor in a refrigeration system increases by about 2% per degree Fahrenheit increase in suction temperature.  “Industrial Refrigeration Best Practices Guide” December 2004, prepared by Cascade Energy Engineering with support from Northwest Energy Efficiency Alliance.  Page 46, Effect of increasing Suction Pressure.  ] 


DEGREE INCREASED is the number of degrees Fahrenheit that the energy efficient evaporator suction temperature is increased.  This value is 11[footnoteRef:8].   [8:  DEGREE INCREASED = 11, this is the difference between the Base Case (OIZ Coffin) evaporator suction temperature of -22°F, (See Figure 1 - Base Case Coffin, Hill Phoenix OIZ) and the proposed case (ONZ Reach-in) evaporator suction temperature of -11°F (see Figure 2 - Proposed Case Hill Phoenix ONZ Reach-in.)] 


EERB is the base case compressor refrigeration system energy efficiency.  This value is 5.0[footnoteRef:9] Btu/Hr-W. [9:  2006 ASHRAE Handbook, Refrigeration: Page 46.14 – “EERs range from 4 to 5 Btu/h per watt for frozen food units to as low as 3.5 to 4.0 Btu/h per watt for ice cream units.”] 



The proposed case (high-efficiency reach-in display case) refrigeration system annual energy consumption is calculated based on the cooling coil capacity given by the manufacturer of the representative case, the assumed run-time hours of the refrigeration system, and the enhanced compressor EER due to an increased evaporator suction temperature, as seen in the following equation:

[bookmark: _Ref236471244][bookmark: _Toc236734839]Equation 5 - Proposed Case Reach-in Refrigeration Annual Energy Consumption





Where: 
EP,REFRIG is refrigeration energy use for the proposed case reach-in lineup, kWh/ft-yr.  

QP is the proposed case cooling coil capacity. See Figure 3 above for more details, Btu/hr-ft.  

HP,REFRIG is the number of hours of refrigeration system operation (8,578 hours/year)[footnoteRef:10] [10:  The Average EER value should be used with a refrigeration system duty load of 100%.  However, the refrigeration system will not run during defrost hours (153 hrs/year, see footnote 10), so this value is reduced to 8,578 hrs/year] 


DP  is the base proposed case number of doors.  This value is 8 doors.  See Table 2 - Base and Proposed Volume, Length, and Door Relationships.

EERP is the proposed case compressor refrigeration system energy efficiency.  This value is 6.2 Btu/Hr-W.  See Equation 4 - Proposed Case Refrigeration System EER.

The proposed case (reach-in case) auxiliary equipment annual electrical energy use is calculated with the following equation:

[bookmark: _Toc236734840]Equation 6 - Proposed Case Annual Auxiliary Equipment Energy Consumption



Where:

EP,AUX is the proposed case scenario annual energy consumption of the auxiliary equipment, (fans, anti-sweat-heaters, defrost heaters, and lighting.)  

PP,FAN  is the proposed case fan direct power consumption per case. See Figure 3 above for more details.

HP,FAN is the annual proposed case fan operating hours.  This value is 8578[footnoteRef:11] hrs / year.  [11:  Proposed case fan annual operating hours are the number of hours in a year, minus the time they are off during the defrost cycle, which occurs once a day for 30 minutes a day.  8760 hrs / year - 0.5 hrs / cycle * 1 cycle / day * 365 days / year = 8669 hrs / year.  See Figure 2 - Proposed Case Hill Phoenix ONZ Reach-in] 


PP,ASH  is the proposed case anti-sweat-heater direct power consumption per case. See Figure 3 above for more details.

HP,ASH is the annual proposed case anti-sweat-heater operating hours.  This value is 2278 hrs / year.  This is based on a 26% run time[footnoteRef:12]. [12:  ASHC runtime:  Three Studies and one assumption to find an average value of 26%:  Final Evaluation, Monitoring, and Verification (EM&V) Report for 2004-2005 EnergySmart Grocer Program. 2006. PWP, Inc. Page 28-29.  Value was 8%.    A second value at 50% is a conservative estimate, which was made by PECI Senior Engineer Scott Moore, formerly Energy Manager for Albertsons.  ] 

  
PP,DEF  is the proposed case defrost-heater direct power consumption per case. See Figure 3 above for more details.

HP,DEF is the annual base case defrost-heater operating hours.  This value is 183[footnoteRef:13] hrs / year.  [13:  Base case defrost-heater operating hours are the number of hours on per cycle times the cycles per day times the day per year.  0.5 hrs / cycle * 1 cycle / day * 365 days / year = 183 hrs / year.  Min Defrost is 15 min, cut off is 46 minutes.  See Figure 2 - Proposed Case Hill Phoenix ORZ Reach-in] 


PP,LIGHT is the proposed case fluorescent display case lighting direct power consumption per case. See Figure 3 above for more details.

HP,LIGHT is the annual proposed case lighting operating hours.  This value is 5798[footnoteRef:14] hrs / year.  [14:  GrocerSmart Survey of Main Lighting Schedule of Large Grocery Stores in PG&E Service Territory: Out of 422 stores meeting criteria, average hours/year is 5,798. 
] 


CASESP is the number of 4 door reach-in cases in the proposed case scenario.  This value is 2 cases.  See Table 2 - Base and Proposed Volume, Length, and Door Relationships.    


The proposed case scenario annual energy consumption is the sum of the proposed case refrigeration system and auxiliary equipment annual energy consumption:

[bookmark: _Ref236471211][bookmark: _Toc236734841]Equation 7 - Proposed Case Annual Energy Consumption




Where:

EP is the annual energy consumed by the proposed case scenario.

EP,REFRIG is refrigeration energy use for the proposed case reach-in lineup. See Equation 5 - Proposed Case Reach-in Refrigeration Annual Energy Consumption

EP,AUX is the proposed case scenario annual energy consumption of the auxiliary equipment, (fans, anti-sweat-heaters, defrost heaters, and lighting). See Equation 7 - Proposed Case Annual Energy Consumption.

Annual energy consumption values for the base case and proposed case scenarios have been calculated, where their refrigerated display case volume was approximately equal (See Table 2 - Base and Proposed Volume, Length, and Door Relationships.)  The difference between these two values is the annual energy savings.  For the rebating and energy savings reporting purposes of the Energy Smart Grocer program, the annual energy savings are presented per linear foot of reach-in display case installed.  The program terms and conditions and rebate practices limit the measure to 1/3rd or 1/4th (based on the case width) of the existing coffin display case lineup to ensure that no new load is added in this retrofit measure.  The annual energy savings per linear foot of installed reach-in display case are calculated with the following equation:

[bookmark: _Ref236734741][bookmark: _Toc236734842]Equation 8 - Annual Energy Savings



Where:

ESAVE is the annual energy savings per linear foot of installed reach-in display case. The rebate should be limited to 1/3rd of the length of the original base case for a wide coffin and 1/4th of the length of the original base case for a narrow coffin.  

EB is the annual energy used by the base case lineup. See Equation 3 - Base Case Annual Energy Consumption

EP is the annual energy consumed by the proposed case scenario. See Equation 7 - Proposed Case Annual Energy Consumption

LP is the length of the proposed case scenario, the reach-in display cases.  This value is 20 linear feet, and ensures the energy savings calculated is for replacing the entire existing coffin case lineup with about 1/3 or 1/4 (based on the coffin case width) the length of a proposed case lineup.  See Table 2 - Base and Proposed Volume, Length, and Door Relationships

[bookmark: _Toc236734825][bookmark: _Toc390076652]
2.2. Demand Reduction Estimation Methodologies

The approach taken to calculate the demand reduction was to determine the annual average power consumption and multiply it by the peak coincident diversity factor:

[bookmark: _Toc236734843]Equation 9 - Demand Reduction




Where:

DREDUCTION  is the demand reduction per linear foot of reach-in display case installed. The rebate should be limited to 1/3rd of the length of the original base case for a wide coffin and 1/4th of the length of the original base case for a narrow coffin.  

ESAVE is the annual energy savings per linear foot of installed reach-in display case. See Equation 8 - Annual Energy Savings.

	8760 is the number of hours in a year.  
	
	FP-C-D is the peak coincident demand factor.  This value is 0.81.


[bookmark: _Toc390076653]Section 3. Load Shapes 
[bookmark: _Toc236734827][bookmark: _Toc390076654]3.1 Base Cases Load Shapes
The base case load shape resembles the load shape of any other refrigerated display case load shape.  The compressor and condenser will use the most amount of power when the temperature is high and the least amount of power when the temperature is low.  The direct power consumption associated with the auxiliary equipment, the evaporator fans and the case lighting, run continuously and do not fluctuate with temperature. The load shape for the PG&E E3 calculator is Commercial Refrigeration. 

[bookmark: _Toc236734828][bookmark: _Toc390076655]3.2 Measure Load Shapes
The measure load shape for the PG&E E3 calculator is Commercial Refrigeration

[bookmark: _Toc390076656]Section 4. Base Case & Measure Costs

	Measure Application Type
	Measure Life Basis
	First Baseline Period Full Measure Cost (RUL)
	Second Baseline Period Full Measure Cost (EUL – RUL)

	ROB(replace on burnout)
	EUL
	Calculated as Incremental Measure Cost
	N/A



[bookmark: _Toc390076657]4.1 Base Case(s) Costs
[bookmark: _Ref235270404]The baseline for this measure is a code coffin case to a code reach-in case[footnoteRef:15]. [15:  Based on manufacturer quote June 07, 2012. ] 

 
The following Measure Application Types is appropriate to these measures. The Base Case Costs are:

	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Base Case Cost

	RA01
	ROB
	Code coffin case to a code reach-in case
	$800
	$120
	$0
	$920

	HB32
	ROB
	Code wide coffin case to a code reach-in case
	$800
	$120
	$0
	$920


All costs are noted as $ per measure unit


[bookmark: _Toc390076658]4.2 Measure Case Costs 
The following Measure Application Types is appropriate to these measures. The Measure Case Costs are:

	Measure Code
	Measure Application Type
	Baseline
	Equipment Cost
	Labor / Installation Cost
	Maintenance / Other Cost
	Total Measure Case Cost

	RA01
	ROB
	Code coffin case to a code reach-in case
	$800
	$120
	$36
	$956

	HB32
	ROB
	Code wide coffin case to a code reach-in case
	$800
	$120
	$36
	$956


All costs are noted as $ per measure unit

There is additional cost for replacing standard reach-in doors with high efficiency doors with low or no anti sweat heat. 
[bookmark: _Toc390076659]4.3 Incremental & Full Measure Costs
[bookmark: _Toc326065324][bookmark: _Toc390076660]4.3.1 Full Measure Cost
	Measure Application Type
	Full Measure Cost
(RUL Period/First Baseline)
	Full Measure Cost
(EUL-RUL Period/ Second Baseline)
	Incremental Measure Cost

	ROB
	Measure Equipment Cost 
– Base Case Equipment Cost
	N/A
	Measure Equipment Cost 
– Base Case Equipment Cost



Full Measure Cost is the cost to install an energy efficient measure per the CPUC calculators. This definition implies a different meaning depending on the install type.  

This Measure Application Type is: ROB, so the Full Measure Cost (FMC) is represented by the equation below (choose):

FMC = Measure Equipment Cost – Base Case Equipment Cost

FMC = $ 956 per ft  - $920 per ft = $ 36 per ft


*Note: Various complicated price fluctuations are not addressed in these equations, such as future costs due to inflation in labor, future costs due to deflation in material cost, and other variables that cannot be accurately described at this time.
[bookmark: _Toc326065325][bookmark: _Toc390076661]4.3.2. Incremental Measure Costs
Incremental Measure Cost is the premium cost to install an energy efficient measure over a standard efficiency measure or code baseline measure.  While IMC has a straight forward definition depending on the install type, the equation does vary.  

This measure transaction type is: ER so the Full Measure Cost (GMC) is represented by the equation below:

IMC = (Measure Equipment Cost + Measure Labor Cost) –
    (Base Case Equipment Cost + Base Case Labor Cost)

*Note: Unless stated otherwise the measure case labor and base case labor are assumed to be the same value reducing the equation to the following:

IMC = Measure Equipment Cost – Base Case Equipment Cost

IMC = $ 956 per ft  - $920 per ft = $ 36 per ft

Summary Table for Section 4

	Measure ID
	Measure Application Type
	Base Case Total Cost
	Measure Case Total Cost
	Full Measure Case Cost
	Incremental Measure Cost

	RA06
	ROB
	$920
	$956
	$956
	$36

	HB32
	ROB
	$920
	$956
	$956
	$36





[bookmark: _Toc327188925][bookmark: _Toc390076662]Appendices
[bookmark: _Toc327188929][bookmark: _Toc390076663]References 
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Scenario

Code equiilant Wide Base Case

Code equilant Narrow Base Case

Proposed Code Case

Proposed HE Code Case

Description

60 linear feet of Wide Coffin Case

80 linear feet of Narrow Coffin Case

20 linear feet (8 doors) of Reach-in Case

20 linear feet (8 doors) of Reach-in Case

WManufactuer / Model Hil Phoenix OWZGG Hill Phoenix ONZ Hill Phoenix ORZ Hil Phoenix ONRIZ
Line up length (inches) 720 960 240 240
Display Width (inches) 1325 346875 30875 2975
Display Height (inches) 6 125 13375 59 62375
Dislpay Volume (cubic fest) 291 258 253 258
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ON Narrow Single-Deck Island Merchandiser
8' & 12" (Frozen Food / Ice Cream)

Electrical Data

Anti-Condesate Heaters

Stainless Steel®
High Efficiency Glass Glass Cap Defrost
Fans Front (Glass Front Only) Heaters

120 Volts 120 Volts 120 Volts 208 Volts 240 Volts

Amps | Watts Amps | Watts | Amps | Watts Amps | Watts | Amps | Watts
045 | 33 151 | 181 | 042 | 49 7.69 | 1600 | 888 | 2130
060 | 44 | 1. 221 | 265 | 074 88 11.54 | 2400 | 13.31 | 3195
045 | 33 151 | 181 | 042 | 49 11.54 | 2400 | 13.31| 3195
060 | 44 | 1. 221 | 265 | 0.74 17.31 | 3600 | 19.98 | 4795

“BTUHIM Superheat Discharge | Discharge®
Set Point @ Bulb | Evaporator | Air Air Velocity
Conventional | Parallel (°F) °F) F) (FPM)
426 408 35 12 2 393
488 468 35 22 13 400
400

Defrost Controls

Electric Defrost Timed-Off Defrost Hot Gas Defrost Reverse Air Defrost
Fail-Safe | Termination | Fail-Safe | Termination | Fail-Safe | Termination | Fail-Safe | Termination

Application (min) | Temp (°F) Temp (°F) | (min) | Temp(*F) | (min) | Temp (°F)
Frozen Food / Ice Cream 35 a7 20 60
Medium Temp. 35 49 20 60

frozen food; "C" =
‘Solid wrap-around ends have no anti-condensate heaters.

Data provided is for one wrap-around end; double numbers for two wrap-around ends. Data only applies to glass front cases.
‘Standard fans (see Appendix C) increase refrigeration load by 96 BTUH/fan.

Average discharge air velocity at peak °F defrost.

NOTE: " - * indicates that feature is not an option on this case model.

LI
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I
1112 PVC DRAIN i s
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++ RECOMMENDED STUB-UP CENTERLINE FOR ELECTRICAL AND HUB DRAINS.
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Reach-In Glass Door Merchandiser
2, 3,4, 5 & 6-door (Frozen Food / Ice Cream)

Electrical Data
High Efficiency Defrost Heaters Defrost Heaters'
Fans (1-Phase) (3-Phase)
120 Volts 208 Volts 240 Volts 208 Volts 240 Volts

Amps | Watts | Amps | Watts | Amps | Watts | Amps? | Watts | Amps? | Watts
031 | 18 [ 1099 | 2286 | 12.66 | 3038 | 7.61 | 2286 | 876 | 3038
046 | 28 | 1240 2580 | 1427 | 3425 | 8.59 9.88 | 3425
061 | 37 [16.20| 3388 | 18.89 | 4533 | 1128 | 3388 | 13.08 | 4533
077 | 46 | 19.89| 4138 | 2293 | 5503 | 13.78 1588 | 5503
092 | 55 |23.09| 4803 | 26.65 | 6395 | 16.28 | 4803 | 18.46 | 6395

LED Lighting

GE Crossfire®
IMMERSION | /Polaris

120 Volts | 120 Volts | 120 Volts
Amps | Watts | Amps [ Watts | Amps | Watts
033 | 39 | 027 | 32 | 025 30
048 | 58 | 040 | 48 | 038 | 45
064 | 77 | 053 | 64 | 050 | 60
080 | 9 | 067 | 80 | 063 75
096 080 | 96 | 0.75 | 90

Anti-Condensate Heater Data

Anthony Gemtron

Eliminaator® | Eliminaator 2* Polar LE

120 Volts. 120 Volts 120 Volts
Amps | Watts | Amps | Watls Amps | Watts
174 | 209 | 121 | 145 138 | 166
258 | 309 | 178 | 213 205 | 246
336 | 403 | 230 | 276 271 | 325
422 | 506 | 289 | 346 343 | 412
506 | 607 | 347 | 416 | 6. 403 | 483
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R Reach-In Glass Door Merchandiser
2, 3, 4, 5 & 6-door (Frozen Food / Ice Cream)

Guidelines & Control Settings

BTUH/door Superheat Discharge | Discharge®
Evaporator | Set Point @ Bulb | Air | AirVelocity
Application Door Conventional | Parallel | (°F) [5) F) (FPM)

Frozen ELMD/Polar RE 1044 1014 ET] 3-5 405

Eliminaator/2; Polar LE/EF 988 960 1 3-5 405
Ice Cream ELMD/Polar RE 1091 1060 A7) 3-5 405
Eliminaator/2; Polar LE/EF 1027 998 A7) 3.5 405

Defrost Controls

Electric Defrost Timed-Off Defrost Hot Gas Defrost Reverse Air Defrost
Fail-Safe | Termination | Fail-Safe | Termination | Fail-Safe | Termination | Fail-Safe | Termination

PerDay | Time (min) | (min) | Temp(°F) | (min) | Temp(°F) | (min) | Temp(°F) | (min) | Temp (°F)
46 73° - - 24 73° oo

3-phase load s unbalanced
Figure given is maximum fine amperage per phase.

Low-power lights. High-power option available.

Values provided are for doors with no heat on the glass.

‘Average discharge air velocity at peak of defrost.

“The recommended location is in the center of the coil on the second pass. If using a discharge air temperature to terminate defrost, uiize a SS°F termination temp.
NOTE: ™ - = indicates that feature is not an option on this case model.

“The recommended location is on the dump fine. If using a discharge air temperature o terminate defrost, utiize a SS°F temination temp.
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Reach-In Glass Door Merchandiser
2, 3,4, 5 & 6-door (Frozen Food / Ice Cream)
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ON RIZ Narrow Back-to-Back Reach-In Glass Door Merchandiser
4,6, 8, 10 & 12-door (Frozen Food / Ice Cream)

Electrical Data
BACK-TO-BACK CONFIGURATION"
High Effcency Defrost Hoaters Defrost Heaters”
Fans (1-Phase) (3Phase)
Fans | 120Volis 208 Vol 240 Vol 208 Vol 240 Volis
Doors | Per Case [ Amps | Waits | Amps | Walis | Amps | Wats | Amps’ | Watts | Amps® | Watis
Gdoor | 4 | 081 | 37 | 2108 | 4572 | 2532 | 6ore | 1522 | asv2 | 1752 | 6076
Gdoor | 6 | 092 | 55 | 2481 | 5160 | 28.54 | G850 | 17.18 | 160 | 19.76 | 68s0
Bdoor | 8 | 122 | 74 | 3256 | 6776 | 37.78 | 9oes | 225 | 6776 | 26.16 | o066
T0-door | 10| 155 | 92 | 3070 | 8276 | 4586 | 11006 | 27.56 | 8276 | 31.76 | 11008
T2.coor| 12| 184 | 110 | 4616 | o605 | 5320 | 12700 | 325 | o605 | 3602 | 12790
SINGLE-SIDE DATA
2door |2 | 051 | 18 | 1099 | 2286 | 1266 | 3038 | 7.61 | 2286 | 676 | s0ss
Sdoor | 3| 046 | 26 | 1240 | 2580 | 1427 | 3425 | sso | 2580 | 988 | sazs
4door | 4| 061 | 37 | f620 | 3388 [ 18.89 | 4533 | 1128 | 3388 | 13.08 | 4533
Sdoor | 5 | 077 | 46 | temo | 4138 | 2203 | 5503 | 1378 | 4138 | 1588 | 5503
Gdoor | 6 | 092 | 55 | 2300 | 4803 | 2665 | Gaos | 1626 | 4803 | 1.4 | 6395

Lighting Data

BACK-TO-BACK CONFIGURATION
LED Lighting

Optimax GE Crossire”

Pro' | IMMERSION | /Polars

T20Vols | 120Volls | 120 Vols
Doors | Amps | Watts | Amps [ Watts | Amps | watis
ardoor [ 065 | 78 | 053 | 64 | 050 | &0
door | 097 | 116 | 080 | % | 075 90
door | 128 | 154 | 1.07 | 126 [ 100 | 120
0-door | 1.60 | 192 | 1.33 | 160 | 125 | 150

2-door| 192 | 230 | 160 | o2 | 150 | 180
[SINGLESIDE DATA

2.000r [ 033 | 39 | 027 | 32 [025] 30
door | 048 | 58 | 0.40 | 46 | 038 | 45
ardoor [ 064 | 77 | 053 | 64 | 050 | 60
Sdoor | 080 | 9 | 067 | 80 | 063 75
6-door [ 096 | 115 | 080 | 6 | 075] 90
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ONRIZ Narrow Back-to-Back Reach-In Glass Door Merchandiser
4,6, 8, 10 & 12-door (Frozen Food / Ice Cream)

Anti-Condensate Heater Data

[BACK-TO-BACK CONFIGURATION
Anthony Gomtron

ELvD Eliminaator | Eiminaator2* | Polar RE Polar LE Folar EF

720 Vs, 120 Vol 120Vols | 120 Vol 120 Vol 120 volis
Doors | Amps | Watis | Amps | Watis | Amps | Watis | Amps | Watis | Amps | Wats | Amps | Wats
wdoor | 426 | 512 | 348 | 418 | 242 | 200 | 424 | 508 | 276 | 332 | 234 | 280
Gdoor | 630 | 75 | 516 | 616 | 35 | 426 | 630 | 756 | 410 | 492 | 348 | 414
Sdoor | 836 | 1004 | 672 | 606 | 460 | 552 | 836 | 1002 | 542 | 650 | 456 | 546
T0.door | 1042 | 1250 | 844 | 1012 | 578 | 692 | 1054 | 1264 | 686 | 824 | 578 | 694
t2.cor | 1236 | 1486 | 1012 | 1214 | 694 | 52 1246 tass | 806 | o6s | 676 | 810

[ SINGLE-SIDE DATA
2door | 213 | 26 | 174 | 200 [ 121 | 15 | 212 | 264 | 18 | 16 | 17 [ 140
Sdoor | 315 | 378 | 256 | 00 | 178 | 213 | 315 | 378 | 205 | 246 | 173 | 207
door | 418 | 502 | 33 | 403 | 230 | 276 | 418 | 501 | 271 | 525
Sdoor 505
door 07

228 | 213
521 | 625 |42 289 | 34 | 527 | 632 | 343 | 412 | 289 | a7
6o | 74 [ 506 547 | a1 | 623 | 747 | 403 | 483 | a8 | 405
Guidelines & Control Settings
BTUHIdoor Superheat | Discharge | Discharge®
Evaporator | Set Point @ Bulb | A | Air Velocy.
Application Door conventionai | paratel | — ('F) F) ch | EPm)
Frozen ELVDIPoiar RE 01 s | 1t 55 ) 450
Eiminaato Poiar LEEF | 855 | @31 | 11 35 E) 460
ca Cream ELMDIPolar RE o2 | o2 | a7 35 ) 460
Eiminaato2.Poiar LEEF | 873 | 848 |7 35 ) 460
Defrost Controls
‘Electic Defrost Timed-Of Defrost Hot Gas Defrost__| _ Reversa Air Defrost
Defrosts | Run-Of | Fal-Safe | Termination | Fai-Safe | Terminaton | Fall-Safe | Termination | Fail-Safe | Terminaton
Per Day | Time (min) | (min) | Temp CF) | (min) | Temp(*F) | (min) | TempCF) | (min) | Temp (F)
1 [ 1515 | 46 75 e 24 73 -
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ON RI Narrow Back-to-Back Reach-In Glass Door Merchandiser
4,6, 8, 10 & 12-door (Frozen Food / Ice Cream)
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