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Introduction
[bookmark: _GoBack]This short form workpaper (wp) documents the values adopted from SCG’s wp entitled “Low-Flow Pre-Rinse Spray Valves” (WPSCGNRWH121113A Rev 3).  The short form also includes a new proposed EUL of “Cook-LowPreRinse” as it will reference the appropriate 5 year life reflecting the lead PA.  SDG&E is requesting to have EAR Team create a new EUL for this technology.  SDG&E adopts all of the values in SCGWPSCGNRWH121113A Rev 3 with the following exceptions:

1. SDGE took energy savings impact values readily available in DEER READi v.2.4.7 and scaled them based on factors derived from the 2013 DEER ground temperature weather files specific to SDG&E’s specific climate zones;
2. SDG&E only offers this measure as Replace on Burnout (ROB) installation type; 
3. SDG&E intends to use the Com-Default>2yrs Net-to-Gross (NTG) ID only;
4. SDG&E intends to use SDG&E direct install contractor specific gross measure costs at an average of $100 ($77.78 for materials + average DI contract labor);
5. SDG&E intends to use the Commercial (Com) building type only; and 
6. SDGE intends to use the SDGE35-OTI-Otherindustrial-PROC OTH E3 load shape.

SDG&E used its PA specific approved value for the Low-Flow Pre-Rinse Spray Valves measure.
Document Revision History 
	Rev
	Date
	Author
	Summary of Changes

	0
	04/03/2013
	Charles Harmstead / SDGE
	Adopted from Southern California Gas Company WorkPaper WPSCGNRWH121113A Rev1 Dated January 11, 2013 without changes

	0.1
	06/24/2014
	Judelson Enriquez / RMS Energy Consulting, LLC
	INTERNAL REVISION ONLY – no material impacts made
1. Updated to new workpaper format.
2. Added measure tables in Section 1, T20 code references and summary table, TOU section, GSIA language and ID table, and load shape table.
3. Generated calculation spreadsheet based on IOU statewide Calculation Template output and added additional columns for Mark M., and removed CZ cost factor adjustment.

	1.0
	10/04/2016
	Eduardo Reynoso/SDGE
	1. Adopted revision changes from Southern California Gas Company (SCG) Workpaper WPSCGNRWH12111ARev3 Dated July 30, 2014.
2.Added new measure “Low Flow Pre-Rinse Spray Valve, 1.28 gpm”  
3.Updated MeasAppType to “ROB” and removed “RET”.
4.Update NTG ID to Com-Default>2yrs.
5. Updated IMC cost of $100 for Direct Install. 
6. Updated CZ to “Any”, Building Type to “Com”, EUL_ID to “Cook-LowPreRinse”
7. Scaled SCG’s energy savings values based on factors derived from the 2013 DEER ground temperature weather files specific to SDG&E’s specific climate zones. 





Table 1: Measure Summary Table

	Section
	Value

	1.1 Measure & Baseline Data
	Measures are pre-rinse spray valves (PRSV) with different GPM ratings listed below:
· Measure 1: Low Flow Pre-Rinse Spray Valve, 1.07 GPM
· Measure 2: Low Flow Pre-Rinse Spray Valve, 1.28 GPM
· Measure 3: Low Flow Pre-Rinse Spray Valve, 1.15 GPM

	1.2 Technical Description 
	PRSV, also referred to as spray nozzles or spray heads, are used in various food service applications such as restaurants and cafeterias by using a knife-edge spray rather than a shower type spray to better focus the available energy and remove loose food debris from plates more efficiently prior to loading them in the dishwasher.

	Measure 1
	Low Flow Pre-Rinse Spray Valve, 1.07 GPM

	Measure 2
	Low Flow Pre-Rinse Spray Valve, 1.28 GPM

	Measure 3
	Low Flow Pre-Rinse Spray Valve, 1.15 GPM

	Code for Measures 1-3
	2014 Title-20 Appliance Efficiency Regulations for water heater efficiency and 2005 Energy Policy Act:
· Baseline PRSVs were limited to maximum flow of 1.6 GPM

	1.3 Installation Type and Delivery Mechanisms
	

	Installation Type
	Replace On Burnout (ROB)

	Delivery Mechanisms
	Financial Support - Direct Install

	1.4.1 DEER Data
	

	DEER Measure ID
	DEER does not contain this type of measure.

	Net-to-Gross Ratio
	Com-Default>2yrs

	Effective and Remaining Useful Life
	5 years (DEER EUL ID: Cook-LowPreRinse)

	Section 2. Calculation Methodology
	Scaled SCG’s energy savings values based on factors derived from the 2013 DEER ground temperature weather files specific to SDG&E’s climate zones.

	Section 3. Load Shapes
	SDGE:35-OTI-Otherindustrial-PROC OTH

	Section 4. Costs
	

	Base Cost – Measure 1
	$0

	Base Cost – Measure 2
	$0

	Base Cost – Measure 3
	$0

	Measure Cost – Measure 1
	$100 ($77.78 for materials + average DI contract labor)

	Measure Cost – Measure 2
	$100 ($77.78 for materials + average DI contract labor)

	Measure Cost – Measure 3
	$100 ($77.78 for materials + average DI contract labor)

	Incremental Cost – Measure 1
	$100 ($77.78 for materials + average DI contract labor)

	Incremental Cost – Measure 2
	$100 ($77.78 for materials + average DI contract labor)

	Incremental Cost – Measure 3
	$100 ($77.78 for materials + average DI contract labor)


Differences From Lead Program Administrator Workpaper 
I. Calculation Methodology Gas Energy Savings Estimation Methodologies
SDGE took energy savings impact values readily available in DEER READi v.2.4.7 and scaled them based on factors derived from the 2013 DEER ground temperature weather files specific to SDG&E’s specific climate zones. 

In order to convert SCG energy savings values applicable to SDG&E climate zones, SDG&E developed climate zone specific factors that were applied to the SCG wp energy savings values. These factors are a ratio of the SDG&E Delta-T to the SCG Delta-T (Factor = ΔTSDGE/ΔTSCG). The SCG specific supply water temperature is 68°F.

Equation 1: SDG&E Delta-T to the SCG Delta-T (ΔTSDGE/ΔTSCG) Factor



 


Equation 2: Scaled SDG&E Energy Savings for Low Flow PRSV 1.07 GPM in CTZ 06

SCG Savings (Therms/yr) * SDG&E Factor = SDG&E Savings (Therms/yr) 
52.4 Therms * 1.1366 = 59.6 Therms



As indicated above, the energy savings have been updated for SDG&E’s specific climate zones using weather files from the 2013 DEER ground temperature data. The SDG&E climate specific ground water temperatures are found in Tables 2 through Table 7, which exhibit the change in supply H2O oF and result in the altered Therms/yr savings impacts per the affected SDG&E climate zones.

Table 2: Energy Savings for CZ06 Using 2013 DEER Ground Temperature Data
	CZ06
	GPM
	Mix H2O °F
	SDG&E Supply H20 °F
	SCG Savings Therms/yr
	SDG&E Factor
	SDG&E Savings Therms/yr

	Base, Pre-Rinse Spray Valve
	1.60
	114.1
	61.7
	N/A
	N/A
	N/A

	Low Flow Pre-Rinse Spray Valve, 1.07 GPM
	1.07
	114.1
	61.7
	52.4
	1.14
	59.6

	Low Flow Pre-Rinse Spray Valve, 1.28 GPM
	1.28
	114.1
	61.7
	30.5
	1.14
	34.7

	Low Flow Pre-Rinse Spray Valve, 1.15 GPM
	1.15
	114.1
	61.7
	43.9
	1.14
	49.9




Table 3: Energy Savings for CZ07 Using 2013 DEER Ground Temperature Data
	CZ07
	GPM
	Mix H2O °F
	SDG&E Supply H20 °F
	SCG Savings Therms/yr
	SDG&E Factor
	SDG&E Savings Therms/yr

	Base, Pre-Rinse Spray Valve
	1.60
	114.1
	62.5
	N/A
	N/A
	N/A

	Low Flow Pre-Rinse Spray Valve, 1.07 GPM
	1.07
	114.1
	62.5
	52.4
	1.12
	58.7

	Low Flow Pre-Rinse Spray Valve, 1.28 GPM
	1.28
	114.1
	62.5
	30.5
	1.12
	34.2

	Low Flow Pre-Rinse Spray Valve, 1.15 GPM
	1.15
	114.1
	62.5
	43.9
	1.12
	49.2



Table 4: Energy Savings for CZ08 Using 2013 DEER Ground Temperature Data
	CZ08
	GPM
	Mix H2O °F
	SDG&E Supply H20 °F
	SCG Savings Therms/yr
	SDG&E Factor
	SDG&E Savings Therms/yr

	Base, Pre-Rinse Spray Valve
	1.60
	114.1
	63.7
	N/A
	N/A
	N/A

	Low Flow Pre-Rinse Spray Valve, 1.07 GPM
	1.07
	114.1
	63.7
	52.4
	1.12
	57.3

	Low Flow Pre-Rinse Spray Valve, 1.28 GPM
	1.28
	114.1
	63.7
	30.5
	1.12
	33.4

	Low Flow Pre-Rinse Spray Valve, 1.15 GPM
	1.15
	114.1
	63.7
	43.9
	1.12
	48.0



Table 5: Energy Savings for CZ10 Using 2013 DEER Ground Temperature Data
	CZ10
	GPM
	Mix H2O °F
	SDG&E Supply H20 °F
	SCG Savings Therms/yr
	SDG&E Factor
	SDG&E Savings Therms/yr

	Base, Pre-Rinse Spray Valve
	1.60
	114.1
	64.1
	N/A
	N/A
	N/A

	Low Flow Pre-Rinse Spray Valve, 1.07 GPM
	1.07
	114.1
	64.1
	52.4
	1.12
	56.8

	Low Flow Pre-Rinse Spray Valve, 1.28 GPM
	1.28
	114.1
	64.1
	30.5
	1.12
	33.1

	Low Flow Pre-Rinse Spray Valve, 1.15 GPM
	1.15
	114.1
	64.1
	43.9
	1.12
	47.6




Table 6: Energy Savings for CZ14 Using 2013 DEER Ground Temperature Data
	CZ14
	GPM
	Mix H2O °F
	SDG&E Supply H20 °F
	SCG Savings Therms/yr
	SDG&E Factor
	SDG&E Savings Therms/yr

	Base, Pre-Rinse Spray Valve
	1.60
	114.1
	62.6
	N/A
	N/A
	N/A

	Low Flow Pre-Rinse Spray Valve, 1.07 GPM
	1.07
	114.1
	62.6
	52.4
	1.12
	58.5

	Low Flow Pre-Rinse Spray Valve, 1.28 GPM
	1.28
	114.1
	62.6
	30.5
	1.12
	34.1

	Low Flow Pre-Rinse Spray Valve, 1.15 GPM
	1.15
	114.1
	62.6
	43.9
	1.12
	49.1




Table 7: Energy Savings for CZ15 Using 2013 DEER Ground Temperature Data
	CZ15
	GPM
	Mix H2O °F
	SDG&E Supply H20 °F
	SCG Savings Therms/yr
	SDG&E Factor
	SDG&E Savings Therms/yr

	Base, Pre-Rinse Spray Valve
	1.60
	114.1
	75.4
	N/A
	N/A
	N/A

	Low Flow Pre-Rinse Spray Valve, 1.07 GPM
	1.07
	114.1
	75.4
	52.4
	1.12
	44.0

	Low Flow Pre-Rinse Spray Valve, 1.28 GPM
	1.28
	114.1
	75.4
	30.5
	1.12
	25.6

	Low Flow Pre-Rinse Spray Valve, 1.15 GPM
	1.15
	114.1
	75.4
	43.9
	1.12
	36.9



Calculation File Using 2013 DEER Ground Water Temperature



	

image1.wmf
)

(

)

(

)

(

)

(

aterTemp

SCGSupplyW

Temp

MixedWater

WaterTemp

SDGESupply

Temp

MixedWater

-

-


oleObject1.bin

image2.wmf
1366

.

1

)

°F

68

(

)

°F

114

(

)

°F

7

.

61

(

)

°

114

(

=

-

-

=

F


oleObject2.bin

image3.emf
2016-10-04  WPSDGENRWH0012 Rev01 Pre Rinse Spray Valve_Calc File.xlsx


2016-10-04 WPSDGENRWH0012 Rev01 Pre Rinse Spray Valve_Calc File.xlsx
Unit Energy Savings Calculation

		SCG Workpaper Calculations

				GPM		Therms/yr		Savings Th/yr		Supply Water Temp (F)

		Baseline Unit		1.6		185.3980707533		0		68

		Proposed Unit		1.07		132.9920208175		52.4060499358		68

		Proposed Unit		1.15		141.4741440243		43.923926729		68

		Proposed Unit		1.28		154.8572140416		30.5408567117		68



		Factors Applied by SDG&E:  In order to convert SCG savings values to SDG&E Climate Zone dependent values, SDG&E has developed a factor to apply to the SCG savings values.  This factor is a ratio of the SDG&E Delta-T to the SCG Delta-T and is applied to the SCG savings to determine applicable CZ savings for SDG&E.  Factor =  ΔTSDGE/ΔTSCG 



				Cells Highlighted in blue adopted directly from SCG workpaper

		SDG&E CZ06		GPM		Mixed Water Temp (F)		SCG Savings Th/yr		SDG&E Supply Water Temp (°F)		SDG&E Factor		SDG&E Savings Th/yr

		Baseline Unit		1.6		114.1		- 0		61.7		1.14		0.0

		Proposed Unit		1.07		114.1		52.4		61.7		1.14		59.6

		Proposed Unit		1.28		114.1		30.5		61.7		1.14		34.7

		Proposed Unit		1.15		114.1		43.9		61.7		1.14		49.9



		SDG&E CZ07		GPM		Mixed Water Temp (F)		Savings Th/yr		Supply Water Temp (F)		SDG&E Factor		SDG&E Savings Th/yr

		Baseline Unit		1.6		114.1		- 0		62.5		1.12		0.0

		Proposed Unit		1.07		114.1		52.4		62.5		1.12		58.7

		Proposed Unit		1.28		114.1		30.5		62.5		1.12		34.2

		Proposed Unit		1.15		114.1		43.9		62.5		1.12		49.2



		SDG&E CZ08		GPM		Mixed Water Temp (F)		Savings Th/yr		Supply Water Temp (F)		SDG&E Factor		SDG&E Savings Th/yr

		Baseline Unit		1.6		114.1		- 0		63.7		1.09		0.0

		Proposed Unit		1.07		114.1		52.4		63.7		1.09		57.3

		Proposed Unit		1.28		114.1		30.5		63.7		1.09		33.4

		Proposed Unit		1.15		114.1		43.9		63.7		1.09		48.0



		SDG&E CZ10		GPM		Mixed Water Temp (F)		Savings Th/yr		Supply Water Temp (F)		SDG&E Factor		SDG&E Savings Th/yr

		Baseline Unit		1.6		114.1		- 0		64.1		1.08		0.0

		Proposed Unit		1.07		114.1		52.4		64.1		1.08		56.8

		Proposed Unit		1.28		114.1		30.5		64.1		1.08		33.1

		Proposed Unit		1.15		114.1		43.9		64.1		1.08		47.6



		SDG&E CZ14		GPM		Mixed Water Temp (F)		Savings Th/yr		Supply Water Temp (F)		SDG&E Factor		SDG&E Savings Th/yr

		Baseline Unit		1.6		114.1		- 0		62.6		1.12		0.0

		Proposed Unit		1.07		114.1		52.4		62.6		1.12		58.5

		Proposed Unit		1.28		114.1		30.5		62.6		1.12		34.1

		Proposed Unit		1.15		114.1		43.9		62.6		1.12		49.1



		SDG&E CZ15		GPM		Mixed Water Temp (F)		Savings Th/yr		Supply Water Temp (F)		SDG&E Factor		SDG&E Savings Th/yr

		Baseline Unit		1.6		114.1		- 0		75.4		0.84		0.0

		Proposed Unit		1.07		114.1		52.4		75.4		0.84		44.0

		Proposed Unit		1.28		114.1		30.5		75.4		0.84		25.6

		Proposed Unit		1.15		114.1		43.9		75.4		0.84		36.9

		NOTES AS PROVIDED BY SCG WORKPAPER AND ADOPTED BY SDG&E:

		Input		Source

		Base GPM		Energy Policy Act 2005, Section 119 Stat 632, pp 40

		Proposed GPM		Proposed replacement PRSV by Southern California Gas Company

		Base Hours/Day		Interpolated from results of "Pre-Rinse Spray Valve Programs: How Are They Really Doing?", see calculation input verification tab

		Proposed Hours/Day		Interpolated from results of "Pre-Rinse Spray Valve Programs: How Are They Really Doing?", see calculation input verification tab

		Base Days/Year		Calculated from "Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre-Rinse Spray Valve Installation Program (Phase 2)", see calculation input verification tab

		Proposed Days/Year		Calculated from "Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre-Rinse Spray Valve Installation Program (Phase 2)", see calculation input verification tab

		Mixed Water Temperature (F)		 "Pre-Rinse Spray Valve Programs: How Are They Really Doing?", Table 6, pp7 for CUWCC Phase 1 and CUWCC Phase 2

		Supply Water Temperature (F)		"Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre-Rinse Spray Valve Installation Program (Phase 2)", Table 3-8, pp 26

		Water Heater Efficiency		"Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre-Rinse Spray Valve Installation Program (Phase 2), Section E, pp 11, and "Evaluation of the 2005 SmartRinse Program", Table 3, pp 23





Unit Water Savings Calculations

		Workpaper Calculations																												Table For WP

				Mixed GPM		Hour/Day		Day/yr		Hot Water Temp (F)		Mixed Water Temp (F)		Supply Water Temp (F)		Cold GPM		Hot GPM		Cold Gallons/Year		Hot Gallons/yr		Mixed Gallons/yr						Water Consumption		GPM		Hour/Day		Days/yr		Gal/yr		Savings Gal/yr

		Baseline Unit		1.6		0.964		365		130.9		114.1		68		0.43		1.17		9,026.4		24,769.0		33,795.4						Baseline, Hot		1.17		0.964		365		24,769.0		0

		Qualifying Measure 1		1.07		1.035		365		130.9		114.1		68		0.29		0.78		6,474.9		17,767.6		24,242.5						Qualifying Measure 1 (1.07 GPM), Hot		0.78		1.035		365		17,767.6		7,001.4

		Qualifying Measure 2		1.15		1.024		365		130.9		114.1		68		0.31		0.84		6,887.9		18,900.8		25,788.7						Qualifying Measure 2 (1.15 GPM), Hot		0.84		1.024		365		18,900.8		5,868.2

		Qualifying Measure 3		1.28		1.007		365		130.9		114.1		68		0.34		0.94		7,537.9		20,684.3		28,222.2						Qualifying Measure 3 (1.28 GPM), Hot		0.94		1.007		365		20,684.3		4,084.7

		Average Proposed Unit		1.28		1.007		365		130.9		114.1		68		0.34		0.93		7,481.8		20,530.4		28,012.2

																														Baseline, cold		0.43		0.964		365		9,026.4		0

																														Qualifying Measure 1 (1.07 GPM), cold		0.29		1.035		365		6,474.9		2,551.5

		Input		Source																										Qualifying Measure 2 (1.15 GPM), cold		0.31		1.024		365		6,887.9		2,138.5

		Base GPM		Energy Policy Act 2005, Section 119 Stat 632, pp 40																										Qualifying Measure 3 (1.28 GPM), cold		0.34		1.007		365		7,537.9		1,488.6

		Proposed GPM		Proposed by Southern California Gas Company, average between two proposed units of 1.15 gpm and 1.07 gpm

		Base Hours/Day		Interpolated from results of "Pre-Rinse Spray Valve Programs: How Are They Really Doing?", see calculation input verification tab																										Baseline, Hot+Cold		1.6		0.964		365		33,795.4		0

		Proposed Hours/Day		Interpolated from results of "Pre-Rinse Spray Valve Programs: How Are They Really Doing?", see calculation input verification tab																										Qualifying Measure 1 (1.07 GPM), Hot+Cold		1.07		1.035		365		24,242.5		9,552.9

		Base Days/Year		Calculated from "Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre-Rinse Spray Valve Installation Program (Phase 2)", see calculation input verification tab																										Qualifying Measure 2 (1.15 GPM), Hot+Cold		1.15		1.024		365		25,788.7		8,006.7

		Proposed Days/Year		Calculated from "Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre-Rinse Spray Valve Installation Program (Phase 2)", see calculation input verification tab																										Qualifying Measure 3 (1.28 GPM), Hot+Cold		1.28		1.007		365		28,222.2		5,573.2

		Hot Water Temperature (F)		 "Pre-Rinse Spray Valve Programs: How Are They Really Doing?", Table 6, pp7 for CUWCC Phase 1 and CUWCC Phase 2

		Mixed Water Temperature (F)		 "Pre-Rinse Spray Valve Programs: How Are They Really Doing?", Table 6, pp7 for CUWCC Phase 1 and CUWCC Phase 2

		Supply Water Temperature (F)		"Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre-Rinse Spray Valve Installation Program (Phase 2)", Table 3-8, pp 26

		Equations to determine temperature of mixed streams:

		[Hot Flow Rate x Cp x Hot Temp] + [Cold Flow Rate x Cp x Cold Temp] = [Hot Flow Rate + Cold Flow Rate] x Cp x Mixed Temp														Eq. 1

		[Hot Flow Rate + Cold Flow Rate] = Mixed GPM														Eq 2





calculation input verification

		Data Used to Determine Hours/Day of Operation for Restaurants

				Flow		Hours

		Base		2.92		0.79

		Prop		1.18		1.02

		*source: "Pre-Rinse Spray Valves Programs: How Are They Really Doing"

		Data Used to Determine Days/Year of Operation

				GPM		Hours/Day		Days/Year		Mixed Water Temp (F)		Supply Water Temp (F)		Water Heater Eff.		Therms

		Base Phase II		2.25		0.54		365		105		66		0.7		128

		Post Phase II		1.12		0.73		365		105		66		0.7		86

		Savings														42

		Source: "Impact and Process Evaluation Final Report for California Urban Water Conservation Council 2004-5 Pre Rinse Spray Valve Installation Program (Phase 2)"

		Approach, the days per year was entered at 365 in order to calculate the same savings per unit as reported in the referenced evaluation study. 









Operating Hours/Day vs. Flow Rate

2.92	1.18	0.79	1.02	Flow Rate (GPM)

Hours/Day



Costs_DirectInstall

				Qualifying Measure (1.15 gpm)		Qualifying Measure (1.07 gpm)		Qualifying Measure (1.28 gpm)

		Material Costs		$   55.36		$   55.36		$   55.36

		Labor Costs		$   21.69		$   21.69		$   21.69

		Total Costs		$   77.05		$   77.05		$   77.05

		Input		Source

		Proposed Material Cost		Southern California Gas stated costs for Fisher  1.15 gpm unit or TS Brass 1.07 gpm unit

		Proposed Labor Cost		2013 RS Means Mechanical Cost Data, 224139.10.5000, bare labor costs of $18.60 multipled by Los Angeles Installation Weighted Average value of 116.6





Costs_ROB

		Baseline										High Efficiency Valve

		Name		GPM		Link		Cost				Name		GPM		Link		Cost

		Niagara 1.6 gpm Prerinse Spray Host Valve N2180		1.6		http://www.advancedgreenergysolutions.com/product/3030.5?www.advancedgreenergysolutions.com		$37.50				Pre-rinse Faucet Energy Saving Spray Head		1		http://www.google.com/aclk?sa=l&ai=CSFJjvvWpU9epCIm5yQGd44HQB82lkN8E_dGOoESNxMerTwgJEAQg3s3PHigLUJT84cEDYMne-IbIo-gZoAGj98HcA8gBB6oEJE_QKJ-qk56j2cV_1cH9DEvmSvZxWa2HjvwhEmtMbug86vFS38AFBaAGJoAHxYi-I4gHAZAHAuAS6ILw2v_k9-6vAQ&sig=AOD64_3TdIw_fTtQZB0L9E_8VkrFHAkMNQ&adurl=http://www.abreq.com/products/Pre_Rinse_Faucet_Energy_Saving_Spray_Head-97-54.html%3Futm_source%3Dgoogle%26utm_medium%3Dshopping&ctype=5&rct=j&q=&ei=vfWpU9T_OMOdyASghYDoBw&ved=0CMYBEKcrMAQ		$55.00

		Jet Force - Pre-rinse Spray Valve - JF-106		1.6		http://www.barefrigeration.com/Products/Jet-Force---Pre-rinse-Spray-Valve---JF-106.html?gclid=CjkKEQjww6SdBRDls9vxsf7EoM0BEiQART_xPouV-mwhjJoG5IpF38rMUOYZJi4e6OiGCvMiyRZbpcPw_wcB		$33.79				T & S Brass (B-0108-C) - 1.2 gpm JeTSpray Low Flow Pre-Rinse Spray Valve		1.2		http://www.foodservicewarehouse.com/t-s-brass/b-0108-c/p345899.aspx		$75.29

		BK-PRV BK Resources - Prerinse Spray Head, 2.2 Gpm.		2.2		http://www.jesrestaurantequipment.com/product.asp?itemid=15170&utm_source=googleshopping&gclid=CjkKEQjww6SdBRDls9vxsf7EoM0BEiQART_xPvJpfCLkoRJLh5bGJaUbv4XLSo-EgJbuO4n4SFzRs1jw_wcB		$29.70				Niagara N2180 Power Rinser Pre Rinse Spray Valve 1.28 GPM - See more at: http://www.watercheck.biz/products/niagara-n2180-power-rinser-pre-rinse-spray-valve-1-28-gpm#sthash.L4OgeE9g.dpuf		1.28		http://www.watercheck.biz/products/niagara-n2180-power-rinser-pre-rinse-spray-valve-1-28-gpm		$58.88

		NEW ENERGY SAVING Fisher 2949 Ultra Spray Valve for Pre-Rinse Units w Handle		1.6		http://www.ebay.com/itm/NEW-ENERGY-SAVING-Fisher-2949-Ultra-Spray-Valve-for-Pre-Rinse-Units-w-Handle-/181443503605?pt=LH_DefaultDomain_0&hash=item2a3ee025f5		$25.00				COMMERCIAL HIGH EFFICIENCY WATER SAVING SPRAY RINSER		1.28		http://e3living.com/commercial-high-efficiency-water-saving-spray-rinser/?utm_source=froogle&utm_medium=shopping&utm_campaign=products&gclid=Cj0KEQjwr-KeBRCMh92Ax9rNgJ8BEiQA1OVm-GtLlC7YLCoJJ3kfBIz_YNdh0e9eDN7sdLG7O1uDFOIaAtz18P8HAQ		$48.98

								$31.50				Niagara N2180 Power Rinser Pre Rinse Spray Valve 1.28 GPM		1.28		https://www.google.com/shopping/product/9251647770967325624?q=pre+rinse+spray+valve+1.28+GPM&espv=2&nfpr=1&bav=on.2,or.r_cp.r_qf.&bvm=bv.71778758,bs.1,d.cGE,pv.xjs.s.en_US.JrJfHfJxu8c.O&ion=1&biw=1104&bih=630&tch=1&ech=1&psi=BzDZU8LaGeTbigLK0IGoAQ.1406742535680.10&ei=gzDZU8H3DtjgoAS6tYGACg&ved=0CGUQpiswAQ		$48.57

												Niagara N2180 Power Rinser Pre Rinse Spray Valve 1.28 GPM		1.28		https://www.google.com/shopping/product/9251647770967325624?q=pre+rinse+spray+valve+1.28+GPM&espv=2&nfpr=1&bav=on.2,or.r_cp.r_qf.&bvm=bv.71778758,bs.1,d.cGE,pv.xjs.s.en_US.JrJfHfJxu8c.O&ion=1&biw=1104&bih=630&tch=1&ech=1&psi=BzDZU8LaGeTbigLK0IGoAQ.1406742535680.10&ei=gzDZU8H3DtjgoAS6tYGACg&ved=0CGUQpiswAQ		$57.50

												Niagara N2180 Power Rinser Pre Rinse Spray Valve 1.28 GPM		1.28		https://www.google.com/shopping/product/9251647770967325624?q=pre+rinse+spray+valve+1.28+GPM&espv=2&nfpr=1&bav=on.2,or.r_cp.r_qf.&bvm=bv.71778758,bs.1,d.cGE,pv.xjs.s.en_US.JrJfHfJxu8c.O&ion=1&biw=1104&bih=630&tch=1&ech=1&psi=BzDZU8LaGeTbigLK0IGoAQ.1406742535680.10&ei=gzDZU8H3DtjgoAS6tYGACg&ved=0CGUQpiswAQ		$50.42

												Niagara N2180 Power Rinser Pre Rinse Spray Valve 1.28 GPM		1.28		https://www.google.com/shopping/product/9251647770967325624?q=pre+rinse+spray+valve+1.28+GPM&espv=2&nfpr=1&bav=on.2,or.r_cp.r_qf.&bvm=bv.71778758,bs.1,d.cGE,pv.xjs.s.en_US.JrJfHfJxu8c.O&ion=1&biw=1104&bih=630&tch=1&ech=1&psi=BzDZU8LaGeTbigLK0IGoAQ.1406742535680.10&ei=gzDZU8H3DtjgoAS6tYGACg&ved=0CGUQpiswAQ		$48.50

												Niagara N2180 Power Rinser Pre Rinse Spray Valve 1.28 GPM		1.28		https://www.google.com/shopping/product/9251647770967325624?q=pre+rinse+spray+valve+1.28+GPM&espv=2&nfpr=1&bav=on.2,or.r_cp.r_qf.&bvm=bv.71778758,bs.1,d.cGE,pv.xjs.s.en_US.JrJfHfJxu8c.O&ion=1&biw=1104&bih=630&tch=1&ech=1&psi=BzDZU8LaGeTbigLK0IGoAQ.1406742535680.10&ei=gzDZU8H3DtjgoAS6tYGACg&ved=0CGUQpiswAQ		$63.12

												T&S B-0107-J 1.07 GPM Pre-Rinse Spray Valve		1.07		http://www.webstaurantstore.com/t-s-b-0107-j-1-07-gpm-pre-rinse-spray-valve/510B0107J.html		$59.99

												T&S B-0107C-035 35 Degree Angle Low Flow Pre Rinse Spray Valve		1.24		http://www.webstaurantstore.com/t-s-b-0107c-035-35-degree-angle-low-flow-pre-rinse-spray-valve/510B0107C35.html		$49.99

												Fisher 2949 Ultra Pre-Rinse Spray Valve for Pre-Rinse Units		1.15		http://www.webstaurantstore.com/fisher-2949-ultra-pre-rinse-spray-valve-for-pre-rinse-units/3402949.html		$39.99

												T&S EB-0107-J Blue Self Closing 1.07 GPM Spray Valve		1.07		http://www.webstaurantstore.com/t-s-eb-0107-j-blue-self-closing-1-07-gpm-spray-valve/510EB0107J.html		$59.99

												Chicago Faucets 90-LAB 1.0 GPM Water Conserving Pre-Rinse Spray Valve - Chrome		1		http://www.faucetdepot.com/faucetdepot/ProductDetail.asp?Product=158806&AffiliateID=GoogleDirectFeed&gclid=CjkKEQjww6SdBRDls9vxsf7EoM0BEiQART_xPmoeUDc27MBBsFyZ41qtYmxXHy-0UIrav3E8M66P7Ujw_wcB		$61.70

												BK Resources BK-PRV-2 Pre-Rinse Spray Valve, 1.0 GPM, low flow, exceeds reqs. for CUWCC & FEMP		1		http://www.hotelrestaurantsupply.com/BKR-BK-PRV-2.html?utm_source=froogle&utm_medium=shopping&utm_campaign=products&gclid=CjkKEQjww6SdBRDls9vxsf7EoM0BEiQART_xPm0Kq-4QMCXNF14e-LmHM7H0o2hVu78N9tmuHo4qYxXw_wcB		$41.70

												BK Resources PRV-1		1.2		https://www.google.com/search?q=BK+Resources+PRV-1&oq=BK+Resources+PRV-1&aqs=chrome..69i57.559j0j4&sourceid=chrome&es_sm=122&ie=UTF-8#q=BK+Resources+PRV-1&tbm=shop&spd=3894418631055307632		$48.90

												Encore KN50-Y002-12		1.2		https://www.google.com/search?q=Encore+KN50-Y002-12&oq=Encore+KN50-Y002-12&aqs=chrome..69i57.519j0j4&sourceid=chrome&es_sm=122&ie=UTF-8#q=Encore+KN50-Y002-12&tbm=shop&spd=13638901919268133463		$69.67

												Fisher Ultra-Spray 2949 		1.15		https://www.google.com/search?q=Fisher+Ultra-Spray+2949+%26+71307&oq=Fisher+Ultra-Spray+2949+%26+71307&aqs=chrome..69i57.591j0j4&sourceid=chrome&es_sm=122&ie=UTF-8#q=Fisher+Ultra-Spray+2949+&tbm=shop&spd=18322683923333797718		$40.00

												Fisher Ultra-Spray 71307		1.15		https://www.google.com/search?q=Fisher+Ultra-Spray+2949+%26+71307&oq=Fisher+Ultra-Spray+2949+%26+71307&aqs=chrome..69i57.591j0j4&sourceid=chrome&es_sm=122&ie=UTF-8#q=Fisher+Ultra-Spray+71307&tbm=shop&spd=17416693539549706775		$77.00

												T&S Equip 5SV-C		1.2		https://www.google.com/search?q=T%26S+Equip+5SV-C&oq=T%26S+Equip+5SV-C&aqs=chrome..69i57.824j0j4&sourceid=chrome&es_sm=122&ie=UTF-8#q=T%26S+Equip+5SV-C&tbm=shop&spd=2013394842747532702		$35.49

												Zurn Z80000-PR1		1.28		https://www.google.com/search?q=Zurn+Z80000-PR1&oq=Zurn+Z80000-PR1&aqs=chrome..69i57.2591j0j4&sourceid=chrome&es_sm=122&ie=UTF-8#q=Zurn+Z80000-PR1&tbm=shop&spd=14778608454235451739		$71.95

																		$55.36

						Incremental Cost:		$23.87



http://www.foodservicewarehouse.com/t-s-brass/b-0108-c/p345899.aspxhttps://www.google.com/search?q=Encore+KN50-Y002-12&oq=Encore+KN50-Y002-12&aqs=chrome..69i57.519j0j4&sourceid=chrome&es_sm=122&ie=UTF-8https://www.google.com/search?q=Fisher+Ultra-Spray+2949+%26+71307&oq=Fisher+Ultra-Spray+2949+%26+71307&aqs=chrome..69i57.591j0j4&sourceid=chrome&es_sm=122&ie=UTF-8https://www.google.com/search?q=Fisher+Ultra-Spray+2949+%26+71307&oq=Fisher+Ultra-Spray+2949+%26+71307&aqs=chrome..69i57.591j0j4&sourceid=chrome&es_sm=122&ie=UTF-8https://www.google.com/search?q=T%26S+Equip+5SV-C&oq=T%26S+Equip+5SV-C&aqs=chrome..69i57.824j0j4&sourceid=chrome&es_sm=122&ie=UTF-8https://www.google.com/search?q=Zurn+Z80000-PR1&oq=Zurn+Z80000-PR1&aqs=chrome..69i57.2591j0j4&sourceid=chrome&es_sm=122&ie=UTF-8http://www.watercheck.biz/products/niagara-n2180-power-rinser-pre-rinse-spray-valve-1-28-gpmhttp://www.webstaurantstore.com/t-s-b-0107-j-1-07-gpm-pre-rinse-spray-valve/510B0107J.htmlhttp://www.webstaurantstore.com/t-s-b-0107c-035-35-degree-angle-low-flow-pre-rinse-spray-valve/510B0107C35.htmlhttp://www.webstaurantstore.com/fisher-2949-ultra-pre-rinse-spray-valve-for-pre-rinse-units/3402949.htmlhttp://www.webstaurantstore.com/t-s-eb-0107-j-blue-self-closing-1-07-gpm-spray-valve/510EB0107J.htmlhttp://www.faucetdepot.com/faucetdepot/ProductDetail.asp?Product=158806&AffiliateID=GoogleDirectFeed&gclid=CjkKEQjww6SdBRDls9vxsf7EoM0BEiQART_xPmoeUDc27MBBsFyZ41qtYmxXHy-0UIrav3E8M66P7Ujw_wcBhttp://www.hotelrestaurantsupply.com/BKR-BK-PRV-2.html?utm_source=froogle&utm_medium=shopping&utm_campaign=products&gclid=CjkKEQjww6SdBRDls9vxsf7EoM0BEiQART_xPm0Kq-4QMCXNF14e-LmHM7H0o2hVu78N9tmuHo4qYxXw_wcBhttps://www.google.com/search?q=BK+Resources+PRV-1&oq=BK+Resources+PRV-1&aqs=chrome..69i57.559j0j4&sourceid=chrome&es_sm=122&ie=UTF-8
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Compare
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						CTZ2		CZ2010

		1		Jan		54.63		55.63

		2		Feb		52.53		53.53

		3		Mar		52.33		53.33

		4		Apr		53.33		54.33

		5		May		57.33		58.43

		6		Jun		61.33		62.53

		7		Jul		64.83		66.13

		8		Aug		67.03		68.33

		9		Sep		67.23		68.53

		10		Oct		65.43		66.73

		11		Nov		62.03		63.23

		12		Dec		58.13		59.33

				Compare Ground Temp: CZ12



Compare Ground Temp: CZ12	

CTZ2	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	54.629999999999939	52.53000000000003	52.329999999999984	53.329999999999984	57.329999999999984	61.329999999999984	64.829999999999984	67.03000000000003	67.229999999999961	65.430000000000007	62.03000000000003	58.129999999999939	CZ2010	Jan	Feb	Mar	Apr	May	Jun	Jul	Aug	Sep	Oct	Nov	Dec	55.629999999999939	53.53000000000003	53.329999999999984	54.329999999999984	58.430000000000007	62.53000000000003	66.129999999999939	68.329999999999984	68.53000000000003	66.729999999999961	63.229999999999961	59.329999999999984	









Ground Temperatures

				Ground Temperature

				CTZ2 Weather Files (weather files for 2008 Title-24																														Ground Temperature in Degres Rankine (from STAT.txt files)

						Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec						Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec

				CZ01		52.2		51.5		51.4		51.8		53.1		54.5		55.6		56.4		56.4		55.8		54.7		53.4						511.9		511.2		511.1		511.5		512.8		514.2		515.3		516.1		516.1		515.5		514.4		513.1

				CZ02		53.3		51.5		51.4		52.2		55.6		58.9		61.8		63.6		63.8		62.3		59.5		56.3						513		511.2		511.1		511.9		515.3		518.6		521.5		523.3		523.5		522		519.2		516

				CZ03		55.1		54.1		54.0		54.5		56.5		58.5		60.3		61.4		61.5		60.6		58.9		56.9						514.8		513.8		513.7		514.2		516.2		518.2		520		521.1		521.2		520.3		518.6		516.6

				CZ04		55.5		54.0		53.9		54.6		57.5		60.3		62.8		64.3		64.5		63.2		60.8		58.0						515.2		513.7		513.6		514.3		517.2		520		522.5		524		524.2		522.9		520.5		517.7

				CZ05		55.7		54.8		54.7		55.2		56.9		58.7		60.2		61.1		61.2		60.4		59.0		57.3						515.4		514.5		514.4		514.9		516.6		518.4		519.9		520.8		520.9		520.1		518.7		517

				CZ06		59.1		58.1		58.0		58.5		60.4		62.4		64.0		65.1		65.2		64.3		62.7		60.8						518.8		517.8		517.7		518.2		520.1		522.1		523.7		524.8		524.9		524		522.4		520.5

				CZ07		60.1		59.1		59.0		59.5		61.5		63.4		65.2		66.2		66.3		65.5		63.8		61.9						519.8		518.8		518.7		519.2		521.2		523.1		524.9		525.9		526		525.2		523.5		521.6

				CZ08		60.0		58.8		58.7		59.2		61.6		63.9		66.0		67.3		67.4		66.3		64.3		62.1						519.7		518.5		518.4		518.9		521.3		523.6		525.7		527		527.1		526		524		521.8

				CZ09		60.5		59.1		59.0		59.7		62.2		64.8		67.1		68.5		68.6		67.5		65.3		62.8						520.2		518.8		518.7		519.4		521.9		524.5		526.8		528.2		528.3		527.2		525		522.5

				CZ10		59.4		57.6		57.4		58.3		61.8		65.2		68.2		70.1		70.2		68.7		65.8		62.4						519.1		517.3		517.1		518		521.5		524.9		527.9		529.8		529.9		528.4		525.5		522.1

				CZ11		54.9		52.4		52.2		53.4		58.2		63.0		67.2		69.8		70.0		67.9		63.8		59.2						514.6		512.1		511.9		513.1		517.9		522.7		526.9		529.5		529.7		527.6		523.5		518.9

				CZ12		54.6		52.5		52.3		53.3		57.3		61.3		64.8		67.0		67.2		65.4		62.0		58.1						514.3		512.2		512		513		517		521		524.5		526.7		526.9		525.1		521.7		517.8

				CZ13		57.5		54.7		54.5		55.8		61.0		66.2		70.6		73.5		73.7		71.4		67.0		62.0						517.2		514.4		514.2		515.5		520.7		525.9		530.3		533.2		533.4		531.1		526.7		521.7

				CZ14		54.2		51.2		51.0		52.4		58.2		63.9		68.8		72.0		72.2		69.7		64.8		59.3						513.9		510.9		510.7		512.1		517.9		523.6		528.5		531.7		531.9		529.4		524.5		519

				CZ15		66.8		64.0		63.8		65.1		70.4		75.8		80.4		83.3		83.6		81.2		76.7		71.5						526.5		523.7		523.5		524.8		530.1		535.5		540.1		543		543.3		540.9		536.4		531.2

				CZ16		44.4		41.8		41.6		42.8		47.7		52.6		56.8		59.5		59.7		57.5		53.4		48.7						504.1		501.5		501.3		502.5		507.4		512.3		516.5		519.2		519.4		517.2		513.1		508.4

				CZ2010 Weather Files (weather files for 2013 Title-24)

						Jan		Feb		Mar		Apr		May		Jun		Jul		Aug		Sep		Oct		Nov		Dec

				CZ01		49.5		48.7		48.6		49.0		50.5		52.0		53.2		54.0		54.1		53.4		52.2		50.8						509.2		508.4		508.3		508.7		510.2		511.7		512.9		513.7		513.8		513.1		511.9		510.5

				CZ02		53.7		52.3		52.1		52.8		55.6		58.4		60.8		62.3		62.5		61.2		58.9		56.2						513.4		512		511.8		512.5		515.3		518.1		520.5		522		522.2		520.9		518.6		515.9

				CZ03		54.5		53.4		53.3		53.8		55.8		57.8		59.6		60.7		60.8		59.9		58.2		56.2						514.2		513.1		513		513.5		515.5		517.5		519.3		520.4		520.5		519.6		517.9		515.9

				CZ04		55.7		54.1		54.0		54.8		57.7		60.7		63.3		64.9		65.0		63.7		61.2		58.3						515.4		513.8		513.7		514.5		517.4		520.4		523		524.6		524.7		523.4		520.9		518

				CZ05		53.6		52.7		52.7		53.1		54.8		56.5		58.0		58.9		59.0		58.2		56.8		55.1						513.3		512.4		512.4		512.8		514.5		516.2		517.7		518.6		518.7		517.9		516.5		514.8

				CZ06		58.9		57.8		57.7		58.2		60.4		62.6		64.5		65.7		65.8		64.9		63.0		60.9						518.6		517.5		517.4		517.9		520.1		522.3		524.2		525.4		525.5		524.6		522.7		520.6

				CZ07		60.2		59.3		59.2		59.7		61.5		63.2		64.8		65.8		65.9		65.1		63.5		61.8						519.9		519		518.9		519.4		521.2		522.9		524.5		525.5		525.6		524.8		523.2		521.5

				CZ08		60.7		59.5		59.4		59.9		62.3		64.7		66.7		68.0		68.1		67.0		65.1		62.8						520.4		519.2		519.1		519.6		522		524.4		526.4		527.7		527.8		526.7		524.8		522.5

				CZ09		60.2		58.7		58.6		59.3		62.1		64.9		67.4		68.9		69.1		67.8		65.4		62.7						519.9		518.4		518.3		519		521.8		524.6		527.1		528.6		528.8		527.5		525.1		522.4

				CZ10		59.9		58.2		58.0		58.9		62.2		65.5		68.3		70.1		70.3		68.8		66.0		62.8						519.6		517.9		517.7		518.6		521.9		525.2		528		529.8		530		528.5		525.7		522.5

				CZ11		55.8		52.8		52.6		54.0		59.8		65.5		70.5		73.6		73.9		71.3		66.5		60.9						515.5		512.5		512.3		513.7		519.5		525.2		530.2		533.3		533.6		531		526.2		520.6

				CZ12		55.6		53.5		53.3		54.3		58.4		62.5		66.1		68.3		68.5		66.7		63.2		59.3						515.3		513.2		513		514		518.1		522.2		525.8		528		528.2		526.4		522.9		519

				CZ13		57.0		54.0		53.8		55.2		60.8		66.3		71.1		74.2		74.5		72.0		67.3		61.9						516.7		513.7		513.5		514.9		520.5		526		530.8		533.9		534.2		531.7		527		521.6

				CZ14		55.2		52.2		51.9		53.4		59.2		65.0		70.0		73.2		73.5		70.9		66.0		60.4						514.9		511.9		511.6		513.1		518.9		524.7		529.7		532.9		533.2		530.6		525.7		520.1

				CZ15		68.4		65.5		65.3		66.6		72.2		77.7		82.4		85.5		85.7		83.3		78.6		73.3						528.1		525.2		525		526.3		531.9		537.4		542.1		545.2		545.4		543		538.3		533

				CZ16		45.3		42.7		42.4		43.7		48.7		53.8		58.1		60.9		61.1		58.9		54.6		49.8						505		502.4		502.1		503.4		508.4		513.5		517.8		520.6		520.8		518.6		514.3		509.5






