[image: image9.emf]Ref 1 - CADMAC.pdf



Workpaper WPSDGENRWH0014
Tank Insulation
Revision 0
San Diego Gas & Electric Company
Energy Efficiency Engineering
Tank Insulation  
Measure Codes G-I1, G-I2, G-I3, G-I4
At-A-Glance Summary

	Applicable Measure Codes:
	G-I4
	G-I3
	G-I2
	G-I1

	Measure Description: 
	This measure provides incentives for installing 2” thick insulation on a bare tank (120º-170ºF)
	This measure provides incentives for installing 1” thick insulation on a bare tank (120º-170ºF)
	This measure provides incentives for installing 2” thick insulation on a bare tank (170º-200ºF)
	This measure provides incentives for installing  1” thick insulation on a bare tank (170º-200ºF)

	Energy Impact Common Units: 
	sq. ft. of insulation 
	sq. ft. of insulation 
	sq. ft. of insulation 
	sq. ft. of insulation 

	Base Case Description:
	Bare uninsulated tank
	Bare uninsulated tank
	Bare uninsulated tank
	Bare uninsulated tank

	Base Case Energy Consumption: 
	Source: PG&E calculations

15.21 therms/yr.ft2
	Source: PG&E calculations

15.21 therms/yr.ft2
	Source: PG&E calculations

26.90 therms/yr.ft2
	Source: PG&E calculations

26.90 therms/yr.ft2

	Measure Energy Consumption:
	Source: PG&E calculations

1.02

therms/yr.ft2
	Source: PG&E calculations

1.79

therms/yr.ft2
	Source: PG&E calculations

1.70

therms/yr.ft2
	Source: PG&E calculations

3.02

therms/yr.ft2

	Energy Savings (Base Case – Measure)
	Source: PG&E calculations

14.18 therms/yr.ft2
	Source: PG&E calculations

13.41 therms/yr.ft2
	Source: PG&E calculations

25.19 therms/yr.ft2
	Source: PG&E calculations

23.88 therms/yr.ft2

	Costs Common Units: 
	sq. ft. of insulation
	sq. ft. of insulation
	sq. ft. of insulation
	sq. ft. of insulation

	Base Case Equipment Cost ($/unit):
	Source:  N/A

0.
	Source:  N/A

0.
	Source:  N/A

0.
	Source:  N/A

0.

	Measure Equipment Cost ($/unit): 
	Source: MEANS Mechanical Cost 20076 and McMaster Carr catalog5
$7.87
	Source: MEANS Mechanical Cost 20076 and McMaster Carr catalog5
$8.94
	Source: MEANS Mechanical Cost 20076 and McMaster Carr catalog5
$7.87
	Source: MEANS Mechanical Cost 20076 and McMaster Carr catalog5
$8.94

	Measure Incremental Cost ($/unit): 
	Equal to Measure Equipment Cost above
	Equal to Measure Equipment Cost above
	Equal to Measure Equipment Cost above
	Equal to Measure Equipment Cost above

	Effective Useful Life (years): 
	Source: CALMAC1
15 years 
	Source: CALMAC1
15 years 
	Source: CALMAC1
15 years 
	Source: CALMAC1
15 years 

	Program Type:
	Replace on Burnout  (ROB)
	Replace on Burnout  (ROB)
	Replace on Burnout  (ROB)
	Replace on Burnout  (ROB)

	Net-to-Gross Ratios: 
	0.60
Source: DEER 2011, NTGR_ID: Ind-Default>2yrs
	0.60

Source: DEER 2011, NTGR_ID: Ind-Default>2yrs
	0.60

Source: DEER 2011, NTGR_ID: Ind-Default>2yrs
	0.60

Source: DEER 2011, NTGR_ID: Ind-Default>2yrs


At-A-Glance Measure List
	
	
	
	
	
	
	
	
	1st Baseline
	2nd Baseline
	
	
	
	
	
	

	Measure Code
	Version Source
	Measure 
Description
	Measure Application Type
	Building Type
	Building Vintage
	Climate Zone
	Unit Definition
	KW
Peak Electric Demand Reduction
	KWh
Electric Savings
	THM
Gas Savings
	(EUL) LIFE CYCLE
	Base Case Cost ($/unit)
	Measure Cost ($/unit)
	Labor Cost ($/unit)
	IMC
Incremental 
Measure
Cost ($/unit)
	KW
Peak Electric Demand Reduction
	KWh
Electric Savings
	THM
Gas Savings
	LIFE CYCLE
	Base Case Cost ($/unit)
	Measure Cost ($/unit)
	Labor Cost ($/unit)
	IMC
Incremental 
Measure
Cost ($/unit)
	GRR_

kW
	GRR_

kWh
	GRR_

therm
	NTG
	Implementation Method
 [DI, DD, I]
	ISR

	G-I4
	N/A
	2” thick tank insulation – liquid or solution temperature 120–170ºF
	ROB
	ANY
	ANY
	IOU
	Area-ft2
	0
	0
	14.18
	15
	0
	2.73
	6.21
	8.94
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0.6
	I
	1

	G-I3
	N/A
	1” thick tank insulation – liquid or solution temperature 120–170ºF
	ROB
	ANY
	ANY
	IOU
	Area-ft2
	0
	0
	13.41
	15
	0
	1.94
	5.93
	7.87
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0.6
	I
	1

	G-I2
	N/A
	2” thick tank insulation – liquid or solution temperature 170-200ºF
	ROB
	ANY
	ANY
	IOU
	Area-ft2
	0
	0
	25.19
	15
	0
	2.73
	6.21
	8.94
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0.6
	I
	1

	G-I1
	N/A
	1” thick tank insulation – liquid or solution temperature 170–200ºF
	ROB
	ANY
	ANY
	IOU
	Area-ft2
	0
	0
	23.88
	15
	0
	1.94
	5.93
	7.87
	0
	0
	0
	0
	0
	0
	0
	0
	1
	1
	1
	0.6
	I
	1
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Section 1. General Measure & Baseline Data

1.1 Measure Description & Background

Catalog Description
Requirements:

· One or two inch diameter of fiberglass or foam insulation must be added to existing bare liquid, solution storage or transfer tanks.

· The tanks must be coupled to gas-fired commercial or industrial equipment that transfers heat to the contained liquid or solution.

· Tanks with pre-existing insulation do not qualify for a rebate.  This rebate cannot be used for the replacement of old or damaged insulation.

· California Building Energy Efficiency Standards (Title 24), Section 123 establishes requirements for tank insulation in the design and installation of space-conditioning and service water heating systems and equipment.  Any tank requiring insulation per these standards does not qualify for a rebate.  Details are available at www.energy.ca.gov/title24.  

· Tanks insulated to prevent burns do not qualify for rebate.  Insulation for exposed hot-water tanks within 7 feet of the floor that are not otherwise guarded in such manner as to prevent contact do not qualify for rebate.

Application Process:

· The insulation thickness and tank solution temperature will determine the rebate amount.

· Must include manufacturer’s name, insulation material type and the material k-value rating.
Program Restrictions and Guidelines

Terms and Conditions

See Catalog Description above.
Market Applicability 

This measure applies to most commercial and industrial facilities, including, but not limited to, offices, restaurants, retail, schools, colleges, hotels, motels, and recreational facilities.

Technical Description

Owing to first cost sensitivity and/or a low level of awareness, many commercial and industrial customers – particularly smaller, hard to reach businesses – install tanks and piping systems with no insulation. These measures address cost-effective energy efficiency opportunities in the tank insulation area. 
Installing insulation on a bare surface greatly reduces heat losses to ambient air, XE "heat losses"  achieving significant energy savings at a relatively low cost.
1.2 DEER Differences Analysis
The DEER XE "DEER"  database does not contain any measure for tank surface insulation.
Table 1:  DEER USE and TECHNOLOGY TABLE

[image: image1.emf]Use Category Description Use Category Use Sub Category Description Use Sub Category

Service and Domestic Hot Water SHW Water Heating SHW-Htg

Technology Groups Description Technology Groups Technology Types Descriptions Technology Types

Water Heating Equipment WaterHtg_eq Tank Insulation TankIns

DEER USE and TECHNOLOGY TABLE


1.3 Codes & Standards Requirements Analysis
This measure is not governed by either state or federal codes and standards.  

1.4 EM&V, Market Potential, and Other Studies
There are no EM&V studies identified that address commercial and industrial tank insulation.
1.5 Base Cases for Savings Estimates: Existing & Above Code

The base case is a tank with no insulation. 
1.6 Base Cases & Measure Effective Useful Lives

DEER 2011 doesn’t contain an EUL for this measure.  The document “CADMAC Protocol and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings, Appendix F - Effective Useful Life XE "Effective Useful Life" \t "See EUL"  Values for Major Energy Efficiency Measures” shows an EUL XE "EUL"  of 15 years for tank insulation measures.
 

1.7 Net-to-Gross Ratios for Different Program Strategies 
Table 1 below summarizes all applicable Net-to-Gross ratios for programs that may be used by this measure.  The NTGR for this measure is a default value taken from DEER 2011
 equaling 0.60.  This NTGR represents the default for existing industrial measures with no evaluated NTGR that have had the same delivery mechanism for more than two years.
Table 2 - Net-to-Gross Ratios

	
	
	
	DEER Spreadsheet

	Program Approach
	NTG
	NTGR_ID
	File name
	Cell Number

	ROB
	0.60
	Ind-Default>2yrs
	DEER2011_NTGR_2012-05-16.xls
	U57


Section 2. Calculation Methods

2.1 Electric Energy Savings Estimation Methodologies

There are no electric energy savings associated with these gas measures.
2.2. Demand Reduction Estimation Methodologies

There is no demand reduction associated with these gas measures.
2.3. Gas Energy Savings Estimation Methodologies

The savings from this method result from reduced heat losses XE "heat losses"  on the tank surface, resulting in reduced heating load on the connected gas-fired equipment. The savings were calculated as the difference in heat losses between the uninsulated tank surface (base case) and the insulated surface (measure). Average boiler efficiency (calculated from the CEC boiler listing)4 was then factored in to translate the reduced heat losses from the tank into reduced gas consumption of the boiler. 
Methodology

The annual energy saved by pipe insulation can be calculated as follows: 
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Where: 

Q = annual energy savings (in therms)

t = annual operating time, in hours

Qb = Heat Loss from Bare Tank (Btu/hr/ft2) 

Qi = Heat Loss from Insulated Tank (Btu/hr/ft2) 

Eb = Efficiency (%) of the boiler being used to generate the hot water or steam in the pipe 

100,000 = conversion factor (1 therm = 100,000 Btu) 

Heat loss calculations

The heat loss calculations were performed using industry-accepted software from the North American Insulation Manufacturers Association (NAIMA). The NAIMA 3E Plus v4 software
 XE "3E Plus v4 software"  uses the calculation methodology from the most recent version of the ASTM C 680 Standard. XE "ASTM C 680 Standard" 
 The main inputs used in the software were:
· Base case: bare surface (to stay consistent with catalog Terms and Conditions)
· Base tank material: steel – emissivity: 0.8
Steel is the most common material for hot water tanks
· Insulation material: Fiber glass-type insulation (cellular glass XE "cellular glass"  BLOCK, Gr1, C552-03). The temperature-dependent thermal conductivity of the fiber glass used by 3E Plus software is shown in Table 2 – 

 REF _Ref300645521 \h 
 \* MERGEFORMAT Table 2. Foam insulation (the other acceptable type of material in this measure) has similar R-values to fiber glass and provides similar savings to fiberglass, since the savings are driven primarily by the heat losses from the base case (uninsulated tank). 
· Operating hours: 8,760 hours / yr 
(assuming continuous tank operation)
· Process temperature XE "Process temperature"  (temperature inside the tank): 145ºF for H13 and H114, 185ºF for H18 and H115. 
Temperatures were chosen as the midpoints of the temperature ranges for each measure. 145ºF = (120 ºF +170 ºF)/2, 185 ºF = (170 ºF +200 ºF)/2
· Ambient temperature: 75ºF – typical indoor ambient temperature
Table 3 – Insulation Conductivity

[image: image3.emf]Temperature Conductivity

°F Btu*in/hr*ft²*°F

-150 0.2

-100 0.22

-50 0.24

0 0.27

50 0.3

75 0.31

100 0.33

200 0.4

300 0.48

400 0.58


Boiler efficiency XE "Boiler efficiency" 
To convert reduced heat losses from the tank into energy savings of the boiler, boiler efficiency needs to be taken into account. To determine representative boiler efficiencies, data from the California Energy Commission XE "California Energy Commission" \t "See CEC"  (CEC XE "CEC" ) was examined.
 The CEC XE "CEC"  lists several hundred steam and hot water boilers. The average efficiency of the boilers in this listing was calculated for steam boilers and hot water boilers, both for small and large boilers listings. We obtained an average efficiency value of 82.5% for hot water boilers and used this value to compute the energy input for hot water and steam generation.

The figures below show the distribution of combustion efficiencies based on the CEC listing data. 
Figure 1 – Hot water boiler efficiencies from the CEC listing
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Results

Table 3 below presents the inputs and the results of the energy savings calculations for this measure.

[image: image10.emf]Ref 3 - 3E Plus.pdf

Table 4 - Energy Savings Calculations

[image: image5.emf]Measure code H13 H115 H18 H114

Tank contents temperature range 120-170 120-170 170-200 170-200

Tank contents assumed temperature 

(for calculations)

Assumed annual operating hours

Average boiler efficiency

Base case

Heat loss from 3EPlus software (Btu/hr.ft

2

)

Yearly energy consumption (therms/ft2.yr)

Proposed case - with insulation

Insulation thickness (inches) 2 1 2 1

Heat loss from 3EPlus software (Btu/hr.ft

2

)

9.63 16.88 16.05 28.44

Yearly energy consumption (therms/yr.ft

2

)

1.02 1.79 1.70 3.02

Heat loss reduction (Btu/hr.ft

2

)

133.57 126.32 237.25 224.86

Annual energy savings (therms / yr . ft

2

)

14.18 13.41 25.19 23.88

145 185

26.90 15.21

143.2 253.3

82.5%

8,760


Section 3. Load Shapes
Load Shapes XE "Load Shapes"  are an important part of the life-cycle cost analysis of any energy efficiency program portfolio.  The net benefits associated with a measure are based on the amount of energy saved and the avoided cost per unit of energy saved.  For electricity, the avoided cost varies hourly over an entire year.  Thus, the net benefits calculation for a measure requires both the total annual energy savings (kWh) of the measure and the distribution of that savings over the year.  The distribution of savings over the year is represented by the measure’s load shape.  The measure’s load shape indicates what fraction of annual energy savings occurs in each time period of the year.  An hourly load shape indicates what fraction of annual savings occurs for each hour of the year.  A Time-of-Use (TOU) load shape indicates what fraction occurs within five or six broad time-of-use periods, typically defined by a specific utility rate tariff.  Formally, a load shape is a set of fractions summing to unity, one fraction for each hour or for each TOU period.  Multiplying the measure load shape with the hourly avoided cost stream determines the average avoided cost per kWh for use in the life cycle cost analysis that determines a measure’s Total Resource Cost (TRC) benefit.
3.1 Base Case Load Shapes

Load shapes are not applicable to gas measures, because the price of gas is not dependent on time-of-use.
3.2 Measure Load Shapes

Load shapes are not applicable to gas measures, because the price of gas is not dependent on time-of-use.

Section 4. Base Case & Measure Costs
4.1 Base Case(s) Costs
There are no base case costs associated with these measures. The base case is existing tanks with no insulation.

4.2 Measure Costs

Typical material costs for this measure were estimated using the McMaster-Carr website.
 The cost data below was updated to match the McMaster-Carr data as of June 2012.  Different insulation materials meeting the measures requirements were priced for 1 inch and 2 inch thicknesses, and a simple average of these costs was used. 
Typical installation labor costs were calculated using MEANS
 and assuming a 25% overhead and profit (O&P).  Labor cost data for this measure is not available in the 2011 version of RS MEANS, so the 2007 data is still used.
Table 5 – Measure materials costs5
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Table 6 – Measure labor costs6
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Means item #



1 in insulation $4.74 $5.93 23 07 16.10 2420

2 in insulation $4.97 $6.21 23 07 16.10 2440

% O&P assumed 25%


Table 7 – Measure total costs
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4.3 Incremental & Full Measure Costs

Incremental costs are equal to measure costs since the base costs are zero. Full measure costs are equal to measure costs.
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Material cost





Material





McMaster Item 





#





1 in thickness





rigid fiberglass w aluminium jacket





1.65





9350K1





rigid polystyrene foam





1.53





9255K1





 





Fiberglass





0.72





9160K4





Aluminium insulation jacketing





1.91





Fiberglass + alu jacket - total cost





2.63





2 in thickness





Rigid fiberglass w aluminium jacket





2.52





9350K3





rigid polystyrene foam





2.92





9255K3





Fiberglass





0.83





9346K38





Aluminium insulation jacketing





1.91





Fiberglass + alu jacket - total cost





2.74





average cost ($ / ft





2





)- 1 in





1.94





average cost ($ / ft





2





)- 2 in





2.73





Material Cost





($ / ft





2





)





Cost summary





1 inch





2 inches





H13 H18





H114 - H115





Material costs ($ / ft





2





)





$1.94





$2.73





Labor costs ($ / ft





2





)





$5.93





$6.21





Total Cost ($ / ft





2





)





$7.87





$8.94





                                               G-I1, G-I3                                                                              G-I4,G-2











� CADMAC Protocol and Procedures for the Verification of Costs, Benefits, and Shareholder Earnings, Appendix F - Effective Useful Life� XE "Effective Useful Life" \t "See EUL" � Values for Major Energy Efficiency Measures – pg 18, measure 151 – water heating, insulation, boiler / storage tank





� DEER2011_NTGR_2012-05-16.xls from  DEER Database for Energy-Efficient Resources; Version 2011 4.01 found at :� HYPERLINK "http://www.deeresources.com/index.php?option=com_content&view=article&id=68&Itemid=60" �http://www.deeresources.com/index.php?option=com_content&view=article&id=68&Itemid=60�


Under: DEER2011 Update Documentation linked at: � HYPERLINK "http://www.deeresources.com/DEER2011/download/DEER2011_NTGR_2012-05-16.xls" �DEER2011 Update Net-To-Gross table� 


Cells: (U57)





� 3E Plus® v4 Insulation Thickness Computer Program - � HYPERLINK "http://www.pipeinsulation.org/" ��http://www.pipeinsulation.org/� 





� ASTM C 680 Standard Practices for Determination of Heat Gain or Loss and the Surface Temperature of Insulation Piping on Equipment Systems by the Use of a Computer System – � HYPERLINK "http://www.astm.org" ��www.astm.org� 





�  CEC Appliances database: � HYPERLINK "http://www.appliances.energy.ca.gov/" ��http://www.appliances.energy.ca.gov/�





� McMaster-Carr catalog, items #9350K1, 9255K1, 9160K4, 9350K3, 9255K3, 9346K38


� HYPERLINK "http://www.mcmaster.com" ��www.mcmaster.com� , retrieved June 2012





� MEANS 2007 Mechanical data, items # 23-07-16.10-2420, 23-07-16.10-2440
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ACTIVE STANDARD: ASTM C680-04e4 Standard Practice for
Estimate of the Heat Gain or Loss and the Surface Temperatures 
of Insulated Flat, Cylindrical, and Spherical Systems by Use of 
Computer Programs


Developed by Subcommittee: C16.30
See Related Work by this Subcommittee
Adoptions: 
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1. Scope


1.1 This practice provides the algorithms and calculation methodologies for predicting 
the heat loss or gain and surface temperatures of certain thermal insulation systems 
that can attain one dimensional, steady- or quasi-steady-state heat transfer 
conditions in field operations.


1.2 This practice is based on the assumption that the thermal insulation systems can 
be well defined in rectangular, cylindrical or spherical coordinate systems and that the 
insulation systems are composed of homogeneous, uniformly dimensioned materials 
that reduce heat flow between two different temperature conditions.


1.3 Qualified personnel familiar with insulation-systems design and analysis should 
resolve the applicability of the methodologies to real systems. The range and quality 
of the physical and thermal property data of the materials comprising the thermal 
insulation system limit the calculation accuracy. Persons using this practice must have 
a knowledge of the practical application of heat transfer theory relating to thermal 
insulation materials and systems.


1.4 The computer program that can be generated from the algorithms and 
computational methodologies defined in this practice is described in Section of this
practice. The computer program is intended for flat slab, pipe and hollow sphere 
insulation systems. An executable version of a program based on this standard may 
be obtained from ASTM.


1.5 The values stated in inch-pound units are to be regarded as the standard. The 
values given in parentheses are for information only.


This standard does not purport to address all of the safety concerns, if any, associated 
with its use. It is the responsibility of the user of this standard to establish appropriate 
safety and health practices and determine the applicability of regulatory limitations 
prior to use.


2. Referenced Documents


C1055 Guide for Heated System Surface Conditions That Produce Contact Burn 
Injuries
C1057 Practice for Determination of Skin Contact Temperature from Heated Surfaces 
Using a Mathematical Model and Thermesthesiometer
C168 Terminology Relating to Thermal Insulating Materials
C177 Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Guarded Hot Plate Apparatus
C335 Test Method for Steady-State Heat Transfer Properties of Horizontal Pipe
Insulation
C518 Test Method for Steady-State Heat Flux Measurements and Thermal
Transmission Properties by Means of the Heat Flow Meter Apparatus
C585 Practice for Inner and Outer Diameters of Rigid Thermal Insulation for Nominal 
Sizes of Pipe and Tubing (NPS System)
NBS Circular 564 Tables of Thermodynamic and Transport Properties of Air, U.S. Dept 
of Commerce
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Temperature Range: -50° to 250° F•
Heat Flow Rate (K-Factor) @ 75° F: 0.30•
Density: 0.6 lbs./cu. ft.•
Color: Insulation: Gold; Vapor Seal: 1/2" thick is 
clear, 1" thick is gray


•


The wrap’s vapor seal prevents heat loss from hot water pipes and condensation from forming on cold water 
pipes. Use electrical tape to secure ends of wrap to pipe. For indoor use only. Meets ASTM E84 25/50 for flame 
and smoke.


The 1/2" thick insulation includes a separate 2" × 40 ft. vapor seal. The 1" thick insulation has a vapor seal 
backing.


Thick. Wd.
Lg., 
ft.  Each


1/2" 3" 35 4478K1 $6.28
1" 3" 25 4478K4 6.45


Temperature Range: Not rated•
Heat Flow Rate (K-Factor) @ 75° F: 0.34•
Density: 0 5 lbs /cu ft•


Kraft Paper 
Faced


Thermal Insulation
For information about thermal insulation, see page 3512. 


Flexible Fiberglass Insulation
A popular choice when flexibility is a must, fiberglass insulation can be layered for increased thermal efficiency, unless otherwise stated. For improved durability and extra moisture 
resistance, choose insulation with a vapor seal, wrapping, or facing.


Narrow Strips


Strips


Kraft Paper 
Faced


Flexible Fiberglass Insulation


Strips


Page 1 of 1McMaster-Carr Catalog Page: 3521


6/5/2012http://www.mcmaster.com/WebParts/Content/CtlgPageWebPart/CtlgPageShell.aspx?ReqTy...
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WP Planning Template

		File Name:				WPSDGENRWH0014_execsumm.xlsx

		Revision:				R0

		Revision Date:				10/7/13

		WP Title:				PGECOPRO103 Tank Insulation

		Author Name, Company				Justin Westmoreland, PG&E

		Delivery Channel				Downstream

		RES/NonRes				NonRes





																		1st Baseline																2nd Baseline

		Measure Code		VersionSource		Measure 
Description		Measure Application Type		Building Type		Building Vintage		Climate Zone		Unit Definition		KW
Peak Electric Demand Reduction		KWh
Electric Savings		THM
Gas Savings		(EUL) LIFE CYCLE		Base Case Cost ($/unit)		Measure Cost ($/unit)		Labor Cost ($/unit)		IMC
Incremental 
Measure
Cost ($/unit)		KW
Peak Electric Demand Reduction		KWh
Electric Savings		THM
Gas Savings		LIFE CYCLE		Base Case Cost ($/unit)		Measure Cost ($/unit)		Labor Cost ($/unit)		IMC
Incremental 
Measure
Cost ($/unit)		GRR_kW		GRR_kWh		GRR_thm		NTG		Implementation Method
 [DI, DD, I]		ISR

		H13		N/A		2” thick tank insulation – liquid or solution temperature 120–170ºF		ROB		ANY		ANY		IOU		Area-ft2		0		0		14.18		15		0		2.73		6.21		8.94		0		0		0		0		0		0		0		0		1		1		1		0.6		I		1

		H115		N/A		1” thick tank insulation – liquid or solution temperature 120–170ºF		ROB		ANY		ANY		IOU		Area-ft2		0		0		13.41		15		0		1.94		5.93		7.87		0		0		0		0		0		0		0		0		1		1		1		0.6		I		1

		H18		N/A		2” thick tank insulation – liquid or solution temperature 170-200ºF		ROB		ANY		ANY		IOU		Area-ft2		0		0		25.19		15		0		2.73		6.21		8.94		0		0		0		0		0		0		0		0		1		1		1		0.6		I		1

		H114		N/A		1” thick tank insulation – liquid or solution temperature 170–200ºF		ROB		ANY		ANY		IOU		Area-ft2		0		0		23.88		15		0		1.94		5.93		7.87		0		0		0		0		0		0		0		0		1		1		1		0.6		I		1
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Baxi Baxi LUNA 1.310FL Water Natural Gas TRUE FALSE FALSE 1 Copper 126249 126.25 81.6 9/15/2003
Baxi Baxi LUNA 310FL Water Natural Gas TRUE FALSE FALSE 1 Copper 126249 126.25 81.6 9/15/2003
Buderus Buderus GB 142 24 Water Natural Gas TRUE FALSE FALSE 1 Other 84800 84.8 95.4 80 11/14/2007
Buderus Buderus GB 142 30 Water Natural Gas TRUE FALSE FALSE 1 Other 106000 106 94.1 80 11/14/2007
Buderus Buderus GB 142 45 Water Natural Gas TRUE FALSE FALSE 1 Other 160900 160.9 95.4 80 11/14/2007
Buderus Buderus GB 142 60 Water Natural Gas TRUE FALSE FALSE 1 Other 214800 214.8 95.5 80 11/14/2007
Burnham Corp. Burnham Corp. 202 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 37500 37.5 82.3 80 11/14/2007
Burnham Corp. Burnham Corp. 202 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 37500 37.5 80 80 11/14/2007
Burnham Corp. Burnham Corp. 202X*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 50000 50 80.2 80 11/14/2007
Burnham Corp. Burnham Corp. 202X*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 50000 50 83.2 80 11/14/2007
Burnham Corp. Burnham Corp. 203 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 62000 62 82.6 80 11/14/2007
Burnham Corp. Burnham Corp. 203 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 62000 62 80 80 11/14/2007
Burnham Corp. Burnham Corp. 203H*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 62000 62 84 80 11/14/2007
Burnham Corp. Burnham Corp. 203PV*I- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 62000 62 82.1 80 11/14/2007
Burnham Corp. Burnham Corp. 204 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 96000 96 82.3 80 11/14/2007
Burnham Corp. Burnham Corp. 204 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 96000 96 80.1 80 11/14/2007
Burnham Corp. Burnham Corp. 204H*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 96000 96 84 80 11/14/2007
Burnham Corp. Burnham Corp. 204PV*I- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 96000 96 82 80 11/14/2007
Burnham Corp. Burnham Corp. 205 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 130000 130 82 80 11/14/2007
Burnham Corp. Burnham Corp. 205 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 130000 130 80.2 80 11/14/2007
Burnham Corp. Burnham Corp. 205H*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 130000 130 84 80 11/14/2007
Burnham Corp. Burnham Corp. 205PV*I- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 130000 130 82 80 11/14/2007
Burnham Corp. Burnham Corp. 206 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 164000 164 81.7 80 11/14/2007
Burnham Corp. Burnham Corp. 206 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 164000 164 80.3 80 11/14/2007
Burnham Corp. Burnham Corp. 206H*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 164000 164 84 80 11/14/2007
Burnham Corp. Burnham Corp. 206PV*I- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 164000 164 82 80 11/14/2007
Burnham Corp. Burnham Corp. 207 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 198000 198 81.4 80 11/14/2007
Burnham Corp. Burnham Corp. 207 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 198000 198 80.4 80 11/14/2007
Burnham Corp. Burnham Corp. 208 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 232000 232 81.2 80 11/14/2007
Burnham Corp. Burnham Corp. 208 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 232000 232 80.4 80 11/14/2007
Burnham Corp. Burnham Corp. 209 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 266000 266 80.9 80 11/14/2007
Burnham Corp. Burnham Corp. 209 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 266000 266 80.5 80 11/14/2007
Burnham Corp. Burnham Corp. 210 Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 299000 299 80.6 80 11/14/2007
Burnham Corp. Burnham Corp. 210 Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 299000 299 80.7 80 11/14/2007
Burnham Corp. Burnham Corp. 805B Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 264000 264 80.1 80 11/14/2007
Burnham Corp. Burnham Corp. 805H Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 252000 252 83.2 80 11/14/2007
Burnham Corp. Burnham Corp. IN3L*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 62000 62 81 80 11/14/2007
Burnham Corp. Burnham Corp. IN3L*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 62000 62 83.1 80 11/14/2007
Burnham Corp. Burnham Corp. IN4L*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 105000 105 81.3 80 11/14/2007
Burnham Corp. Burnham Corp. IN4L*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 105000 105 83.1 80 11/14/2007
Burnham Corp. Burnham Corp. IN5L*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 140000 140 81.6 80 11/14/2007
Burnham Corp. Burnham Corp. IN5L*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 140000 140 83.1 80 11/14/2007
Burnham Corp. Burnham Corp. IN6L*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 175000 175 81.8 80 11/14/2007
Burnham Corp. Burnham Corp. IN6L*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 175000 175 83.2 80 11/14/2007
Burnham Corp. Burnham Corp. IN7L*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 210000 210 82.1 80 11/14/2007
Burnham Corp. Burnham Corp. IN7L*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 210000 210 83.2 80 11/14/2007
Burnham Corp. Burnham Corp. IN8L*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 245000 245 81.1 80 11/14/2007
Burnham Corp. Burnham Corp. IN8L*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 245000 245 83.2 80 11/14/2007
Burnham Corp. Burnham Corp. IN9L*C- Water Natural Gas TRUE FALSE TRUE 1 Cast Iron 280000 280 81.4 80 11/14/2007
Burnham Corp. Burnham Corp. IN9L*I Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 280000 280 83.2 80 11/14/2007
Burnham Corp. Burnham Corp. MMII4105*I- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 105000 105 80.2 80 11/14/2007
Burnham Corp. Burnham Corp. MMII470*I- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 70000 70 83.3 80 11/14/2007
Burnham Corp. Burnham Corp. MMII5105NI- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 105000 105 83.3 80 11/14/2007
Burnham Corp. Burnham Corp. MMII5140NI- Water Natural Gas TRUE FALSE FALSE 1 Cast Iron 140000 140 80.1 80 11/14/2007
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A O Smith Water Products A O Smith Water Products DB-1480 Water Natural Gas TRUE FALSE FALSE 1 Copper 1480000 80 80 12/12/2007
A O Smith Water Products A O Smith Water Products DB-1610 Water Natural Gas TRUE FALSE FALSE 1 Copper 1610000 80 80 12/12/2007
A O Smith Water Products A O Smith Water Products DB-1810 Water Natural Gas TRUE FALSE FALSE 1 Copper 1810000 80 80 12/12/2007
A O Smith Water Products A O Smith Water Products HW-670 Water Natural Gas TRUE FALSE FALSE 1 Copper 660000 80 80 12/12/2007
Aerco International Aerco International BMK 2.0 LN Water Natural Gas TRUE FALSE FALSE 1 Other 2000000 92.3 80 12/12/2007
Aerco International Aerco International BMK 3.0 LN Water Natural Gas TRUE FALSE FALSE 1 Other 3000000 95.2 80 12/12/2007
Ajax Boiler, Inc. Ajax A100 Water Natural Gas TRUE FALSE FALSE 1 Copper 1000000 250000 93 80 8/15/2007
Ajax Boiler, Inc. Ajax A100W Water Natural Gas TRUE FALSE FALSE 1 Copper 1000000 250000 93 80 98 8/15/2007
Ajax Boiler, Inc. Ajax A150 Water Natural Gas TRUE FALSE FALSE 1 Copper 1500000 375000 93 80 8/15/2007
Ajax Boiler, Inc. Ajax A150W Water Natural Gas TRUE FALSE FALSE 1 Copper 1500000 375000 93 80 98 8/15/2007
Ajax Boiler, Inc. Ajax A200 Water Natural Gas TRUE FALSE FALSE 1 Copper 2000000 500000 93 80 8/15/2007
Ajax Boiler, Inc. Ajax A200W Water Natural Gas TRUE FALSE FALSE 1 Copper 2000000 500000 93 80 0 98 8/15/2007
Ajax Boiler, Inc. Ajax A250 Water Natural Gas TRUE FALSE FALSE 1 Copper 2500000 625000 93 80 0 8/15/2007
Ajax Boiler, Inc. Ajax A250W Water Natural Gas TRUE FALSE FALSE 1 Copper 2500000 625000 93 80 0 98 8/15/2007
Ajax Boiler, Inc. Ajax A300 Water Natural Gas TRUE FALSE FALSE 1 Copper 3000000 750000 93 80 0 8/15/2007
Ajax Boiler, Inc. Ajax A300W Water Natural Gas TRUE FALSE FALSE 1 Copper 3000000 750000 93 80 0 98 8/15/2007
Ajax Boiler, Inc. Ajax AO50 Water Natural Gas TRUE FALSE FALSE 1 Copper 500000 125000 93 80 0 8/15/2007
Ajax Boiler, Inc. Ajax AO50W Water Natural Gas TRUE FALSE FALSE 1 Copper 500000 125000 93 80 0 98 8/15/2007
Ajax Boiler, Inc. Ajax AO75 Water Natural Gas TRUE FALSE FALSE 1 Copper 750000 187500 93 80 8/15/2007
Ajax Boiler, Inc. Ajax AO75W Water Natural Gas TRUE FALSE FALSE 1 Copper 750000 187500 93 80 98 8/15/2007
Ajax Boiler, Inc. Ajax B11E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 1060000 848000 80 80 0 8/15/2007
Ajax Boiler, Inc. Ajax B11G Water Natural Gas TRUE FALSE FALSE 1 Copper 1100000 880000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B13E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 1300000 1040000 80 80 0 8/15/2007
Ajax Boiler, Inc. Ajax B13G Water Natural Gas TRUE FALSE FALSE 1 Copper 1300000 1040000 80 80 0 8/15/2007
Ajax Boiler, Inc. Ajax B15E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 1500000 1200000 80 80 0 8/15/2007
Ajax Boiler, Inc. Ajax B15G Water Natural Gas TRUE FALSE FALSE 1 Copper 1500000 1200000 80 80 0 8/15/2007
Ajax Boiler, Inc. Ajax B3E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 300000 240000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B3G Water Natural Gas TRUE FALSE FALSE 1 Copper 300000 240000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B4E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 420000 330000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B4G Water Natural Gas TRUE FALSE FALSE 1 Copper 420000 330000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B5E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 500000 400000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B5G Water Natural Gas TRUE FALSE FALSE 1 Copper 500000 400000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B76 Water Natural Gas TRUE FALSE FALSE 1 Copper 700000 560000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B7E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 670000 530000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B8E0 Water Natural Gas TRUE FALSE FALSE 1 Copper 760000 608000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax B8G Water Natural Gas TRUE FALSE FALSE 1 Copper 800000 640000 80 80 8/15/2007
Ajax Boiler, Inc. Ajax DFG10 Water Natural Gas TRUE FALSE FALSE 3 Other 418000 300000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG100 Water Natural Gas TRUE FALSE FALSE 3 Other 4200000 1700000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG100W Water Natural Gas TRUE FALSE FALSE 3 Other 4200000 1700000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG10W Water Natural Gas TRUE FALSE FALSE 3 Other 418000 300000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG125 Water Natural Gas TRUE FALSE FALSE 3 Other 5250000 2200000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG125W Water Natural Gas TRUE FALSE FALSE 3 Other 5250000 2200000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG15 Water Natural Gas TRUE FALSE FALSE 3 Other 628000 400000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG150 Water Natural Gas TRUE FALSE FALSE 3 Other 6300000 2600000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG150W Water Natural Gas TRUE FALSE FALSE 3 Other 6300000 2600000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG15W Water Natural Gas TRUE FALSE FALSE 3 Other 628000 400000 80 80 0 80 1/7/1997
Ajax Boiler, Inc. Ajax DFG20 Water Natural Gas TRUE FALSE FALSE 3 Other 837000 500000 80 80 0 80 1/7/1997
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APPENDIX F 


EFFECTIVE USEFUL LIFE VALUES FOR 


MAJOR ENERGY EFFICIENCY MEASURES 
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3E Plus Program Details http://www.pipeinsulation.org/pages_v4/details.html


1 of 3 2/5/2008 10:36 AM


Home Benefits of Insulation Program Details & History Case Studies F.A.Q.s Help Desk


News and Information | Insulation Incentives | Training Inititatives | Insulation Products | Links and Resources


Insulation = Tax Credits  
Click here for more


info...  


 
 3E Plus Program Overview


Determines economic thickness of insulations based 
on return on investment for chosen fuel cost, installed 
cost, tax rates, maintenance, etc.
Calculates the amount of insulation needed for 
personnel protection for various design conditions.
Calculates the thickness of insulation needed for 
condensation control.
Calculates greenhouse gas emissions and reductions.
Determines surface temperature and heat loss/gain 
calculations of individual insulation thickness up to 10 
inches (250 mm).
Solves for outside insulated surface temperatures for 
all types of insulation applications at different process 
temperatures and various configurations.
Calculates bare vs. insulated heat loss efficiency 
percentages for horizontal and vertical piping, ducts 
and flat surfaces.
Performs calculations for various flat surfaces, 
selected pipe sizes and all standard iron pipe sizes 
from 1/2" to 48" (15 - 1200 mm).
Calculates heat loss/gain and outside insulated 
surface temperatures for any insulation material 
provided the thermal conductivity, associated mean 
temperatures, and temperature limit are entered by 
the user.


3E Plus® Program Details


3E Plus operates in a Windows® 98, 2000, and XP 
environments.
Performs calculations for most types of insulation 
materials and accepts performance data provided by 
the user for other materials.
Provides calculations for many fuel types and five 
different surface orientations. User can add own fuel 
combinations.
Uses calculations and default values from 
independent sources. Contains updated methodology 
from the most recent version of ASTM C 680 
Standard Practices for Determination of Heat Gain or 
Loss and the Surface Temperature of Insulation 
Piping on Equipment Systems by the Use of a 
Computer System.
Allows user to customize program by adding and 
saving individual company's insulation installed cost 
estimates.
Has all the latest thermal curves contained in the 
ASTM material standards.
Automatically calculates thickness tables.


  


 


Used as a 
tool in 
several DOE 
programs 
offered 
through its 
Office of 
Industrial 
Technologies


 Used by The 
National 
Insulation 
Association 
(NIA) as an 
integral part 
of its 
Insulation 
Energy 
Appraisal 
Certification 
Program.


The 
lastest 
3E Plus 
Program Software can be 
downloaded for free after a 
simple registration process!


Program History of 3E 
Plus®


3E Plus® was developed by
the North American 
Insulation Manufacturers 
Association (NAIMA) to 
simplify the task of 
determining how much 
insulation is necessary to 
use less energy, reduce plant 
emissions and improve 
process efficiency.
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Calculates in both metric and inch-pound units.


Calculation Features


3E Plus® can perform a wide range of calculations including:


Energy


The thermal performance of both insulated and 
uninsulated piping and equipment.
The energy (Btu) currently being saved with existing 
insulation systems and the actual dollar value of 
those savings.
The potential Btu savings with an insulation upgrade 
and the fuel dollar value of those savings.


Economics


The cost of operating systems with existing insulation 
in terms of Btu and dollars.
The potential cost reduction of operating those same 
systems with an insulation upgrade.


Environmental


The number of pounds of greenhouse gases [CO2, 
NOx , and Carbon Equivalent (CE)] currently being 
prevented from release into the atmosphere due to 
reduced fuel consumption resulting from greater 
insulation thickness.
The potential number of pounds of greenhouse gases 
that could be prevented from release into the 
atmosphere through an insulation upgrade, resulting 
from greater reductions in fuel consumption.


Click here to download 3E Plus brochure
(1.5 Mb PDF)


1961 — First
version of
Economic
Thickness for
Industrial
Insulation
program
developed as
a card deck.


1973 — Next
version of
card deck
called Econ 1.


1980 — Card
deck
converted to
MS-DOS and
called
Economic
Thickness for
Industrial
Insulation for
Hot and Cold
Surfaces,
covering
economics
and payback.


Late 1980s —
Environmental
aspect added
to the
program now
called 3E
Version 1.0.


1993 — 3E
Version 2.0
released.


1994 — “Plus”
added to
program
name to
connote
performance
of insulation in
place. 3E
Plus® also
included a
heat flow
program.


1996 — 3E
Plus®
honored with
US Dept. of
Energy
National
Awards for
Energy
Efficiency and
Renewable
Energy.


1998 — 3E
Plus® Version
2.1 released.


2001 — 3E
Plus® Version
3.0 released.
This was the
first Windows
version of the
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program and
CO2 numbers
were added.


2002 — 3E
Plus® Version
3.1 released.


2005 — 3E
Plus® Version
4.0 released.
Close to
10,000
registered
users.


3E Plus® is a registered trademark of the 
North American Insulation Manufacturers 
Association (NAIMA)


 


Reload Home Page
|


Disclaimer
|


About NAIMA
| Linking Policy | Copyright © 2005 NAIMA
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