DOE Draft Proposal for 2018 IECC; Revised September 24, 2015
C-11: Prescriptive Packages for Simple Office Buildings (C407)
	Designers wanting to deviate from prescriptive code requirements must currently follow the performance path and conduct custom building energy simulations. This proposal creates a new compliance path with prescriptive code packages that incorporate some of the more popular tradeoffs while maintaining consistent overall energy performance. Items include lighting controls, window-to-wall ratio, envelope conductivity, and HVAC system efficiency. The current proposal is limited to office buildings with packaged single zone systems. The new path will allow easier demonstration and verification of energy equivalent building options without the complexity of the performance path. Additional compliance options targeting consistent building performance may set the stage for long-term savings and will simplify compliance requirements.


= = = IECC PROPOSAL: 
Modify Sections C401.2, C406.7, and  C407 as follows:
C401.2 Application. Commercial buildings shall comply with one of the following:

1. The requirements of ANSI/ASHRAE/IESNA 90.1.

2. The requirements of Sections C402 through C405. In addition, commercial buildings shall comply with Section C406 and tenant spaces shall comply with Section C406.1.1.
3. The requirements of Sections C402.5, C403.2, C404, C405.2, C405.3, C405.4, C405.6 and C407.1. The building energy cost shall be equal to or less than 85 percent of the standard reference design building.
4. The requirements of Sections C402, C403, C404, C405, and C407.2. 
C406.7 Reduced energy use in service water heating. Buildings shall be of the following types to use this compliance method:

Items 1-6 remain unchanged

7. 
Buildings showing a service hot water load of 10 percent or more of total building energy loads, as shown with an energy analysis as described in Section C407.1.

SECTION C407
TOTAL BUILDING PERFORMANCE
C407.1 Total Building Performance Scope. This section establishes criteria for compliance using total building performance. The following systems and loads shall be included in determining the total building performance: heating systems, cooling systems, service water heating, fan systems, lighting power, receptacle loads and process loads.

Renumber following sections and tables to insert C407.1.x and update any references to those sections.

Add new Sections C407.2 and C407.2.1:

C407.2 Performance Package Options. Building requirements are permitted to be adjusted in accordance with Performance Package Option tables in compliance with Section C407.2.1.  A single package shall be selected for the building from the appropriate performance package option table, and the building systems shall meet or exceed all the requirements listed for that package. Buildings using package options from a performance package option table shall meet all requirements in Sections C402, C403, C404, and C405 except for items specifically listed in the performance package option selected from the table for the appropriate climate zone. Where package option requirements are less stringent than mandatory requirements in sections C402 through C405, installations meeting the package requirements shall be exempt from the applicable mandatory requirements.

C407.2.1 Simple Office Buildings. Performance package options are provided in Tables C407.2.1(1) through C407.2.1(17) for buildings with the following characteristics: 1) no more than 25,000 square feet in floor area; 2) all spaces served by single zone furnaces with unitary air-cooled air-conditioners in any climate zone or by air-source heat pump systems in climate zones 1 to 4; and 3) where at least 80% of the floor area is office space. Options that may be applied in lieu of prescriptive or mandatory requirements include:

1. Maximum Window Wall Ratio is the percentage shown as defined in Section C402.4.1. The increased fenestration area with daylight responsive controls provided for in sections C402.4.1.1 and C402.4.1.2 may not be used.

2. Envelope U-factor is the percentage of U-factor required in Sections C402.1.4 and C402.4. The Component performance alternative in Section C402.1.5 shall be permitted with the adjusted U-factors.

3. HVAC System Type: 
3.1. ASHP is an air-cooled electrically operated unitary heat pump where the heating efficiency is at least the minimum efficiency shown in Table C403.2.3(2) multiplied times the percentage from the option table and the cooling efficiency is at least the minimum efficiency shown in Table C403.2.3(2) multiplied times the percentage from the option table.

3.2. FurnAC is a warm-air furnace with an air-cooled electrically operated unitary air-conditioner where the heating efficiency is at least the minimum efficiency shown in Table C403.2.3(4) multiplied times the percentage from the option table and the cooling efficiency is at least the minimum efficiency shown in Table C403.2.3(1) multiplied times the percentage from the option table. 

4. Fan control: Yes indicates that the building heating and cooling units have fan control. Fan control shall reduce airflow to the minimum outside air required when heating and cooling is not required or shall cycle unit fans only as needed for heating and cooling with outside air provided by a separate system. No indicates that fan control is in compliance with mandatory and prescriptive requirements in Section C 403.
5. Economizer Control: Yes indicates that all HVAC systems shall have economizers and economizer control in compliance with Section C403.3 without exception. No indicates that no cooling economizers are required. 
6. Energy Recovery Ventilation: Yes indicates that all HVAC systems supplying outside air shall have energy recovery ventilation systems. These systems shall be in compliance with Section C403.2.7 requirements. No indicates that no energy recovery ventilation systems are required.

7. Max Interior LPD is the maximum building area lighting power density allowed for Section C405.4.2. The building area method in Section C405.4.2.1 shall be used.

8. Minimum Daylight Area is the percentage of the building floor area that has daylight responsive controls in daylight zones. These controls shall be in compliance with Section C405.2.3.
9. Minimum Occupancy Sensor Coverage Area is the percentage of the building floor area requiring occupant sensor controls in compliance with Section C405.2.1.
10. Solar PV Generation indicates the peak watts per square foot of building area supplied by on-site solar photovoltaic systems. 

TABLE C407.2.1(8)

Simple Office Performance Package Options for Climate Zone 4a
	Package options as defined in Section C407.2.1

	Package
	Max Window Wall Ratio
	Envelope U-Factor
	HVAC System 
	Heating Efficiency
	Cooling Efficiency
	Fan Control
	Economizer Control
	Energy Recovery Ventilation
	Maximum Interior LPD (W/ft2)**
	Minimum Daylight Area
	Minimum Occupant
 Sensor Coverage Area
	Solar PV Generation**

	4a-01*
	30%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	No
	0.74
	15%
	55%
	0.0

	4a-02
	30%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	No
	0.60
	0%
	10%
	0.0

	4a-03
	30%
	75%
	FurnAC
	105%
	105%
	No
	No
	No
	0.60
	0%
	10%
	0.0

	4a-04
	30%
	140%
	ASHP
	100%
	105%
	Yes
	No
	No
	0.74
	0%
	55%
	0.0

	4a-05
	30%
	75%
	FurnAC
	105%
	105%
	No
	Yes
	No
	0.74
	0%
	55%
	0.0

	4a-06
	30%
	100%
	ASHP
	100%
	105%
	No
	No
	No
	0.74
	0%
	85%
	0.0

	4a-07
	50%
	140%
	ASHP
	115%
	120%
	Yes
	No
	No
	0.74
	0%
	85%
	0.0

	4a-08
	50%
	75%
	ASHP
	100%
	100%
	Yes
	Yes
	No
	0.74
	15%
	55%
	0.0

	4a-09
	40%
	100%
	ASHP
	100%
	105%
	No
	No
	No
	0.60
	15%
	55%
	0.0

	4a-10
	40%
	100%
	ASHP
	105%
	105%
	No
	No
	No
	0.60
	15%
	55%
	0.0

	4a-11
	20%
	100%
	ASHP
	115%
	120%
	No
	No
	No
	0.74
	15%
	55%
	0.0

	4a-12
	40%
	100%
	FurnAC
	100%
	105%
	No
	No
	No
	0.74
	15%
	85%
	0.0

	4a-13
	50%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	No
	0.74
	70%
	55%
	0.0

	4a-14
	20%
	75%
	FurnAC
	115%
	120%
	No
	Yes
	No
	1.00
	70%
	55%
	0.0

	4a-15
	40%
	100%
	FurnAC
	100%
	100%
	Yes
	No
	No
	1.00
	70%
	85%
	0.0

	4a-16
	20%
	100%
	FurnAC
	105%
	105%
	No
	No
	No
	1.00
	70%
	85%
	0.0

	4a-17
	30%
	140%
	ASHP
	105%
	105%
	Yes
	No
	No
	1.00
	70%
	85%
	0.0

	4a-18
	50%
	100%
	FurnAC
	115%
	120%
	Yes
	Yes
	No
	1.00
	70%
	85%
	0.0

	4a-19
	30%
	140%
	ASHP
	100%
	100%
	No
	Yes
	Yes
	0.74
	0%
	85%
	0.0

	4a-20
	50%
	100%
	ASHP
	100%
	100%
	No
	Yes
	Yes
	0.60
	15%
	55%
	0.0

	4a-21
	30%
	100%
	FurnAC
	100%
	100%
	Yes
	Yes
	Yes
	1.00
	15%
	85%
	0.0

	4a-22
	40%
	100%
	ASHP
	100%
	100%
	Yes
	Yes
	Yes
	1.00
	70%
	85%
	0.0

	4a-23
	50%
	140%
	FurnAC
	100%
	100%
	No
	Yes
	Yes
	0.74
	70%
	85%
	0.0

	4a-24
	40%
	100%
	ASHP
	105%
	100%
	Yes
	Yes
	Yes
	1.00
	70%
	85%
	0.0

	4a-25
	50%
	75%
	FurnAC
	100%
	105%
	Yes
	Yes
	Yes
	1.00
	70%
	85%
	0.0

	4a-26
	50%
	140%
	ASHP
	105%
	105%
	No
	No
	Yes
	0.60
	70%
	85%
	0.0

	4a-27
	40%
	140%
	ASHP
	100%
	100%
	0%
	No
	No
	0.74
	0%
	55%
	0.5

	4a-28
	50%
	75%
	ASHP
	100%
	100%
	0%
	Yes
	No
	0.74
	15%
	10%
	0.5

	4a-29
	50%
	100%
	FurnAC
	100%
	100%
	0%
	Yes
	No
	0.74
	15%
	10%
	0.5

	4a-30
	50%
	140%
	FurnAC
	100%
	100%
	0%
	No
	Yes
	0.60
	0%
	10%
	0.5

	4a-31
	30%
	100%
	FurnAC
	100%
	100%
	Yes
	No
	Yes
	1.00
	0%
	55%
	0.5

	4a-32
	30%
	100%
	FurnAC
	100%
	100%
	100%
	No
	Yes
	1.00
	0%
	55%
	0.5

	4a-33
	50%
	75%
	FurnAC
	100%
	100%
	100%
	Yes
	No
	1.00
	0%
	10%
	1.0

	4a-34
	50%
	100%
	ASHP
	100%
	100%
	100%
	Yes
	No
	1.00
	15%
	10%
	1.0

	4a-35
	40%
	100%
	ASHP
	100%
	100%
	0%
	No
	Yes
	1.00
	0%
	55%
	1.0

	4a-36
	30%
	100%
	FurnAC
	100%
	100%
	0%
	No
	Yes
	1.00
	15%
	10%
	1.0

	* 4a-01 is the primary package with equivalent energy use to other options. Options different from the primary package are bolded.

	** SI Units: W/ft2 * 10.764 = W/m2


TABLE C407.2.1(17)

Simple Office Performance Package Options for Climate Zone 8

	Package options as defined in Section C407.2.1

	Package
	Max Window Wall Ratio
	Envelope U-Factor
	HVAC System 
	Heating Efficiency
	Cooling Efficiency
	Fan Control
	Economizer Control
	Energy Recovery Ventilation
	Maximum Interior LPD (W/ft2)**
	Minimum Daylight Area
	Minimum Occupant

 Sensor Coverage Area
	Solar PV Generation**

	8-01*
	30%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	No
	0.74
	15%
	55%
	0.0

	8-02
	30%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	No
	0.60
	0%
	10%
	0.0

	8-03
	50%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	Yes
	0.60
	15%
	55%
	0.0

	8-04
	30%
	100%
	FurnAC
	100%
	105%
	No
	No
	No
	0.74
	15%
	85%
	0.0

	8-05
	40%
	100%
	FurnAC
	105%
	100%
	No
	Yes
	No
	0.74
	70%
	55%
	0.0

	8-06
	30%
	100%
	FurnAC
	105%
	100%
	No
	No
	No
	0.74
	0%
	85%
	0.0

	8-07
	30%
	100%
	FurnAC
	100%
	105%
	No
	Yes
	No
	0.60
	0%
	10%
	0.0

	8-08
	40%
	75%
	FurnAC
	100%
	100%
	Yes
	Yes
	No
	0.74
	15%
	10%
	0.0

	8-09
	40%
	100%
	FurnAC
	100%
	100%
	No
	No
	No
	0.60
	70%
	55%
	0.0

	8-10
	20%
	75%
	FurnAC
	100%
	100%
	No
	No
	No
	0.74
	0%
	10%
	0.0

	8-11
	40%
	100%
	FurnAC
	105%
	100%
	Yes
	Yes
	Yes
	0.74
	0%
	55%
	0.0

	8-12
	20%
	100%
	FurnAC
	100%
	105%
	No
	Yes
	No
	1.00
	0%
	85%
	0.0

	8-13
	50%
	75%
	FurnAC
	105%
	105%
	No
	Yes
	No
	0.74
	15%
	85%
	0.0

	8-14
	50%
	140%
	FurnAC
	115%
	120%
	Yes
	Yes
	No
	0.44
	15%
	55%
	0.0

	8-15
	30%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	Yes
	1.00
	0%
	55%
	0.5

	8-16
	30%
	75%
	FurnAC
	100%
	100%
	No
	Yes
	No
	1.00
	0%
	55%
	0.5

	8-17
	30%
	100%
	FurnAC
	100%
	100%
	Yes
	No
	No
	1.00
	15%
	55%
	0.5

	8-18
	50%
	100%
	FurnAC
	100%
	100%
	No
	Yes
	No
	0.60
	15%
	10%
	0.5

	8-19
	30%
	100%
	FurnAC
	105%
	100%
	No
	No
	No
	0.74
	15%
	10%
	0.5

	8-20
	30%
	100%
	FurnAC
	100%
	100%
	No
	No
	No
	1.00
	0%
	55%
	1.0

	8-21
	50%
	100%
	FurnAC
	100%
	100%
	No
	No
	No
	0.74
	0%
	55%
	1.0

	* 8-01 is the primary package with equivalent energy use to other options. Options different from the primary package are bolded.

	** SI Units: W/ft2 * 10.764 = W/m2


The final proposal posted for review and submitted to IECC will have a performance package option table for each climate zone. Sample performance package option tables are included for reference. The analysis of additional climate zones is underway and will be posted along with a revised draft proposal when complete. 

Reason. There is a desire on the part of building developers to make reasonable tradeoffs in building requirements for simple buildings without the need for custom energy simulation. This proposal provides tradeoff tables for office buildings with single zone unitary systems in all climate zones. It is anticipated that in the future more system and space types like retail and warehouse will be added. This first set of packages covers one of the major building types. In general, package options are based on a percentage improvement or relaxation of code requirements, since some requirements may vary based on system size. For example, a specific heating efficiency is not specified for the package, but what percentage improvement from the required table values is needed. 
The tradeoffs are developed from EnergyPlus building simulations using the DOE small office prototype.
 Different tradeoff options are analyzed to determine individual and interactive building energy cost of the various options. The combined results are compared to the applicable prescriptive requirements of the code, and option packages are selected that are just below the energy cost of those requirements. The packages chosen include some of the more commonly desired options not available in the prescriptive path.  
Energy Savings: The package options are selected to be energy equivalent to the primary packages that is based on prescriptive code requirements. There is some possibility for savings, as the primary package is selected as one of the more efficient prescriptive options, so the package tradeoffs must meet that level of energy efficiency; however no analysis of potential savings was undertaken as the packages to be selected are variable and the mix of prescriptive options selected in actual practice is not well known. The analysis was limited to verification that the packages available for selection are equivalent to the primary package that meets the prescriptive code. The equivalency is determined by using a documented process to analyze the energy impact of tradeoff options in EnergyPlus, generate regression models for all tradeoff parameters, calculate all possible interactive combinations, and then selecting package options for inclusion in code tables that have equivalent or lower energy cost than the primary package.


The U.S. Department of Energy (DOE) develops its proposals through a public process to ensure transparency, objectivity and consistency in DOE-proposed code changes. Energy savings and cost impacts are assessed based on established methods and reported for each proposal, as applicable.  More information on the process utilized to develop the DOE proposals for the 2018 IECC can be found at:  https://www.energycodes.gov/development/2018IECC.

Cost Impact. There is no anticipated cost impact for this proposal, as it is optional. Costs will be lower for designers whose only previous option was to conduct a custom simulation of the building energy performance. 
Cost-effectiveness: This change is cost-effective in that the primary package matches prescriptive code requirements, so there is no change in cost or savings from the code. The primary package for each climate zone is based on the prescriptive code that has been developed in an ICC public process. The equivalent energy package selections are optional, so there is no requirement in the code to incur additional cost.  The savings of the 2015 IECC have been determined and was found comparable to the model commercial energy code, ANSI/ASHRAE/IES Standard 90.1.
 The cost-effectiveness of ASHRAE Standard 90.1-2013 has been verified.
 The code does not require that a specific package be selected, but provides the option to the building designer to select an alternate package that is found to have energy equivalency.
� Details on building prototypes available at: � HYPERLINK "https://www.energycodes.gov/commercial-prototype-building-models" �https://www.energycodes.gov/commercial-prototype-building-models�.


� Hart, Reid, and Michael Rosenberg. “Increasing Flexibility in Energy Code Compliance: Performance Packages.” In ASHRAE Summer 2015 Conference Preprints CD. Atlanta, GA USA: ASHRAE, 2015. http://www.techstreet.com/products/1898117.


� Jian Zhang, Y. Xie, R. Athalye, J. Zhuge, M. Rosenberg, Reid Hart, and Bing Liu. “Energy and Energy Cost Savings Analysis of the 2015 IECC for Commercial Buildings; PNNL-24269 (Rev. 1).” Pacific Northwest National Laboratory (PNNL), Richland, WA (US) for U. S. Department of Energy, 2015. https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf.


� Hart, R., R. Athalye, M. Halverson, S. Loper, M. Rosenberg, Y. Xie, and E. Richman. “Cost-Effectiveness of ANSI/ASHRAE/IES Standard 90.1-2013.” Pacific Northwest National Laboratory (PNNL), Richland, WA (US), January 2015. � HYPERLINK "https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf" �https://www.energycodes.gov/sites/default/files/documents/Cost-effectiveness_of_ASHRAE_Standard_90-1-2013-Report.pdf�.
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