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Proposed Agreement between California Energy Commission
and

  Benningfield Group

Title:
Unique Multifamily Code-Relevant Measures for the 2014 Title 24 Energy Standards Update

Amount:
$1,270,830.00

Term:
42 months

Contact:
Elaine  Hebert

Committee Meeting:
12/17/2009

Funding

	FY
	Program
	Area
	Initiative
	Budget
	This Project
	 Remaining Balance

	08
	Natural Gas 
	Buildings 
	Standards and Policy Coordinations 
	$1,750,000 
	$346,039 
	$0 
	0% 

	09 
	Electric 
	Buildings 
	Standards and Policy Coordinations 
	$2,000,000 
	$624,791 
	$411,498 
	21% 

	09 
	Natural Gas 
	Buildings 
	Energy Efficient Hot Water Distribution 
	$1,800,000 
	$300,000 
	$3,000 
	0% 


Recommendation

Approve this agreement with Benningfield Group for $1,270,830.00. Staff recommends placing this item on the discussion agenda of the Commission Business Meeting.

Issue
Within Title 24, multifamily buildings are generally governed by residential energy standards. For multifamily buildings over three stories, some nonresidential standards apply instead. Single-family homes have been the basis of the analyses for the residential standards in California since the first iteration in the 1970s, even though the residential standards also apply to the very different configurations of multifamily buildings. Some improvements that recognize unique multifamily characteristics were made in 2005 and 2008 standards updates, but too little is known about how differently multifamily buildings perform compared to single-family homes. The potential to reduce annual energy use in multifamily residences via Title 24 energy standards is large and mostly untapped.

The multifamily design and construction industries have no incentive to fund research of this kind.  Without this proposed PIER project, the science on multifamily building construction, performance, and operation will continue to lag behind that of single-family buildings, creating significant lost opportunities for cost-effective energy savings. With effective PIER research and market transformation, and assuming code-driven 15% energy use reductions for multifamily new construction, possible statewide savings from this project are estimated at 90 MWh/year and 1 million therms/year.

Background

Energy efficiency in new residential construction in California has been advanced over the past 30 years, most notably by iterative improvements to the nation's most advanced building energy efficiency standards: Title 24, Part 6 of the California Code of Regulations. However, advances in the residential standards have been based upon analysis that addressed the residential sector as if it were almost entirely homogenous and made up of single-family homes.  About one-third of California households live in multifamily homes, and the percentage of new residential construction that is multifamily has been steadily increasing over the past 15 years.  Roughly one-half of California residential units built in 2008 and in 2009 (about 45,000) are multifamily.

Several firms including the Heschong Mahone Group (HMG), KEMA, and Benningfield Group, Inc. have conducted research on central domestic hot water systems in multifamily buildings, and HMG is currently conducting additional research under a Public Interest Energy Research (PIER) grant. Early HMG analysis resulted in a 2005 Title 24 change that is estimated to have resulted in a 25% reduction in the water heating budgets for multifamily buildings. Ventilation, air leakage, and heating, ventilation and air conditioning (HVAC) system performance in residential buildings have been studied by Lawrence Berkeley National Laboratory, the Western Cooling Efficiency Center, and others, yet the industry still does not have a good understanding of the primary ventilation and infiltration issues of multifamily buildings. Several utility-funded surveys and analyses of residential buildings have provided data on fenestration characteristics. However, researchers do not know enough about the specific products used in multifamily buildings nor how they perform. Some research has helped to determine the energy impact of certain energy pricing schemes (tariffs) combined with specific energy-use feed-back technologies. However, there has never been a comprehensive research project comparing a range of devices (from simple aggregate feedback displays to sophisticated controls) for multifamily households.

Proposed Work
Building upon PIER grant results just becoming available from Bruce Wilcox's study of 40 multifamily units, the Benningfield Group will gather and evaluate further data on how multifamily buildings are built or perform, especially when compared to the data available for single family homes. The data will provide information leading to more appropriate building envelope requirements and analytical tools related to ventilation and fenestration in multifamily buildings. Benningfield Group's team will also provide monitored data and comparative analysis on the energy use patterns of tenants who have varying levels of control over the energy use of their appliances and equipment. That activity will improve the understanding of potential community solutions for energy efficiency, since a multifamily building is a microcosm of a community. The researchers will also test pressure balancing ventilation controls and improved simulation of the interactions between ventilation, air leakage, and other HVAC energy uses in multifamily buildings. 

This program will provide code change proposals to improve energy efficiency by 10-15%; innovative design solutions for improving indoor air quality and energy efficiency; performance levels for windows to improve energy efficiency 10-15%; and a definitive "smart controls" strategy to reduce electricity use in multifamily dwellings by another 10-15%, without decreasing occupant comfort or satisfaction.

This program is designed to support the Commission's efforts to update the state's building efficiency standards by creating a better understanding of how buildings in this market segment are designed and constructed and how they perform. The researchers will share findings throughout the multifamily and code community via presentations at a minimum of two key conferences and other state and regional opportunities.

Justification and Goals

This project "[will develop, and help bring to market] increased energy efficiency in buildings, appliances, lighting, and other applications beyond applicable standards, and that benefit electric utility customers" (Public Resources Code 25620.1.(b)(2)), (Chapter 512, Statues of 2006)); and supports California's goal to allocate and prioritize RD&D funding for energy efficiency and demand response, including new communication and control technologies, planning models, end-use technologies, and validation methodologies per the Energy Action Plan 2005.

This will be accomplished by: 

· Establishing a revision basis for Title 24 residential standards so that the requirements, options, and analysis for multifamily buildings will result in a reduction of energy use in the multifamily residential buildings. 

· Advancing the science of building performance in the multifamily sector so that design teams seeking to maximize efficiency will have solid information to allow high-performance designs (i.e. beyond standards) that work as intended. 

· Creating a long-lasting channel of information for multifamily energy efficiency information to get to efficiency program managers, design firms, and codes/standards consultants 

· Helping California meet its goals of reducing greenhouse gas emissions and increasing the efficiency of energy used in existing California residences. 
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