RFP Attachment 12

Guidance for Proposal Research Topics
1)       Building Envelope
Building envelopes consist of the windows, walls, roofs, foundations, and other elements that comprise building exteriors and/or enclose conditioned spaces.  The building envelope is a significant factor influencing the heating, cooling, ventilation and lighting requirements of buildings and resultant energy consumption.  Building envelopes have impacts on peak loads and are therefore important in improving power system reliability.
Substantial energy savings can be achieved through improvements in the materials, components, and systems that make up building envelopes and in the related design and construction processes.  There is a need for improved envelope performance in terms of heat transfer, infiltration, and daylight availability through advanced component technology, systems integration and improved understanding of the basic processes governing envelope performance. The impact of load shifting and thermal energy storage also needs to be better understood. Minimizing environmental damage from creation and transportation of building materials is also important.
Because new construction comprises only a few per cent of the building stock each year, improving the performance of existing buildings is critical to making a substantial impact on overall energy consumption. Envelope retrofits can have a dramatic impact on energy consumption, but such retrofits are particularly challenging due to higher costs and lack of proper diagnostic tools.  

Research topics include but are not limited to:
Efficient components, retrofit techniques and building systems.

· Cost-effective remediation and retrofit systems for envelopes of existing buildings to improve R-values, reduce air infiltration, facilitate moisture control, and enhance durability. 

· Improved methods, materials and systems for building envelopes, with consideration of user comfort, environmental impacts, life-cycle energy, durability and performance.

· Daylighting and fenestration systems components, systems, test procedures, and design integration.

Design and analysis tools
· Software tools and standards-related analysis to facilitate adoption of cool exteriors, passive solar, thermal mass, and building orientation.

· Field studies of envelope performance of existing buildings in regards to energy use, durability, and performance.

· Design guidelines, tools, analysis, and test procedures for daylighting, including louvers and light shelves, top- and side-lighting, fenestration area.

2)
HVAC, Controls and Diagnostics
Population growth and energy demand in hotter inland areas of California are intensifying the need for energy efficient ways to provide comfortable interiors.  Increasing awareness of indoor air quality, especially in more tightly sealed homes with abundant sources of chemical out-gassing, drives a need for reliable ventilation.  The mild California climate also provides opportunities for ventilation cooling which can dilute contaminants, though a better understanding of complex issues is needed.  

The developing market for “zero energy homes” and low energy commercial buildings will provide opportunities for new space conditioning technologies and products.  Furthermore, products optimized for national markets, often designed for high humidity and large heating loads, are not optimal solutions for space conditioning in the hot, dry western climate typical of California.  

Research topics include but are not limited to:


Design and analysis tools  

· Integration of natural and low energy ventilation with complementary thermal comfort systems, including in tall buildings, which require design guidance and resolution of fire code issues  

· Advanced simulation tools for thermal, visual and acoustic comfort analysis

· Ventilation, indoor air quality, and thermal comfort design guidance for commercial and residential buildings

Monitoring and characterization
· Monitoring actual AC loads for demand analysis and standards validation, with respect to SEER, thermal distribution systems, refrigerant charge and airflow programs, automated fault detection, economizer functionality, CO2-based demand control ventilation, thermostats and demand shedding programs.

· Air conditioner and heat pump database analysis with respect to actual performance in hot/dry conditions

· Market-oriented strategies for capturing energy and peak demand reductions with pre-cooling strategies, variable air volume, natural ventilation, ventilation cooling, radiant cooling, displacement ventilation and under floor air distribution.

· Ventilation, indoor air quality and thermal comfort monitores performance leading to code and standards enhancements for  commercial and residential buildings

· Consumer behavior and expectations with respect to thermal space conditions.

· Characterization of actual component performance through testing.

Advanced components, systems and technologies
· Efficient thermal distribution systems, including low leakage, low resistance duct systems, hydronic systems, refrigerant-based distribution systems.

· Control and Fault-Detection systems, including integration of natural ventilation, communicating thermostats and demand shedding, CO2-based demand control ventilation, and refrigeration system and economizer diagnostics. 

· Lower energy heating and cooling technology development, including hot-dry climate optimized components and systems, radiant components and systems, natural, under-floor, and displacement ventilation components and systems, conventional mixed air systems, more efficient and cost effective gas furnaces.

3)
Lighting and Lighting Controls
In the California commercial sector, lighting consumes 39% of electric energy and demands 33% of power at system peak.  In the residential sector, lighting consumes 28% of electric energy and demands 12% of power at system peak.  Legislation in California and around the world is targeting lighting for large energy reductions.  Improvements in light sources, fixtures, controls, and greater use of natural daylight have great potential for reducing lighting demand, but much more needs to be known about present uses of lighting, consumer preferences and behavior, controls integration, promising basic technologies, and application of advanced design.  

Research topics include but are not limited to:


Design and analysis tools 

· Lighting design software, including controls, and integration of natural daylight

· Commissioning and diagnostic tools and methods

· Test methods for advanced lighting products.

Monitoring and characterization
· Field performance and standards enhancement proposals for lighting products

· Appropriate lighting levels and technologies in commercial applications

· Energy and environmental impacts of advanced fluorescent and solid-state lighting products.

· Behavior and expectations with respect to lighting and controls

Advanced components, systems and technologies
· Luminaries, lamps, and controls, including niche applications 

· control interface standards 

· bi- or multi-level and dimmable controls for specific applications

· applications for advanced light sources

4)   Appliances, Consumer Electronics and Office Equipment
A wide variety of equipment is covered in this category, including refrigeration, consumer and commercial cooking and laundry appliances, dishwashing equipment, water heating equipment and others.  Residential and commercial appliances consume approximately 28% of the energy used in buildings.  Some types of equipment are covered by Federal efficiency standards or California Title 20 standards. Others, for example, home entertainment and communication products, have neither minimum performance standards nor information available to consumers about how much energy they use.  Increasing use of this equipment, especially following the changeover to digital broadcasting, has important implications for plug load energy use.

High efficiency product options are currently not available for some categories of residential and commercial appliances.  New technologies are needed to cost-effectively attain higher efficiency levels in both new and older types of appliances, such as water and space heaters.  Emerging technological, market and regulatory trends and drivers both enable and necessitate the development of new equipment and applications, including wireless networking, combined heat and power equipment, demand response technology, and time-dependent electricity pricing. 

Research topics include but are not limited to:


Design and analysis tools  

· Best practice guides for energy efficient electronic circuit design

· Specification resources for energy efficient appliances and equipment

· Design guides for commercial kitchen appliances and cooking systems.

· Test procedures for water heating and water consuming equipment

Monitoring and characterization
· Monitoring standby losses in appliances

· Trends in plug loads and strategies for energy management

· Consumer desires, expectations and behavior related to appliances, consumer equipment and water use leading to strategies to reduce resource consumption.

· Energy use related to appliances in commercial kitchens, healthcare facilities, supermarkets and other energy intensive end use types.

Advanced components, systems and technologies
· Efficient commercial cooking and water heating equipment and systems 

· Low power electronic and display technologies 

· Control systems to reduce plug loads
· Smarter, demand-responsive appliances

· Information systems for consumer awareness, including energy use feedback.

· Non-chemical water treatment systems

· Advanced systems for irrigation controls

5)
Whole Building and Community Systems Integration
Whole building performance is strongly influenced by components and systems but integrated design can produce buildings that perform much better (or worse) than their components would imply.  The highly ambitious targets of net zero energy residential and commercial buildings will require masterful design integration of natural lighting, ventilation, renewable energy sources, and presumably low-environmental impact materials combined with use of energy and resources in the most effective way possible.  

To reach the implied goals of a advanced, low-carbon society will require integration of highly efficient buildings in ways that maximize the efficiency of public infrastructure, including transportation, water, sewerage, power and communications, natural gas, food and material supplies.  These communities must also provide the amenities, services, social and economic opportunities and natural spaces which people expect and require, but in a way which minimizes adverse impacts on the environment.

Water use for landscape irrigation, washing and cooking is essential, but anecdotal and measured data show many problems with water use in California buildings, especially with regard to hot water use.  In anticipation of an increasingly arid future, it is imperative that Californians use water more efficiently.

Research topics include but are not limited to:

Design and analysis tools  

· Best practice guides for whole building design for a variety of end use types, including single and multi-family residences, retail and institutional buildings, restaurants, supermarkets and health care facilities, and industrial buildings.

· Parametric analysis tools for energy and resource use relative to various community designs, including impacts of cool (high albedo) surfaces, vegetation, renewable energy sources and low-impact transportation networks.

· Best practice design guides and analysis tools for hot water systems, including integration of solar and waste heat recovery, including consideration of code and standards enhancements.

Monitoring and characterization
· Monitoring actual energy and resource use in very low net energy buildings

· Monitoring and analysis of resource impacts across whole community types

· Monitoring which leads to advanced code change and legislation proposals in support of California policy goals.

· Case studies of integrated system building and community designs which provide multi-dimensional performance and efficiency improvements.

· Monitoring and analysis of water use as related to component and system design, including single and multi-family residential and commercial applications.

Advanced components, systems and technologies
· Specific components which enable whole building energy improvements.

· Development and testing of advanced whole building systems

· Community-wide system technological developments which lead to improved performance, higher efficiency, and reduced environmental impacts.

· Gray water use and recovery systems, including code enhancements.
6)
Codes and Standards Support, Information Resources, and Market Connections
Budget Limit Exemption:

Bidders whose proposals are entirely within this Research Topic are exempt from the $750,000 proposal minimum and can propose a budget not less than $200,000.  The same maximum budget limit identified in the main RFP remains in effect.  These proposals will be evaluated on the basis of linkage and value added to other PIER buildings efficiency research projects.
Projects in this topic will supplement projects in the other technical topics by providing specific technical services in the areas of codes and standards proposals, technical publications by internet media or other means, technology demonstrations, or other targeted market connections,  Providers of these services often possess skills and capabilities which are unique and necessary to the market success of technical research, but which would be costly and inefficient to incorporate into technical research on a project-by-project basis.  

Topics include but are not limited to the following:

· Dissemination of findings of PIER-funded research projects to key market players who are in the position to put the research results to work, such as via: publication of technical articles on PIER-buildings research in industry and trade publications (e.g. internet or print-based), technical briefs about PIER research projects, mass mailing lists and Listserve or other internet-based notification processes, or web portals.  

· Development of specific code language and code change proposals, and participation in codes and standards workshops.  This includes California Administrative Regulations (Title 20 Appliances and Title 24 Energy Standards) and related code-like processes that influence buildings end-use energy such as LEED™, EnergyStar©, and industry-based standards such as those of the American Society of Heating, Refrigeration and Air Conditioning Engineers, the Illumination Engineering Society of North America, etc.
· Technology-oriented market connections which may require complex and repeated communication with manufacturers, builders, researchers, publicists, utility resource planners, making presentations or providing exhibits at targeted industry meetings and conferences, teleconferences and webinars, and a variety of other tasks to facilitate the entry of new technologies into the marketplace.

· Demonstration programs which serve to illustrate effectiveness of new designs and technologies on a practical scale and begin to provide economies of scale for manufacturers and developers.
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