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The Stage Gate process is integral to managing Building America’s research and provides guidance throughout the entire research process.  The Stage Gate process for Building America is shown below. 

1 Residential Integration System Research Process
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At each stage there are “must meet” and “should meet” criteria.  The “must meet” criteria must be satisfied before the project moves to the next stage.  The criteria used for the Building America Stage Gate process is shown below.

2 Residential Integration Stage Gate Criteria
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Priority 2: System Performance

· Residential ventilation strategies: DOE seeks development of reliable energy-efficient ventilation systems for very high performance homes.  These systems should provide uniform mixing of air with low-tonnage HVAC in heating and cooling climates while minimizing duct thermal and pressure losses.  The performer will determine how to integrate delivery of outside air with home space conditioning systems, and provide technical support to ASHRAE Standard 62.2 as needed.
· Safe Affordable Housing Technologies: Whole house and subsystem technologies and practices are needed to provide affordable housing which is safe, durable and energy efficient.  Durable, storm resistant, energy efficient advanced envelope technologies, including structural insulated panels, will be developed and tested.  These envelopes should withstand earthquakes, hurricanes, fire and extreme moisture.  Test procedures and design tools will be developed to enable code acceptance and market adoption. 

Commercial Integration

Commercial Building Integration Stage Gate Process

The commercial buildings strategy for National Energy Alliances and National Accounts with supporting R&D conducted by National Laboratories lends itself to BT’s stage gating process.  The primary objective of the stage gate is early identification of technologies and approaches that are technically feasible, have good energy savings and are likely to be commercially successful.  Therefore BT’s stage gating process emphasizes analysis at the beginning to estimate the characteristics above and to determine what the government’s role is in the development of a particular technology.  Performers, whether laboratory or contractor, should expect to go through peer reviews and stage gates as part of the stage gate process.  Performers should incorporate gate criteria in their proposals and should include budgets for peer reviews and to support the stage gate process.  To prepare for a stage gate review, a performer will usually prepare for a peer review conducted by the commercial buildings project.  Generally, the information needed for a peer review such as description of the technology, current status of the research, completed analyses and determinations of commercial success will be adequate for the technology development manager to write the stage gate memo.  A performer may be asked for more information if the results of the peer review are not complete, frequently in the area of the determination of commercial success.  In addition to answering the peer review questions, usually similar to the stage gate questions, the performer must provide a rationale and justification for actions and results.

Peer Reviews
For all of the major DOE projects such as the National Energy Alliances, Laboratory and other performers should expect to come to Washington, DC, to present their results and findings to an independent peer review panel.  This is a desired input to the Stage Gate process.  The peer review will be scheduled one to two months before the stage gate or as needed for program activities.  The performer should provide for the cost of travel and presentation preparation for principal investigators (PIs).  

Typically, the peer review panel is asked to evaluate projects or tasks based on the technical approach, relevance to BT goals and the stage gate criteria.  The technical approach includes the research plan, quality of the technical approach and the quality of the team.  The PI should also be prepared to describe accomplishments, technical progress and the significance of these.  The stage gate criteria are project specific and have often been picked with the help of the PI.

Priority 2: National Accounts
In conjunction with the Energy Alliances activities, DOE will work with selected teams of commercial building owners/developers and their design teams to design and build high efficiency buildings and retrofit existing buildings.  

· Training:  DOE will develop and provide training to the National Account teams in the technology and applications areas necessary to achieve highly energy efficient building designs and operations.  This instruction will cover the following topics: modeling with EnergyPlus; low-energy building architecture; advanced HVAC systems and designs; lighting design including daylighting and advanced lighting systems; renewable energy technologies and their application; (advanced) energy management systems and controls design; and O&M, commissioning and re-/retro-commissioning.  Training will begin soon after the competitive teams are announced and be offered periodically throughout the FY as dictated by the awarding of national accounts.

Priority 3: Building Package R&D (Systems)

· Commissioning: There is a need to develop a quantitative understanding of the costs and benefits of building commissioning, including persistence.  Actions in support of this include the following: developing a public database on the costs and benefits of commissioning; developing standard methods to characterize and evaluate actual performance; prototyping performance tracking tools based on standardized performance metrics: developing standard methods of testing for diagnostic tools for specific applications, e.g. air handling units, VAV boxes, roof top units (in collaboration with ASHRAE).  The activities above should all be linked and coordinated with the NEA’s, e.g. REA, Commercial Real Estate (offices, etc.) and the Energy Smart Hospitals subsector of the Institutional Energy Alliance. 

· Controls - Building Controls Virtual Test Bed (BCVTB): Pending successful completion of the second stage gate, the next step is to produce a simulation-based tool that can assess the effect on building energy performance of different control algorithms, strategies and platforms for product development, building design and to provide standardization of control algorithms.  The performer will: complete the BCVTB for local loop control; implement a fully featured Modelica-based system simulation capability linked to EnergyPlus; use the BCVTB to develop and test integrated control strategies for active facades, lighting and HVAC; and develop and test energy-efficient standard sequences of operation for HVAC secondary systems.
· Ventilation: BT seeks to continue ventilation work; pending a successful completion of the current UVPCO field tests and stage gate, the project could seek wider scale testing as part of the National Accounts, most likely in the Commercial Real Estate area.  BT seeks a proposal that would provide technical assistance for one or more of the Commercial Real Estate partners as a means of developing a larger data set for commercialization of this technology.  BT also seeks a proposal to evaluate other ventilation technologies such as direct outside air systems and various types of occupancy controlled ventilation in partnership with one or more of the National Account members.  Additionally, BT seeks a proposal to provide technical assistance to the National Account partners for implementing performance based ventilation levels in some jurisdictions where there may be issues with codes.  The performer could provide technical assistance with such issues.

· Daylighting: BT has significant expertise in daylighting and it is quite likely that one or more of the National Account partners will wish to implement a daylighting project.  BT seeks proposals from the National Laboratories to provide this type of technical assistance.  Furthermore, BT seeks proposals that identify different types of daylighting systems such as tubular vs. side lighting systems and implement them a one or more projects with the National Account partners.

Windows

Priority 1: Highly Insulating Windows
The single largest window energy end use is heat loss, so this priority addresses insulating windows through the following activities: 

· High R Glazing Systems: The performer shall provide technical support in the form of analysis, modeling, and thermal IR imaging to assist manufacturers to achieve R5, low cost, high production windows.  The performer shall also support market transformation activities to promote highly insulating windows being initiated by the Efficient Windows Collaborative and other programs, such as utility rebate programs.
· High R frame design and materials: Improving the heat transfer of a frame system is difficult because frames must perform many functions. In addition to being structural components, they must be weather resistant, operational, and durable.  This task will use information gathered from previous studies to investigate pathways for reduced frame heat transfer and to define specific research targets.  DOE seeks strategies for design and construction of high-performance frames for residential applications.  Topics examined should include: how low-conductivity materials are used, the potentials of insulating voids, the use of thermal breaks in selected areas, suppression of radiation and convection within voids, interactions of spacers, impacts of hardware, and product design for function.

Priority 2: Dynamic Windows
The presence or absence of sunlight is effectively the single largest natural energy flow in a building. Therefore, switchable coatings for glass or plastic that would enable dynamic control of this energy flow are sought by the Windows subprogram.

· Reflective hydride dynamic windows: Dependent upon successful Stage Gate in FY 2009, fundamental science research will continue to develop the second generation of materials, chemical engineering applications, and advanced manufacturing processes that can offer substantial reductions in cost for dynamic windows while maintaining a high level of reliability and durability with a broad range of optical properties.  The key FY 2009 goal will be to further improve durability and scale the prototypes up to larger sizes.  The second generation of dynamic windows is targeted to enter the market in the 2010 to 2015 timeframe with substantially lower prices.  This topic focuses on developing the reflective hydride system, which could have much lower manufacturing costs than current absorptive device designs and other improved performance features.  A complete stack, consisting of an indium tin oxide (ITO) coated glass substrate, a switchable metal hydride layer, an electrolyte, and a counter electrode performed as expected during testing. In FY09, the goal is to further reduce the leakage current, which is also an important factor in making the device more robust and attractive to industry.  The scaled and improved system should be completed and incorporated in an Insulated Glass Unit (IGU), so overall performance can be evaluated.  Weaknesses should be identified and addressed, whether in the stack itself or in its integration into the IGU.  It is expected that the details of the proposal will be modified by the Peer Review results.
Priority 3: Daylighting and Advanced Facades

This subprogram has the five-year goal of demonstrating and deploying integrated, affordable daylighting solutions that work and moving a new generation of smart daylight-redirecting devices toward market applications.

Intelligent façades manage and minimize thermal gains and losses, while capturing the energy benefits of daylighting.  Current efforts are at early stages of development and market deployment.  DOE seeks advancements by researching new integrated façade technologies, identifying and quantifying the risks and benefits (energy, peak demand, added value – comfort, environmental quality) of using such systems in typical building applications, and promoting the systems via field trials and demonstrations in collaboration with other sponsors.  Façade systems should be derived from existing shade and blind technologies that address glare-daylighting trade-offs, minimize cooling loads throughout the year, and adapt to user requirements.  In FY09 the performer should explore optimal design solutions for split façades and:

· Initiate second set of field tests in test rooms

· Optimize sensors and controls for improved cooling/lighting trade-offs

· Explore human subject’s response to control strategy

· Complete RADIANCE – EnergyPlus integration

· Define desired properties for new daylight redirection system

Priority 4: Enabling Technologies

Tool development is an enabling task for technology development; it both directly and indirectly encourages and facilitates corporate investment in advanced Windows technologies.  This priority develops and upgrades fenestration performance thermal and optical analysis software.  For highly insulating windows, DOE seeks analysis of existing tools for Highly Insulating Products and prioritization for future tool improvements.  Developing consensus within NFRC for Annual Energy Ratings will assist Residential Performance. Non-specular layers require finalized thermal models for initial non-planer layers, databases of optical properties for generic layers, and an updated measurement facility.  For dynamic products, tools should be upgraded to include the ability to model and store data for windows operating at multiple states.  Energy Plus teams require support to include WINDOW output into modeling routines for Daylighting and Advanced Facades.  Additionally, the performer should continue to support COMFEN as a key window interface for Energy Plus  and develop new output tools to support users, codes, and standards.
Priority 6: Scoping Study

The windows program is looking for new novel scoping projects that could offer new approaches to dynamic or R10 windows.  A simple two page initial proposal should be submitted that demonstrates the superior technology merit of the concept, the potential for success, and the cost, schedule and key deliverables that a limited but substantive scoping study would produce.  If these are accepted, then a full proposal will be requested.  Early submission for these are encouraged to allow for compliance with the entire AOP process, however it is likely these would not be funded until final FY09, increased funds are confirmed, or if House and Senate Marks are both positive.

Priority 7: Walden Reserve Field demonstrations of Advanced windows
These field demonstrations will validate simulations and provide insight into component interactions.  The results will highlight windows system behavior and their energy-related benefits. DOE’s preference is for testing to occur in actual homes or offices with data collected from two to three field tests if possible, supported by other sponsors in addition to DOE.  For these tests DOE prefers the window products to be custom built or commercially available prototypes that have target thermal properties but that do not necessarily meet weight and cost goals (more expensive, heavier, and/or less durable).  Dynamic window systems should be considered to determine peak demand benefits for west and possibly southern exposures.
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