STATEMENT OF NEED BTAOP09 (received from T Bouza 04/10/08)

Analysis Tools 
Priority 1: Extend capabilities 
Support standards development, analysis, and compliance: EnergyPlus will be used by the California Energy Commission to support Title 24 and nationally to support ASHRAE 90.1 standards.  By 2008, DOE seeks 80% completion of the needed modifications to EnergyPlus.  These additions include extending the capabilities to model specific HVAC systems and control strategies as well as incorporated solar thermal building-integrated photovoltaic systems. 

Support BT R&D Elements: This activity requires working with the R&D elements of BT to develop EnergyPlus as a decision tool that should be an accessible portal, filter and archive for all usable knowledge generated from BT.  The performer will transition BT’s whole-building simulation program needs to EnergyPlus through extending functionality, training BT subprogram staff and lab researchers, and assisting in transition. EnergyPlus should also be positioned to be the primary software tool for planning and analysis for codes and standards development.  In FY 2009, the software should begin to address predictive controls. 

Support evaluation, design, and operation of net-zero energy buildings: ZEBs will require extremely low energy requirements (70% less than current practice) and therefore simulation tools will need to represent building physics rather than previous mechanical HVAC system assumptions.  DOE seeks updated or replaced simulation modules as prioritized in FY07.  This task is completed in 2010 when EnergyPlus can address 90% of the technologies underdevelopment for 2010 or planned for 2015. Examples of targeted improvements include: 
o        Add capability to model absorption chillers that use exhaust heat from distributed generation sources as the energy source for the chiller desorber component. 
o        Radiant heat transfer between attic surfaces, including radiant barriers, and duct surfaces are important because of the large temperature differences and large exposed areas that occur in attic zones. 
o        Model piping pressure drops to better account for pump energy. 
o        Add a cooling tower model 
o        Add model for wind turbine power generation at the building scale. 
o        Window modeling upgrades to match or use the capabilities of Window 6 and its successors. 

Priority 2: Validate energy analysis tools 
Validate EnergyPlus: EnergyPlus is subjected to both internal and external validation requirements.  Internal validation is continuous, applied to every update and modification of EnergyPlus. While the Analysis Tools program is also a primary motivator in developing these validation methods, the testing procedures and organizations are independent.  Each new release of EnergyPlus is required to pass these external validations. 

Develop “Methods of Test:” DOE has a strong interest in ensuring that analysis tools Methods of Test are robust and accurate.  The Methods of Test are used to qualify energy simulation software for use in both the residential tax credits and the commercial tax deductions implemented under EPAct 2005.  The objective of this activity is to develop and apply methods for testing and diagnosing errors in building energy software and to embody these methods in new ANSI/ASHRAE Standard Methods of Test.  By the end of FY09, DOE seeks completion of the following Methods of Test: ASHRAE 1052-RP and Iowa ERS Tests for VAV. 

Priority 3: Deploy Analysis Tools 
Target key owners and design firms: This activity involves working with leading-edge architectural and engineering (A&E) firms to encourage their use of EnergyPlus software.  The plan calls for increasing usage in the design community through training of designers and demonstrating value to owners.  Efforts should be focused on the high-value building projects that influence almost half of building energy use.  Training workshops will be conducted at A&E firms with continuing technical support. The goal is to have trained staff at 9 leading design firms by 2010. Additionally, DOE seeks a series of continuing education courses and workshops for professors which teach building simulation at colleges and universities to train future building designers. 

Seamless extension of EnergyPlus and other tools: To promote actual use of EnergyPlus, tools should be organized around a shared, open building data model that allows each tool to transfer information seamlessly to others.  This will be accomplished under the direction of the International Alliance for Interoperability (IAI).  Working with 3 of the 4 major CAD software developers, the performer will ease the input, transformation, and export of data to and from EnergyPlus. The goal is to have interoperability with 50% of these other building design tools by 2010. 

Tool-Based services for operation: Existing design tools could fundamentally alter how energy is used in existing buildings through new simulation engines that are used as emulators for operation and better controls and diagnostics. Such tools can be used to improve energy performance through efficient building operation.  There are two firms which offer building energy systems for building operation. The goal of this activity is to extend EnergyPlus to these broader based engineering design tools. 

Priority 4: Exit Strategy 
Establishing consortia and publicize benefits: The long-term goal is to establish the demand, desire, and capabilities within the private sector to sustain and enhance building energy simulation as a money-making or money-saving endeavor.  DOE seeks a robust development community, a consortium, to enable a successful private sector hand off.  After establishing the EnergyPlus Consortium, the performer will co-develop a plan for EnergyPlus handoff. 

Additionally, DOE seeks to widespread recognition of the benefits of EnergyPlus through building a strong documentation of savings from simulation.  Then, the documented savings should be aggressively publicized. 
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