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EDUCATION
Ph.D.
Nuclear Engineering, University of California, Berkeley, June 1979

M.S.
Industrial Engineering and Operations Research, University of California, Berkeley, December 1978

S.M.
Nuclear Engineering, Massachusetts Institute of Technology, Massachusetts, February 1977

B.Sc.
Gas and Petroleum Engineering, Abadan Institute of Technology, Abadan, Iran, August 1971
PROFESSIONAL EXPERIENCE

Heat Island Group
BCEE Department
Concordia University
Montreal, Canada

Professor (2009-present): Conducting research on the effects of urban heat islands. Teaching courses in energy and energy efficiency. See significant contribution attachment.
Environmental Energy Technologies Division
Lawrence Berkeley National Laboratory
University of California
Berkeley, California
Group Leader, Principal Investigator, Senior Scientist (1983 to 2009)
Responsible for research and management of the Heat Island group and research on commercial building energy use. Conceive, lead, and supervise work in the following areas: heat-island quantification and mitigation, novel techniques in the analysis of energy use in buildings and industry, energy efficiency in buildings and industry─both in the United States and abroad. Participate in a wide range of professional and technical advisory committees that influence building design and operation. Responsible for maintaining liaison between the technical and financial aspects of these research activities. Supervise a group of 10 scientists, research associates, doctoral students, and staff. Publish regularly in appropriate archival journals.

Research Programs:

Heat Island Reduction.  Since the inception of the Heat Island Project, I have led the Heat Island Group to study the warming trend in urban summertime temperatures and their effects on air-conditioning energy use and urban air quality. We found that over 10% of the air-conditioning energy use in urban areas is spent solely to compensate for the impact of man-made heat islands. Urban heat islands are created when the natural landscape (typically vegetation) is replaced with impermeable surfaces (i.e. dark roofs, roads, and pavement). Hence, by encouraging the use of light-colored surfaces (reflective materials) and vegetation in urban environments, it is possible to reverse or offset the heat-island effect. Reducing the urban air temperature can lead to lower air-conditioning energy use and slower smog formation.

The Heat Island Group at LBNL is the leading national and international research group that has led the studies of the urban heat island mitigation. The innovative study of heat island mitigation originated at LBNL. The Heat Island Group is recognized as the international leader for identifying and initiating the studies of urban heat islands. Google searches with the keywords Akbari, “Heat Island,” and “Cool Roof” show that the name of the Heat Island Group at LBNL is a proxy for the terms “Heat Island Mitigation” and “Cool Roofs.” [A cool roof is defined as a roof with high solar reflectance and high thermal emittance.] My research has brought international recognition to UC and LBNL.
With my leadership, we have formulated a process and established an infrastructure for implementing and supporting the U.S. EPA’s heat-island reduction program. The heat-island mitigation and its technologies are being actively considered and pursued in many U.S. and international cities. Here are some of the specific areas that I have significantly contributed. For more details, please see the attached “highlights.” 
Building Systems Control and Operation.  High-quality end-use data are needed in order to optimize energy use at a customer facility. In 1985, I initiated a series of research projects to investigate the use of Energy Management and Control Systems (EMCS) for obtaining quality data at customer facilities. The data are used to initiate energy efficiency programs at the facility and optimize the utilization of energy. Many manufacturers of EMCSs have updated their hardware and software to benefit from such applications. In 1990, I began a collaborative project, Entitled Utility-Customer Communication, Computation, and Control (UC3C) between the U.C. campus and LBNL to integrate the concept of an advance electric utility (supply-side: generation and transmission) communication, computation, and control (3C) system with demand-side control and optimization. This program and its derivatives have led to many innovations in the industry.

Energy Use in Commercial and Residential Buildings. To initiate energy-efficiency programs, develop accurate forecasting models, and quantify the impact of various energy-efficiency and demand-reduction measures, accurate data on demand-side energy use are needed. I have been engaged in many research projects sponsored by California utilities, the California Institute for Energy and Environment (CIEE), and the California Energy Commission (CEC), U.S. DOE, U.S. DOE to develop accurate databases of energy consumption and patterns of energy use for California commercial and residential buildings. This had required developing a unique expertise in understanding building systems and their dynamic operations. These data have been widely used in the energy and demand forecasting models of CEC and California utilities.  An innovative algorithm has been developed and validated to disaggregate whole-building hourly data into major constituent end-uses.  This approach has been used to obtain energy-use information data for several U.S. Army facilities.
The development and application of new technologies (both hardware and software) in buildings typically requires an extended period of performance monitoring and analysis. Over many years of my research, I have been extensively involved in design of monitoring systems that were used for analysis of the building/system/technology performance and providing feedback to improve the systems. In 1999, I lead the work of the preparation of the ASHRAE Handbook Chapter for Building Energy Monitoring. 
Building Energy Efficiency in Developing Countries. Much of my research expertise in the above areas has attracted international interest. I have been engaged in many projects with a number of developing countries (Mexico, Egypt, Bahrain, Kuwait, Pakistan, Singapore, Thailand, Malaysia, Philippines, Indonesia) to assist in developing energy-efficiency standards based on their regional resources and capabilities.  As an example, I performed an analysis of the potential of energy-efficiency measures and made several policy recommendations for Bahrain. Recently, I organized and conducted a week-long workshop that examined the potentials of energy efficiency in Middle East. I edited the book of the proceedings (Energy Efficiency for Fuelling the World, Kuwait Times, 2005).
Jahan-Energy Consulting Engineers
Tehran, Iran
General Manager and Managing Director (1981 to 1983)
Spearheaded organizing this newly established company. Projects included: oil field surface facility design and reservoir modeling; design of secondary production equipment, such as gas lifting and gas injection systems; and design of several gas distribution systems.
ENERCHIMI Consulting Engineers
Tehran, Iran
Head, Process Engineering Department (1981 to 1983, Concurrent position to that above)
Responsible for process design of surface facilities (gathering and refining) of the Kangan Natural Gas Development Project (producing and refining 2.8 MMMSCF/D of sweet gas). This included design of DEA absorption and stripping columns, dewpoint depression facilities, DEG recovery and regeneration units, upstream and downstream compression units, gas condensate stabilization units, gas condensate separators, and utility units. Formulated and developed computer models for predicting physical and thermodynamic properties of oil and gas mixtures. Formulated and developed computer models for analysis and design of oil and gas two-phase flow trunklines.
Abadan Institute of Technology
Abadan, Iran
Associate Professor; Department of Mechanical Engineering (1979 to 1983)
Taught undergraduate courses in renewable energy, energy engineering, energy and environment, integrated approaches to societal energy and environmental policy issues, integrated supply and demand resource planning, energy economics for developing countries, building energy use modeling, passive solar building design, heat and mass transfer, transport theory, fluid mechanics, fluid dynamics, two-phase flow, thermodynamics, statistical thermodynamics, phase equilibrium, statistics and probability theories, optimization theory, and linear, non-linear, and integer programming.
Utilized hourly building-energy use models (e.g., DOE-2) to simulate the thermal performance of a variety of conventional building configurations in Iran. Analyzed the effectiveness of a variety of conservation features on the energy consumption of several typical buildings in Iran. Studied the different uses of solar energy in rural areas of Iran. Completed preliminary study of a national energy program for Iran. 

Offered consulting services to Abadan Refinery for redesigning its emergency flare systems.

Offered consulting services to National Iranian Oil Company on two-phase flow modeling, surface facility design, reservoir simulation modeling, oil separation and distribution modeling, and secondary production projects such as gas lifting and gas injection systems.

Energy and Environment Division
Lawrence Berkeley National Laboratory
University of California
Berkeley, California
Staff Scientist II (1977 to 1979)
Formulated a computer model for analyzing the effectiveness and optimal operation of roofponds. Utilized model to study the cooling and heating performance of roofponds in different climates. Developed computer algorithms for analyzing the performance of passive solar systems. Formulated a computer model for natural convective airflow in thermocirculation systems─both laminar and turbulent flow were described. Utilized the model to define the correlation between the thermocirculation system geometry and the thermal boundary conditions and system thermal performance. The correlation resulted in easy-to-use equations for predicting the thermal output and flow rate of the Trombe wall and other thermocirculation systems.

Utilized the DOE-2 and TwoZone models to simulate the thermal performance of a variety of conventional building configurations. Analyzed the effectiveness of a variety of conservation features on the consumption of these buildings.
Oil Service Company of Iran
Ahwaz, Iran
Senior Engineer (1971 to 1975)
Developed a computer model to optimize design and capacity of an oil network distribution system. The model involved hydrodynamics, economics and structural analysis. Studied the prediction of ambient temperature as part of the input to the model. Held primary responsibility for formulating a computer model and coordinating the engineers and programmers on the project.

Designed the expansion facilities of an oil reservoir: forecast the facility development schedule, designed the appropriate gas lifting systems, and designed the surface facilities.

Planned and prepared daily reports for production and reservoir engineering divisions.
Abadan Institute of Technology
Abadan, Iran
Summer Student (1967 to 1971)
Short-term involvement in various organizations, including Tehran Waterboard Company, Iranian Oil Refining Company, and National Iranian Gas Company.

PROFESSIONAL AFFILIATIONS AND SERVICES
· Chairman of the conference and planning committee for the 3rd International Conference for Heat Island Countermeasures (held in Venice, Italy, October 2014)
· Chairman of 2nd International Conference for Heat Island Countermeasures (Berkeley, U.S., September 2009)
· Contributing member to ASHRAE Technical Committees: TC 1.4 (Control Theory and Application), TC 1.5 (Computer Applications), TC 4.7 (Energy Calculations),  TC 7.1 (Integrated Building Design), TC 7.5 (Smart Building Systems), and TC 7.6 (Building Energy Performance)
· Member of ASHRAE Standards Committees 90.1 and 90.2
· Contributing to writing of two chapters for ASHRAE Application Handbook: (1) Building Energy Monitoring and (2) Energy Use and Management 
· Editor of Energy and Building Journal (the most prestigious journal for energy use in buildings)
· Editor-in-chief of The Open Urban Studies Journal
· Member of the editorial board of Advances in Building Energy Research Journal;
· Member of the editorial board of the Journal of the Human-Environment System;
· Member of the editorial board of the Open Construction & Building Technology Journal;
· Member of the editorial board of the Open Geography Journal;
· Member of the editorial board of the Open Environmental Journal;
· Member of the editorial board of the Open Remote Sensing Journal\Organized the Global Cool Cities Alliance, vice Chairman of the Board, Technical committee chair;
· Organized the Cool Roof Rating Council, ExOfficio Board of Directors Member;
· Organized the European Cool Roof Council, ExOfficio Board of Directors Member
· Developing standards for accelerated-aging measurement of solar reflectance and thermal emittance of roofing materials:
To date, I have developed two milestone standards: E1918 (Standard Test Method for Measuring Solar Reflectance of Small Horizontal and Low-Sloped Surfaces in the Field) and E1980 (Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces). These standards are referenced in the development of standard programs at ASHRAE, CRRC, and LEED (Leadership in Energy and Environmental Design). I am currently leading two task groups at ASTM and ISO to develop standards on a method for accelerated aging of solar reflectance and thermal emittance of building envelop materials.
· Revised ASHRAE Standards 90.1 and 90.2, California Title 24 Building standards, and many other State's standards to give credit for increased roof reflectance: 
I spearheaded and worked with the Standard Committees of the American Society of Heating, Refrigeration and Air conditioning Engineers (Standard 90.1: New commercial buildings; Standard 90.2: New residential buildings) and updated the standards to offer credits for roofs with high solar reflectance. The ASHRAE standards are typically adopted by states (with some modifications) as the state’s energy efficiency codes and standards. Also, in January 2001, I lead a study to modify the California Title 24 (Building Energy Standards) to offer credit for the installation of cool roofs. I continued that work, proposed modifications to adopt cool roofs as a “prescriptive” requirement for low-slope nonresidential buildings in California. The proposal was approved by the California Energy Commission in November 2003, and the code became effective in October 2005. I worked on similar proposals for the adoption of cool roofs as “prescriptive” requirements for (1) nonresidential steep-slope roofs, (2) residential low-slope roofs, and (3) residential steep-slope roofs. In addition, I provided basis and assistance for the development of cool roofs standards in Florida, Chicago, Georgia, and Atlanta. 
· Lead Author for the Intergovernmental Panel for Climate Change (Working Group 5, Chapter 9) (2007 Nobel Peace Prize).
· Member of American Society for Testing of Materials (ASTM)

· Member of American Society of Mechanical Engineers (ASME)
· Member of American Society for Heating, Refrigeration, and Airconditioning Engineers (ASHRAE) and several of its Technical Committees

· Chairman of the National Committee for Development of Cool Construction Materials (1994-1999)

· Chairman of the ASTM Committee for Development of Standards for Measurement and Rating of Cool Construction Materials (1994-2003)

· Chairman of the Cool Construction Materials Conferences (February and July 1994)

· Chairman of Knowledge and Knowledge-Based Systems Symposium of ASHRAE (June 1989)

· Chairman of Summer Heat Island Workshop (Berkeley, 1989)

· Chairman of Industrial Building Energy Use Workshop (Berkeley, 1988)

· Chairman of EMCS-Based Monitoring Symposium of ASHRAE (June 1987)

· Visiting Professor; 2003-2004; Mechanical Engineering Department, University of California, Berkeley

· Invited lecturer; 1994-1995; Department of Architecture, University of California, Berkeley

· Invited lecturer; 1988-1989; Department of Physics, University of California, Berkeley

· Invited lecturer; 1989; Department of Meteorology, San Jose State University

· Ph.D. and Masters Degree Research Supervisor; 1984-present; Energy and Resources Group, Mechanical Engineering Department, Department of Architecture, University of California, Berkeley

· Fellow; 1989-1991; American Council for Energy-Efficient Economy (ACEEE)

Notable programs citing my direct contributions from their inception and through their development (1983-2009)
1. California Cool Roof Rebate Program. In summer of 2000, the State of California adopted an energy-efficiency program to install cool roofs on commercial buildings. The program has budgeted $20M in rebates for the installation of cool roofs.  At an average rebate of $0.15 per square foot, it is expected that the program will install about 135 million square feet of cool roofs. We estimate that these cool roofs will save about $100M over their useful life. 

2. Atlanta and Georgia Building Energy Standards. Based on our research at LBNL and at Florida Solar Energy Center, in 1995 the City of Atlanta adopted an ordinance to offer credits for the installation of cool roofs on commercial buildings. This policy was later expanded to cover the entire State of Georgia.

3. ASHRAE Building Energy Standards. I spearheaded and worked with the Standard Committees of the American Society of Heating, Refrigeration and Airconditioning Engineers (Standard 90.1: New commercial buildings; Standard 90.2: New residential buildings) to incorporate the impact of roof reflectance in building energy standards.

4. Florida Building Energy Standards.  The State of Florida is in the process of including cool roofs in the state’s codes and standards.

5. California Title 24 Building Energy Standards. In January 2001, California Title 24 (Building Energy Standards) was modified to offer credit for the installation of cool roofs. Currently, I am working on a proposal for the adoption of cool roofs as a base case for all commercial buildings.

6. Cool Roof Rating Council. In 1995, with HIG leadership, we initiated an industry and public collaboration to form the Cool Roof Rating Council for measuring, rating and labeling the optical properties of roofing material surfaces.  The CRRC was incorporated in 1998. The CRRC’s first formal program was launched in 2002.  I am currently serving as a member of the Board of Directors of the CRRC.

7. EPA Urban Heat-Island Pilot Project (UHIPP). Upon the direct persuasion of LBNL, the U.S. Environmental Protection Agency initiated an Urban Heat Island Pilot Program in five cities (Baton Rouge, Chicago, Houston, Sacramento, and Salt Lake City) to analyze the impact of heat-island mitigation technologies on energy use and ozone air quality for each city. EPA is considering developing State Implementation Plan (SIP) programs for urban heat-island reduction.  We are currently working (with EPA, Texas Natural Resource Conservation Commission, and other regional leadership) on performing the supporting analysis (detailed meteorological and air-quality modeling) and the development of the details of a SIP for the Houston metropolitan area. It is expected that research in this area will continue into the foreseeable future.

8. Cool Communities Air Quality Measures for SCAQMD, BAAQMD: Subsequent to performing the required analysis of the air-quality benefits of heat-island reduction measures, the South Coast Air Quality Management District and the Bay Area AQMD (SCAQMD, BAAQMD) have adopted heat-island mitigation technologies as air-quality improvement measures in their plans.
Significant Contribution (June 2009 to January 2015)
1. Contributions to the training of highly qualified personnel (HQP)
During the past 5 years, I supervised and co-supervised several students at the masters and doctoral level. The benefits these students and personnel have incurred from my supervision and assistance include training in the following areas: heat-island quantification and mitigation, novel techniques in the analysis of energy use in building and industry, energy efficiency in building and industry, development of advanced cool materials, laboratory and field measurement of optical properties of cool materials, and development of tools for dynamic optimization and integrated building controls.
· 2014: A PDF, 3 Ph.D. and 2 Masters students, one Ph.D. student to graduate in June, one Masters student to graduate in May
· 2013: A PDF, 4 Ph.D. and 2 Masters students, one Ph.D. student graduated
· 2012: A PDF, 3 Ph.D. , 2 Masters, and a visiting Ph.D.  students, one Masters student graduated
· 2011: 3 Ph.D. and 2 Masters students, one Masters student graduated
· 2010: 3 Ph.D. and 2 Masters students
2. Fund raising
I have written several proposals to NSERC and other funding agencies. In addition, I was able to obtain a scholarship from Huntsman (Huntsman scholarship) to support a graduate student for $5K per year. Here is list of the funded proposals.
· Urban Heat Islands; NSERC Discovery Grant (2010-2015): $110K
· Cool Materials Lab; NSERC RTI (2010-2011): $130K
· Development of labeling techniques for directionally reflective materials; Cool Roof Rating Council (2012-2013): $30K

· Cool colored cars; Lawrence Berkeley National Laboratory (LBNL) (2009-2011): $50K

· Cool colored roofing materials; Lawrence Berkeley National Laboratory (LBNL) (2009-2011): $15K

· Planning for 3rd international conference for heat island countermeasures; Lawrence Berkeley National Laboratory (LBNL) (2012-2013): $15K.
3. Teaching, Course development, Program development, University service
Please see the attached table for detailed list of activities.
4. Most significant research contributions 
4.1. Building Systems Control and Operation
Since joining Concordia, I have engaged students to investigate the use of Energy Management and Control Systems (EMCS) for obtaining quality data at customer facilities. The data are used to initiate energy efficiency programs at the facility and optimize the utilization of energy. Many manufacturers of EMCSs have updated their hardware and software for such applications. EMCSs are also used to integrate the advanced electric utility (supply-side: generation and transmission) communication, computation, and control (3C) system with demand-side control and optimization. This program and its derivatives have led to many innovations in the industry. Some of these ideas are used as foundations to establish the utility initiated demand response programs to further research the potential of an integrated utility-customer demand optimization programs. 
4.2. Heat Island Reduction, Established a state-of-the optical property measurement lab at Concordia.
I have initiated the Heat Island Project at Concordia University. The Heat Island Group is recognized as the international leader for identifying and initiating the studies of urban heat islands. With my leadership, we have formulated a process and established an infrastructure for implementing and supporting the U.S. EPA’s Heat-Island Reduction Program. The heat-island mitigation and its technologies are being actively considered and pursued in many Canada, U.S., and international cities. Our research, with credit to Concordia, has been highlighted in several news media.

With funding from NSERC, a comprehensive laboratory to measure solar spectral reflectance and thermal emittance of common construction materials is established. The major instrumentation include UV/VIS/NIR solar spectrometer, D&S reflectometer, D&S emissometer, and pyranometer albedometer.
4.3. Quantified and documented the impacts of heat-island reduction and improved meteorological and photochemical models to estimate the impacts of mitigation measures on climate and air quality; Quantified and documented the impacts of cool urban surfaces on global cooling
My students at Concordia and their research have opened and expanded the field of heat island mitigation by researching many attributes of heat islands and their effects on energy use and air quality. 
My ground breaking research has quantified the effect of increasing surface albedo on cooling the globe. Increasing the albedo of a m2 of surface area cools the world by 3x10-15 K equivalent to reducing CO2 emissions by 7 kg.
4.4. The development of cool roofing materials that offer choices in color 
Cool roofs are effective heat-island mitigation technology that saves cooling energy use and results in a lower ambient temperature. The Heat Island Group at Concordia has made significant advances for development of cool colored materials. Of particular attention is development of directional reflective materials and setting standards for measuring and labeling their optical properties.

4.5. Energy Use in Commercial and Residential Buildings 
I have been engaged in many research projects sponsored by California utilities, the California Institute for Energy and Environment (CIEE), and the California Energy Commission (CEC) to develop accurate databases of energy consumption and patterns of energy use for commercial and residential buildings. This data has been widely used in the energy and demand forecasting models of CEC and California utilities. I developed and validated an innovative algorithm to disaggregate whole building hourly data into major constituent end uses. This approach has been used to obtain energy-use data for several U.S. Army facilities. Over many years of my research, I have been extensively involved in design of monitoring systems that were used for analysis of the building/system/technology performance and providing feedback to improve the systems. 
5. Professional Affiliation
Member of ASTM and Member of ASME
Member ASHRAE and several of its Technical Committees
Member of Cool Roof Rating Council and its Technical Committee
6. Professional activities and contributions 
· Chairman of the conference and planning committee for the 3rd International Conference for Heat Island Countermeasures (Venice, Italy, October 2014)
· Chairman of 2nd International Conference for Heat Island Countermeasures (Berkeley, U.S., September 2009)
· Contributing member to ASHRAE Technical Committees: TC 1.4 (Control Theory and Application), TC 1.5 (Computer Applications), TC 4.7 (Energy Calculations),  TC 7.1 (Integrated Building Design), TC 7.5 (Smart Building Systems), and TC 7.6 (Building Energy Performance)
· Member of ASHRAE Standards Committees 90.1 and 90.2
· Contributing to writing of two chapters for ASHRAE Application Handbook: (1) Building Energy Monitoring and (2) Energy Use and Management 
· Editor of Energy and Building Journal (the most prestigious journal for energy use in buildings)
· Editor-in-chief of The Open Urban Studies Journal
· Member of the editorial board of Advances in Building Energy Research Journal;
· Member of the editorial board of the Journal of the Human-Environment System;
· Member of the editorial board of the Open Construction & Building Technology Journal;
· Member of the editorial board of the Open Geography Journal;
· Member of the editorial board of the Open Environmental Journal;
· Member of the editorial board of the Open Remote Sensing Journal\Organized the Global Cool Cities Alliance, vice Chairman of the Board, Technical committee chair;
· Organized the Cool Roof Rating Council, ExOfficio Board Member;
· Organized the European Cool Roof Council, ExOfficio Board Member
· Developing standards for accelerated-aging measurement of solar reflectance and thermal emittance of roofing materials:
To date, I have developed two milestone standards: E1918 (Standard Test Method for Measuring Solar Reflectance of Small Horizontal and Low-Sloped Surfaces in the Field) and E1980 (Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-Sloped Opaque Surfaces). These standards are referenced in the development of standard programs at ASHRAE, CRRC, and LEED (Leadership in Energy and Environmental Design). I am currently leading two task groups at ASTM and ISO to develop standards on a method for accelerated aging of solar reflectance and thermal emittance of building envelop materials.
· Revised ASHRAE Standards 90.1 and 90.2, California Title 24 Building standards, and many other State's standards to give credit for increased roof reflectance: 
I spearheaded and worked with the Standard Committees of the American Society of Heating, Refrigeration and Air conditioning Engineers (Standard 90.1: New commercial buildings; Standard 90.2: New residential buildings) and updated the standards to offer credits for roofs with high solar reflectance. The ASHRAE standards are typically adopted by states (with some modifications) as the state’s energy efficiency codes and standards. Also, in January 2001, I lead a study to modify the California Title 24 (Building Energy Standards) to offer credit for the installation of cool roofs. I continued that work, proposed modifications to adopt cool roofs as a “prescriptive” requirement for low-slope nonresidential buildings in California. The proposal was approved by the California Energy Commission in November 2003, and the code became effective in October 2005. I worked on similar proposals for the adoption of cool roofs as “prescriptive” requirements for (1) nonresidential steep-slope roofs, (2) residential low-slope roofs, and (3) residential steep-slope roofs. In addition, I provided basis and assistance for the development of cool roofs standards in Florida, Chicago, Georgia, and Atlanta. 
· Lead Author for the Intergovernmental Panel for Climate Change (Working Group 5, Chapter 9) (2007 Nobel Peace Prize).
· Experience involving exchanges, collaboration, or the transfer of knowledge with workplaces, or with organizations involved in intervention or policy development: 
· Strong collaborative relationship with the control and EMCS industry. 
· Strong collaborative relationship with the National Laboratories (LBNL, ORNL, PNNL, NRC).
· Strong relationship with governmental institutions (DOE, EPA, CEC, NASA).
· Strong relationship with policy making institutions in Canada, U.S. and several other countries.
· Strong international relationship with universities and research institutions in many countries in all five continents.
· Strong relationship with many utilities companies.
· Strong relationship with the policy makers (city and federal governments) in several countries. 
7. Patents and intellectual property rights
Inventors: Mohamad Sleiman, Thomas Kirchstetter, Hugo Destaillats, Ronnen Levinson, Paul Berdahl, Hashem Akbari.
Patent Title: Laboratory method for mimicking natural soiling and weathering of outdoor surfaces.
Patent Application: Lawrence Berkeley National Laboratory
