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Outline
A. Introduction to concept of commercial 
building energy auditing

1. Why energy efficiency (EE) is important
2. Energy use and waste in commercial building 
operations
3. Prioritizing energy efficiency over renewable energy 
generation

B. Ordinances, policies and standards 
governing commercial building audits

1. San Francisco Existing Commercial Buildings 
Performance Ordinance
2. State of California energy goals
3. ASHRAE standards, including Building Energy 
Assessment Professional (BEAP)
4. Other audit standards

C. Three ASHRAE audit levels
1. Preliminary energy use analysis
2. Level 1, Walk-through analysis
3. Level 2, Intermediate, energy survey and energy 

analysis
4. Level 3, Detailed analysis of capital-intensive 

modifications
D. Developing the scope of work in a 
commercial building audit

1. Objectives of the audit, including needed data and 

resources
2. Assessment management
3. Responsibilities of audit team members

E. Elements in preliminary analysis of building 
performance data

1. Engineering and architectural document review
2. Geographical and climatic review
3. Review and analysis of current energy use and costs
4. Benchmarking procedures

F. Factors in on-site building assessment
1. Common safety hazards and field safety techniques
2. Occupant interviews and assessment of building 
operations
3. Building envelope
4. Electrical systems
5. HVAC&R systems
6. Lighting systems and use
7. Miscellaneous other energy use systems
8. Domestic water systems and use
9. Indoor environmental quality

G. Analysis of data collected
1. Identify opportunities for efficiency improvement
2. Calculate value of efficiency improvements and 
return on investment
3. Prioritize options based on client criteria

H. Audit completion activities
1. Prepare and present written report
2. Assist with development of implementation plan
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E. Elements in preliminary analysis of building 
performance data

1. Engineering and architectural document 
review
2. Geographical and climatic review
3. Review and analysis of current energy use 
and costs
4. Benchmarking procedures
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Building Documentation

1. Engineering and architectural document review

Types of documentation: 
  - As built drawings
  - Equipment inventory
  - Submittals/test and balance reports
  - Controls schedule
  - Maintenance logs/service requests

What are you looking for:
  - The major building loads
  - Control strategies
  - Efficiencies of equipment
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Engineering and architectural document review

1. Engineering and architectural document review

Typical design work products

• A_._ (e.g. A1.0) : Architectural

• S_._ : Structural

• M_._ : Mechanical (HVAC)

• E_._ : Electrical (including lighting)

• P_._ : Plumbing (domestic water, 
hot water, waste water)

• C_._ : Civil (site work, stormwater)

• L_._ : Landscape
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Building floor plan

1. Engineering and architectural document review

• Info:
    - Name and location
    - Year of construction
    - Size: floors, sf
    - North arrow
    - Locations of mechanical, 
electrical and other rooms with 
specialized equipment

• If drawings not available
    - photograph egress plans
    - Building outline from 
Google maps

http://www.veritasschool.net/plans.html

http://www.veritasschool.net/plans.html
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Equipment inventory demo

1. Engineering and architectural document review

http://www.irs.gov/pub/irs-procure/techexhibit_5_equipment_pm_inventory.pdf

http://www.irs.gov/pub/irs-procure/techexhibit_5_equipment_pm_inventory.pdf
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Catalog existing equipment

1. Engineering and architectural document review

• System configuration
    - Equipment:

§       Type
§       Quantity
§        Efficiency 

• Controls
    - Identify schedules (Building automation system)
    - Locate other sensors and controls
    - Locate zone controls



E. Elements in preliminary analysis of building 
performance data

1. Engineering and architectural document 
review
2. Geographical and climatic review
3. Review and analysis of current energy use 
and costs
4. Benchmarking procedures
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Geographical and climate review

2. Geographical and climate review

http://www.commercialwindows.org/codes
standards_ashrae90_1_more.php#2010

http://www.commercialwindows.org/codesstandards_ashrae90_1_more.php
http://www.commercialwindows.org/codesstandards_ashrae90_1_more.php
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Geographical and climate review

2. Geographical and climate review

http://www.commerci
alwindows.org/code
sstandards_ashrae9
0_1_more.php#2010

http://www.commercialwindows.org/codesstandards_ashrae90_1_more.php
http://www.commercialwindows.org/codesstandards_ashrae90_1_more.php
http://www.commercialwindows.org/codesstandards_ashrae90_1_more.php
http://www.commercialwindows.org/codesstandards_ashrae90_1_more.php
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Climate data for simulation

2. Geographical and climate review

http://apps1.eere.energy.gov/buildings/energyplus/weatherdata_simulation.cfm
Weather Bank - maintains hourly and daily historical data records from every National Weather Service 
reporting station in US, as well as other locations around the world. They archive weather data on a real-
time basis and certain updates are made hourly. This hourly archiving began in late Nov., 1994.

National Climatic Data Center - NCDC is the world's largest active archive of weather data. NCDC 
produces numerous climate publications and responds to data requests from all over the world. NCDC 
operates the World Data Center for Meteorology which is co-located at NCDC in Asheville, North 
Carolina, and the World Data Center for Paleoclimatology which is located in Boulder, Colorado.

Weather Source - Weather Source provides historical and real-time digital weather information for more 
than 10,000 locations across the United States and around the world.

Weather Analytics - Site specific weather files in EnergyPlus format based on the latest 30 years of hourly 
data are now available from the private sector company Weather Analytics for any official weather station 
on more than 600,000 35-km grid tiles across the globe. These files are built by integrating hourly 
weather station observations and the new NOAA reanalysis data sets. Both Typical Meteorological Year 
(TMY) files and individual, Actual Meteorological Year (AMY) files are available, as are files constructed 
from the previous 12 months.

Meteonorm - Meteonorm extrapolates hourly data from statistical data for a location. Where statistical 
data aren't available, Meteonorm interpolates from other nearby sites. Generally, a statistical approach is 
a last resort - weather files generated from statistics will not demonstrate the normal hour-to-hour and 
day-to-day variability seen in measured data.

http://apps1.eere.energy.gov/buildings/energyplus/weatherdata_simulation.cfm
http://www.weatherbank.com/archive.html
http://lwf.ncdc.noaa.gov/oa/climate/climatedata.html
http://weather-source.com/
http://www.weatheranalytics.com/buildingmodeling.html
http://www.meteonorm.com/


E. Elements in preliminary analysis of building 
performance data

1. Engineering and architectural document 
review
2. Geographical and climatic review
3. Review and analysis of current energy use 
and costs
4. Benchmarking procedures
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Utility analysis

3. Review and analysis of current energy use and costs

• Utility rate schedules

   - used to calculate the savings and paybacks

http://www.uos.harvard.edu/fmo/building_maintenanc
e/quincy_house_energy_audit.pdf

http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
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Energy performance summary by fiscal year

3. Review and analysis of current energy use and costs

http://www.uos.harvard.edu/fmo/building_mai
ntenance/quincy_house_energy_audit.pdf

http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
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Utility spending breakdown

3. Review and analysis of current energy use and costs

http://www.uos.harvard.edu/fmo/building_mai
ntenance/quincy_house_energy_audit.pdf

FY 10          FY09  FY08

Steam was the most expensive utility followed by electricity.

http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
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End use component energy usage breakdown

3. Review and analysis of current energy use and costs

http://www.uos.harvard.edu/fmo/building_mai
ntenance/quincy_house_energy_audit.pdf

http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
http://www.uos.harvard.edu/fmo/building_maintenance/quincy_house_energy_audit.pdf
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Energy use and cost indices by fiscal year

3. Review and analysis of current energy use and costs
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Electrical demand by fiscal year

3. Review and analysis of current energy use and costs

Because the demand has been stable for the past three fiscal years, the 
audit team recognizes equipment and operations have been consistent 
and will look for opportunities to reduce the building’s peak load.



E. Elements in preliminary analysis of building 
performance data

1. Engineering and architectural document 
review
2. Geographical and climatic review
3. Review and analysis of current energy use 
and costs
4. Benchmarking procedures
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Benchmarking

Required data for benchmarking?
  - Portfolio Manager username and password.

  - The building street address, year built, and contact information.

  - The building gross floor area and key operating characteristics for each 
major space type. 

  - 12 consecutive months of utility bills for all fuel types used in the building.

Data Collection Worksheet: 
http://www.energystar.gov/ia/business/downloads/PM_Data_Collection_Worksheet.doc

Portfolio Manager Quick Reference Guide:
http://www.energystar.gov/ia/business/downloads/PM_QuickRefGuide.pdf?cff0-e2dd

© Corporator.com

4. Benchmarking procedure

http://www.energystar.gov/ia/business/downloads/PM_QuickRefGuide.pdf?cff0-e2dd
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Partial Data Collection Worksheet

4. Benchmarking procedure
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Benchmarking – Identify Energy Efficiency Projects

4. Benchmarking procedure
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Benchmarking – Identify Energy Efficiency Projects

4. Benchmarking procedure
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Benchmarking – Track Progress over Time

4. Benchmarking procedure
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Benchmarking – Verify and Document Results

4. Benchmarking procedure



BEST Center Curricula, Resources & Recordings 
 
Academic Programs 
Georgia Piedmont Technical College - Building Automation Systems 
Milwaukee Area Technical College - Sustainable Facilities Operations 
Laney College - Commercial HVAC Systems 
City College San Francisco - Commercial Building Energy Analysis & Audits 
 
Professional Development Materials, Presentations & Videos 
National Institutes 
Building Automation Systems Instructor Workshops 
Webinars (e.g., BEST Talks) 
 
Faculty Profile Videos  
Reports & Case Studies 
Marketing Resources 
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