
Energy Auditing Basics 

Presenter
Presentation Notes
     A non technical review of how to perform and energy audit and what to do with the information. An energy audit includes more than just taking measurements. In order for the measurements to be useful, they must be part of a systematic procedure to identify and implement the most cost-effective energy-conservation programs. Energy audits involve gathering system information, measuring energy use, developing conservation strategies, choosing the most cost-effective plan, implementing changes, and verifying results.



 
Form a team 

 

Define the audit scope 
 

Chose the level of detail required 
 
 

 
 
 

Preplanning 
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Presentation Notes
Energy audit preplanning begins with making a commitment to energy conservation.
Multiple levels of the business must be involved and dedicated to making the entire audit process a priority. 
The initial goals of the preplanning phase are to establish the audit team members, decide on the scope of the audit, develop a spreadsheet for data entry, document a timeline for tasks to be completed, and assign team member responsibilities. 
The preplanning process may last a few weeks, depending on the size of the facility and scope of the audit.



• The American Society of Heating, Refrigerating 
and Air-Conditioning Engineers (ASHRAE) 
identifies three levels of energy audits: 

• Walk-through Assessment: energy bills 
are analyzed and, possibly, a brief visual survey 
of the facility is conducted. The subsequent 
report identifies no-cost and low-cost 
opportunities. This is the least costly of the three 
levels. 
 

Level 1 
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Presentation Notes
Energy bill analysis is the most beneficial portion of this level.

Understanding each line item on your bill will give you a better understanding of the current operational cost



• Energy Survey and Analysis: a more 
detailed analysis is conducted, including a 
breakdown of how energy is used within the 
building. Recommendations consider an owner's 
operations and maintenance, constraints, and 
economic criteria. Potential capital-intensive 
opportunities are identified in the final report for 
further research and analysis. This is the typical 
level of audit. 
 

Level 2 
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This is the purpose of the spreadsheet. 

 If it is a system audit an actual energy use should be required. If it a facility wide audit expected energy use may be considered.



• Detailed Analysis of Capital-Intensive 
Modifications (Investment-grade Audit): 
this analysis focuses on capital-intensive 
opportunities and provides a higher degree of 
monitoring, data collection, and engineering 
analysis. The report includes detailed cost and 
savings information with a high-level of 
confidence sufficient for major capital investment 
decisions. 

Level 3 

Presenter
Presentation Notes
Normally is required for an asset addition or replacement. Does require an actual energy use baseline, specialty tools may be required



 
• Develop a spreadsheet which is usable for 

recording all of the inputs, outputs, 
controls, hours of operation, hours of use, 
physical condition of the consumer, point 
of use, area condition and comments.  

    

Preparation 
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Presentation Notes
Develop a spreadsheet for recording all of the inputs, outputs, controls, hours of operation, hours of use, physical condition of the consumer, point of use and area condition. 
An energy audit may rely heavily on comparisons between expected energy use and actual use. Actual energy use is quantified as measured data. Baseline data is data that represents a normal operating state and is used as a point of reference. 
Most measured data is gathered later during an audit investigation, but baseline data is gathered primarily from existing documents. 
The most common sources of baseline energy use data are utility bills. Billing information should cover at least the preceding 24 months. 
Other documentation that is useful when planning an energy audit or analyzing results includes equipment specifications, manufacturer recommendations for testing equipment, and maintenance records. 




 
Energy Auditing Guidebook 

 
www.energy.wsu.edu/Documents/audit2.pdf 

Resource 

Presenter
Presentation Notes
The auditing portion of an energy audit consists of two phases. 
First, the core members of the audit team conduct an investigation ; Second, is to prepare and audit report using the supporting members of the audit team. 
This resource might be a useful reference manual.  



Preparation 
 

• Gather utility information for 24 months 
 

• Discuss each line item with your utility 
provider for a thorough understanding 
 

• Obtain a floor-plan and establish a route 
 

• Identify meter locations and the area that it 
services 
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Presentation Notes
It’s sometimes helpful to understand your cost per unit before starting on your audit. Utility information should include all fuels, electricity and water



• Notepad 
• Voice recorder 
• Camera 
• Flashlight 
• Safety equipment 
• Metering instruments (if required) 

Common Equipment Needs 
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Presentation Notes
Equipment needs are dependent on the audit focus and may require outside contractor assistance



• To identify where the utility dollars are 
spent 

• To inventory all consumers for the rated or 
actual utility use. 

• To identify energy conservation 
opportunities (no or low cost changes) 

• To identify energy conservation measures 
(retrofits) 

 

 

Objective 
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An audit investigation involves the inspection of each system within the scope of the audit. It traces from the source of energy or the resource to each point of use. A variety of test instruments may be used during the investigation to identify energy waste. 
The audit assesses the efficiency, physical condition, and operating profile of the equipment, including the duty cycle, load changes, and controls.
The length of this phase may last from several days to several weeks, depending on the size of the facility and whether extended data logging is needed. Collected data is recorded for later analysis.
 



 

• Building Energy Software Tools  
    

http://apps1.eere.energy.gov/buildings/tools_directory/ 
 

• Conversions, Calculators and Formulas 
 

www.engineeringtoolbox.com  
 

Tools 
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They are software and calculators packages you can will aid in developing an audit report. 
The financial cost of each instance of wasted energy is calculated, based on the audit measurements. 
For each energy problem, one or more possible remedies may be listed, along with their estimated total costs.
 Total costs must include any financial impact of completing the project, including equipment expenses, installation or repair labor, employee training, and process downtime. 
The financial analysis portion presents the ROI estimates for each option



Lighting Points to Consider 

• Indoor and Outdoor 
• Control System 
• Fixture Ballast Usage 
• Adequate Lighting 
• Proper Fixture Placement  
• Technology Upgrade 
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Presentation Notes
NMC next slide



Project Annual Savings Environmental Impacts 
Lighting Retrofit $39,400 695,400 kWh 

Case Summary 

Presenter
Presentation Notes
Lighting Retrofit 
The goals of this lighting project are: (1) to increase light levels throughout the facilities, (2) to decrease energy consumption and (3) to utilize utility
    provider incentives and state-of-the art retrofit fixtures. 

Two out dated lighting technologies were targeted in this project. T12 fluorescent fixtures were replaced with higher efficiency T8 fixtures, powered by electronic ballasts. Incandescent bulbs, which appear in a variety of wattages throughout the two buildings, will be replaced with compact fluorescent lamps.



 
Energy Efficient Hospital Lighting Strategies 

Pay Off Quickly 
 

http://apps1.eere.energy.gov/buildings/publications/ 
pdfs/alliances/hea_lighting_fs.pdf 

Hospital Lighting Fact Sheet 
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Presentation Notes
Reference material with some ideas: Sheet 1
Upgrade exit signs to LED

Replace older T-12 lamps

Eliminate incandescent

Practicality of using occupancy sensors or daylighting sensors

And others
 




Boiler Points to Consider 

• Horsepower, Output Capacity 
• Proper Fuel Mix  
• Heating 
• Process 
• Adequate Insulation 
• System Survey 
• Energy Recovery 
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Kraft Foods next slide



Project Annual Savings Environmental Savings 
Steam Trap Program $213,000 225,000 Therms 
Boiler Economizer $135,000 130,000 Therms 
Indirect Boiler Economizer $190,000 200,000 Therms 

Case Summary 

Presenter
Presentation Notes
Steam Trap Program: There are nearly 1000 steam traps in this facility. Sample surveys conducted by the employees in the past have shown a 30 percent
   failure rate, but the surveys were never finished. A database of steam traps was created to aid in future surveys. A steam trap maintenance program
   conducted by an outside source could quickly produce savings in energy through reduction in steam losses.
Boiler Waste Heat Economizers: The plant has three boilers with maximum steam capacities of 25,000 pph each. Two boilers are online at any given time meeting the average steam demand of 25,000 pph. These boilers produce an average stack temperature of 400°F, and current feed water is pumped into the boiler at a temperature of 210°F. If boiler economizers were installed on all three stacks, feed water temperature could be increased to nearly 260°F by using the waste heat leaving the stacks. Using the waste heat creates an opportunity to save 130,000 therms per year with an annual cost savings of $135,000. Economizers provide the opportunity to lower the fuel requirements of a boiler by five to ten percent, and would reduce the combustion exhaust released to the atmosphere. 
An indirect contact condensing economizer is very similar to a feed water economizer. The main difference is that the water being heated in the economizer would be used in process. If they were able to heat process water with waste heat leaving the feed water economizer, the demand for steam in the heat exchangers would be reduced. This is a more feasible alternative to a direct fire water heater because it eliminates the fear of water contamination. If a condensing economizer were installed, it could raise the efficiency of the boiler up to ten percent and save them 200,000 therms per year with an annual cost savings of $190,000.



HVAC Points to Consider 

• Motor Size and CFM Rating 
• Conditioned Air Distribution 
• Building Condition 
• Door Seals and Windows 
• Air Balance 
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NMC slide next



Project Annual Savings Environmental  Impacts 
Dedicated Heat 
Recovery Chillers $368,125 482,394 Therms 

Upgrade Suite HVAC 
Controls $135,241 67,399 Therms 

1,209,900 kWh 
Energy Management 
System $328,500 265,420 Therms 

1,173,000 kWh 
Computer Power Mgmt $47,000 900,000 kWh 
AHU Retrofit $31,000 40,800 Therms 

Case Summary 
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Presentation Notes
 Dedicated Heat Recovery Chillers: The center’s heating, cooling and ventilation (HVAC) system simultaneously heats and cools. Chilled water is produced to first cool the supply air, and then steam is used to heat water, which in turn is used to reheat the supply air just prior to room delivery. Heat recovery chillers would reclaim the heat dumped into the chilled water lines by the north campus and use it to reheat the air in the HVAC system, thus producing savings in two areas. These chillers would reduce steam consumption for the building by 85 percent and would turn the building from a net consumer to a net producer of chilled water. 
Surgery Suite HVAC Controls: In order to be in constant readiness for the intense demands of surgical procedures, devoted AHUs and electrical loads are operated non-stop at full capacity. However, the actual need for this energy varies greatly throughout the day and drops off entirely during nights and weekends. Using a controls system that can accurately dial up or dial down the energy would result in considerable savings. 
Temperature Control and Energy Management Systems: In buildings, chilled water and steam appear to be running non-stop and only vary with outside air conditions rather than occupancy. Weekday usage does not vary from weekend usage. Installing systematic temperature controls and an Energy Management System for all floors and areas would enable them to regulate heating and cooling based on work schedules, thus reducing energy wasted during nights and weekends. 
Computer Power Management Adjustments: A portion of the campus uses approximately 2,500 computers. Few of these are set up to make use of built-in power saving modes. By changing the computers’ operating parameters to allow them to enter hibernation while workers are not in the building, roughly 100 watts of demand per computer could be saved during off-work hours. 
Lighting Sensors in Unoccupied Spaces: Mechanical rooms, elevator control rooms, stairways and circuit breaker rooms are unoccupied most of the time, yet lighting is typically left on in these areas constantly. If occupancy sensors were installed, the lights would draw power only when necessary. 
AHU Retrofit/Replace: One building currently uses nearly double the amount of chilled water that it should, based on national trends for its size and purpose. Retrofitting the air handling unit with a new coil or replacing the entire unit with a more efficient system could save $31,000 annually in chilled water use. 



Free Cooling Points to Consider 

• Demand 
• Sized Correctly 
• Control System 
• Energy Losses 
• VFD Motors 
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P&G Next Slide



Project Annual  Savings Environmental Impact 
Free Cooling $100,000 2,000,000 kWh 
Chiller 4 VFD Drive $45,000 900,000 kWh 

Case Summary Results 
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Presentation Notes
Chilled Water System Optimization: 
 Is free cooling practical for your facility? This covers a chiller installation of various age units. 
     In the course of investigating free cooling, alternative optimization strategies were identified. The use of variable frequency drives (VFD) . Small changes in drive efficiency
     could result in significant energy reduction, given the large number of annual chiller run hours.
 
Some of the chillers use a soft-start mechanism before elevating the compressor drive shaft to a full, fixed speed. Reducing chilled water output capacity is based upon internal chiller valve manipulation. Upgrading the current compressor drives to variable frequency drives would allow the compressor to control the chilled water output, thus preventing wasted energy at times of reduced chiller demand. .  



Office Points to Consider 

• Computers 
• Copiers 
• Plug Loads 
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Computer age and method of use

Copy machine age

Plug Loads, fans, heaters, chargers, refrigerators, vending machines 



 
Hospitals Pulling the Plug on Energy 

Wasting Electric Equipment and Procedures 
 

http://apps1.eere.energy.gov/buildings/publications/ 
pdfs/alliances/hea_plugloads.pdf 

Plug Load Fact Sheet 
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Sheet 2



 
University of Pittsburgh Medical Center 

 
http://apps1.eere.energy.gov/buildings/publications/ 

pdfs/alliances/hea_upmc.pdf 

Case Summary 
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University of Pittsburgh Medical Center Sheet 3

Installed a computer program to monitor power settings for 30,000 computers

Purchase a new burner analyzer

Consolidated lamp inventory

Upgrades to operating room AHU



 

Quick Win Energy Efficiency Tips for Facility 
Managers and Operators 

 
http://apps1.eere.energy.gov/buildings/publications/ 
pdfs/energysmarthospitals/esh_quickwinfs_0808.pdf 

Retrofitting Fact Sheet 
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Sheet 4

http://apps1.eere.energy.gov/buildings/publications/�


 

Chuck Geguzis 
Facilities Engineer 

Pollution Prevention Services 
Iowa Department of Natural Resources 

(319) 331-1527 (phone) 
chuck.geguzis@dnr.iowa.gov 

www.iowap2services.com 

Questions 

mailto:chuck.geguzis@dnr.iowa.gov�
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