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University of Nebraska – Industrial Assessment Center
OUR TEAM

• 2 Faculty Members
• 1 Energy Engineer
• 4 Grad  Engineering students
• 12 Multi-Disciplinary 

Undergraduate Engineers
• Funded by a Grant from the 

Department of Energy



U.S. Department of Energy (DOE), Industrial Assessment 
(IAC) Program

• Nebraska Industrial Assessment Center (NIAC) started 
September 1, 2016 on a 5-year grant

• IAC program has been around for 40 years
• Centers train teams of students to perform no-cost 

energy, productivity and waste assessments for small to 
medium-sized manufacturers and wastewater treatment 
plants





Center Goals
• Provide current, relevant technical assessments to SMEs 

in the region
• Enhance energy education and student experience 
• Help network students into summer and full-time 

positions in the energy engineering field
• Work with partners to leverage resources and improve 

outreach to constituents
– Joint assessments
– Answering billing and energy use data questions 

concerning clients



Target Demographics of Center Clients

• Located within 120-150 miles of Lincoln normally
(trips that would require an overnight stay would
typically be scheduled over the summer or on
semester breaks)

• Gross annual sales below $100 million*
• Fewer than 500 employees at the plant site*
• Annual utility bills (electricity, gas, water, etc.) more than $100k and less than $2.5 

million*

* can obtain exceptions for all but the $100K min. in annual total utilities 



Topics of Current Competence
• Lighting
• Compressed Air
• VFD’s
• Demand management and power factor correction
• Boilers
• Smart manufacturing/process improvements
• Water conservation and wastewater surcharge 

reduction (deduct meters)
• Insulation
• Cooling towers
• Data loggers of various types (temperature, light, 

pressure, vibration, etc.)



NIAC Partners and Collaborators:

1. Utilities
• Lincoln Electric System (LES), Nebraska Public Power District (NPPD), 

Municipal Energy Agency of Nebraska (MEAN)

2. Government or University Entities and Agencies 
• Nebraska Manufacturing Extension Partnership (MEP), Nebraska 

Department of Environment and Energy (NDEE)

3. Energy Service Providers 
• IC Energy Solutions, Asset Environments, Rasmussen Mechanical 

Services

Some of our partners may already be 
working with you (eg. Rasmussen 

Mechanical Services from Council Bluffs)



Assessment Cycle
Pre-Assessment Work
• Client Research
• Utility Collection and Analysis
• Gathering Facility Specific 

Information

Assessment Day

Post-Assessment and
Follow-Up Survey



Preassessment Work

Client Research
• Who are you?

• Scope of Company

• Number of Facilities

• Main Products and Consumers



Preassessment Work

Utility Collection and Analysis
• Provide 1+ year of continuous utility data

• Electricity
• Water
• Gas
• Others

• Obtain directly from utility providers?
• Ensure completeness
• Ensure company fits DOE metrics



Preassessment Work
Utility Collection and Analysis

• Enter data into a 
spreadsheet

• Verify billing structure

• Graph data and look for 
trends or irregularities



Preassessment Work

Potential Recommendations
• Incorrect billing structure

• Inconsistent water values

• Investigating peak demand

• Reduce fees



OUR TOOLS
• Thermal Imaging Camera
• Flue Gas Combustion Analyzer
• Laser Tachometer
• Light Meter
• Anemometer
• Ultrasonic Air Leak Detector
• Vibration Logger
• Temperature/Humidity Logger
• Current Logger
• Power Logger
• Dissolved Oxygen Meter



Assessment Day
• Team of 6-8 Students and Staff Conduct 

Comprehensive 1-day No-cost Energy 
Assessment

• Interaction with plant staff
• Intake Meeting (~8:00 a.m.)
• Exit Interview (~3:00 p.m.)
• Plant tour and gathering data

• Logistics
• Parking, badges, specialized PPE
• COVID-19 Adjustments
• Dedicated “home base” for the day
• Wi-fi
• Lunch



Post-Assessment and Follow-Up Survey

After Assessment
• Follow-up questions
• Report delivery within 

60 days

Follow-Up Survey
• 9-10 months after assessment day
• 10-15 minutes on phone to complete



Case Study Examples

• Boiler
• Steam Traps
• Water Reduction



Boiler
• “A boiler is only efficient when turned off” (Rasmussen)
• An Ethanol plant had a boiler that was running without an 

economizer
• An economizer is a special heat exchanger used to 

transfer heat from flue gas to the water entering the 
boiler



Boiler

• Every 40ºF taken off 
flue gas results in 1% 
savings on gas usage 
by boiler

• Using a flue gas 
analyzer, we can 
determine the 
temperature

• A FLIR camera



Boiler Case Study: Economizer
• Temperature flue gas 242ºF

• % Reduction = 242ºF/40ºF 

• % Reduction = 6%

• Boiler ran at 90% load

• Natural Gas Savings = % Reduction * Ngannual

• Natural Gas Savings = 5.4% * 23,600 MMBtu/year

• Annual Savings = $64,400 on natural gas

• Plant spent = $1.1 million on natural gas

• Payback Period =1.4 years



Steam Traps
• Filter out condensate within the pipes
• Lifespan of 5-7 years
• Fail in two ways

– Open (lose steam)
– Closed (reduce heat transfer)

• From DOE tip sheet 30% of steam traps can fail if not 
checked and maintained within 3-5 years

• Temperature, sound, and visually
• Should be performed once a year
• FLIR imaging cameras used to detect temperature https://www.energy.gov/eere/amo/tip-

sheets-system

https://www.energy.gov/eere/amo/tip-sheets-system


Functioning Steam Trap

• Inlet Temp >302ºF (Steam)
• Outlet Temp 260ºF (Condensate)



Failed Steam Trap

• Inlet Temp 179ºF (Condensate)
• Outlet Temp 178ºF (Condensate)
• Corrosion, reduced heat transfer



Estimated Savings
• Two ways to lose money: lost steam and lost heat transfer
• 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 ∗
𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴𝐴 𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂𝑂 𝐻𝐻𝐻𝐻𝐻𝐻𝐻𝐻 ∗ 𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵𝐵 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶

• $5 per 1,000 lbs of steam

National Board of Boiler 
and Pressure Vessel 
Inspectors



Steam Trap Case Study (Ethanol Plant)
• Four failed traps
• 48 lb/hr

• 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = 48 𝑙𝑙𝑙𝑙/ℎ𝑟𝑟 ∗ 8,664 ℎ𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜
𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦

∗ $2.770
1,000 𝑙𝑙𝑙𝑙𝑙𝑙

• 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = $1,152
𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦∗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

• 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = $1,152
𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦∗𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

∗ 4 𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡

• 𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇𝑇 𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝐿𝐿𝐿𝐿𝐿𝐿𝐿𝐿 = $4,608
𝑦𝑦𝑦𝑦𝑦𝑦𝑦𝑦

• Payback Period = 0.3 years



Water Reduction
• Energy is 60-80% of water cost (sanitation)
• Leads to reduction in product loss (food manufacturing)
• Reduce wastewater and water bills
• Ultrasonic flow meters for collecting data and verifying 

sensors are working properly 





Example Water Reduction Recommendations

• Squeeze Nozzles
• Flow constrictors
• Level Sensor
• Deduct Meters
• Closed-loop chiller



Water Reduction Case Study: Chiller
• Facility used 62 gal/min to cool two mixers
• Water sent directly to sewer drain 
• Led to large water & wastewater bill



Chiller Analysis

• Recommendation, closed-loop chiller
• Find heating load
• Q = m * c * ΔT
• Q = 30 ton



Chiller Recommendation
• Annual Water Usage – 4,650,000 gal/year (using 62 gpm

and hours of operation)
• Chiller recycles the water 
• Water Cost savings = $10,035/ year
• Wastewater Cost savings = $16,084/year
• Chiller Electricity cost = $2,240/year
• Total Savings = $23,879/ year
• Payback Period = 1.9 years



Self-Help Videos: Common E2/P2 Suggestions
https://engineering.unl.edu/iac/niac-webinar-videos/



For more information related to 
assessments, contact:

Dr. Robert Williams
rwilliams2@unl.edu
or visit:   

https://engineering.unl.edu/iac/

mailto:rwilliams2@unl.edu
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