
Midwest Energy 
Solutions Conference, 

2024
Chicago, Illinois

January 30th – February 1st

Energy Studies, Results and ECM’s For
Willis Tower – Chicago

110 Story – 4.8 Million Square Foot
Built 1973

1



Lance Rock

 Patents: Holder of 3 Energy Technology Patents and 

2 Energy Technology Patents Pending:

• US 9,470,431 B2

• US 9,696,057 B2

• US 10,302,327 B2
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The scope of this presentation is quite extensive, 
with several slides that go beyond the time I have 

been allocated to speak. The purpose of this 
presentation is to encapsulate the testing 

procedures, the executed work, and the cost 
savings that have been achieved to date for       

Willis Tower in Chicago.

 At your earliest convenience, please take the time to go through the slides 

to gain a comprehensive understanding of the capabilities of AMP's 

software and how it can benefit your building as a representative, or 

enhance the services offered by your company as an energy professional.
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AMP Software is Energy Auditor and    
Energy Professional Technician Based

 AMP Software offers a subscription-based service that guides users through the energy audit process, ensuring accurate 

data collection and entry. Each subscription comes with the necessary training for performing energy audits, collecting 

data, and entering it effectively.

 The software ensures standardized and normalized data collection, yielding consistent results and optimal prescriptive 

Energy Conservation Measures (ECMs), guaranteeing thorough and effective testing.

 AMP’s “field software” isn't installed directly in or on a building's HVAC Building Automation System (BAS) or components. 

Instead, it's accessible to mechanical engineering firms, energy auditing professionals, Energy Service Companies (ESCOs), 

mechanical contractors, building engineer professionals, and anyone interested or involved in the building energy 

auditing field.

 AMP is currently in the process of developing their "Green Box," a mechanical device for installation on building HVAC 

systems to automate energy auditing tests and analyses. This innovation aims to maintain optimal energy efficiency in 

HVAC systems using system heat transfer and fluid flows.
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Project Approach
 To maximize heat transfer:
1. Identify water flow/GPM Sensible & Total BTU/h values.
2. Identify coil airflow/CFM Total BTU/h transfer via Enthalpy.
3. Identify coil airflow Sensible BTU/h transfer.
4. Identify viable ECM (Energy Conservation Measure) adjustments.
5. Determine the necessary ECM hardware (pulleys, belts, motors).
6. Determine the necessary ECM services (coil cleaning, duct sealing).

Gallons Per Minute (GPM) – Cubic Feet per Minute (CFM) –
Energy Conservation Measures (ECM’s)
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WILLIS TOWER
Built in 1973 a s the Sea rs Tower in Chica go | 110 stories –  4.8M SF

Ownership: Bla ckstone | Property Ma na gement: EQ Office

RESULTS
First pha se: 35.0% to 45.0% HVAC energy sa vings | ROI <3 mos. –  COMPLETE 
Energy Sa vings Va lida tion interna lly performed by: Aquicore, a nd Cyclone Energy Group

Second pha se: projected 40- 60% HVAC energy sa vings –  PLANNED

METHODOLOGY 
AMP’s pa tented process & softwa re used to test HVAC system performa nce 
versus the HVAC system’s designed performa nce.

AMP softwa re prescribed solutions to optimize a ll system components, 
mecha nica l, a nd hea t tra nsfer devises. 

AMP report provides full visibility of pre a nd post test results to building 
ma na gement for improved governa nce of work rela ted to recommended 
solutions. 

AMP |  WILLIS TOWER PROJECT



HVAC systems have become the most accessible 
opportunity for energy conservation. 

 Realized energy savings start at a significant 20%, reaching 
upwards of 65% on less efficient HVAC systems.

 On average, energy savings range from 30% to 55%. With 
lighting costs markedly decreased due to high-efficiency 
upgrades and energy conservation measures (ECMs), HVAC 
systems now represent 65% to 70% of a facility's total 
energy bill.

 Return on investments (ROIs) for these energy savings 
measures are typically seen within one year. The focus is 
on implementing ECMs for both new and existing systems 
before considering the replacement of HVAC equipment 
that may not be necessary.
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Sciences and Principles Used
at Willis Tower

 Tracer Gas Principles:
• Ambient tracer gas process using
• 0.0 Carbon Emissions Versus

• Avoided using the ideal tracer gas, Sulphur Hexafluoride (SF-6). 
SF-6 has 23,500 times the global warming potential of carbon dioxide (CO2).

 Related Fields:
• Thermodynamics – 1st & 2nd Laws
• Psychrometrics
• Testing and Balancing
• Mechanical Engineering
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Method of Performance
Psychrometrics

 Key: Set the system up for "Steady State Operation"
1. Select a reliable fluid flow source (H2O). (Other sources can be 

refrigerants, electric resistance heating coils, gasses)

2. Identify the fluid flow sources in BTU/h (H2O Sensible).
3. Identify other fluid flow sources in terms of Enthalpy (Air).
4. Identify O/A (Outdoor Air) and R/A (Return Air) Sensible Dry 

Bulb Temperatures (Air).
5. Remove any Motor Heat if added to the fluid flow (Air).
6. Remove any Fan Heat of Compression (Air).
7. Perform all testing and record all performance data in AMP's 

Software within 20 minutes or less of starting the test.
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AMP’s Patented Process Software
Overview

 To optimize system performance using AMP Software:

1. Input the field-testing data.

2. Software partitions the collected data and compares the actual system 

performance data against the design performance data.

3. Computes all fluid flows, including Latent Heat and Sensible Heat.

4. Computes the performance of all individual system components and provide 

solutions to optimize all system components, mechanical, and heat transfer 

devices to within a 1.0% margin of error.                                                  
(Note: Above mentioned error of 1.0% is based on the inherent error of the testing devices used).
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AMP’s Patented Process Software
Overview Continued

 To optimize HVAC system efficiency, AMP software:

1. Computes the actual Brake Horsepower (BHP) and the required BHP.

2. Computes the necessary fluid flow adjustments, including Cubic Feet per Minute (CFMs), 

Gallons per Minute (GPMs), Feet per Minute (FPMs)/Velocities, and Freons.

3. Computes the required individual system components, ensuring pulleys, belts, and impellers 

are void of error.

4. Computes the ideal system Static Pressure (SP) setpoints.

5. Computes Kilovolt-Amps (KVA) & Kilovolt-Amp Reactive (KVAR) Power Factor (PF) issues and 

compute the corrective/required capacitance to mitigate utility revenue PF penalties.
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AMP’s Patented Process Software
Additional Features

 AMP’s HVAC system software:
1. Calculates the actual operation kilowatts (kW) of the 

motor.
2. Determines the Fan Tip Speed (FTS).
3. Identifies and addresses issues and errors in piping 

fluid velocity.
4. Assesses and computes duct fluid velocity issues and 

errors.
5. Schedules specific and optimized filter changes.
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AMP Plaques
Designate your Buildings as

Energy Efficient and Infectious Disease Compliant
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Plaque
 100% Bronze for inside
     or outside applications.
 30” Round.
 103 Pounds.
 Other styles and sizes 

are available.



UBES Inc.
2100 Manchester Road, Suite 601

Wheaton, Illinois, 60187
Office: (630) 790-4940
Cell: (630) 514-8831

Email Lance: lancerock@auditmasterpro.com
Email Office: contact@auditmaster.pro

https://auditmasterpro.com
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