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Millenium Energy Company
Established in 1998, Millenium Energy Company is an energy 
consulting firm specializing in energy use analysis, design of energy 
efficient HVAC building automation control systems, building 
commissioning for energy efficiency, and implementation of energy 
efficiency projects for new and existing facilities. 

Larkin Engineering, LLC 
Founded in 1996, Larkin Engineering provides a wide range of 
mechanical engineering services related to HVAC and plumbing 
systems (MEP). The firm’s focus is on providing efficient systems that 
meet or exceed the client’s requirements for comfort and functionality. 
Past experience includes design of systems for a wide array of facilities 
including industrial, commercial, and institutional buildings.  



Promoting Innovative Energy Efficient Design

Application of Improved HVAC Technologies

Energy Policy Act 1992 and
EPAct  Amendments of 2005



Government and the Private Sector are driving 
the effort to GO Green.

Energy Efficiency Drivers

 Aging HVAC infrastructure 
 New energy efficient technologies
 Cash rebates offered by the local utility
 Need to reduce operating costs due to rising 

energy prices and shrinking budgets
 Climate change – “reduce environmental footprint”



Install more efficient heating systems
Condensing boilers are 15%-20% more 
efficient than standard boiler systems.

Install more efficient chiller technology
Current Chiller and cooling system technologies 
can be 50% more efficient than old chillers.
(.33 KW/Ton for new chillers vs. 1.4 KW/Ton old DX A/C)

Convert to variable capacity/variable volume flow
80% flow provides a 50% reduction in pumping power use.

Use Improved Technologies 
Energy Policy Act 1992



Convert to Variable Capacity – Install VFDS
VFD’s on fans and pumps can reduce 
electric use from the motors by 50%.

Upgrade to best available control technologies
Demand Control Ventilation (DCV) can 
reduce energy consumption in a fan system 
by 40%.

Install Energy Efficient Lighting
LED’s can reduce lighting energy costs by 
75% and reduce internal heat generation

Use Improved Technologies



City of Dearborn
HVAC Infrastructure and 
Energy Initiative

Awarded
Project of the Year 2021

by the

American Public Works Association (APWA)

Nominated
National Project of the Year



The City of Dearborn launched an initiative for 
designing and installing comprehensive HVAC 
renovations

The objective was to transform the City’s 80-acre building 
complex on Michigan Avenue across from the Ford World 
Headquarters into a world-class, energy-efficient, and 
sustainable municipal building campus:
1. Replace all aging heating and cooling infrastructure (1960s) with new 

equipment that would operate effectively for years to come without 
continuous parasitic maintenance costs. 

2. Design the new system with the most current and energy-efficient 
technology to best serve the community in a sustainable manner and 
minimize the City’s energy use and carbon footprint. 



Project Includes 6 Buildings: 
1. Dearborn Administrative Office Building (DAC)
2. Ford Community and Performing Arts Center
3. Henry Ford Centennial Library
4. Police Building and Jail
5. Courts Building
6. Central Cooling and Electrical Distribution Plant (the Powerhouse)



Dearborn Administration Center (DAC):
• Improve accessibility for the constant flow of pedestrian traffic of 

both members of the community and city staff.
• Replace old Trane IntelliPak Rooftop units with upgraded controls.

DAC Entrance Renovations



Henry Ford Centennial Library Renovations:
• Replaced all HVAC equipment in the building with new Trane units.

• Disconnected steam heating from powerhouse and installed distributed 
heating using modular condensing boilers.

• Installed all new LED lighting and automated lighting controls 
throughout the building.



Ford Community and Performing Arts Center 

• Replaced dehumidification system in the Natatorium.
• Replaced all HID pool lighting with new led fixtures.
• Converted the entire building from steam served from the Central 

Powerhouse boilers and installed local, high-efficiency Lochinvar 
condensing boilers to supply heat to the building and pools.



• Converted the building hydronic systems (both heating and cooling) 
to variable flow. 

• Replaced all old freon-cooled rooftop HVAC units with new 
high-efficiency water-cooled units served from the central chilled 
water plant. 

• The new Daikin rooftop units are equipped with direct-drive, 5-fan 
array, variable-speed (ECM) motors, and CO2 sensors that manage 
the building heating and ventilation based on occupancy. 

• Replaced all obsolete HVAC controls with new state-of-the-art 
computerized control system to manage all heating and cooling 
in the building.

• Installed all new LED lighting fixtures to reduce lighting cost by 
one-half.



• Replaced HVAC units with Trane direct-drive fan units.
• Replaced the building automation system with Tridium system.
• Converted building steam heating from the Powerhouse to 

distributed hot water heating by installing new Aerco Benchmark 
high-efficiency condensing boilers in the building. 

• Converted hot and chilled water distribution to variable flow.
• Installed LED lighting.

Police, Jail, and Courts Buildings:



• Converted the entire building from constant air volume to the new 
variable volume (VAV) control based on building occupancy.

• Converted all constant volume hot water and chilled water 
distribution systems in the building to variable volume flow utilizing a 
patented flow control system called E~flow.

• Replaced numerous suspended ceilings with new ceiling tile as a 
result of installing new ductwork in variable volume boxes in many of 
the ceilings throughout the building.

• Replace all remaining fluorescent fixtures with new LED lighting.

• Installed radiant gas heat in the Police Building garage Area. 



Powerhouse and Central Cooling Plant:



Centralized Cooling Converted to Variable 
Volume Pumping: 
The cooling system has been centralized at the new central cooling plant, 
in which 1,200 tons of new high-tech, high-efficiency, electromagnetic 
bearing chillers will be installed. 

The two 600-ton Daikin Magnitude chillers are now operating at less than 
50% of the electric power originally needed to provide cooling to the 
campus. 

These new chillers provide variable cooling water flow through the tunnel 
chilled water distribution system to the campus buildings depending on 
the cooling demand by using state-of-the-art differential energy control. 

Demand-based cooling greatly reduced chiller operating cost and electric 
pumping costs. Onboard chiller operating controls are being integrated 
directly into the new Tridium enterprise distributed building automation 
system (dBAS).





The patented differential energy control (E~flow) algorithm requires only 
inexpensive temperature inputs of supply and return water temperature, 
along with a few system and building metrics. 

This software-based function then automatically slows
down and speeds up pumps based on building energy 
demand.

Also, because it is based on both temperature and flow, it provides a 
direct relationship to building energy consumption.

This direct relational control is therefore the most accurate method of 
controlling the pumping system, which is directly based on the actual 
energy demand.

It is important to note: The City of Dearborn central cooling plant pumping 
system supplies chilled water to 4 buildings via several thousand feet of 
tunnel and buried line. 

The main chilled water loop that extends from the Powerhouse has no 
valves, designed to pump water at a constant temperature and a constant 
volume to the outlying buildings. 



Project Performance and Savings

Energy Cost Savings:
• Expected to save approximately 4,000,000 kilowatt-hours of electric 

use.
• A peak electric demand savings of 1.2 megawatts is expected.
• Nearly $500,000 annually in natural gas and electric energy costs.

Natural Gas Cost Savings:
• Gas cost savings for conversion of the campus from central steam to 

distributed hot water using condensing boilers is expected to be 
approaching 50%, over $150,000 annually.



Project Performance and Savings

Comprehensive Design Strategy for 
Maintenance Cost Savings:
• Maintenance cost savings expected over $75,000 annually.

Rebates from the DTE: 
• Cash rebates expected to be approximately $200,000.



Sustainability 
Net Zero Electric Demand (?) 

Exploring plans to utilize solar electric generation 
technology to offset electric use during peak electric 
cost hours reduces electric demand and shift 
purchase of electricity to low-cost nighttime hours. 

This technology is currently under consideration and 
will be reviewed in more detail once the new electric 
usage and new peak demand information are 
determined following full implementation and full 
annual data is available.



Questions?

Millenium Energy Company



Auxiliary Slides



The innovative energy design strategies utilized to 
accomplish these results include:
• Converting all buildings from steam heating to distributed hot water 

heating utilizing high-efficiency condensing boilers with long-life 
stainless steel heat exchangers.

• Reduction in energy use by installing new state-of-the-art and energy-
efficient equipment such as fans, pumps, chillers, cooling towers, 
lighting, etc.

• Installation of a new state-of-the-art distributed building automation 
system (dBAS).

• Applying energy-efficient operations strategies for high-efficiency 
centralized cooling, distributed heating, and building ventilation 
focused on building occupancy. 

• Load-shifting the cooling load from inefficient air-cooled R-22 rooftop 
units to the new high efficiency central cooling plant.

• Converting the campus cooling water distribution system from 
constant volume to high-efficiency, demand-based variable volume 
control.



The maintenance cost reduction measures include:
• Eliminating the old, high maintenance, central steam heating plant. 
• Removal of the campus steam distribution system: Several thousand 

feet of aging steam piping was removed from the underground tunnels
throughout the campus. 

• Most of the aging HVAC units on the campus were replaced with new 
units having direct-drive fans, instead of the old belt-driven motors. 

• All pump systems were replaced throughout the campus with premium 
efficiency motors and high-efficiency pumps.

• The old chillers were replaced with new 600-ton electromagnetic 
bearing chillers with oil-less compressor bearings, which do not require 
any periodic oil changes. 

• Most of the campus lighting was replaced with LED fixtures.
• The obsolete campus Novar building automation and temperature 

control system was replaced with a new Tridium system.
• The cooling towers were replaced with new long-life towers designed 

for minimal maintenance.



Mechanical and 
Energy Assessment

Energy Analysis
• Create an energy database for the base year
• Perform a comparative analysis of building energy use
• Estimate ener4gy savings by building

Mechanical, Electrical, and Lighting System Review –
Compare Useful Life, Efficiency, Maintenance Costs?

• Boilers/Chillers
• Controls
• Heating and Chilled Water Distribution Systems
• Air distribution Systems
• Lighting

3. Create mechanical system database
4. Provide cost estimate for replacement or repair of all systems 
identified in the database.



Reducing Campus Peak Demand
The renovations revolved around:
1. The installation of a new campus-wide building automation 

system.

2. Installing new state-of-the-art, variable speed, electromagnetic 
bearing oil-less chillers after central cooling plant.

3. Replacing the old inefficient cooling tower with variable speed 
cooling fans.

4. Shifting the cooling load from the outlying buildings, like the 
Community Center, which was cooled by old and inefficient 
electric DX compressors, to water cooling from the new central 
cooling plant, and

5. Converting the constant-flow design of the old Powerhouse chilled 
water distribution system built in the 1960s into state-of-the-art 
variable flow distribution system using patented E~flow 
technology.
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