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Mission Statement: To advance the understanding and practice of 
sound energy and resource management principles, and to provide 
a network among business, government, and utilities for information, 
education, and leadership.

Oregon Association of 
Professional Energy 
Managers

P.O. Box 6764 
Portland, OR 97228-6764

APEM SUMMER FORUM 2012! 
The True Cost of No Cost and Low Cost Efficiency Measures

Schedule:

8:00-8:30 Registration and continental breakfast

8:30-8:35 Welcome by APEM President / 
Elin Shepard

8:35-9:20 Energy Accounting, How Energy 
Investment Cases Are Made /  
Byron Courts

9:20-10:00 How to save money by engaging 
tenants in energy saving activities 
Elin Shepard

10:00-10:30 Networking break 

10:30-11:15 Rapid Payback Activities that led 
to multiple years of ENERGY STAR 
awards / Dave Cone

11:15-12:00 Is Monitoring Worth The Cost? / 
Lauren Donley

12:00-1:00  Lunch/Table Discussion

1:00-1:45  Comments from the table discussion / 
Kellee Jackson 

1:45-2:00  Wrap-up / Will Miller

When: Friday, June 1st  8:00 am – 2:00 pm 

Where: Northwest Natural Meeting Room
4th Floor, One Pacific Square 
220 NW 2nd Ave., Portland, OR 
(This site is accessible via max directly across from the Old Town/
Chinatown MAX Light Rail Station)

Why: The Oregon APEM Summer Forum will address the hidden costs 
necessary to get all those so called no-cost and low-cost energy 
efficiency measures. We’ve all heard, “there’s no such thing as a 
free lunch.” We’ll feature presentations of successful case studies 
for energy tracking, behavior, and policy programs. In addition to the 
presentations, we plan to debut a new networking opportunity over 
the lunch hour. The goal is that each participant will walk away with 
the sense of immediate action to improve their facilities.  
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As the snow finally 
melts and the flowers 
bloom, it’s a busy time 
for energy managers 
and maintenance staff. 
It’s time to start the 
chillers after their long 
winter slumber, tag out 
the boilers, change our 
thermostats, and see 
how much energy we 

can save during the shoulder months into summer. 
Maybe your school district or company have a little 
money set aside to work on capital improvements 
over these dry months, or maybe you have a list of 
things you’d like to do…if you had money. 

Low hanging fruit, no cost energy efficiency 
measures, zero cost projects – whatever you 
call it – these are the bread and butter for energy 
managers. It’s a chance to become the champion 
that makes something amazing out of nothing…or 
is it really nothing?  How do you find low-hanging 
fruit? Once it’s picked, what’s next? How do we 
work up the tree to lasting energy management 
practices? These are the compelling issues that 
we’ll explore in our upcoming summer forum. 
We’ll learn from local experts and champions 
about strategies to turn the low-hanging fruit into 
permanent change in organizations and how to 
know when it’s time to go back and pick the next 
harvest. 

Thanks to the amazing support at the spring 
forum! It was one of the highest attended forums 
in Oregon APEM history. We’d love to keep this 
momentum going into the summer forum with this 
important topic that crosses all disciplines within 
our membership. The True Cost of No Cost and 
Low Cost Efficiency Measures, will be held on June 
1 in downtown Portland. See page 1 for details of 
this exciting forum. 

Our marketing team has made some exciting 
strides to further our rebranding effort started last 
year. We now offer certificates of attendance at 
our forums for folks who would like to apply for 
continuing education credits, as well as a new 
brochure to communicate the value of Oregon 
APEM. In addition, please don’t forget the Board 
would like to partner with members and include 
your expertise to make Oregon APEM stronger. 
Please email me at eshepard@peci.org if you’re 
interested in volunteering to help with any of the 
many functions the volunteer board coordinates 
every month.     

I hope you enjoy the sunshine and I’ll see you at 
the summer forum!  

Elin Shepard 
President, Oregon APEM 
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 Continued on page 4 

2012 SPRING FORUM RECAP
Our Spring Forum, held on March 16th at the 
Northwest Natural headquarters in downtown 
Portland, was a resounding success. This forum 
focused on HVAC Controls and featured high 
quality presentations, controls vendors eager 
to answer questions, and a record turnout of 
attendees. The forum included an introduction to 
controls, a primer on controls protocols, advanced 
controls strategies for outside air and VAV, a talk on 
the importance of graphics and commissioning, a 
candid discussion about contractor short-cuts and 
implementation, and a case study of the controls 
upgrades at the Portland Art Museum. We finished 
up the day with a legislative update on the end 
of BETC and the new ODOE energy incentive 
program for businesses.

Bruce Dobbs of Mechanical Systems Engineering 
started the day off with an introduction to controls. 
Bruce began with a history of controls, reminding 

us of the times when “controls” meant manually 
turning hand valves and manually firing up boilers. 
Proportional Integral Derivative (PID) controls first 
showed up as a controls system for navigating 
ships in 1911. Pneumatic controls appeared in 
1920s and were first used for boiler controls.

DDC systems were adopted by the marketplace 
beginning in the early 1980’s. The controls of the 
time were rudimentary at first, but within 5 years, 
PID controls were incorporated into the new DDC 
systems. By the late 1980s another important 
milestone changed the world of digital controls 
– distributed controls could be managed by a 
frontend interface which increased reliability and 
control.

Bruce introduced many foundational ideas like 
the sequence of operations, the points list, PID 
controls and commissioning.
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THE FIRST TIME I SAW 
THE POWER OF ENERGY 
ACCOUNTING IN ACTION…
By Will Miller 
Well over 30 years ago, the late Jim Scace of Energard 
Technologies showed me the power of energy accounting when he 
produced one of his reports comparing the energy use indices of 
60-odd branch banks for one of the local banks in the Puget Sound 
area. The index he used was Btus/square foot/degree day/year, a 
nice 2-digit number that quickly demonstrated the relative energy 
efficiency of these facilities that were very similar in most other 
ways. In this case the scores ranged from 12 to 65. Then he sent 
out a report to all the branch managers so that everyone could see 
how they ranked compared the other branches. Needless to say, 
that report generated some immediate action.

The branch manager who had the 65 called the corporate facility 
manager and asked for help. It turned out that all the cogs had 
been removed from the seven-day mechanical time clock so the 
facility was running at the same indoor temperature 24/7. 

Energy accounting is essential in the proper management of 
energy much as financial accounting is an essential element of 
financial management. It was recognized by one of the larger 
industrial firms in the US that “The most important step in energy 
management and conservation is measuring and accounting for 
energy consumption.” 

Energy accounting has several functions, it:

•	 allows	for	the	regular	recording	of	energy	and	other	natural	
resource use in facilities,

•	 enables	the	organization	to	compare	like-type	facilities	
thereby aiding in identification of energy inefficient facilities,

•	 measures	changes	in	consumption	and	tracks	costs	from	
month-to-month and year-to-year, and

•	 provides	management	reports	on	the	effectiveness	of	efforts	
to improve energy efficiency thereby reducing overall costs.

The first task of the energy manager is to use the selected energy 
accounting package to develop a baseline of energy use. While this 
is an arduous and time-consuming task, it is essential to get this 
task right to lend credibility to the whole approach. 

While writing this short piece, I called Carol Scace to give her my 
condolences and she gave me a quick quote that I will end with. 
Jim told her, “The concept of energy accounting is easy. The doing 
of it is harder than hell.” I am sure that all those who have been 
involved in the process will agree with this statement. But, once 
again, you can only manage what you measure; therefore it must 
be done.

Continued on page 5

FUTURE FORUM 
ANNOUNCEMENT: 
2012 Fall Forum: Are LEDs ready 
for prime time? How do they match 
up to other state of the art lighting 
technologies?
The APEM fall forum will focus on advances in LEDs 
(light emitting diodes). The Forum will begin with a short 
history of lighting and a good introduction or “Lighting 
101.”  Then there will be speakers invited to discuss the 
latest lighting technologies, such as high performance 
T8’s, induction lighting and of course solid state 
lighting (LED’s), what’s happening with the demise of 
incandescent lighting, and more.  Vendors will be invited 
to show off their latest products.www.oregonapem.org.

The date is September 21, 2012 at the new Net Zero 
PCC campus in Newberg, Oregon.  Stay tuned for more 
information on this Forum to stay abreast of the latest and 
most useful information about lighting.

2012 SPRING FORUM RECAP

LIGHTING RETROFITS:  
AN OPPORTUNITY, NOT  
JUST A REPLACEMENT
By Zachary Succhara, Luma Lighting Design
Lighting retrofits range in scope from simple lamp replacements 
to holistic renovations of space. The key to a successful retrofit is 
to balance the energy goals with the needs of the users and the 
technical realities of the space. Fifteen years ago, Linfield College, 
one of the oldest liberal arts colleges in Oregon and one of the top 
liberal arts colleges in the country began retrofitting the college’s 
lighting systems to reduce their carbon footprint and use less 
energy. David Christie of McMinnville Water & Light has recorded 
annual energy savings of 2,000,000 kWh for multiple lighting 
projects installed on this campus.  

One of the largest buildings on the campus is the Ted Wilson 
Gymnasium. In 2005, the facilities department began to replace 
the 100W metal halide down lights in the small basketball practice 
gyms with surface mounted T5HO high bay luminaires. In these 25 
foot high spaces the one-for-one replacement approach yielded 
a (49%) energy savings and increased the vertical illumination in 
the spaces, making them feel larger. When it came time to replace 
the lighting in the main gymnasium, the facilities department 
investigated using the same T5HO high bay technology that had 
been successful in the smaller gyms. The architecture of the 
space and the required uses of the space, however, were in direct 
opposition to a one-for-one replacement approach.
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2012 Spring Forum Recap - continued from page 2

Eric Shimmin of ECS Automation gave his presentation on the 
often bewildering topic of controls protocols. Eric’s presentation 
was designed to help us gain a little working knowledge about 
some of the controls concepts that are stubbornly difficult to 
understand. Eric taught us the function and meaning of the 
concepts of controls Media, Transport and Data Protocol by 
introducing the metaphor of a railroad. 

In this metaphor, Media is the railroad tracks. Information moves 
on the media like a train moves on railroad tracks. Transport is like 
the train. The train determines the destination or address and the 
speed. The freight cars of the train accept up to a certain size of 
goods; this is like the different packet sizes that are accommodated 
by different types of transport. The Data Protocol is the actual data, 
which corresponds to the freight that the train carries. The protocol 
determines the language of the data.

Eric taught us how different protocols that work on certain media, 
and certain protocols need transport and data configured in a 
specific way. To interface between these different components, 
equipment must be compatible between the media, transport and 
data protocol.

Compatibility is another complicated issue to which Eric introduced 
us. There can be compatibility issues between different types 
of media, transport and data protocols, as well as within the 
same types of components that are from different years. Eric 
recommended that we consult the BacNet Testing Laboratories, BLT 
List to check on the compatibility of potential components.

Reid Hart of PECI focused on presenting some ways that controls 
are used in buildings. Ventilation is a code-regulated requirement 
for buildings that is a major source of energy usage. Before major 
advances in ventilation controls, it was common to provide enough 
outside air to satisfy the ventilation requirements of the maximum 
occupancy of any zone. With demand controlled ventilation, 
DCV, controls can enable air handling units to provide ventilation 
proportional to the actual occupancy of any zone by monitoring 
CO2 levels. This is ideal for large areas with high variance in the 
number of people utilizing the space, like school gyms. Reid wanted 
us to remember that CO2 is not a contaminant; it is a proxy we use 
to determine how many people are in a zone.

From there, Reid moved on to discuss Energy Information Systems 
and Integrated Controls. Energy Information Systems, EIS, allow for 
energy tracking and immediate feedback of systems in a building. 
The EIS do not save energy directly, but by helping to inform 
decision makers, engage and educate occupants, provide trend 
data, and allow for quick and easy identification of trouble spots, 
Energy Information Systems can lead to significant energy savings 
in many cases.

Reid also touched on the benefits of existing building 
commissioning. He explained that often, systems are not fully 
functional at the time of initial occupancy and that often, current 
uses are different than the original design. Reid recommends 
analyzing the sequence of operations and the points list as well 
as checking and calibrating sensors in order to retro-commission 
existing buildings.

Scott Hanken of Abacus Resource Management Company 
discussed some of the main issues about which building owners 
and operators should be aware when they are considering the 
installation or upgrade of a DDC system. Scott explained how the 
sequence of operations should be written with input from all parties 
so that there is consensus on the intended results and how they will 
be achieved. Scott argued that the points list should remain flexible 
during the planning process because the sequence of operations 
will dictate the point needed. 

Scott talked about typical cost cutting techniques in a retrofit. It is 
often okay for contractors to reuse existing wire; however contractors 
should not reuse existing sensors or actuators. Before reusing 
existing wire, compatibility and network speed must be evaluated. In 
many cases a retrofit kit for a valve is the same price as a new valve, 
so replacement makes more sense than retrofit. Scott discussed 
retrofit techniques for Variable Air Volume (VAV) terminal units (TUs), 
sensors, and thermostats, including the recommendation that 
building owners should pay a little more for packaged VAV boxes 
with factory installed sensors as they are typically more reliable.

Scott finished his presentation with a discussion of the typical cost of 
installing different types of DDC systems, which is useful for making 
initial estimates or checking contractor prices.

Mark Kinzer of Abacus Resource Management Company and Jack 
Bickford of Northwest Controls Company presented a case study of 
their project at the Portland Art Museum.

Mark shared how the project developed, from early conversations 
with the museum director, to the initial scoping report where issues 
were identified, to the full energy analysis with data logging, to the 
installation of energy savings measures and the verification of the 
energy savings.

Some of the major issues that were identified and corrected were: 
the pumps were very oversized, the chiller was operating 24 hours 
per day, the VAV boxes were operating as constant flow, and the 
water side economizer was not operational. Jack was personally 
responsible for identifying a valve in the wrong position that 
was preventing water from getting to the waterside economizer, 
which had prevented this energy efficient feature of the original 
construction from ever working – after it was fixed the chillers were 
allowed to turn off about 3,000 hours per year. 

Mark described the solutions to these problems and how the 
upgrades were installed. This engaging presentation led to a lively 
discussion between the presenter and attendees.

Sean Henry of the Oregon Department of Energy (ODOE) gave a 
legislative update on tax credits available to businesses for energy 
saving upgrades. Sean talked about House Bill 3680, the bill that 
replaced the Business Energy Tax Credit with the new energy 
incentive program for businesses. Sean informed the audience 
about the most important parts of the new legislation like the new 
fees, the competitive application process, and the automatic 
qualification of small projects under $20,000, and the timeline for 
when the large projects can be submitted to ODOE for review. 
To find more information, Sean recommends visiting the Oregon 
Department of Energy website where you read the new rules and 
sign up to receive “BETC Email Updates.” 
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Lighting Retrofits: An opportunity, not just a replacement - continued from page 3

 

The main gym is a 15,344 sf basketball gym with a stunning four-
sided pyramidal ceiling supported by four large gluelam beams at 
the ridges. The ceiling varies in height from 15’at mezzanine level 
to 50’court center, tapering at 22 degrees and terminating in a flat 
ceiling. The gym has a mezzanine around most of the perimeter, 
fold-out bleachers, a suspended sound system, massive circular 
recessed HVAC diffusers, eight operable and fixed basketball 
nets and a suspended dividing scrim to separate the gym in 
half for events. The original lighting system was comprised of a 
combination of 400 watt metal halide and 500 watt tungsten PAR 
56 down lights. At full light output the gymnasium lighting system 
used 62.7 KW and averaged 219,562 KWH per year. The light 
levels in the gym ranged from (20 to 80 FC,) and did not meet the 
IES recommended light levels or uniformity for a (NCAA Div. III) 
basketball facility. In addition to the unique architectural aesthetic 
of the space, the gym is used for a variety of functions including 
basketball games, practice, presentations by guest speakers, 
graduation ceremonies, dances and numerous other college-wide 
events. These events are scheduled throughout the year with very 
little down time to accommodate an intricate lighting retrofit. The 
lighting needed to be energy efficient, stay flexible, allow for a 
variety of light levels and lighting configurations, look stunning, be 
affordable, AND be quick to install. 

In March of 2006, Linfield College hired Luma Lighting Design 
in Portland, OR to conceptualize a lighting solution for the main 
gymnasium. 

Luma evaluated multiple conservative design approaches including 
replacement of the existing down lights with more efficient metal 
halide systems, induction systems and high wattage compact 
fluorescent systems. Most systems evaluated saved energy, but 
did not meet the other criteria for the space. Finally, it was decided 
to break away from the recessed down lighting approach, and 
look at a design approach that complimented the architecture in a 
more holistic way. The final design solution integrated long runs of 
linear surface-mounted T5HO luminaires in four concentric “broken” 
boxes that diminished in overall dimension the closer they came 
to the top of the space. The lighting terminates in a completed 
rectangle at the high ceiling. The concept works harmoniously with 
existing sound, divider and HVAC components in the ceiling while 
maintaining the integrity of the pyramidal ceiling form. Horizontal 
light levels average approximately 55 fc and the overall uniformity 
of the lighting is less than 4:1. A custom angled mounting bracket 
integrated with the linear light fixture was successfully used to 
achieve the lighting intent while making the lighting system look as if 
was originally designed for the space.

In addition to developing a lighting concept that met project 
requirements, Luma worked closely with Linfield College to design a 
control system that would allow for future flexibility, variability in light 
levels and ease of use at a manageable cost. An LC&D networked 
low voltage control system with 36 zones of switching control 
allowed each linear run of fixture to have an independent high/
low (off, 50% light output, 100% light output) control option. This 
approach has not only increased the flexibility of the gym’s lighting 
system, but has added to overall energy savings via programmable 
energy efficiency presets. 

From the beginning of the 
project, Luma and Linfield 
College agreed that early 
involvement of a trusted 
electrical contractor would 
be critical to successful 
realization of the lighting 
concept. Farnham Electric 
in McMinnville, OR was 
contracted to install the 
lighting which was procured 
by the university. Farnham, 
who has been working on 
the Linfield campus for more 
than (50) years, laid out an 
intricate installation plan and, 
over a period of six months, 
worked behind the scenes to 
pre-wire the system before the 

luminaires arrived on site. Once the light fixtures were delivered and 
checked to ensure all components were present and undamaged, 
Farnham went to work. With only a four week installation window, 
Farnham laid out the fixtures on the gym floor, dealt with a variety 
of last-minute field changes due to existing conditions, coordinated 
several field meetings with the college and the lighting designer, 
and raised the fixtures in sections for installation. This allowed 
enough time to program the control system and fully commission 
both the lighting and control systems in time for the next event.

In the end, this was one of those rare projects where the design and 
construction processes melded seamlessly to give Linfield College 
a lighting system that has received high praise from stakeholders, 
maintenance staff, and end users. It will save approximately 67% of 
the energy used by the original system, with a total installation cost 
of $134,152 (design, material, installation and training included). 
Annual energy savings from the lighting system and reduction in 
ventilation needs is approximately $8,300 at current energy rates in 
Oregon. In addition, annual savings in maintenance is estimated at 
approximately $6,300. Rebates from the Oregon Business Energy 
tax credit and McMinnville Light and Power totaled $47,088. With 
the rebates, the simple pay-back on the system is approximately  
six years.

The Team
Owner: Linfield College

Contact: John A. Hall, CFM Director of Capital Planning and 
Development, Dan Fielder, Assoicate Director of Facilities Services

Lighting Designer: Luma Lighting Design

Contact: Zachary Suchara, AIA, LEED AP

Electrical Contractor: Farnham Electric

Contact: Dennis McGill, Project Manager

Luminaires: Litecontrol

Controls: Lighting Control & Design

Gymnasium with the new lighting system.
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CURRENT ENERGY SAVING 
TRENDS IN GROCERY 
STORES: PART 1

50,000 SqFt, Total Area
40,000 SqFt, Retail Area
68,000 Watts Allowed
24,000 Extra Sales Floor Watts Allowed
92,000 Total Watts

92 kW
805,920 kWh/year
$48,355 Cost, kWh/year

$4,747 Cost, kW/year
$53,102 Total Annual Lighting Cost

By Lauren Donley, Oregon APEM Board Member
Grocery stores are energy hogs. The average Energy Use Index 
for grocery stores in the United States is approximately 200 
kBTU/square foot/year, according to CBECS 2003 data, making 
grocery stores one of the most energy intensive types of buildings 
to operate. With a typical profit margin of approximately 1%, 
grocery stores have a strong incentive to minimize their overhead 
costs by reducing their energy usage. Refrigeration accounts for 
approximately half of the overall energy usage of the grocery stores, 
with lighting, heating and cooling being the other major energy 
using systems.

Over the past three years Abacus Resource Management Company 
(the company that I work for) has completed energy analyses of 
17 existing grocery stores and 7 new grocery stores all located in 
the Pacific Northwest, ranging from local independent stores to 
national chains. We have observed some trends in the strategies 
used to manage energy consumption from these projects. This 
article will introduce the energy efficiency techniques that are 
employed repeatedly at grocery stores in our region. One of the 
more complicated strategies with the highest savings potential, 
high efficiency central refrigeration systems, will be introduced 
here but will be explained in detail in Part 2 of this article in the next 
newsletter.

The energy efficiency measures commonly installed in the new 
stores and retrofits we have analyzed include:

•	 High	Efficiency	Lighting

•	 Skylights	and	Daylighting	Controls	(new	stores	only)

•	 Time-of-Day	Lighting	Controls

•	 LED	Lighting	in	Refrigerated	Display	Cases

•	 Energy	Efficient	Fan	Motors	in	Display	Cases	and	Walk-in	
Coolers

•	 Door	Defrost	Cycling	Controls	–	OR	–	High	Efficiency	Doors	with	
Anti-Fog Coating

•	 High	Efficiency	Evaporator	Coils	in	Walk-Ins

•	 Heat	Recovery	from	the	Refrigeration	System

•	 High	Efficiency	Refrigeration	Systems	with:

o Evaporative Condenser with Variable Speed Drive

o Mechanical Sub-Cooling

o Over-sized Evaporators

o Hot Gas Defrost

o Floating Head Pressure

o Floating Suction Pressure

Lighting
Grocery stores have long operating hours. Most stores are open 
at least 15 hours per day and many stores are open 24/7. The 
Oregon Energy Code allows lighting levels in grocery stores to be 
1.36 watts/square foot with an extra allowance of .6 watts for each 
square foot of retail area. This means that for the average 50,000 
square foot grocery store in Portland, which is illuminated 24 hours 
per day with code standard lighting levels, the cost of lighting is 
approximately $53,000 per year.

 

Many new grocery stores are installing premium efficiency T8 
lighting with high efficiency ballasts. The installed cost of high 
efficiency lighting is more expensive than as standard fixtures; we 
found that the payback for this measure is approximately 6 – 8 
years. One national chain has delamped the existing light fixtures to 
lower the energy use and light levels by 50%. 

Skylights and Daylighting Controls and Time-of-
Day Lighting Controls
Most new stores are installing skylights that allow natural light into 
the stores, and incorporating lighting controls systems which allow 
for automated daylighting and time-of-day lighting level reductions. 
These skylights provide natural light which is sensed by a daylight 
sensor located somewhere in the store. A common approach is to 
reduce the lighting levels by 25%, 50%, 75% or 100% when some 
predetermined footcandle levels are met with daylight. 
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Current Energy Saving Trends in Grocery Stores: Part 1 - continued from previous page

Stores can easily employ time-of-day lighting controls using the 
same lighting management controls devices. Time-of-day lighting 
controls are often used by 24-hour supermarkets; these stores 
may turn off some of the overhead and display case lighting 
during the hours of low shopper activity, for example between 2am 
and 6 am. They may also turn some of these lights off when the 
store is closed to the public but occupied by employees who are 
restocking the shelves. 

We have found paybacks of approximately 3 – 5 years for the 
installation of these measures with savings anywhere from $1,700 
per year to $13,000 per year depending on the size of the store 
and the degree to which the store owners are aggressive with the 
settings of the controls devices.

LED Lighting in Refrigerated Display Cases
An option that we have seen becoming increasingly common over 
the last couple of years is installing LED lighting in refrigerated 
display cases. Solid state or LED lighting works extremely well in 
cold applications. The lower display case temperatures actually 
extend the life expectancy of the LEDs while also decreasing 
their lumen depreciation. There is an additional energy benefit 
that results from employing LEDs for case lighting; because all 
lighting produces heat, the lights inside display cases add to the 
refrigeration load of the units. By using low wattage LED lighting, 
the refrigeration energy usage is also reduced.

We have found this upgrade to range in payback from 10 – 16 
years when new cases are purchased with the LED option, 
depending on the additional cost charged by the manufacturer 
for the LED lighting option. Some case manufacturers also offer 
dimmable LEDs that are used in conjunction with an occupancy 
sensor. The occupancy sensor mounts on top of the refrigerated 
case, and when it detects that no one is in the aisle it automatically 
lowers light levels and energy use until shoppers enter the aisle. 

Energy Efficient Fan Motors in the Evaporators 
of Display Cases and Walk-in Coolers
The vast majority of the new construction grocery stores that we 
have worked with are installing some or all of their refrigerated 
display cases with energy efficient fan motors. The fan motors 
within standard refrigerated display cases are fractional horsepower 
motors with low efficiencies. The traditional type of motor used in 
this application is a PSC or permanent split capacitor motor which 
has an efficiency of around 40%. Now, virtually all refrigerated 
display cases can be purchased with ECM or electronically 
commutated motors which have an efficiency in the range of 
65%. As discussed above, this increase in motor efficiency also 
decreases the refrigeration load of the display cases by reducing 
the waste heat that is give off by the motor. This option has become 
extremely common because the payback on investment is between 
3 – 4 years for the stores we analyzed. This option used to be 
installed as a retrofit in refrigerated walk-in coolers, but this type of 
motor is now mandated by national energy code for walk-in coolers 
(though not for reach in display cases). 

Display Case Door Anti-Sweat Heater Cycling or 
High Efficiency Doors
When a customer opens the door to a refrigerated or frozen foods 
display case, warm humid air from a store’s interior meets the cold 
air inside the case and condensation occurs on the glass. This can 
lead to ice build-up and fogging (or “sweating”) which can damage 
equipment and prevent customers from seeing the products within 
the cases. To prevent sweating, standard refrigerated display case 
doors and frames are heated with “anti-sweat heaters.” These are 
small electric resistance heaters that typically operate at full power 
24-hours per day, even though condensation may not be occurring 
for much of that time.

Owners can purchase or retrofit standard refrigerated display cases 
with anti-sweat heater cycling controls. These controls monitor 
the indoor humidity levels of the store and only operate the anti-
sweat heaters as needed to prevent condensation from occurring. 
The cycling controls pulse the anti-sweat heaters for a fraction of 
a second and adjust the frequency of the pulsing as the risk of 
condensation rises.

A second option is for owners to purchase refrigerated units with 
high efficiency doors that have an anti-fog coating and smaller or 
even no anti-sweat heaters installed on the doors. In parts of the 
country where humidity levels are typically low, owners can get by 
with only doorframe anti-sweat heaters that protect the equipment 
from damage; with this option, owners accept that there may be 
some condensation on the door glass occasionally and decide that 
this is tolerable because of the energy savings associated with this 
option.

We have seen paybacks of 2 – 11 years for both of these EEMs and 
savings in the range of $4,000 to $6,000 per year.

High Efficiency Evaporator Coils in Walk-Ins
The evaporator coil is the part of the refrigeration cycle where 
the compressed cooling agent evaporates from a liquid to a gas 
while absorbing heat in the process. A high efficiency evaporator 
coil has more surface area than a standard coil allowing for the 
same amount of heat transfer but while using a higher refrigerant 
temperature, called the saturated suction temperature (SST). By 
raising the SST, the compressor does not need to work as hard 
to compress the refrigerant to the temperature and pressure 
set points; this results in electrical energy savings. The payback 
is typically higher for this option, in the range of 15 – 30 years; 
however this strategy may be a component in the larger high 
efficiency central refrigeration system design. 

High Efficiency Central Refrigeration Systems 
and Heat Recovery
The fundamentals about central refrigeration systems and how to 
save energy by installing high efficiency equipment, heat recovery, 
and employing specialized controls strategies will be discussed in 
a forthcoming article in the next newsletter. Stay tuned!
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