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“Typical” Energy Use By
Sub-System

Refrigeration, 55%

HVAC (Heating, 

Ventilation & Air 

Conditioning), 12%

Lighting, 20%

Freezer Door Heat, 

5%
Other, 4%Battery Chargers, 

4%
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Major Activities

• 1. Commissioning & Follow-Up

• 2. Utility Tracking & Benchmarking

• 3. Real-Time Electric Meter Monitoring

• 4. Capital Upgrades

• 5. Efficient New Construction

• 6. Technical Support & Training
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Commissioning

• “Commissioning” is the in-depth,
hands-on review and fine tuning of
equipment, control setpoints,
algorithms, light levels, and
operational practices.

• Typically low or no-cost to implement.
• Typical savings of 5% to 15%.
• Typical payback is less than 1 year.
• Often accompanied by improvements

in O&M.
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Commissioning
Evaporator Controls

Enable Fan
Cycling

Set Zone
Temp.

Adjust
Defrosts
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Commissioning
Compressor Controls

Suction
Set-PointsCompressor

Sequencing
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Commissioning
Condensers

Pump & Fan
Set-Points
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Evaporator Coil Inspection
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Condenser Coil Inspection

Functional
NozzleBroken

NozzlePlugged
Nozzle
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Dock Door Inspection

Poor
Sealing
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How Much Can Door Operating
Habits Really Cost?

• Open Dock Doors

• $6000+ per door, per year

• 6 inch gap: $400+ per door, per year

• Open Freezer Doors

• $35,000+ per door, per year

• 4 inch center gap: $1200+ per door, per
year
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Freezer Door Heating,
Maintenance & Performance

Poor
Sealing

Heater
Timers

Electric
Heaters
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How Much Can Door Heat
Really Cost?

• Typical Range of Freezer Door Heat:
– 5 to 30 kW per door, sometimes more!

• Typical Door Heat Operation
– Continuous

• Typical Door Heat Cost: $34,000 per year
– 4 doors
– 12 kW heat per door, continuous
– 6.5¢ per kWh energy cost (SYSCO average)
– Refrigeration penalty: 25%

• How To Save?
– Use door control panel or install timers to cycle the door

heat.  Only use enough to keep door frost free!
– Pay attention to door heat when selecting new doors!
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Impact of Commissioning an
Existing Facility

• 34 kW average savings was claimed in the commissioning report.

• 60 kW average saving seen in this comparison.
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Changes Made During
Commissioning

• Increased Freezer Suction.
• Increased Cooler Suction.
• Reduced Minimum Condensing.
• Changed Condenser Sequencing

Strategy from pumps first, fans second to
pump then fan, pump then fan.

• Increase Hot Gas Regulator Pressure in
Heated Zones (to make heating more
effective)

• Reduce freezer door supplemental heat
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Impact of Commissioning a
Facility w/ Existing Efficient

Features & Equipment

SYSCO Portland

Average Daily Energy Consumption
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Changes Made During
Commissioning

• Evaporator Hot Gas Defrost Changes
– Increase time between defrosts
– Increase pump-down times
– Shorten hot gas times

• Evaporator Fan Speed Control
– Lower maximum fan speed from 100% to 90%
– This reduces coil capacity by 5-7% while reducing fan power

consumption by 22%.

• Increase High Stage Suction
• Implement Office Temperature Set-backs during

Unoccupied Time
• Improve Condenser Staging

– All pumps then all fans strategy. (old school)
– Pump fan, pump fan strategy.
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Importance of Energy
Management Following

Commissioning

Energy Consumption

0

200,000

400,000

600,000

800,000

1,000,000

1,200,000

1,400,000

0 2 4 6 8 10 12 14

Billing Period

T
o

ta
l 
k
W

h
 p

e
r 

P
e
ri

o
d

2003

2004

2005

Commissioning

Complete
Back

Sliding



19

Energy Management Sites
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Energy Consumption
kWh/day

GRAPHICAL

Normalized per cu-ft kWh All

kWh per day Electric

All Peak kW or kVA Natural Gas

Meter 1: Main Meter $ Water, Propane,

Meter 2: Addition ¢ per kWh etc. . . 

Average Daily Energy Consumption
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Sample Electric Meter Data

Sample 2-Week Demand Profile
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New Construction / Retro-fits

• Lighting

• Hi-Speed doors

• Roofing

• Design

• Refrigeration

• Dock / Pit
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Warehouse Lighting
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Lighting Technologies
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Physics of Lighting
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Physics of Lighting
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Physics of Lighting



28

Color Rendition Index
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Color Temperature
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Types of Doors for:

•   Food Distribution – Cooler and Freezer

•   Interior Warehousing

•   Loading Docks

Low traffic (less than 20 cycles/8 hour shift):

•   Sectional door, rolling steel door, hard slider

Moderate to heavy traffic (more than 20

cycles/ 8 hour shift):

•   High speed rolling, folding and sliding doors
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Reasons to Use A High Speed, High
Performance Door

• High Speed: Reduce idle time improving traffic flow and
productivity

• High Cycle, Low Maintenance:
– Normal overhead doors are notorious for their high

costs of maintenance (parts, labor, downtime).
– High speed doors are designed and built to handle the

rigors of opening and closing thousands of times a
day, day after day.

– Designed to handle millions of cycles with little
maintenance.  Up to 2,500 cycles per day depending
on model.

• High security
• High wind loads
• Vehicular and personnel safety
• Custom-sized for each application
• Energy savings



34

Why Are High Performance
Doors Energy Efficient?

High opening and closing speeds minimize air movement
between interior and exterior environments, reducing heating
and cooling costs.

Tight weather seals around the full perimeter of the door and
insulated panels increase energy efficiency.

In refrigerated areas, less air infiltration leads to lower energy
costs, which alone can provide a return on the investment.

Simply put, the less time a door is left open, the less expensive
your heating and cooling costs will be.
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High Performance Doors

Energy Audits and Utility Incentives

• Some door manufacturers, as well as local utilities in some areas,
offer energy audits, whereby energy use is documented prior to
purchasing a door and an estimate is made as to potential savings
based on the door’s traffic volume, local weather and heating and
cooling needs for the space.

• Great tool for helping to evaluate the payback on a high speed door
investment.

• Some utilities will even offer financial incentives for purchasing a high
speed door based on the energy savings.

• Check with your local utility regarding these conservation programs.
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Construction Design

• Design

• Individual pit vs. continuous pit

• White TPO roof vs. black EPDM roof

• Refrigeration
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Refrigeration

• Dedicated hot gas compressors for
defrost and heating

• Condenser VFD’s

• Evaporator VFD’s

• Compressor VFD’s

• Two stage vs. single stage



40

Refrigeration

• Compressor Motor Efficiency

• Condenser wet bulb / approach

• Box temp.

• Suction pressure

• Discharge pressure
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Refrigeration

• Auto Purgers

• Thermosyphon oil cooling vs. liquid
injection

• Refrigeration control systems

• Water treatment and scaling impacts
on energy
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The End

• Questions?

• Comments?

• Thank You!!!!!


