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» Refrigeration system = 50% total store energy!!!
 Compressor + condenser = 60 — 70% refrigeration

system!t!
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[1] Baxter, V.D.: Advances in Supermarket Refrigeration Systems. IEA Annex 26 Summary. ORNL 2006




Electricity Billing

« Kilowatt = rate of energy use

 Kilowatt-hour = quantity of energy used

« Electricity charge = [total kWh/month] * $/kWh
« Demand charge = [peak kW/month] * $/kW
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Conventional Air Cooled

Sensible heat transfer = temperature change
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Conventional Evaporative
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Ar Dry Coll Hybrid Condenser
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Energy Analysis:

Simple System

-+ Air Cooled vs Hybrid vs
Evaporative Condensers

« R717vs R407a
« TCO Summary
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150 Tons R717, +20F ST, Wash DC

—Air Cooled Condenser, Staged

—=Evaporative Condenser, VFD

Wash DC Design:

TrilliumSeries™ Condenser, VSEC

94.3DBT / 7T6WBT
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150 Tons R717, +20F ST, Wash DC

—Air Cooled Condenser, Staged

-—Evaporative Condenser, VFD

Wash DC Design:
94.3DBT / 76 WBT

==TrilliumSeries™ Condenser, VSEC
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150 Tons R717, +20F ST, Wash DC

M Air Cooled Condenser, Staged
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M TrilliumSeries™ Condenser, VSEC
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Summary: R717

Total kWh/yr | Air Cooled Hybrid Evaporative
R717 844,467 738,549 694,775
Energy Savings 18%
Peak kW Air Cooled Hybrid Evaporative
R717
Peak Demand Reduction % %
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$0.12/kWh : :
150 TR System, +20F Suction, Washington DC
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$1/kW  pegk, 150 TR System, +20F Suction, Washington DC
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$2,500,000
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TOtal cost of Ownership B Annual Refrigerant Costs
Due to Leaks (18%)

B Annual Water Treatment

Costs

B Annual Water Cost

B Annual Demand Cost

W Annual Electricity Cost

Incremental Rack Costs

Water Treatment System

MW Refrigerant Charge Cost

R407a R717 R407a R717 R407a R717

Air Cooled
Staged

M Unit Budget Cost
TrilliumSeries™  Evaporative
VSEC VFD



