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Åwe help buildings reduce 
greenhouse footprint
Åand improve comfort
Åby using a systems approach
Åand intervening at critical stages



NEW  INNOVATION/CHILLER TECHNOLOGY ςOBJECTIVE?

Å IMPROVED EFFICIENCY (COP)

Å REDUCED GREEN HOUSE GAS EMISSIONS 

Å ENHANCED NABERS RATING (BASE BUILDING)

Å STABLE OPERATION UNDER ALL OPERATING CONDITIONS

Å PROVIDING TENANT COMFORT IN AN ENERGY EFFICIENCT MANNER

Å ENHANCED DESIGN LIFE
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RECIPE??

Å COMPRESSOR TECHNOLOGY ςCENTRIF/SCREW/SCROLL
HIGH SPEED MAGNETIC BEARING CENTRIF/ 3 STAGE LOW SPEED CENTRIF/MODULATING SCREW/DIGITAL SCROLL 

Å VSD CONTROL

Å ENHANCED HEAT EXCHANGER TECHNOLOGY (EVAP & COND)

Å DDC CONTROL/RAPID RESPONSE

Å SENSOR ACCURACY

Å REFRIGERANT CHARACTERISTIC
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FUNDAMENTALS
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FUNDAMENTALS
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KEY ASPECTS

Å SYSTEM COP ςNOT INDIVIDUAL COMPONENT COP

Å RIGHT SIZING ςLOAD ESTIMATING 

Å CHILLER MIX FOR REDUNDANCY V/S LOW LOAD OPERATION

Å AMBIENT LOCK OUT TEMPERATURE FOR CHILLER

Å AFTER HOURS OPERATION
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STABLE CONTROL
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SIZING & OPERATING LIMITS

Å RIGHT SIZING, RIGHT MIX & EFFECTIVE CONTROL, 

Å CHILLER LOAD V/S SYSTEM LOAD

Å BUILDING LOAD PROFILE / CHILLER PLANT LOAD V/S AHRI RELIEF

Å OPERATING LIMITATIONS (ENERGY SIMULATION PIT FALL)

Å FLOW RATES (LOW FLOW SYSTEMS)

Å VARIABLE FLOW SYSTEMS 

Å CONDENSER WATER RESET LIMITS V/S LEAVING CHW TEMP

Å ENERGY EFFICIENT OPERATION UNDER PART & FULL LOAD
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HVAC REPRESENTATION
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SYSTEM TYPES

Å STANDARD VAV

Å LOW TEMP VAV

Å CHILLED BEAM SYSTEM

Å VAV + CHILLED BEAM

Å DOAS

Team Catalyst

"Driving Sustainability through Teamwork



LOAD CALCULATION METHOD

ASHRAE

Å Carrier method ς1930s

Å TFM methods ςDOE 2 (and simplifications) ς1960s and 70s (CLTD/SCL/CLF)

Å Heat Balance (and simplifications) ς1990s and 2000s (RTS)

Å EnergyPlusincorporates Heat Balance method
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CHILLER BLOCK LOAD
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CHILLED WATER LOOP DEMAND
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