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What is the most important 

factor in building energy 

efficiency?
ÅSolar Gain? Shading?

ÅInsulation?

ÅDaylighting?

ÅAir-Cond?

ÅNatural Ventilation?
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Jolly Barooah Associates

Systems related to energy efficiency:

- Air conditioning & Ventilation System

- Electrical System

- Building Control System / Energy Management System

- EE features related to Passive Design (Architectural)



EE Simplified into 7+1 Steps

Energy Index
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Step 1

Increase COP of Chiller



Coefficient of Performance 

(COP)
ÅCOP Represent Chiller Efficiency

SuppliedEnergy  Electrical

ProducedEnergy  Cooling
COP



Energy Efficient Chillers 

(Basics)
ÅMost Easy Thing To Do!

ïBuy the most efficient chiller!

ïCatalog Shopping!
MS1525: Table 19. Unitary air conditioners, electrically driven:

ÅMinimum COP ïcooling

ÅEquipment ÅSize ÅSub-category ÅMinimum COP

ÅAir conditioners:

ÅAir cooled with 

condenser

Å<19 kWr ÅSplit system Å2.7 COP

ÅSingle package Å2.7 COP

19 kWr and

Å< 35 kWr

ÅSplit system and 

single package

Å2.6 COP

Å35 kWr ÅSplit system and 

single package

Å2.5 COP

ÅAir conditioners:

ÅWater and 

evaporatively cooled

Å< 19 kWr ÅSplit system and 

single package

Å3.0 COP

19 kWr and 

Å< 35 kWr

ÅSplit system and 

single package

Å3.5 COP

Å35 kWr ÅSplit system and 

single package

Å3.6 COP

Å



COP of Chillers
MS 1525
ÅTable 21. Water chilling packages, electrically driven:

ÅMinimum COP (and kWe/RT) or IPLV

ÅEquipment ÅSize ÅMinimum COP or IPLV

ÅAir cooled, with condenser Å< 105 kWr (30RT) Å2.6 COP (1.36 kWe/RT)

Åor 2.8 IPLV

105 kWr and 

Å< 530 kWr (150RT)

Å2.7 COP (1.30 kWe/RT)

Åor 2.8 IPLV

530 kWr and 

Å< 1060 kWr (300RT)

Å2.8 COP (1.26 kWe/RT)

Åor 2.9 IPLV

Å1060 kWr (300RT) Å2.9 COP (1.21 kWe/RT)

Åor 3.0 IPLV

ÅWater cooled, positive 

displacement (Reciprocating 

and Scroll)

ÅAll capacities ÅCOP (0.88 kWe/RT)

ÅOr 4.0 IPLV

ÅWater cooled, positive 

displacement (Rotary 

Screw)

Å< 530 kWr (150RT) Å4.0 COP (0.88 kWe/RT)

Åor 4.2 IPLV

530 kWr and 

Å< 1060 kWr (300RT)

Å4.4 COP (0.80 kWe/RT)

Åor 4.7 IPLV

Å1060 kWr (300RT) Å5.4 COP (0.65 kWe/RT)

Åor 5.8 IPLV

ÅWater cooled, centrifugal Å< 1060 kWr (300RT) Å5.2 COP (0.68 kWe/RT)

Åor 5.5 IPLV

Å1060 kWr (300RT) Å5.7 COP (0.62 kWe/RT)

Åor 6.1 IPLV



Schematic of Typical Cooling 
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Displacement Ventilation

ÅHigh supply temperature = Higher COP

ÅLow Pressure Air Flows



Radiant Cooling with Chilled 

Ceilings
ÅAbility to decrease Room Air Temperature!

ïRequire less cooling

ÅHigh Supply Temperature ïHigh COP


