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VWhat IS the most important
factor in building energy
~__efficiency? £
A Solar Gain? Shading?
A Insulation?
A Daylighting?
A Air-Cond?
A Natural Ventilation?
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ENERGY DESIGN ELEMENTS
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Energy Flow in Building
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Figure 2.1 Energy flow paths in buildings (Clarke 1983)



Systems related to energy efficiency:

- Air conditioning & Ventilation System
- Electrical System
- Building Control System / Energy Management System

- EE features related to Passive Design (Architectural)

Jolly Barooah Associates



EE Simplified into 7+1 Steps

Energy Index

.Energy Management!
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Step 1

Increase COP of Chiller



Coefficient of Performance
(COP)
A COP Represent Chiller Efficiency

Cooling EnergyProducec
ElectricalEnergySupplied

COP=



Energy Efficient Chillers
(Basics)
AMost Easy Thing To Dol

I Buy the most efficient chiller!
| Catalog Shopping!

MS1525: Table 19. Unitary air conditioners, electrically driven:
AMinimum COP i cooling

Aquipment Size Mub-category Minimum COP

Auir conditioners: A<19 kWr ASplit system R.7cop
Aair cooled with

condenser Asingle package R.7cop
> 19 kWr and ASplit system and R.6CoP
A A 35 kWr single package

A 35 kWr ASplit system and &.5CcoP
single package

Anir conditioners: A< 19 kWr ASplit system and /.0 coP
Avater and single package
evaporatively cooled

> 19 kWr and ASplit system and /8.5 CcoP
A< 35 kWr single package

A 35 kWr ASplit system and B.6 cop
single package




COP of Chillers

MS 1525

Arable 21. Water chilling packages, electrically driven:

AMinimum COP (and kWe/RT) or IPLV

Aquipment

ASize

AMinimum COP or IPLV

Auir cooled, with condenser

A< 105 kWr (30RT)

£.6 COP (1.36 kWe/RT)
Abr2.81PLV

> 105 kWr and
A< 530 kWr (150RT)

/.7 COP (1.30 kWe/RT)
for 2.8 IPLV

> 530 kWr and
A< 1060 kWr (300RT)

A.8 COP (1.26 kWe/RT)
br29IPLV

A 1060 kWr (300RT)

/2.9 COP (1.21 kWe/RT)
Ar3.01PLV

AwWater cooled, positive
displacement (Reciprocating

and Scroll

Al capacities

ACOP (0.88 kWe/RT)
AOr 4.0 IPLV

Awater cooled, positive
displacement (Rotary

Screw)

A< 530 kWr (150RT)

A1.0 COP (0.88 kWe/RT)
fr4.21PLV

> 530 KWr and
A< 1060 kWr (300RT)

A4.4 COP (0.80 kWe/RT)
for 4.7 IPLV

A 1060 kWr (300RT)

5.4 COP (0.65 kWe/RT)
br5.8IPLV

Awater cooled, centrifugal

A< 1060 kWr (300RT)

5.2 COP (0.68 kWe/RT)
Aor 5.5 IPLV

A 1060 kWr (300RT)

%.7 COP (0.62 kWe/RT)
for6.11PLV




Schematic of Typical Cooling
System
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Displacement Ventilation

A High supply temperature = Higher COP
A Low Pressure Air Flows

Stratified warm layer

High level
extract

High level
extract

Low level supply Low level supply




Radiant Cooling with Chilled
Celilings

A Ability to decrease Room Air Temperature!
I Require less cooling

A High Supply Temperature i High COP



