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Chilled Beam ApplicationChilled Beam Application

• The chilled beam system promotes excellent thermal comfort, energy
conservation, and efficient use of space due to the high heat capacity
of water used as heat transfer medium.
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All move the same amount of Energy

Annual Energy Usage

Pumps
22%

Tower
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33%Fans
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Water = Efficient TransportWater = Efficient Transport

1 Ton of Cooling

requires between 400
and 550 CFM of air

or

4 GPM of water

42” Duct 5/8” Refrigerant Pipe2” Pipe



Fan Energy Use in BuildingsFan Energy Use in Buildings

“Energy Consumption Characteristics of Commercial Building HVAC
Systems” - publication prepared for U.S. Department of Energy
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Chilled Beam ApplicationChilled Beam Application

• The operation principle of the system is simple and trouble-free. The
high temperature cooling and low temperature heating maximize the
opportunity for free cooling and heating.

• Typical applications are cellular and open plans offices, hotel rooms,
hospital wards, retail shops, etc.  Laboratory applications are also
good with a few extra considerations (chemicals / gases).



Chilled Beam Operation PrincipleChilled Beam Operation Principle



Chilled Beam Operation PrincipleChilled Beam Operation Principle

1 – Dehumidified Primary Air

2 – Primary Air supply through
beam nozzles

3 – Induced room air to
circulate by chilled beam heat
exchanger by primary air
supply air pattern

4 – Mixed air between primary
and recirculate air

5 – Chilled Water connection

6 – Hot Water Connection



System BenefitsSystem Benefits

•Chilled beams provides benefits in life cycle costs:
– Low maintenance cost (no filters, moving parts, condensate pump)
– Easy inspection and cleaning of coils and surfaces 4-5 years
– Easy maintenance access
– Good energy efficiency
– Free cooling possible in cold and temperate climate

•Chilled beams operate with a dry cooling coil
– No condensate collection system
– Primary air should be dehumidified in the air handling unit and/or
– Control of water temperatures is needed to avoid condensation



ACTIVE CHILLED BEAM DESIGN
CONSIDERATIONS

ACTIVE CHILLED BEAM DESIGN
CONSIDERATIONS

Characteristics that favor Active Chilled Beams

• Zones with moderate-high sensible load densities
– Where primary airflows would be significantly higher than needed

for ventilation
• Buildings most affected by space constraints

– Hi – rises, existing buildings with induction systems
• Zones where the acoustical environment is a key design

criteria
• Laboratories where sensible loads are driving airflows as

opposed to air change rates
• Buildings seeking LEED or Green Globes certification



ACTIVE CHILLED BEAM DESIGN
CONSIDERATIONS

ACTIVE CHILLED BEAM DESIGN
CONSIDERATIONS

Characteristics that less favor Active Chilled Beams

• Buildings with operable windows or “leaky” construction
– Beams with drain pans could be considered

• Zones with:
– Relatively low sensible load densities
– Relatively low sensible heat ratios and low ventilation air requirements
– High filtration requirements for the re-circulated room air
– High latent loads



Primary Air DesignPrimary Air Design

• Central AHU sized to handle:
– sensible and latent cooling/heating of the ventilation air
– portion of the sensible internal cooling/heating loads

AND
– all of the internal and infiltration latent loads

• Primary air delivered continuously to the chilled beams
– VAV primary air can be considered for the perimeter if the sensible

loads are high
• Chilled beam water coils provide additional sensible

cooling/heating to control zones



Passive Chilled Beams - Exposed TypePassive Chilled Beams - Exposed Type
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Active Chilled Beams Typical InstallActive Chilled Beams Typical Install
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Active Chilled Beams Typical InstallActive Chilled Beams Typical Install
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WATER SYSTEM DESIGNWATER SYSTEM DESIGN



Dedicated ChillerDedicated Chiller
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ENERGY COMPARISONENERGY COMPARISON



Energy Savings - Compared to VAVEnergy Savings - Compared to VAV

Source Technology Application % Saving*

US Dept. of Energy Report (4/2001) Beams/Radiant Ceilings General 25-30

ASHRAE 2010 Technology Awards Passive Chilled Beams Call Center 41

ACEE Emerging Technologies Report (2009) Active Chilled Beams General 20

ASHRAE Journal 2007 Active Chilled Beams Laboratory 57

SmithGroup Active Chilled Beams Offices 24

*Compared to VAV

“Energy Consumption Characteristics of Commercial Building HVAC
Systems” - publication prepared for U.S. Department of Energy



FAN COILS VS PASSIVE CB’S VS ACB’SFAN COILS VS PASSIVE CB’S VS ACB’S



Chilled Beam System MaintenanceChilled Beam System Maintenance
1 – Air Side Maintenance

Chilled Beams / Primary Air AHU / AHU or FCU if
applied
2 – Chiller Plant
3 – Water Distribution System
4 – Control System



Energy Analyzer 2 SimulationEnergy Analyzer 2 Simulation



Energy Analyzer 2 SimulationEnergy Analyzer 2 Simulation

910 TR system configured with N+1

Three levels of temperatures.

Low Temp 5°C DOAS ≈30% (280TR)
Medium Temp 10°C AHUs ≈30% (280TR)
High Temp 15°C Chilled Beams≈40% (350TR)



Qty 4 x 300T Premium Efficiency VFD
Air-Cooled Screw Chillers



Qty 2 x 330T Premium Efficiency
Air-Cooled Screw Chillers

Qty 2 x 290T Premium Efficiency
Air-Cooled Screw Chillers

*one sized as the +1 “joker” chiller



Chilled Water Temp simulationChilled Water Temp simulation



Chilled Water Temp simulationChilled Water Temp simulation



Chilled Water Temp simulationChilled Water Temp simulation



Life Cycle AnalysisLife Cycle Analysis



Life Cycle AnalysisLife Cycle Analysis

Considered Chillers only



Life Cycle AnalysisLife Cycle Analysis

Chillers + Airside + Water
Distribution Systems



Energy Analyzer 2 SimulationEnergy Analyzer 2 Simulation



Energy Analyzer 2 SimulationEnergy Analyzer 2 Simulation

910 TR system configured with N+1

Three levels of temperatures.

Low Temp 5°C DOAS ≈30% (280TR)
Medium Temp 10°C AHUs ≈30% (280TR)
High Temp 15°C Chilled Beams≈40% (350TR)



Energy Analyzer 2 SimulationEnergy Analyzer 2 Simulation

Qty 4 x Identical Magnetic
Bearing Chillers to handle all
temperature conditions.



Energy Analyzer 2 SimulationEnergy Analyzer 2 Simulation

Qty 2 x Magnetic Bearing
Chillers for DOAS and AHUs

Qty 2 x Magnetic Bearing
Chillers of smaller size for
AHUs and Chilled Beams

*one sized as the +1 “joker”
chiller



Chilled Water Temp simulationChilled Water Temp simulation



Chilled Water Temp simulationChilled Water Temp simulation



Chilled Water Temp simulationChilled Water Temp simulation



Life Cycle AnalysisLife Cycle Analysis



Life Cycle AnalysisLife Cycle Analysis

Considered Chillers only



Life Cycle AnalysisLife Cycle Analysis

Chillers + Air side + water
distribution systems



Active Chilled Beams - First CostsActive Chilled Beams - First Costs

• Office Building, Palo Alto, CA

• 80,000 ft2

• Thermostat in each office for beam design

*HPAC Engineering  Article “European Technology Taking Hold  in the U.S.: Chilled Beams,
Peter Rumsey, PE, CEM, FASHRAE, FRMI

“costs were in line with VAV”*



• Office Building, Denver, CO

• 600,000 ft2 design/build renovation

• Elimination of two air handlers per floor due to
beams

*HPAC Engineering  Article “European Technology Taking Hold  in the U.S.: Chilled Beams,
Peter Rumsey, PE, CEM, FASHRAE, FRMI, January 1st 2010

“the chilled-beam system was equal to
the VAV system”*

Active Chilled Beams - First CostsActive Chilled Beams - First Costs



• Lower energy consumption and operating costs as
primary air flow is reduced (by 25-50%)

• Excellent thermal comfort and better IAQ
(no dumping in cooling or stratification in heating mode)

• Very low noise levels with typical inlet static pressures of 0.2 in.
w.c and there are no fans or motors located in/near the
occupied spaces

• Space savings in ceiling plenums and vertical shafts
due to drastically reduced ductwork sizes

• Eliminate Fan Powered VAV (no power or maintenance)

• ALWAYS LOOK AS A SYSTEM !

• ALWAYS LOOK FOR LIFE CYCLE COST EVALUATION !

System Benefits



Execução Implementação Realização


