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Audio is being broadcasted through  

the internet however, if you  

experience any audio problems  

please call in using a phone line  

and the phone number provided for  

you on your tool bar. All attendees  

will be in listen only mode for the  

presentation. 

Audio 



  

Use the question function on your tool bar and we will moderate and  

answer your question at the end of the presentation. 

Questions 

Questions can be submitted at anytime during today’s  

presentation.  



  

By the end of this course, participants will understand : 

1. What are the three types of Chilled Beams 

2. Benefits of Chilled Beam Designs 

3. Chilled Beam System Design Basics 

4. Chilled Beam Selection and Software Tools 

Learning Objectives 

Chilled Beams 

Price Engineer’s HVAC Handbook 



  

Basics of Chilled Beams 

Chilled Beams 



  

• What is a Chilled Beam? 

‒ A SENSIBLE ONLY device that uses chilled or heated  

water supplied above the room dew point to cool or  

heat the space in which it is installed. 

Basics of Chilled Beams 

Chilled Beams 



  

• Why Chilled Beams? 

Basics of Chilled Beams 

Chilled Beams 



  

• Potential for: 

– Reduced Fan Capacity 

– Reduced Cooling Capacity 

– Reduced Ductwork Sizing 

– Reduced Noise 

– Reduced Reheat Potential 

– Reduced Maintenance in the Space 

– Reduce Duct Static at the Fan and in the Space 

– Improved Chiller Efficiencies 

Basics of Chilled Beams 

Chilled Beams 



  

Basic Laws of Thermal  

Dynamic's 

Motors and Pumps 

Little to no Maintenance 

Chilled Beams 

Basics of Chilled Beams 



  

• Water Side Design 

– Water heat transfer vs. Air heat transfer 

• Chilled beams decouple airside and waterside 

– Min. 50 -  split between and airside and waterside cooling  [3] 50 

• On Mass Flow Rate Basis 

– 
  1 lbs of chilled water (6 ° Δ t) transports 4x more cooling energy than 1  lbs 

of air (20  ° Δ t) 

• Transportation Energy 

– Water has 3,500 times more volumetric heat capacity than air [3] 

– Transportation of a ton of cooling by air requires 7 times more than  

chilled water [3] 

Basics  – Cooling Capacity Comparison 

Chilled Beams 

19.2  Heat Transfer Differences Between Air  – Air and Air - Water Systems,  page 1061 



  

• Three types of Chilled Beams 

Products Overview 

Chilled Beams 

Overhead Active  

Chilled Beams 

Passive Chilled  

Beams 

Floor Mounted  

Chilled Beams 



  

Passive Chilled Beams 

Passive Chilled Beams 

Chilled Beams 



  

• Passive Chilled Beams are  

Conductive Cooling Coils  

mounted in a box. 

• Chilled water supply above room  

dew point 

• Wide fin spacing 

• No Ventilation or Latent Capacity 

• No moving parts  

• No direction of Flow 

Passive Chilled Beams 

Chilled Beams 

Roughly 300 - 400  BTU’s a  

Linear Foot 



  

Passive Chilled Beams 

Chilled Beams 

Pooling 

Negative Buoyancy 



  

• Passive chilled beams are not radiant devices, they  

primarily convective devices (about 85%) 

• Passive beams are not efficient for heating 

• Passive chilled beams require a separate air supply that  

takes care of: 

– Space Ventilation Requirements 

– Space Latent Requirement 

Passive Chilled Beams 

Chilled Beams 

19.8  Passive Beam and Design Procedures 



  

Active Chilled Beams  – Chilled Beams Styles 

Chilled Beams 

Active Chilled Beam  

Cabinet (ACBC) 

Active Chilled Beam  

Linear (ACBL) 

Passive Chilled  

Beam Linear (PCBL) 

Active Chilled Beam  

Modular (ACBM) 

Active Chilled Beam  

Recessed (ACBR) 



  

• Tempered air is supplied from an air handler to the chilled  

beam, providing the ventilation and latent requirements  

for the space. 

• The coil, provides hot or cold water for cooling or heating. 

• The nozzles provide the power to induce air from the  

space through the coil 

Active Chilled Beams 

Chilled Beams 

Nozzles 



  

Active Chilled Beams  – How They Work 

Chilled Beams 



  

• Combines sensible, latent cooling and ventilation 

• Room air induction ratio determined by nozzle size 

• Modular design for ceiling integration 

• 
  .4 -  inches of water / 1200  .7 –  fpm 3000 

• 15  to  5 ° F warmer than that delivered with all air systems 

Active Chilled Beams 

Chilled Beams 

Pre - treated  

Primary Air 

Entrained  

Room Air 

Supply Air  

to Room 

1  Part 

 to 5 Parts 3 
 to 4 Parts 2 



  



  

• The induction of the air through the  

coil significantly enhances the  

cooling capacity of the unit. 

• Very quiet 15NC  – NC 35 

• Roughly 1000 BTUs a Linear Foot 

Active Chilled Beams 

Chilled Beams 

• Air and water systems combined into  

single thermal diffuser 

• Primary Air delivered at conventional  

58 ºF to  (54 ºF) temperatures/ thru  

induction nozzles 

• Chilled water delivered between 55 ºF  

and 58ºF 

• Designed for integration into  

acoustical ceiling system or surface  

mount/exposed ceiling. 

• Two pipe  – four pipe 

• One way, two way, four way 

• Heating and cooling option 

• 24 ” and 12” widths 



  

• Active beams are capable of extracting 60 to 80% of the space  

sensible gains by means of their chilled water circuit, thereby  

reducing the primary air contribution to the space sensible cooling  

proportionally. 

• Good Chilled Beam designs are roughly .2 to .4 CFM a square foot  

verse 1 to 1.2 CFM a square foot for traditional VAV designs. 

Active Chilled Beams 

Chilled Beams 

 to 80% of Sensible  60 

Heat Removed by Water 

Primary Air from AHU 

Reduced 60 to 80% 

Based on VAV/Mixed Air System 



  

Active Chilled Beams  - Benefits 

Chilled Beams 



  

• Increased Comfort 

– 100 % outside air 

– Less noise 

Active Chilled Beams  - Benefits 

Chilled Beams 

– Better mixing in the space 

– Higher discharge air temperatures 

Potentially reduce or eliminate reheat  

[2][3] 

Warmer discharge air temps,  

modulation on waterside 

Cooling and reheating can account for  

20 % of annual HVAC Costs  [2] 



  

• Dual Temperature Chiller Plant [5] 

– Lower energy use per ton of cooling 

– Higher chiller COP 

Active Chilled Beams  - Benefits 

Chilled Beams 



  

• Tahoe Case Study [2] 

– Reduction of size of air handler & ductwork 

– Eliminate reheat 

– Floor to ceiling height reduced between 6 - 18 in. 

Active Chilled Beams  - Benefits 

Chilled Beams 



  

For Classroom HVAC Applications 

Displacement Chilled Beams 

Chilled Beams 



  

Displacement Chilled Beams 

Chilled Beams 

Primary Air 

Plenum 

Room Air 

Fin tube Radiation 

Nozzles 



  

Issues with background noise 

Displacement Chilled Beams 

Chilled Beams 

Normal teacher  

voice level is 50  

to 60 dBA Signal at  

receiver should  

be 15 dBA  

above  

background 

Background  

Noise 

Background noise should  

not exceed 35  dBA 



  

• ANSI/ASA Standard S12.60 

– Objectives of Standard: 

• Establish SNR that will enable  

all students to hear teacher  

speaking at normal voice level 

• Academic improvement 

• Reduction of teacher vocal  

stress 

– Provisions of Standard 

• Reverberation times of 0.6  

seconds 

• Background noise levels ≤  

35 dBA in all core learning areas ! 

Displacement Chilled Beams 

Chilled Beams 



  

• “Breathing fresh air is not only critical  

for keeping students healthy, but also  

for keeping them alert .” 

• “Several studies have linked  

recirculating air and low ventilation  

rates in classrooms with lower daily  

attendance & slower speed in  

completing tasks”  

• Children  eat ,  drink , and  breathe more  

per pound of body weight than adults. 

Displacement Chilled Beams 

Chilled Beams 



  

Displacement Ventilation 

• 65 - 68 ºF supply air 

• Low velocity 

• No mixing in space 

• Heat sources drive air motion 

• Stratified heat, contaminants 

• Only conditions the occupied  

zone 

• High level return 

Displacement Chilled Beams 

Chilled Beams 



  

Displacement Chilled Beams 

Chilled Beams 

Heat Source 



  

• Heat plumes drive contaminants upwards 

Displacement Chilled Beams 

Chilled Beams 



  

• Identical classrooms 

• Tests conducted over two  

week period 

• CO 2 concentration at six foot  

level monitored 

– Mixed system: 1200 PPM 

– DV system: 400 PPM 

• 20 % reduction in CO levels  

produced 15% improvement in  

student performance 

Source: Technical University of  

Denmark (Indoor Air 2005) 

Displacement Chilled Beams 

Chilled Beams 

CO 
2 

Concentration (PPM) 

Time 

400 

600 

800 

1000 

1200 

1400 

1600 

Mixed Air System (UV) 

Displacement System 

Minnesota Elementary School 



  

Displacement Chilled Beams 

Chilled Beams 



  

Installation Examples 

Chilled Beams 



Chilled Beams 

Displacement Chilled Beams - Advantages 

• Acoustic levels compliant with ANSI S12.60-2009 

• Cleaner Air in the Space - DOAS 

• Cleaner Air - Displacement Ventilation of Classroom 

• Low CO2 levels 

• All the Benefits of Traditional Chilled Beam systems 

• Specifically designed for K-12 applications 

– Rugged construction 

– Vertical coil affords employment of condensate tray 

– Variety of accessories/options to facilitate installation 



• Ideal for both new construction and retrofit 



  

Applications 

Chilled Beams 



  

Where to Use Them 

• Anywhere you can control the  

indoor humidity 

– Laboratories 

– Office buildings 

– Call centers 

– Educational facilities 

– Government facilities 

– Healthcare facilities 

• Ideal Applications  

– Spaces with critical  

ventilation requirements 

– Spaces where sensible  

cooling dominates 

Chilled Beam Applications 

Chilled Beams 

 When to Use Active and Passive Beams 19.3 

Where Not to Use Them 

• Spaces where indoor humidity  

cannot be controlled 

– Kitchen areas 

– Bathrooms 

– Other areas with low  

sensible heat  ratios 

Use With Caution 

• Rooms with operable windows 

• Retrofit of leaky buildings 

• Entrance lobbies/atriums 



  

ACBL 

Chilled Beams 

CHOP 

Philadelphia 



  

Model Types 

Chilled Beams 



  

Chilled Beams 

ACBR & GRD 

U OF A  – BIOMEDICAL  

PARTNERSHIP BUILDING 

Phoenix, AZ 



  

Model Types 

Chilled Beams 



  

WINCHESTER HIGH SCHOOL 

Winchester, MA 



  

ACBL  – Slimline Option 

Chilled Beams 

OPEN CEILING 

SPACES 



  

Laboratories 

NOVARTIS 

Boston, MA 



  

MEMORIAL HOSPITAL 

Jasper, IN 



  

Tertiary Education 

UNIVERSITY OF  OREGON 

Eugene, OR 



  

Chilled Beams 

MUSEUM MOBILE 

Ingolstadt, Germany 



  

Chilled Beam System Design 

Chilled Beams 

19.9  Active Beam Selection and Design Procedures 



  

• So what do we need to design a Chilled Beam System? 

Chilled Beam System Design 

Chilled Beams 

Load calculations for each zone 

1. Sensible Load 

2. Latent Load 

3. Ventilation 

Air Handler Selection 

1. DA Temperature and RH% 

Space Condition Occupied and Unoccupied 

1. Temperature and RH% 

Chilled Water and Hot Water Supply 

1. Supply Water Temp 

Noise Criteria 

DB or NC 



  

• Volume flow rate needed to accomplish mandated ventilation to space 

• Volume flow rate needed to for space heat gains 

• Volume flow rate needed to maintain space dew point temperature 

Chilled Beam System Design 

Chilled Beams 

Total space primary airflow requirement is the greater of: 

Pretreated Primary Air 



  

If your coil capacity is  

less than 25% of the  

load, why are you doing  

Chilled Beams? 

OR 

If your Ventilation and  

Latent Load is more than  

75 % of the total load for  

the space. 

System Design: Oversize or Undersize Zones 

Chilled Beams 

25 % Rule 



  

Chilled Beam Water System Design & Control 

Chilled Beams 



  

Closed Loop, Shared Chiller Configuration 

Chilled Water Supply 

Chilled Beams 

Supply to Chilled  

Beams 

58  to  (55 ° F) 

Return from Chilled  

Beams 

(60  to  68 ° F) 

Plate Heat Exchanger 

Chiller 

Supply from  

Chiller 

(43  to  45 ° F) 

Return to  

chiller 

(54  to  58 ° F) 



  

Open Loop, Shared Chiller Configuration 

Chilled Water Supply 

Chilled Beams 

Supply to Chilled  

Beams 

58  to  (55 ° F) 

Return from Chilled  

Beams 

(60  to  68 ° F) 

Chiller 

Supply from  

Chiller 

45 (43  to  ° F) 

Return to  

chiller  Chiller 

(54  to  58 ° F) 

Chilled water  

temperature  

determines mixture 



  

Chilled Water Supply 

Chilled Beams 

Return Water Bypass 

Chilled  

Beam Return 

Storage  

Vessel 

Dedicated  

Chiller 

Chilled  

Beam  

Supply 



  

TC and Zoning 

Chilled Beams 

Multiple chilled beams within a single thermal zone 

Chilled  

water  

supply 

Chilled  

water  

return 

Isolation  

valve 

2  way         

control valve 

T Zone thermostat 

Isolation  

valve 

Piping design best option Reverse Return 

19.7 - Zone Piping 



  

Chilled Beam Selection 

Chilled Beams 



Chilled Beams 

Sensible Cooling Determinants 

The sensible cooling capacity of the chilled beam’s coil is a 

function of: 

• Primary air supply temperature and flow rate 

– Air Temperature affects the coil sensible cooling contribution 

– Airflow rate affects the beam’s induction capabilities 

• Chilled water supply temperature and flow rate 

– Affect chilled beam coil’s sensible cooling capacity 

– Chilled water flow rate limited by water side pressure loss 

– Water supply temperature is limited by the room dew point 

• Nozzle selection 

– Nozzle velocity determines induction capacity 



– Nozzle velocities limited by air pressure drop and noise 

Chilled Beams 

Nozzle Selection/Primary Air Considerations 

• Nozzle characteristics 

– Smaller nozzles create largest induction ratios (greater jet surface 

area), used where primary airflow requirements are high. 

– Larger nozzles enable highest beam primary airflow rates (greater 

flow cross sectional area), used in spaces with moderate sensible 

heat gains and ventilation requirements.  

• Beam primary airflow rate determination 

– Driven by airside pressure drop and NC level 

– In general, NC should not exceed 30 and air side pressure loss 

should be ≤ 0.75 in. H2O 



  

• Primary airflow rate determination 

• Chilled and/or hot water flow rate determination 

– Water velocity through coil should not exceed 4 FPM (ASHRAE  

Handbook) 

– Water pressure drop should be limited to no more than 10 feet 

– Hot water temperature and flow rate should limit the temperature  

differential between the supply and room air to 15 ° F or less  

( ASHRAE Handbook ) 

Beam Selection Suggestions 

Chilled Beams 



  

• Potential for: 

– Reduced Fan Capacity 

– Reduced Cooling Capacity 

– Reduced Ductwork Sizing 

– Reduced Noise 

– Reduced Reheat Potential 

– Reduced Maintenance in the Space 

– Reduce Duct Static at the Fan and in the Space 

– Improved Chiller Efficiencies 

Basics of Chilled Beams 

Chilled Beams 



  

Chris Burroughs 

Product Manager, Sustainable Products 

Nathan Vaughn 

Product Applications Specialist 

Elijah Smith 

Product Applications Specialist 

Al Muhit 

Product Applications Specialist 

Support  – Beamteam@priceindustries.com 

Chilled Beams 



  

This training session is accredited for 1 Professional Development Hour (PDH) 

Questions? 

Chilled Beams 



Chilled Beams 

Questions for the Test 

1. What percentage reduction in air handler capacity do you 

get with a chilled beam system? 

2. What is the preferred water piping design in a chilled 

beam system? 

3. What is the range of acceptable static pressure in a 

chilled beam plenum? 

4. How many BTU’s in a linear foot of chilled beams? 

5. Why do chilled beam systems help give chillers better 

performance “IPLV”? 

6. Who is staring in the our selection software video? 


