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Announcements
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• Assignment 3 is posted

• Review the Q&A file regularly and please feel free to ask 
questions! 
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Assignment 2 Feedback
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• Feedback: Good practice (maybe bar graph is not the best 
option here)
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• Feedback: Good practice
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Building Mechanical Systems

• Purpose of building mechanical systems is to control indoor 
air parameters within required:
q Thermal comfort 
q Indoor air quality

• To achieve required indoor air parameters, the system needs 
to conduct the following heat transfer processes:
q Heat
q Cool
q Humidify
q Dehumidify 
q Filter outdoor air

27



Building Mechanical Systems

• HVAC system consists of four main parts:
q Primary systems or central plant
q Distribution system
q Terminal devices 
q Controls 

28
http://refrigerationandairconditioning.danfoss.us/applications/chillers/#/ 

http://refrigerationandairconditioning.danfoss.us/applications/chillers/


Building Mechanical Systems

• Air distribution systems include air handlers, ductwork, 
and associated components for heating, ventilating, and 
air-conditioning buildings

q Air distribution components: 
§ Air distribution devices
§ Ductwork
§ Dampers
§ Fans
§ Controls

29
https://www.nachi.org/gallery/?level=picture&id=1578 

https://www.nachi.org/gallery/?level=picture&id=1578


Building Mechanical Systems

• Do we use this system at IIT? 

30



Building Mechanical Systems

• Hydronics refers to systems focused on heating or 
cooling with water: 
q Steam or chiller water systems

§ Boiler or chiller 
§ Piping
§ Valves
§ Pumps
§ Controls

31
https://insulation.org/io/articles/understanding-thermal-systems-hydronic-heating-and-cooling-systems/ 

https://insulation.org/io/articles/understanding-thermal-systems-hydronic-heating-and-cooling-systems/


Building Mechanical Systems

• Refrigeration refers to the process of removing heat from a 
low-temperature reservoir and transferring it to a high-
temperature reservoir.

32
https://insulation.org/io/articles/understanding-thermal-systems-industrial-refrigeration-systems/  and http://www.fujitsugeneral.com/us/residential/what-is-a-mini-split.html 

https://insulation.org/io/articles/understanding-thermal-systems-industrial-refrigeration-systems/
http://www.fujitsugeneral.com/us/residential/what-is-a-mini-split.html


Building Mechanical Systems

• HVAC systems categories in terms of their distribution are:

q Unitary
§ Local systems
§ Each room has an HVAC system

q Centralized
§ Central systems (all HVAC equipment in one room)
§ Semi-central systems

q District
§ Central systems (all HVAC equipment in one room)
§ Semi-central systems

33



Building Mechanical Systems

• Few examples of the graphical symbols:

34



Building Mechanical Systems

• Heating production:
q Equipment: Boiler, furnace, heat pump
q Energy: combustion, electrical, waste heat
q Distribution: air, steam, water

• Cooling production:
q Equipment: Air conditioner, chiller, heat pump
q Energy: electrical, natural gas, steam, waste heat
q Cycle: vapor compression, absorption
q Distribution: chilled water, air

35



Building Mechanical Systems

36

• Three main ventilation strategies are:

q Constant Air Volume (CAV): 
§ Hold the system airflow rate constant
§ Let the space thermostat modulate the supply air temperature 

q Variable Air Volume (VAV):
§ Modulate supply airflow rate 
§ Hold the supply air inlet temperature constant

q Dedicated Outdoor Air System (DOAS):
§ Consist of two parallel systems
§ Deliver outdoor to handle both latent and sensible loads
§ Include a parallel system to handle mostly sensible loads
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ASHRAE Appendix G 90.1

38

• From ASHRAE Appendix G 2019:



ASHRAE Appendix G 90.1
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• From ASHRAE Appendix G 2019:



ASHRAE Appendix G 90.1
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• From ASHRAE Appendix G:
q Building floor area
q Number of floors
q Building type

Yan, L., Energy consumption analyses of frequently-used HVAC system types in high performance office buildings, Masters Thesis



Advanced Energy Design Guide (AEDG)
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• This guideline:
q Provide opportunities to save 30% or 50% (or net zero) site energy 

reductions when compared to those same facilities designed to meet 
the minimum code requirements of ANSI/ASHRAE/IESNA Standard 
90.1-2004

q Recommend design for a low-energy-use building and is not a 
minimum code or standard

q Is a voluntary guidance document

q Do not supplement, replace, or supersede existing codes and 
standards 

q Represents a way, but not the only way, to build energy-efficient 
small to medium office buildings with 50% energy savings



System Loops and Zone Equipment
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• System loops vs. zone equipment
q Loops: 

§ Plant 
§ Chilled water
§ Condenser
§ Air 

q Zone level



No. 1: PTAC & Baseboard
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Plant loop

Baseboard

Pump

Boiler

Pipes

Zone

PTACBaseboard



No. 1: PTAC & Baseboard
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• Heating: Zone baseboard  
• Cooling: PTAC 

Zone

PTACBaseboard



No. 1: PTAC & Baseboard
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• Heating: Hot water plant loop
q Boiler
q Pump
q Pipes
q Baseboards

• Cooling: no need for any loop

Plant loop

Baseboard

Pump

Boiler

Pipes



No. 1: PTAC

46https://www.acwholesalers.com/LG-
LP153CDUC/p71538.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPOxeuG_Knx2TaVGofw1VOnuzahUDGd_JZ7BK1lY8E_diXImcwuNJ0RoCbNsQAvD_BwE 

• Example:
q LG PTAC 15,000 BTU with electric heat
q Self-contained heating and AC system commonly found in hotels, 

condominiums, apartment buildings

https://www.acwholesalers.com/LG-LP153CDUC/p71538.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPOxeuG_Knx2TaVGofw1VOnuzahUDGd_JZ7BK1lY8E_diXImcwuNJ0RoCbNsQAvD_BwE
https://www.acwholesalers.com/LG-LP153CDUC/p71538.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPOxeuG_Knx2TaVGofw1VOnuzahUDGd_JZ7BK1lY8E_diXImcwuNJ0RoCbNsQAvD_BwE


No. 1: PTAC
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No. 1: PTAC
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• Hydronic vs electric baseboards considerations:
q Initial cost
q Energy efficiency
q Performance (e.g., warm up, duration)

https://homeverity.com/hydronic-baseboard-heaters-vs-electric/
https://www.primebuyersreport.org/industry/atlantic-county-nj/atlantic-county/air-conditioning-heating-ventilation-contractors/ 

https://www.primebuyersreport.org/industry/atlantic-county-nj/atlantic-county/air-conditioning-heating-ventilation-contractors/
https://www.primebuyersreport.org/industry/atlantic-county-nj/atlantic-county/air-conditioning-heating-ventilation-contractors/


System No. 2: PTHP
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PTHP

• Packaged Terminal Heat Pump system includes only:
q No loop
q Zone level equipment



System No. 2: PTHP

50
https://www.thefurnaceoutlet.com/assets/pdfs/media/PTH123E35AXXX-op.pdf 

• Radiative 

https://www.thefurnaceoutlet.com/assets/pdfs/media/PTH123E35AXXX-op.pdf


System No. 2: PTHP

51
https://www.thefurnaceoutlet.com/assets/pdfs/media/PTH123E35AXXX-op.pdf 

• Example:
q Amana 14,000 BTU (3.5 KW)
q Automatic 2nd stage electric heat:

§ If the room temperature falls to 4 degrees below the set point 
temperature, the heat pump compressor is shut off and the electric 
heat strip is turned on

q 3-Minute Compressor Lockout

https://www.thefurnaceoutlet.com/assets/pdfs/media/PTH123E35AXXX-op.pdf


No. 3: Packaged Rooftop Air Conditioner
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PTHP

Air Loop Zone Level

Coil Cooling DX 
Single Speed

Coil Heating 
Gas

CAV Fan

Air Terminal Single Duct

• This system has:
q One air loop
q Zone level equipment



No. 3: Packaged Rooftop Air Conditioner
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• Example:
q Goodman 3.5 Ton 14 SEER 80,000 BTU Gas/Electric 

Package Unit
q Refrigerant Type: R-410A

https://www.acwholesalers.com/Goodman-GPG1442080M41/p61975.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPLKpAOKikwGAnyj5nKGW2L6A-
4RNlCxex_n4lU6WMCXrgtJcKLwtFxoC7iQQAvD_BwE 

https://www.acwholesalers.com/Goodman-GPG1442080M41/p61975.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPLKpAOKikwGAnyj5nKGW2L6A-4RNlCxex_n4lU6WMCXrgtJcKLwtFxoC7iQQAvD_BwE
https://www.acwholesalers.com/Goodman-GPG1442080M41/p61975.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPLKpAOKikwGAnyj5nKGW2L6A-4RNlCxex_n4lU6WMCXrgtJcKLwtFxoC7iQQAvD_BwE


No. 4: Packaged Rooftop Heat Pump
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PTHP

Coil Cooling DX 
Single Speed

Coil Heating 
Electric

Coil Heating DX 
Single Speed

CAV Fan

Air Terminal Single Duct

• This system has:
q One air loop
q Zone level equipment

Air Loop Zone Level



No. 4: Packaged Rooftop Heat Pump
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• Example:
q GOODMAN GPH1642H41
q 3.5 Ton, 16 SEER Self-Contained Packaged Heat Pump, 

Dedicated Horizontal

https://www.alpinehomeair.com/viewproduct.cfm?productID=453070933&linkfrom=froogle&gclid=CjwKCAjwwo7cBRBwEiwAMEoXPCggqPRV3hRF8h1X89fwHt
CMxwjOm0dVPr0ELS38ycDfef4XqXvFQxoCFzEQAvD_BwE 

https://www.alpinehomeair.com/viewproduct.cfm?productID=453070933&linkfrom=froogle&gclid=CjwKCAjwwo7cBRBwEiwAMEoXPCggqPRV3hRF8h1X89fwHtCMxwjOm0dVPr0ELS38ycDfef4XqXvFQxoCFzEQAvD_BwE
https://www.alpinehomeair.com/viewproduct.cfm?productID=453070933&linkfrom=froogle&gclid=CjwKCAjwwo7cBRBwEiwAMEoXPCggqPRV3hRF8h1X89fwHtCMxwjOm0dVPr0ELS38ycDfef4XqXvFQxoCFzEQAvD_BwE


No. 5: Packaged VAV with Reheat

56Air loop

Terminal

Plant Loop

Zone

Coil Cooling 
DX Two Speed

VAV Fan

Air Terminal Single Duct VAV Reheat

Coil Heating 
Water

Boiler
• Packaged VAV with Reheat:

q One air loop
q One plant loop
q Zone level equipment



No. 5: Packaged VAV with Reheat
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https://slideplayer.com/slide/1423729/ 

https://slideplayer.com/slide/1423729/


No. 5: Packaged VAV with Reheat
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• Using economizer based on ASHRAE 90.1 Appendix G:



No. 6: Packaged Rooftop VAV with PFP Boxes & Reheat
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Coil Cooling 
DX Two Speed

VAV Fan

Air Terminal Single Duct Parallel PIU Reheat

Coil Heating 
Electric

Air Loop Zone Level

• Packaged Rooftop VAV with PFP Boxes and Reheat has: 
q One air loop
q Zone level equipment



No. 6: Packaged Rooftop VAV with PFP Boxes & Reheat
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• Fan Powered Boxes:
q Series: fan-powered terminals have fans that must run throughout 

the occupied mode in order to deliver ventilation air to the zone:
§ Act as boosters for the air handler
§ Move the air the rest of the way to the zone
§ Allow AHU to run at system pressure far lower than other type of 

terminals
§ Provide constant air and more air changes than other type of terminals
§ Have constant sound levels, unlike other types of terminal units that vary 

air volumes and/or cycle fans

q Parallel: Parallel fan-powered terminals have fans that only switch on 
during the heating mode to pull warm return air from ceiling plenum:
§ The unit fan is off during the cooling mode
§ Some engineers do not specify parallel fan units because the fan cycling 

is often noticeable to occupants

http://titus-hvac.blogspot.com/2012/08/q-compare-series-vs-parallel-fan.html   

http://titus-hvac.blogspot.com/2012/08/q-compare-series-vs-parallel-fan.html


No. 7: Packaged Roof + Chiller
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Air Loop

How many loops should we have?



No. 7: Packaged Roof + Chiller
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Fan

Air Loop

Plant Loop

Condenser Loop

Chilled Water Loop

Zone



No. 7: Packaged Roof + Chiller
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• Air loop
§ Cooling coil
§ Heating coil
§ Fan 
§ Setpoint 
§ Zone 
§ Terminal

Air loop

TerminalZone

Fan

Setpoint

Cooling coil Heating coil



No. 7: Packaged Roof + Chiller
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• Plant Loop
§ Boiler
§ Fan
§ Pipes
§ Heating Coil

Plant 
Loop

Boiler

Setpoint
manager

Heating coil

Pump Pipes



No. 7: Packaged Roof + Chiller
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• Condenser Loop
§ Cooling Tower
§ Fan
§ Pipes
§ Chiller

Plant Loop

Cooling Tower
Pump

Chiller



No. 7: Packaged Roof + Chiller
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• Chilled water Loop
§ Chiller
§ Fan
§ Pipes
§ Cooling coil

Chilled water Loop

Cooling Coil

Chiller

Pump



No. 7: Packaged Roof + Chiller
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• Number and type of chillers based on ASHRAE 90.1 
Appendix G:



No. 8: VAV with PFP Boxes and Reheat
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Cooling Coil

Chilled water Loop

Air Loop
Zone Level

Coil Cooling 
Water

VAV Fan

Air Terminal Single Duct Parallel PIU Reheat

Coil Heating 
Electric

Pump

Chiller
• This system has:

q One air loop 
q One plant loop
q Zone level



No. 9: VAV with PFP Boxes and Reheat
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Air Loop Zone Level

Coil Heating 
Gas

Air terminal single duct uncontroller

CAV Fan

• This system includes only:
q An air loop 
q Zone level



No. 10: Electric Furnace
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• This system includes only:
q An air loop 
q Zone level

Air Loop Zone Level

Coil Heating 
Electric

CAV Fan

Air terminal single duct uncontroller



No. 10: Electric Furnace
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• It includes a blower and a heater:

https://www.thefurnaceoutlet.com/Goodman-68240-BTU-20KW-Electric-Furnace-Model-
MBR1200AA1HKA20C_p_1946.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPEgJZGfNDcf94HJj1yuWH_U0d8Jg685-HfRYjIbURE_tgPE-NH9c9RoCzV0QAvD_BwE 

https://www.thefurnaceoutlet.com/Goodman-68240-BTU-20KW-Electric-Furnace-Model-MBR1200AA1HKA20C_p_1946.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPEgJZGfNDcf94HJj1yuWH_U0d8Jg685-HfRYjIbURE_tgPE-NH9c9RoCzV0QAvD_BwE
https://www.thefurnaceoutlet.com/Goodman-68240-BTU-20KW-Electric-Furnace-Model-MBR1200AA1HKA20C_p_1946.html?gclid=CjwKCAjwwo7cBRBwEiwAMEoXPEgJZGfNDcf94HJj1yuWH_U0d8Jg685-HfRYjIbURE_tgPE-NH9c9RoCzV0QAvD_BwE


ASHRAE ADVANCED ENERGY DESIGN 
GUIDES
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Advanced Energy Design Guide (AEDG)
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Advanced Energy Design Guide
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Advanced Energy Design Guide
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Advanced Energy Design Guide
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ASHRAE Advanced Energy Design Guide

82https://www.ashrae.org/technical-resources/aedgs 

https://www.ashrae.org/technical-resources/aedgs


CBECS HVAC SYSTEMS
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Building Mechanical Systems
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Building Mechanical Systems

• Main heating equipment are:

q Boilers inside the building 
q District steam or hot water 
q Furnaces that heat air directly 
q Heat pumps for heating 
q Individual space heaters (ISH) 
q Packaged central units (PCUs), roof mounted 
q Some other heating equipment

85
PNNL Analysis of CBECS HVAC Systems, 2018



Building Mechanical Systems

• Main cooling equipment are:

q Central chillers inside the building 
q District chilled water 
q Heat pumps for cooling 
q Individual room air conditioners (IRAC) 
q Packaged air-conditioning units (PACU) 
q Residential-type central air conditioners (Res CAC) 
q Swamp coolers or evaporative coolers 
q Some other cooling equipment. 

86
PNNL Analysis of CBECS HVAC Systems, 2018



Building Mechanical Systems

87
PNNL Analysis of CBECS HVAC Systems, 2018



Building Mechanical Systems

88
PNNL Analysis of CBECS HVAC Systems, 2018



DISTRICT HEATING AND COOLING
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District Heating & Cooling

• What does district heating and cooling systems mean? 

90



District Heating & Cooling

• District Heating:
q Heat generated in a centralized location
q Delivered through insulated systems 
q Used for space heating and water heating

• What are the pros and cons?

• Is there an example of district heating and cooling system?

91



District Heating & Cooling

92
https://www.llworldtour.com/the-%E2%80%9Csteamy%E2%80%9D-underbelly-of-new-york-city/ 

https://www.snipsmag.com/articles/93220-new-york-medical-center-saves-energy-with-insulation 

https://www.llworldtour.com/the-%E2%80%9Csteamy%E2%80%9D-underbelly-of-new-york-city/
https://www.snipsmag.com/articles/93220-new-york-medical-center-saves-energy-with-insulation


District Heating & Cooling

93
Brian Bozell Presentation

• Heating plant



District Heating & Cooling
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District Heating & Cooling

95
Brian Bozell Presentation

• Energy efficiency measure for steam reduction 



District Heating & Cooling
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Brian Bozell Presentation

• Examples of insulating the system



District Heating & Cooling
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Brian Bozell Presentation

• Cooling plant



District Heating & Cooling
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• District heating and cooling:
q No assumption required on:

q Steam
q Chilled water generation

District Cooling

Coil Cooling

District Cooling

Chilled water Loop

District Heating

Air Loop

Coil Heating

Plant Loop



BCL
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BCL
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SERVICE HOT WATER
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Service Hot Water
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Service Hot Water
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• Add a water heater tank to a plant loop:



Service Hot Water

104

• Add service hot water plant loop:



Service Hot Water
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• Add a fixture:



Service Hot Water

106



Service Hot Water

107

• Add service hot water definition



Service Hot Water

• DOE Reference Buildings
q Section 5.1.6 Service Water Heater Demand

108
https://www.nrel.gov/docs/fy11osti/46861.pdf 

https://www.nrel.gov/docs/fy11osti/46861.pdf


Service Hot Water

• Make reasonable assumptions for the water heater 
temperature:
– Most households require about 120 ºF

– Some manufacturers set water heater thermostats at 140 ºF, which 
also slows mineral buildup and corrosion in your water heater and 
pipes

– Water heated at 140ºF also poses a safety hazard (scalding)

109https://www.energy.gov/energysaver/heat-and-cool/water-heating
https://www.energy.gov/energysaver/services/do-it-yourself-energy-savings-projects/savings-project-lower-water-heating

https://www.energy.gov/energysaver/heat-and-cool/water-heating


Service Hot Water

• Make reasonable assumptions for the flow rates and 
sizes. For example for residential units:
– Small size: A 50 to 60-gallon storage tank is usually sufficient for 1 

to 3 people

– Medium size: A 80-gallon storage tank works well for 3 to 4 people

– Large size: A large tank is appropriate for four to six people

110https://www.energy.gov/energysaver/heat-and-cool/water-heating
https://www.energy.gov/energysaver/services/do-it-yourself-energy-savings-projects/savings-project-lower-water-heating

https://www.energy.gov/energysaver/heat-and-cool/water-heating


Service Hot Water
• You can use the OpenStudio measures:

111



Service Hot Water
• You can use the OpenStudio measures:

– First, use “Add SHW Loop”

– Second, use “ZEDG K12 SHW”

112



GROUND SOURCE HEAT PUMP 
(EXTRA)

113



Ground Source Heat Pump

114

• Ground Source Heat Pump (GHP) benefits from:
q Relative constant ground temperature (about 30 ft) 

§ 50 ºF (10 ºC) to 59 ºF (15 ºC)
§ Soil temperature warmer than air in winter and colder than the air 

temperature in summer

q Thermal storage capacity of the ground 
§ Sink in summer time 
§ Source in winter time



Ground Source Heat Pump

115
GeoVision Analysis 2019, ORNL

• Undisturbed ground temperature in the U.S.:



Ground Source Heat Pump

116
GeoVision Report 2019

• Key components are:
q A heat exchanger

§ A group of pipes buried in the ground
§ Immersed in a surface water body
§ Exchanging heat directly with ground water

q Distribution systems
§ Ductwork for forced air heating/cooling and/or,
§ In-floor piping for radiant heating

q Heat Pump (HP)
§ Connect the distribution system with the ground heat exchangers 



Ground Source Heat Pump

117

46%

What is the benefits and setbacks of each system? Which is one is more common in the US?

38%

10% 6%

GeoVision Report 2019



Ground Source Heat Pump

118https://www.oldhouseonline.com/repairs-and-how-to/geothermal-options-old-homes
https://www.homebuilding.co.uk/ground-source-heat-pumps-need-know/
GeoVision Report 2019

https://www.oldhouseonline.com/repairs-and-how-to/geothermal-options-old-homes
https://www.homebuilding.co.uk/ground-source-heat-pumps-need-know/


Ground Source Heat Pump

119
GeoVision Report 2019



Ground Source Heat Pump

120
GeoVision Report 2019

• Installed capacity in the U.S. was 16,800 MW (or 4.8 million 
cooling tons) as of 2016

• GHP is being used more in residential buildings than 
commercial buildings

• In residential buildings:
q 75% in new construction
q 25% in retrofitted homes 

• GHPs account for 1% of the U.S. HVAC market



Ground Source Heat Pump

121
GeoVision Report 2019



Ground Source Heat Pump

122
GeoVision Analysis 2019, ORNL

• 10 states account for 52% of the GHP shipments:

q Florida, Illinois, Indiana, Michigan, Minnesota, Missouri, New 
York, Ohio, Pennsylvania, and Texas

q Concentrated in areas with cold climate and high population 
density



Ground Source Heat Pump

123
GeoVision Analysis 2019, ORNL

• The most common GHP system configuration in the US 
homes are:
q A packaged heat pump

q Split water-to-air heat pump (WAHP) with a centrally ducted 
forced-air distribution system that conditions:
§ One floor of a multistory home 
§ The entire house



Ground Source Heat Pump

124
GeoVision Analysis 2019, ORNL

• For commercial buildings distributed GHP systems are the 
most common: 
q Each zone of the building is conditioned with an individual WAHP
q Multiple WAHPs are connected to a common water loop
q Use a two-pipe water loop with a variable speed central pumping 
q The cooling capacities of the WAHP units usually range from 0.5 to 

20 ton (1.74–70 kW)



Ground Source Heat Pump

125
GeoVision Analysis 2019, ORNL

• Central GHP systems use large heat pumps or modular 
water-to-water heat pumps to:

q Generate hot and/or chilled water for delivery to the 
conditioned space (a good option for retrofitting existing 
central chiller and boiler systems)

q To satisfy the simultaneous demands for heating and cooling 
in different zones of a building (what’s the pipe 
configuration?)



Ground Source Heat Pump

126
GeoVision Analysis 2019, ORNL



Ground Source Heat Pump

127
GeoVision Report 2019

• Cost depends on the geological conditions, building loads, 
system designs, and the HP equipment. For a typical:
q Home varies from $3,000 to $5,000
q Large-scale housing retrofit is about $4,600 per ton (in 2006) 
q For commercial buildings, the cost ranges are (in 2012):

• A simple payback is about 8-14 years for a retrofit project 
and shorter for a new construction.



Ground Source Heat Pump (AEDG K-12)

128Air loop

Heat Exchanger 
Air to Air

AEDG HP 
Loop

Zone

Coil Cooling 
Water to Air HP

VAV Fan

Air Terminal Single Duct VAV Reheat

• GSHP (AEDG K-12):
q One DOAS air loop
q One HP loop (similar to a plant loop)
q Zone level equipment

Ground Source 
Heat Exchanger

Coil cooling water 
to air HP

Heating cooling 
water to air HP

Coil Heat Water 
to Air HP
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Passive Chilled Beams
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• There are two types of chilled beams
q Active (air comes from the AHU and is pressurized)
q Passive (no moving part)

https://blog.priceindustries.com/what-is-a-passive-chilled-beam?utm_campaign=What%20Is...%3F%20Series&utm_medium=email&_hsmi=212616537&_hsenc=p2ANqtz-_xgCSwU35KMh6iDNhpoTNw3_AWeqSL2K20rdR4ETJ6oVIOQblgsI0D8m5yb1pQLkqzGu1AWoknJDF0lObwvG3LIdmFNA&utm_content=212616537&utm_source=hs_email 



Passive Chilled Beams
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• It works based on the natural convection
q Water temperature is about 57 F (15-20 F colder than the air 

temperature)

https://blog.priceindustries.com/what-is-a-passive-chilled-beam?utm_campaign=What%20Is...%3F%20Series&utm_medium=email&_hsmi=212616537&_hsenc=p2ANqtz-_xgCSwU35KMh6iDNhpoTNw3_AWeqSL2K20rdR4ETJ6oVIOQblgsI0D8m5yb1pQLkqzGu1AWoknJDF0lObwvG3LIdmFNA&utm_content=212616537&utm_source=hs_email 



Passive Chilled Beams
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• Since moving parts are involved, it is energy efficient 
• It is usually used with other air systems such as 

q Displacement ventilation
q Under floor
q Active chilled beams 

https://blog.priceindustries.com/what-is-a-passive-chilled-beam?utm_campaign=What%20Is...%3F%20Series&utm_medium=email&_hsmi=212616537&_hsenc=p2ANqtz-_xgCSwU35KMh6iDNhpoTNw3_AWeqSL2K20rdR4ETJ6oVIOQblgsI0D8m5yb1pQLkqzGu1AWoknJDF0lObwvG3LIdmFNA&utm_content=212616537&utm_source=hs_email 
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Active Chilled Beams
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• Relatively energy efficient over time, reduce the size of 
the ductwork, and lower the noise level

https://blog.priceindustries.com/how-does-an-active-chilled-beam-work 

https://blog.priceindustries.com/how-does-an-active-chilled-beam-work


Active Chilled Beams

135

• From AHU to plenum – and then pressurized and move to 
the space 

https://blog.priceindustries.com/how-does-an-active-chilled-beam-work 

https://blog.priceindustries.com/how-does-an-active-chilled-beam-work


Active Chilled Beams
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• The ratio of air through nozzles versus the induced is 
important 

https://blog.priceindustries.com/how-does-an-active-chilled-beam-work 

https://blog.priceindustries.com/how-does-an-active-chilled-beam-work

