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Course Objectives

Å Describe what hydronic heating is 

and why its use is advantageous to 

the homeowner. 

Å Identify the parts of a hydronic 

heating system including the heat 

sources. 

Å Classify different heat emitters by 

component and location. 

Å Identify alternate heating uses, other 

than residential space heating, for 

hydronics. 

Å Identify cooling uses for hydronics. 



Hydronic Heating



What is Hydronic Heating:

Conveyor Belt for Heat

Å Heat is loaded at heat source

Å Heat is carried to destination by water 

Å Heat is unloaded at heat emitters

Å Good design prevents water from changing 

to vapor at any point

Thousands of options allow 

hydronic heating systems to 

be specifically tailored to the 

needs of each project.



What is Hydronic Heating:

Conveyor Belt for Heat

Closed loop systems:

ÅWater is sealed in

ÅThe same water circulates year after year

ÅMinimal potential for corrosion

ÅSystems last for decades

Other systems:

ÅWater heater connected to flexible plastic 

tubing

ÅMultiple boilers used with heat emitters 

ÅOptions available for new construction 

and building retrofitting



Advantages of Hydronic Heating:

Superior Comfort

ÅExcellent thermal comfort

ÅSurfaces as well as air can be warmed

ÅHeat is in harmony and balance with human physiological needs

ÅComfort is far superior to other systems



Advantages of Hydronic Heating:

Superior Comfort

ÅWater absorbs almost 3500 times more heat than air

ÅSmall flexible tubing replaces large cumbersome ducting

Å Ideal for new construction as well as retrofit applications with access issues

These pictures compare the obtrusiveness of ducting installation to the 

small flexible tubing of a hydronic system. 



Advantages of Hydronic Heating:

Superior Comfort



Advantages of Hydronic Heating:

Superior Comfort

Å3/4 inch tube easily routes through floor framing and are easily concealed

ÅThe structure is not compromised

Aesthetic issues aside, there are 

countless buildings in North 

America where poor comfort is 

the result of a compromised 

ducting system.



Advantages of Hydronic Heating:

Design Flexibility

Unlimited ways to accommodate:

Å Comfort needs

Å Usage

Å Aesthetic tastes

Å Budget constraints

Unequalled versatility from a single heat 

source  



Advantages of Hydronic Heating:

Clean Operation

ÅOwners of forced-air heating systems complain about dust and airborne 

pollutants

ÅHydronic systems induce gentle, almost imperceptible air circulation

ÅHydronic systems are appreciated by people with allergies or other respiratory 

conditions

The inside of the ducts can become coated with dust, pet hair, and mold spores 

from years of operation even when a filter was present in the system, 

compromising indoor air quality. 



Advantages of Hydronic Heating:

Quiet Operation

ÅTraditional forced air heating systems can be noisy

ÅHydronic systems have virtually no detectable sound in occupied areas

ÅSystems with continuous water circulation eliminate piping expansion noises



Advantages of Hydronic Heating:

Zonability

ÅZoned systems reduce energy consumption

ÅThe comfort level of rooms can be adjusted

ÅThe system can automatically adjust itself

ÅNo complex and costly hardware is necessary

ñRroom-by-roomò zoning is easy to 

accomplish using hydronics without resorting 

to the complex and costly hardware 

necessary for zoning forced air systems. 

Some hydronic systems provide room-by-

room comfort control at each heat emitter 

without need of thermostats and associated 

wiring.



Advantages of Hydronic Heating:

Abundant Domestic Hot Water

ÅHydronic heating can provide domestic hot 

water

ÅOrdinary tank-type water heaters canôt keep 

up with demand

ÅHydronic systems can supply high hot 

water demands indefinitely

ÅHeat for hot water can come from the same 

propane-fueled boilers that heat the house



Advantages of Hydronic Heating:

Reduced Operating Costs

ÅSmall tubing loses less heat than ducting

ÅElectricity use is less than with a forced-air system

Heat loss is very undesirable in 

situations where piping or ducting 

is routed through cool basements, 

crawl spaces, or attics. 

Heat loss to such spaces is truly 

heat lost that is needed elsewhere 

in the building to maintain comfort.



Advantages of Hydronic Heating:

Reduced Operating Costs

ÅHydronic floor heat discourages air temperature stratification

ÅZoning reduces fuel consumption and increases comfort

The ability to easily zone a hydronic 

system provides the ability to 

maintain unoccupied rooms at 

reduced temperatures while 

maintaining comfort in occupied 

rooms. 

Reduced air temperatures decrease 

building heat loss and thus reduce 

fuel consumption.



Advantages of Hydronic Heating:

Reduced Operating Costs

ÅPropane-fueled boilers can operate  with 

over 95% efficiency

ÅMany options are available

ÅSystems are compact, quiet, efficient, and 

affordable



Hydronic Systems



Basic Components of a System: Heat Source



Basic Components of a System: Circulator

ÅCirculator ñmotivatesò fluid to flow

ÅWater flows from the circulatorôs outlet, 

through the building, back to the 

circulatorôs inlet

ÅReputation for reliability and quiet 

operation

ÅAbility to operate at different speeds

Water always flows from an area of 

higher pressure to an area of lower 

pressure. The fundamental concept in 

any hydronic system is to create piping 

pathways that lets water carry heat 

throughout the building as it flows from 

the circulatorôs outlet back to its inlet.



Basic Components of a System: Air Separator

ÅClosed-loop systems operate best when 

free of internal air

ÅAir separator extracts air from flowing 

water

ÅMany types of air separators are available

ÅBest located near the outlet of the heat 

source



Basic Components of a System: Flow Check Valve

ÅHot water wants to move up and cool 

water wants to move down

ÅMany aggravating problems can result

ÅA flow check valve prevents this situation

ÅSome hydronic circulators have internal 

flow check valves

Without a flow check valve, natural 

convection current has been called 

many things, including ñghost flowò, 

ñthermosyphoningò, and ñheat 

migration.ò

It can result in many aggravating 

problems by moving heat into area of 

the building where itôs not neededða 

sort of ñthermal leakò in the system.


