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Course Objectives

A Describe what hydronic heating is
and why its use is advantageous to
the homeowner.

A Identify the parts of a hydronic
heating system including the heat
sources.

A Classify different heat emitters by
component and location.

A Identify alternate heating uses, other
than residential space heating, for

hydronics. Obje(tlves

A Identify cooling uses for hydronics. ) "
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Thousands of options allow

Heat is loaded at heat source
Heat is carried to destination by water
Heat is unloaded at heat emitters

Good design prevents water from changing
to vapor at any point

hydronic heating systems to propsne

be specifically tailored to the

needs of each project.

heat released

137

A hydronic heating system
is a conveyor belt for heat.



heat released

Closed loop systems: 11

A Water is sealed in

A The same water circulates year after year
A Minimal potential for corrosion

A Systems last for decades

Other systems:

A Water heater connected to flexible plastic
tubing

A Multiple boilers used with heat emitters

A Options available for new constructiorfP2™
and building retrofitting

A hydronic heating system
is a conveyor belt for heat.



A Excellent thermal comfort

A Surfaces as well as air can be warmed

A Heat is in harmony and balance with human physiological needs
A Comfort is far superior to other systems

Barefoot-friendly floors on
the coldest day of winter



Advantages of Hydronic Heating:
Superior Comfort

A Water absorbs almost 3500 times more heat than air
A Small flexible tubing replaces large cumbersome ducting
A Ideal for new construction as well as retrofit applications with access issues

Du(ting often compromises' -~ SmaII flexible, hydronictubing
headroom in basements. = . - routed through floor framing

These pictures compare the obtrusiveness of ducting installation to the
small flexible tubing of a hydronic system.
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A 3/4-inch diameter tube carrying water
can deliver the same amount of heat

as 8-inch by 14-inch duct carrying air.



A 3/4 inch tube easily routes through floor framing and are easily concealed

A The 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.

this cut would destroy the load-carrying

A 3/4-inch diameter tube carrying water
can deliver the same amount of heat

as 8-inch by 14-inch duct carrying air.



Advantages of Hydronic Heating:
Design Flexibility

Unlimited ways to accommodate:
Comfort needs

Usage

Aesthetic tastes

Budget constraints

To o Do Do

Unequalled versatility from a single heat
source

Hydronic snowmelting keeps this
walkway free of ice and snow.
Courtesy of Gary Todd



Advantages of Hydronic Heating:
Clean Operation

A Owners of forced-air heating systems complain about dust and airborne
pollutants

A Hydronic systems induce gentle, almost imperceptible air circulation

A Hydronic systems are appreciated by people with allergies or other respiratory
conditions

Inside of ducting recently removed =

Fi6ti 2 Torcaiue hoating it Hydronic heating is espedally well suited for those

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

A Traditional forced air heating systems can be noisy
A Hydronic systems have virtually no detectable sound in occupied areas
A Systems with continuous water circulation eliminate piping expansion noises

Properly designed hydronic heating
systems operate with virtually
no detectable noise



A Zoned systems reduce energy consumption

A The comfort level of rooms can be adjusted

A The system can automatically adjust itself

A No complex and costly hardware is necessary

ARr obyymoomo zoning 1 s
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

thout need of thermostats and ated Non-electric thermostatic radiator
without need of thermostats and associate valve allows for room-by-room

wiring. comfort control



A Hydronic heating can provide domestic hot
water

A Ordinarytank-t ype water heat
up with demand

A Hydronic systems can supply high hot
water demands indefinitely

A Heat for hot water can come from the same
propane-fueled boilers that heat the house

Hydronic systems can also supply
high-capacity domestic water heating



A Small tubing loses less heat than ducting

A Electricity use is less than with a forced-air system

Hydronic systems operate with
less electrical power demand
than forced-air svstems

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.



A Hydronic floor heat discourages air temperature stratification
A Zoning 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.

Hydronic systems operate with
less electrical power demand
than forced-air svstems



A Propane-fueled boilers can operate with
over 95% efficiency

A Many options are available

A Systems are compact, quiet, efficient, and
affordable

An example of amodern
wall-hung propane-fueled boiler
Source: Triangle Tube
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Basic Components of a System: Heat Source

The basiccomponents in a hydronic system
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Basic Components of a System: Circulator

ACircul ator fAimotivateso FFTTUOTrdg To0

Awater flows from the cilrcul at

through the building, back to the
circul atorods i1inl et

A Reputation for reliability and quiet
operation

A Ability 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

. . A modern mulgl-s eed
t he circul atorods outl et \?eér&&r(irltor'ts




A Closed-loop systems operate best when
free of internal air

A Air separator extracts air from flowing
water

A Many types of air separators are available

A Best located near the outlet of the heat
source

A modern air separator



A Hot water wants to move up and cool
water wants to move down

A Many aggravating problems can result
A A flow check valve prevents this situation

A Some hydronic circulators have internal
flow check valves

Without a flow check valve, natural

convection current has been called

many things, including fighost fl owo,
Ather mosyphoningo, and fAdheat

mi gration. o

It can result in many aggravating

problems by moving heat into area of

the building whéae 1Itb6s not needed
sort of fAther mal I ako i n the system.



