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it is not necessary to have a motor with 4 high starting torque.
Motors with medium starting torque will overcome the bear-
ing friction and bring the blower up to speed more smoothly.
Direct-drive blowers may be of the shaded-pole of pérmanent~
split-capacitor type. Speed variation may be obtained either
by extra windings in the motor ot by a reactor-type speed
selector that operates on the principle of a transformer to re-
duce the voltage to the motor. Blower motofs for belt drive
are usually of the split-phase type up through the § hp size
and larger motors are capacitor-start split-phase motors.
Some of the targer motors may be repulsion-induction motors
for eingle-phase and squmel—cage motors for polyphase cur-
rent. Motors are described in‘more detail in Chapter 57. *
Manufacturers usually include blower performance data
and motor requirements along with the furnace performance
specifications giving the cubic feet of air delivered 1 per mmme
against a range of duct system static p

1965 Guide And Data Book:

These ﬁlcexsa.reusually d of fibrous ial en-
closed in a frame and coated with a viscous liquid. The ve-
locity of air through these filters should be no greater than
300 fpm.

Permanent flters that’ may be washed and reinstalled
are also used. The velocity of air thmugh these ﬁl'.em should be

d: with t Some

permnnent filters are of the elect.romauc type in which a shght
charge of static electricity is created by the friction of the air,
thus attracting and holding dust particles.

Elechvmcﬁ)tersmalsocommgmwnsemcleamngtbe
circulating air for a forced air furnace. These air cleaning de-
vices create an electrical field of high-voltage direct current
in which dust particles are given a cbm'ge and consequant.ly
collect on a plate having an charge. The
matenal  may be washed out in some types; other types use

will be given concerning’ required motor or drive changes to
handle different conditions.
Controls

Controls on warm air furnaces usually consist of a low velt-
age room thermostat .which mm and stops the burner.in

le pads.
m:ﬁlwmmdwayslomtedmﬂ:eooolwahmdofﬂm
blower and heat exchanger.

Humidifiers

The humidifiers used with warm air furnaces usually con-
sist of & pan in the warm air discharge, having its water level
maintained by a float control. The rate of evaporation may
bei d by pl&cmg porous plates in the water. These plates

to room or “opens and closes

the draft on hand-fired coa! furnaces, a8
described 'in ‘Chapter 51 and thermostahc controls which
pond to the p of the h ‘air to prevent

overheating and o start and stop the furnace blower. The
first of these is called the limit controL

A limit control is used to shut'off the burner if“the tem—
perature of the air leaving the furnace is excessive. This tem-
perature is usually 250 F for furnaces not to be installed near
combustible material and 200 F for furnaces that ‘may.be
installed in an encl ible materials. The
Kmit contro) usually has a ﬁxed stop at its maximum per-
missible setting and & differential of 25 deg or more to permit
resumption of operation of the burner when the temperature
has dropped to a safe value.

The limit control. performs only & sa.fety function to, pmvem.
overheating in the event of a reduction in the proper air flow
‘through the furnace which can occur with a clogged filter,
restrictions at the inlet or. outlet. gnllee of the duct system,
broken blower drive belts or a defective blower motor. .

A fan control starts the blower when the temp of the

act like wicks to increase the wetted surface in the circulating
air and increase the evaporation rate.

. Such humidifiers are not controlled but depend upon an

increase in running time of Lhe furnace during colder weather
to i the of d, this approxi-
mates the change in requirements or huxmd.lty There are
also other types of humidifiers available, some of which
evaporate water electrically, mech.mica[ly atomize. motor
drive a revolving wick or otherwise introduce moisture into
the circulating air. These humidifiers are often controlled by
a humidistat located in the space being heated.

With the present trend toward better insulation, va.por
barriers, and tight shorm wmdows in homm, as well as theuse
of more t in the home such as
sutomatic dish washers and laundry driers, humidifiers are
not always needed in residences Ope of the advantages of
a warm air heating system is that it affords the opportunity
to udd humidification or to decrease the humidity by the
ion of outdoor sir into the air cm-,u!ntmg system.

sir in the fums.ce cabinet reacha a predetermined level and
keeps it running until the heat in the furnace cabinet has been
dissipated. This control is independent of burner controls.
It usually has 8 Fan On temperature setting and -may either
have a fixed differential fortummgoﬂ‘thefanormayalso
‘in¢orporate 8 Fan Off ‘setting.

The fan control settings and the spesd or air delivery of ﬂm
blowermustbemﬁxlly dj “‘wg(vens th
circulstion as possible Publications of the Nati ‘Wa.rm
Air Hesating ‘and Air Condmonmg -Association’and ‘Chapter 7
of 1964 Guine ‘ANp Data Boox glve details of setting blower
speeds and’ farr controls.

The fan and limit controls are often incorporated in the
same hou.smg and are some(.unm operated -by the sime ther-
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elements ‘of ‘the cont.rols my be_ located in ‘the’ warin air
‘plenum ot ‘duct ar within the furhace cabinet at some pumc
in ‘the circulating air stréam where ‘the tempemtme is- ﬂ:e
eame as the dutlet air tempemhue. o

Air Filters i

Kltenuedacrﬂvedin Chapuar ‘36.- Theusualﬁlm sup-
phed with ‘warm 'air’ furnaces ‘sré ‘of ‘the ‘throwaway type.

e i

Humidifiers are usually sold as accessory equipment and
are not included as a part of the furnace package. For tun.her
information on humidifiers, see Chapter 33. .

Fuel Considerations

Chapter 18 gives information on fuels and combustion and
Chapter 51 discusses fuel-burning equipment. Chapter 16 of
the 1964 ‘Gume Anp Dara Boox presents the economic
factors'in making fuel selection. -

The American Standard A pproval Requirements for Gas Fwd
Warm Avr Furnaces (ASA Z21), a8 sponsored by the American
‘Gas Association, gives the i construction, safety and
performance requuemem.s for gas furnaces. The American Gas

ies ‘to ine and test fur-
naces and a field inspeéction gervice Furnaces submitted and
found to be in compliance are listed in the American Gas
‘Association Direttory a.nd also bear the Blue Star Seal of
Approval.

Gas furnaces -normally ‘are approved for ‘clearances {from
combustible materials of at least 6 in., although furnaces may
‘be approved for lesser clearances and are so Tisted. Horizontal
furnaces are ‘normally approved for installation -on com-
bustible floors and may also be approved for attic installation

up of one or more resi L of &,

Heating Boilers, Furnaces, Space Heaters

and so marked, in which case they.may:te installed withpoint
or line contact between the jacket and combustible construe-
ﬁons.Gasfurmwesrﬂaybeliawdwbmnatuml mixed
or
petroleum-air gases. The furnace must be ordered from the
manufacturer for the specific gas to be used since they often
require different burners for the different gases and different
trols ip addition to orifice ch Most gas furnaces,
however, may be converted in the field at a later date for
other gases for which they were ongma.lly approved; change-
over kits are available from the
In addition to Ameri Gas A approvsl, some
mummp&hum and utilities have special requirementa, or re-
quire special testing for permission w gell in the temwry
under their jurisdiction.

Ratings for Gas-Fired Fumaces

The American Standard” Approval Requirements for Cen-
tral Heating Gas Appliances, Vol. I1, Granity and Forced Air
Central Furgnces (ASA Z21.13.2) is universally used in' test-
ing and rating. All- gravity gas furnaces- approved by the

American (Gas Association under these requirements are as--

signed a rating based on 75 percent efficiency and: forced air

furnaces are assigned a rating based on 80 percent efficiency:

Ratings for Oil-Fired Fumaces
-Oil furnaces are available as

the burner and control equipment. Pressure-type or rotary

1 3 s ek

- burners included as a part of the package should bear the

Underwriters Laboratories label showing compliance with
U.L. 296, which is basically a safety standard and Commer-
cial Standard labe] C.8: 75, which is a performance. stand-
ard. In addition, the complete furnace should: bear the
Uil 727 1abel and be.so listed. 1t may also be certified by the
-manufacturer as complying with Commercial Standard 195.
Vaporiging burner furnaces should also be listed under U.L.
727 and CS. 104.

- Oilfired furnaces ipped with or
mt&ry burners should be rated in accordance thh szma'

dard 195 test hod;
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of 5 or 6 kw each. Tha low-voltage- room thermostat brings’

on the heating elements through relays.in: stages arranged
with delays so that all of the load will not be put on the line
at once. Some. controls, known as sequencers, use a reversing
clock motor which operates cams to open or close the switches
for the heating elements. When the room thermostat is closed
the clock motor runs to bring in additional heating elements
at timed intervals and when open, the motor reverses: s.nd
drops out the heaters in With this i
furnace blower is usually starled along with the first heatmg
element and is kept in operation until it cuts off. This system
of control gives very desirable capacity modulation'and virtu;
ally continuous blower operation. A high limit control(s) is
also used as on fuel-burning furnaces. Underwriters! Labora:
tories Standard 573 gives requirements for the listing. and
labelling of such equipment. Chapter 15 of. the 1964 Gums
AND DaTA Book gives additional information on. warm air
furnaces using electricity as the source of. heat.

COMMERCIAL AND INDUSTRIAL EQUIPMENT

Furnaces intended for commercial and industrial uses are
also known as heavy duly heaters, heavy duly fan furnaces, non-
rmdenhalmmrhm:mdbya va-netyofother!etm&

This hipped as factory:- bled
or for site erection. Them are two primary ways in which this
equipment is used, (1) as large space heaters, and (2} with a
duct distribution system. When used as space heaters, they
may be free-standi
charge nozzles which may be adjusted to give the desired
velocity, direction, and deflection of air flow. These furnaces
are available with a selection of pulleys, belts, and motors to
gnve the blower speed necessary. to handle the required amount
of air against the system resistance.

This equipraent is available in the same variety of sty!es
asres:denmlwannmrhmTheymofwndwgnedm
that with minor alterations, either at the fectory or in the
field, the same unit may be used in a horizontal, upflow. or
counterflow position.

Ronf mounted unils is a term applied to equipment designed

eﬁimency of 80 percent for forced air fumnees and 75 percent
for gravity furnaces.

Furnaces equipped with pot-type: oil burners should be
rated in accordance with Commericial Standard 104.tests. This
requires.a minimum efficiency of 70 percent.

Oil-burning floor-furnaces should be rated, from m de-
scribed in, Commercial Stendard 113.

Ratings for Coal-Fired Fumaces.

Coal-fired furnaces, both stoker and hand-fired, are rnted
from empirical formulas developed by the National, Warm
Axr Heating and Air Conditioning Assouatum. .

ELECTRICAL HEATING

Warm air heating is also accomplished by means of n re—
frigeration cyele usually driven by an electric motor. Such
equipment is known as the heat pump and is described in
detail in Clusptu 66, although it is applied similarly to fuel-
burning warm air furnaces. Chapter 6 of the 1964 Guive
Anp Dara Boox gives information on the sizing and selection
of heat pump equipment and Chapter 66 of t.!us volume dls-
cusses their design.

Electric resistance fumnaces are msde in’ various. xtylee
a3 are fuel-burning furnaces, although. becsuse of the absénce
of fuel-burning equipment, a singular furnace is often uni-
Veﬂalmltsposxuonmgmecmcfummmm\mﬂymada

to be installed on the roof to supply the floor below. They
are weatherproofed and incorporate. the means of dlsposmg
of products of combustion. Return air and discharge air is
often handled id a single concentric duct extending vertically
thmughthbmoftoamngleeeﬂmgdﬁuser or it may be
handled conventionally in a duct. distribution, system. A
number of these may be used in a store or factory. They are
often constructed with a complete refrigeration cycle for air
conditioning built into the same cabinet. .

In the largest sizes, these furnaces are often engineered fof
the specific installation and assembled on the site. This per-
mi'a selection of the air-handling equipment to meet the
ventilation and air-conditioning requirements of the bulldmg
as well as the static resistance of special’ air-cleaning equip-
ment in addition to providing circulation and distribution of
heated air.

Heat Exchangers

Examination of the Catalog Data section of (.hn Gmn Am:
Dara:-Book will show some of the variety of heat exchanger
designs that can be used, Alloy, or coated steels are commonly
used to permit.operation at higher metal temperatures W‘l'.h
h:gherhmtmlmemtuthumsmaﬂerfumm

Combustion Equipment: L

Although some large capacity furnaces use atmospbenc m
burners, power burners for both oil and gas are more common:
Many gas utilities have interruptive eg_nt.mcts with_ their

units or ded over head with dis-’




