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INTRODUCTION

1 Scope

1.1 These requirements cover heat reclaimers which are intended to recover a portion of heat from the
flue gases of gas-, oil-, or solid fuel-fired appliances for the purpose of heating space or water. They are
for installation on the vent or chimney connectors of the appliances which are for attachment to a Type B
or Type L vent or a metal or masonary chimney. The heat reclaimers are covered for the maximum flue
gas temperature marked on the heat reclaimer, which does not exceed 1000°F (538°C).

1.2 The heat reclaimers are intended for installation by a qualified agency in accordance with the
manufacturer’s instructions and the Standard for Chimneys, Fireplaces, Vents, and Solid Fuel Burning

DpA_214 Lo NEDA T AARNCIL 79970 1

Appliances, N

1.3 These he
and are for ing
Code, NFPA 1

1.4 Heat recl
applicable plu

2 Component
2.1 Except ag

requirements
used in the pr

2.2 A component need not comply with a specificgequirement that:

a) Iny
produ

b) Is

2.3 A compo

conditions of fise.

2.4 Specific ¢
performance
certain tempe

ot DNlaot: = o
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ht reclaimers intended for connection to an electrical supply are to be rated 24
tallation in accordance with the requirements for ordinary locations jn the Nat

0.

pimers which include plumbing connections are to be installed in accord
mbing codes.

)

indicated in 2.2, a component of a product covered by this standard shall ¢
for that component. See Appendix A for a list\of standards covering compon
pducts covered by this standard.

olves a feature or characteristic\niot needed in the application of the compon
Ct covered by this standard, or

superseded by a requirement in this standard.
hent shall be uséd)in accordance with its recognized rating established fo
omponents-are recognized as being incomplete in construction features ¢

apabilities. Such components are intended for use only under limited condi
ature$ not exceeding specified limits and shall be used only under those spe

for which they

D volts or less,
onal Electrical

ance with the

bmply with the
ents generally

ent in the

the intended

r restricted in
tions, such as
tific conditions

have been recognized.
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3 Units of Measurement

3.1 Values stated without parentheses are the requirement. Values in parentheses are explanatory or

approximate information.
4 Undated References

4.1 Any undated reference to a code or standard appearing in the requirements of this sta
interpreted as referring to the latest edition of that code or standard.

5 Glossary

ndard shall be

imney.

FERIALS —
hting to

5.4 DRAFT DIVERTER — (Also referred to as a Draft Hood.) A deyice-built into a gas buining

appliance or made a part of the vent connector from an appliance; which is intended to:

a) Provide for the ready escape of the flue gases fromirthe appliance in the event
back @lraft, or stoppage beyond the draft diverter,

b) Prevent back draft from entering the heating-appliance, and

5.5 DRAFT REGULATOR, BAROMETRIC — A device which functions to maintain a desir,
oil-fired applignce by automatically reducing the chimney draft to the desired value.

5.6 ELECTR|JCAL CIRCUITS:

of no draft,

ed draft in the

a) High-Voltage €irfetit — For the purpose of this standard, a circuit involving a pofential of not

more than 240:0lts and having circuit characteristics in excess of those of a low-
isolated limited/secondary circuit.

b) Lo=Voltage Circuit — A circuit involving a potential of not more than 30 volts al

oltage or an

ternating

current (ac) [42.4 volts peak or direct current (dc)] and supplied by a primary battery or by a
standard Class 2 transformer, or by a combination of transformer and fixed impedance which,

as a unit, complies with all the performance requirements for a Class 2 transforme

r. (A circuit

derived from a source of supply classified as a high-voltage circuit, using resistance in series

with the supply circuit as a means of limiting the voltage and current, is not consid
low-voltage nor an isolated limited secondary circuit.)

c) Safety-Control Circuit — A circuit involving one or more safety controls.

ered to be a
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5.7 SOLID FUEL-FIRED APPLIANCE — A heating appliance which has a freestanding fire chamber
assembly of the circulating or direct radiation type. Solid fuel units are for attachment to a residential
type chimney available for use with low-heat appliances and may be used to burn solid fuels commonly
used in fireplaces. These units may be thermostatically controlled.

5.8 VENT CONNECTOR — The pipe which connects a gas-burning appliance to a vent.

CONSTRUCT

ION

6 Components

6.1 See 2.1 — 2.4 for requirements covering the construction and use of components on the heat

reclaimers co
7 Assembly

7.1 All compd
product.

7.2 Ajointin

Al o + al al
CICTU Uy Ullo ostariudaru.

nents necessary for the intended function of the heat reclaimer shall be inc

he metal surface of a heat reclaimer which forms a passageway for the flue

tight, as attaiped by being welded, lock-seamed, riveted, bolted, or eguivalent means. A

depend prima|

7.3 A heatre
the assembly

7.4 A heat r
passageways

7.5 With resp)
use of conver
disassembly.

7.6 A heat rg
compared to t
to be installed

rily on cement for tightness.

Claimer shall be provided with means other thamvent or chimney connection
when it is installed.

bclaimer for oil- and solid fuel-fired appliances shall include means for
for flue gases without having to disassemble the heat reclaimer.

pct to 7.4, an independently remiovable access panel that can be removed arf
tional tools without moving, the heat reclaimer from its installed position is 1
IWhen closed, this access*panel shall form a tight seal to prevent leakage of

claimer shall be constructed so there is no reduction in the total free vg
he cross-sectional area of a chimney or vent connector pipe on which the hej
. Also, it shall ot significantly impede the flow of vent gases. This is to be

tests in accorglance with Braft Loss Test, Section 28.

7.7 Unless a
appliance and

heat_reclaimer that is intended to heat water is limited for installation on a

uded with the

jases shall be
joint shall not

for support of

cleaning the

d replaced by
ot considered
flue gases.

nting area as
at reclaimer is
Hetermined by

r

by the contro

s\on the appliance, it shall be provided with means to limit the temperatu

connected to the appliance such that the temperature of the water is regulat

water heating
d and limited
of the water

flowing throug

h the heat reclaimer to 210°F (99°C). See 27.2.1 — 27.2.2.

7.8 If a heat reclaimer is provided with a temperature-operated control for operation of the blower or a
pump motor and the control is required to achieve conformance with 6.1.7, the temperature operated

control shall ¢

omply with the Standard for Limit Controls, UL 353.
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7.9 The heat exchanger of a heat reclaimer intended to heat water shall be of sufficient strength to

withstand the Hydrostatic Strength Test as described in Section 29.

8 Materials

8.1 The outer casing or jacket of a heat reclaimer shall be made of steel or equivalent material, reinforced
or formed if necessary, so that it is not likely to be damaged through handling in shipment, installation,

and use. Sheet metal casings shall be made of steel having a minimum thickness of 0.020 i

nch (0.51 mm)

if uncoated, or 0.023 inch (0.58 mm) if galvanized, or of nonferrous sheet metal having an average

thickness of not less than 0.029 inch (0.74 mm), and all surfaces shall be protected against

corrosion. The

finish on the outer casing or jacket of the heat reclaimer shall not be damaged by heat during any of the

tests.

8.2 A flueway
thickness of 4
whereby the f
16 inches dig
Materials whig

meter the flueway of the same materials shall be at least 0.056 'inch (1.
h provide equivalent rigidity, strength, durability and resistance t0 corrosion

8.3 A flue col
connector pip
of galvanized

ar forming part of a heat reclaimer serving as a means of attachment to the v
b shall have the rigidity, heat resistance,and corrosion/resistance at least eq
sheet steel having a thickness of not less than specified in Table 8.1.

Table 8.1
Minimum thickness of flue.collars

of a heat reclaimer shall be constructed of cast iron or galvanized sheg
t least 0.032 inch (0.8 mm) for a heat reclaimer up to 16 inches (406ymni
ue collar size determines the size of the heat reclaimer. For a heat reelaimg

]

t steel having
) in diameter,
r greater than
12 mm) thick.
may be used.

nt or chimney
ivalent to that

Diameter of flue collar, Minimum wall thickness,
inches (mm) inch (mm)
Less than 6 (152) 0.019 (0.48)
from 6 (152) to 10 (254) 0.023 (0.58)
over 10 (254) up to 16 (406) 0.029 (0.74)
over 16 (406) 0.056 (1.42)

8.4 A radiatio
25.2 for electr

n shield or baffle.€mployed to prevent temperatures greater than those spe
cal components-shall be so constructed, formed, and supported, for the inteng
and to prevenf distortion orsagging in service. It shall be protected against corrosion and

not be damaged by heat wWhen the heat reclaimer is tested under these requirements if th
of the finish inay cadse*temperatures greater than those specified in Table 25.2 on pa
intended to shield.

cified in Table
ed positioning
he finish shall
b deterioration
rts which it is

htathina maara actn ity
T

8.5 Alloys co Rore

1
T

of the material

(4]

o oY
T g TOUr T TTTvIty

1
is employed to reduce the risk of fi
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9 Electrical Enclosures

9.1 General

9.1.1 Uninsulated live high-voltage parts shall be enclosed or guarded so that unintentional contact by
persons during intended use of the equipment is not likely. This applies also to such parts located in a
compartment into which access is required for intended care of the heat reclaimer, such as resetting
controls, replacing filters, lubrication, cleaning, or the like.

9.1.2 The enclosure shall prevent the emission of molten metal, burning insulation, flaming particles, or
the like, through openings onto combustible material.

ba f

9.1.3 Among
a) Md
b) Re
c) Md
d) Fle
e) Re
f) Re

For a nonmet
thermal and ¢

9.1.4 Sheet metal for the individual enclosure of electrical components shall comply with T3

as applicable.

he-factors-takenirto-consideration-wherjudging-the-aceeptabitity-of-arene
chanical strength,

sistance to impact,

isture absorptive properties,

mmability,

sistance to corrosion, and

allic enclosure or part of an enclosuye, all these factors are considered w
hemical aging.

osure are:

Bistance to distortion at temperatures to whichithe enclosure may be subjected under all
conditions for use.

ith respect to

ble 9.1 or 9.2,

Table 9.1
Minimum thickness of Sheet metal for enclosures — carbon steel or stainless steel
Without|supporting frame = @ With supporting frame or equivalent Minimum thickness in inches (mm)
reinforcing 2
Maximum width ° Maximum length ¢ Maximum width Maximum length Uncoated (MSG) Metal coated (GSG)
inches (cn) inches (cm) inches (cm) nches (cm)
4.0 (10.2) Not limited 6.25 (15.9) Not limited 0.0209 (0.51) 0.023d (0.58)
4.75 (12.1) 5.75 (14.6) 6.75 (7.1) 8.25 (21.0) (24) (24)
6.0 (15.2) Not limited 9.5 (24.1) Not limited 0.026¢ (0.66) 0.029¢ (0.74)
7.0 (17.8) 8.75 (22.2) 10.0 (25.4) 12,5 (31.8) (22) (22)
8.0 (20.3) Not limited 12.0 (30.5) Not limited 0.032 (0.81) 0.034 (0.86)
9.0 (22.9) 11.5 (29.2) 13.0 (33.0) 16.0 (40.6) (20) (20)
12.5 (31.8) Not limited 19.5 (49.5) Not limited 0.042 (1.07) 0.045 (1.14)
14.0 (35.6) 18.0 (45.7) 21.0 (53.3) 25.0 (63.5) (18) (18)
18.0 (45.7) Not limited 27.0 (68.6) Not limited 0.053 (1.35) 0.056 (1.42)
20.0 (50.8) 25.0 (63.5) 29.0 (73.7) 36.0 (91.4) (16) (16)

Table 9.1 Continued on Next Page
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Table 9.1 Continued

Without supporting frame 2

With supporting frame or equivalent

reinforcing 2

Minimum thickness in inches (mm)

inches

Maximum width P

(cm)

inches

Maximum length ©

(cm)

inches

Maximum width P

(cm)

Maximum length

nches (cm)

Uncoated (MSG)

Metal coated (GSG)

a A supporting frame is a structure of angle or channel or a folded rigid section of sheet metal that is rigidly attached to and has
essentially the same outside dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments that may be applied via the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may be accomplished by designs that will produce a structure that is as rigid as one built with a frame of angles or
channels. Construction considered to be without supporting frame includes: (1) a single sheet with single formed flanges (formed
edges), (2) a single sheet that is corrugated or ribbed, and (3) an enclosure surface loosely attached to a frame, for example, with

spring clips

b The width is th
enclosure may H
¢ For panels wh

le smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent sy
ave supports in common and be made of a single sheet.

ch are not supported along one side, for example, side panels of boxes, the length of the unsug

rfaces of an

ported side shall

be limited to the|dimensions specified unless the side in question is provided with a flange at least.1/2/inch (12.f mm) wide.
Table 9.2
Minijnum thickness of sheet metal for enclosures — aluminumg cepper, or brass
Without supporting frame 2 With supporting ffame or equivalent reinforcing a Minimum
. . . . ¢ ) thickness,
Maximum vidth ° Maximum length ¢ Maximum width ° Maximum lengtf
inches (cm) inches (cm) inches (cm) inches (cm) inch (mm)
3.0 (7.6) Not limited 7.0 (17.8) Not limited 0.023
35 (8.9) 4.0 (10.2) 85 (21.6) 9.25 (24.1) (0.58)
4.0 (10.2) Not limited 10.0 (25.4) Not limited 0.029
5.0 (12.7) 6.0 (15.2) 10.5 (26.7) 135 (34.3) (0.74)
6.0 (15.2) Not limited 14.0 (35.6) Not limited 0.036
6.5 (16.5) 8.0 (203) 15.0 (38.1) 18.0 (45.7) (0.91)
8.0 (20.3) Not limited 19.0 (48.3) Not limited 0.045
9.5 (24.1) 115 (29.2) 21.0 (53.3) 25.0 (68.5) (1.14)
12.0 (30.5) Net limited 28.0 (71.2) Not limited 0.058
14.0 (35.6) 16,0 (40.6) 30.0 (76.2) 37.0 (94.0) (1.47)
18.0 (45.7) Not limited 42.0 (106.7) Not limited 0.075
20.0 (50.8) 25.0 (63.5) 45.0 (114.3) 55.0 (139.7) (1.91)
a A supporting filame is a struCture of angle or channel or a folded rigid section of sheet metal that is rigidly attafhed to and has
essentially the same outside’ dimensions as the enclosure surface and that has sufficient torsional rigidity to resist the bending
moments that mpy be ‘applied via the enclosure surface when it is deflected. Construction that is considered to have equivalent
reinforcing may pe accomplrshed by desrgns that will produce a structure that is as rigid as one burlt with a framje of angles or
channels. Const| ! a | flanges (formed
edges), (2) a single sheet that is corrugated or ribbed, and (3) an enclosure surface Ioosely attached to a frame, for example, with
spring clips
b The width is the smaller dimension of a rectangular sheet metal piece that is part of an enclosure. Adjacent surfaces of an
enclosure may have supports in common and be made of a single sheet.
¢ For panels which are not supported along one side, for example, side panels of boxes, the length of the unsupported side shall
be limited to the dimensions specified unless the side in question is provided with a flange at least 1/2 inch (12.7 mm) wide.

9.1.5 Steel enclosures shall be protected against corrosion by painting, plating, or other equivalent

means.
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9.1.6 If insulating material other than electrical insulation is provided within the enclosure, consideration
is given to the burning characteristics and combustibility of the material and the proximity of an ignition

source.

9.1.7 All intended mounting positions of the heat reclaimer are to be considered when determining if it

complies with

the requirement of 9.1.2 and 9.1.6.

9.2 Doors and covers

9.2.1 A cover or access panel of an enclosure for uninsulated live parts shall be provided with means for
securing it in place.

9.2.2 A hinge
or swinging dy
or cover, or by
the cover.

9.2.3 The eq
intended protq
be reset witho

T PIVUtUd PGI IC: Ul CUVTCT oha:: bU pUOItIUIICd Ul arnrarl IUCd U that It IO IIUt Y
e to gravity or normal vibration in such a manner as to cause injury to person
the hazardous moving parts or uninsulated live parts that are accessedydue

ction functioning of which requires renewal, can be replaced,"and manual-res
Ut removing parts other than a service cover or panel and & cover or door enc

reclaimer. Seg¢ 9.2.6.

9.2.4 A requied protective device shall be inaccessible from outside the heat reclaimer w|

a door or covg
operable motd
may project o

9.2.5 A fuseh
live parts with
or wiring term
fuses. An insy
less than 0.02

9.2.6 The dod
protective dey
open the cov
manual reset

Exception: A

br, except that the operating handle of a circuit-breaker, the operating button
r protector, the reset button of a manually resettable temperature switch, an
itside the heat reclaimer enclosure.

plder shall be so constructed, installed; or protected that adjacent uninsulate
n 4 inches (102 mm), other than the screw shell of a plug fuseholder, cartri
inals to the fuseholder, will not\be exposed to contact by persons removin
lating barrier of vulcanized fiber or similar material employed for this purpos
8 inch (0.71 mm) in thickhess.

r or cover of an enclesure shall be hinged if it gives access to fuses or any
ice, the intended protective functioning of which requires renewal, or if it ig
br in connection_with the intended operation of the protective device such
bverload pretective device.

hinged-cover is not required if the only fuses enclosed are:

bject to falling
s by the panel
to opening of

lipment shall be so arranged that an overcurrent protective device such as a fuse, the

bt devices can
0sing the heat

thout opening
of a manually
d similar parts

d high-voltage
lge fuse clips,
g or replacing
e shall be not

notor overload
necessary to
as resetting a

a) Cd

ntrol-circuit fuses of 2 amperes or less, provided the fuses and control-circu

{ loads, other

than a fixed control-circuit load, such as a pilot lamp, are within the same enclosure, or

b) Extractor-type fuses each with its own enclosure, or

¢) Fuses in low-voltage circuits.
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9.2.7 Hinged covers, where required, shall not depend solely upon screws or other similar means
requiring the use of tools to hold them closed, but shall be provided with a catch or spring latch.

9.2.8 A spring latch, a magnetic latch, a dimple, or any other mechanical arrangement that will hold the
door in place and would require some effort on the user’s part to open it is considered to be a means for
holding the door in place as required in 9.2.7.

9.2.9 A door or cover giving direct access to fuses in other than low-voltage circuits shall shut closely
against a 1/4-inch (6.4-mm) rabbet or the equivalent, or shall have either turned flanges for the full length
of four edges or angle strips fastened to it. Flanges or angle strips shall fit closely with the outside of the
wall of the box proper and shall overlap the edges of the box not less than 1/2 inch (12.7 mm). A
construction which provides equivalent protection, such as a fuse enclosure within an outer enclosure or
a Comblnatlo Uf f:al IUU (J.IIC!I |ubbct |||0L_y bC UOCd.

9.2.10 Strips used to provide rabbets, or angle strips fastened to the edges of a door, shall be secured
at not less than two points, not more than 1-1/2 inches (38.1 mm) from each end lof eagh strip and at
points betweeh these end fastenings not more than 6 inches (152 mm) apart.

9.3 Openings

9.3.1 During the examination for conformance with the requirements 0f'9.3.3, 9.3.4, and 9.3.5, a part of
the enclosure| including air filters, which may be removed withoutthe use of tools, is to beg removed.

9.3.2 The acqeptability of openings in an enclosure shall be determined on the basis of possible emission
of flame, burrling particles and molten metal and accessibility of bare live parts and film-foated wire in
accordance wjth 9.3.4 — 9.3.13.

9.3.3 An opening in an enclosure to provide clearance around a dial, knob, lever, or handle |[shall not allow
the entrance ¢f a rod having a diameter of 9/644nch (3.6 mm) at any setting or position of the dial, knob,
or the like. The probe illustrated by Figure 91 shall not contact uninsulated live part or film-coated wire
through such ppening.

9.3.4 Except ps permitted in 9.3.3 and-9.3.6 — 9.3.9, the enclosure shall have no openings other than:

a) Ngt more than fourunused holes intended for mounting various components ingide the
enclogure. The largestdimension of each such opening shall not be greater than /32 inch (4.0
mm) (No. 8 screw-diameter).

b) Ndt more.than four holes 1/8 inch (3.2 mm) or less in diameter for the escape ¢f air or
draingge-of paint during the painting process if they are located as close to the cofners of the
enclogure) as possible.

9.3.5 Ventilating openings in an enclosure shall be judged on the basis of the necessity for their existence
and their size and location in accordance with the following:

a) A ventilating opening shall be necessary to prevent the attainment of excessive
temperatures on parts of the heat reclaimer, as demonstrated by a heating test with such
opening(s) blocked.

b) Openings shall not be located in the bottom of the enclosure.

c) The location of the ventilating openings shall conform with the requirements of 14.2.6.
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d) If an enclosure houses fuses, or any portion of a circuit breaker other than the operating
handle, ventilating openings shall not be provided unless the construction affords containment of
electrical fault disturbances equivalent to that provided by the requirements in 9.3.1 and 9.3.2.

e) The compartment or that part of an enclosure which contains field-wiring splices in the high-
voltage circuit shall not be provided with ventilating openings.

f) There shall be no emission of flame or molten material, or other risk of fire, during all tests,
such as transformer burnout and burnout of relays with blocked armature.

g) An opening shall not permit entrance of a 3/4-inch (19.1-mm) diameter rod.
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Figure 9.1
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9.3.6 To reduce the likelihood of unintentional contact that may involve a risk of electric shock from an
uninsulated live part or film-coated wire, an opening in an enclosure shall comply with either item a or b.

a) For an opening that has a minor dimension (see 9.3.10) less than 1 inch (25.4 mm), such a
part or wire shall not be contacted by the probe illustrated in Figure 9.1.

b) For an opening that has a minor dimension of 1 inch or more, such a part or wire shall be
spaced from the opening as specified in Table 9.3.

Exception: An opening in an integral enclosure of a motor need not comply with these requirements if it
complies with the requirements in 9.3.7.

Tkl fa¥ks)
TaAviIC J.9

Minimum accgptable distance from an opening to a part that may involve a risk of electric|shock

Minor dimensions of opening 2 Minimum distance from openingto live part|or file-
coated, Wwire
Inches (mm) P Inches (mm)
Y4 (19.1)¢ 4-1/2 (114)
1° (25.4)¢ 6-1/2 (185)
1-L/4 (31.8) 7-1/2 (190)
1-L/2 (38.1) 124/2 (318)
1-f/8 (47.6) 15¢1/2 (394)
2-L/8 (54.0) 17-1/2 (444)
d 30 (742)
@ See 9.3.10.
b Between 3/4|and 2-1/8 inches, interpolation is to be used to determine a value between values specified in the table.
¢ Any dimensigns less than 1 inch applies to a motor only:
d More than 2-1/8 inches, but not more than 6 inches (152:0 mm).

9.3.7 With reppect to a part or wire as>mentioned in 9.3.6, in an integral enclosure ¢f a motor as
mentioned in the exception to 9.3.6:

a) Anl opening that has a minor dimension (see 9.3.10) less than 3/4 inch (19.1 mm) is
acceptable if:

1) Film-ceated wire cannot be contacted by the probe illustrated in Figure|9.3;

2) Inta/directly accessible motor (see 9.3.11), an uninsulated live part canhot be
contacted by the probe illustrated in Figure 9.2; or

3) In an indirectly accessible motor (see 9.3.11), an uninsulated live part cannot be
contacted by the probe illustrated in Figure 9.2.

b) An opening that has a minor dimension of 3/4 inch or more is acceptable if a part or wire is
spaced from the opening as specified in Table 9.3.
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Figure 9.2
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Figure 9.3
Probe for film-coated wire
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9.3.8 The prgbes mentioned in 9.3.6, 9.3.7, and 9.8}9 and illustrated in Figures 9.1, 9.2
shall be appli¢d to any depth that the opening willpermit; and shall be rotated or angled

and after insiEtion through the opening to any-position that is necessary to examine the 4
probes illustrated in Figures 9.1 and 9.4 shall*be applied in any possible configuration; and
the configuratfon shall be changed after-insertion through the opening.
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, if necessary,
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Figure 9.4
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9.3.9 The prgbes mentioned in 9.3.6, 9.3.7, and 9.3:8 shall be used as measuring instruments to judge
the accessibility provided by an opening, and not'@s instruments to judge the strength of a| material; they
are to be applied with the minimum force necessary to determine accessibility.

9.3.10 With r¢ference to the requirements)in 9.3.6 and 9.3.7, the minor dimension of an ppening is the
diameter of the largest cylindrical probe having a hemispherical tip that can be inserted through the
opening.

9.3.11 With réference to therequirements in 9.3.7, an indirectly accessible motor is a motpr:

a) Thit is accessible only by opening or removing a part of the outer enclosure, spich as a
guard|or pangl)ythat can be opened or removed without using a tool, or

b) Thpgt isNocated at such a height or is otherwise guarded or enclosed so that it is unlikely to
be coktacted-

A directly accessible motor is a motor:
a) That can be contacted without opening or removing any part or

b) That is located so as to be accessible to contact.
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9.3.12 During the examination of a product to determine whether it complies with the requirements in
9.3.7 or 9.3.8, a part of the enclosure that may be opened or removed by the user without using a tool (to
attach an accessory, to make an operating adjustment, or for other reasons) is to be opened or removed.

9.3.13 With reference to the requirements in 9.3.7 and 9.3.8, insulating brush caps are not required to be

additionally enclosed.

10 Supply Connections

10.1 General

10.1.1 In the following and particularly where wiring terminals or leads are mentioned, wiring connections

o+

ba th hick raadatath ™ + [P L H P iallacl
H U T TTTUOST VWil ATT TTTAUT U UIC TTCAL TUUIANNTICT VWITCTT TU TOo TTTotAaiiTtu.,.

are considere

10.1.2 A hegt reclaimer shall have provision for connection of one of the wiringy Sy{

accordance w

10.1.3 A heat
with such a fi
applicable win

10.1.4 A heat
of at least the

heat reclaimef.

10.1.5 A term
accessible fo
reclaimer is in

10.2 Leads

10.2.1 The el
connections s|
leads shall no

mm).

10.2.2 Leads

being transmifted toterminals, splices, or interior wiring. Each lead shall be capable of with

minute a pull

th the National Electrical Code, NFPA 70, would be suitable for the heat rec

ting and the heat reclaimer shall be marked to indicate that‘it must be ins

reclaimer shall be provided with wiring terminals‘at leads for the connection
size required by the National Electrical Code, NFPA 70, corresponding to th

inal box or wiring compartment shall he“so located that wire connections
inspection, without disturbing either; high-voltage or safety-circuit wiring,
stalled in the intended manner.

pctrical and mechanical ‘properties of the insulation on a lead wire intended
hall be equivalent to\that of 1/32 inch (0.79 mm) thick thermoplastic, rated 6
be smaller than(I8 'AWG (0.82 mm?) and shall have a free length of at least

for field-connections shall be provided with strain relief to prevent mechanid

Df 10 pounds-force (4.5 N).

tems that, in
aimer.

reclaimer which is for use only with fittings of one type of wiring*system shall be supplied

alled with the

ng system. The marking shall be located so that it is visible at the time the installation
connections afe made.

of conductors
e rating of the

herein will be
after the heat

for field-wired
DO volts. Such
6 inches (152

al stress from
standing for 1

10.2.3 The surface of an insulated lead intended solely for the connection of an equipment-grounding
conductor shall be green with or without one or more yellow stripes, and no other conductor visible to the
installer shall be so identified.

10.2.4 A lead intended for connection of a grounded supply conductor shall be finished to show a white
or gray color and shall be distinguishable from all other leads, and no other conductor visible to the
installer shall be so identified.
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10.2.5 A power supply cord set may be shipped with the heat reclaimer for installation in the field. See
10.5.1 - 10.5.6.

10.3 Terminals

10.3.1 A wiring terminal shall consist of a pressure terminal connector fastened in place, such as by a
bolt or screw, except that a wire-binding screw may be employed for a wiring terminal intended to
accommodate a 10 AWG (5.3 mm?) or smaller conductor if upturned lugs, corners, or the equivalent are
provided to hold the wire in place.

10.3.2 A wire-binding screw shall be not smaller than No. 8 (4.2 mm diameter) except that a No. 6 (3.5
mm diameter) screw may be used for the connection of a conductor not larger than 14 AWG (2.1 mm3).

10.3.3 A term
mm) in thickng
wire larger thg
metal.

10.3.4 Excep
will make met
conductor is S

10.3.5 Aterm
that is substar

inal plate tapped for a wire-binding screw shall be of metal not less than‘Q

D30 inch (0.76

pss for a 14 AWG (2.1 mm?) wire and not less than 0.050 inch (1.27 m#i) in thickness for a

n 14 AWG (2.1 mm?); and in either case, there shall be not less than two full

for low-voltage "nonsafety” circuits, terminals shall be so_conStructed that
hl-to-metal contact with the terminal plate as well as with ‘any wire-binding s
ecured to the terminal.

inal intended for connection of a grounded supply‘conductor shall be of or plg
tially white in color and shall be readily distinguishable from other terminals, @

of that terminal shall be shown in some other manner, such\as on an attached wiring diag

10.3.6 Aterm
a conductor o
Code, NFPA 1

10.3.7 A wire
a slotted, or h
conductor shd
wiring diagran
be so located

10.3.8 If a he
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inal solely for connection of an equipment=grounding conductor shall be capa
f the size intended for the particularc@pplication, in accordance with the Nati
0.

binding screw intended for the-connection of an equipment grounding condu
bxagonal green-colored head. A pressure wire connector intended for conne
Il be identified by being-marked G, GR, GROUND, GROUNDING, or by a
 provided on the heat reclaimer. The wire-binding screw or pressure wire ¢
that it is unlikely(toybe removed during intended servicing of the heat reclain

at reclaimer.includes a lampholder of the Edison screw shell type, the ident
d shall becelectrically connected to the screw shell of the lampholder.

threads in the

the conductor
rew when the
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ble of securing
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10.4 Wiring space

10.4.1 Space shall be provided within the enclosure of a heat reclaimer to allow room for the distribution
and stowing of wires and cables required for the wiring of the heat reclaimer.

10.5 Power supply cords
10.5.1 If a power supply cord is shipped with the heat reclaimer for attachment by the installer, it shall be

Type SJ or equivalent, or Type HSJ or equivalent if the need of a heat resistant cord is demonstrated by
the Heating Test, Section 25, and Abnormal Heating Test, Section 26. The length of the cord shall be such

that its free length will be more than 7 feet ( 2.1 m) but less than 8 feet (2.4 m) when attached.

10.5.2 The in

dollat: HEY 'H £ ebadaantle o L + [P ball tnal o . of '
CANMALIUTT TTTotTUu LT UluUTIO TUTTTIOTTCU VWILIT UTNTC TTC AU TTUIANnTIiCT oftair mreiruuc imimuririau
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10.5.3 The power supply cord shall include an equipment grounding conductor, andattaqg
unding type. The equipment grounding conductor shall show a cantinuous gieen color or a

the proper grd
continuous gr
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ef is not acceptabletif, ‘at the point of disconnection of the conductors, the
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11 Current-Carrying Parts

11.1 Current-carrying parts shall be silver, copper, copper alloys, or other metal recognized for such use.

12 Switches and Controllers

12.1 A switch or other control device shall have a current and voltage rating no less than that of the circuit
(load) it controls.

12.2 A switching device that interrupts the main power supply circuit to a heat reclaimer and includes a
marked off position shall be of such construction that, when in the off position, it will disconnect all
ungrounded conductors of the power supply circuit.

13 Mounting

13.1 A switch
turning, excep

13.2 The req
conditions areg

a) Th
switch
operal

b) Th
it.

c) Th
Sectid

d) Th
by pe

13.3 Alamph
in which the g
reduce spacin

13.4 The med
washer which|

bf Electrical Components

fuseholder, lampholder, or similar electrical component shall be mounted to
t as noted in 13.2 — 13.5.

Lirement that a switch be prevented from turning may be“waived if all of
met:

e switch is of a plunger or other type that does notdend to rotate when oper.
is considered to be subject to forces that tend touturn the switch during inte
ion of the switch.

e means for mounting the switch makes it-unlikely that operation of the switg

b electrical spacings are not reduced below the required values if the switch

n 20, Electrical Spacings.

E intended operation of thexswitch is by mechanical means rather than by di
sons.

blder of the type in which the lamp cannot be replaced, such as a neon pilot o

gs below the\required values.

brevent it from

the following

hted. A toggle
hded

h will loosen

rotates. See

ect contact

indicator light

mp is sealed in.anonremovable jewel, need not be prevented from turning if fotation cannot

A toothed lock

ns forpreventing turning is to consist of more than friction between surfaces.
pravides both spring take-up and an interference lock is acceptable as

preventing a

small stem-mounted switch or other device having a single-hole mountin

means from

l]he means for

turning.

13.5 Uninsulated live parts shall be so secured to the base or mounting surface that they will be
prevented from turning or shifting in position if such motion may result in a reduction of spacings below
the values specified in Electrical Spacings, Section 19.
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14 Internal Wiring

14.1 General

14.1.1 The wiring of high-voltage and safety-control circuits shall conform to the requirements in this
section. The wiring of all circuits included in the heat reclaimer assembly shall be furnished as part of the

heat reclaimer assembly.

14.1.2 Wiring shall be done with insulated conductors having current carrying capacity, voltage, and
temperature ratings consistent with their use. A conductor, other than an integral part of a component,

shall be not smaller than 18 AWG (0.8 mm?3).

14.1.3 Flexibl

baoll L
SNAn Vo 11V

cal trade size.

This does not

14.1.4 If flexi
each side of
necessary.

wvaatal et L Al + 1 +lo 2/9 (O L oo 1 o
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apply to parts of components considered under other standards.

ble metal conduit is used it shall be mechanically secured within 12 inches
every junction box except for lengths not over 36 inches (914-mm) whe

14.2 Wiring nmpethods

14.2.1 Electri
the part may
disconnected
such a part is

(305 mm) on
re flexibility is

cal wiring to a part which must be moved for intended: servicing shall be ar

nged so that

e moved without breaking soldered connections_or/diSconnecting conduit. Copductors to be

from terminals of such parts shall terminate in€yelets or connectors. Whe
not readily detachable, the assembly shall"ificlude provision for support ¢

means other than the wiring when the part is moved for-servicing. Any allowable moveme

shall not undd

14.2.2 Condu
enclosures, of

14.2.3 Splice
mechanically
employed.

14.2.4 The dé
a rigid mecha
burrs, sharp ¢
not project int|
of machine s

ly twist, bend, or pull the wiring.

ctors shall be enclosed within conduit, electrical metallic tubing, metal racewal
metal-clad cable, except as permitted by 14.2.5 — 14.2.7. Acceptable fittings
5 in wiring shall be located only in accessible junction boxes. Splices s
secure, soldered, and ‘insulated with tape; or fixture-type splicing conne

sign of a wireway shall be such that the interconnection of sections and fittin
nical assembly’ and electrical conductivity. The interior of the wireway shal
brners, of\edges which might cause injury to the insulation on wires. Screws
b the wireway unless sharp ends and threaded sections, other than the thre
rews Jor bolts which do not project into the wireway more than 1/32 inch

i

the wiring to
f that part by
ht of such part

ys or electrical
shall be used.

hall be made
ctors may be

ps will provide
be free from
and bolts shall
laded sections
0.8 mm), are

covered or othérwise protected from contacting the wires.

14.2.5 Wiring within an enclosed compartment may be Type SJO or SJT cord or appliance wiring material
having neoprene or thermoplastic insulation of equivalent thickness when supported and arranged to
avoid being injured or disturbed during intended use of the heat reclaimer, and provided with strain relief.


https://ulnorm.com/api/?name=UL 462 2013.pdf

24 UL 462 DECEMBER 13, 2010

14.2.6 An enclosed compartment is one having no opening in the bottom nor in a top located less than
24 inches (610 mm) above the wiring. Sides of the compartment may contain openings located at least 2
inches (50.8 mm) above the bottom and at least 2 inches from the wiring, provided such openings located
less than 18 inches (457 mm) above the wiring are louvered and will not permit the passage in any
direction of a rod having a diameter of 1/2 inch (12.7 mm).

14.2.7 Holes in metal walls, through which insulated wires not enclosed in conduit pass, shall be provided
with smoothly rounded bushings, or shall have smooth, rounded surfaces, to prevent abrasion of the
insulation.

14.2.8 A hole in porcelain, phenolic composition, or other nonconducting material and having a smoothly
rounded surface is considered to be the equivalent of a bushing.

some molded
nolded shellac

14.2.9 Bushinlmgs shall be phenolic, porcelain, or hard fiber. Ceramic materials and
composition afe acceptable generally for insulating bushings; but bushings of wood of Rot-1
and tar compgsitions are not acceptable.

14.2.10 A fibg
1/64 inch (0.4
a temperature

s tolerance of
P subjected to

r bushing shall be not less than 1/16 inch (1.6 mm) in thicknessywith a miny
mm) for manufacturing variations, and shall not be employed\where it will b
higher than 90°C (149°F) under intended operating conditions.

14.2.11 Top
extruded or b

vide an unbushed opening in sheet metal the metaharound the opening shall be rolled or

th.

15 Separation of Circuits

rs of different
any case, be
posite-polarity

15.1 Unless provided with insulation for the highest\voltage involved, insulated conductd
circuits (internal wiring) shall be separated by barrjers or shall be segregated and shall, in
separated or segregated from uninsulated live -parts connected to different circuits or op
parts of the same circuit.

15.2 Segreg
means which

ion of insulated conductots“may be accomplished by clamping, routing, or
rovides permanent separation from insulated or uninsulated live parts of a d

an equivalent
ifferent circuit.

15.3 A metal |barrier shall havé a‘thickness at least as great as that required by Table 9.1
on the size of| the barrier. A ‘barrier of insulating material shall be not less than 0.028 incH
thickness and|shall be of greater thickness if its deformation may be readily accomplished 9
its purpose. Any clearance at the edges of a barrier shall be not more than 1/16 inch (1.6

15.4 The diameter of openings in a barrier for the passage of conductors shall be not large

| or 9.2 based

(0.71 mm) in
0 as to defeat
mm) wide.

I than 1/4 inch

(6.4 mm) and|number of openings shall not exceed the number of wires which will need td

pass through

the barrier. The closure for any other opening shall present a smooth surface wherever an insulated wire
may be in contact with it; and the area of any such opening, with the closure removed, shall not be larger
than required for the passage of the necessary wires.
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16 Bonding for Grounding
16.1 A heat reclaimer shall be provided with an equipment grounding terminal or lead.

16.2 Exposed or accessible noncurrent-carrying metal parts which are likely to become energized and
which can be contacted by the user or by service personnel during service operations that may be
performed when the equipment is energized shall be electrically connected to the point of connection of
an equipment ground.

16.3 Except as indicated in 16.4, uninsulated metal parts of cabinets, electrical enclosures, motor frames
and mounting brackets, controller mounting brackets, capacitors and other electrical components, or the

like, are to be

bonded for grounding if they may be contacted by the user or serviceman.

16.4 Metal pg
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16.6 Splices
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16.8 A separgte bonding conductor shall be of material rated for use as an electrical cond
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rts as described below need not be grounded:

hesive-attached metal-foil markings, screws, handles, or the like, which are |
e of enclosures or cabinets and isolated from electrical componentstor wiring
parts.

lated metal parts, such as magnet frames and armaturesismall assembly sq
hich are separated from wiring and uninsulated live parts:

hels and covers which do not enclose uninsulateddive parts if insulated parts
parated from the panel or cover.

nels and covers which are insulated from¢electrical components and wiring b
ling barrier of vulcanized fiber, varnished cloth, phenolic composition, or sim
5s than 1/32 inch (0.8 mm) thick.

bonent, such as a switch, is likelyto become separated from its intended gro
of testing or adjustment while the equipment is energized, it is to be prn
ductor not requiring remeval’for such service.

Ehall not be employed.in wire conductors used for bonding.

metal hinge bearing members may be considered as a means for bondi

the.grounding path shall be protected against corrosion by enameling, galva

pcated on the
) by grounded

rews, or the

and wiring

y an attached
lar material

unding means

pvided with a

ng a door for

uctor. Ferrous
hizing, plating,

or equivalent

means. A separate bonding conductor or strap shall:

a) Be protected from mechanical damage, such as by being located within the confines of the

outer

enclosure or frame, and

b) Not be secured by a removable fastener used for any purpose other than bonding for
grounding, unless the bonding conductor is unlikely to be omitted after removal and
replacement of the fastener.
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16.9 The bonding shall be by a positive means, such as by clamping, riveting, bolted or screwed
connection, or by welding, soldering, or brazing with materials having a softening or melting point greater
than 454°C (850°F). The bonding connection shall penetrate nonconductive coatings such as paint or
vitreous enamel.

16.10 A connection that depends upon the clamping action exerted by rubber or similar materials is
acceptable if it complies with 16.12 under any degree of compression permitted by a variable clamping
device, and if the results are still acceptable after exposure to the effects of oil, grease, moisture, and
thermal degradation which are likely to occur in service. The effect of assembling and disassembling for
maintenance purposes such a clamping device is to be considered with respect to the likelihood of the
clamping device being reassembled in its intended position.

16.11 If bondj a-stRglle screw shall

engage the m

tal.

16.12 If the gdequacy of a bonding connection cannot be determined by examination, dr if a bonding
conductor is smaller than required by 16.13 and 16.14, it shall be considered acteptable if fhe connecting
means does njot open when carrying for 2 minutes twice the current equal to the‘rating of thg branch circuit
overcurrent device required to protect the equipment.

16.13 The size of a conductor or strap employed to bond an electriecal‘enclosure or motor frame shall be
based on the|rating of the branch circuit overcurrent device in which the equipment will pe connected.
Except as ind|cated in 16.12, the size of the conductor or strap‘shall be in accordance with Table 16.1.

16.14 A bonding conductor to a component or electrical enclosure is not required to be larger than the
size of the conductors supplying power to the component or components within the enclosure.

Table' 16.1
Bonding wire ‘conductor size

Rating of overdqurrent Size of bonding conductor 2
device, QOpper wire Aluminum wire
ampere AWG (mm)?2 AWG (mm?)
15 14 (2.1) 12 (3.3)
20 12 (3.3) 10 (5.3)
30 10 (5.3) 8 (8.4)
a Or equivalent fcross-sectiopakarea
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17 Motors and Motor Overcurrent (Overload) Protection

17.1 All motors shall be protected by an integral thermal protector, impedance protection, or by
overcurrent protective devices, or combinations thereof.

17.2 Overcurrent protective devices as referred to in 17.1 mean overcurrent protective devices
conforming to the requirements of the National Electrical Code, NFPA 70, as follows:

a) A separate overcurrent device which is responsive to motor current. This device shall be
rated or selected to trip at no more than the percent of the motor full-load current rating
indicated in column A of Table 17.1. Each winding of a multispeed motor is to be considered
separately and the motor is to be protected at all speeds.

b) If tte values specified for motor-running overcurrent-protection do not correspond to the
standard sizes or rating of fuses or magnetic or thermal overload-protective_devicgs, the next
highef size or rating may be used, but not higher than the percent of motor full-load current
rating|indicated in column B of Table 17.1.

Table 17.1
Rating of overcurrent protective devices

Type of motor Maximum.rating of overcurrent device
Aa BP

Motors wth a marked service factor not less than 125.percent 140 percen
15
Motors wjth a marked temperature rise not over 125 percent 140 percen
40°C (104°F)
All other motors 115 percent 130 percen
a See 17/2(a).
b See 17/2(b).

17.3 An integral thermal protective device shall comply with the requirements of the| Standard for
Overheating RHrotection for Motors, UL\2111 or the Standard for Thermally Protected Motors, UL 1004-3.

UL 1004-3 will\replace Part 11l of UL 2111 effective September 15, 2014

17.4 Separatg¢ overcurrent-devices, except when included as part of a magnetic motor coptroller, are to
be assembleq as part of.the assembly, and be readily identifiable as such after assemHly to the heat
reclaimer.

17.5 Motors, puch as direct-drive fan motors, which are not normally subjected to overloads and which
are determingd._to be protected against overheating due to locked-rotor current byTa thermal or
overcurrent-protective device, may be accepted under this requirement, provided It is determined that the
motor will not overheat under actual conditions of use.

17.6 Impedance protected motors shall comply with the requirements of the Standard for Overheating
Protection for Motors, UL 2111 or the Standard for Impedance Protected Motors, UL 1004-2, under the
ambient temperature conditions to which the motor may be subjected in the normal use. See Stalled
Blower Motor Test, Section 32.

UL 1004-2 will replace Part Il of UL 2111 effective September 16, 2013
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17.7 Fuses shall not be used as motor overload-protective devices unless the motor is protected by the
largest size fuse which can be inserted in the fuseholder.

17.8 Motors having openings in the enclosure or frame shall be installed or shielded to prevent particles
from falling out of the motor onto combustible material located within or under the assembly.

17.9 The requirement in 17.8 will necessitate the use of a barrier of noncombustible material under an
open type motor unless:

a) The structural parts of the motor or the heat reclaimer, such as the bottom closure, provide
the equivalent of such a barrier, or

b) Th IIIUtUI \"A'A1} :uad pIUtC\.’t;UII dCVI\.’C PIUVIdCd vv;th A O;IIH:U phaoc III\JtUI IQ LU h that nO
burnirjg insulation or molten material falls to the surface that supports the heat feglaimer when
the mptor is energized under each of the following fault conditions, as applicable tp the
partictilar type of motor:

1) Open main winding,

2) Open starting winding,

3) Starting switch short-circuited, and

4) Capacitor shorted, permanent split capaciter type, or

c) The motor is provided with a thermal motor-protector (a protective device that i$ sensitive to
tempgqgrature and current) that will prevent the, témperature of the motor windings filom becoming
more than 125°C (257°F) under the maxingum load under which the motor will run|without

causiig the protector to cycle and from-ecoming more than 150°C (302°F) with the rotor of the
motor{locked, (see Stalled Blower Metor Test, Section 32), or

d) The motor complies with the\tequirements for impedance-protected motors, and the
tempgrature of the motor windings will not exceed 150°C (302°F) during the first 7R hours of
operajion with the rotor of'the motor locked. See Stalled Blower Motor Test, Sectign 32.

17.10 The bafrier mentioned.in 17.9 shall be horizontal, shall be located as indicated in Figure 17.1, and
shall have an jarea not less\than that described in that illustration. Openings for drainage, ventilation, and
the like, may |be emplgyed in the barrier, provided that such openings would not permit|molten metal,
burning insulation, orthe like, to fall on combustible material.
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Figure 17.1
Location and extent of barrier

\ i &:= 50
/";—/\“L\‘_:\ Ng ! > e

EB100A c

I
I
[
2
| S 2

a — Motor winding to be shielded by barrier. This is to consist of the entire motor winding if it is not otherwise shielded, and is to
consist of the unshielded portion of a motor winding which is partially shielded by the motor enclosure or equivalent.

b — Projection of outline of motor winding on horizontal plane.

¢ — Inclined line which traces out minimum area of the barrier. When moving, the line is to be always (1) tangent in the motor winding,
(2) 5 degrees from the vertical, and (3) so oriented that the area traced out on a horizontal plane is maximum.

d — Location (horizontal) and minimum area for barrier. The area is to be that included inside the line of intersection traced out by
the inclined line C and the horizontal plane of the barrier.
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18 Capacitors

18.1 A motor starting or running capacitor shall be housed within an enclosure or container which will
protect the plates against mechanical damage and which will prevent the emission of flame or molten
material resulting from impaired operation of the capacitor. Except as noted in 18.2 and 18.3, the
container shall be of metal providing strength and protection not less than that of uncoated steel having
a thickness of 0.020 inch (0.51 mm).

18.2 The individual container of a capacitor may be of material other than metal if the capacitor is
mounted in an enclosure which houses other parts of the heat reclaimer and provided that such box, case,
and the like, is acceptable for the enclosure of current-carrying parts.

ted from dead
or it shall be

18.3 If the cop
metal parts b

moisture resistant insulation not less than 0.028 inch (0.71 mm) thick;

separated fromn dead metal parts in accordance with the requirements specified in Electrjical Spacings,
Section 20.

19 Insulating [Material

19.1 Materiall for the mounting of current-carrying parts shall be porcelain, phenolic| composition,

cold-molded g

19.2 Ordinany
but not as the
introduce a ris
live parts if f
propagation,

20 Electrical
20.1 General
20.1.1 All un
another as thg

shall be judge

20.1.2 The sq
to the terminal

20.1.3 For thq
20.2.1 — 20.3.

lomposition, or equivalent material.

vulcanized fiber may be used for insulating bushings, washers, separators
sole support of uninsulated live parts where shtinkage, current leakage, or
k of electric shock. Plastic materials may be“accepted for the sole support

ielectric withstand, and other properties as needed for the application.

Spacings

nsulated electrically live-parts connected to different circuits shall be spa|
ugh they were parts\of ‘opposite polarity, in accordance with the requirement
d on the basis of the highest voltage involved.

acing at witing terminals is to be measured with appropriate wires in place &
s as in astual service.

b purpoese of determining conformance with the minimum spacing requiremer
Hhand Table 20.1 film coated wire is considered to be an uninsulated live pa

and barriers,
warpage may
of uninsulated

bund to have mechanical strength and\rigidity, resistance to heat, resistance to flame

ced from one
of 20.2.1 and

ind connected

ts specified in
T.
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20.2 High-voltage circuits

20.2.1 Except as noted in 20.2.5, spacings in a heat reclaimer shall be not less than those indicated in
Table 20.1. Greater spacings may be required if the enclosure, because of its size, shape, or the material
used, is not considered to be sufficiently rigid to warrant the minimum spacings.

20.2.2 The determination as to whether a heat reclaimer is within the volt-ampere limitation with respect
to the spacing requirements of Table 20.1 is to be made by power input measurement in accordance with
24.2.

20.2.3 If more than one load controlling component such as a switch or a relay is included in one
enclosure, the spacing from one such component to another, and from any one component to the
enCIOSUre Or cthUl ull;llou:atcd dcad mcta: pout CA\;:UdIIIU |to muulltllly oull‘a\,c, ID baocd Ul the maleUm
voltage and tgtal volt-ampere rating of the heat reclaimer and not on the individual component rating. The
inherent spac|ngs within an individual component (including spacings from a live part to| the mounting
surface other fhan the enclosure) are judged on the basis of the volt-ampere consumed and controlled by
the individual component.

Table 20.1
Minimum spacing for high-voltage circuits at points other than fusehodlders or inside motprs

Item Voltage Between any uninsulated live-parf and an Between any uninsulated
range uninsulated live part of oppasite polarity, live part anfl walls of a
uninsulated grounded part\other than the metal epclosure
enclosure, or exposed' metal parts including fittings for
conduit of jmetal-clad
caple®
Through air orsoil Over surface Shortest|distance
Inch (mm) Inch (mm) Inch (mm)
A. General 0 - 150 1/8ap (3.2) 1/4P (6.4) 1/2 (12.7)
151 — 240 10ap (6.4) 3/8P (9.5) 1/2 (12.7)
B. Maximuin rating of
2000voltamperes
1. Safety circuits 0 — 240 1/8° (3.2) 1/4b (6.4) 1/4 (6.4)
2. Other|than safety 0,='240 1/162 (1.6) 1/162 (1.6) 1/4 (6.4)
circuits

@ The spacing|between wiring\terminals by which connections are to be made to the control, regardless of polarity, and
between a wirlng terminahand a dead metal part (including the enclosure) which may be grounded when the ¢levice is
installed, shalllbe nat less’than 1/4 inch (6.4 mm).
b For safety cifcuits,the spacings between uninsulated live parts of the same polarity, except at contacts, requjred to be not
less than 1/32]inch)(0.8 mm) through air and not less than 1/16 inch (1.6 mm) over the surface of insulating npaterial, and
the construction of the parts I1s required to be such that these spacings will be maintained permanently. For other than
safety circuits the same polarity spacings are not specified and the minimum permissible spacings are based on acceptable
performance during the tests.

¢ For the purpose of this requirement, a metal piece attached to the enclosure is considered to be a part of the enclosure if
deformation of the enclosure is liable to reduce spacings between the metal piece and uninsulated live parts.

20.2.4 The inherent spacings within a component device such as a snap switch or lampholder, in other
than a safety circuit, and the inherent spacings within a motor or clock motor, are judged under the
requirements for the component. The spacings from such a component to another component and to the
enclosure, and the spacings at wiring terminals are to be judged under the requirements in 20.2.1 and
Table 20.1.
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20.2.5 An insulating lining or barrier of vulcanized fiber or similar materials employed where spacings

would otherwise be insufficient shall be not less than 0.028 inch (0.71 mm) thick and shall
or of such material that it will not be impaired by arcing.

Exception No. 1: Vulcanized fiber not less than 0.013 inch (0.33 mm) thick may be used
with an air spacing of not less than 50 percent of the spacing required for air alone.

Exception No. 2: Insulating material having a thickness less than 0.028 inch may be
equivalent mechanical and electrical properties.

be so located

in conjunction

used if it has

20.2.6 Unless of a material conforming to 19.1, a barrier or liner shall be used in conjunction with at least

1/32 inch (0.8 mm) air space.

20.2.7 Mica npt less than 0.013 inch (0.33 mm) in thickness may be used in lieu of the throy
required in Taple 20.1, provided the mica is tightly held in a fixed position by the parts hetw
spacing is required.

20.2.8 If requjred in place of spacings between a magnet-coil winding and other uninsulatg

enters the la
accordance

20.3.1 Spacirgs shall be as indicated in 20.3.3 = 20:3.5 if a short circuit between the partg
result in impaired operation of the controlled equipment.

20.3.2 The spacing between an uninsulated-live part and the wall of a metal enclosure, in
for the connegtion of conduit or metal-elad cable, shall be not less than 1/8 inch (3.2 mm).

20.3.3 The spacing between witing. terminals, regardless of polarity, and between a wirin
a dead metal part (including thé enclosure) which may be grounded when the device is ing
not less than /4 inch (6.4 mm).

20.3.4 The spacing between uninsulated live parts, regardless of polarity, and between 3
live part and a dead.metal part, other than the enclosure, which may be grounded when
installed, shall bexnot less than 1/32 inch (0.8 mm), provided that the construction of the pa

gh air spacing
een which the

d live parts or
and the type
e coil winding
the Dielectric
lead where it
tial is to be in

involved may

cluding fittings

j terminal and
talled shall be

N uninsulated
the device is
ts is such that

spacings will héumaintained.

20.3.5 For low-voltage circuits where a short circuit between the parts involved does not result in impaired
operation of the controlled equipment, the spacings between the uninsulated live parts are not specified
and the minimum spacings required between such parts is based on acceptable performance during all
tests.
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PERFORMANCE

21 General

21.1 When a heat reclaimer is tested in accordance with these requirements, temperatures shall be
maintained as specified in Table 25.3 on combustible construction adjoining the heat reclaimer and the
chimney or vent connector, and on the various materials and components of the heat reclaimer.

21.2 After being tested in accordance with these requirements, the equipment shall be acceptable for

further use.

21.3 Results indicating conformance with 21.2 include the following:
a) Ng part has become damaged or permanently distorted to an extent that it withhot continue
to fungtion as intended.
b) Thg effectiveness of any required protected coating or finish on metak parts hag not been
impaifed.
c) Thg reflectivity of a surface has not been impaired when thekreflectivity of such|surface is
empldyed to reduce a risk of fire or excessive temperatures-on-parts of the heat r¢claimer.

22 Mounting Positions

22.1 A heat reclaimer is to be tested in the position in which™it is intended to be installed @as specified in

the installatiorn
is to be tested
22.2 and 22.3

22.2 The mog
influence the
materials and

intended to prjovide compliance with, the requirements in this standard, such as Operation

26.

22.3 If the m
conditions are
positions as n

instructions. A heat reclaimer that may heinstalled in several different mou
in the position that is judged to be the\most adverse for the particular test,

t adverse mounting position for‘@ particular test is considered to be the one
test results in the most upfavorable manner, such as causing higher ter
components or influepcing the operation of a temperature-operated co

bst adverse mounting position for a heat reclaimer is not definable or if diff
introduced<by different mounting positions, the tests shall be conducted in as
pcessary to-cover each adverse condition.

nting positions
hs specified in

hat is likely to
nperatures on
ntrol which is
Test, Section

erent adverse
many different
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23 Test Voltages

23.1 Unless otherwise specified, the product is to be tested at the following potentials specified in Table
23.1, maintained at the supply connections provided.

Table 23.1
Test voltages

Nameplate voltage rating

Test voltage at 60 hertz 2

Input test All other tests
110 to 120 115 120
208 208 208
220 to 240 230 240

a Products raf]

Pd at frequencies other than 60 hertz are to be tested at their rated voltages and frequencies:

24 Input Test
24.1 The pow
24.2 To dete
measured wit
23.1.

25 Heating T
25.1 Testins

25.1.1 The h{

pSt

allation

er input to a heat reclaimer shall be not more than 110 percent 'of its marked rating.

mine if a heat reclaimer complies with the requirement if 24.1, the power|input is to be
h the heat reclaimer connected to a supply circuit of dhput test voltage in agcordance with

bat reclaimer is to be installed in accerdance with the manufacturer’s instructjons as part of

a vertical or hgrizontal flue pipe assembly (see also 22.1) as shown in Figures 25.1 and 25.2, respectively.

The diameter
reclaimer.

of the flue pipe is to be consistent with the size of the flue-pipe connectiops of the heat



https://ulnorm.com/api/?name=UL 462 2013.pdf

DECEMBER 13, 2010 UL 462

35

*Greater dimensi

Figure 25.1

Installation for heating test on vertical flue pipe assembly
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Figure 25.2

Installation for heating test on horizontal flue pipe assembly
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25.1.2 The flue gas generator illustrated in Figures 25.1 and 25.2 is to be used to supply flue gases to
the vertical or horizontal flue-pipe assembly in which the heat reclaimers is installed. The flue gas
generator is to be capable of producing flue gases at the specified test temperatures when fired at least
at the inputs specified in Table 25.1.

Table 25.1
Flue-gas generator inputs

Equivalent nominal diameter of Input to flue-gas generator btu per hour (kW)

chimney or vent connector,

Inches (mm) Column 1 Column 2
6 (152) 48 500 142 59 200 17.4
7 (178) 65,800 19.3 80,500 23.6
8 (203) 86,200 25.3 106,000 31.1
9 (229) 109,000 31.9 133,000 39.0
10 (254) 135,000 39.6 165,000 48.4
12 (305) 195,000 57.2 238,000 69.8
14 (356) 264,000 77.4 323,000 94.7
16 (406) 345,000 101 421,000 123
18 (457) 436,000 128 533,000 156
20 (508) 539,000 158 658,000 193
22 (559) 662,000 191 808,000 237
24 (610) 776,000 227 947,000 278

25.1.3 The flJe pipe assemblies, connected to the flue_gas generator in which the heat reclaimer is to be
installed, are fo consist of standard stove pipe sections.

25.1.4 A partial enclosure, consisting of two adjoining walls forming a corner, is to be placpd adjacent to
the vent or chjmney connector damper under test, and installed in a vertical flue pipe assembly shown in
Figure 25.1. A wall and adjoining ceiling-are”to be placed on one side and above the heat reclaimer
installed in a horizontal flue pipe assemhbly as shown in Figure 25.2. The enclosure parts [simulating the
walls and ceillng are to be placed at ¢learances from the heat reclaimer to combustibles gs specified by
the manufactyrer, but not at a greater clearance than 18 inches (0.46 m) as measured frgm the side of
the flue pipe iplet connector of the heat reclaimer.

25.1.5 The wplls and cejling. of the partial enclosure are to extend at least 3 feet (0.9 m) beyond the
extreme sectipn(s) of thie_heat reclaimer. The partial enclosure is to be constructed of 1-ipch trade size
wood boards [3/4-inch (19 mm) thick], or 3/4 inch thick plywood, and finished flat black at {he side facing
the test sample.
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25.2 Temperature measurements on other than electrical parts

25.2.1 The flue-gas temperature is to be measured by a thermocouple, such as illustrated in Figure 25.3,
inserted into the vertical or horizontal section of flue pipe as shown in Figures 25.1, 25.2, and 25.4 at a
level one flue-pipe diameter below or upstream from the connection to the heat reclaimer.

25.2.2 A temperature other than the flue-gas temperature is to be measured by a thermocouple not
heavier than 24 AWG (0.21 mm?). The temperature attained by a part of the heat reclaimer is to be
obtained by means of a thermocouple applied to assure positive thermal contact with the part. Such a
thermocouple is to be located at a point attaining maximum temperatures. Additional thermocouples may
be placed at other locations as deemed necessary.

25.2.3 The ar Ib;CI It tCIIIPCIatUIC IO t\.l bC dCtUIIII;IIUd by thU UuovT Uf A ohlcldcd thCIIIIUbUUP: IOcated a.t the
elevation of the horizontal axis of the flue-gas generator and is to be on a vertical line,Jocated 24 inches
(610 mm) hor|zontally from one wall of the test structure.

25.2.4 The measurements of temperature rises on the heat reclaimer parts and-on the test structure are
to be referended to the recorded ambient temperatures as determined by 25.2.3.
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Figure 25.3
Thermocouple for flue-gas temperature

777777777777 77

PA152

1. 20 AWG (0.51

or reference junc

- 1.1/8"
(28.6mm)
5737 MAX.
(4.0mm)

SILVER SOLDER OR
WELD JUNCTION.
DO NOT OXIDIZE

I

| .070" MAX
(1.78mm)

((A”

mm?) ifen-constantan, or woven-glass-covered thermocouples wires extending from hot junctio
ion.

to potentiometer

2.1 - Leeds & Northrup Standard 714B, or equal, 1/4 inch (6.4 mm) outside diameter of two-hole porcelain insulator cut to length
and ends beveled on two sides.

3.1-5/16 inch (7.9 mm) outside diameter by 0.032 inch (0.81 mm) wall tubing. Ream, if necessary, to fit over insulator; then crimp
ends over beveled ends of insulator.

4. 1 — Small wooden handle.

5. 1 — Piece of rubber tubing, approximately 5/16 by 3/32 by 2 inches long (7.9 by 2.4 by 50.8 mm).
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Figure 25.4
Test setup for a stack-mounted control
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25.2.5 A therinocouple is to be attached to a metal surface by silver soldering, brazing, or

tip (junction) t

D the metal surface.

25.2.6 A thernocouple is to be secured to a weod surface by staples placed over the insul

the wires. Th
surface at thg
pressure-sens

25.2.7 The w
jacks shall be
recording equ

p 1/2 inch (12.7 mm) length of\thermocouple tip is to be depressed flush
b point of measurement . afd' held in thermal contact with the surface at
itive tape.

ring methods for thermocouple circuitry including junctions, terminals, switch

pment.

such as to provide independent continuous routing of both thermocouplé

welding of the

hted portion of
ith the wood
that point by

es, plugs, and
b leads to the
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25.3 Temperature measurement on electrical components
25.3.1 Thermocouple method

25.3.1.1 Temperatures of electrical components are to be measured by thermocouples, except that the
change-in-resistance method may be used to measure the temperature of motor windings or of coils. The
thermocouples are to consist of 24 — 30 AWG (0.21 — 0.05 mm?) wires. The thermocouple wire is to
conform to the requirements specified in the Tolerances on Initial Values of EMF versus Temperature
tables in the Standard Specification and Temperature-Electromotive Force (emf) Tables for Standardized
Thermocouples, ANSI/ASTM E230/E230M.

25.3.1.2 A thermocouple Junct|on and adjacent thermocouple lead wires are to be securely held in
positive thermat-eentae ratertat-the-tempe measured. In
most cases, ttermal contact will result from taping or cementing the thermocouple in place, but where a
metal surfacelis involved, brazing or soldering the thermocouple to the metal may be necgssary.

25.3.1.3 If thgrmocouples are used in the determination of temperatures in conmection with|the heating of
electrical equipment, it is common practice to employ thermocouples consisting of 30 AWG (0.05 mm?)
iron and constantan wires and a potentiometer type of indicating .instfument whempever referee
temperature nieasurements by means of thermocouples are necessary:
25.3.2 Resistnce method

25.3.2.1 If the temperature of a motor winding or coll is to bexdetermined by the resistange method, the
following formpla is to be used:

T = (Ry/Ry) x (ki 't1) — (k + 1)

in which:
T = tgmperature rise in degrees C.
R; = fesistance of the coil.in ohms at the start of the test,
R, = fesistance of the ‘eail in ohms at the end of the test,
t; = rgom temperature in degrees C at the start of the test,

t, = rgom temperature in degrees C at the end of the test, and

k = 2 45 for connayr and 2296 N far anlantrical anpndiintar Aarada (o) alipmainggms \ /o

OO COOOCTantU zzo U 101 CreCirtar CUmauCtor—grataCc (= /aariiaiit. v

constant for other grades must be determined.

=~

ges of the

25.3.2.2 If it is necessary to de-energize the winding before measuring R, the value of R at shutdown is
to be determined by taking several resistance measurements at short intervals, beginning as quickly as
possible after the instant of shutdown. A curve of the resistance values and the time is to be plotted and
extrapolated to give the value of R at shutdown. The motor or coil winding is to be at room temperature
at the start of the test.
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25.4 Test method | (with air or water circulation)

25.4.1 The temperature rises shall not exceed the maximum rises specified in Table 25.2, Column 1
when tested as described in 25.4.2 — 25.4.5.

25.4.2 The test is to be started with the heat reclaimer and test enclosure at room temperature. The
flue-gas generator is to be fired at least at the input specified in Table 25.1, Column 1 and regulated to
produce flue gases entering the heat reclaimer at a temperature specified in Table 25.3, as appropriate.
The temperature of the flue gases is to be measured at the location specified in 25.1.5.

25.4.3 A heat reclaimer that includes electrical circuits and components shall be connected to an
electrical supply and energrzed at the correspondrng test voltage specrfred in 23.1. If the heat reclaimer
includes a mapteatter-off—switch-the—switch-she est. If the heat
reclaimer inclfides an automatlc temperature operated control for the blower or water, cirgulating pump,
the control shall be permitted to operate as intended.

Table 25.2
Maximum temperature rises

Materials and cqmponents Column 1 Column 2

Degrees Degrees

C (F) C (F

A. | MotorsaP

1. Class A insulation systems on coil windings of alternating-current,motors 7
inches (148 mm) or less in diameter (not including universal motars):

a. Irj open motors:

thermocouple or resistance method 75 (135) 115 (207)
b. I totally enclosed motors:
|thermocouple or resistance method 80 (144) 115 (207)

2. Class A insulation systems on coil windings ofialternating-current motors
more than| 7 inches (178 mm) in diameter and\ef direct-current and universal

motors:
a. Irj open motors:
thermocouple method 65 (117) 115 (207)
resistance method 75 (135) 115 (207)
b. I} totally enclosed notors:
thermocouple ‘taethod 70 (126) 115 (207)
resistance method 80 (144) 115 (207)

3. Class H insulation_systems on coil windings of alternating-current motors 7
inches (148 mm)-or*less in diameter (not including universal motors):

a. Ir] gpenmotors:

thermocoupte orresistance method 95 (7 140 (252)
b. In totally enclosed motors:
|thermocouple or resistance method 100 (180) 140 (252)

3. Class B insulation systems on coil windings of alternating-current motors
more than 7 inches (178 mm) in diameter and of direct-current and universal

motors:
a. In open motors:
thermocouple method 85 (153) 140 (252)
resistance method 95 (171) 140 (252)
b. In totally enclosed motors:
thermocouple method 90 (162) 140 (252)
resistance method 100 (180) 140 (252)

Table 25.2 Continued on Next Page
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Table 25.2 Continued

Materials and components Column 1 Column 2
Degrees Degrees
C (F) C (F)
B. Components
1. Field-wiring terminals™ 50 (90) 65 (117)
2. Points on or within terminal box which may be in contact with field wiring? 35 (63) 60 (108)
3. Capacitors:
a. electrolytic types® 40 (72) (Not specified)
b. other types? 65 (117) (Not specified)
4. Relay, solenoid, and other coils with:
a. dlass 105 insulation system:
thermocouple method 65 (117) 115 (207)
resistance method 85 (153) 115 (207)
b. dlass 130 insulation system:
thermocouple method 85 (153) 140 (252)
resistance method 105 (189) 140 (252)
5. Transfofmer enclosure with:
a. Jlass 2 transformers 60 (108) 85 (153)
b. Ppwer transformers 65 (117) 90 (162)
C. |Insulated ¢onductors®f
1. Applianfe wiring material
75°C rating 50 (90) 65 (117)
80°C rating 55 (99) 70 (126)
90°¢ rating 65 (117) 80 (144)
105]C rating 80 (144) 95 (171)
200{C rating 175 (315) 200 (300)
250]C rating 225 (405) 250 (450)
2. Flexiblg cord — Types SO, ST, SJO, SJT 35 (63) 60 (108)
3. Other types of insulated wires See not¢ ¢
D. |Electrical jsulation — generalf |
1. Class ( electric insulation material (Not specified)
2. Class (180) electrical insulationzmaterial As determined by test
3. Fiber uged as electrical insulation or cord bushings 65 (117) 90 (162)
4. Phenolit composition used-as electrical insulation or as parts where failure 125 (225) 150 (270)
will result |n a hazardouS:econdition
5. Thermoplastic material 25°C (77°F) less than its|temperature rating
6. Varnished clothhinstlation 60 (108) 85 (153)
E. Metals9
1. Alumingm+alloys:
a. 1100 (2S) 183 (330) 239 (430)
b. 3003 (3S) 239 (430) 294 (530)
c. 2014, 2107, 2024, 5052" 294 (530) 350 (630)
2. Aluminum-coated steel, heat-resistance typel 572 (1030) 708 (1275)
3. Carbon steel — coated with Type A19 ceramic 572 (1030) 628 (1130)
4. Galvanized steell 267 (480) 350 (630)
5. Low-carbon steel, cast ironk! 461 (830) 517 (930)
6. Stainless steel:
a. Types 302, 303, 304, 321, 347 686 (1235) 767 (1380)
b. Type 316 667 (1200) 748 (1345)
c. Type 309S 867 (1560) 950 (1705)

Table 25.2 Continued on Next Page
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Table 25.2 Continued

Materials and components Column 1 Column 2
Degrees Degrees
C (F) C (F)
d. Types 310, 310B 894 (1610) 975 (1755)
e. Type 430 728 (1310) 808 (1455)
f. Type 446 961 (1730) 1042 (1875)
F. Adjacent combustibles
1. Test enclosure 65 (117) 97 (175)

lugs, boxes, etc.

2 The motor diameter is to be measured in the plane of the laminations of the circle circumscribing the stator frame, excluding

b Ordinarily, coil
these devices (8§
more than two 13
temperature of 3
mounted on the
by an external s
that the temperg

1. 5°
mm) g

2. 10
mm) g

3. 15
inches

4. 20
inches

, used solely for motor cooling, mounting, assembly, or connection.

.g., a coil immersed in sealing compound) or unless the coil wrap includes thermal insulation ‘sy
yers, 1/32 inch (0.8 mm) maximum, of cotton, paper, rayon, or the like. For a thermocouple ‘me|
coil of an alternating-current motor having a diameter of 7 inches (178 mm) or less, the thermd
integrally applied insulation on the conductor. At a point on the surface of a coil whete the temg
burce of heat, the temperature rise measured by a thermocouple may exceed the\indicated ma:
ture rise of the coil, as measured by the resistance method, is not more than that'specified in tl

(9°F) for Class A insulation on coil windings of alternating-current motérs having a diameter of]
r less, open type.

C (18°F) for Class B insulation on coil windings of alternating-curtent motors having a diameter
r less, open type.

C (27°F) for Class A insulation on coil windings of alternating-current motors having a diameter,
(178 mm), open type.

C (36°F) for Class B insulation on coil windingsof alternating-current motors having a diameter
(178 mm), open type.

br mounting of

ch as asbestos or
lasured

couple is to be
erature is affected
imum, provided

e table.

7 inches (178

of 7 inches (178

of more than 7

of more than 7

¢ For an electrol
integral with the

tic capacitor which is physically integral’ with or attached to a motor, the temperature rise on in
capacitor enclosure may be not.more than 65°C (117°F).

bulating material

d A capacitor wH
temperature rati

ich operates at a temperature higher than a 65°C (117°F) rise may be judged on the basis of it
Ng.

b marked

€ For standard i
maximum allowd
where Column 1
is to be based of

sulated conductors other.than those mentioned, reference should be made to the National Eled
ble temperature rise(in any case is 25°C (77°F) less than the temperature rating of the insulatig
temperature rises are specified and the maximum allowable temperature rise where Column 2
h the heat-resistant properties of the insulation.

trical Code; the
n in question
rises are specified

f The limitations
investigated and

lon phenolic{composition and on rubber and thermoplastic insulation do not apply to compoundg
found to(have special heat-resistant properties.

which have been

9 The specified

naximum*temperature rises apply to parts whose failure may cause the product to be unsuitabld

b for use.

h See 8.5.

' When the refle
830°F (461°C).

e ra H bl } (o ' £ L il ; m [
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perature rise is

I The specified maximum temperature rises apply when the galvanizing is required as a protective coating or the reflectivity of the
surface is employed to reduce the risk of fire.

k The specified maximum temperature rises do not apply to parts of No. 8 gage (3.86 mm) or heavier steel and 3/16 inch (4.8

mm) thick or heavier cast iron employed for the hearth and to other parts of No. 12 gage (2.36 mm) or heavier steel, and 1/8 inch
(3.2 mm) thick or heavier cast iron when: (1) the part is not the only enclosure, and (2) failure of the part will not expose adjacent
combustible construction to the fire in the fire chamber.

I The specified maximum temperature rises do not apply to parts of 1/4 inch (6.4 mm) or heavier steel and 5/16 inch 7.9 mm)
thick or heavier cast iron.

(117°F).

M The temperature rise observed on the terminals and at points within a terminal box may exceed the values specified, provided
the heat reclaimer is marked in accordance with 31.2 and 31.3. The wiring may not attain a temperature rise higher than 65°C
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Table 25.3
Maximum flue gas temperatures for heating test

Type of heating appliance on which the heat Minimum flue gas temperature above room ambient
reclaimer is intended to be installed
Degrees F Degrees C

Residential® gas burning appliances 500 278
Residential® oil burning appliances 930¢ 517¢
Solid fuel burning appliances 930 517
Commercial and industrial gas or oil burning 930¢ 517¢
appliances
A residertatiype-gas-buringappliateeiseonsidered-oreFavingthefuecollarsize net-exeeeding6-nches
(152 mm).
b A residgntial type oil burning appliance is considered one having the flue collar size not exceeding 8 infhes
(203 mm).
¢ A manyfacturer may specify lower temperatures but not lower than 500°F (278°C) above 0adm ambien{, in
which cage the maximum flue gas temperature of the appliance with which the heat reclaimer may be ingtalled
shall be fnarked on the heat reclaimer and shall also be specified in the installation instructions.

25.4.4 A heat
circulating sys
of the water t
includes a tel
210°F (99°C),
water circulati

25.4.5 The te
heat reclaime

25.5 Test me

25.5.1 The tqg
when tested 4

25.5.2 The tq
electrical supq
heat reclaime

reclaimer that is intended to reclaim heat by heating water is to be connec
tem in which the temperature of water shall be maintained at 180 +5°F (82 +
nrough the heat reclaimer shall be as specified by4he" manufacturer. If the

hperature-operated control that limits the water_temperature exiting the hea
the control is to be allowed to operate as intended. If the control operates
bn, the test is to be continued without the water circulation. See also 27.2.1.

5t is to be continued until equilibrium temperatures are attained on surfaces a
and the test enclosure.

hod Il (without air or water circulation)

mperature rises shall notexceed the maximum rises specified in Table 25
s described in 25.5.2.

st is to be conducted in the same manner as described in 25.4.2 — 25.4
ly to the heat reclaimer is to be disconnected and no water is to be circulatg
which is intended to heat water.

ted to a water
B°C). The flow
heat reclaimer
It reclaimer to
to cut off the

hd parts of the

.2, Column 1,

.5 except the
bd through the
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