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INTRODUCTION
1 Scope

1.1 These requirements cover unit coolers intended for use in refrigerators, freezers, refrigerated
warehouses, walk-in coolers, and the like. They are designed for connection to alternating current (ac)
circuits rated not more than 600 volts.

1.2 These requirements do not apply to fan-coil units intended for comfort cooling, heating, or both, or to
other air-conditioning equipment or components covered by individual requirements.

1.3 Requirements for installation of unit coolers are included in the National Electrical Code, NFPA 70,
and the Safet ACHDAL © o

3 Al
MU TTIALL idarnivudiru 1J.

(aX} al oL £ Raofe: 'y o toana

JlAriuaru 1ol IlUIIIyUIGlIUII UyOlUIIIO,
2 General
2.1 Units of measurement

2.1.1 If a vall second value

may be only g

e for measurement is followed by a value in other units in_paréntheses, the
pproximate. The first stated value is the requirement.
2.2 Undated [reference

2.2.1 Any undated reference to a code or standard appearingin the requirements of this standard shall

be interpreted] as referring to the latest edition of that code ‘o standard.
3 Glossary

3.1 For the plrpose of this Standard, the following definitions apply.

3.2 ACCESS
connection to
It may be fact

3.3 BARRIEH
from flammab

3.4 CABINET
enclosures, n

DRY — An optional electrical-device or other component intended for ins
a unit cooler for the purpose of modifying or supplementing the functions of t
bry installed or intended*for installation by service personnel.

— A partition for isolating high-voltage electrical components, separating ig
e materials, iselating moving parts and protection of wiring.

[ — Thepart of the equipment that provides physical protection to ins

cause injury tT persons.

tallation in or
he unit cooler.

nition sources

ulated wiring,

oving ‘parts, motors, enclosed electrical parts, refrigeration tubing or other parts that may

3.4.1 CAPACITOR, CLASS Y — Capacitor or resistor-capacitor unit of a type suitable for use in situations
where failure of the capacitor could lead to danger of electric shock. (Examples would include capacitors
connected across the primary and secondary circuits where electrical isolation is required to prevent an
electric shock or between hazardous live parts and accessible parts.)
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3.5 CAPILLARY TUBE — Device made of tubing with an outer diameter of less than 3/16 in. (4.7 mm) and
used to reduce the pressure of the refrigerant between the condenser and evaporator. It also regulates
the refrigerant flow.

3.6 CASCADE SYSTEM - A refrigeration system that incorporates two or more independent
vapor-compressor refrigeration cycles in series. This is done to acquire low temperatures that may not be
readily achieved with a single refrigeration cycle.

3.7 CIRCUITS, ELECTRICAL —

a) Extra-Low-Voltage — A circuit that has an AC potential of not more than 42.4 V peak (30 V
rms), and power of 100 VA or less; or a 30 V dc circuit:
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1) Supplied by a primary battery,

2) Supplied by a Class 2 transformer, or

3) Supplied by a combination of a transformer and fixed impedance that, as a unit,

complies with all the performance requirements for a Class 2 transformer.

A circuit that is derived from a circuit that exceeds 30 V by connecting resistance or impedance,
or both, in series with the supply circuit to limit the voltage and current, is not an extra-low-
voltage circuit.

b) High-Voltage — A circuit involving a potential of not more than 600 volts and having circuit

chara

3.8 COMPON
standard dedi
installed (e.g.
compose a d

Generally, components are incomplete in construction features or restrictédvin performang

Such compo
temperatures

3.9 CONTRO

3.10 CONTR
regulates the
thermal cutou
to persons, ig
controls”. App|
shock or injur

3.11 CONTR
reduce the ri
abnormal ope
relied upon fo
also referred t
conditions. A(
shock or injur

3.12 CONTR

'3 e H £+l £ 'S 1 14 H H S
PTCTTISTC ST CACCSS 0T thoSTOT AT CAT SOV v OTtage—on Ut

tated to that purpose. When incorporated in a unit cooler, equipment-otherwis
luminaire) is considered to be a component. Unless otherwisehspécified,
bvice or fabricated part, such as aluminum or copper, are not*considered

nents are intended for use only under specific, limited “conditions, su
hot exceeding specified limits.

L, DEFROST CYCLE — A control that is intended\to regulate a normal defro

DL, OPERATING — A device or assembly_of devices, the operation of w
end product during normal operation. For‘example, a thermostat, the failu
limiter or another layer of protection would mitigate the risk of electric shock
considered an operating control.. @perating controls are also referred to
endix B specifies control functions-that are not considered to result in a risk
to persons.

DL, PROTECTIVE — A device or assembly of devices, the operation of which

bk of electric shock, fire=or injury to persons during normal and reasonal

ration of the appliance. For example, a thermal cutout/limiter, or any other

normal and abnormal conditions, is considered a protective control. Protecti

b as “limiting cantrols” or “safety controls” and are investigated under normal g

pendix B speegifies control functions that are considered to result in a risk
to persons:

DL, ~TEMPERATURE-LIMITING — A control which serves to prevent excessiv

ENT — A device or fabricated part of the unit cooler covered by thé€“scope of a safety

e typically field
materials that
components.
e capabilities.
ch as certain

5t cycle.

hich starts or
re of which a
, fire, or injury
as “regulating
of fire, electric

is intended to
ly anticipated
control/circuit
e controls are
nd single-fault
pf fire, electric

e temperature

and is not intq

nded to function during normal defrost cycle.

3.13 DESIGN PRESSURE — The maximum acceptable working pressure for which a unit cooler is

designed.

3.13.1 ELECTRONIC COMPONENT — A part in which electrical conduction is achieved principally by
electrons moving through a vacuum, gas or semiconductor. A Metal Oxide Varistor (MOV) is considered

to be an elect

ronic component, but neon indicators are not.
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3.13.2 ELECTRONIC DISCONNECTION — The de-energizing of a load within an appliance by an
electronic device of a circuit. No electro-mechanical component having an air gap, such as a switch,
contactor or relay is used to de-energize the load.

3.14 ENCLOSURE — The part of the equipment that does one or more of the following:

a) Isolates ignition sources,

b) Renders inaccessible all or any part(s) of the equipment that may otherwise present a risk of

electri

¢ shock,

¢) Retards propagation of flame initiated by electrical disturbances occurring within.

3.15 FUNCTI
relative physiq

DNAL PART — A part other than an enclosure or cabinet used to maintain
al position of fixed or moving parts, or maintain the integrity of the structure.

the intended

3.15.1 GROUNDING, FUNCTIONAL - Grounding of a point in an appliance which is ng¢cessary for a

purpose other
3.16 IGNITIO
3.17 NONFU

3.18 NONFU
m2) located s

source of ignifion to the other ignitable parts.

3.19 PRESSL
intended for
secondary log
setting of a p
system.

3.20 PRESS
automatically

3.21 PRESSL
and designed

3.21.1 PROT

than safety.
N SOURCE — Any high-voltage electrical component not focated within an e
NCTIONAL PART — A part of the equipment that de€s not perform a specific

NCTIONAL PART, SMALL — A nonfunctional patt having an area of less thg
b it cannot propagate flame from one area_te~another, and does not conn

use with refrigeration systems utilizing carbon dioxide (R744) as the rg
p or cascade system. The pressure relief setting of this valve is always lower
ressure relief valve. This valve may open and re-close many times during

JRE RELIEF DEVICE — A pressure actuated valve or rupture membe
relieve excessive/pressure.

JRE RELIEEVALVE — A pressure actuated valve held closed by a spring o
to automatically relieve pressure in excess of its setting.

ECTIVE ELECTRONIC CIRCUIT (PEC) — An electronic circuit that prevents

hclosure.
function.

n 1 ft2 (0.093
bct a possible

JRE REGULATING RELIEF VALVE & Similar to a pressure relief valve except specifically

frigerant in a
than the relief
the life of the

designed to

r other means

a risk of fire,

electric shock

orJhjury to persons under abnormal operating conditions.

3.22 SECONDARY LOOP — A piping circuit containing a fluid circulating within the circuit. The fluid
transfers heat from a unit cooler to a colder heat exchanger located within the circuit. The circuit normally
includes a circulating pump as well as other associated fittings. Such a circuit is considered to be
equivalent to the low-side parts that are located in a refrigeration system.
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3.283 START-TO-DISCHARGE PRESSURE — The pressure at which a relief valve begins to discharge,
typically the pressure where the first bubbles can be seen when a valve is immersed in water.

3.23.0 SWITCH MODE POWER SUPPLY UNIT — Electronic device incorporating transformer(s) and
electronic circuitry(ies), that converts electrical power into single or multiple power outputs by rapidly
switching a solid-state device on and off. It may also isolate the input circuit from the output circuit and
regulate and/or convert the output voltage and current. The device may consist of one or more individual
units with identical or different waveforms and frequencies including dc output.

3.23.1 THERMISTOR — A thermally sensitive semiconductor resistor, which shows over at least part of
its resistance/temperature characteristic a significant non-linear change in its electrical resistance with a
change in temperature. A thermistor may be either of the positive temperature coefficient (PTC) type or of
the negatlve t‘ III'JUIG.{UIU UUUﬁ;U;UI It (:\‘IITC) t_y}JU.

3.24 ULTIMAJTE STRENGTH — The highest stress level which a refrigerant-containing component can
tolerate withodit rupture.

3.25 UNIT COOLER — A direct-cooling, factory-made encased assembly, including a copling element,
fan(s) and mator(s). It may also incorporate means for defrosting of the coeling element.

3.26 VESSEL, PRESSURE — Any refrigerant-containing receptacle-of‘a refrigerating system, other than
evaporators [[each separate section of which does not exceed 1/2 cubic foot (§.014 m?3) of
refrigerant-comtaining volume], evaporator coils, compressors, ‘condensers coils, controls| headers and

piping.

3.27 VOLTAGE FOLDBACK — A circuit design feature“intended to protect the power |supply output
transistors. When overcurrent is drawn by the load, the*supply reduces the output voltage jand current to
within the saf¢ power dissipation limit of the output:transistors.
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4 Installation and Operating Instructions

4.1 A unit cooler shall be provided with instructions containing directions and information which the
manufacturer considers necessary for installation, use, and maintenance of the unit cooler.

4.2 A copy of the manufacturer's operating and installation instructions, or equivalent information
intended to accompany each unit cooler, is to be furnished with the sample submitted for investigation.
These instructions are to be used as a guide in the examination and test of the unit cooler. For this
purpose, a printed edition is not required initially if rough draft instructions or information as to what the
instructions will include are submitted for review as part of the investigation.

4.3 A unit cooler intended to utilize carbon dioxide (R744) in a secondary loop or a cascade system shall
provide instrugtions-adicating-that:

a) If the refrigerating system is de-energized, venting of the R-744 through the prassure
reguldting relief valves in the system can occur. In such cases, the system may nged to be
rechafged with R744, but in any case, pressure regulating relief valve(s).afe not tq be defeated
or cafjped. The relief setting shall not be altered; and
b) A sufficient number of pressure relief and pressure regulating relief valves may[need to be

provided based on the system capacity and located such that no stop valve is proyided
between the relief valves and the parts or section of the system being protected.

CONSTRUCTIJION

5 Components

5.1 A component shall:
a) Cdmply with the safety standard egvering that component;
b) Bel used in accordance with'its rating(s) established for the intended conditions|of use;
c) Be|used within its established use limitations or conditions of acceptability;
d) Cdmply with the applicable requirements of this end product standard; and
e) Ngt contain‘mercury.

Exception: A component of a product covered by this standard is not required to comply (with a specific
component requirement that:

a) Involves a feature or characteristic not required in the application of the component in the
product, or

b) Is superseded by a requirement in this standard, or

c) Is separately investigated when forming part of another component, provided the component
is used within its established ratings and limitations.
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5.2 A component that is also required to perform other necessary functions, such as overcurrent
protection, ground-fault circuit interruption, surge suppression, any other similar functions, or any
combination thereof, shall comply additionally with the requirements of the applicable standard(s) covering
products that provide those functions.

6 General

6.1 Ferrous metal parts used to support or retain electrical components in position shall be protected
against corrosion by metallic or nonmetallic coatings, such as plating or painting.

6.2 All nonmetallic parts except for small nonfunctional parts shall comply with Sections 8 — 10, and Table
48.1.

6.3 In additiop to the requirement in 6.2, nonmetallic materials that serve as electrical idgulation or that
directly suppdrt live parts shall comply with the requirements for electric insulation(in the Standard for
Polymeric Materials — Use in Electrical Equipment Evaluations, UL 746C.

7 Gaskets and Seals

7.1 If a unit dooler uses gaskets or seals for compliance with any of the Tequirements in|this standard,
the gaskets of seals shall comply with the Standard for Gaskets and Seals, UL 157.

8 Nonmetallic Material Classification

8.1 Materials|shall be classified with respect to flammability”characteristics that are established by the
tests specified in the Standard for Tests for Flammability’ of Plastic Materials for Parts in Devices and
Appliances, UL 94.

8.2 Materials [shall be assigned flammability ratings based on greatest to least resistance to|flame and are
identified as: $VA, 5VB, V-0, V-1, V-2, HF-1xHF-2, HB, and HBF.

8.3 In reference to 8.2, the assigned flammability rating shall comply with Nonmetallic Material — Ignition
Source Separption, Section 9 and Table 48.1.

9 Nonmetallic Material — Ignition Source Separation
9.1 Parts formed from nonmetallic materials that are rated HB or HBF and positioned as shown in Figure

9.1 shall be separatedifom ignition sources by means of a barrier, extending at least to| the boundary
surface of the|space.whenever such parts are located:

a) Belowan ignition source and within Space A,

b) Above an ignition source and within Space B, and

c) In the vertical plane relative to an ignition source and within Space C.
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Figure 9.1
Separation of ignition sources from nonmetallic materials
CABINET,
OﬁTER
T ENCLOSURE, —=f
300/(\ | OR PART | /l\soo
\ | | /
*\\ // BARRIER
X \=— SPACE B—,
+ \ /
== - - CABINET
\ / !
MINIMUM | DISTANCE /<\ \ T i 7 outer
BETWEEN] IGNITION \ - ENCLQSURE,
SOURCE |AND OUTER Yo ~77 SPACE OR PART
ENCLOSURE = X + Y \)}Q/ A
YA
IGNITION SOURCE(S)” | k\\ L
Z DN

BARRIER— !' ll \
SPACE A’\é_;{'\
o™ A MINIMUM STRAIGHT — LINE

o h S DISTANCE BETWEEN IGNITION

\\ SOURCE AND OUTER
CABINET,

ENCLOSURE OR RART = Z

OUTER
ENCLOSURE,
OR PART
S2514C
Notes:

Space A — Represents the volume below the ignition source determined by a straight line that moves about the ignition source while
remaining at the angle of 5° degrees from the vertical and is always so oriented that the volume is maximum.

Space B — Represents the volume above the ignition source determined in the same manner as Space A, except that the angle is
30 degrees from the vertical.
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9.2 The HB or HBF materials shall be located such that the distance between:

a) High-voltage wiring not employing VW-1 insulation and the HB or HBF materials shall be a
minimum of 2 inches (51 mm), and

b) Any other ignition source and the HB or HBF materials shall be a minimum of 4 inches (102
mm).

9.3 In reference to the measurement of the separation of ignition source indicated in 9.2, the minimum
distance for HB or HBF materials located:

a) Above the ignition source shall be as shown in Figure 9.1, Distance X + Y; and

b) In the vertical plane relative to the ignition source shall be as shown in strajghtiline Figure
9.1, Distance Z.

10 Nonmetallic Material Application and Location
10.1 Nonmetallic materials shall comply with the tests determined as described in Table 48.1.

10.2 Nonmetallic fasteners used as part of the enclosure shall comply-with the Fastener Strength Test,
Section 69.

10.3 Thermal|insulation located between a cabinet and innerfiner of a unit cooler shall be|rated HF-1 or
the unit cooler shall comply with (a) and (b) as follows:

a) Alllholes within the cabinet and inner linen shall be closed unless:

1) No more than two openings ‘are provided,

2) The total opening area*does not exceed 1 in? (645.2 mm?), and
3) Wiring is not routed-through the opening(s).

b) The enclosure surfaces shall be securely fastened such that the maximum spaging between
screwp, spot welds, orjother securement means does not exceed 6 inches (152.4 mm).
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11 Assembly

11.1 Mechanical protection

11.1.1 Louvers and other openings shall be constructed and located to reduce the risk of unintentional
contact with moving parts and hot surfaces that may cause injury. In determining compliance with this
requirement, parts, such as covers, panels, or grilles shall be removed unless tools are required for their

removal.

11.1.2 The requirement of 11.1.1 does not apply to parts, such as covers, panels, or grilles which serve
as guards provided:

a) Aw

b) The part is intended to be removed only by an attendant or serviceman;.and
c) The part is secured by four or more fasteners or a combination of two such fasteners and
two hinges, two tabs, or the like. Disengagement of any one of the fasteners, hinges or tabs of
a guafd shall not result in exposure of moving parts or hot parts.
11.1.3 With rg¢ference to the fasteners in 11.1.2(c):

a) Fapteners shall require manual operation such as a‘push, pull, or turning action to
disengage. Magnetic catches and friction-type fastenéts such as clips are not intended for this
application.

b) Digengagement of any one of the fasteners,*hinges or tabs of a guard shall nof result in
exposure of moving parts or hot parts.

11.1.4 Fasterjers shall be subjected to the Fastener Strength Test, Section 69, when they|are used to:
a) Secure parts required to maiftain electrical spacings,
b) Rgduce the risk of unintentional contact with moving parts and hot surfaces, or
c) Engage a nonmetallic part.

11.1.5 The rgtor of a_motor, a pulley, a gear, a belt, a fan blade, or other moving part shall be guarded

or enclosed sp that the’minor dimension of any opening does not exceed the values indidated in 11.1.6
or 11.1.7.

11.1.6 A fan blade employing a guard with openings having a minor dimension less than 1 inch (25.4 mm)
shall be guarded such that the probe illustrated in Figure 11.1 cannot contact any part of the fan blade
when inserted through openings in the guard with a force of 2.5 pounds (11.1 N).
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Exception: The probe illustrated in Figure 11.1 may contact the ftrailing edge of a fan blade if the
relationship between weight (w) in pounds, radius (r) in inches and speed (n) in revolutions per minute of
the fan blade is such that K in the equation:

K =6 x 107 (wrPn)

is less than 100.

Figure 11.1
Probe for fan blades

Any Convenient Length —=

T

— 1/8"R (3.2 mm) |

-

1/2" Dia, (12.7 mm) (215"4Dir$1'm
R .

N

e

3-1/2" (88.9 mm)———wt

PA 160

11.1.7 A fan blade employing a guard with openings having a minor dimension 1 inch (25.4mm) or larger,
and any otherfmoving part shall be guarded such that the distance from an opening to the moving part is
in accordancg with Table-11.1. The minor dimension shall not, in any case, exceed 3 inches (76.2 mm).
For an opening having_a minor dimension intermediate between two of the values shown i the table, the
distance from [the.opening to the moving part shall not be less than that found by appropriate interpolation
between the gotresponding values in the right column of the table. The minor dimension ¢f the opening
is determined Dby the Targest hemispherically tipped cylindrical probe that can be inseried through the
opening with a force of 2.5 pounds (11.1 N).
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Table 11.1
Clearance from openings
Minor dimensions of opening®¢ Minimum distance from opening to moving part®
Inches (mm) Inches (mm)
1/4 (6.4) 3/8 (9.5)
3/8 (9.5) 1-1/4 (31.8)
1/2 (12.7) 2 (50.8)
3/4 (19.1) 3-5/8 (92.1)
1 (25.4) 5-1/4 (133.4)
1-1/2 (38.1) 8-3/8 (212.7)
2 (50.8) 11-5/8 (295.3)
Ovgr 20 (Over 50.8) 30 (762.0)
2 Openings legs than 1/4 inch (6.4 mm) are not to be considered.
b But not more than 3 inches (76.2 mm). See 11.1.7.
¢ Also applies fo hot parts. See 11.1.9.
d For fan bladd guards that have openings with minor dimensions less than 1 inch see 11.1.7.
11.1.8 A movjng part is not to be considered when judging compliance«with 11.1.5, 11.1.6] and 11.1.7 if:
a) The part is unlikely to be contacted through the opening because of the locatiop of fixed
components, including baffles, or

b) Th

11.1.9 When
Defrost Test,
be guarded in

Exception: T
exceed the te
fins of the ev4

a) Th
heate
76.7,

b) TH
accor

e part is made inoperative when exposed through the use of interlocking dey

tested according to the Temperature Test — Cooling Mode, Section 50, ar
Bection 51, surfaces which exceed the:temperature rises of Table 50.1(d)(2) 3
accordance with 11.1.5 - 11.1.7.

he sheath of a defrost heater,|\which is not guarded in accordance with 11.1.3
mperature permitted by Table 50.1 (d)(2) and (d)(3) if the heater is in direct ¢
porator coil for the exposed length of the heater and:

e unit cooler is intehded for installation such that the lowest part of the expo
ris 7 feet (2.1 m) or more above floor level and is marked in accordance wit
or

e unit-caooler is for use with a walk-in cooler or refrigerated warehouse and i
Hancewith 76.6 and 76.7.

ices.

d the Electric
nd (d)(3) shall

—11.1.8, may
bntact with the

ced defrost
h 76.5 and

b marked in

11.1.10 A heafer element, as installed in the complete unit cooler, shall be protected agair

damage. A co

pper or steel sheath that:

a) Is at least 0.016 inches (0.41 mm) thick, or

st mechanical

b) Cannot be contacted when the probe illustrated in Figure 11.2 is inserted with a force of 5
pounds (22.2 N),

is considered

as protected against mechanical damage.
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11.2 Protecti

11.2.1 Louve
contact with u

Figure 11.2
Probe

D = 3/8" (9.5mm)
+

T,

3/16" (4.8mm)

R

(101.6mm)

— Any Convenient
Length

3/4"

(19.1mm)
PA170A
jon from live parts

s and other openings shall be constructed and located to reduce the risk
hinsulated high-voltage live parts. Parts, such as covers, panels, or grilles sha

unless tools afe required for their removal_or an interlock is provided.

11.2.2 If an

illustrated in H
shall not touctH
grilles, screen

bpening will not permit. the entrance of a 3/4 inch (19.1 mm) diameter r|
gure 11.2 shall nofteuch any uninsulated live parts, and the probe illustrated
any film coated wire when inserted through the opening. The probe shall no
5, louvers, onthe' like, when a force of 5 pounds (22.2 N) is applied.

of accidental
Il be removed

bd, the probe
in Figure 11.3
pass through
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Figure 11.3
Probe

D = 1/2" (12.7mm)

+

rh/— R = 1/4" (6.4mm)

N

(101.-r6mm)

— Any Convenient
Length

(19.1mm)

PA170B

11.2.3 If an opening permits the entrance of a 3/4 inch (19.1 mm) diameter rod, the conditions described
in Figure 11.4(shall be used in determining compliance with the requirements. The minor dimension of the

opening shall |not exceed 1 inch (25.4 mm) in any case.
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