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INTRODUCTION
1 Scope

1.1  These requirements and methods of tests apply to ceiling dampers and ceiling air diffusers intended
for installation in hourly rated fire resistive floor-ceiling and roof-ceiling assemblies. Fire resistive
assemblies are investigated in accordance with the Standard for Fire Tests of Building Construction and
Materials, UL 263.

1.2 Ceiling dampers are intended for use in sheet metal air duct outlets which penetrate the ceilings of
hourly-rated fire resistive assemblies. Ceiling air diffusers are intended for use with Class 0 and Class 1 air
duct connec i tor- Hi i st blies. Ceiling

dampers angl ceiling air diffusers are designed for use as alternatives to previously testeg
sheet metal type dampers installed at the bottom of sheet metal air ducts over each uct

dampers an
as assembli
Building Corj

this standard.

1.3 The in

previously rated with a hinged-door sheet metal damper involves-a comparison of the fi

performance
This is done
hourly fire e
dampers ang
sheet metal
with the Sta
ceiling air di
use in speci
ceilings.

ceiling air diffusers intended for installation in other types of fire resjstive ass
bs without penetrations, are investigated in accordance with the Standard for
struction and Materials, UL 263, in place of the Fire Endurance Jest, Section 6

vestigation of ceiling dampers and ceiling air diffusersfor use in floor/ceilin

hinged-door
utlet. Ceiling
mblies, such
Fire Tests of
described in

) assemblies
e resistance

of the ceiling damper or ceiling air diffuser with that of a hinged-door sheet

etal damper.

to confirm that the substitution of the ceiling dampert or ceiling air diffuser does not reduce the
ndurance rating of an assembly previously rated*with the hinged-door type damper. Ceiling
ceiling air diffusers for use in floor/ceiling assemblies not previously rated with & hinged-door

Hamper shall be tested as a component of\the proposed floor/ceiling assembly i
hdard for Fire Tests of Building Construction and Materials, UL 263. Ceiling

fusers are not assigned hourly ratings, but rather are assembly components d
ic hourly rated fire resistive assemblies incorporating air duct outlets penetrat

performance measured by ANSI/UL 263 is based upon air movement being s

n accordance
Hampers and
esignated for
ng protective

fopped at the
re the airflow
5 in which the
dampers and
t of a fire are

to enable regulatory authorities to determine the acceptability of ceiling dampers and ceilin
for use in flo it iti i i i i
shorter duration.

2 General

2.1 Components

2.1.1 A component of a product covered by these requirements shall comply with the req
that component and shall be used in accordance with its recognized rating established for
conditions.

2.1.2 Specific components are incomplete in construction features or restricted in

develop data
air diffusers
specified or

uirements for
the intended

performance

capabilities. Such components are intended for use only under limited conditions, such as certain
temperatures not exceeding specified limits, and shall be used only under those specific conditions.
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2.2 Units of measurement

2.2.1
approximate information.

2.3 Undated references

2.3.1
be interpreted as referring to the latest edition of that code or standard.

CONSTRUCTION

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

Any undated reference to a code or standard appearing in the requirements of this standard shall

3 Compongnts

3.1 The load on a heat responsive link used in a ceiling damper or ceiling air diffuser shall
design load limits of the heat responsive link.

3.2 Compoment springs used in a ceiling damper or ceiling air diffuser shalkbe of a material |
properties equivalent to stainless steel conforming to the Standard Specification for Stainless
Wire, ASTM A313.

4 Corrosioh Protection

be within the

aving spring
Steel Spring

4.1 A ferrods metal part used in the ceiling damper or ceiling air diffuser shall be one of the $00 Series of
stainless stegl or shall have one of the following corrosien-protection systems:
a) A hot-dipped mill galvanized coating complying with the coating Designation G60 ¢r A60 in the
Weight (Mass) of Coating requirements-table in the Standard Specification for Steel |Sheet, Zinc-

inc coating, ‘other than that provided on hot-dipped mill galvanized sheet ste
to an average thickness of not less than 0.41 mils (10.41 microns) on each s
m thickness of 0.34 mils (8.64 microns). The thickness of the coating is to be €
accorlance with the test method in the Standard Guide for Measurement of Eleg
Metallic.Coating Thicknesses by the Dropping Test, ASTM B555. An annealed coati

cess, ASTM
ple spot test
stablished in
Bteel Articles
nply with the

el, uniformly
irface with a
stablished in
trodeposited
ng shall also

comply with the requirements ot 4.4.

¢) A cadmium coating not less than 0.5 mils (12.7 microns) thick on both surfaces. The thickness of
coating is to be established in accordance with the test method in the Standard Guide for
Measurement of Electrodeposited Metallic Coating Thicknesses by the Dropping Test, ASTM
B555.

d) Two coats of an organic finish of the epoxy or alkyd-resin type or other outdoor paint on each
surface. The acceptability of the paint is to be determined by its composition or by corrosion tests,
as specified in the Standard for Organic Coatings for Steel Enclosures for Outdoor Use Electrical
Equipment, UL 1332.

e) A coating consisting of aluminum, zinc and silicon applied by the continuous hot-dip process to a
minimum thickness of not less than 0.02 mm on each side. The quality of aluminized-zinc coating is
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to be established in accordance with the Standard Specification for Steel Sheet, 55 % Aluminum-
Zinc Alloy-Coated by the Hot-Dip Process, ASTM A792/A792M.

4.2 Coated or uncoated metals used in the assembly of ceiling dampers or ceiling air diffusers shall be
galvanically compatible.

4.3 Component springs and bearings used in the assembly of ceiling dampers or ceiling air diffusers
shall be of material having resistance to atmospheric corrosion equivalent to brass or bronze.

4.4 A hot-dipped mill galvanized A60 (alloyed) coating or an annealed zinc coating that is bent or
similarly formed after annealing and that is not otherwise required to be painted shall be painted in the
bent or formg ifred i '

as described

ed-area as specified 4 Hdywhenrthe bending or forming process damages the
in4.5.

zinc coating

4.5 When flaking or cracking of the zinc coating at the outside radius of the bent or formed section is
visible at 25|power magnification, the zinc coating is to be considered damaged: Simple sheared or cut
edges and punched holes are not to be defined as formed. Extruded edges{and rolled eddes and holes
shall comply|with 4.4.
PERFORMANCE
5 General
5.1 Repregentative samples of each size, style, and_arrangement of ceiling dampers for ceiling air
diffusers shall be subjected to the tests specified in Table 5.1. The representative sample gizes shall be
determined ¢n the basis of maximum ceiling damper or ceiling air diffuser size and most dritical closing
force conditipn.
Table 5.1
Tests for ceiling dampers and ceiling air diffusers
Approved for:
Static Systems Dynamic Systems
Test Sections Gravity-operated | Spring-operated | Gravity-operated | Spring-operated

1. Fire Endurapce Test? 6 X X X X

2. Closing Relfability 7 X X X X

3. Salt-Spray Expaosure 8 X X X X

4. Spring Clos|ng.Eorce 9 - X - X

5. Dynamic Closure 10 — — X X

X Test applicable
— Test not applicable

@ The Fire Endurance Test described in this standard applies to ceiling dampers and ceiling air diffusers being evaluated for use in
floor/ceiling assemblies previously tested with a hinged door sheet-metal damper. Ceiling dampers and ceiling air diffusers

intended for use in floor/ceiling assemblies not previously tested with a hinged door sheet-metal damper shall be evaluated to the
requirements of the Standard for Fire Tests of Building Construction and Materials, UL 263.



https://ulnorm.com/api/?name=UL 555C 2021.pdf

UL 555C JANUARY 21, 2021

6 Fire Endurance Test
6.1 Test assembly

6.1.1 The ceiling damper or ceiling air diffuser shall be installed in a ceiling of a type previously tested in
a rated fire resistive floor-ceiling or roof-ceiling assembly. Each test assembly shall include a reference
hinged-door type damper installed in a floor-ceiling test construction identical to that used with the ceiling
damper or ceiling air diffuser installation. The ceiling compartments containing the reference hinged-door
damper and the ceiling damper or ceiling air diffuser shall be separated by means of an insulated wall or

barrier to prevent heat transfer from one ceiling compartment to the other during the fire test.

6.1.2 The g

et ontlat oranidad ath thao raofarancoa hinand doaar Aoy 1o ta bha raneacan

tative of the

smallest dug
performance

T oOTtIC T PTOVIGTT WHA—tRe—fFetereRee TGO CoOTT—CarmpCT— 1o tO—oC—TCPTrT oty

t outlet size for which comparative performance data is desired. The
data shall apply to hourly rated assemblies incorporating hinged-door(shée|

dampers protecting duct outlets of the size tested and larger.

6.1.3 The 3
neither dime
hinged-door
be identical.

6.1.4 Ceilin
are eligible f
systems or w
tested in ceil
rated assemt
plaster. Ceilin
are only eligi
diffusers sha
vicinity of thg
ceiling air diff

6.1.5 Thefl
sand. The csg
hanger wires
ceiling comp|
located 16 to

6.1.6 The {
dampers sha

rea of each ceiling construction exposed to fire shall not be less‘than 48 ft? (
nsion less than 70 in (1.8 m). The dimensions of the ceiling incorporating t
Hamper and the dimensions of the ceiling with the ceiling damper or ceiling air

y dampers and ceiling air diffusers tested in ceilings\with exposed grid suspen
Dr installation in ceilings of rated assemblies with>exposed or concealed grid
ith "hard" ceilings of gypsum wallboard or plaster. Ceiling dampers and ceiling
ngs with concealed grid suspension systems are eligible for installation only

lies with concealed grid suspension systems or with "hard" ceilings of gypsum
g dampers and ceiling air diffusers tested in "hard" ceilings of gypsum wallboz
ple for installation in rated assemblies-with "hard" ceilings. The ceiling dampers
| be tested in a ceiling incorporating the least number of ceiling hanger wire su
air-handling opening as specified for the rated assemblies in which the ceilin
Liser is intended to be installed:

bor is to consist of cellular steel floor units topped with structural or non-structurg
llular steel floor units' shall be provided with steel hanger tabs for the attachm

artments to prevent heat transfer between adjacent compartments. The cei
22 in (406°10°559 mm) below the underside of the floor.

bteel ducts and duct drops used with the reference hinged-door damper and
I'be fabricated from galvanized sheet steel having a nominal thickness of 0.034 i

comparative
t metal type

4.5 m?), with
e reference
diffuser shall

5ion systems
suspension
air diffusers
n ceilings of
wallboard or
rd or plaster
or ceiling air
pports in the
g damper or

| concrete or
ent of ceiling

Insulation shall be placed between the floor and the top of the dividing wall s¢parating the

ing shall be

with ceiling
h (0.86 mm).

The duct shall'be rectangular in shape, and shall be 6 In (152 mm) larger in widih than

the width or

diameter of the duct drop. The duct shall not be less than 6 ft (1.8 m) in length and the ends are to be
capped. The duct drop shall be centered under each duct and extended 7 to 7-1/4 in (178 to 184 mm)
below the duct.

6.1.7 The steel ducts are to be supported by means of trapeze supports consisting of steel channels and
steel hanger wires. The trapeze supports shall be located adjacent to each side of the duct drop and near
each end of the duct. The duct is to be centered within its compartment.

6.1.8 The reference hinged-door damper is to be fabricated from 0.075-in (1.91-mm) thick sheet steel,
with 1/16-in (1.6-mm) thick ceramic fiber paper adhered to both faces, with a sodium silicate adhesive or
equivalent. The damper is to be sized to lap 1 in (25 mm) beyond all sides of the duct drop.
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6.1.9 The reference hinged-door damper shall be installed in the duct and centered over the duct outlet.
A minimum of three steel sheet metal screws, equally spaced, are to be used to attach the steel air diffuser
to the reference hinged-door damper duct drop.

6.1.10 The ceiling damper shall be installed in its duct drop and located at the maximum height above
the ceiling as specified in the manufacturer's installation instructions.

6.1.11

The ceiling air diffuser shall be installed in the center of the ceiling in accordance with the

manufacturer's installation instructions. Any Class 0 or Class 1 air duct connector used with the ceiling air
diffuser shall be reliably supported, independent of the ceiling, with the end capped opposite its connection
to that ceiling air diffuser.

6.2 Condittoning of test specimen

6.2.1 Priof
correspondir
+3°C).

6.2.2 The

to conducting the fire test, the concrete floor is to have achieved & moi
g to drying to equilibrium with air in the range of 50 to 75% relative fiumidity a

method for determining the relative humidity within hardened concrete by u

sensing elements is described in Appendix 1 of a paper by Carl A. Menzel, "A Method for De

Moisture Co
Volume 55,
relative hum

6.2.3 Prior
position and

Page 1085 (1955). A similar procedure with electric.sensing can be used to g
dity within a structure or joint system made of materials other than concrete.

to the start of the fire test, the reference hinged-door damper shall be placed
the ceiling damper or ceiling air diffuser js\to be placed in the fully open position.

6.3 Time-temperature curve

6.3.1 The
standard tim
are:

tonduct of the fire tests of ceiling dampers and ceiling air diffusers shall be con
e-temperature curve shownnin Figure 6.1. The point on the curve that determing

sture content
73 £5°F (23

e of electric
termining the

htent Condition of Hardened Concrete in Terms of Reélative Humidity," Proceedlings, ASTM,

etermine the

in the closed

trolled by the
its character

50 t0[90°F (1010 32°C) i eerreerreereeeeeeeeeeseeesseeseseeseseeeseseesseeesseesesesseeeseeesseesseeeseeeenes | at 0 min
T000TF (538°C). .. futroereerereerereeseseesseeeeeeeeeeeeeeseeeesseeeeeeeeseeeeseeeeeeeeeeeeseseeseeeseeeseseseseseee e at’5 min
1B00TF (70470 e ee e ee e ee e eee e ....at 10 min
AB50TF (BABC).vveoveeeeeeeeeee e eeeeeeeeeeee e eee e eee e eee e eee e eee e ee e ee e ees e e eeee e ....at 30 min
T00°F (927°C).veeveooveooeeeeoeeeeeeeeeeeeeeeeee oo eeeeeeeeeeeeeeseeeeeeeee e seeeeeeeeeeeeeeseeeeee e eeeeeeeeee at1h
1850°F (10T0°C ). eeeeeeeeeseeeeeeseeeeeeeeee e eeeeeee e eeeee e ee e e e e e ees e ees e eee e eeeeeeeeeeer e at2h
2000°F (1093°C)..coeveoeeeeeeeeeeeeee e e eeeeeeeeee e ee e eee e s ees e ee e s eee e eeeseeee e eee s e e eeeeeeeee at4h
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Figure 6.1

Time-temperature curve
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6.3.2 The measured temperature to be compared with the standard time-temperature curve shall be the
average temperature obtained from the readings of not less than nine thermocouples symmetrically
disposed and distributed to show the temperature near all parts of the test assembly.

6.3.3 Each furnace thermocouple shall be enclosed in a sealed protection tube. The exposed length of
the protection tube and thermocouple in the furnace chamber is not to be less than 12 in (305 mm).

6.3.4 The time constant of the protected thermocouple assembly shall be within the range of 5.0 — 7.2
min. A typical thermocouple assembly complying with this time constant can be fabricated by fusion-
welding the twisted ends of 18 AWG (0.82 mm?) chromel-alumel wires, mounting the leads in porcelain
insulators and inserting the assembly into a standard weight 1/2-in (130-mm) outside-diameter black

wrought iron

hlack wmnghf steel or Incaonel Inilnn, and quling the end of the pipn that

is inside the

furnace. The

thermocouple junction is to be inside the pipe, 1/2 in (13 mm) from the sealed’er

d.

6.3.5 The junction of each thermocouple shall be placed 12 in (305 mm) away from the exposed face of
the ceiling at the beginning of the test and during the test, shall not touch the’assembly a@s a result of
assembly defflection.
6.3.6 The temperatures shall be read at intervals not exceeding 1 min throughout the fire test.
6.3.7 The furnace temperature shall be controlled so that the area under the time-tempgrature curve,
obtained by| averaging the results from the furnace temperature readings, is within the following
percentages|of the corresponding area under the standard time-temperature curve shown in Figure 6.1:

15% for5<t<10

(15-0}5(t-10))% for 10 <t=< 30

(5-0.083(t-30))% for 30 <t< 60

2.5%l|fort> 60

wher¢ t is time in minutes

6.3.8 Atan
furnace shal
than 212°F (
6.4 Furnad

6.4.1 The

y time after the first\10 min of the test, the temperature recorded by any thermg
not differ from the corresponding temperature of the standard temperature ¢
100°C).

€ pressure

ressure in the furnace chamber with respect to atmospheric pressure is to

couple in the
irve by more

pe calculated

based on measurements taken near the vertical centerline of two opposing furnace walls and based on the
linear pressure gradient of the furnace. The linear pressure gradient of the furnace is to be determined by
the difference in measured pressure of at least two pressure sensors separated by a vertical distance in
the furnace. The pressure sensors are to be located where they will not be subjected to direct
impingement of convection currents. Tubing connected to each pressure sensor is to be horizontal both in
the furnace and at its egress through the furnace wall such that the pressure is relative to the same
elevation from the inside to the outside of the furnace.

6.4.2 The pressure sensors are to be either of the "T" type or the "tube" type as illustrated in Figure 6.2
and are to be manufactured from stainless steel or other suitable material.
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Figure 6.2
Pressure sensors
STAINLESS STEEL TUBE
5 TO 10 mm INSIDE DIAMETER—I
TYPE 1 — T—-SHAPED SENSOR
NOTE: TEE BRANCHES SHALL BE HORIZONTALLY ORIENTED
N\
| = A\ — _
5 mm DIAMETER! A\ /
EXTERNAL THREAD
SECTION B-B (along probe axis)
B
A =T 1.2 mm DIAMETER &
i A\ .
— —— _% *
A\ X J
16 mifn DIAMETERJ AN L
A - B
SECTION A-4A
L, > 150 mm — L4350 mm (across probe|axis)
| TYPE 2-TUBE" SENSOR
SM6pHS
6.4.3 The (ifferential pressure is to be measured by means of a manometer or equivalent transducer
capable of reading pressure in increments'of 0.01 in-water (2.5 Pa) with a measurement precigion of 0.005
in-water (1.2p Pa). The differential pressure measuring instrument is to be located to minimize "stack"

effects cause]

6.4.4 After
surface of thq

6.4.5 Press

6.5 Conced

led\space temperatures

d by vertical runs of pressure tubing between the furnace probe and instrument |

the initial 10 min_of the fire test, the furnace pressure 8 in (200 mm) below
ceiling shall be-maintained as nearly equal to atmospheric pressure as possible

Lire readings are to be taken at intervals not exceeding 1 min throughout the fire

bcations.

the exposed

est.

6.5.1

The temperatures of the concealed space above the ceiling of each compartment are to be

measured with at least nine thermocouples. The wires for the thermocouples are not to be heavier than 18
AWG (0.82 mm?). The thermocouples are to be installed in a 24 by 24 in (610 by 610 mm) grid over the
ventral 48 by 48 in (1219 by 1219 mm) area of each ceiling with the thermocouple grid centered over the
air-handling opening. Each thermocouple is to be located 3 in (76 mm) below the underside of the floor.

6.5.2 Temperature readings are to be taken at intervals not exceeding 1 min throughout the fire test.

6.6 Conduct of fire test

6.6.1

assembly and the furnace.

The test assembly is to be sealed against the furnace with an insulating gasket between the test
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6.6.2 The test equipment and test assembly are to be protected from any condition of wind or weather
that might influence the test results. The ambient air temperature at the beginning of the test is to be within
range of 50 — 90°F (10 — 32°C). The velocity of the air moving horizontally across the unexposed surface
of the test sample, measured immediately before the test begins, is not to exceed 4.4 ft/s (1.3 m/s) as
determined by an anemometer placed at right angles to the unexposed surface. If mechanical ventilation
is employed during the test, an air stream is not to be directed across the surface of the sample.

6.6.3 Observations of the exposed and unexposed surfaces of the test assembly are to be made
throughout the fire test. All significant observations, such as disruption of the ceiling membrane, are to be
recorded.

6.6.4 Thefj ing air diffuser
assembly hgs withstood the test conditions and has complied with 6.7.1 and 6.7.2 for_a.geriod of time
equal to the|maximum fire resistance rating of the fire resistive floor-ceiling assembly-and/@r roof-ceiling
assembly in which the ceiling damper or ceiling air diffuser is intended to be installed.

6.7 Conditions of acceptance

6.7.1 The flosing of the ceiling damper or ceiling air diffuser is not to cause disruption jpf the ceiling
membrane during the fire test.

6.7.2 The average temperatures of the concealed space abave\the ceiling in the assembly in which the
ceiling dampier or ceiling air diffuser is located shall not exceed the average temperatures of the concealed
space abovg the ceiling in the assembly in which the reference hinged-door damper is located after 30 min
of the fire tegt for the same intervals of time throughout the,rating period.

7 Closing Reliability Test

7.1 Closing reliability of static ceiling dampeérs and static ceiling air diffusers is evaluated|on the basis
that air-condjtioning and ventilation systems are automatically shut down when a fire occurs|as described
in the various provisions of the Standard-for the Installation of Air Conditioning and VentiIaIng Systems,
ANSI/NFPA No. 90A. Therefore, the\ratings are applicable to static ceiling dampers and static ceiling air
diffusers insjalled in systems where air movement is effectively stopped at the start of g fire. Closing
reliability of gynamic ceiling dampers and dynamic ceiling air diffusers is also evaluated pgr Section 10.
Ratings for dqynamic ceiling(dampers and ceiling air diffusers are also applicable in static systems where
air movemert is stopped.at.damper closure.

7.2 A ceiling damper or ceiling air diffuser shall close and latch automatically (when a latch is provided)
from the opgn paosition during each of 250 operations and shall, throughout this test, show np evidence of
i¢huimpairs the fire performance of the ceiling damper or ceiling air diffuser.

7.3 A ceiling damper or ceiling air diffuser intended for use with an actuator (that is, electric, pneumatic,
or hydraulic device used to operate it) shall function as intended after being mechanically operated for
20,000 full-stroke (that is, closed and reopen) operations, or 100,000 full-stroke operations when the
ceiling damper is also intended for use as a volume control damper, while using the specified ceiling
damper or ceiling air diffuser actuator and while under static conditions (that is, no or negligible airflow).

7.4 Ceiling dampers and ceiling air diffusers shall be tested in a horizontal plane and shall not depend on
installation in an inclined position for intended operation.

8 Salt-Spray Exposure Test

8.1 A ceiling damper or ceiling air diffuser shall close and latch automatically latch (if a latch is provided)
following exposure to salt spray for a period of 5 days when tested as described in 8.2 - 8.7.
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8.2 Prior to the test, all grease or oil is to be removed from the test sample using organic solvents.

8.3 The test sample is to be installed in a test chamber with the damper open and is to be supported in
the position of intended use and then exposed to salt spray for 120 h. The temperature of the test sample
and the test chamber is to be maintained at 95°F +2 or —3°F (35°C +1 or —2°C) throughout the test period.

8.4 The apparatus to be used for the salt-spray (fog) testing is to consist of (1) a fog chamber having a
salt solution reservoir, (2) a supply of conditioned compressed air, (3) a dispersion tower for producing a
salt fog, (4) specimen supports, (5) a provision for heating the chamber, and (6) necessary means of
control. The dispersion tower is to be located in the center of the chamber and it to be supplied with salt
solution and with warmed, humidified air at a pressure of 17 — 19 psig (117 — 129 kPa) so as to disperse
the salt solutipn.i i i i '

stilled water.
n6.5and 7.2

8.5 The salf solution is to consist of 20% common salt (sodium chloride) by weight and’d
The pH valug of this solution, as collected after spraying in the test apparatus, is to be betwee
and the specific gravity between 1.126 and 1.157 at 95°F (35°C).

8.6 Atthe
for a minimu
position and

8.7 In caseg

nclusion of the test, the test sample is to be removed from the chamber and a
of 24 h at room temperature. The sample is then to be‘placed in its intend
sted for closing and latching (if a latch is provided).

where the salt solution has created excessive build-up of zinc chloride due to a

galvanized steel coatings, such parts may be painted and a second sample subjected to the tg

9 SpringC

9.1 A sprin
exerting a fo

osing Force Test

h-operated ceiling damper or ceiling gir diffuser is to employ a spring or spring
rce of 2-1/2 times that required to.close and automatically latch (if a latch is

ceiling dampegr or ceiling air diffuser.

9.2 All sprin
operating pos

9.3 The for
each of a ser
(latched). Th
damper or ce

9.4 Three S

gs are to be disconnected and the ceiling damper or ceiling air diffuser placed in
ition.

Ce required to close and latch the ceiling damper or ceiling air diffuser is to be
es of positions‘assumed by the ceiling damper or ceiling air diffuser from fully of
b force is towbe applied through, and at the point of connection of, the spring
ling air diffuser blade or operating arm.

amples of each spring employed for closing and latching are to be tested for f

lowed to dry
ed mounting

reaction with
st.

s capable of
rovided) the

the intended

measured at
en to closed
o the ceiling

prce exerted

over the range_of extension or compression required for the motion involved in the assem

y. The force

available from the action of the spring or springs is to be 2-1/2 times that required for the closing and
latching (if a latch is provided) of the ceiling damper or ceiling air diffuser at any position of travel from fully
open to closed (latched).

9A Long Term Holding Test

9A.1 This test is intended to measure the ability of an actuator to return to its resting (non-powered)
position after being held in a nominal (powered) position for six months.

9A.2 When tested as specified in 9A.3 — 9A.10, all actuators are to return to their resting position within
the time specified by the manufacturer.

9A.3 A sample setis to consist of 10 actuators of the same design family.
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