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Abstract

Keywords : healthcare facility ~ fire alarm equipment ~ water suppression

system

1.Research origin :

According to the provisions of Article 17 of the "Standards for the
Installation of Fire Safety Equipment in Various Places” on October 17,
107, the provisions of the establishment of automatic sprinkler equipment.
Automatic sprinkler equipment is required for some of the various use
places in Article 12 ; where the total floor area of the site specified in
Article 12, Paragraph 1, Subparagraph 9 is less than 1,000m2,
waterway-linked automatic sprinklers or fire-extinguishing equipment
with the same or higher efficiency as the current laws and regulations
may be installed. However, for the evaluation of efficiency above the
same level, because there are no clear fire-extinguishing
efficiency-related specifications and evaluation standards in Taiwan,
although it is known through related research that all water
fire-extinguishing systems can effectively control fires, there is still Lack
of relevant benchmarks to determine firefighting effectiveness. Therefore,
the research team will refer to the specifications and standards of the
sprinkler combustion test of foreign water fire extinguishing equipment,
conduct literature collection and comparative analysis, and provide the
basis for setting relevant test standards in China in the future.

The experiment and verification analysis of full-scale indoor fire
detection and fire extinguishing equipment have been carried out last year.
In the course of the experiment, it was found that the reaction time of the
smoke detector to detect a fire is faster than the fusing time of the
sprinkler. Therefore, the activation time of the open automatic sprinkler
device after the smoke detector detects the fire is faster than that of the
closed wet type automatic sprinkler. At the same time, it was learned from
the initial evaluation of last year’s research that if the waterway-linked
automatic sprinkler is changed from a closed wet system to an open
system, it can be activated immediately after detecting the fire with a
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smoke detector in the early stage of the fire, and all sprinklers Water will
be sprayed at the same time, which can quickly suppress the fire and
reduce the indoor temperature and harmful gas concentration. The effect
Is better than the closed wet method in terms of cooling, reducing the
concentration of harmful gases, and reducing the rate of smoke shielding.

This research will continue the experimental results of last year,
further explore the influence of water sprinkling of automatic water fire
extinguishing system on the changes in the concentration of harmful
gases in the room space and evaluate the fire extinguishing effect of the
open sprinkler system when it is started. The research results can also be
applied and extended to the current situation where no water is installed.
The fire zoning space of the fire extinguishing system, such as: low-rise
residential space, small nursing facility, small hospital space, low-rise
small commercial space, etc., strengthen the fire safety of the space.
However, the main action flow of the open system is that there is no
water in the pipe at ordinary times. When it is activated, it is
automatically activated by the detector or activated by manual operation.
The entire water discharge area is sprinkled at the same time. This fire
extinguishing method is bound to cause greater water damage. If the
long-term care facility is equipped with an open system and malfunctions,
it may cause property damage and injury to the residents. For example,
suppose the residents of the organization who cannot act autonomously or
need to rely on oxygen supply equipment, if they are sprinkled by the
open system disoperation, it may affect the operation of their oxygen
supply equipment or cause the residents to choke on the water, which
may not be the responsibility of the relevant industry. Responsibility,
therefore, the timing of the start of the open sprinkler system is very
important and requires further analysis and discussion.

2.Research method and process :

The feasibility of establishing equivalent fire-fighting effectiveness
evaluation criteria for water automatic fire extinguishing equipment is
now the main subject and one of the objectives of this research. The test
items specified in my country's "Closed Sprinkler Approval Standard
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Amendment Regulations” include leakage resistance, ambient
temperature, impact, assembly load, permanent deformation of the frame,
the strength of fusible components, the strength of the glass ball, the
strength of the release mechanism, and the vibration, Water hammer,
corrosion, motion, sensitivity, hot air flow induction, water discharge...
etc. The biggest difference between sprinkler head test projects in other
countries is that my country and Japan only conduct sprinkler distribution
tests, while the United States and China conduct combustion tests on
sprinkler heads in addition to sprinkler distribution tests. The combustion
test is mainly to verify the fire extinguishing effect of different sprinkler
systems under the same burning material. When different sprinkler
systems extinguish the same burning material, it can be judged that they
have the same firefighting efficiency. Therefore, the research team cited
foreign sprinkler head combustion test related specifications and
standards, conducted literature collection and comparative analysis, and
provided reference for setting relevant test standards in Taiwan in the
future.

Last year’s research has preliminarily confirmed that if the
waterway-linked automatic sprinkler is an open system, the effect may be
better than the closed wet type in terms of cooling, reducing the
concentration of harmful gases, and reducing the smoke shielding rate.
Therefore, the research team will thoroughly explore the influence of
water spraying from the automatic water extinguishing system on the
changes in the concentration of harmful gases in the room space, and
evaluate the fire extinguishing effect when the open water spraying
system is activated. In terms of the implementation of the plan, this
research method mainly focuses on "document collection and analysis"
and "measured research”, which are described as follows:

(1) Literature collection and analysis

The research team refers to related standards and standards
such as foreign sprinkler combustion tests, conducts literature
collection and comparative analysis, provides the basis for setting
relevant test standards in the future, and can be used as a judgment
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for the evaluation of equivalent fire extinguishing effectiveness
among various automatic water fire extinguishing equipment.
Benchmark.

(2) Field research

It is expected to conduct a full-scale experiment in the
experimental field of Yunlin University of Science and Technology
to evaluate the fire extinguishing effect of the closed automatic
sprinkler equipment if it is changed to an open system design, and
to sort out the start time and fire extinguishing effect of the open
sprinkler system.

3.Important findings :

(1) The biggest difference between the sprinkler head test conducted in
my country and other countries (China, the United States) is that in
addition to the sprinkler function test and sprinkler distribution test,
there is also an additional item: combustion test. This research team
compares and analyzes the literature on the relevant specifications
and combustion test content of the sprinkler head combustion test of
foreign water fire extinguishing equipment in [UL1626] and
[1SO6182-10], which will serve as a reference for my country to
establish fire-fighting effectiveness evaluation standards in the future.

(2) Under the full-scale experimental space and design experimental
conditions of this research, based on experimental results and
experimental observations, the waterway-connected automatic
sprinkler is changed to an open system, whether it is connected by
photoelectric or constant temperature detectors, all are controlled Fire
effect (suppressing the fire but not completely extinguishing the fire);
the water mist automatic sprinkling equipment and the general
automatic sprinkling equipment are changed to an open system,
whether it is connected by photoelectric or constant temperature
detectors, all have a fire control effect and both Can completely
extinguish the fire source.

(3) The use of fire detectors and automatic water extinguishing
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equipment can suppress the fire, reduce the indoor temperature, and
the concentration of harmful gases in a short time. If the indoor
personnel think that it is necessary or the rescue has been completed,
they can start the device earlier by themselves Start the open-channel
connection type automatic sprinkler.

When the open system is connected with a photoelectric limited
smoke detector (first type), because the detection start time is earlier,
the indoor harmful gas concentration is reduced by a higher
proportion (the harmful gas concentration is reduced by about
64-95%). The open system is connected with a fixed-temperature
limited-type heat detection detector (first type), and its detection
response time is relatively late, which can provide personnel with
ample escape time and avoid premature actuation and splashing of
water and delay the escape speed. Therefore, although the early
activation of the sprinkler can help suppress fires and reduce the
concentration of harmful indoor gases, it may cause obstacles to the
evacuation and rescue of people; delaying the activation of the
sprinkler can delay the time of evacuation and rescue obstacles caused
by the sprinkling of water. But still need to ensure that the fire is still
under control.

If an open sprinkler system is expected to be installed, the planning
focus is: :

(@) If it is required to control the fire as soon as possible to avoid the
expansion of the disaster, consider setting up an open sprinkler
system to start with a photoelectric (first type) linkage. This setting
method is more suitable for setting up in places where no
personnel are permanent (such as: computer rooms, storage rooms,
etc.), but If there are people who need to evacuate, it is
recommended to consider the impact of splashing water during the
initial evacuation.

(b) The open sprinkler system starts with constant temperature (first
type) linkage, compared to the one with photoelectric (first type)
linkage start, because the sprinkling action time is delayed, the
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environmental conditions such as temperature, CO and CO,
concentration are worse. However, according to the experimental
results, under the full-scale experimental space (30m2) of this
research and the setting of the micro-fire source, there is still a
phenomenon of controlling the fire or extinguishing the fire after
the sprinkler is started. However, this setting method is more
suitable for setting up in places where there are a large number of
vulnerable people in the interior of the room (such as nursing
institutions, hospitals, etc.), or specific places that need to provide
ample time for refuge and rescue of people and delay watering.

(c) In order to obtain the rescue time for residents without the ability
to evacuate themselves, to avoid premature start of sprinkling and
affecting rescue operations, an open sprinkler system and a
constant temperature (first type) linkage starter are used to enable
early detection of fire. Knowing that a fire occurs, the space still
needs to be equipped with photoelectric (first type) detectors.

4.Main recommendations :

Suggestion |

Immediately feasible proposal: Establish a verification method for the
fire extinguishing performance of the sprinkler of the sprinkler

Organizer: Fire Department, Ministry of the Interior

Co-organizers: Construction Research Institute of the Ministry of the
Interior, Fire Safety Center Foundation, and the Republic of China
Fire Technical Advisory Foundation

According to Article 17 of the "Standards for the Installation of Fire
Safety Equipment in Various Places": "Waterway-linked automatic
sprinklers or fire-extinguishing equipment with the same fire-fighting
efficiency as the current laws and regulations may be installed in places
less than 1000 m?...", this research has targeted [UL1626] Compare and
analyze the literature with the relevant specifications of the sprinkler
combustion test of the foreign water fire extinguishing equipment and the
combustion test content in the standard [I1SO6182-10]. It is recommended
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that follow-up research can refer to the content and establish a full-scale
experimental model for future China Reference for setting up sprinkler
fire extinguishing performance

Suggestion Il

Immediately feasible suggestion: Conduct full-scale experiments on the
concentration of hazardous gases in space, such as fire spreading or
compound combustion of indoor objects

Organizer: Institute of Architecture, Ministry of Interior

Co-organizers: Ministry of Interior Construction and Construction,
Ministry of Interior Fire Department

The purpose of this research is to determine the qualitative and
quantitative nature of the combustibles, and they must be combustible.
Therefore, the combustibles used are all foam mattresses of the same
material and specifications. Each experiment burns a mattress of the same
specification, and the amount of CO, generated during the combustion
process is limited. In addition, the experiment does not consider the
experimental variables such as fire spread or compound combustion, so
the concentration of CO and CO, produced during the experiment is
relatively low. However, the composition of actual fire combustion
products is very complicated, and it is not only represented by a mattress.
The concentration of hazardous gases in the room space is still important
for in-depth discussion. It is recommended that subsequent studies
include experimental variables such as fire spread or compound
combustion products.
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UL1626 ISO 6182-10 : 2014(E)
nE i = nE
Fire Test Fire performace

When fire tested as described in 46.1.2 - 46.4.1, a When fire-tested as described in 7.18, sprinklers shall meet the
residential sprinkler shall limit temperatures as specified in following requirements :

46.1.1 (@) — (d) when tested at each rated spacing
referenced in the installation instructions. Additionally, a
maximum of two residential sprinklers shall operate. The
sprinklers shall limit temperatures as follows :

TR B : SR B
P % 46.1.2 1 46.4.1 if - i {7 2Rk (fire test)pF
Az ARk agcd B R F B# & 4611 (a) - (d) 24
Lo P HOKFRER FRE Kdps o 00 EXF %k
5l PEETH SRR A RORER o HOKEEELE R R LA
T

SR 708 i ¢ A RRER L AP ROKF G £ T 5

27 i‘_]_ .

R RN A FRPLB 2
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The maximum temperature 3 inches (76 mm) below the
ceiling at either location as illustrated in Figures 46.1 to 46.3
shall not exceed 600°F (316°C).

The maximum temperature 5-1/4 feet (1.6 m) above the floor
shall not exceed 200°F (93°C).

The temperature at the location described in (b) shall not
exceed 130°F (54°C) for more than any continuous 2-minute
period.

The maximum ceiling material temperature 1/4 inch (6.4 mm)
behind the finished ceiling surface shall not exceed 500°F
(260°C).

Maximum temperature for 76 mm below the ceiling
shall not exceed 315°C.

Maximum temperature for 1.6 m above the floor shall
not exceed 93°C.

Temperature at the location described in item b shall
not exceed 54°C for more than any continuous 2-min
period.

Maximum ceiling material temperature for 6.0 mm
behind the finished ceiling surface shall not exceed
260°C.

FEZEX 54 T 3 3 inch (76mm)ic: & B E B * (FALHE
600°F(316°C) » 4r®] 46.1 1 46.3 #i 7% o

ﬁE’é}g—i”‘l’ ] 5'1/4 ft (16m> }%@’ ﬁ}\r'g /E_]iz %j—;':téﬁ 200°F
(93°C) -

FEd G 5-1/4ft (1.6m) Ao BAF BHFF 2540 >
% >t 130°F (54°C) -

T 4 vt ip) Udinch (6.4mm) Bo EH BB R AR » T8
500°F (260°C) -

R RN A FRPLB 2
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Test arrangement

Pendent, upright, flush, recessed pendent, and concealed
sprinklers are to be subjected to the fire test arrangement in
Figure 46.1, and sidewall sprinklers are to be subjected to
both fire test arrangements in Figures 46.2 and 46.3.

Pendent or upright sprinklers shall be subjected to the fire
test arrangement shown in Figure 3, and sidewall sprinklers
shall be subjected to both fire test arrangements shown in
Figures 4 and 5.
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Figure 46.1
Fire test arrangement — pendent, upright, flush, recessed pendent, and concealed sprinklers
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Figure 3 — Fire test arrangement — Pendent and upright
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Fire test arrangement — sidewall sprinklers, test arrangement No. 1
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Fire test arrangement — sidewall sprinklers, test arrangement No. 2
THERMOCOUPLE

L4 ib.Innd
ABOVE CEILING

Fod e

woon CRIB

I-1/2W+9°(2. Tl

L= Coverage lesgth
WE Coverage wdth

Figure 46.3

4" Plywood -=
47" -

-

SIMUL
_/> FURNITURE

HERMODOUPLE. }:‘I'_ 1/2L+8203nR  ——m

34Te2mmr BELOW
CEILING

F=1/4

tlém> ABOVE FLODR

THERMOCOUPLES,
Fi¥acnn) BELD
CEILING cREOM

SIDEWALL SPRIMKLER (TYP.)

dHOD NOILDI 10U 3414 H30 ONYHD A8 98N 104 NM MOIHLY d A8 Papeciumog Sep Wawnaog

1 95891

Wd E1:8 - 0LOT LT ¥

3. W5 UL1626_Figure46.3

1 1 220*
1070 390

J

Dimensions in millimetres

L&2
g

.| =
s
k] R
- 3 “
|
B
ic/2
4
5
=
&
2
9
¥ x|
S
6

l—% =2 400

1040

thermaocouple, 6 mm above ceiling and 254 mm diagonally from the corner
wood crib

simulated furniture

thermocouple, 76 mm below ceiling and 1 600 mm above the floor
thermocouple, 76 mm below ceiling (room centre)

sidewall sprinkler (typical)

plywood

coverage width

coverage length

Figure 5 — Fire test arrangement 2 — Sidewall
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Test room

The test room dimensions for pendent, upright, flush,
recessed pendent, and concealed sprinklers are to be the
rated sprinkler coverage width by twice the rated coverage
length by a nominal 8 foot (2.4 m) high ceiling. The test
room dimensions for sidewall sprinklers are to be the rated
sprinkler coverage length by 1-1/2 times the rated sprinkler
coverage width plus 9 feet (2.7 m) by a nominal 8 foot (2.4
m) high ceiling. See Figures 46.1 — 46.3.

The test room dimensions for pendent, upright, flush,
recessed pendent, and concealed sprinklers shall be the
sprinkler coverage width by twice the sprinkler coverage
length. The test room dimensions for sidewall sprinklers
shall be the sprinkler coverage length by 1-1/2 times the
sprinkler coverage width plus 2.7 m. The room shall have a
2.4m high ceiling.
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The test room ceiling is to be covered with acoustical
panels or gypsum board attached to furring strips. Acous-
tical panels used in the 4 by 4 foot (1.2 by 1.2 m) area
directly over the fire source are to measure 2 by 4 foot (0.6
by 1.2 m), be 1/2 inch (12.7 mm) thick, have a density of
13.5 +1.5 Ib/ft® (216424 kg/m®), and have a maximum
flame spread index of 25 when tested in accordance with
the Standardfor Test for Surface Burning Character-
istics of Building Materials, UL 723. For each test, new
acoustical panels in the 4 by 4 foot (1.2 by 1.2 m) area
directly over the fire source are to be installed.

The test room ceiling shall be covered with cellulosic
acoustical panels or gypsum board, attached to furring
strips. The acoustical panels shall measure 600mmx1200
mmx12.7mm thick, shall have a density of (216+24)
kg/m®, and shall have a maximum flame spread index of
25.

For each test, new acoustical panels shall be installed in
the 1.2mx1.2m area directly over the fire source.

uiﬁﬁi&fﬁﬁ?fﬁ Lk b 3 % fo4F Ax4 3w R
(12mx1.2m) % o 1935 (2 AP L 5 LR
FARE ) (ULT723) w2 4 = <1 5 2x4 foot (0.6x1.2m) »
E& % 1/2inch (12.7m)> % & % 13.5%1.5 Ib/ft* (216224
kg/m ) Bk X Gicdpdc s 250 R =
it b3 Ax4foot (1.2X1.2m)F PN Gk 5 A F F e
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The test room is to have provisions for ventilation through
two door openings on opposite test room walls. Each
opening is to be 7 feet 4 inches (2.2 m) high, which
provides for an 8 inch (200 mm) lintel above the openings.
The door widths are to be as specified in Figures 46.1 —
46.3.

The test room shall have provisions for ventilation
through two door openings on opposite test room walls.
Each opening shall be 2.2 m high, which provides for a
200 mm lintel above the openings. The door widths shall
be as specified in Figures 3 to 5.

RIFSFAIAPHBEZ e FEARELR T - = B
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45

BT FZEA BUERC IR AR o &
BER CHFRE 22m WA T F 200mm of®
Wy o PP eRE R 2 PRE 35 hH T o




HOKF VR E L ER AT AR ¥ FEAY

UL1626

ISO 6182-10

¥

pnE

Douglas fir, 3-ply panels measuring 4 by 8 feet (1.2 by 2.4
m) are to be placed on two of the test room walls extending
out from a common corner. One panel is to be placed on
each wall. See Figure 46.4.The panels are to be 1/4 inch
(6.4 mm) thick with each ply constructed of Douglas fir.
The plywood panels are to be conditioned at 70 +5°F (21
+2.8°C) and 50 £10% relative humidity for at least 72
hours prior to test. They are to be placed on the walls by
being attached to 1/2 inch (12.7 mm) thick wood furring
strips. The Douglas fir plywood panels shall have the
burning characteristic properties specified in Table 46.1.

Douglas fir 3-ply panels measuring 1.2mx2.4 m shall be
placed on two of the test room walls extending out 1.2m
from a common corner. The panels shall be
approximately 6.4 mm thick. The plywood panels shall be
conditioned at (21 £3)°C and (50+10)% relative humidity
for at least 72 h prior to the test. They shall be placed on
the walls by being attached to 12.7 mm thick wood
furring strips. The Douglas fir plywood panels shall have
the burning characteristic properties specified in Table 5.

#-1 <t 5 4xBfeet (1.2x2.4m) ez K m (4> A )%k &
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JopE e 1% 12 inch (12.7mm) B ek i -2 B 2 A0
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Fire source

The fire source is to consist of a wood crib and simulated
furniture. The wood crib is to be ignited with a pan of
heptane and the simulated furniture is to be ignited with
two 6 inch long by 1/4 inch (6.4mm) diameter cotton wicks
soaked in heptane. See Figure 46.1 (pendent, upright, flush,
recessed pendent, and concealed sprinklers) or Figures 46.2
and 46.3 (sidewall sprinklers) for placement of the fire
source in the test room.

The fire source is to consist of a wood crib and simulated
furniture. The wood crib is ignited with a pan of heptane
and the simulated furniture is ignited using two 150mm
long by 6.4mm diameter cotton wicks soaked in heptane.
(See Figure 3 for pendent or upright sprinklers and
Figures 4 and 5 for sidewall sprinklers) for placement of
the fire source. See Figure 15 for detail of the fuel
package.
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The wood crib is to weigh 5.5 to 7 pounds-mass (2.5 to 3.2
kg) and is to be dimensioned approximately 12 by 12 by 6
inch high (300 by 300 by 150 mm). The crib is to consist of
four alternate layers of four trade size 2 by 2 inch [nominal
1-1/2 by 1-1/2 inch (38.1 by 38.1 mm)] kiln-dried spruce or
fir lumber 12 inches (300 mm) long. The alternate layers of
the lumber are to be placed at right angles to the adjacent
layers. The individual wood members in each layer are to
be evenly spaced along the length of the previous layer of
wood members and stapled.

The wood crib is to weigh 2.5 to 3.2 kg and is to be
dimensioned 305mmx305mmx152mm high. The crib is to
consist of four alternate layers of four trade size
38.1mmx38.1mm Kkiln-dried spruce or fir lumber 305 mm
long. The alternate layers of the lumber are to be placed at
right angles to the adjacent layers. The individual wood
members in each layer are to be evenly spaced along the
length of the previous layer of wood members and stapled.

A3EEE55327Ib (253 3.2kg)» & <t 5 12x12x6

inch (300x300x150mm ) - &3t d = R 3 g Ay
A E R 440 4 5 2x2 B [BAL S 1-1/2 x
1-1/2 &~ (38.1x38.1mm) ] & & % 12inch (300mm )
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After the wood crib is assembled, it is to be conditioned at
a temperature of 220 £10°F (104+5°C) for not less than 24
hours or more than 72 hours. Following the conditioning,
the crib is to be placed in a plastic bag and stored at room
temperature for at least 4 hours before being used in a test.

After the wood crib is assembled, it is to be conditioned
at a temperature of (104+5)°C for not less than 24 h or
more than 72 h. Following the conditioning, the crib is to
be placed in a plastic bag and stored at room temperature
for at least 4 h before being used in a test.

gkasats o AR T Hrd] & 220210°F (104+5°C)H 5
P A BN 24 ER BN T2 ) PF o BFRET 0 AR
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The wood crib is to be placed on top of a nominal 12 by 12
by 4 inch high (300 by 300 by 100mm), 12 gauge (0.10
inch (2.5 mm)) steel test pan (see Figure 46.4) positioned
on the floor in a corner of the test enclosure. The wood crib
is to be 2 inches (50 mm) from each wall. See Figure 46.1
(pendent, upright, flush, recessed pendent, and concealed
sprinklers) or Figures 46.2 and 46.3 (sidewall sprinklers).

The wood crib is to be placed on top of a nominal
300mmx200mmx100mm high,6 mm thick, steel test
pan positioned on the floor in a corner of the test
enclosure. The wood crib is to be positioned 5mm from
each wall.

Ag2xd A 12x12x4 inch (300x300x100mm) ~ & & &
Ga.12 (0.10 inch (2.5mm)) 44 v (4c@) 3-4) > +
BONRRAT F AT 2 2 5 g EER EE 2 inch (50mm) - >
doB 461 (TR B oo pown gt s R SRR R TR
Bp) 2B 46.2 - 46.3 (RIEECHOKEE) #ToT o
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The simulated furniture is to consist of two 3 inch (76 mm)
thick uncovered pure polypropylene oxide polyol, polyether
foam cushions having a density of 1.70 to 1.90 Ib/ft* (27.2 to
30.4 kg/m®) and measuring 32 by 30 inches (810 by 760
mm). Each foam cushion is to be glued to a 33 by 31 inch
(840 by 790 mm), nominal 1/2 inch (12.7 mm) thick
plywood backing using an aerosol urethane foam adhesive.
The foam cushion is to be glued on the plywood to provide
for a 1/2 inch (12.7 mm) space along the sides and a 1 inch
(25 mm) space at the bottom as illustrated in Figure 46.4.

The simulated furniture is to consist of two 76 mm thick
uncovered pure polypropylene oxide polyol, polyether
foam cushions having a density of 27.2 kg/m® to 30.4
kg/m?® measuring 810mmx760 mm.

Each foam cushion is to be glued to a 840x790mmx12.7
mm thick plywood backing using an aerosol urethane
foam adhesive. The foam pad is glued to the plywood
backing leaving a 12.7 mm space on both sides and a 25
mm space along the bottom.

B 2d & B 3 inch (76mm) B ih# R IRF iz 5 ~
i BAEUE AR B A L 170 2 1.90 Ib/ft3(27.2 1 30.4
kg/m®)» = - % 32x30inch (810x760 mm)« 1 * F i %
Fod faie kAL & A B R AL % 1 5 33x31 &
(840x790mm) > E & % 1/2inch (12.7mm) %% & 45 %
EHHFe o 2FET 127mm S5 F o RINEF 1 inch
(25mm) % ¥ 5 4o 46.4 #15% o

51

B ied A B T6mm A RIRF PR S AR
= » B @e ;% % (polyether foam cushions) @ & 5 27.2~
30.4 kg/m*® > & < % 810x760 mm -

B F AR R G froe kS B M R R4 A
840mmx790mmx12.7mm ¥} & 5 F oje R B KE L B
WA AEIEY 127mm g B0 KINIE T 25mm
7 B doB 46.4 #1T o




HOKF VR E L ER AT AR ¥ FEAY

UL1626

ISO 6182-10

¥

pnE

The foam cushion and plywood backing assembly is to be
conditioned at 70 +5°F (21 +2.8°C) and 50 +10% relative
humidity for at least 24 hours prior to test. Prior to each
test, the foam and plywood backing assembly is to be
placed in a steel frame to provide support for holding each
assembly in the vertical orientation. The polyether foam
shall have the burning characteristic properties
specified in Table 46.2.

The foam cushion and plywood backing assembly shall
be conditioned at 21°C+2.8°C and (50 +10)% relative
humidity for at least 24 h prior to test. The foam and
plywood backing assembly is to be placed in a steel frame
to provide support for holding each assembly in the
vertical orientation.

BpzE 2w o e R B R & 4R )3t T0+5°F(214£2.8°C)
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The entire fire test package is to be placed on top of a 1/4
inch (6.4 mm) thick cement board sheathing or equivalent
noncombustible sheathing material having dimensions of 4
by 4 feet (1.2 by 1.2m). For each test, a new or dried
sheathing shall be used. See Figure 46.4.

The entire fire test package is to be placed on top of a
nomainal 6 mm thick cement board sheathing or
equivalent noncombustible sheathing material having
dimensions of 1.2mx1.2m). For each test, new or dried
sheathing shall be used.

FERE R R T B Y 4xdfeet (1.2x1.2m) > B R G
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Sprinkler installation

Three residential sprinklers are to be installed in the test
room for each fire test. Two are to be installed at the rated
length and width coverage dimensions, and the third is to
be installed near the doorway furthest from the fire. For all
sprinkler styles, the third sprinkler installed near the
doorway shall be as follows:

Three sprinklers are to be installed in the test room for
each fire test. Two are to be installed at their maximum
length and width coverage dimensions, and the third is to
be installed near the doorway farthest from the fire.
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a) The same heat responsive element and temperature The third sprinkler in near the door shall have the same

rating as the other sprinklers within the room; and heat-responsive element and temperature rating as the
b) Installed such that the center of the heat responsive other sprinklers within the room. For pendent, upright,

element is: flush recessed pendent and concealed pendent sprinklers,
the third sprinkler is to be located 51 mm below the
ceiling. For sidewall sprinklers, the third sprinkler shall
be located 102 mm below the ceiling.

1) 2 inches (50.8 mm) below the ceiling for pendent,
upright, flush, recessed pendent, and concealed
sprinklers; and

2) 4 inches (102 mm) below the ceiling and 2 inches
(50.8) from the wall for sidewall sprinklers.

BEY AR,

P B SRR ROk BRORFF R E YR
=37 51 mm e RIEAIRCRSE BB T 2
102 mm -

1) Tcﬁ;\) SRR ) %%%ﬁ%l;\:frx%w;\;
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55



KK L3

|7ﬁ F?'-?m R 7 plx’éigi?’f?'f’iﬁﬂf

UL1626

ISO 6182-10

¥

Uxs

¥

The two residential sprinklers nearest the fire source are to
be installed in reducing pipe fittings having a 1 inch (25 mm)
inlet and an outlet the same size as the sprinkler inlet and be
supplied with water through 1 inch (25 mm) piping. The
minimum nipple length leading to the sprinkler fitting
shall not be less than 10 inches. Dry-type sprinklers are
to be tested using the shortest available length and the
longest available length, if the K-factor for the longest
length deviates by more than 5 percent from the shortest
available length. See Figures 46.1 — 46.3.

Sprinklers are to be installed in pipe fittings having a 25
mm inlet and an outlet the same size as the sprinkler inlet,
and are to be supplied with water through 25 mm piping.

BESE N R BT hd A L2 A RORF A L e ¥4
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Pendent and upright sprinklers are to be installed with their
deflectors located 3 inches (76 mm) below the ceiling or as
specified in the installation instructions if other than 3
inches (76 mm) is specified. A pendent sprinkler also
intended to be installed as a recessed pendent sprinkler
shall be tested in the most recessed position in lieu of 3
inches (76 mm) below the ceiling. Flush and concealed
sprinklers are to be installed in their intended location as
specified in the installation instructions.

Pendent and upright sprinklers are to be installed with
their deflectors located 76 mm below the ceiling unless
another distance is specified in the installation
instructions. A pendent sprinkler also intended to be
installed as a recessed sprinkler shall be tested in the most
recessed position in lieu of 76 mm below the ceiling.
Flush and concealed sprinklers are to be installed in their
intended location as specified in the manufacture’s
installation instructions.

T E SRR (FRokE)R KR TET S
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Pendent, upright, flush, recessed pendent and concealed
sprinklers are to be tested in two orientations. One test is to
be orientated such that the sprinkler frame arms or
deflector pins are parallel to the short room wall and a
second test is to be conducted with the sprinkler frame
arms or deflector pins rotated 90 degrees.

Pendent, upright, flush, recessed pendent and concealed
sprinklers are to be tested in two orientations. One test is to
be conducted such that the sprinkler frame arms or deflector
pins are parallel to the short room wall and a second test is to
be conducted with the sprinkler frame arms or deflector pins
rotated 90°.
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Recessed and concealed sprinklers having vented
escutcheons are to be installed in the most recessed
position and tested in a manner that does not inhibit airflow
through the escutcheons (unblocked) and in a manner that
inhibits airflow through the escutcheons (blocked) by
placing an 8-inch thick (203 mm), R-25 fiberglass
insulating batt entirely around and over the top of the
sprinkler, and against the ceiling in such a manner that the
air flow through the escutcheon vents are inhibited by the
insulation.

Recessed and concealed sprinklers having vented housing
assemblies are to be installed in the most recessed
position and tested in a manner that does not inhibit
airflow through the housing assembly (unblocked) and
tested in a manner that does inhibits airflow through the
escutcheons (blocked) by placing a 200 mm thick R-25
fiberglass, or equivalent, insulating batt entirely around
and over the portion of the sprinkler that is located above
the ceiling or behind the wall.
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A sidewall sprinkler shall be tested, using both test
arrangements referenced in Figures 46.2 and 46.3, in a
manner as follows:

a) With its deflector located 4 inches (100 mm) below the
ceiling; and

b) With its deflector located at the maximum distance
below the ceiling as specified in the installation instructions
if the maximum distance exceeds 6 inches (150 mm) below
the ceiling.

Sidewall sprinkler are to be installed with ther deflector
located 100 mm below the ceiling and at the maximum
distance below the ceiling as specified in the installation
instructions if the maximum exceeds 152 mm below the
ceiling ; see 7.18.13 for sprinkler pipe sizes.

Bt * M) 46.2 fr 46.3 ¢ L I|chd sk 2 0 BT )
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Test method

Sprinklers intended for use in dry systems are to be tested
with the water discharge delayed 15 seconds after the first
sprinkler operates.

The test room is to have an ambient air temperature of 80
+5°F (27 +3°C) measured at the thermocouple located 3
inches (76 mm) below the ceiling. See Figures 46.1 — 46.3.
All water from previous testing shall be removed such that
there is no visible water on the floor, ceiling, or walls.

Sprinklers intended for use in dry systems shall be tested
with the water discharge delayed 15s after the first
sprinkler operates.

The test room is to have an ambient air temperature of (27
+3)°C measured at the thermocouple located 76 mm
below the ceiling.All water from previous testing shall be
removed such that there is no visible water on the floor,
ceiling, or walls.
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The temperatures at each thermocouple location are to be
continuously recorded during the test using 20 AWG (0.52
mm) chromel-alumel thermocouples or thermocouples
providing equivalent temperature measuring results.
When water impingement impacts the thermocouple
measurement, the thermocouples are to be shielded from
water impingement using metallic tape attached to the wire.
The

tape is to be formed into an umbrella shape, large enough to
protect the thermocouple ends.

The temperatures at each thermocouple location shall be
continuously recorded during the test using 0.8mm
diameter chromel-alumel thermocouples or
thermocouples providing equivalent temperature
measuring results.The thermocouples shall be shielded
from water impingement of water from the sprinklers.
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Sixteen ounces (0.5 L) of water and eight ounces (0.24 L) of
heptane are to be placed in a pan directly below the wood
crib located 2 inches (50 mm) from the wall panels.

The heptane in the pan located beneath the crib is to be
ignited and the heptane soaked cotton wicks placed on bricks
are to be ignited immediately following the heptane pan
ignition.

The wood crib shall be ignited a pan of heptane and the
simulated furniture is to be ignited with two 150mm long
by 6.4mm diameter cotton wicks soaked in heptane. One
half litre of water and 0.25 | of heptane shall be placed in
the pan directly below the wood crib. The heptane in the
pan located beneath the crib shall be ignited and the
heptane soaked cotton wicks shall be ignited immediately
following the heptane pan ignition.

#-16 ounces (0.5 liter) -k 4= 8 ounces (0.24 liter) &’z i
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The fire test is to be conducted for 30 minutes after the
ignition of the wood crib, unless after 10 minutes, all the
combustibles are extinguished or only the wood crib is
sustaining combustion at which point the test is to be
terminated. The water flow to the sprinklers is to be the

minimum flow rate specified in the installation instructions
for the sprinkler coverage area tested.

The fire test shall be conducted for 30 minutes after the
ignition of the wood crib, unless after 10 minutes, all the
combustibles are extinguished or only the wood crib is
sustaining combustion at which point the test shall be
terminated. The water flow rate for the test shall be the
minimum specified in the manufacturer’s installation
instructions for the sprinkler coverage area tested and not
less than the flow values specified in Table 6. In addition,
the water flow rate shall be the same for single and
multiple operating sprinklers.
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In addition, for sprinklers having a pressure rating greater For sprinklers having a pressure rating greater than 1.2
than 175 psig (1.2 Mpa), tests are to be conducted at the Mpa(12 bar), tests are to be conducted at the maximum
maximum rated spacing using a flow corresponding to a rated spacing using a flow corresponding to a pressure of
pressure of 75 psig (517 kPa) less than the rated pressure. 0.5MPa(5 bar) less than the rated pressure.
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Supplementary test

When sprinkler coverage areas exceed 12 by 12 feet (3.7 by
3.7 m), and the sprinkler has not been investigated for a 12
by 12 foot (3.7 by 3.7 m) area using the same or a lesser flow
rate as the next larger rated coverage area, the tests specified
in 46.1.1 — 46.3.6 are to be repeated in a room size
corresponding to a 12 by 12 foot (3.7 by 3.7 m) coverage
area, using a water flow rate corresponding to the minimum
flow rate required for the next larger coverage area.

When sprinkler coverage areas exceed 3.6mx3.6m, and
the sprinkler has not been investigated for a 3.6mx3.6m
area using the same or a lesser flow rate as the next larger
rated coverage area, the tests specified in 7.18.1 to
7.18.21 shall be repeated in a room size corresponding to
a 3.6mx3.6m coverage area, using a water flow rate
corresponding to the minimum flow rate required for the
next larger coverage area.
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Temperature Test 1 (3.0 m)
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~Test 1 (1.0 m)
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Carbon monoxide concentration Test 1
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Temperature Test 2 (3.0 m)
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Temperature Test 2 (1.0 m)
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Test 2

Obscuration rate
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Carbon monoxide concentration Test 2
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