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ABSTRACT

Keywords: original legal buildings, automatic sprinkler equipment, disaster

1.

prevention & monitoring system
Background

Compared with newly built buildings, the legal standards used to apply to
the originally constructed legitimate buildings are different from those that have
been revised after years of experience and cases. Since their fire-proof refuge
facilities and fire-fighting safety equipment may be relatively weaker than the
requirements prescribed by current laws and regulations, therefore, the fire safety
of the original legal buildings should receive more research and attention.
Generally speaking, fire safety equipment installed in buildings may gradually
wear out and become damaged due to time and environmental factors. Problems
that arise from such phenomena tend to reflect the impact of time on fire safety
equipment. How to conduct sampling, inspection, testing, and evaluation for fire
safety equipment that has been installed for a certain period? Once the equipment
is found to function abnormally or performance is degraded, how to achieve a
balance between safety and economy through technology, construction methods,
or alternative solutions with equivalent performance that have less impact on the
building as far as damaging the structure and equipment of the building? These
are indeed urgent issues.

Test of the investigation for existing sprinkler head Test Investigation

In order to investigate whether the water discharge performance of
sprinklers installed in buildings for a period of time would be affected by the
product material, installation environment, and water quality in the pipes, this
study first conducted an operation test on new sprinklers to obtain the water
release performance test results of sprinklers currently sold and installed on the
market. With regard to the sampling of the sprinkler heads that have been set up,
this study took the original legal buildings with 11 floors or more along with an
age of more than 20 years as the survey object to sample the sprinkler heads, and
proceeded with the appearance inspection, leak resistance test, operating
temperature test, functional test, and hot air induction test in order. Based on the
test results and observations during the test, suggestions on the management and
policies of the existing sprinklers were put forward.

Water release test and simulation of sprinkler equipment
First, this research selected the experimental field to carry out on-site

testing, and conduct a water release test for the inspection device at the end of
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the automatic sprinkler. After comparing the on-site test results with the
hydraulic calculation tool and confirming the correctness of the hydraulic
calculation tool, a sample calculation simulation analysis of different design
parameters (lift of pump, Hessen-William c value, sprinkler protection radius,
sprinkler head release coefficient) was then performed. Finally, targeting the
current characteristics of the original legal buildings, the management system
and policy conducive to a willingness to improve, details are proposed and
recommended by the study.

Investigation and integration of technology of the current situation for the

disaster prevention & monitoring system

First, an on-site investigation of the disaster prevention monitoring system
was conducted to understand the current high-rise building disaster prevention
monitoring systems, and the conformity of benchmark function specifications.
Then, the technical compatibility of P-type or R-type fire alarm switchboards for
electrical transmission and communication integration were discussed. After
citing technologies related to information and communication technology (ICT)
and Internet of Things (loT), this study provides feasible integration methods for
new and existing legal buildings, and puts forward suggestions for amendments
to regulations.

Research findings

Existing sprinkler head test

A. The appearance defects and leaks of the sprinkler head that are due to external
forces and environmental factors can be detected and replaced through regular
maintenance.

B. Long-term rust, dirt, physical and chemical factors in the pipe may cause the
sprinkler head to experience deposit phenomenon and affect the reaction time
of the sprinkler's hot air flow. The above mentioned factors are difficult to
visually detect and judge during maintenance.

Water release test and simulation of sprinkler equipment

A. The long-term use of the piping system will cause the Hesen William C value
to drop, which will further affect the water discharge performance of the
sprinkler head. At the same time, the pump performance may gradually decay
and affect the water discharge performance of the sprinkler equipment. It is
recommended that the management right holder should record the pump
performance curve and the discharge pressure of the terminal inspection
device during regular fire maintenance. When the water discharge
performance of the automatic sprinkler is attenuated, the pump performance
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curve and the water discharge pressure recorded over time can be
cross-compared to determine an economical, reasonable, and effective
improvement method.

B. The area for improving the performance of sprinkler equipment is divided into
"public area" and "differentiated ownership™. The former can be improved by
increasing the pump lift or reducing the friction loss of piping, while the latter
can increase the density of released water by adjusting the protection radius of the
sprinkler head and the discharge coefficient. The addition of performance
judgment indicators will help people improve their willingness to improve the
effectiveness of fire safety equipment.

(3) Investigation and integration technology of the current status of the disaster
prevention & monitoring system

A. This research used the Internet of Things database structure for integration,
and transmitted the electrical and communication signals of the alarm control
panels to the database, and then delivered the designated screen, voice, and
text to the designated user vehicle. In addition through the database
management structure, data is recorded, stored, and analyzed, which will help
the government to manage the fire prevention system and achieve the goal of
reducing manpower and resources.

B. Currently, the functions of the existing high-rise building disaster prevention
& monitoring system are generally not complete. It is therefore recommended
that public associations can organize seminars or courses related to integration
technology of disaster prevention & monitoring systems to help more
buildings to improve on site through the popularization of integration
technology.

6. The main recommendations

Through the results of the research and implementation, measures that can
be strengthened and will improve the fire safety of the original legal place in the
future are recommended as follows:

Recommendation 1

Strengthen the education and training of fire-fighting specialists for the
appearance inspection of sprinklers: immediate feasible recommendations

Organizer: The National Association of Fire Protection Engineer R.O.C., Fire
Safety Technician Association of the Republic of China, and Chinese
Fire protection Engineer’s Association Union
Co-organizers: Republic of China National Association of Fire Engineering
Equipment and Taiwan Fire Industry Association
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It is recommended to strengthen the education and training of the
fire-fighting specialists for the appearance inspection of the sprinkler to increase
the judging expertise of the fire-fighting specialists, such as: the corrosion rate of
the sprinkler's appearance, the body rust, and the judging method of the glass
bulb liquid loss. By improving the maintenance capabilities of fire-fighting
specialists, defects can be found and replaced in time during maintenance
operations to ensure that the sprinkler has the proper function.

Recommendation 2

The proposed additional clauses in the "Fire-fighting agency's handling of
building fire safety equipment review and inspection operation standards™:
medium and long-term recommendations

Organizer: Building Research Institute, Ministry of the Interior
Co-organizers: county and city Firefighting Agencies, The National Association
of Fire Protection Engineer R.O.C., Fire Safety Technician
Association of the Republic of China, and Chinese Fire
protection Engineer’s Association Union
This research proposes to further study the implementation procedures and
methods of the "pipeline flushing test”, as well as the professional capabilities
and implementation status of domestic firefighting specialists, and then reach a
consensus before proceeding with the “firefighting agency's review and
inspection of building fire safety equipment” In the "benchmark™ automatic
sprinkler equipment performance test project, the content of “pipe flushing test"
is added to remove debris in the pipeline system and prevent debris from
accumulating on the sprinkler head and affect the performance of the sprinkler
head.

Recommendation 3

"Fire safety equipment and necessary overhaul items maintenance standards"
proposed additional provisions: medium and long-term recommendations

Organizer: Building Research Institute, Ministry of the Interior
Co-organizers: county and city Firefighting Agencies, The National Association
of Fire Protection Engineer R.O.C., Fire Safety Technician
Association of the Republic of China, and Chinese Fire
protection Engineer’s Association Union
This study proposes to further investigate or analyze the NFPA 25 section
5.2.1.1.1 or the recommendations of the Japan Fire Service Industry Association,
the ratio of firefighting professionals in the United States and Japan, the
inspection method, how to cooperate with the site, the possible costs and Other
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issues, etc., and what kind of promotion methods the construction or fire control
authority adopts to compel, counsel, or promote in order to capture their actual
experience.

Recommendation 4

It is recommended to set up a sampling of sprinkler heads for a certain year for
action temperature test and function test: medium and long-term
recommendations: medium and long-term recommendations

Organizer: National Fire Agency, Ministry of the Interior

Co-organizers: Taiwan Fire Protection Safety Center Res Foundation, Taiwan Fire
Technology Foundation, The National Association of Fire
Protection Engineer R.O.C., Fire Safety Technician Association
of the Republic of China, and Chinese Fire protection Engineer’s
Association Union

Considering that Taiwan’s national conditions are similar to those of Japan,

and the rapid-response sprinkler type is very common, referring to the

recommendations of Japan and the United States, sampling tests should be

carried out for sprinklers installed for more than a certain period of time, and

whether to replace them depends on the test results.

Recommendation 5

"Measures for the improvement of fire protection refuge facilities and fire
protection equipment for existing legal buildings” Article 25 Paragraph 2 adds
performance judgment indicators: medium and long-term recommendations

Organizer: Construction and Planning Agency Ministry of the Interior
Co-organizers: National Fire Agency, Ministry of the Interior and Architecture
and Building Research Institute, Ministry of the Interior

This study proposes to add performance judgment indicators to Article 25,
Paragraph 2 of the "Existing Legal Building Fire Protection Refuge Facilities and
Fire Equipment Improvement Measures", to provide the original legal building
design units to choose, which will help the public to improve and upgrade
Willingness for the effectiveness of fire safety equipment.

Recommendation 6

Suggested amendments to the “"Standards for the Installation of Fire Safety
Equipment Based on Use and Occupancy”: medium and long-term
recommendations

Organizer: National Fire Agency, Ministry of the Interior
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Co-organizers: The National Association of Fire Protection Engineer R.O.C.,
Fire Safety Technician Association of the Republic of China, and
Chinese Fire protection Engineer’s Association Union
The establishment of computer facilities in the existing high-rise building
disaster prevention monitoring system, as well as the related disaster prevention
facilities, equipment display items, alarm items, operation items and other
functions are generally not complete, in order to enable firefighting specialists
and counties and cities The fire department has clearer standards for graphic
review and completion inspection. This study puts forward the proposed
amendments to the "Standards for the Installation of Fire Safety Equipment
Based on Use and Occupancy".
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23.4.2,1 Friction Loss Formula,

23.4.2.1.1 Pipe friction losses shall be determined on the ba-
sis of the Hazen-Williams formula, as follows:

4520

_ [23.4.2.1.1]
CI'%(!{H?

where:

p = frictional resistance (psi/ft of pipe)
0 = flow (gpm)

C = friction loss coefficient

d = actual internal diameter of pipe (in.)

23.4.2.1.2 For SI units, the following equation shall be used:

QI..‘{»

cmz”}w 23.4.2.1.2]
R/ i

P, = ().03( —
where:

P, = frictional resistance (bar/m of pipe)
0, = ﬂ(‘m.(L/mm) .

C = friction loss coefficient

d,, = actual internal diameter (mm)
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7 2- 12 NFPA 13 397 & ' & %2 123X

A. Light Hazard Occupancies : (¥ %4~ > ~ £ 3 5 1)
Churches(# %)
Clubs( g % 3r)
Eaves and overhangs - if combustible construction with no combustibles
beneath(F # & % i 4-2 7 > &7 24 f)
Educational (% 5 #-#7)
Hospitals(% F)
Institutional (= = B % _§ 3#-+7)
Libraries » except large stack rooms(® 2 4—3ax+~ £ 3 £ % “ﬁ% “H)
Museums(% +~ 4&)
Nursing or convalescent homes (£ 32 =k @ AR E)
Office » including data processing(#%#= % 7 7 42 %)
Restaurant seating areas(% B & %)
Theaters and Auditoriums excluding stages and prosceniums( & # Fafei# 4% —#
L‘ z % %T»FF Kﬁz A )
Unused attics.(R ¢ * HFHAETEF)

B. Ordinary Hazard Occupancies (Group 1) : (¥ %4> ¢ & h<2.4m -~ #§#xF ? )
Automobile parking and showrooms( % p i2 2 3-)
Bakeries (& 7+ 3#)
Beverage manufacturing(4x 4 %l 1& Az)
Canneries(## 2 1 Fz)
Dairy products manufacturing and processing(5* #l & %l 1% % &J2 1 )
Electronic plants(& =+ 3% # 2 1 )
Glass and glass products manufacturing(s 33 % #3533 2 503 )
Laundries(ie % J)
Restaurant service areas(% fe1 (¥4 f 1 T %)

C. Ordinary Hazard Occupancies (Group 2) : (7 %4+ ¥ £ h<3.7m -~ #1# ik ¢ )
Cereal mills (57 &)
Chemical plants--ordinary (— 44+ 1 2% & 2 1 )
Confectionery products (% 1% 4% 52 3-+7)
Distilleries (7 4 Fy#)
Dry cleaners(iz 3* 7 % #| & :¢ f))
Feed mills(&%# 1 )
Horse stables( /5 )
Leather goods manufacturing(<* £ & & %1% )
Libraries excluding large stack room areas(] 2 45—t 3c % £ 2 # %)
Machine shops(## % &)
Metal working(7 % #-+7)
Mercantile( & /& 4c 1 3-#7)
Paper and pulp mills(& % & :f]{
Paper process plants( ] < 4 %=
Piers and wharves(#5 &f )
Post offices(2r &)
Printing and publishing(& & &)

1)
R B
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Repair garages(;< & 2 32 )

Stages(#% =)

Textile manufacturing(# % )

Tire manufacturing(i% *5 % 13 &)

Tobacco products manufacturing(GF 3 % & fz)
Wood machining(* 44 4c 1 /)

Wood product assembly( 4 % & 5% fie 3-#7)

D. Extra Hazard Occupancies (Group 1) : (¥ % £ % ~ #if#xF i@ ~ ¥
% AY)
Aircraft hangars (except as governed by NFPA 409) (# % i& 4% 4)
Combustible hydraulic fluid use areas (7 %+ R & * %)
Metal extruding (452 #+71)
Plywood and particle board manufacturing ( & 4 4% 1 1)
Printing(using inks having flash points below 100 oF-37.90C)( " | . FP<100)
Rubber reclaiming - compounding > drying > milling > vulcanizing(#-*% ¥ /&
T RIZ )
Saw mills(42 & Rz)
Textile picking- opening- blending:> garnetting- carding> combining of cotton >
synthetics > wool shoddy - or burlap( TR d fé RAL )
Upholstering with plastic foams(i& * # %3 ; ETﬁ T 5 PN K3 HT)

E. Extra Hazard Occupancies (Group 2) : (7 %4 £ % ~ #1fcF i ~ 37
EVRARMAT R UEERSR L)
Asphalt saturating (fp i /= % h3-#7)
Flammable liquids spraying (F1] * ¥ & 447% R (¥ 55 i ed@ 5-47)
Flow coating (& 483-#7)
Manufactured home or modular building assemblies(where finished enclosure is
present and has combustible interiors) (& # 4 i i+ e 2 35-47)
Open oil quenching (1 * & %% X ad® e 3 3-47)
Plastics processing(# "% %l & cryad2 3-47)
Solvent cleaning( i * #3 {273 &l iF 3L 1 1% ch-#7)
Varnish and paint dipping(;é ;& 2% i 7% 33 2 5-%7)

Bl 2-13 5 A F KA H A2 4Bl - p BORK & 2 ki @

A EAORBEA ook B RA I c BB RBANF AR R R ERE oA &
BRI G EFFRR L LHFORF DT ROk E F e F R
BOKFE P E L EfofoRk ikt S E Ha e i dE p B HFORKE A

FoARRLAmETORE RN NTFF LR PR DR R E B
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