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The purpose of this fire and life safety analysis is to provide a conclusion on whether the Agricultural
Sciences Building (ASB) meets fire safety goals. The primary fire safety goal is to provide building
occupants a safe environment during fire conditions. This goal can be achieved by protecting the
occupants not intimate with the initial fire development and improving survivability of those occupants
intimate with the initial fire development.

A prescriptive-based design approach and a performance-based design approach are used to evaluate
building safety. The prescriptive-based approach is used to evaluate the building’s structural fire
protection systems, fire detection and alarm systems, fire suppression systems and egress design.

The performance-based design approach is used to analyze how the building will perform in the event of
a fire. The performance-based approach evaluates the building based on the required safe egress time
(RSET) and available safe egress time (ASET) for occupants to evacuate the building safely in the event
of a fire.

A Smoke Management Study was conducted to predict the effects of fire within the ASB using natural
ventilation to control smoke. The study is evaluated in this report using hand calculation methods and
two computer software programs, Fire Dynamics Simulator (FDS) and Pathfinder to determine if
occupant safety is sufficient.

Recommendations to improve building fire safety are discussed based on the results of this fire and life
safety analysis.
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The Agricultural Sciences Building (Building 11) was constructed in 1986 and is a three story building
located in the northwest corner of Cal Poly, San Luis Obispo’s campus core across the street from
Engineering IV (Building 192). The building represents an open-air construction where most of the
building is exposed to the outside environment. The first floor consists of two wings that connect at a
90-degree angle. The floor is lined with laboratories and lecture halls. The second floor can be
described as on large rectangular corridor with a few branches. All corridors are lined with various
faculty and administration offices. The third floor is one wing on the south side used for administration
and storage purposes and a mechanical mezzanine on the north side.

The building has a footprint of 19,277 square feet. The entire building has a floor area of 47,311 square
feet and is sprinklered. The exterior walls seem to be lined with textured concrete or plaster covered
with paint. The interior walls are lined with drywall. The floors are also composed of concrete, but
rooms also have tiles installed on top of the concrete. The building will be considered a business/mixed
occupancy because the main use is for college education.

5.1. Codes During Construction

e Uniform Building Code (UBC), 1979 Edition
e Uniform Plumbing Code, 1979 Edition
e Uniform Mechanical Code, 1979 Edition
e National Electrical Code (NEC), 1978 Edition
e NFPA 13
e NFPA 72

5.2. Current Codes

International Building Code (IBC), 2009 Edition

NFPA 101: Life Safety Code (LSC), 2012 Edition

NFPA 13: Standard for the Installation of Sprinkler Systems, 2013 Edition
NFPA 72: National Fire Alarm and Signaling Code, 2010 Edition

SFPE Handbook of Fire Protection Engineering, 4™ Edition

Fire Protection Handbook Volumes I & II, 20" Edition

This report focuses on the prescriptive-based and performance-based approaches to fire protection
design as described in the Life Safety Code, (NFPA 101, 2012).

The following life safety goals are specified in NFPA 101:

Section 4.1: The primary fire safety goal is to provide building occupants with an environment
that is reasonably safe from fire by protecting the occupants not intimate with the initial fire
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development and improving survivability of those occupants intimate with the initial fire
development, (NFPA 101, 2012).
Section 4.2: The primary objectives used to achieve this goal include protecting occupants,
maintaining structural integrity and maintaining system reliability for the time needed to evacuate,
relocate, or defend in place. The Life Safety Code provides two compliance options to meet these
goals and objectives: (1) Prescriptive-based and (2) Performance-based, (NFPA 101, 2012).
Section 4.4.2: A prescriptive-based approach to life safety design must be in accordance
with Chapters 1-4, 6-11, 43 and the applicable occupancy chapter, chapters 12-42 of the
Life Safety Code, (NFPA 101, 2012).
Section 4.4.3: A performance-based approach to life safety design must be in accordance
with Chapters 1-5 of the Life Safety Code, (NFPA 101, 2012).
Specific code requirements pertaining to prescriptive-based and performance-based design will be
discussed in their respective sections of this report.

6.1. Building Occupancy Classification

The ASB is classified as a Group B, Business Occupancy, defined as an occupancy used for the
transaction of business other than mercantile, (NFPA 101, 2012, Section 6.1.11.1). There are also
incidental occupancies within the ASB that have different uses along with occupant load factors
assigned to each by the IBC. This thorough classification of occupancies will give a more accurate
occupant load within the ASB. The different occupancy uses within the ASB are shown in Table 1. IBC
definitions of the occupancies used are stated below:

Business: Section 304

e Group B. Facilities for office, professional or service-type transactions including storage of

records and accounts. Business occupancies include:

Banks
Civic administration
Educational occupancies for students above the 12th grade
Electronic data processing
Laboratories: testing, research and [ SFM] instruction
Motor vehicle showrooms
Professional services (architects, attorneys, physicians, etc.)
Radio and television stations

Storage: Section 311
e Group S. Facilities used for storage and not classified as a hazardous occupancy.
e S-1-—Moderate hazard storage
0 Books / cardboard / clothing / furniture / lumber / etc.
e S-2- Low hazard storage
0 Cement in bags / electric motors / food products / glass / gypsum board / metals /
parking garages / stoves / washers / dryers / etc.
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Utility: Section 312
e Group U. Structures of an accessory character and miscellaneous structures not classified in

any specific occupancy.
e Constructed, equipped and maintained for safety to be commensurate with the fire and life

hazard incidental to their occupancy.
e Examples: Agricultural buildings / Barns / Carports / Fences more than 6 feet high /
Greenhouses / Livestock shelters / Private garages / Retaining walls / Sheds / Stables / Tanks

/ Towers.

Table 1 - Occupancy Classifications

Occupan Occupant Load (sq ft/per son)

Ofﬁce 100
Business Lecture Hall 20
Lab 50
Mech/Elec Room,
Storage, S-2 Janitorial 0L

Utility Greenhouse 500

B Business
W  Storage, S-2
Utility
[] Exit Stairs
1-hour rated wall
@) Fire Extinguisher (2A10BC Rated)
Elevator
Figure1 - ASB Legend
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ﬁﬂﬂﬂﬂﬂﬂﬂ

Figure 2 - ASB Occupancy Classification First Floor
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Figure 3 - ASB Occupancy Classification Second Floor
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Figure 4 - ASB Occupancy Classification Third Floor

6.2. Construction Type

The construction type specified by the architecture plans is type III-N is from the UBC and is not
recognized by the IBC, the construction type that is the most similar to III-N is construction type III-B in
the IBC. The definition of construction type III is the type of construction in which the exterior walls are
of noncombustible materials and the interior building elements are of any material permitted by this
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code. The buildings exoskeleton could be considered a type I or II construction, but is classified as type
III because most rooms are lined with wood trim. In addition, some walls are lined with thermal and
acoustical insulation panels having a flame spread index larger than 25.

6.3. Building Construction

The overall height of the building is 57 feet above the level of fire department vehicle access. The ASB
largest gross floor area for one floor is 19,277. The allowable building height and floor area for
construction type III-B classification Group B is 55 feet or 3 stories and 19,000 square feet per story,
respectively, according to Table 503 in the IBC. It is allowed to increase the allowable building height
and floor area to 75 feet or 4 stories and 61,750 square feet per story, respectively, for buildings
equipped with an automatic fire sprinkler system and satisfies the frontage requirements according to
Sections 504.2 and 506.1. The agriculture science building is within these standards to be classified as
construction type III-B.

Table 2 - Exit Capacity

B

Ground (+Second & Third) | Second (+Third) | Third
Net Floor Area 13,579 SF 9,868 SF 7,899 SF

CIORAG NG 19,277 SF 16,542 SF 11,992 SF

QI LIABETCI 279 (622) persons 149 (264) persons | 118 persons

Total Exit Width LRI 108 1n. 108 1n.

Exit Capacity 2613 persons 472 persons 472 persons

7.1. Structural Fire Protection

Foundation

The building is constructed on a reinforced concrete foundation on grade. The grade floor slab is 5”
thick concrete with a minimum specified cover of 1 /2" of concrete over the reinforcing steel for
unexposed slabs and 3" minimum for slabs exposed to the environment. The reinforcement is #3 bars at

24” on center each way over a 6” gravel capillary break. The concrete has a strength of f. = 3000 psi at
28 days.
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Primary Structure Construction

The primary structure consists of steel wide-flange columns supporting steel wide-flange girders, beams,
and joists. All exterior construction and most of the interior construction is comprised of non-
combustible material so to satisfy the definition of construction type III. The letter B refers to the
building classification of unprotected. Columns, beams, and joists required to have a 1-hour fire-
resistant rating are protected by %2” gypsum sheathing and cement plaster on one side. All others have
5/8” gypsum board surrounding them.

Wall and Partition Construction

The exterior walls on the agriculture science building are nonbearing and have a fire separation distance
of 10 feet or more in some places. The walls are constructed of 3 5/8” x 25 gauge at 24” on center, 6” x

25 gauge at 24” on center, 8” x 18 gauge at 24” on center steel studs and lined with 5/8” gypsum board

on both sides. Walls are constructed with 2” gypsum sheathing and cement plaster on one side and 5/8”
gypsum board on the other to provide a 1-hour fire-resistance rating.

Roof and Floor Construction

The roof and floors assemblies are 20 gauge composite metal deck with 2-1/2” lightweight concrete
topping (5 ' total thickness), with 6”x 6 10/10 welded wire fabric reinforcement. Minimum topping
cover on the WWF is specified to be 1” clear. The deck is supported by wide-flange steel joists with
headed shear studs to join the joists to the deck compositely.

Paths of Egress Construction

Corridors in the Agriculture Science Building have minimum width of 48 and are separated from
adjacent spaces by 1-hour fire-resistant rated walls. There are three stairways in the building. The main
stairs (stair 3) are 6’-3” wide and stairs 2 and 1 both have a width of 48”. All three are separated from
adjacent spaces in the building by 1-hour fire-resistant rated walls. There is an elevator in the center of
the building that is accessible on all three floors. The elevator shaft is separated from all adjacent spaces
by 1-hour fire-resistant rated walls. The doors to the elevator shaft is a tight fitting smoke and draft
assembly with a 20 minute fire-resistance rating.

Wall Openings Construction

The fire separation distance between the agriculture science building and the agriculture engineering
building is greater than 30 feet. The food processing and market building is 10 to 15 feet from the
agriculture science building, but the exterior wall facing the food processing and market building
doesn’t have any wall openings. The doors are typically 3’°x 7” in size, 1 %4 thick, and made out of wood
with a solid core. The doors that open to the corridor are fire doors and have a typical fire-resistance
rating of 20 minutes and are self-closing.

Special Features Construction
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This section includes the atrium and shaft enclosures located in the Agriculture Science Building. There
is an atrium in the building located near the elevator lobby that extends from the first floor to the third
floor. The walls separating spaces adjacent to the atrium are all 1-hour fire-resistance rating. There are
duct shafts located throughout the building are all separated by 1-hour fire-resistance rated walls.

7.1.1 Structural Fire Protection Requirements

The standards in the IBC for construction type IIIB will be used in this report’s analysis since the IBC is
the current code being used in the United States. The fire-resistance rating requirements for building
elements is located in Table 601 and 602 of the IBC.

Primary Structure

The primary structural frame are required to have a fire-resistance rating of 0 hours according to Table
601 of the IBC. Joints in the structure are required to be in accordance with Section 714 of the IBC.

Walls and Partitions

Exterior bearing and non-bearing walls are required to have a fire-resistance rating of 2 and 1 hours,
respectively, according to Tables 601 and 602 in the IBC. Interior bearing and nonbearing walls are
required to have a fire-restance rating of 0 hours according to the IBC.

Roof and Floor

The roof and floors are required to have a fire-resistance rating of 0 hours according to the IBC.

Paths of Egress

Corridors that serve an occupant load larger than 30 in a business occupancy (Group B) are required to
have a fire-resistance rating of 1-hour without a sprinkler system and 0-hour with a sprinkler system
according to Table 1018.1 in the IBC.

Wall Openings

The maximum area of exterior wall openings is not a required for walls with a fire separation distance of
30 feet or greater according to Table 705.8 in the IBC. The maximum allowable area of exterior wall
openings is 45% for a protected exterior wall with a fire separation distance of 10 feet to less than 15
feet according to Table 705.8 in the IBC. Fire doors that open to a corridor or common means of egress
are required to be installed with a minimum of a 20 minute fire-resistance rating and the ability to close
automatically according to Table 715.4.8 and Section 1025.3 in the IBC. There are multiple penetrations
of pipe, conduit, ducts and air transfer openings throughout the building and are required to be sealed in
accordance with Sections 713 and 716 of the IBC.

Special Features
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There are special detailed requirements for atriums contained in Section 404 of the IBC. These
requirements include the enclosure of the atrium to be separated by a 1-hour barrier constructed in
accordance with Section 707 or a horizontal assembly constructed in accordance with section 712, or
both except the adjacent space of any three floors of the atrium where such spaces are accounted for in
the design of the smoke control system. It is required for shaft enclosures connecting three stories or less
to have a minimum fire-resistance rating of 1-hour according to the IBC.

7.1.2 Code Compliance Analysis

All of the Agriculture Science Building elements studied, both structural and non-structural, appear to
comply with the IBC requirements for Type III-B construction, suitable for Group B occupancy. The
SFRM-protected steel columns fall under the UL X40x-series of designs and it is assumed that the
requisite coating thicknesses were applied and UL approved design construction details were complied
with.

The roof and floor assemblies are of the UL N7xx- series of designs for restrained beams, exterior walls
are of the UL U418 assembly types, and interior walls and partitions are of the UL U419 style. It is also
assumed that all elements of the construction comply with UL-approved designs.

7.2. Fire Detection, Alarm and Communication Systems

7.2.1. Type of System

The structure has a proprietary supervising station alarm system installed on the premises. An
installation of an alarm system that serves contiguous and noncontiguous properties, under one
ownership, from a proprietary supervising station located at the protected premises, or at one of multiple
non-contiguous protected premises, at which trained, competent personnel are in constant attendance.
This includes the protected premises fire alarm system(s): proprietary supervising station; power
supplies; signal-initiating devices; initiating device circuits; signal notification appliances; equipment for
the automatic, permanent visual recording of signals; and equipment for initiating the operation of
emergency building control services as defined in NFPA 72 3.3.267.2.

There are manual pull-stations and automatic tamper switches, fire sprinklers, smoke detectors, and flow
switches installed in the building, which are initiating devices. The alarm notification devices are
audible bells and visual strobe lights. When any of the initiating devices is activated, a signal is sent to
the fire alarm control panel and is processed. Depending on the initiating device that’s activated a
supervisory or alarm signal will be sent out to either the supervising party or the alarm notifying devices
or both.

7.3.2. Device Type and L ocations
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e The multi-sensor detectors in the building are Simplex TrueAlarm 2098-9508 Ionization Smoke
Detectors.

Figure 5 - Simplex oke Detedor

e The fire alarm control panel (FACP) is a Simplex TrueAlarm (model # not specified) fire alarm
control panel.

4008  Fire Alarm Control oy

LT

Figure 7 - Simplex Remote Annunciator

e Horn/Strobe Notification Devices
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Figure 8 - Gentex Horn/Stobe Notification App

SW GARDNER,
| USTED AUDIBLE SIGNAL e
APPUANCE 328M

Figure 10 - Simplex Horn Notification Appliance Specs

Simplex Manual Pull Station
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Figure 11 - Simplex Manual Pull Station

e The sampling tubes from the duct detectors were provided by the mechanical engineer and
connected to the FACP by the electrical engineer.

Legend
Manual Pull Station

Inpector's Test Valve

Horm/Strobe Notification Appliance

Strobe Notification Appliance

Sampling Tube
Multi-Sensor Detector

Fire Alarm Control Plan

Post Indicator Valve
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Flow Switch

Figure12 - Fire Alarm Legend

21|Page



Fire and Life Safety Analysisfor the Agricultural Sciences Building #11

131
114-1-, /
v
g
B
101-1-0 004-1
B g
1ce-1 Bl
NS-1—
FALH P
4 .
an2-1 124
o2 || —104-1
=
IB*.
Bio7-- \
] \
108-1 \os5-1

w/ TAVPER

AGRICULTURE SCIENCE (1) AN

COMMUMICAT ONS SExVCES | Flrs L Floor Panel # 212 ( //N': \‘

DTE | RIVISED BY | FILEWAME [ wores | scee \v(mm \/
L1812 | Mie Hee OnPlanrcon\Datekase \bulalhg\Flre Alarm Plans\as Recleved domm EHSVFire alorm Pjitsx#i-0tLeffig S

Figure 13 - First Floor Fire Alarm Device L ocations
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Figure 14 - Second Floor Fire Alarm Device L ocations
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Figure 15 - Third Floor Fire Alarm Device L ocations

7.3.3. Code Compliance

The Agriculture Science’s Building has a partial coverage system installed on the premise and is based
off of a prescriptive type design. A partially covered system is defined in NFPA 72 code 17.5.3.2 where
codes, standards, or laws require the protection of selected areas only, the specified areas shall be
protected in accordance with this code. There are smoke detectors on the second and third story elevator
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lobbies and one in an electrical storage room. Most of the detectors are fire sprinklers in the building and
cover most space, but for design purposes, they are not considered part of the fire alarm system.

According to NFPA 72 code 17.7.3.1.2, the design must account for the contribution of the following
factors in predicting detector response to the anticipated fires to which the system is intended to respond:

Ceiling shape and surface

Ceiling height

Configuration of contents in the protected area

Combustion characteristics and probable equivalence ratio of the anticipated fires involving the

fuel loads within the protected area
Compartment ventilation
Ambient temperature, pressure, altitude, humidity, and atmosphere

7.3.4. Smoke Detectors

Relevant Codes

The spaces where the smoke detectors are located are on flat ceilings at a height of 10 feet. They are
located there because of contents in the protected areas. The contents being potentially fire hazardous
electrical equipment or mechanical equipment. NFPA 72 code 17.7.3.1.4 also supports the location of
the smoke detectors because it states that if the intent is to initiate action when smoke/fire threatens a
specific object or space, the detector shall be permitted to be installed in close proximity to that object or
space.

The IBC has a requirement for smoke detectors where 907.2.18.1 states a minimum of one smoke
detector /isted for the intended purpose shall be installed in the following areas:
1. Mechanical equipment, electrical, transformer, telephone equipment, elevator machine or
similar rooms.
2. Elevator lobbies.
3. The main return and exhaust air plenum of each air-conditioning system serving more than
one sfory and located in a serviceable area downstream of the last duct inlet.
4. Each connection to a vertical duct or riser serving two or more floors from return air ducts or
plenums of heating, ventilating and air-conditioning systems, except that in Group R
occupancies, a listed smoke detector is allowed to be used in each return air riser carrying not
more than 5,000 cfm (2.4 ms/s) and serving not more than 10 air-inlet openings.

Analysis

The fire sprinklers in the ASB count as heat detectors because the alarm system activates when the flow
switch on the sprinkler riser senses water flow. Mechanical rooms and electrical rooms all have at least
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one smoke detector on the ceiling or in the mechanical ducts supplying the room. From inspection of the
plans, I can conclude that this code is satisfied.

7.3.5. Manual Pull Stations
Relevant Codes

For the manual pull stations located in the building NFPA 72 code 17.14.5 states that manual fire alarm
boxes shall be installed so that they are inconspicuous, unobstructed, and accessible. Surveying the
Agriculture Sciences building, it is found that all pull stations meet this code requirement. Code 17.14.6
states that manual fire alarm boxes shall be located within 60 in. of the exit doorway opening at each
exit on each floor. It is shown in figures 13-15 that there is a pull station within 60 in. of every exit on
every floor.

The LSC code 9.6.2.3 states a manual fire alarm box shall be provided as follows, unless modified by
another section of this Code
(1) For new alarm system installations, the manual fire alarm box shall be located within 5 feet
(1.5 m) of exit doorways.
(2) For existing alarm system installations, the manual fire alarm box either shall be provided in
the natural exit access path near each required exit or within 5 feet (1.5 m) of exit doorways.

And

Code 9.6.2.5* states additional manual fire alarm boxes shall be located so that, on any given floor in
any part of the building, no horizontal distance on that floor exceeding 200 ft (60 m) shall need to be
traversed to reach a manual fire alarm box.

Analysis

Figures 13-15 indicate that there is manual pull station within 5 ft. of every common exit and spaced 200
ft. within the building. The codes for manual pull stations are satisfied.

7.3.6. Audible and Visual Devices

NFPA 72 code 18.4.8.1 specifies that if ceiling heights allow, and unless otherwise permitted by
18.4.8.2 through 18.4.8.5, wall-mounted appliances shall have their tops above the finished floors at
heights of not less than 90 in. and below the finished ceilings at distances of not less than 6 in. for
audible notification devices and NFPA 72 code 18.5.4.1 states for visual notification wall-mounted
appliances shall be mounted such that the entire lens is not less than 80 in. and not greater than 96 in.
above the finished floor. Visual inspection of all these appliances puts them all at code regulation
distances on the wall.
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There is a recommended corridor spacing code for visual notification appliances, but not necessarily
required. NFPA 72 code 18.5.4.4.1 states that appliances in corridors 20 ft. or less in width should
follow code 18.5.4.4, which states that because occupants are usually alert and moving, and because
their vision is focused by the narrowness of the space, corridor signaling is permitted to be by direct
viewing of lower-intensity for visual notification appliances. That is, the alerting is intended to be seen
directly and not by reflection on windows, etc. Note that it is acceptable to use 18.5.4.3 (Spacing in
Rooms) to determine the number and location of strobes in corridors. If 18.5.4.3 is used, it is not
necessary to have a corridor strobe within 15 ft (4.5 m) of the end of the corridor.

All appliances are mounted between their specified heights and meet NFPA 72 code requirements for
mounting.

NFPA 72 18.5.4.4.5 - Visible appliances shall be within 15 feet of a corridor end.
NFPA 72 18.5.4.4.3 - In a corridor application, visible appliances shall be rated not less than 15 cd.

NFPA 72 18.4.4.2* Where approved by the authority having jurisdiction or other governing codes or
standards, the requirements for audible signaling shall be permitted to be reduced or eliminated when
visible signaling is provided in accordance with Section 18.5.

The only visual and audible devices in the building are in the corridors as shown in figures 13-15. The
visible meet the standards according to code 18.5.4.4.1, 18.5.4.4, and 18.5.4.4.3 because they provide at
least 15 cd in a corridor smaller than 20 feet in width. Since the visual requirement is satisfied, the
audible requirement may be reduced or eliminated by AHJ according to NFPA 72 18.4.3.2. Figure 16
depicts the audible capabilities where the minimum requirement is 60 dBA because the average ambient
sound level in an educational occupancy is 45 dBA plus NFPA 72 18.4.3.1 15 dBA safety factor. The
analysis assume an anechoic environment since the corridors are open. I did the analysis of the Simplex
horn notification device because it provides less decibels at 10 feet than the Gentex horn/strobe
notification device. From doing this analysis the maximum distance the audio device can reach is 62
dBA at 320 ft. This level of decibels is adequate to cover the length of each corridor throughout the
building because the largest corridor is about 150 ft.

NFPA 72 18.4.3.1 To ensure that audible public mode signals are clearly heard, unless otherwise
permitted by 18.4.3.2 through 18.4.3.5, they shall have a sound level at least 15 dB above the average
ambient sound level or 5 dB above the maximum sound level having a duration of at

NFPA 72 18.4.3.2 Where approved by the authority having jurisdiction or other governing codes or

standards, the requirements for audible signaling shall be permitted to be reduced or eliminated when
visible signaling is provided in accordance with Section 18.5.
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Figure 16 - Performance of Simplex Horn Notification Device
Analysis

The audible devices in the ASB are spaced correctly according to NFPA 72. However, the visual devices
in the ASB are not spaced correctly. NFPA 72 requires visual devices be placed within 15 feet of each
end of a corridor and clearly devices are not within 15 feet of each corridor’s end. On top of that, the
audible device in the north corridor doesn’t meet the requirements to be considered to be labeled as a
horn/strobe device, but they consider it one in the original set. More visual devices must be inserted in
the ASB in order to be code compliant.

7.3.7. Sampling Tubes

Relevant Codes
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NFPA 72 code 17.7.4.1 states that in spaces served by air-handling systems, detectors cannot be located
where airflow prevents operation of the detectors. These detectors are the sampling tubes in figures 1
through 3 and should be located within proper specification.

Analysis

There are sampling tubes serving the air-conditioning system ducts, which satisfies code 907.2.13.1.2 in
the IBC and states that duct smoke detectors complying with Section 907.3.1 shall be located as follows:
1. In the main return air and exhaust air plenum of each air-conditioning system having a capacity
greater than 2,000 cubic feet per minute (cfm) (0.94 m /s). Such detectors shall be located in a
serviceable area downstream of the last duct inlet.

2. At each connection to a vertical duct or riser serving two or more stories from a return air duct or
plenum of an air-conditioning system. In Group R-1 and R-2 occupancies, a smoke detector is allowed
to be used in each return air riser carrying not more than 5,000 cfm (2.4 m /s) and serving not more than
10 air-inlet openings.

Detectors are located in each applicable duct and therefore comply with NFPA 72.

7.2.9. Sequence of Operation

Fire alarm systems provide three types of signals:
(1) Alarm
e warning of fire danger that requires immediate action
(2) Supervisory
e action is needed in connection with the operation of other fire protection systems that are being
monitored by the fire alarm system
(3) Trouble
e fault in a monitored circuit or component of the fire alarm system or the disarrangement of the
primary or secondary power supply

According to code 26.3.7.1.1 in NFPA 72 alarm signals initiated by
e manual fire alarm boxes,
e automatic fire detectors,
e water flow from the automatic sprinkler system, or
e actuation of other fire suppression systems or equipment shall be treated as fire alarms.
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DEVICE AREA ELEVATOR ELEVATCR
VIR L MANUAL | SMOKE/ | pucT SMOKE | ELEVATOR SHAFT AND SPRINKLER | SPRINKLER SPECIAL GENERATOR | SHAFT AND | CORRIDOR
" PULL HEAT DETECTOR LCBBY MACHINE ROOM | WATER FLOW]VALVE TAMPER | EXTINGUISHING] POWER MACHINE ROOM SMOKE

ACTION STATION | DETECTOR DETECTOR |SMOKE DETECTOR]  SWITCH SWITCH sysTeMs | FalLuRe JHEAT DETECTOR | DETECTOR
ANNUNCIATE AT -
FIRE CONTROL PANEL YES YES YES YES YES YES YES YES YES YES YES
ANNUNCIATE AT 24 HOURS
ATTENDED REMOTE YES YES YES YES YES YES YES YES YES YES YES
LOCATION
ACTIVATE AUDIBLE
ALARM SIGNAL YES YES YES YES NG YES NO YES NO NO YES
THROUGHOUT BUILDING
SHUT DOWN ALL
AlR HANDLING NO NO YES NO NO NO NO NO NO NO YES
EQUIPMENT/CLOSE FSD
ELEVATOR SHUTDOWN

NO NO NQ NO NO NQ NO NO NO YES NO
RECALL ELEVATORS
SERVING FIRE FLOOR NO NO NO YES YES NO NO NO NO NO NO

Figure 17 - Sequence of Operationsfor the ASB

Signal initiation and deactivation is described in chapters 10.9 and 10.10, respectively, of NFPA 72.
Chapter 10.6 describes the priority status of different signals that may occur. Take for instance, 10.6.2
states that fire alarm signals shall take precedence over all other signals, except as permitted by 10.6.1 or
10.6.3 and 10.6.5 states that supervisory signals shall take precedence over trouble signals. These are a
few of the most pertinent codes from chapter 10.6 that concern the agriculture sciences building.

A.26.4.2.4 of NFPA 72 states for a proprietary supervising station alarm system, that building functions
that should be initiated or controlled during a fire alarm condition include, but should not be limited to,
the following:
(1) Elevator operation consistent with ANSI/ASME A17.1a/CSA B44a, Safety Code for
Elevators and Escalators
(2) Unlocking of stairwell and exit doors (see NFPA 80, Standard for Fire Doors and Other
Opening Protectives, and NFPA 101, Life Safety Code)
(3) Release of fire and smoke dampers (See NFPA 90A, Sandard for the Installation of Air-
Conditioning and Ventilating S/stems, and NFPA 90B, Standard for the Installation of Warm
Air Heating and Air-Conditioning Systems)
(4) Monitoring and initiating of self-contained automatic fire extinguishing system(s) or
suppression system(s) and equipment (See NFPA 11, Sandard for Low-, Medium-, and High-
Expansion Foam, NFPA 12, Sandard on Carbon Dioxide Extinguishing S/stems, NFPA 12A,
Sandard on Halon 1301 Fire Extinguishing Systems; NFPA 13, Standard for the Installation
of Qorinkler Systems; NFPA 14, Sandard for the Installation of Sandpipe and Hose Systems;
NFPA 15, Sandard for Water Spray Fixed Systems for Fire Protection; NFPA 17, Sandard
for Dry Chemical Extinguishing Systems; and NFPA 17A, Sandard for Wet Chemical
Extinguishing Systems)
(5) Lighting control necessary to provide essential illumination during alarm conditions (see
NFPA 70, National Electrical Code, and NFPA 101, Life Safety Code)
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(6) Emergency shutoff of hazardous gas

(7) Control of building environmental heating, ventilating, and air-conditioning equipment to
provide smoke control (seeNFPA 90A, Standard for the Installation of Air-Conditioning and
Ventilating S/stems)

(8) Control of process, data processing, and similar equipment as necessary during alarm
conditions

A.26.4.2.4 summarizes what is included in figure 17 for the sequence of operations.

7.2.10. Disposition of Signals

Proprietary Supervising Station Alarm System

The Agriculture Sciences building disposition of signals are as follows:

NFPA 72 26.4.5.6.1 Alarm Signals Upon receipt of an alarm signal, the proprietary supervising station
operator shall initiate action to perform the following:
(1) Immediately notify the fire department, the emergency response team, and such other
parties as the authority having jurisdiction requires
(2) Dispatch a runner or technician to the alarm location to arrive within 2 hours after receipt
of a signal
(3) Restore the system as soon as possible after disposition of the cause of the alarm signal

NFPA 72 26.4.5.6.3 Supervisory Signals Upon receipt of sprinkler system and other supervisory
signals, the proprietary supervising station operator shall initiate action to perform the following, if
required:
(1) Communicate immediately with the designated person(s) to ascertain the reason for the
signal
(2) Dispatch personnel to arrive within 2 hours to investigate, unless supervisory conditions are
promptly restored
(3) Notify the fire department if required by the authority having jurisdiction
(4) Notify the authority having jurisdiction when sprinkler systems are wholly or partially out
of service for 8 hours or more
(5) Provide written notice to the authority having jurisdiction as to the nature of the signal, time
of occurrence, and restoration of service when equipment has been out of service for 8 hours or
more

NFPA 72 26.4.5.6.4 Trouble Signals. Upon receipt of trouble signals or other signals pertaining solely
to matters of equipment maintenance of the alarm system, the proprietary supervising station operator
shall initiate action to perform the following, if required:
(1) Communicate immediately with the designated person(s) to ascertain reason for the signal
(2) Dispatch personnel to arrive within 4 hours to initiate maintenance, if necessary
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(3) Notify the fire department if required by the authority having jurisdiction

(4) Notify the authority having jurisdiction when interruption of service exists for 4 hours or
more

(5) When equipment has been out of service for 8 hours or more, provide written notice to the
authority having jurisdiction as to the nature of the signal, time of occurrence, and restoration

of service

7.2.11 Power Requirements

NFPA 72 10.5.6.3 - The secondary power supply shall have sufficient capacity to operate the system
under quiescent load (system operating in a non-alarm condition) for a minimum of 24 hours and, at the
end of that period, shall be capable of operating all alarm notification appliances used for evacuation or
to direct aid to the location of an emergency for 5 minutes.

NFPA 72 10.5.6.3.2 - The secondary power supply capacity required shall include all power supply
loads that are not automatically disconnected upon the transfer to secondary power supply. (10.5.6.3.2)
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*Table 3 - Secondary Battery Requirement

Total Total Total
Standby Standby |Alarm System
Current current |Current Alarm
per Unit per unit |Per Unit Current
ltem Desc. (Amps) QTY (Amps) |(Amps) QTY (Amps)
A FACU 0.13 1 0.13 3 1 3
B Duct Det 0.0001 6 0.0006 |0.086 6 0.516
C Smoke Det |0.0001 3 0.0003 (0.086 3 0.258
D Horn 0 5 0 0.023 5 0.115
E Horn/Strobe 0 4 0 0.091 4 0.364
F Annunciator |0.065 1 0.065 |0.14 1 0.14
0 0 0
0 0 0
Total System Standby| Total System Alarm
Current (Amps) 0.1959 Current (Amps) 4.393
Standyby 24 Hours Alarm: 5 min x 1/60 = 0.0833 Hours
Required Total System |Required Required T otal System Required
Standby [Standby Standby Alarm |Alarm Alarm
Time Current Capacity Time  [Current Current
(Hours) |(Amps) (Amp-Hours) (Hours) |(Amps) (Amp-Hours)
24 0.1959 4.7016 0.0833 (4.393 0.3661
Required Required Total Required
Standby Alarm Required Battery
Capacity Capacity Capacity Factor |Capacity
(Amp-Hours)(Amp-Hours) (Amp-Hour s) of Safety (Amp-Hours)
4.7016 0.366 5.068 1.2 6.081

* See Appendix C for all current ratings on devices
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7.2.12. I nspection, Testing, and Maintenance (ITM)
Inspection

Table 4 - I nspection Frequency Requirements

Inspection (NFPA 72 Table
14.3.1)

FACP (monitored) Annual visual inspection of
control equipment including
fuses, interfaced equipment,
lampps and LEDs, and primary
power supply

Battery (nickel- Visual inspection of battery
cadmium) semiannually

Remote Annunciator Visual inspection of remote
annunciator semiannually to
ensure obsticals are not
blocking access.

Initiating Devices Semiannual visual inspection of
duct detectors, manual fire
alarm boxes, and smoke
detectors. Quarterly visual
inspection of waterflow switch
Alarm Notification Semiannual visual inspection of
Appliances (supervised) [both audible and visual
notification devices

Testing

NFPA 72 14.4.2.2 — Test Methods

FACP

e Functions - At a minimum, control equipment shall be tested to verify correct receipt of alarm,
supervisory, and trouble signals (inputs); operation of evacuation signals and auxiliary functions
(outputs); circuit supervision, including detection of open circuits and ground faults; and power
supply supervision for detection of loss of ac power and disconnection of secondary batteries.
Fuses — The rating and supervision shall be verified.
Interfaced equipment - Integrity of single or multiple circuits providing interface between two or
more control units shall be verified. Interfaced equipment connections shall be tested by
operating or simulating operation of the equipment being supervised. Signals required to be
transmitted shall be verified at the control unit.

e Lamps and LEDs — shall be illuminated
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e Primary power supply - All secondary (standby) power shall be disconnected and tested under
maximum load, including all alarm appliances requiring simultaneous operation. All secondary
(standby) power shall be reconnected at end of test. For redundant power supplies, each shall be
tested separately.

Secondary power supply

e All primary (main) power supplies shall be disconnected, and the occurrence of required trouble
indication for loss of primary power shall be verified. The system’s standby and alarm current
demand shall be measured or verified, and, using manufacturer’s data, the ability of batteries to
meet standby and alarm requirements shall be verified. General alarm systems shall be operated
for a minimum of 5 minutes, and emergency voice communications systems for a minimum of
15 minutes. Primary (main) power supply shall be reconnected at end of test.

Battery (Nickel-Cadmium)

e Battery replacement - Batteries shall be replaced in accordance with the recommendations of the
alarm equipment manufacturer or when the recharged battery voltage or current falls below the
manufacturer’s recommendations.

e Discharge test - With the battery charger disconnected, the batteries shall be load tested
following the manufacturer’s recommendations. The voltage level shall not fall below the levels
specified.

o Charger test - With the batteries fully charged and connected to the charger, an ampere meter
shall be placed in series with the battery under charge. The charging current shall be in
accordance with the manufacturer’s recommendations for the type of battery used. In the absence
of specific information, 1/30 to 1/25 of the battery rating shall be used.

e [oad Voltage test - Under load, the float voltage for the entire battery shall be 1.42 volts per cell,
nominal. If possible, cells shall be measured individually.

Fire alarm control unit trouble signals

e Audible and Visual - Operation of control unit trouble signals shall be verified, as well as ring-
back feature for systems using a trouble-silencing switch that requires resetting.

e Disconnect Switches - If control unit has disconnect or isolating switches, performance of
intended function of each switch shall be verified and receipt of trouble signal when a supervised
function is disconnected shall also be verified.

e Ground-fault monitoring circuit - If the system has a ground detection feature, the occurrence of
ground-fault indication shall be verified whenever any installation conductor is grounded.

35|Page



Fire and Life Safety Analysisfor the Agricultural Sciences Building #11

e Transmission of signals to of-premises location - An initiating device shall be actuated and
receipt of alarm signal at the off-premises premises location location shall be verified. A trouble
condition shall be created and receipt of a trouble signal at the off-premises location shall be
verified. A supervisory device shall be actuated and receipt of a supervisory signal at the off
premises location shall be verified. If a transmission carrier is capable of operation under a
single- or multiple-fault condition, an initiating device shall be activated during such fault
condition and receipt of a trouble signal at the off-premises location shall be verified, in addition
to the alarm signal.

Remote Annunciator

e The correct operation and identification of annunciators shall be verified. If provided, the correct
operation of annunciator under a fault condition shall be verified.

Conductors

e Stray voltage - All installation conductors shall be tested with a volt/ohmmeter to verify that
there are no stray (unwanted) voltages between installation conductors or between installation
conductors and ground. Unless a different threshold is specified in the published manufacturer’s
instructions for the installed equipment, the maximum allowable stray voltage shall not exceed 1
volt ac/dc.

e Ground faults - All installation conductors, other than those intentionally and permanently
grounded, shall be tested for isolation from ground per the installed equipment manufacturer’s
published instructions.

e Short-circuit faults - All installation conductors, other than those intentionally connected
together, shall be tested for conductor-to-conductor isolation per the published manufacturer’s
instructions for the installed equipment. These same circuits also shall be tested conductor-to-
ground.

e Loop resistance - With each initiating and indicating circuit installation conductor pair short-
circuited at the far end, the resistance of each circuit shall be measured and recorded. It shall be
verified that the loop resistance does not exceed the limits specified in the published
manufacturer’s instructions for the installed equipment.

e Supervision Introduction of a fault in any circuit monitored for integrity shall result in a trouble
indication at the fire alarm control unit. One connection shall be opened at not less than 10
percent of the initiating devices, notification appliances and controlled devices on every
initiating device circuit, notification appliance circuit, and signaling line circuit.

Initiating devices
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e Manual fire alarm boxes - Manual fire alarm boxes shall be operated per the manufacturer’s
published instructions. Key-operated pre-signal and general alarm manual fire alarm boxes shall
both be tested.

e Smoke detectors (In other than one- and two- family dwellings, system detectors and single- or
multiple- station smoke alarms) - Smoke detectors/smoke alarms shall be tested in place to
ensure smoke entry into the sensing chamber and an alarm response. Testing with smoke or
listed aerosol, acceptable to the manufacturer of the aerosol or the manufacturer of the smoke
detector/smoke alarm and identified in their published instructions, shall be permitted as
acceptable test methods. Other methods listed in the manufacturer’s published instructions that
ensure smoke entry from the protected area, through the vents, into the sensing chamber shall be
permitted.

o Any of the following tests shall be performed to ensure that each smoke detector is within
its listed and marked sensitivity range:
(1) Calibrated test method
(2) Manufacturer’s calibrated sensitivity test instrument
(3) Listed control equipment arranged for the purpose
(4) Smoke detector/control unit arrangement whereby the detector causes a signal at the control unit
when its sensitivity is outside its listed sensitivity range
(5) Other calibrated sensitivity test method approved by the authority having jurisdiction

e Duct type - In addition to the testing required in Table 14.4.2.2(g)(1), duct smoke detectors
utilizing sampling tubes shall be tested by verifying the correct pressure differential (within the
manufacturer’s published ranges) between the inlet and exhaust tubes using a method acceptable
to the manufacturer to ensure that the device will properly sample the airstream. These tests shall
be made in accordance with the manufacturer’s published instructions for the device installed

Alarm notification appliances

e Audible

(1) Initial and reacceptance testing shall comply with the following: Sound pressure levels for
signals shall be measured with a sound level meter meeting ANSI S1.4a, Specifications for
Sound Level Meters, Type 2 requirements. Sound pressure levels throughout the protected
area shall be measured to confirm that they are in compliance with Chapter 18. The sound
level meter shall be set in accordance with ANSI S3.41, American National Standard
Audible Evacuation Sgnal, using the time weighted characteristic F (FAST).

(2) Periodic testing shall comply with the following: Sound pressure levels for signals shall be
measured with a sound level meter meeting ANSI S1.4a, Specifications for Sound Level
Meters, Type 2 requirements. Sound pressure levels shall be measured for conformity to
Chapter 18 where building, system, or occupancy changes have occurred. The sound level
meter shall be set in accordance with ANSI S3.41, American National Sandard Audible
Evacuation Sgnal, using the time-weighted characteristic F (FAST).
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e Visible - Test shall be performed in accordance with the manufacturer’s published instructions.
Appliance locations shall be verified to be per approved layout, and it shall be confirmed that no
floor plan changes affect the approved layout. It shall be verified that the candela rating marking
agrees with the approved drawing. It shall be confirmed that each appliance flashes.

I nterface Equipment

e Interface equipment connections shall be tested by operating or simulating the equipment being
supervised. Signals required to be transmitted shall be verified at the control unit. Test frequency
for interface equipment shall be the same as the frequency required by the applicable NFPA
standard(s) for the equipment being supervised.

Table 5 - Testing Frequency Requirements

Testing (NFPA 72 Table 14.4.5)
FACP (monitored) Annual test of control equipment
including fuses, interfaced
equipment, lamps and LEDs,
transponders, and primary
power supply

Battery (nickel-cadmium) Charger test - Annually;
Discharge test - Annually; Load
\oltage test - semiannually
Remote Annunciator Test Annually

Initiating Devices Test duct detectors, manual fire
alarm boxes, and smoke
detectors annually; Test tamper
switch semiannually

Alarm Notification Appliances |[Test audible and visual
(supervised) notification appliances annually

Maintenance

NFPA 72 14.5.1 System equipment shall be maintained in accordance with the manufacturer’s
published instructions.

NFPA 72 14.5.2 The frequency of maintenance of system equipment shall depend on the type of
equipment and the local ambient conditions.

See data specs in Appendix C for device maintenance requirements

38|Page



Fire and Life Safety Analysisfor the Agricultural Sciences Building #11

7.3. Automatic Fire Suppression System

7.3.1. Reference

The applicable sprinkler standard used to conduct this report is NFPA 13 (2013 Edition) and NFPA 25
(1998 Edition). The fire sprinkler system plans were obtained from Rex Wolf, architect and room
planner on Cal Poly San Luis Obispo campus over in building 70.

7.3.2. Design Criteria

This is an ordinary building with moderate fire loads. The suppression system is not in any danger of
freezing and nothing of great value will be stored in the building. A typical wet pipe system will satisfy
the code and owner’s needs in this building.

Table 6 — ASB Automatic Fire Suppression System Characteristics

Fire Suppression System Reference

Type Wet Pipe System NFPA 13 7.1
Occupancy Class Light Hazard NFPA 13 A.5.2 (5)

The following is the design requirements for a hydraulic calculated light hazard building.

Table 7 - Hydraulic Requirementsfor ASB by Code

Hydraulic Requirements

For Light Hazard Reference

Hose Stream Allowance (gpm) 250NFPA 13 Table 11.2.3.1.2
Duration (minutes) 30NFPA 13 Table 11.2.3.1.2
Area of Sprinkler Operation (sq ft) 1500|NFPA 13 Figure 11.2.3.2
Density (gpm/sq ft) 0.1NFPA 13 Figure 11.2.3.2

The building is fitted with high temperature sprinklers in some locations which is can be expected from
a greenhouse and a mechanical room. Code 8.3.2.2 in NFPA 13 states that where maximum ceiling
temperatures exceed 100°F, sprinklers with temperature ratings in accordance with the maximum ceiling
temperatures of Table 6.2.5.1 shall be used and code 8.3.2.4 states sprinklers of intermediate- and high-
temperature classifications shall be installed in specific locations as required by 8.3.2.5. This building is
protected by intermediate temperature sprinklers in the indicated spots on the fire sprinkler plans.

Water Supply
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Table 8 - Hydrant #29 Flow | nformation

Water Characteristics at Point of Connection (POC) Flow (GPM)
Static Presure (psi) 80 0
Residual Pressure (psi) 60 1045

The point of connection (POC) to the city supply will be assumed to be at the POC “Boyance” indicated
on the first page of the fire sprinkler plans section. The water flow information in table 8 was taken from
hydrant #29 on campus. Figure 18 shows where hydrant #29 is by the blue star. Pressure readings were
taken from the hydrant marked with the orange star. The flow test was performed on January 31, 2002.
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Figure 18 — Hydrant 29 Location

7.3.3. Fire Sprinkler Plans

The authority having jurisdiction in 1986 approved the plans in appendix G. The plans indicate all risers,
mains, cross mains, and branch lines, complete with dimensions and nominal pipe sizes. It is assumed
that the pipe is composed of schedule 40 black steel throughout the whole building. The plans indicate
the point of connection at the base of the riser is in the southwest corner of the building.
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Figure 19 - ASB Riser Detail

NFPA 13 8.2.1 states the maximum floor area on any floor to be protected by sprinklers supplied by any
one sprinkler system riser or combined system riser shall be 52,000 sq ft for light hazard class buildings.
Since all floors are less than 1/3 the maximum floor space in the Agriculture Sciences Building, one
riser is permitted to supply the sprinkler system in the building.

The riser reaches to the second floor and extends itself to the center of the building to another riser that
feeds the third floor. The flow at sprinkler 169 suggests that the sprinkler has a K-factor of 5.6 in order
to obtain the operating pressure of 7 psi or higher, but the main reason is probably to save on costs.
Appendix G shows the original fire suppression system plans, which also shows that the ASB is up to
code with codebook NFPA 13, code 8.3.4.2.

Fire Sprinklers

Table9 - ASB Sprinkler Characteristics

Sprinkler Characteristics
Orientation Pendant (SSP)[Sidewall (HSW)|Upright (SSU)

Response Standard Standard Standard
) 212 F 165 F
Temperature Ratings 165 F 286 F 212 F
Oriface Size 12" 12" 12"
|M ax. Coverage Per Sprinkler| 225 sq ft 196 sq ft 225 sq ft
K Factor 5.6 5.6 5.6
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Manufacturer Viking Viking Viking
Wet
t t
Type Dry We We

Hydraulic Calculation

The hydraulic calculations are from the area of operation to the base of the riser (BOR) or referred to as

the point of connection (POC) in the plans.
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Figure 21 - Detail of FDC, PIV, and POC
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Figure 20 - ASB Point of Connection

There are two remote areas in the ASB. The first remote area in the agriculture sciences building is the
room on the third floor on the west side as shown below. The maximum area of operation is 82 sq
ft/sprink as seen in figure 22. This gives 19 sprinklers per 1500 sq ft of operation and working flow and

pressure of 14.82 gpm and 7.0 psi, respectively.
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Figure 22 - First Most Remote Design Area

The second design area is located on the north-west side of the building on the second floor of the ASB.
The sprinklers have a maximum spacing of 148 square feet as seen in figure 23. This gives 19 sprinklers

per 1500 sq ft of operation and working flo
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pressure of 14.82 gpm and 7.0 psi, respectively.
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The system demand for both design areas can be seen in table 10. When graphed on hydraulic paper and
compared to each other and the city supply, it can be seen that the second design area is the most
demanding.

Table 10 - Overall Design Area Demands

First Design Area Second Design Area
POC Base of Riser POC Base of Riser
Pressure 49.6 psi 46.5 psi 77.52 psi 73.4 psi
Flow 286.7 gpm 286.7 gpm 320.31 gpm 320.31 gpm
Total Flow (w/ HSA) 536.7 gpm 536.7 gpm 570.31 gpm 570.31 gpm

Figure 24 shows the area graphed on hydraulic paper. The second design area’s demand is just below the

city supply but not under the 10% safety margin. This safety margin is taken to be the limit for the

system because supplies tend to fluctuate depending on the city’s water usage.
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7.3.4. | nspection, Testing, M aintenance
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The system in the agriculture sciences building consists of pressure gauges, control valves (or alarm
valves), check valves, relief valves, sprinklers, pipe and fittings. The following is the specifications for
inspecting, testing, and maintenance of such components in accordance with NFPA 13.

Components |Inspection Testing Maintenance
Pressure NFPA 25 2-2.4.1 - Shall be [NFPA 25 2-3.2 - Gauges shall be [NFPA 25 2-3.2 - Gauges
Gauges inspected monthly to tested or replaced every 5 years |shall be tested or replaced
ensure that they are in with a calibrated gauge. Gauges |every 5 years with a
good condition and that not accurate to within 3 percent of [calibrated gauge. Gauges
normal water supply the full scale shall be recalibrated |not accurate to within 3
pressure is being or replaced percent of the full scale
maintained shall be recalibrated or
replaced
Control NFPA 25 9-3.3.2 - The NFPA 25 9-3.4 - Each control NFPA 25 9-3.5 The
Valves inspection shall verify that [valve shall be operated annually [operating stems of outside
the valves are in the through its full range and returned |screw and yoke valves
following condition: (a) In  [to its normal position. shall be lubricated
the normal open or closed annually. The valve then
position. (b) Properly shall be closed and
sealed, locked, or reopened to test its
supervised. (c) Accessible operation and distribute the
(d) Provided with lubricant.
appropriate wrenches
Alarm Valve |NFPA 259-4.1.1 - Alarm  |[NFPA 25 2-3.3.1 - Testing the NFPA 25 9-4.1.3.1 -
valves shall be externally |waterflow alarms on wet pipe Internal components shall
inspected monthly. The systems shall be accomplished by |be cleaned/repaired as
valve inspection shall verify Jopening the inspector's test necessary in accordance
the following: (a) The connection on a quarterly interval. |with the manufacturer's
gauges indicate normal instructions.
supply water is being
maintained. (b) The valve is
free of physical damage. (c)
All valves are in the
appropriate open or closed
position. (d) There is no
leakage from the retarding
chamber or alarm drains.
NFPA 25 9-4.1.2 - Alarm
valves and their associated
strainers, filters, and
restriction orifices shall be
inspected internally every 5
years unless tests indicate
a greater frequency in
required.
Sprinklers  [NFPA 25 2-2.1.1 - NFPA 25 2-3.1.1 - Where NFPA 252-4.1.1 -
Sprinklers shall be sprinklers have been in service for |Replacement sprinklers
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inspected from the floor
level annually. Sprinklers
shall be free of corrosion,
foreign materials, paint, and
physical damage and shall
be installed in the proper
orientation. Any
sprinklershall be replaced
that is painted, corroded,
damaged, loaded, orin
improper orientation.
NFPA 25 2-2.1.2 -
Unacceptable obstructions
to spray patterns shall be
corrected.

50 years, they shall be replaced or
representative samples from one
or more sample areas shall be
submitted to a recognized testing
laboratory acceptable the
authority have jurisdiction for field
service testing. Test procedures
shall be repeated on a 10-year
interval.

shall have the proper
characteristics for the
application intended. These
include the following: (a)
Style (b) Orifice size and K-
factor (c) Temperature
rating (d) Coating, if any (e)
Deflector type (f) Design
requirements.

inspected annually from the
floor level. Pipe and fittings
shall be in good condition
and free of mechanical
damage, corrosion,
leakage, loading, and
misalignment. (Exception:
Pipe and fittings installed in
concealed spaces shall not
be required to be
inspected.)

Relief Valve |NFPA 25 9-5.1.1 - All NFPA 25 9-5.1.2 - A full flow test |All damaged or missing
valves shall be inspected [shall be conducted on each valve |components noted during
quarterly. The inspection  |at 5-year intervals and shall be the inspections shall be
shall verify that the valves |compared to previous tests repaired or replaced in
are in the following results. If adjustments are accordance with the
condition: (a) In the open  |necessary, they shall be in manufacturer's instructions.
position (b) Not leaking (c) |accordance with the
Maintaining downstream manufacturer's instructions.
pressures in accordance
with the design criteria (d)

In good condition, with
hand-wheels installed and
unbroken.
NFPA 25 9-5.1.3 - A partial flow
test adequate to move the valve
from its seat shall be conducted
annually.
Pipe and NFPA 25 2-2.2 - Sprinkler All damaged or missing
Fittings pipe and fittings shall be components noted during

the inspections shall be
repaired or replaced in
accordance with the
manufacturer's instructions
and design criteria.

Since the building is located in central California where the climate stays temperate, this system will not
need seasonal inspecting, testing, and maintenance.
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7.3.5. Analysis

The fire suppression system is code compliant in every aspect of the IBC and NFPA 13. Although it is
not required by code for the system to be designed below the 10% safety margin, it is good practice to
follow due to the uncertainty in the supply at any given moment. The best and most inexpensive way to
fix this problem is to up size the main feeding the area. It can be seen in the fire suppression system
plans that the main transitions from a 4” main to 2 '2” main half way through the ASB. Changing the 2
42” main to a 4” main would significantly reduce the pressure drop in the system and reduce the system
demand to below the 10% safety margin.

7.4. Egress Analysis

7.4.1. Occupants Characteristics

The majority of occupants that will be in the Agricultural Sciences Building at Cal Poly will be adults
(18 and older) because this is a college campus where students, professors and other faculty go for
educational purposes. This indicates that the occupants will have a high capacity for cognitive thinking
due to their mature age. The majority will have the physical ability to self-rescue, but occupants unable
to use stairs may need additional assistance to exit the premise if elevators are unavailable. The building
accounts for this dilemma and provides an emergency evacuation device as shown in Figure 1.

Z o

Garaventa Evacu-Trac
‘Emergency Eva

cuation Device

Figure 25 - Emergency Evacuation Device

The number of occupants and density of the occupancy was determined previously. It is determined that
the occupancy will not be a highly dense occupancy because the number of occupants is relatively
spread out compared to the floor area. The floors at the bottom of the building have a higher density of

47|Page



Fire and Life Safety Analysisfor the Agricultural Sciences Building #11

occupants because this is where all the classrooms are located. Furthermore, the only activities that will
be happening are lecturing, lab-work, and office work. The students and faculty that occupy this
building will be there multiple times per week so they will be familiar with their surroundings. Also,
because of their mature state of mind, they will be alert to any indication of a fire. Professors and other
faculty will assume the responsibilities and role of caretakers to the students in the event of an
emergency. It will be their responsibility to provide instruction to those in need of assistance, but
doesn’t mean that students are unable to assume these roles either, but for the purposes of simplifying
the staff will be solely responsible for assuming these responsibilities. Furthermore, all occupants will
be perceptive to the warning signs to an imminent emergency. For example, the sound of a fire alarm
will commit occupants to a higher state of awareness although nothing may be done about it because the
possibility of a false alarm is the first excuse if no other signs of an emergency are present. Typically
after hearing an alarm for 5-10 minutes will occupants find it necessary to investigate the cause of the
alarm. Only physical evidence or relayed information will make an occupant commit to exiting the
building in most cases. This evidence or information could take up to 10-15 minutes to reach the
occupants. After that, an occupant will be committed to exiting the building. That’s 25 minutes of pre-
movement at the most.

7.4.2. Fire Resistive Ratings’Horizontal Exits

Relevant Codes

LSC 3.3.81.1 - Horizontal Exit. A way of passage from one building to an area of refuge in
another building on approximately the same level, or a way of passage through or around a fire
barrier to an area of refuge on approximately the same level in the same building that affords
safety from fire and smoke originating from the area of incidence and areas communicating
therewith.

LSC 7.1.3.1 - Exit AccessCorridors. Corridors used as exit access and serving an area having an
occupant load exceeding 30 shall be separated from other parts of the building by walls having not
less than a 1-hour fire resistance rating in accordance with Section 8.3, unless otherwise permitted
by one of the following:

(1) This requirement shall not apply to existing buildings, provided that the occupancy
classification does not change.

(2) This requirement shall not apply where otherwise provided in Chapters 11 through 43.

LSC 7.1.3.2.1 — Exits Where this Coderequires an exit to be separated from other parts of the
building, the separating construction shall meet the requirements of Section 8.2 and the following:
(1) *The separation shall have a minimum 1-hour fire resistance rating where the exit connects
three or fewer stories.

(2) The separation specified in 7.1.3.2.1(1), other than an existing separation, shall be supported by
construction having not less than a 1-hour fire resistance rating.

(3) *The separation shall have a minimum 2-hour fire resistance rating where the exit connects
four or more stories,

LSC 8.6.5 - Required Fire Resistance Rating - The minimum fire resistance rating for the
enclosure of floor openings shall be as follows (see 7.1.3.2.1 for enclosure of exits):

(1) Enclosures connecting four or more stories in new construction — 2-hour fire barriers
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(2) Other enclosures in new construction: 1-hour fire barriers

Analysis

The areas marked as a corridor are all considered horizontal exits because they are enclosed and
protected by fire resistant walls. Elevators are enclosed in shafts and are susceptible to codes for shafts.
LSC 8.6.5 requires a three floor enclosure of floor openings to be protected by 1-hour fire barriers/walls.
The LSC also requires the agricultural sciences building to have vertical exits and corridors used for
evacuation to be protected by 1-hour barriers/walls as well. There are a few storage occupancies
adjacent to business occupancies, which require a 2-hour barrier by the LSC.

7.4.3. l llumination

Relevant Codes

LSC 7.8.1.1 - Illumination of means of egress shall be provided in accordance with Section 7.8 for
every building and structure where required in Chapters 11 through 43. For the purposes of this
requirement, exit access shall include only designated stairs, aisles, corridors, ramps, escalators, and
passageways leading to an exit. For the purposes of this requirement, exit discharge shall include only
designated stairs, aisles, corridors, ramps, escalators, walkways, and exit passageways leading to a
public way.

Analysis

The only recommended exit sign labeled for this building is on the 2" floor. It is listed because a
corridor connecting the east exit stairway begins in that area. The following passage from the LSC
enforces this recommendation.

7.4.4. Wall and Ceiling Finish

Relevant Codes

LSC 10.3.5 - Furnishings or decorations of an explosive or highly flammable character shall not be
used.

LSC 39.3.3.2.1 - Interior wall and ceiling finish materials complying with Section 10.2 shall be Class A
or Class B in exits and in exit access corridors.

Analysis
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The ASB doesn’t utilize any furnishings or decorations of an explosive or highly flammable character.
The interior wall and ceiling finish materials utilized in the exit access corridors are made of cement
plaster and comply with section 10.2 of the LSC.

7.4.5. Exit Capacity
Relevant Codes

LSC 7.3.1.1.1 - The total capacity of the means of egress for any story, balcony, tier, or other
occupied space shall be sufficient for the occupant load thereof.

LSC 7.3.1.1.2 - ... where more than one means of egress is required, the loss of any one means of
egress (shall) leave available not less than 50 percent of the required capacity.

LSC 7.3.3.2 - For stairways wider than 44 in. and subject to the 0.3 in. width per person
capacity factor, the capacity shall be permitted to be increased using the following equation:

(Wn — 44

C= l46.7+{‘ 0318 Equation 1

Where:
e (C = exit capacity (people)
e I/, = nominal stairway width (in.)

LSC 7.3.4.1 - The width of any means of egress, unless otherwise provided in 7.3.4.1.1 through
7.3.4.1.3, shall be as follows:

e (1) Not less than that required for a given egress component in this chapter or Chapters

11 through 43

e (2)Notlessthan 36 in. (915 mm)
LSC 9.4.1 - An elevator, other than an elevator in accordance with 7.2.13, shall not be considered
a component in a required means of egress but shall be permitted as a component in an accessible
means of egress.

Minimum Width Requirements

Minimum door width — 36 in. LSC 7.3.4.1(2)
Minimum stair width — 44 in. LSC7.2.2.21.2
Minimum corridor width — 44 in.  LSC A.18.2.3.4 (1)

Table 11 - First Floor Exit Capacity

Exit Capacity for
1st Floor
Total Sum of Door Widths (in) | Capacity Factor | Exit Capacity Required
784 0.3 in/person 2613 people 517 people

The 1% stairway’s exit capacity shall be governed by the equation in LSC 7.3.3.2.
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Table 12 - Second and Third Floor Exit Capacities

Exit Capacity for 2nd and 3rd Floors

Stair Width (in.) |Capacity Factor [Exit Capacity |Door Width (in.) [Capacity Factor |Exit Capacity Limiting Factor
78(0.3 in./person |302 people 36|0.2 in./person {180 people 180 people
44|0.3 in./person 146 people 36(0.2 in./person  |180 people 146 people
44|0.3 in./person 146 people 36(0.2 in./person  |180 people 146 people

Total Exit Capacity:|472 people
Required Exit Capacity

2nd Floor 149
3rd Floor 118

Analysis

The total sum of door widths is only doors discharging from the corridors on the first floor. None of the
room exits that discharge out of the building are included. The greatest loss of exit capacity is 43%
when any one exit is rendered useless on the first floor. The first floor’s exit capacity is sufficient since

the exit capacity, 2613 people, is greater than the occupant load, 517 people. Only 38% of exit capacity

is lost at the most when one of the stairways is taken out. The 2" and 3™ floor’s exit capacity satisfies
both codes 7.3.1.1.1 and 7.3.1.1.2 from the LSC.

7.4.6. Exit Arrangement

Relevant Codes

LSC 7.5.1.3.2 - Where two exits, exit accesses, or exit discharges are required, they shall be located
at a distance from one another not less than one-half the length of the maximum overall diagonal
dimension of the building or area to be served, measured in a straight line between the nearest edge
of the exits, exit accesses, or exit discharges.
LSC 7.4.1.2 - The number of means of egress from any story or portion thereof... shall be as

follows:

® (1) Occupant load more than 500 but not more than 1000 — not less than 3
® (2) Occupant load more than 1000 — not less than 4

Analysis
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Room or area

&
oF

Figure A.7.5.1.3.2(a) Diagonal Rule for Exit Remoteness.
Figure 26 - Exit Remoteness Rule

The building satisfies the LSC requirement 7.5.1.3.2 as demonstrated in the following figures:
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Figure 27 - First Floor Exit Remoteness
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Figure 28 - Second Floor Exit Remoteness
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Figure 29 - Third Floor Exit Remoteness
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The building has an occupant load of 850 people and the building has a total of three exits located
throughout the structure. The building therefore complies with the requirements in LSC 7.4.1.2.
The remoteness of exits makes it harder for a hazard to render an exit useless. The agricultural
sciences building exits are considered remote enough to comply to LSC 7.5.1.3.2.

7.4.7. Marking of Egress

Relevant Codes

LSC 7.10.8.5. Evacuation Diagram - Where a posted floor evacuation diagram is required in
Chapters 11 through 43, floor evacuation diagrams reflecting the actual floor arrangement and exit
locations shall be posted and oriented in a location and manner acceptable to the authority having
jurisdiction.

Analysis

All floors have an evacuation plan/diagram posted throughout the building including marked exits, fire
alarms, etc.

EVACUATION

Figure 30 - ASB Evacuation Plan
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A performance-based design method complies with the IBC because it is considered an alternate design
method. The AHJ is required to review the design for compliance with the intent of the IBC (IBC, 2009,
Section 104.11).

For purposes of this report, the Life Safety Code (2012 Edition) is used as a guideline for a
performance-based approach. A performance-based approach to life safety design must be in accordance
with Chapters 1-5 of the Life Safety Code, (NFPA 101, 2012, Section 4.4.3). Chapter 5 focuses on the
performance-based approach to life safety design.

Performance Criteria

A performance-based design must prevent any occupant who is not intimate with ignition from being
exposed to instantaneous or cumulative untenable conditions. The primary objectives used to achieve
this goal include protecting occupants, maintaining structural integrity and maintaining system reliability
for the time needed to evacuate, relocate, or defend in place, (NFPA 101, 2012, Section 5.2.2 and
Section 4.2).

Retained Prescriptive Requirements

A performance-based design has certain requirements retained from the prescriptive requirements of the
Life Safety Code. These requirements pertain to means of egress and are listed in Section 5.3.2 of the
Life Safety Code. The relevant requirements to the ASB are covered in Section 4.4 of this report, (NFPA
101, 2012, Section 5.3).

Design Specifications

Design specifications and other conditions used in the performance-based design must be clearly stated
and shown to be realistic and sustainable.

e Assumptions must be accurately translated into input data specifications, as appropriate for the
calculation method or model. Assumptions that are not addressed or that are modified in the
input data because of limitations in test methods must be identified and a sensitivity analysis of
the consequences must be performed.

e Building characteristics that affect occupant behavior or the rate of hazard development must be
identified.
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e The selection of occupant characteristics must provide an accurate reflection of the expected
population of building users and be approved by the AHJ.

e The basic occupant response characteristics of sensibility, reactivity, mobility and susceptibility
must be evaluated.

e [t should be assumed that in every normally occupied room, at least one person is located at the
most remote point from the exits.

e The design must be based on the maximum number of people that every occupied room is
expected to contain.

Design Fire Scenarios

The Life Safety Code specifies a minimum of eight fire design scenarios to be included in the
performance-based analysis. These scenarios are described in detail in Section 5.5.3 of the Life Safety
Code, 2012 edition. This report analyzes four fire scenarios that were developed in a Smoke
Management Study for the atrium of the CSM and follows the guidance of the SFPE Engineering Guide
to Performance-based Fire Protection Analysis and Design of Buildings.

Evaluation of Proposed Designs

The AHJ must approve the choice of assessment methods used in the performance-based approach. The
design professional must use the assessment methods to demonstrate that the proposed design will
achieve the goals and objectives, as measured by the performance criteria in light of the safety margins
and uncertainty analysis, for each scenario, given the assumptions.

Input data for computer fire models must be obtained in accordance with ASTM E 1591, Standard
Guide for Obtaining Data for Deterministic Fire Models. Data for use in analytical models that are not
computer-based fire models must be obtained using appropriate measurement, recording, and storage
techniques to ensure the applicability of the data to the analytical method being used.

Uncertainty in input data must be analyzed and, as determined appropriate by the AHJ, addressed
through the use of conservative values. Evidence must be provided to confirm that the assessment
methods are valid and appropriate for the proposed building, use, and conditions.

Approved safety factors must be included in the design methods and calculation to reflect uncertainty in
the assumptions, data, and other factors associated with the performance-based design.

8.1. Design Fires
8.1.1. Scenario1

Summary
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The first scenario addresses the hazardous materials in the plant physiology classroom (room 115) on
the north-west side of the first floor as seen in figure 31. The classroom is mostly used for storage of
equipment now. This classroom also has compressed hydrogen stored in aluminum cylinders in it, they
are stored at the end of a desk in the room. The cylinders are specifically made out of 6061-T6 grade
aluminum and properties for this material was taken from EES. For more details on the compressed
hydrogen and aluminum, please see appendix I and H, respectively. Amongst the equipment being
stored in the classroom there is a computer located right next to one of the cylinders containing the
compressed hydrogen stored at about 2400 psi. This computer has been chosen to be the source of
failure resulting in a fire. Since this classroom is mainly used as storage, it is usually unoccupied for the
most part and will stay this way for the analysis.

Figure 31 - First Design Scenario L ocation

Model Development

The model will be laid out just like in figure 32. The hydrogen cylinder is on the left side in figure and
right behind it is the personal computer as described before. The fire is set to take place during the day
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when the ASB would be occupied. The room is unoccupied by anyone so the sprinkler system will be
what detects the fire and activates the alarm system. The analysis will concentrate on the temperature the
cylinder reaches in fire conditions and how it may affect the fire because of hydrogen’s flammability.
The cylinder is equipped with a type CG-4 pressure relief valve (PRV) as required by DOT regulations.
The PRV has two devices built into it that allow it to function properly. These two devices are a rupture
disk and a fusible temperature link. Simple PRV are equipped with one or the other, but the reason why
this PRV is equipped with both is to prevent activation due to momentarily over-pressurization. The
fusible temperature link, if not melted, will not allow the PRV to activate. In this analysis, both devices
will need to be initiated to activate the PRV. The fusible temperature link has a temperature rating of
165 C and the rupture disk’s burst pressure is not to exceed the DOT-required test pressure of the
cylinder, which is 4000 psi in this case. A safety factor will be applied to prevent temporarily exceeding
the test pressure and risk rupture of the cylinder. The rupture disk will be set to go off at 3750 psi in the
analysis, which correlates to a temperature of 184 C using EES with the assumption of constant volume.
When the PRV is activated, it is designed to release all contents within the cylinder.

Figure 32 - First Design Scenario M odel Setup

The cylinder has a height/length of 60 inches. Also, the cylinder has an outside diameter of 10 inches
and a wall thickness of 1 inch. This wall thickness is dictated by an equation given in the DOT
regulations for pressure cylinders. These regulations can be found in appendix J.

The goal of the analysis is to calculate whether the fire sprinklers will go off before the PRV releases
hydrogen into the room causing an explosion. There are sprinklers in the space and are characterized in
table 13. Since the sprinkler has a standard response time, the RTI in the analysis was taken to be 100
(m-s)’° because it is an average value for a standard response type sprinkler.
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Table 13 - Sprinkler Characteristicsin Scenario 1

Sprinkler Characteristics

Orientation Upright (SSU)
Response Standard
Temperature Rating 212 F
Oriface Size 12"
Max. Coverage Per Sprinkler 225 sq ft

K Factor 5.6
Manufacturer Viking
Type Wet

RTI 100 (m-s)*

Design Fire

The design fire is modeled from data taken out of the SFPE HB. This data is from burning workstations
that would be typically found in an office in a calorimeter. These workstations included a desk, personal
computer, trash bin and other miscellaneous things. Some tests included partitions and some didn’t, the
data for without partitions is used for this design fire because there is not a cubicle located in the
classroom. The design fire is modeled as a workstation because of all the equipment that lies around the

2000
1800

1600 |- s

800

‘N‘“‘
1400 | |

L3
1200 [ \%.\ :
= Eolics
1000
< ;
r 1‘

600

400

200

/

B #
0 Lui " i . S0 N A N N AN N T T R Y Y O}

Time (s)

Figure 3-1.62. HRR of one unit workstations tested al

NRIFD.

0 300 600 900 1200

1500

Figure 33 -- Design Fire Data for Scenario 1
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computer simulating the same fuel load as an office workstation. The data is shown in figure 33 below
as test 12.

The peak HRR of the design fire in the analysis is 1870 kW and has a growth rate of Quu =-400 s. The
negative signifies a t* fire growth curve. This follows the curve in figure 33 conservatively. For more
details on the FDS input, see appendix H.

Tenability Criteria

Since the discharge of the hydrogen tank has the potential to create in explosive hazard, the untenable
criteria will be set to be when the cylinder temperature reaches 160 C because that is when the PRV will
activate. The potential of the hazard is the pressure wave created from the explosion. The pressure wave
has the potential to damage occupant’s internal organs ending in death. It also has the potential of
structural damage to the room, which could result in the collapse of the floor on the second story.

Analysis

Fire Dynamics Simulator

The only room modeled in the simulation is the plant physiology room. Figure 34 shows the setup in
smokeview. The cuboids on the left side are the hydrogen cylinders and are specified as cylinders and
are only shown as cuboids in smokeview. The hydrogen is stored at approximately 2400 psi and will be
treated as a real gas. Using a program called engineering equations solver, values for thermal
conductivity and specific heat with respect to temperature were extracted. Since the cylinders are closed,
the density is assumed to be constant. To see more specifics please fds file hydclass3.fds in appendix H.
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nokeview 6,15 - Nov 22 2013
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Figure 34 — FDS Model for Scenario 1

Figures 35 illustrate the development of the fire and shows the temperature of the cylinder with respect

to time.
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Figure 35 - FDS M odel Scenario 1 at 50 seconds
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Figure 36 - FDS M odel Scenario 1 at 100 seconds

. I
EL)

Figure 37 - FDS Model Scenario 1 at First Sprinkler Activation

The first sprinkler activations happens at 236.8 seconds as seen in figure 37 and the second sprinkler
activation happens at 255 seconds as seen in figure 38.
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Figure 38 - FDS Model Scenario 1 at Second Sprinkler Activation

After the sprinklers activate, the fire continues to grow. This is because the model doesn’t account for
the suppression provided by the sprinklers. It is assumed that the sprinklers will be sufficient in keeping
the hydrogen cylinders temperature from rising any further. It is out of the programs capabilities to
account for the cooling effect from the water on the environment.

Figure 39 - FDS M odel Scenario 1 at 300 seconds

When the first sprinkler activates the cylinder’s wall temperature is at approximately 50 C. With the
assumption that the water will cool the cylinder sufficiently to keep the temperature of the cylinder from
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rising any further, it is likely that the building will remain tenable for the occupants to evacuate. Even if
the temperature did continue to rise, another sprinkler next to the cylinders activates to help cool them.
At the five minute mark the wall temperature of the closest cylinder has only reached 70 C without any
cooling effects to help it. This helps confirm that the cylinders will not reach 184 C.

8.1.2. Design Scenario 2

Summary

The second scenario takes place in the corridor on the first floor of the ASB in figure 40. There are
recycling cans placed in a line there that act as a collection area for the rest of the ASB as seen in figure
40. The janitors collect the recycling from all the recycling cans in the ASB and bring the recycling back
to these cans before the waste gets picked up to be delivered to the recycling center. These recycling
cans will be the source of the design fire as a result of arson by a disgruntled student.

Figure 40 - Design Scenario 2 Setup

Model Development

There are at most four recycling bins at any given time in the corridor and are in the same location every
day. The fire is modeled as one burner four and half feet tall with a one square meter section, placed
where the bins are normally placed as seen in figure 40. The fire will take place mid-day in-between
classes when traffic is less common in the halls. The assumption that no one will come across the
development of the fire is applied so that the alarm system will be activated by the activation of a fire
sprinkler making for a conservative detection time. The analysis will concentrate on the visibility
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throughout the corridors of the ASB because this characteristic is most likely to fail first in the open mall
ASB.

Figure 41 - Scenario 2 FDS M odel Setup

The sprinklers in the corridor are at a height of 11.5 feet AFF and have a fusible link. More
characteristics are listed in Table 14. Since the sprinkler has a standard response time, the RTI in the
analysis was taken to be 100 (m-s)°> because it is an average value for a standard response type
sprinkler. The model was ran once to establish what time fire sprinklers started firing and at what HRR
the fire is upon activation.

Table 14 - Sprinkler Characteristicsin Scenario 2

[J > dl dCLET I1SLICS
Orientation Pendant (SSP)
Response Standard
Temperature Rating 165F
Oriface Size 12"
Max. Coverage Per Sprinkler 225 sq ft
K Factor 5.6
Manufacturer Viking
Type Wet
RTI 100 (m-s)®?
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Design Fire

The design fire is modeled from data taken out of the SFPE HB. This data is from burning polyethylene
packaged fruit/berry baskets in a calorimeter. These packaged baskets do not include the fruit/berries in
the tests. The packaging is loaded onto a single pallet. I chose test F because the volume of packaging
most closely matched the volume capacity of the recycling bins.

HRR (kW)

llmll‘lllxljjv‘Lul

900 1200 1500 1800
Time (s)

Figure 3-1.16. HRR of single-pallet loads of packaged fruit/berry baskets.

Figure 42 - Design Fire Data in Scenario 2

The peak HRR of the design fire in the model is 4280 kW with a soot yield of 0.06 g/g, which is as
mentioned before the soot yield of polyethylene from table 3-4.16 in the SFPE handbook. The fire is
modeled characteristically with a t* growth rate that will reach the peak HRR rate of 4280 kW in 400 s.
This will conservatively match the data set F in figure 42. Like mentioned before, a test run was initiated
to establish sprinkler activation times and the fires HRR at that time. The fire was then remodeled to a
user inputted ramp function that would match the HRR growth rate in the test run, but plateau at the time
of sprinkler activation (see figure 43). The HRR recorded at sprinkler activation is 33% of the peak HRR
or 1,412.4 kW as seen in figure 43. This simulates the most demanding situation because the sprinkler is
only suppressing the fire but not extinguishing it.

68| Page



Fireand Life Safety Analysisfor the Agricultural Sciences Building #11

Fire HRR
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Figure 43 — Scenario 2 Design Fire HRR

Tenability Criteria

In this scenario the limiting tenability criteria is taken to be visibility of 10 meters. Visibility is usually
always the first tenability criteria to fail and one tenable condition is usually used when analyzing a
space so this is what this scenario will use as its tenability criteria.

Analysis

Available Safe Egress Time

Using FDS, it was determined that the available safe egress time (ASET) was at least four minutes from
the analysis performed by FDS. All the corridors are modeled in the simulation to see if the smoke
would travel to any other part. Figure 44 depicts the rendering of the model in smokeview. The model is
being viewed from the plan view and the third floor’s roof is hidden from view which reveals the open
corridors in the elevator lobby.
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Figure 44 - Overview of Scenario 2 FDS M odel

Figures 45-52 is a view of the fire from the right side and plan view of the ASB in relation to the view in
figure 44. The slice file in the plan view figures is 1.8 m (6 feet) off the surface of the floor in the first
floor. All slice files in the figures are set to show the visibility in the y- or z-plane. In the first 50 seconds
of the simulation it is apparent that most of the smoke is funneled through the open ceilings of the ASB
as seen in figure 45. Even the space with the fire is in is still tenable. The visibility barely falls beneath
10 meters in the smoke layer and is well above the 6 feet marker.

Figure 45 — Side View of FDS Model Scenario 2 at 50 seconds
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Figure 46 — Plan View of FDS M odel Scenario 2 at 50 seconds

After 100 seconds in the simulation the first sprinkler is activated at 98.4 seconds and halts the fire
growth to a steady HRR of 1,412.4 kW as seen in figure 43. Remember, this simulates suppression of
the fire by the sprinkler but is not extinguishing the fire. At this point the visibility is finally reaching the
tenability threshold of 10 meters at 1.8 meters (6 feet) above the floor in the space. This doesn’t fail the
tenability criteria though as this space is considered to have been intimate with the fire when it first
started.

Figure 47 — Side View of FDS Model Scenario 2 at 100 seconds
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Figure 48 - Plan View of FDS Model Scenario 2 at 100 seconds

Figure 49 shows the simulation when it has reached 150 seconds. After 150 seconds three more
sprinklers have been activated in the simulation by now even though the HRR has plateaued. This isn’t
unexpected because the simulation isn’t accounting for the cooling effects of water from the first
sprinkler. It is seen in the simulation that the space with the fire remains untenable, but most, if not all,
smoke is being funneled out of the corridor through the openings in the roof leaving the rest of the
corridors tenable.
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Figure 49 - Side View of FDS M odel Scenario 2 at 150 seconds
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Figure 50 - Plan View of FDS Model Scenario 2 at 150 seconds

After four minutes of the simulation has gone by, the conditions of the space has changed. It can be seen
in figure 50 that the majority of the smoke is still being funneled out through the openings in the ASB.
In addition, it is seen in figure 51 that some smoke is starting to make its way into the elevator lobby,
but the lobby still remains tenable at the four-minute marker. This is the end of the simulation, but if it
were to continue I would predict more smoke to make its way into the elevator lobby only to flow out
the openings at the end of the corridor. Since the fires HRR has plateaued due to sprinkler activation, it
would be reasonable to say that the corridors would remain tenable for quite some time after four
minutes.

Figure 51 - Side View of FDS M odel Scenario 2 at 232 seconds
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Figure 52 - Plan View of FDS Model Scenario 2 at 232 seconds

Figures 53 and 54 shows a visibility slice file on the z-plane at 1.8 m (6 feet) off the second and third
floor, respectively. As depicted in the figures, there isn’t much smoke spread in the second floor and
none in the third floor at four minutes. Given the performance of the simulation under fire conditions,
the ASET for this scenario is at least four minutes.

Figure 53 - Plan View of FDS Model Scenario 2 at 232 seconds
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Figure 54 - Plan View of FDS M odel Scenario 2 at 232 seconds

Required Safe Egress Time

Detection Time

The worst case scenario for the detection time is detection by sprinkler. In the FDS model, the first
sprinkler activates at 98.4 seconds, but there is also a 30 second delay in the flow switch that sends a
signal to the alarm system. So the combined delay and activation times comes out to be 128.4 seconds
for the detection time.

Pre-movement Time

Given the nature of the occupants, college students, a pre-movement time is assumed to be 45 seconds
because of the college students’ demeanor towards fire alarms. More often than not a fire alarm is a false
alarm or nothing major throughout their childhood. Students will most likely not leave their belongings
in the building if they do decide to evacuate. The pre-movement time takes into account the time to take
for the student to investigate and decide to leave and the time it takes them to pack up all of their

belongings.

Travel Time - Hand Calculation

Building Characteristics:

e 7in. risers and 11 in. threads; Spiral Stairs
e Floor-to-floor height is 12 ft.
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Occupants all start evacuating simultaneously.
Since the stairways discharge into the open and there isn’t a constricting door, the
populous in this calculation will be taken to be the top two floors because that is where

Spiral stairs are modeled as standard stairs.
The prime controlling factor will either be the stairways or the door discharging from

The population will use all facilities optimally.
Queuing will occur, so the specific flow equals the maximum flow.
Occupant flow will not involve any interruptions caused by decisions of the individuals

e 3 Floors
Assumptions:
[ J
[ J
the choke points are.
[ ]
[ ]
them.
[ ]
[ ]
[ J
involved.
[ J

All or most of the persons involved are free of disabilities that would significantly
impede their ability to keep up with the movement of a group.

Total Population: 267 people

Evacuation Time for Building

Stair W_e (ft) Flow Door W_e (ft) Flow
Specific (P/min/ft)|Calculated (P/min) Specific (P/min/ft) |Calculated (P/min)|Limiting
5.5 18.5 101.75 20 24 48 48
2.7 18.5 49.33 20 24 48 48
27 18.5 49.33 2.0 24 48 48
Total: 10.8 18.5 200.42 6.0 24 144 144
SFPE Evacuation Time (min): 1.85|With stair: 5.65
Paul's Method Evacuation Time (min): 2.47
SFPE Method:

The SFPE method comes from the SFPE Handbook of Fire Protection Engineers. This method can
be influenced by the stairs or doorways, whichever one has the smaller calculated flow (= specific
flow x eff. Width) will have the limiting flow and this is the flow we need to take in account. The

evacuation time of the populous to the exits on each floor is:

Total population / Sum of the limiting flows = Evacuation Time

The specific flow can be found in Table 4.2.8. The evacuation time to get down the stairs is the
travel distance of stair divided by the travel speed. The travel distance is:

(Stair Height x Conversion Factor) + Platform widths = Travel Distance
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Where the conversion factor can be found in Table 4.2.6 of the NFPA Handbook. The travel speed

is calculated from the equation:
SFPE Handbook:
S = travel speed (m/s)
a = constant (0.266 m?/p)
D = density (p/m2)
k = egress constant

where k can be found in Table 4.2.5 in the NFPA HB:

Table 15 - Boundary Layer Widths Table 4.2.4in NFPA HB

S=k—akD
=k(l—aD)

Boundary Layer

EXxit Route Element in. cm
Stairways—walls or side of tread 6.0 15
Railings, handrails* 33 9
Theater chairs, stadium benches 0.0 0
Corridor, ramp walls 8.0 20
Obstacles 4.0 10
Wide concourses, passageways Upto I8 46
Door, archways 6.0 15

*Where handrails are present, use the value if it results in a lesser

effective width.

Table 16 — Constantsfor Equation 2 Evacuation Speed, Table 4.2.5in NFPA HB

Exit Route Element k‘ ko,
Corridor, Aisle, Ramp, Doorway 275 1.40
Stairs Riser (in.) Tread (in.)
15 10 196 1.00
7.0 I 212 [.08
6.5 12 229 1.16
6.5 13 242 1.23
English units Metric units
(ft /min) (m/s)
a=286 a=0266

Equation 2

77|Page



Fire and Life Safety Analysisfor the Agricultural Sciences Building #11

Paul’s Method:

where:

Table 17 — Maximum Specific Flow, Table 4.2.8 in NFPA HB

TABLE 4.2.8 Maximum Specific Flow, F_ J

Maximum Specific Flow

FPersons/ Persons/
min/ft of sec/m of
Exit Route Element Effective Width  Effective Width
Corridor, Aisle, 24.0 1.30
Ramp, Doorway
Stairs
Riser Tread
(in.) (mm) (in.) (mm)
7.5 (190) 10 (254) 7.1 0.94
7.0 (178) I (279 18.5 1.01
6.5 (1a5) 12 (305) 20. 1.09
6.5 (165) 13 (330) 21.2 1.16

Source: Table 3-14.5, SFPE Handbook of Fire Protection Engineering,
3rd edition, 2002, Courtesy Society of Fire Protection Engineers,
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Figure55 - Paul's Correlation

e First equation applies to situations with total population using stairs of > 800 P/m of eff. Width

f(min) =0.70+0.0133(P/w,)( people / m)

e Second equation applies to situation with total population using stairs of < 800 P/m of eff. Width.

f(min) =2.0+0.0117(P/w,)(people / m)

78| Page



Fire and Life Safety Analysisfor the Agricultural Sciences Building #11

The agricultural science building has a P/m of eff. Width below 800, so the calculation uses the
second equation. The effective width used in this analysis is taken to be from all three of the stairway’s
widths minus each of their boundary layers. The boundary layer can be determined from LSC Table
4.2.4 and is demonstrated below.

Effective 0 © 0 0 O 0 0
W|dthOOOO 0 0 OO o 0

flow

]
Boundary layer
Figure 56 - Definition of Effective Width and Boundary Layer

Travel Time - Pathfinder

The following assumptions are taken to be true in the simulation done by the computer program called
pathfinder.

Assumptions:

e All occupant loads in each room will be rounded up so the occupant load may be
larger than previously stated. LSC 7.3.1.3.1 states the occupant load in any
building or portion thereof shall be permitted to be increased from the occupant
load established for the given use in accordance with 7.3.1.2 where all other
requirements of this Codeare also met, based on such increased occupant load.

e Occupant flow will not involve any interruptions caused by decisions of the
individuals involved.

e All or most of the persons involved are free of disabilities that would significantly
impede their ability to keep up with the movement of a group.

e Occupants will be considered evacuated once they have reached a stairway. (2™
and 3™ floor only)

e Occupants all start evacuating simultaneously.

The population will use all facilities optimally.

e Occupants behavior will be homogeneous.

e (o to any exit
e Speed — 4 feet./s
e Priority
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Exited: 0/396

Figure 57 - Pathfinder Simulation of ASB at 0 seconds

The ASB does not host any events in the building so the corridors will not have occupants in them
initially and rooms will not see more occupants than what they are classified for. In the simulation, most
of the building is occupied. On the first floor and third floor, most of the lecture halls are full, but the
adjoining tech labs are partially occupied because they are meant to serve the classroom it is adjacent to.
Meaning students will only perform work in the room during class time and are not available to
unenrolled students during class time. Every other office has been occupied, typically with a student and
professor, on the second floor because professors will hold office hours in their office space. Every other
office i1s empty because professors also have lecture to attend, which is going on throughout the building
in this scenario. At the start of the simulation students, professors, and administrative personnel
immediately head for the closest exit.
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Exited: 23/396

Figure 58 - Pathfinder Simulation of ASB at 5 seconds

I included an occupant in the mechanical room on the north side of the third floor to simulate a
repairman doing work at the time of the fire. He is the most remote occupant and he must travel through
a janitorial closet to get the common path. I also used the occupant as a reference for how long it may
take someone with a disability to egress from a closer room. Queuing begins at the classroom doors at
around the five second mark as seen in figure 58. Once in the corridor, which is a horizontal exit,
occupants make their way to the nearest stair/common exit as seen in figure 59.

Exited: 292/396

I~

Figure 59 - Pathfinder Simulation of ASB at 25 seconds

At 40 seconds into the simulation, all occupants on the first and second floor have evacuated while the
last occupants are finally reaching the stairs as seen in figure 60. This may be due to the fact that most of
the occupancies on the third floor are located near the main stair of the ASB. The door that leads to the
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main stair is much narrower than the stairs themselves and restricts the flow of people to one person
through the door at a time.

Exited: 382/396

Figure 60 - Pathfinder Simulation of ASB at 40 seconds

Overall, the total time it takes for everyone to evacuate the ASB is 48.8 seconds. Figure _illustrates the
number of occupants still in the ASB in relation to time.
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Number of Occupants in Selected Rooms
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Figure 61 — Plot of Peoplein ASB vs Time

RSET vs ASET

The design objective is to have ASET larger than RSET. This means that everyone should have enough
time to evacuate from the ASB without experiencing untenable conditions.

ac

Figure 62 - Visual Break Down of RSET Composition

The RSET is the combination of the detection, alarm delay, pre-movement and travel times. These times
are listed in table 18 and add up to equal the RSET. In this scenario, the RSET is calculated to be 222.2
seconds, which comes out to be about 3 minutes and 42.2 seconds.
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Table 18 — Time of Each RSET Component

RSET Time

Detection Time 984 s
Alarm (Flow Switch delay) 30.0s
Pre-Movement Time 450 s
Evacuation Time 48.8 s

Comparing the two simulations performed and values taken from them for ASET and RSET, it is clear
that the ASET is larger than the RSET, thus complying with the LSC.

Automatic Fire Alarm System

For the automatic fire alarm system in the ASB, I would recommend placing a visual device at the end

of each corridor and one on the ceiling of the elevator lobby on each floor. This would provide adequate
coverage in accordance with NFPA 72. Another recommendation for the automatic fire alarm system in
the ASB is to replace the horn devices in the northern corridor on floors 1 and 2 to a horn/strobe device.

Automatic Fire Suppression System

For the automatic fire suppression system in the ASB, I would recommend increasing the safety margin
between the supply and the second most remote area because it is dangerously close to the supply curve.
There are two ways to go about doing this. One method would be to install a pump for the system to
increase the supply to the system, but this method is expensive. The second method, the recommended
and most cost effective method, would to increase the 2 2 mains to 4” mains to significantly lower the
pressure losses in the system and therefore lowering the demand of the second MRA.
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Appendix A: Fire Resistance Ratings
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Appendix B: Occupancy Classifications
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First Floor
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Occupant Occupant
Room Room_ Type Area OLF Load Factor Load Occupant Classification | Color
Sq. Ft. Sq. ft/Person People
0 | Corridor 3000 | Unoccupied
0102-00 UpDiv Teach Lab 1409 | Educational | Fixed 25 | Business
0102-A0 | Tch Lab Serv 199 | Lab 100 2 | Business
0102-BO | Tch Lab Serv 209 | Lab 100 3 | Business
0103-00 UpDiv Teach Lab 1136 | Educational | Fixed 25 | Business
0103-A0 | Tch Lab Serv 363 | Lab 100 4 | Business
0103-B0 | Tch Lab Serv 125 | Lab 100 2 | Business
0103-CO0 | Tch Lab Serv 234 | Lab 100 3 | Business
0104-00 Lecture 753 | Educational 20 47 | Business
0104-A0 | Lecture Serv 24 | Lab 100 1 | Business
0105-00 UpDiv Teach Lab 837 | Educational | Fixed 25 | Business
0106-00 UpDiv Teach Lab 1143 | Educational | Fixed 25 | Business
0106-A0 | Tch Lab Serv 281 | Lab 100 3 | Business
0106-BO | Tch Lab Serv 287 | Lab 100 3 | Business
0107-00 Mechanical/Elect 323 | Storage 300 2 | Storage
0107-A0 | Custodial 141 | Storage 300 1 | Storage
0108-00 Restroom 133 | Unoccupied 0 0 | Unoccupied
0109-00 Restroom 240 | Unoccupied 0 0 | Unoccupied
0110-00 Custodial 80 | Storage 300 1 | Storage
0111-00 Gen Storage 170 | Storage 300 1 | Storage
0112-00 LwDiv Teach Lab 1028 | Educational | Fixed 25 | Business
0112-A0 | Tch Lab Serv 142 | Lab 100 2 | Business
0113-00 Tch Lab Serv 337 | Lab 100 4 | Business
0114-00 Tch Lab Serv 293 | Lab 100 3 | Business
0115-00 UpDiv Teach Lab 1397 | Educational | Fixed 25 | Business
0116-00 Tch Lab Serv 245 | Lab 50 5 | Business
0117-00 Tch Lab Serv 327 | Lab 50 7 | Business
0118-00 LwDiv Teach Lab 1136 | Educational | Fixed 25 | Business
0118-A0 | Tch Lab Serv 437 | Lab 100 5 | Business
0119-00 Mechanical/Elect 68 | Storage 300 1 | Storage
0120-00 Custodial 142 | Storage 300 1 | Storage
0121-00 Mechanical/Elect 145 | Storage 300 1 | Storage
0121-A0 | Gen Storage 37 | Storage 300 1 | Storage
0122-00 Mechanical/Elect 131 | Storage 300 1 | Storage
E101-00 | Circulation 66 | Unoccupied 0 | Unoccupied
Net Area 13579 Net Total: 279
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Second Floor

0 | Corridor 5487

0201-00 Faculty Office 106 | Business 100 2 | Business
0202-00 Faculty Office 110 | Business 100 2 | Business
0203-00 Gen Storage 60 | Storage 300 1 | Storage

0203-T0 Mechanical/Elect 60 | Storage 300 1 | Storage

0204-00 Faculty Office 102 | Business 100 2 | Business
0205-00 Faculty Office 109 | Business 100 2 | Business
0206-00 Faculty Office 109 | Business 100 2 | Business
0207-00 Faculty Office 109 | Business 100 2 | Business
0208-00 Faculty Office 107 | Business 100 2 | Business
0209-00 Support Office 123 | Business 100 2 | Business
0210-00 Conf Room 541 | Business 100 6 | Business
0211-00 Staff Office 665 | Business 100 7 | Business
0211-A0 | Support Office 227 | Business 100 3 | Business
0211-B0 | Admin Office 178 | Business 100 2 | Business
0211-C0O | Staff Office 115 | Business 100 2 | Business
0211-D0 | Staff Office 160 | Business 100 2 | Business
0211-E0 | Admin Office 180 | Business 100 2 | Business
0212-00 Staff Office 225 | Business 100 3 | Business
0212-B0 | Admin Office 143 | Business 100 2 | Business
0213-00 Faculty Office 124 | Business 100 2 | Business
0214-00 Faculty Office 99 | Business 100 1 | Business
0215-00 | Admin Office 164 | Business 100 2 | Business
0216-00 Staff Office 68 | Business 100 1 | Business
0217-00 Staff Office 168 | Business 100 2 | Business
0217-A0 | Support Office 108 | Business 100 2 | Business
0218-00 Faculty Office 113 | Business 100 2 | Business
0219-00 Faculty Office 113 | Business 100 2 | Business
0220-00 Faculty Office 106 | Business 100 2 | Business
0221-00 Faculty Office 105 | Business 100 2 | Business
0222-00 Faculty Office 113 | Business 100 2 | Business
0223-00 Faculty Office 110 | Business 100 2 | Business
0224-00 Faculty Office 108 | Business 100 2 | Business
0225-00 Faculty Office 102 | Business 100 2 | Business
0226-00 Faculty Office 102 | Business 100 2 | Business
0227-00 Faculty Office 102 | Business 100 2 | Business
0228-00 | Admin Office 225 | Business 100 3 | Business
0229-00 Staff Office 141 | Business 100 2 | Business
0229-T0 Mechanical/Elect 37 | Storage 300 1 | Storage

0230-00 Support Office 110 | Business 100 2 | Business
0231-00 Faculty Office 91 | Business 100 1 | Business
0232-00 Faculty Office 118 | Business 100 2 | Business
0233-00 Faculty Office 113 | Business 100 2 | Business
0234-00 Faculty Office 107 | Business 100 2 | Business
0235-00 Faculty Office 113 | Business 100 2 | Business
0236-00 Faculty Office 111 | Business 100 2 | Business
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0237-00 Faculty Office 111 | Business 100 2 | Business
0238-00 Faculty Office 113 | Business 100 2 | Business
0239-00 Faculty Office 113 | Business 100 2 | Business
0240-00 Faculty Office 103 | Business 100 2 | Business
0241-00 Faculty Office 103 | Business 100 2 | Business
0242-00 Support Office 119 | Business 100 2 | Business
0243-00 Admin Office 141 | Business 100 2 | Business
0244-00 Staff Office 202 | Business 100 3 | Business
0244-A0 | Gen Storage 122 | Storage 300 1 | Storage
0245-00 Faculty Office 103 | Business 100 2 | Business
0246-00 Faculty Office 104 | Business 100 2 | Business
0247-00 Faculty Office 90 | Business 100 1 | Business
0248-00 Faculty Office 110 | Business 100 2 | Business
0249-00 Faculty Office 105 | Business 100 2 | Business
0250-00 Faculty Office 107 | Business 100 2 | Business
0251-00 Faculty Office 111 | Business 100 2 | Business
0252-00 Faculty Office 109 | Business 100 2 | Business
0253-00 Faculty Office 107 | Business 100 2 | Business
0254-00 Faculty Office 107 | Business 100 2 | Business
0255-00 Faculty Office 109 | Business 100 2 | Business
0256-00 Faculty Office 107 | Business 100 2 | Business
0257-00 Faculty Office 98 | Business 100 1 | Business
0258-00 Custodial 45 | Storage 300 1 | Storage
0258-T0 Mechanical/Elect 34 | Storage 300 1 | Storage
0259-00 Faculty Office 97 | Business 100 1 | Business
0260-00 Faculty Office 103 | Business 100 2 | Business
0261-00 Faculty Office 103 | Business 100 2 | Business
0262-00 Faculty Office 103 | Business 100 2 | Business
0263-00 Restroom 148 | Unoccupied 0 0 | Unoccupied
0264-00 Restroom 208 | Unoccupied 0 0 | Unoccupied
0M11-80 | Mechanical/Elect 333 | Storage 300 2 | Storage
E201-00 | Circulation 67 | Unoccupied 0 0 | Unoccupied
Net Area 10068 Net Total: 149
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Third Floor
0 | Corridor/Deck 4025 ]
0300-00 Gen Storage 21 | Storage 300 1 | Storage
0301-00 Gen Storage 123 | Storage 300 1 | Storage
UpDiv Teach
0302-00 Lab 1062 | Educational Fixed 25 | Business
0302-A0 | Tch Lab Serv 49 | Lab 50 1 | Business
0302-BO0 | Tch Lab Serv 46 | Lab 50 1 | Business
0302-CO0 | Tch Lab Serv 236 | Lab 50 5 | Business
0303-00 | Gen Storage 452 | Educational 300 2 | Business
UpDiv Teach
0304-00 Lab 1125 | Educational Fixed 25 | Business
0304-A0 | Tch Lab Serv 247 | Lab 50 5 | Business
0305-A0 | Greenhouse 495 | Storage 300 2 | Storage
0305-B0 | Greenhouse 492 | Storage 300 2 | Storage
0305-C0 | Greenhouse 491 | Storage 300 2 | Storage
0306-00 Tch Lab Serv 674 | Lab 100 7 | Business
UpDiv Teach
0307-00 Lab 1315 | Educational Fixed 25 | Business
0308-00 Custodial 104 | Storage 300 1 | Storage
0308-A0 | Mechanical/Elect | 2447 | Storage 300 9 | Storage
0309-00 Restroom 180 | Unoccupied 0 0 | Unoccupied
0310-00 Restroom 144 | Unoccupied 0 0 | Unoccupied
0326-00 Gen Storage 74 | Storage 300 1 | Storage
M303-A0 | Mechanical/Elect 869 | Storage 300 3 | Storage
C301-00 | Circulation 28 | Unoccupied 0 0 | Unoccupied
Net Area 10646 Net Total: 118
Building Net
Total: 546
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Appendix C: Fire Detection Device Spec
Sheets
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Notification Appliances
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€ Simplex

UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

TrueAlert ® Notification Appliances

4901-9820 Electronic Horn, Free-Run
or SmartSync™ Operation, Non-Addressable

Low current, 24 VDC electronic horn provides:

e Harmonically rich sound output suitable for either
steady or pulsed operation

¢ Diode polarized input for connection to reverse polarity,
supervised NACs

¢ Rugged, high impact, flame retardant red thermoplastic
housing with white “FIRE” lettering (white cover is
available separately)

Switch selectable horn operation modes:

e Free-Run mode tracks the output of a conventional fire
alarm control panel notification appliance circuit (NAC)

e SmartSync two-wire control mode accepts horn control
commands from compatible control panels (see list on
page 2)**

Free-Run Mode operation provides:

e Horn activated when NAC is in alarm; suitable for
Temporal pattern, March Time patterns, or Coded
patterns as determined by control panel operation

SmartSync two-wire control of audible and

visible notification appliance provides:

e SmartSync control of horn tone as Temporal Pattern,
March Time pattern (at 60 BPM), or on continuously;
controlled separately from visible appliances on the same
circuit

¢ Visible appliances on the same circuit operate at a
synchronized 1 Hz flash rate

e Operation that allows “on-until-silenced” and
“on-until-reset” on the same two-wire pair

TrueAlert notification appliance design provides

flexible, easy, and convenient semi-flush or

surface wall mounting:

e Easily mounts to single gang, double gang, or 4-inch
square electrical box

e In/out wiring terminals, 18 AWG to 12 AWG

o Rear of housing does not extend into box

Optional Accessories:

e Mounting adapters to cover surface mounted electrical
boxes and to adapt to Simplex® 2975-9145 boxes

e UL listed wire guard 4905-9961*

e UL/ULC listed sound damper for locations requiring
attenuation of 5 to 6 dBA (stairwells, small rooms,
highly reverberant areas, etc.)

e White cover with red “FIRE” lettering for on-site color
conversion (ordered separately)

Listing Reference:

e UL listed to Standard 464

e ULC listed to Standard S525

4901-9820 TrueAlert Non-Addressable Horn,
Red Cover with White Lettering

TrueAlert non-addressable horn model 4901-9820
is an audible notification appliance with a loud and
penetrating, harmonically rich sound that can be controlled
either directly from a standard NAC (free-run operation
mode) or by the SmartSync two-wire operation mode.

Standard (free-run) operation mode. In the free-run
mode, a positive voltage from the controlling NAC will
activate the horn according to the desired output of
continuous or coded output per the controlling NAC’s
capabilities.

SmartSync mode. When selected for SmartSync mode
and used with compatible Simplex control (refer to list on
page 2), this horn can be wired onto the same two-wire
NAC circuit as visible appliances but with separately
controlled operation. Typical applications are audible
notification activated as “on-until-silenced” and visible
notification appliances activated “on-until-reset.” In
addition, visible appliances (strobes) on the same circuit
are activated with synchronized flashes.

SmartSync control two-wire advantage. Allowing
these separate controls to be carried on the same two-wire
NAC circuit can significantly reduce installation time and
expense for both retrofit and new construction.

Flexible mounting. This horn can be semi-flush or
surface mounted on a standard single gang, double gang,
or 4” square (102 mm) electrical box. Optional
accessories are available to increase mounting and
application flexibility.

* Refer to page2 for guard listing. This product has been approved by the California State
Fire Marshal (CSFM) pursuant to Section 13144.1 of the California Health and Safety
Code. See CSFM Listing 7135-0026:238 for allowable values and/or conditions
concerning material presented in this document. It is subject to re-examination, revision,
and possible cancellation. Accepted for use — City of New York Department of Buildings
- MEA35-93E. Additional listings may be applicable; contact your local Simplex product

supplier for the latest status. Listings and approvals under Simplex Time Recorder Co.
are the property of Tyco Safety Products Westminster.

** SmartSync two-wire horn/strobe operation is protected under U.S. Patent No. 6,281,789.
S4901-0010-8 9/2009
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SmartSync Two-Wire Control

SmartSync operation mode allows a two-wire circuit to
provide the ability to activate both the horn and strobe on .
the same NAC and then allow the horn to be silenced
while the strobe remains flashing. The horn operates as
“on-until-silenced” while the strobe operation is
“on-until-reset.

Product Selection

7

SmartSync Control Sources

SmartSync two-wire control is available from:

4006, 4008, 4100V, and 4010 Fire Alarm Control
Panels (refer to individual product data sheets for more
information)

e 4009 IDNet™ NAC Extenders (refer to data sheet
S4009-0002)

e SmartSync Control Module (SCM) Model 4905-9938
(refer to data sheet S4905-0003)

Model Description Dimensions
4901-9820 TrueAlert non-addressable electronic horn, red with white “FIRE” 5-1/8"H x 5" W x 1-1/2" D
lettering (2130 mm x 127 mm x 38 mm)
Optional Sound Damper; package of 20; field installed adhesive
backed horn output attenuator; reduces output 5 to 6 dBA 1-3/4” Diameter (44.5 mm)
4905-9838 . } . ” .
NOTE: After Sound Damper installation, measure sound level to with 0.31" (8 mm) sound opening
ensure compliance with applicable code requirements
Adapters
Model Description Dimensions
4905-9937 | Surface mount red adapter skirt " 5-3/8" H x 5-1/4” W x 1-5/8" D
Use to cover 1-1/2” deep 1 1 a1
; i face mounted boxes (136 mm x 33 mm x 41 mm)
4905-9940 | Surface mount white adapter skirt sur Total depth with horn = 3-1/8” (79 mm)
4905-9931 Adapter Plate, red, for mounting to Simplex 2975-9145 box 8-5/16" x 5-3/4” x 0.060” Thick
(typically for retrofit, may be mounted vertical or horizontal) (211 mm x 146 mm x 1.5 mm)
2975-9145 | Red mounting box, requires Adapter Plate 4905-9931 7-7/8"x 5-1/8" x 2-3/4" D

(200 mm x 130 mm x 70 mm)

Synchronization Control Module

Model Description Dimensions
4905-993g | SmartSync Control Module, Class A or Class B, installs in 4" 4"x 4-1/8"x 1-1/4" D
square box; refer to data sheet S4905-0003 for details (202 mm x 105 mm x 32 mm)
Covers and Guard
Model Description Dimensions
4905-9988 Red horn cover W|th white “FIRE” lettering, available for
replacement if required 5-1/8” Hx 5" W x 1-1/2" D
White horn cover with red “FIRE” lettering, use to convert cover (130 mm x 127 mm x 38 mm)
4905-9989 .
color on-site
4905-9961* Wire guard with mounting plate, red, compatible with semi-flush or 6-1/16" H x 6-1/16” W x 3-1/8" D

surface mounted boxes

(154 mm x 154 mm x 79 mm)

* UL listed by Space Age Electronics Inc.

S4901-0010-8 9/2009



4901-9820 TrueAlert Non-Addressable Horn Specifications

Rated Voltage Range 16 VDC to 33 VDC, see Note 1

. 16 VDC 24VDC 33VDC
Current Ratings

21 mA 23 mA 27 ma
Sound Output Characteristics 2400 to 3700 Hz sweep, modulated at 120 Hz rate
Sound Output 16 VDC 24\VDC 33VDC
Ratings Sound Type (Note 2) | Steady Coded Steady Coded Steady Coded
(@ 10th t(3 g)‘) UL 464 Reverberant Chamber | 86 dBA | 83dBA | 89dBA | 85dBA | 92dBA | 88dBA
see Note
Anechoic Chamber | 93 dBA 89 dBA 96 dBA 92 dBA | 96.3 dBA | 92.3 dBA

General Specifications
Temperature Range 32°1t0 122° F (0° to 50° C)
Humidity Range 10% to 93%, non-condensing @ 100° F (38° C)

Terminal blocks for 18 AWG to 12 AWG (0.82 mm? to 3.31 mm?); two
wires per terminal for in/out wiring

Connections

NOTES:

1. The rated voltage range listed is the absolute operating range. Operation outside of this range may cause permanent
damage. Please note that 16 VDC is the lowest operating voltage that is allowed at the last appliance on the notification
appliance circuit under worst case conditions. NAC voltage drops and standby battery calculations should be made
using anticipated operating conditions.

2. Coded values are typical of the output measured with a Temporal pattern or a March Time pattern pulse and with a
sound level meter reading on a “fast” setting. Under the same test conditions, coded horn output “peak” sound level
readings are typically 4 dBA higher. Anechoic horn output ratings are typically more representative of actual installed
sound output.

Installation Reference

Surface or Semi-Flush Horn Mounting

Mounting is compatible with DY DY W

single gang, double gang, and S S

4" (102 mm) square boxes, / ° [ f Side View of Horn with Surface
1-1/2" (38 mm) deep, by others [ ) ) J Mount Adapter Skirt

G 4" square box profile,
1-1/2" (38 mm) deep

Single gang (2) i
Double gang (4) —| C
4" square (4) AJ\% g S @ U -
O

b EE
. face mount conduit and
ounting Holes \\ box shown for reference)

Optional 4905-9838 — o A0
Sound Damper, field e ° 4905-9961/v
attached to attenuate Wire Guard T
sound 5 to 6 dBA H ‘
( (
J Py —_~ —~<—+ Input wiring test points are B 5 ad
available with cover removed 4901-9820 Horn — ||

(wiring terminals are
accessible from rear )

TruE®lsre

C ) Selector switch for free-run R
g ’) or SmartSync operation mode

( , ]
‘ > Surface mount adapter skirt:

4905-9937, Red; 4905-9940, White
Removable cover . .
(conduit knockouts on all four sides)

(tool required)

3 S4901-0010-8 9/2009


Jonathan Schram
Highlight

Jonathan Schram
Highlight

Jonathan Schram
Highlight

Jonathan Schram
Highlight


Polar Sound Output per ULC Standard S525

96

94 N\

93

92
91 \
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87 /

86 / N

Sound Pressure Level (dB) at 10 ft (3 m)

85

9 8 70 60 50 40 30 20 10 O 10 20 30 40 50 60 70 80 90
Angular Displacement (Degrees) on Horizontal Axis

4905-9931 Adapter Plate Installation Information

4905-9931 Adapter Plate

2975-9145 Box
) /

[O ]

I == |

EE»@ S4FIRE 7,

4905-9931 Adapter Plate

O 4901-9820 Horn

\ 4905-9961 Optional Wire Guard
(shown here for reference only, can be used on other mounting options)

Tyco is a registered trademark of Tyco International Services GmbH and is used under license. Simplex, the Simplex logo, IDNet, TrueAlert, and SmartSync are trademarks of
Tyco International Ltd. and its affiliates and are used under license.

s Sim I ex Tyco Safety Products Westminster « Westminster, MA « 01441-0001 « USA S4901-0010-8 9/2009
® p www.tycosafetyproducts-usa-wm.com
© 2009 Tyco Safety Products Westminster. All rights reserved. All specifications and other information shown were current as of document revision date and are subject to change without notice.



GENTEX

CORPORATION
Commander? Series Low GEC/GES/GEH
Frequency Evacuation Signals 24 VDC
Applications

SERIES

The Commander? Series is a low profile strobe, horn or horn/strobe
combination that offers dependable audible and audible/visual
alarms and the absolute lowest current available.

The GE Series is available in fixed candela options of 15/75 and
177.

The Commander? Series horn offers a continuous or synchable
temporal three in 2400Hz and mechanical tone, a chime and whoop
tone. All tones are easy for the professional to change in the field by
using switches.

The GE Series has a minimal operation current and has a minimum
flash rate of 1Hz regardless of input voltage.

The Commander? Series is shipped with the standard 4" mounting SIGNALING
plate which incorporates the popular Super-Slide® feature that

allows the installer to easily test for supervision. The product also ul.

features a locking mechanism which secures the product to the g

bracket without any screws showing. LISTED

The Commander? Series also features the patented Checkmate® - * ANSI/UL 464, ANSI/UL 1971 and/or ANSI/UL 1638 Listed
Instant Voltage Verification feature which allows the installer to * CSFM: 7135-0569:122 (GEH-24 & GEC-24)

; ; 7125-0569:123 (GES-24)
check the voltage drop draw and match it to the blueprint. 7135-0569: 130 (GEH-12)

The GE Series appliances are ANSI/UL 464, ANSI/UL 1971 and/or * MEA: 285-91-E-XV
ANSI/UL 1638 listed for use with fire protective systems and are Patents
warranted for three years from date of purchase.

e 7,375,617 May 20, 2008

City & State Ordinances/Laws/Regulations

* Super-Slide® Bracket - ease of supervision testing iy . ot
uality Management System is certifie

* Checkmate® - instant voltage verification

Standard Features Product Compliance

* Nominal voltage 24VDC o NFPA 72

¢ Fixed candela options of 15/75 and 177 * Americans with Disabilities Act (ADA)
e GEH horn is available in 12VDC or 24VDC * IBC/IFC/IRC

« Unit Dimensions: 5” (12.7 cm) high x 4.5” (11.43 cm) wide x fo: 1SO 9001:2008
2.5” (6.35 cm) deep
. Synchronize strobe and/or horn with Gentex AVSM Cpntrol Module M%%%‘ii
* Prewire entire system, install mounting bracket, then install signals MEMBER
* Documented lower installation and operating costs
* Input terminals 12 to 18 AWG THE USA

* Switch selection for high or low dBA

* Switch for chime, whoop, mechanical and 2400Hz tone

* Switch for continuous or temporal 3 (not available on whoop tone)
* Tamperproof re-entrant grill

¢ Surface mount with the GSB (Gentex Surface Mount Box)

* Silence horn while strobes remain flashing

 Faceplate available in red or off-white



GEH 12VDC and 24VDC Low Profile Evacuation Horn

Model Part Nominal Reverberant dBA @ In Anechoic Room
Number Number Voltage 10ft., per ANSI/UL 464 dBA @ 10ft.
GEH12-R 904-1239-002 12VDC 70-82 100
GEH12-W 904-1241-002 12VDC 70-82 100
GEH24-R 904-1205-002 24 VDC 70-82 100
GEH24-W 904-1207-002 24\VDC 70-82 100

GES 24 VDC Low Profile Evacuation Strobe

Model Part Nominal Strobe Model Designations:
Number Number Voltage Candela W = Wall mount
GES24-177WR 904-1183-002 24VDC 177 R = Red Faceplate W = White Faceplate
GES24-177WW 904-1203-002 24VDC 177 All units are available in plain (no lettering).
GES24-15/75WR | 904-1167:002 | 24vpc |12 (ANSVUL1971)/ Plain units are non-returnable.
75 (ANSI/UL 1638) ALERT bezel available AGENT bezel available
15 (ANSIUL 1977) /

GES24-15/75WW 904-1187-002 24VDC 75 (ANSI/UL 1638)

GEC 24VDC Fixed Candela, Low Profile Evacuation Horn/Strobe

Model Part Nominal Strobe Reverberant dBA @ In Anechoic Room
Number Number Voltage Candela 10ft., per ANSI/UL 464 dBA @ 10ft.
GEC24-177WR 904-1143-002 24VDC 177 70-82 100
GEC24-177WW 904-1163-002 24VDC 177 70-82 100

15 (ANSI/UL 1971) /
75 (ANSI/UL1638)
15 (ANSI/UL 1971) /
75 (ANSI/UL 1638)

GEC24-15/75WR 904-1127-002 24VDC 70-82 100

GEC24-15/75WW | 904-1147-002 24VDC 70-82 100

GE-24 Product Strobe Current Ratings (mA)

24VDC (16-33 Volts)
Candela 24VDC UL Max!
15/75cd 63mA 67mA
177cd 96mA 213mA
GEH-12 Product Horn Decibel and Current Ratings GE-24 Product Horn Decibel and Current Ratings
Mg":‘gﬂm:SA MQT&T:;A Regulated 12VDC MQT;? pdtgA ME'T(‘,’ﬂ”‘;’jA Regulated 24VDC
Horn Mode ANSI/UL 464 | ANSIUL 464 | Mex ggﬁif‘"(‘g]g Horn Mode ANSI/UL464 | ANSVUL 464 | M2 cs’g%’:‘"(‘% g
(HIGH) (LOW) 9 9 (HIGH) (LOW) 9 9
[Temp 3 2400Hz 76 69* 29 [Temp 3 2400Hz 78 71* 28
[Temp 3 Mechanical 75 68* 26 [Temp 3 Mechanical 76 70" 25
[Temp 3 Chime 62* 60* 13 [Temp 3 Chime 70* 66* 15
Continuous 2400Hz 79 74* 29 Continuous 2400Hz 81 74* 28
Continuous Mechanical 78 72* 26 Continuous Mechanical 80 72* 25
Continuous Chime 63* 61* 13 Continuous Chime 70* 66* 15
\Whoop 78 71* 55 \Whoop 82 69* 56
NOTES:

¢ Operating temperature: 32°to 120°F (0° to 49°C). The GE Series is not listed for outdoor use.

The sound output for the temporal 3 tone is rated lower since the time the horn is off is averaged into the sound output rating. While the horn is
producing a tone in the temporal 3 mode its sound pressure is the same as the continuous mode.

* For nominal and peak current across UL regulated voltage range for filtered DC power and unfiltered (FWR [Full Wave Rectified]) power, see
installation manual. 12VDC models are DC only.

* Operating the horn in this mode at this voltage will result in not meeting the minimum ANSI/UL 464 reverberant sound level required for public mode fire protection service.
These settings are acceptable only for private mode fire alarm use. Use the high dBA setting for public mode application (not applicable when using the chime tone. The
chime tone is always private mode).

+ RMS current ratings are per UL average RMS method. UL max current rating is the maximum RMS current within the listed voltage range (16-33VDC for 24VDC units) (8-17VDC for

12VDC units). For strobes the UL max current is usually at the minimum listed voltage (16VDC for 24VDC units) (8VDC for 12VDC units). For audibles the max current is usually at
the maximum listed voltage. For unfiltered FWR ratings, see installation manual.
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Tone Switch Locations

TONE SWITCH POSITION
3 4 5
Mechanical Temporal 3 ON ON ON
Mechanical - Continuous OFF ON ON
2400Hz - Temporal 3 ON OFF ON
2400Hz - Continuous OFF OFF ON
Chime - Temporal 3 ON ON OFF
Chime - Continuous OFF ON OFF
\Whoop ON OFF OFF
\WWhoop OFF OFF OFF

NOTE:

 Switch Positions 1 and 2 in the OFF position to
select isolated horn and strobe power inputs

 Switch Position 6 ON = HIGH dBA

¢ Switch Position 6 OFF = LOW dBA

SN N N N A

vt U

7

Gentex Super-Slide®
Mounting Bracket
Allows the installer to pre-wire
the system, test for system
supervision, remove the signal
head until occupancy, switch
out Gentex signals without
changing mounting brackets
and has locking edge
connector for snap-in-place
installation.

\WHa

—
ARRRRRNS T

Gentex Checkmate® Instant
Voltage Verification

It is often necessary to confirm the
voltage drop along a line of devices. The
access holes are provided in the back of
the terminal block to allow the voltage to
be measured directly without removing
the device. Typically this would be done
at the end of the line to confirm design

/ criteria. Most measurements will be

taken using the S+ and S- locations
although access is provided to other
locations.

NOTE: Care should be taken to not
short the test probes.

To remove bezel, grip both
sides of bezel and pull in a
downward and outward motion.
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€ Simplex

UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

TrueAlarm® Smoke Detectors

TrueAlarm Photoelectric Smoke Detectors
for Two-Wire and Four-Wire Bases

Photoelectric smoke detector with on-board
TrueAlarm sensitivity drift compensation**
Functional chamber enclosure:

o Louvered design enhances smoke capture by directing
flow to chamber

e Entrance areas are minimally visible when ceiling
mounted

Multi-function indicator LED indicates normal
and alarm conditions

Magnetically operated functional test:

o Initiates alarm and verifies performance

o Identifies general sensitivity status using detector LED

Models available in two sensitivity settings:

e 4098-9601, Standard Sensitivity, nominal 2.8%/ft
obscuration*

e 4098-9605, Special Application Sensitivity, nominal
3.5%/ft obscuration

Available options:

e Bases for 2-wire or 4-wire operation
e Auxiliary alarm relay output

e Remote alarm indicating LED

Designed for EMI compatibility
UL listed to Standard 268

L |

4098-9601 TrueAlarm Photoelectric
Detector Mounted in Base

Specifications

15 to 32 VDC from Fire Alarm

Voltage Control Panel IDC

Standby Current 100 A @ 24 VDC

Up to 86 mA maximum, exact
current is determined by alarm
current limiting of connected IDC

Alarm Current, 2-Wire
Operation

Alarm Current, 4-Wire

Operation 24 mA typical @ 24 VDC

Refer to page 2 under Product

Auxiliary Relay Ratings Selection

Air Velocity Range 0-2000 ft/min (0-610 m/min)
UL Listed Temp. 32° 0 100° F (0° to 38° C)
Range

Simplex® TrueAlarm photoelectric detectors
provide many of the proven TrueAlarm analog sensing
features for applications where detectors are connected to
conventional 2-wire or 4-wire initiating device circuits
(IDCs). Each TrueAlarm detector has an on-board
microprocessor that evaluates its photoelectric light
scattering chamber activity and makes an intelligent
decision based on light obscuration history as to whether
an alarm condition is present.

TrueAlarm detectors are packaged in a patented
housing that minimizes the visibility of the air intake
louvers from the normal viewing locations while
maintaining a high performance smoke capture ability**.
Bases are available for remote alarm LED indicator
connections and auxiliary relay outputs.

Operating Temp.

15° to 122° F (-9° to + 50° C)
Range

10% to 95% RH from 32° to 122° F

Humidity Range (0° to 50° C) non-condensing

Color Frost White

4-7/8" Dia. x 1-7/8" H, mounted in
base (124 mm x 48 mm); refer to
page 3 for detail

Dimensions

* ULC listed model is 4098-9601. This product has been approved by the California State
Fire Marshal (CSFM) pursuant to Section 13144.1 of the California Health and Safety
Code. See CSFM Listing 7272-0026:219 for allowable values and/or conditions concerning
material presented in this document. It is subject to re-examination, revision, and possible
cancellation. Accepted for use — City of New York Department of Buildings — MEA35-93E.
Additional listings may be applicable; contact your local Simplex product supplier for the
latest status. Listings and approvals under Simplex Time Recorder Co. are the property of
Tyco Safety Products Westminster.

** TrueAlarm smoke detector operation is protected by one or more of the following U.S.

Patents: 5,155,468, 5,173,683; 5,400,014, 5,543,777, 5,710,541, D383,407, D388,352;
D392,573.

S4098-0015-6 8/2009
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TrueAlarm Smoke Detector Features

Intelligent Data Evaluation. Conventional smoke
detectors will typically drift toward being too sensitive
due to the accumulation of dust and dirt. With TrueAlarm
analog detection, data from the photoelectric chamber is
monitored and analyzed at the detector to provide a
continuously shifting reference point.

Drift Compensation. The data evaluation and its
shifting reference point provide a software filtering
process that compensates for environmental factors (dust,
dirt, etc.) and component aging, establishing an accurate
reference for evaluating new activity. With this filtering,
the resulting drift compensation provides a significant
reduction in the probability of false or nuisance alarms
caused by shifts in sensitivity — either up or down.

Magnetic Test Information. Status information is
available by performing the magnetic test and observing
the detector LED pulses. The LED will normally go
directly into alarm with the magnetic test. If there is an
off-normal condition, the LED pulses first to indicate the
condition and then goes into alarm. (See page 3.)

Product Selection

Application Reference

Detector Locations. Locations should be determined
only after careful consideration of the physical layout and
contents of the area to be protected. Refer to NFPA 72,
the National Fire Alarm Code. On smooth ceilings,
smoke detector spacing of 30 ft (9.1 m) may be used as a
guide. For detailed installation information, refer to 4098
Detectors, Sensors, and Bases Application Manual
(574-709).

Sensitivity Selection. The 4098-9601 standard
sensitivity detector is recommended for most applications.
When a special application for a reduced sensitivity
detector is required, the 4098-9605 should be considered.
Consult your local Simplex product supplier for
assistance in determining the proper selection.

Smoke Detectors

Model Nominal Sensitivity Description Compatibility
4098-9601 | 2.8%ft (standard) ) )
) i icati itivi TrueAlarm Photoelectric Detector Compatible with bases: 4098-9788,
4098-9605 3.5%/ft (spemal application sensitivity, 4098-9682, and 4098-9683
not ULC listed)
Compatible Bases
Model Description Details*
4098-9788 | 2-Wire Base with connections for IDC and LED connections are screw terminals for in/out wiring,
Remote Alarm LED Indicator 18 to 14 AWG
4-Wire Base with Auxiliary Alarm Relay Ratings, Single Form “C”, For Suppressed Loads:
Relay Contacts and connections for Power limited, 3 A @ 28 VDC; Non-power limited, 3 A @ 120 VAC
- R te LED Al Indicat — - -
4098-9682 emote ; arm indicaror Wiring Connections (In/Out where required):
NOTE: Requires external 24 VDC for -
operation Relay contacts and IDC wiring, color coded 18 AWG leads;
LED wiring, screw terminals for 18 to 14 AWG
2-Wire Base with Auxiliary Alarm Relay Ratings, Dual Form “C”, For Suppressed Loads:
Relay & connections for Remote LED | Power limited, 1 A @ 28 VDC; Non-power limited, 1/2 A @ 120 VAC
Indicator
4098-9683 NOTE: Must be connected as the only Wiring Connections (In/Out where required):
device on the IDC to ensure relay Relay contacts and IDC (-), color coded 18 AWG leads;
operation. IDC (+) and LED wiring, screw terminals for 18 to 14 AWG
Detector Accessories
Model Description Details*
Required for mounting to surface mounted 4" (102 mm) square or
4" octagonal boxes, and to 4” square flush mounted boxes
4098-9832 | Adapter Plate May be used when retrofitting existing bases
Compatible with detector bases 4098-9788, -9682, & -9683
4098-9830 | Remote LED Indicator Mounted on single gang stainless steel plate
2098-9739 | Encapsulated Dimensions: 2-1/2" x 1-1/2" x 1" | Required for 4-wire circuits using
24 VDC (64 mm x 38 mm x 25.4 mm) 4098-9682 base, one per circuit; select
End-of-Line Relay Mounted on sin mounting type as required; wiring is color
. gle gang .
2098-9735 | Plate Mounted stainless steel plate coded 18 AWG wire leads

* Refer to pages 3 and 4 for dimensions and additional mounting details; 18 AWG = 0.82 mm?; 14 AWG = 2.08 mm?

2 S4098-0015-6 8/2009



Detector Status LED Indications

LED Indication Status
Pulses approximately every 4 seconds Normal
Steady On Alarm

LED Response to Magnetic Test *

LED Indication

LED turns ON

Followed By

Alarm is initiated

Status Action

Normal, sensitivity is within

. None
compensation range

LED pulses quickly,
6 times in 3 seconds,
then turns ON

Alarm is initiated

More sensitive, out of normal
compensation range Cleaning or other

service is required

LED pulses slowly,
4 times in 8 seconds,
then turns ON

Alarm is initiated

Less sensitive, out of normal
compensation range

Does not initiate Alarm

Detector is malfunctioning Service is required

* Testing requires placing a magnet at the designated location on the detector cover for 4 seconds. Refer to Application Manual 574-709 for
further test and maintenance information.

Dimensions and Reference Information

1/4"

6-3/8" (162 mm)

Y

4098-9832 Adapter Plate

'y

4-7/8" (124 mm)

N

Base height
11/16"
(17 mm)

1-7/8"
(48 mm)

AN

N

—

mswtus Indicator

(with clear lens)

4098-9601 & -9605 Dimensions Mounted on Base

I\

ALARM

(@)

€ Simplex

M

4098-9830 Remote LED Indicator (not to scale)

3 S4098-0015-6 8/2009



Mounting Information

(Electrical boxes are supplied by others.)

Electrical Box Requirements:

Without relay (base 4098-9788):

4" octagonal or 4" square, 1-1/2" deep

Single gang, 2" deep

With relay (bases 4098-9682 and 4098-9683):

4" octagonal, 1-1/2" deep, with 1-1/2" extension ring
4" square, 1-1/2" deep, with 1-1/2" extension ring

Surface mount reference
{ X @ {

A
4" (102 mm) 4" (102 mm)

square box N Q f Q G Q '/_octagonal box
Y _

1-1/2" (38 mm) Flush mount reference, mount even with final
minimum box depth surface, or with up to 1/4" (6.4 mm) maximum recess

4098-9832 Adapter Plate, required for mounting
to surface mounted boxes and to 4" square flush mount boxes

4098-9682 and 4098-9683
include a relay module that
mounts in base electrical box

Smoke Detector Bases
’/ 4098-9788, 9682, & -9683

S J

/

[ 1 1 I1 M1

N I —/
S —

4098-9601, -9605 Smoke Detector

Tyco is a registered trademark of Tyco International Services GmbH and is used under license. Simplex, TrueAlarm, and the Simplex logo are trademarks of Tyco International
Ltd. and its affiliates and are used under license. NFPA 72 and National Fire Alarm Code are trademarks of the National Fire Protection Association (NFPA).

s Sim Iex Tyco Safety Products Westminster « Westminster, MA « 01441-0001 « USA S4098-0015-6 8/2009
® p www.tycosafetyproducts-usa-wm.com

© 2009 Tyco Safety Products Westminster. All rights reserved. All specifications and other information shown were current as of document revision date and are subject to change without notice.
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6.Simplex

UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

System Accessories, LED Annunciators

4602 Series SCU (Status Command Units)
and RCU (Remote Command Units)

Features

Remote LED status annunciation with available
remote panel input switch control:

Compatible with Simplex® 4005, 4010ES, 4100ES, and
4100U series fire alarm control panels

Also compatible with Simplex legacy panel model series
4002, 4020, 4100, 4120, and Universal Transponders (UT)

Supervised RUI (remote unit interface) communications
require a single, twisted, shielded wire pair to the fire
alarm control panel (power is supplied via a second wire
pair)

Red zone status LEDs are provided with preprinted zone
numbers or can be individually labeled as desired

LEDs are pluggable for color changing or replacement;
on-board internal pushbutton switch provides LED test

Surface or flush-mount on standard electrical boxes
UL listed to Standard 864

Available as single units or can be ordered
modular for up to 4 units in a common cabinet:

4602-9101, Status Command Unit (SCU) provides
16 red LED zone status indicators

4602-9102, Remote Command Unit (RCU) provides
8 red LED zone status indicators; local power (green)
and trouble (yellow) LEDs; local tone-alert; and
switches for Trouble Silence, Alarm Silence, System
Reset, and Manual Evacuation (EVAC)

4602-8001 Series panels provide selection of a remote
cabinet that can mount one RCU and up to three SCUJs;
options include beige or stainless steel flush mount doors

Graphic 1/O Board Assemblies are available separately
for use with listed custom graphic annunciator panels;
available stand-alone (4602-9150), or plate mounted
(4602-7101); selectable as SCU or RCU; terminal blocks
are provided for LED, switch, and LED test feature
connections

Status Command Units (SCU) provide 16 red zone
status LEDs. Multiples may be mounted together for
additional zone coverage.

Remote Command Units (RCU) provide 8 red zone
status LEDs, and control switches duplicating the switch
functions of the host Fire Alarm Control Panel. A
keyswitch enables the control switches. A green LED
indicates power is present and a yellow LED indicates
trouble.

Zone identification (i.e., Zone 1, Zone 2) is provided

on

“slip-in” labels. Detailed local zone information may

be typed on the blank reverse side (i.e., East Wing, First
Floor, etc.) of the label. Pushbutton LED test switches are
located internally for “lamp test” feature. Terminations
are via convenient terminal block connections.

ZONE 13 n
D

O~ |~
O~ |~

(] S  osimplex

4602-9101 Status Command Unit (SCU)

o
s AN

-
e |

] [

- @ -
e

S gsimplex

ALARM
SILENCE

4602-8001 Annunciator Package with RCU on top and
three SCUs (shown as standard surface mount trim)

* This product has been approved by the California State Fire Marshal (CSFM) pursuant to
Section 13144.1 of the California Health and Safety Code. See CSFM Listing
7120-0026:0156 for allowable values and/or conditions concerning material presented in
this document. It is subject to re-examination, revision, and possible cancellation. Accepted
for use — City of New York Department of Buildings — MEA35-93E. Additional listings may
be applicable; contact your local Simplex product supplier for the latest status. Listings and
approvals under Simplex Time Recorder Co. are the property of Tyco Fire Protection
Products.

S4602-0001-14 10/2012



Product Selection

Individual LED/Switch Annunciators; Six-Gang box mounting (refer to mounting reference on page 3)

Model Description Mounting Reference
4602-9101 | Status Command Unit (SCU) with beige trim plate Trim dimensions = 11 '¥%g" W x
4602-9102 | Remote Command Unit (RCU) with beige trim plate 47" H (114 mm x 300 mm)
- . . . Mounts on 6-gang box, 1 V%"
Brushed stainless steel trim plate option for either 4602-9101 or o
4602-9111 4602-9102, includes both slotted and tamper resistant screws minimum depth (38 mm)
2975-9206 Surface mount box option for use with 4602-9101 or 4602-9102; painted steel, ivory finish;

dimensions = 11 */4," W x 4 %" H x 2 %" D (304 mm x 117 mm x 70 mm)

Individual Graphic I/O Module; for use with listed custom graphic annunciator panels

Model

4602-9150

Description

Graphic I/O RCU/SCU Board Assembly; operation is switch selectable as either RCU or SCU;
dimensions =5 %" x 7” (130 mm x 178 mm); see illustration reference below

Plate Mounted Graphic I/O Modules; for use with listed custom graphic annunciator panels

Model Description
4602-8103 Qraphiq I/O Mounting Plate for up to four (4), 4602-7101 Graphic I/O RCU/SCU modules;
dimensions = 16 %" W x 11 %" H (409 mm x 282 mm)
4602-8902 | Select when adding 4602-7101 modules in the field to an existing Graphic 1/0 annunciator mounting plate
4602-7101 Graphic I/O RCU/SCU module for mounting on 4602-8103 plate (up to four); operation is switch selectable as

either RCU or SCU; includes power and control wiring harnesses

Modular LED/Switch Annunciators; Cabinet Mounted (see mounting reference on page 4 for dimensions)

Model Description
4602-8001 Basic annunciator panel; includes 2975-9197 beige box and beige surface mount door; has space for up to 4
RCU/SCU modules, ordered separately as listed below
4602-8901 | Select when adding features in the field to an existing 4602 Modular LED/Switch annunciator cabinet
4602-7001 | Remote Command Unit (RCU) module; typically one used per 4602-8001 p, to four modules may be
4602-6001 | Status Command Unit (SCU) module; up to 4 may be selected selected for one 4602-8001
4602-5001 | Select when no 4602-7001 or 4602-6001 modules are to be selected; blank filler plates will be provided
4602-2201 | Beige
Flush mount door and trim option; overall dimensions = 16” W x 20” H (406 mm x 508 mm)
4602-2202 | Stainless Steel
SCU/RCU Options
Model Description
4602-9110 | Eight (8) pluggable Yellow LEDs; for field replacement of standard red LEDs
4602-9112 | Zone labels numbered 1 through 64

4602-9150 Graphic I/O RCU/SCU Board Only Installation Reference

1. Boardsizeis 5 " x 7" (130 mm x 178 mm).
2. Orientation may be vertical or horizontal.

3. Mount within the listed custom graphic annunciator
enclosure or within a listed steel box close-nippled
to the annunciator.

4. Required mounting hardware (not supplied):
6, 6-32 screws, %%” (12.7 mm) minimum length; 6
standoffs %” (9.5 mm) minimum length.

Refer to illustration for details.

6. NOTE: For multiple custom annunciator Graphic
1/O applications, use model 4602-7101 for
mounting up to four on plate 4602-8103.

S4602-0001-14 10/2012



Voltage 18.9 to 32 VDC from fire alarm control panel
4602-9101 SCU | Supervisory = 36 mA; Alarm = 55 mA
4602-9102 RCU | Supervisory = 40 mA; Alarm = 80 mA
Current

4602-7107 or
4602-9150
Graphic /0 Module

Supervisory = 40 mA; Alarm = 65 mA minimum, up to 2.5 A maximum;
LED/lamp driver outputs are rated 150 mA maximum each

Communications

RUI (Remote Unit Interface) external annunciator communications line SLC (signaling line circuit)

4100ES/4100U Capacity, Per
RUI Output

Up to 31 remote annunciators/MINIPLEX transponders per channel including the 4603-9101 LCD
Annunciator, the SCU, and the RCU; refer to data sheet S4100-0031 for additional 4100ES
information

4010ES Capacity

Up to 20 internal or external card addresses including 4603-9101 LCD Annunciators, the SCU, and
the RCU; refer to data sheets S4010-0004 for additional 4010ES information (refer to data sheet
S4100-0006 for International 4010ES applications)

4005 RUI Capacity

Up to 16 total SCUs and/or RCUs; refer to data sheet S4005-0001 for additional 4005 information

Data

Single twisted, shielded pair, 18 AWG (0.82 mm?)

Wiring Power

Wiring connections are via terminal blocks

18 to 12 AWG (0.82 mm? to 3.31 mm?)

Requirements
Earth

A dedicated earth ground connection to the electrical box is required for proper ESD and EMI
protection; wire in accordance with NFPA 70 (National Electrical Code) Article 250

Operating Temperature

32° Fto 120° F (0° C to 49° C)

Operating Humidity

Up to 93% RH, non-condensing @ 90° F (32° C) maximum

Additional Reference

All

Field Wiring Diagram 841-780

4602-9101 SCU and
4602-9102 RCU

Installation Instructions 574-015

4602-7107 or 4602-9150
Graphic 1/0 Module

Installation Instructions 574-024

RCU/SCU Mounting Reference
Flush Mount Ganged or/_§9/r U

Masonry Boxes:

(64 mm) min. depth

Surface Mount Box:

Simplex model 2975-9206 |

(ordered separately)

Trim plate

Use 6-gang box, 2-1/2" C
[ < B < < > >
] S N G (S N D N ()
N N N N N
In ZONE 1 ZONE 5 n : . .
(=]
ZONE 3 -
n ZONE 4 A ‘A

SCU or RCU

Assembly
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4602-8001 Mounting Reference

FiBox width 14" (356 mm)4>{
(Top and side views are shown

8 knockouts total: 2 on /—>© @ with surface mount door)
top, bottom and back of
box, and 1 on each side | __________________________________________________________ |

Box depth = 3-1/2" (89 mm)

—

7] i
yan WP\ !
i ¢ d> O i O

[ | | |

! " ! > -
| 8-1/2" (216 mm) | Surface mount J
| | door thickness—
| | =1"(25.4 mm) |
| | a
| | E

15-3/4" | | Box height
(400 mm i i g 18" (457 mm)
| | i
| | e
| |
| | a
| | i
| | s
| | i
1 | |
\ :
¢ ¢ s
:_ Y

Surface door dimensions
=14-7/16" W" x 18-5/16" H

Flush trim dimensions = 16" W x 20" H (406 mm x 508 mm) (367 mm x 465 mm)

Flush door dimensions = 13-1/2" W x 17-5/8" (343 mm x 448 mm)

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited.

s Si m pl EX Tyco Fire Protection Products » Westminster, MA « 01441-0001 » USA S4602-0001-14 10/2012
@ www.simplexgrinnell.com
© 2012 Tyco Fire Protection Products. All rights reserved. All specifications and other information shown were current as of document revision date and are subject to change without notice.



6.Simplex

UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

LifeAlarm Fire Alarm Control Panels

4006 Series Fire Alarm Control Panels
Providing up to Ten IDCs and Four NACs

Control panel operator convenience features:

e Wide viewing angle 2 x 20 (40 character) alphanumeric
LCD and dedicated LEDs provide convenient panel
status information

e Operation is programmable using a multi-function
keypad and the panel LCD or via service computer (PC)

e RS-232 service port provides upload/download PC
access for panel configuration and event history logs

e Software updates are via PC download
e Convenient library of standard custom label terms

e Standard on-board DACT provides: Contact 1D, 3/1, 4/2,
BFSK, and SIA formats

o WALKTEST silent or audible system test

e Voltage and current for both the battery charger and the
battery can be displayed at the front panel LCD

Five Standard Initiating Device Circuits (IDCs):

e Five Class B IDCs with optional expansion to ten, all
with individual zone disable

e Monitor 2-wire or 4-wire initiating devices including
TrueAlarm smoke detectors

e Optional Class A Adapter Module

Two Standard Notification Appliance Circuits (NACs):

e Class A or Class B outputs with solid state overcurrent
protection per NAC, each rated for 2 A

e Selectable for Simplex® SmartSync two-wire
horn/strobe control or synchronized strobe control

Standard Power Supply:

e Provides 3 A maximum @ nominal 24 DC

e Automatic input power selection operates with 120 VAC
or 240 VAC, 50 or 60 Hz

e On-board temperature compensated battery charger for
up to 12.7 Ah batteries in cabinet (UL and ULC) and up
to 25 Ah batteries in separate cabinet (UL only)

Additional standard features:

e Programmable Active Status Reminder

e Two auxiliary relays

e IDCs, NACs, and Relay outputs are power limited (AC
input, battery circuits, and City Circuit Module outputs
are non-power limited)

o Available with beige or red cabinet
e UL listed to Standard 864

Available option modules:

e Door mounted 24 LED annunciator (standard on ULC
models)

e 3 A Expansion Power Supply with two on-board 2 A
NACs that operate the same as standard NACs

4006

Fire Alarm Control

Simplex

4006-9102 (Beige) Standard Control Panel

4006

Fire Alarm Control

Simplex

4006-9122 (Beige) Control Panel with 24 LED Annunciator

Available option modules (Continued):
e Expansion IDC module with five Class B IDCs

e Class A IDC Adapter Module, City Interface Module,
and Auxiliary Relay Module

Remote LCD and LED/Switch Annunciators

For areas requiring from five to ten initiating zones, the
Simplex 4006 Series fire alarm control panels provide
flexible initiating circuit monitoring, extensive
programmable control capability, and LCD annunciated
circuit-specific 20 character custom labels.

*  See page 2 for additional ULC and MEA information. This product has been approved by
the California State Fire Marshal (CSFM) pursuant to Section 13144.1 of the California
Health and Safety Code. See CSFM Listing 7165-0026:318 for allowable values and/or
conditions concerning material presented in this document. It is subject to re-examination,
revision, and possible cancellation. Additional listings may be applicable, contact your local
Simplex product supplier for the latest status. Listings and approvals under Simplex Time
Recorder Co. are the property of Tyco Fire Protection Products.

S4006-0001-8 8/2012



Standard Feature Details

Five Class B IDCs are each capable of supporting up to 30
Simplex current-limited smoke detectors or electronic heat
detectors (see list on page 4) as well as manual stations and
other compatible contact closure initiating devices. IDCs
are capable of Class A operation with an optional adapter
module and can be programmed as Style C (short or open
initiates a trouble) for use with current limited devices only.

Two, 2 A On-Board NACs provide conventional reverse
polarity operation, selectable as Class A or Class B, with
electronic control and overcurrent protection. Operation is
selectable for synchronized strobe or SmartSync horn/strobe
two-wire operation. Horn control can be selected at the panel
for: Temporal pattern coding, Steady On, Slow March Time

Standard Feature Details (Continued)

Power Supply and Battery Charger. DC power output
is 3 A @ 24 VDC for panel use. The temperature
compensated battery charger (sealed lead-acid batteries
only) is rated for up to 25 Ah batteries per UL 864 and up
to 12.7 Ah per ULC-S527. (Up to 12.7 Ah batteries fit in
the cabinet, larger batteries require an external cabinet.)
Panel electronics can measure and display voltage and
current for the power supply, batteries and the battery
charger (standard and expansion power supply). Depleted
battery trouble is monitored and annunciated and depleted
battery cutout can be selected. Active battery status
monitor supervises charger operation.

of 20 beats per minute (BPM), or Fast March Time of
120 BPM. Note: When selected for SmartSync horn/strobe
control, March Time produces 60 BPM.

The 24 VDC Auxiliary output provides up to 500 mA
for system use. (Auxiliary output current is counted for
total power supply capacity.)

Standard Auxiliary Relay Outputs. Two relay outputs
are available, selectable as normally open or normally
closed, rated 2 A @ 30 VDC per below:

Aux Relay 1 is normally assigned to General Alarm
operation but is programmable (see page 7)

Aux Relay 2 (Trouble) is energized when Normal and is
de-energized with a Trouble condition.

On-Board Dual Line DACT. Operation can be selected
for Contact ID, SIA, 3/1, 4/2, and BFSK formats.
Reporting includes Alarm, Supervisory, Trouble, and AC
Failure. Operation includes automatic 24 hour test and
programmable power fail report delay.

Product Selection

Optional Feature Details

Expansion Power Supply. Provides 3 A total @

24 VDC, two additional 2 A NACs, and an additional
auxiliary power output of 500 mA. Output operation is the
same as on the standard power supply.

Expansion IDC Module. Provides 5 additional Class B
IDCs with operation the same as the standard IDCs.

Expansion Relay Module. Provides 10 programmable
relays, jumper selectable as N.O. or N.C. Contacts are
rated 2 A @ 30 VVDC. Typical application is to track
status of each IDC. See page 7 for relay program options.

Class A Adapter Module. Converts 5 IDCs from
Class B to Class A operation. Two modules can be
mounted for use with the Expansion IDC Module.

City Circuit Modules. These modules are available with
or without on-board disconnect switches, depending on
local requirements (either type can be disconnected
through the front panel under password control).
Connections are for Remote Station (reverse polarity) or
Municipal Master (local energy). Reporting includes
Alarm, Supervisory, and Trouble.

Control Panel
Model Color | Description

4006-9102 | Beige

4006-9101 | Red

Standard fire alarm control panel

Listings Standard Feature Summary

MEA 5 Class B IDCs, 2 Class B/Class A
UL, FM, | NACs, 3 A power supply with battery

4006-9122 | Beige | Fire alarm control panel with 24 LED
4006-9121 | Red Annunciator on front door

& CSFM | charger; on-board DACT; 120/240 VAC,
uLc 50/60 Hz (autoselect)

Option Modules
Model Description

4006-9801 | Expansion Power Supply; 3 A, with 2 NACs, 120/240 VAC, 50/60 Hz

4006-9802 | Expansion IDC Module; 5 Class B IDCs

Select up to one of each as required

4006-9803 | Expansion Relay Module; 10 relays selectable as either N.O. or N. C.

4006-9804 | Class A Adapter Module; converts 5 IDCs from Class B to Class A

Select up to two maximum

4006-9805 | City Circuit Module with disconnect switch

4006-9806 | City Circuit Module without disconnect switch

Select one if required

Accessories
Model Description

2975-9811 | Beige semi-flush trim kit; 1-7/16” (37 mm) wide; includes four corners and trim pieces for top, bottom, and sides

2975-9812 | Red semi-flush trim kit; 1-7/16” (37 mm) wide; includes four corners and trim pieces for top, bottom, and sides

4009-9801

Beige External Battery Cabinet for up to 25 Ah batteries; mounts close-nippled to control panel cabinet; dimensions =
16-1/4" W x 13-1/2" H x 5-3/4” D (413 mm x 343 mm x 146 mm) [depth increased for 25 Ah effective 7/2005]

Batteries, 12 Volt (select one battery model per system standby requirements; order quantity of two)

Model Size Model Size Location

Model Size Location

2081-9272 | 6.2 Ah | 2081-9288 | 12.7 Ah
2081-9274 | 10 Ah

2081-9275 | 18 Ah | Requires 4009-9801 External Battery
2081-9827 | 25 Ah | Cabinet (UL listed only)

2 S4006-0001-8 8/2012

For cabinet mount




Keyboard Reference

FIVE STATUS INDICATOR LEDs provide system status indications in
addition to LCD information, LEDs flash to indicate the condition and
then when acknowledged, remain on until reset

THREE PROGRAMMABLE LEDs
2 X 20 LCD READOUT, LED backlighted during normal conditions and abnormal provide custom labeling (labels insert into
operating conditions, provides up to 20 characters for custom label information a pocket), the top two LEDs are

FIRST ALARM DISPLAY: Operation can be selected for maintained display of first selegtable as red or yellow, the bottom
: LED is selectable as green or yellow
alarm until acknowledged

SYSTEM NORMAL

YSTEM SYSTEM ALARM AC
SUPERVISORY  TROUBLE SILENCED POWER

o ) ‘ . SYSTEM RESET restores
control panel to normal when
all alarmed inputs are
ALARM TROUBLE ALARM SYSTEM
ACK ACK SILENCE RESET returned to normal

CONTROL
PANEL VIEW

with door closed

DISABLE
ENABLE

ALARM ACK acknowledges a Fire PREVIOUS

Alarm condition, logs the GHI ALPHANUMERIC
acknowledge, silences the operator W 4 5 KEYPAD provides
panel and all annunciator tone-alerts, PORS < TUV  WXYZ programming entry of
and steps through the active Alarm list 7 8 9 numbers and letters

SUPV ACK acknowledges system
supervisory conditions, logs the
acknowledge, silences the operator
panel and all annunciator tone-alerts,
and steps through the active

1
1
i 0
|

------- F

,_______
- Pooooo

ALARM SILENCE causes audible notification appliances

Supervisory list TROUBLE ACK acknowledges to be silenced, used after evacuation is complete and
system troubles, logs the while alarm source is being investigated
FIVE NAVIGATION KEYS: MENU selects acknowledge, silences the
the on-screen programming menu; left and operator panel and all annunciator
right arrows moves the position on the tone-alerts, and steps through the FOUR EXTENDED FUNCTION KEYS: ENTER confirms
screen, and PREVIOUS and NEXT active Trouble list selections, EXIT/CLEAR backs out of the present screen menu
navigate screen selections and clears information that has not been entered, FUNCTION

enables the active function menu, DISABLE/ENABLE toggles
the function or circuit status as appropriate per the selected
screen

Door LED Annunciator Details

'RED LED
YELLOW LED

Fire Alarm Annunciator

O) CJ @)
() ) @)
O) CJ @)
@ @ @)
@) () @)
@) @ C)
O) CJ @
O) @ @)

14 CUSTOM LABEL AREAS are available, typically for IDC

and NAC annunciation (shown labeled for reference, blank FOUR YELLOW LEDs provide
labels are provided); dual LED locations have a Red LED default NAC Trouble annunciation
(top) and a Yellow LED (bottom); labels insert into pockets (shown labeled as NAC 1-4)

behind the overlay; LED operation is programmable to track
other monitored status conditions
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Specifications (Refer to Installation Instructions 579-704 for additional information)

Power Ratings
Input Voltage

120 VAC, 60 Hz; 220/230/240 VAC, 50/60 Hz, auto-select

AC Input Ratings Input Current, Standard

2 A maximum @ 120 VAC input; 1.5 A maximum @ 240 VAC input

Input Current with
Expansion Power Supply

4 A maximum @ 120 VAC input; 3 A maximum @ 240 VAC input

Power Supply Output Rating

3 A maximum @ 24 VDC in alarm (see NAC details on page 6)

Battery Charger

Temperature compensated charger is rated for up to 25 Ah per UL 864; up to
12.7 Ah per ULC-S527

Standby Current

130 mA; with 5 IDCs fully loaded, tone-alert silenced, trouble LED on

Standard Circuit Ratings (NOTE: Total DC current = 3 A maximum)

Notification Appliance Circuits (NACs)
NOTE: See details on page 6

2 A maximum @ 24 VDC, per circuit; available as Class A or Class B;
Class B end-of-line resistor = 10 kQ, 1/2 W; Model 4081-9008 (P/N 733-894)

Supervisory Current

3 mA maximum

Alarm Current

60 mA maximum

Initiating Device

Circuits (IDCs) Capacity

Each IDC supports up to 30 detectors (smoke or electronic heat) and manual
stations as required; wiring distance is limited to 50 Q maximum

End-of-Line Resistor

3.3 kQ, 1/2 W; Model 4081-9002 (P/N 733-893) for Class B IDCs

Quantity Supported

Up to four annunciator modules per panel (see page 5 for details)

Wiring Type

Twisted pair, or twisted, shielded pair; 18 AWG (0.82 mm?)

Bus-Style Wiring

Up to 4000 ft (1219 m); 0.58 pF (580 nF) maximum capacitance; 35 Q max.

Annunciator “T-Tap” Wiring

Up to 10,000 ft (3048 m) total wiring; up to 2500 ft (762 m) to farthest device

Communications
Line Matching Resistor

Bus-style, connect one at panel and one at end of line

T-Tap, connect one at panel and one at farthest device (part number 733-974)

Suppression

Use 2081-9044 Overvoltage Protectors where wiring leaves and enters a building
(refer to data sheet S2081-0016)

Auxiliary Power Output

500 mA maximum @ 24 VDC

Relay 1

Programmable operation Contacts rated 2 A @ 30 VDC, 0.35 power factor;

Standard Auxili Relay Output:
andard Auxiliary Relay Outputs Relay 2

Trouble operation jumper selectable as N.O. or N.C.

Wiring Connections for Above Circuits and
AC Input

Option Module Ratings
Class A IDC Adapter Module

Terminals rated for 18 AWG to 12 AWG (0.82 mm? to 3.31 mm?)

Five circuits per module, rated same as circuits

Ten Relay Auxiliary Contact Ratings

2 A @ 30 VDC, 0.35 power factor; jumper selectable as N.O. or N.C.

Module 4006-9803

Environmental Ratings
Operating Temperature Range

Wiring

Terminals rated for 18 AWG to 12 AWG (0.82 mm? to 3.31 mm?)

32° to 120°F (0° to 49° C)

Operating Humidity Range

Up to 93% RH, non-condensing @ 100.4° F (38° C) maximum

Reference Information, Compatible Simplex Peripherals

Compatible Simplex Detectors

100 Q, 1/2 W; 4081-9011;

Model Type Description Data Sheet
4098-9601 Standard detector (2.8% nominal
~Inos.orne | Photoelectric smoke detectors o (2.5% 3 - S4098-0015
4098-9605 : . Reduced sensitivity detector (3.5% nominal)
———— ——— | for 2-wire and 4-wire bases
4098-9602 Combination smoke and heat detector S4098-0017
4098 Series | Duct detector housings 2-wire and 4-wire models S4098-0029
4098 Series | lonization Smoke Detectors 2-wire and 4-wire models S4098-0018
_ 4098-9612 | 1357 F (57°C) Fixed temperature heat detector
4098-9614 | Electronic heat detectors for 200° F (93°C) $4098-0014
4098-9613 | 2-wire and 4-wire bases 135° F (57°C) | Fixed temperature heat detector with
4098-9615 200° F (93°C) | rate-of-rise detection
Compatible System Expansion Panels
Model Type Description Data Sheet
4003 Series | Voice Control Panel Pr_owdes a remote voice co_ntrol panel_ with on-board NACs, internal S4003-0002
microphone, and remote microphone input
. Provides remote NACs; includes power supply and battery charger; )
4009 Series | Remote NAC Extender 4 extenders max/NAC; 4006 uses NAC output to provide control $4009-0002

Note: Contact your local Simplex Product Supplier for additional compatible peripherals.

4
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Supervisory and Alarm Currents

Model Module Supervisory Alarm
4006-9101 ' 160 mA
4006-9102 Standard fire alarm control panel 130 mA + 60 mA per IDC in Alarm
4006-9121 . . 210 mA
4006-9122 Control panel with 24 LED Annunciator 148 mA +60 mA per IDC in Alarm
4006-9801 | Expansion Power Supply 50 mA 60 mA
4006-9802 | Expansion IDC Module 50 mA + 60 mA :eor A i Alarm

. 0 mA 0 mA
4006-9803 | Expansion Relay Module + 10 mA per energized relay + 10 mA per energized relay
. - 0 mA normal; 0 mA normal;

4006-9804 | Five Circuit IDC Class A Adapter 10 mA per IDC in trouble 10 mA per IDC in trouble
4006-9805 | City Circuit Module with disconnect switch 30 mA 60 mA
4006-9806 | City Circuit Module without disconnect switch 30 mA 60 mA

Remote LCD Annunciator (see data sheet
4606-9101 S4606-0001) 65 mA 140 mA

Remote LED/Switch Annunciator (see data 70 mA
4610-9111 | 1 et S4610-0001) 40 mA (all LEDs and tone-alert on)

** Current Calculation Information:

1. To determine total supervisory current, add currents of modules in panel to base system value and all auxiliary loads.

2. To determine total alarm current, add currents of modules in panel to base system alarm current and add all panel NAC loads

and all auxiliary loads.

Remote Annunciator Options

The 4006 supports up to four annunciator options
including:

e Door Mounted 24 LED Annunciator

e 4610-9111 Remote LED/Switch Annunciators

e 4606-9101 Remote LCD Annunciators
Annunciators communicate at a rate of 9600 baud with
24 VDC power supplied by separate wiring.
4610-9111 LED Annunciator Features:

e 16 LEDs with programmable functions and dedicated
LEDs for Alarm Silenced, Lost Communications,
Trouble, and Power-on

o Keyswitch access controlled switches for
Acknowledge, Alarm Silence, Reset, and Lamp Test

e Local tone-alert

O

) € Simplex O

4610-9111 LED/Switch Annunciator

4606-9101 LCD Annunciator Features:
e LCD readout with two lines of 40 characters each and

LED backlighting

o Wide viewing angle, super-twist design
o Keyswitch access controlled

Control switches and status LEDs for:
e Alarm, supervisory, or trouble acknowledge
e Alarm silence and System Reset

Three programmable LED indicators:
e Two LEDs are selectable as red or yellow

One LED is selectable as green or yellow
With provisions for custom labeling

NORMAL
UG

[}

AARM. | SYSTEM
SLENCE  RESET

@ 6 Simplex

4606-9101 LCD Annunciator
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IDC Operation Modes

The following IDC operation modes are selectable from either the front panel or the PC programmer

Function Type Description Device State | IDC Status
Normal = | NORMAL
. . Current Limited = | FIRE
FIRE Fire monitor zone Short = | FIRE
Open = | TROUBLE
WATER Waterflow monitor zone
HEAT Heat detector zone c . T.or.rtnezjl = E”%EMAL
urrent Limited =
DUCT Duct detector _zone Short = | FIRE
PULL Manual (pull) station zone Open = | TROUBLE
SMOKE Smoke detector zone
Normal = | NORMAL
. . Current Limited = | SUPERVISORY
SO Sprinkler Supervisory Short = | SUPERVISORY
Open = | TROUBLE
Normal = | NORMAL
WSO Combination waterflow and water supervisory Current Limited = | SUPERVISORY
zone Short = | ALARM
Open = | TROUBLE
Normal = | NORMAL
SUPV Supervisory monitor Current L'g:sg : ggigix:gggz
Open = | TROUBLE
Normal = | OFF
UTIL Supervised utility monitor Current L'g:gft : 8m
Open = | TROUBLE
Normal = | NORMAL
TROUBLE Trouble monitor Current L'g:gft : ﬁgggtg
Open = | TROUBLE
Verified fire alarm; the abnormal (current limited) Normal = | NORMAL
VSMOKE state causes the élarm verification cycle to start; Current Llrg;]te;jt f \F/II;:?'TEIFY
a short is an immediate alarm ort=
Open = | TROUBLE
Normal = | NORMAL
) . Current Limited = | FIRE
STYLEC Style C fire monitor Short = | TROUBLE
Open = | TROUBLE
Normal = | NORMAL
LATSUPV Latching supervisory monitor (supervisory Current Limited = | SUPERVISORY
latches until system is reset) Short = | SUPERVISORY
Open = | TROUBLE

Detailed NAC Ratings

NAC Ratings, Maximum per NAC

Appliances

Special Application: 2 A;
strobe synchronization is UL listed across all 4
system NACs for these 4906 Series appliances

Simplex 4901 Series (horns) and 4906 Series Multi-Candela non-addressable
strobes, horn/strobes, and speaker/strobes (contact your Simplex product
representative for compatible appliances)

Regulated 24 VDC: 15A

NOTE: Maximum strobe load on main power
supply or expansion power supply is 1.35 A per
power supply (2.7 A total); remainder of power
supply rating is available for other loading

Power for other UL listed appliances; use associated external synchronization
modules where required

6 S4006-0001-8 8/2012



NAC Operation Modes

Function Type
SSIG

Description
Alarm signal, on until silenced

RSIG Alarm signal, on until reset

TROUBLE Trouble signal

SUPV Supervisory signal

QALERT SmartSync 2-wire horn/strobe control; horn on until silenced, strobe on until reset

WHEELOCK girrc])q\gldeexss\{:lgsiock strobe synch protocol when using only Wheelock strobes on panel, not to be mixed with
UTILITY Utility signal, generic non-alarm

Relay Operation Modes

The following relay operations are selectable from either the front panel or the PC programmer.

Common Fire Alarm Operations

Function Type Relay Activates Upon Relay Deactivates Upon
SRELAY General Alarm Silence

RRELAY General Alarm Reset

SUPV Supervisory condition Clear

TRBL Trouble condition Clear

Special Functions

Function Type

Description

UTILITY Utility IDC in the same alarm group activates

PRIMARY General alarm; relay is tied to Primary Elevator Recall contacts

ALTERN General alarm; relay is tied to Alternate Elevator Recall contacts

DRESET Relay provides 24 VDC power to 4-wire detectors; relay turns off for 5 seconds on System Reset
DHOLDER Relay provides 24 VDC to larger door holder relay with separate power source; relay activates on general

alarm to remove power to door holder relay and close doors

Additional Programming Feature Details

Function

Custom labels

Details

Up to 20 characters per point; a built-in message library provides for commonly used words for easy front
panel programming

Message Library

For front panel label creation convenience, the following words can be selected as part of a custom label
( _designates a built-in space; typing the first letter of a word/number will select the closest word in
alphabetical/numerical sequence)

North Center Basement Lobby main Boiler_RM Elevator
Fir_3 Floor - )
South | rear Fir 4 Garage Office first Classroom Entrance Storeroom
East 5th - 9 Patient | 2nd Closet_ Restroom Wing
FIr_5 Hallway )
West Fir_1 RM HVAC Room upper 3rd Corridor Room Zone
Front Fir_2 - Kitchen lower 4th Elect RM Stairway

Three separate logs: Alarm (100 entries), Supervisory (100 entries), and Trouble (300 entries); logs can be

History logs queried separately, or as a combined log; logs can be downloaded for printing or archiving using the RS-232
service port
Automatically scans system for installed option modules and configures panel programming accordingly;
Autoprogram modes are available to detect new modules only, recreate default programming and then add all modules

found

Alarm Groups

Up to 99 alarm groups are available, any point may be in up to 3 alarm groups; this allows NAC and relay
operation to be associated with IDC inputs according to local response requirements

WALKTEST

Allows one person to perform system testing; alarm or trouble tests are followed by automatic reset; the alarm
zone is sounded out by associated audible notification or the response is silently logged into the Alarm log

Manual Control

Allows selection of individual relays or NACs for system testing

Passcode
Protection

(4-digit number)

Level 1 = Acknowledge, Silence, System Reset, View logs, View point information, and Lamp Test
Level 2 = All Level 1 + Set Time/Date, Point Control, Enable/Disable points

Level 3 = All Level 2 + Clear logs, Clear verification tallies, Custom label editing, and WALKTEST
Level 4 = All Level 3 + Programming, Upload/Download; this is the Service access level
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Installation and Module Placement Reference

~-¢——Box width 15-5/8" (397 mm)———»

Knockouts
located on

and sides

are
top

Relay
Expansion
Module*

13-1/2"

(343

A

mm)

iz
SO S

SlelskRIck
SieiS2isi

Class A
Adapter
Modules*

Door thickness
5/8" (16 mm)

(AC Input Terminals ) City Module*
|

Battery Area
No conduit or wiring in this area d

Expansion
Power Supply*
(extends under
IDC Expansion
Module space)

—13-1/4" (337 mm)———»

* Indicates optional modules

>

(Top and side views are
shown with door installed)

Box depth = 4-3/4" (121 mm)

IDC Expansion
Module* ~

i e )

O

16"
(406 mm)

NOTE: For semi-flush mounting, cabinet
must extend 1-1/2" (38 mm)
minimum from wall surface

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited.
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Conventional GES/GEC Series Wiring Diagrams

UL Listed UL Listed
Control - ) Control Signal Signal
Panel Signal Signal Panel S+ S+ S- H+ H- S+ S+ S- H+ H-
S+ S+ S- H+ H- S+ 8+ S- H+ H- Supervised IS S QS Sl |S S SR Sl
Supervised REEREEE) REEERE Signal Circuit
Signal Circuit ® 7 END OF LINE
@ \ RESISTOR
\ } END OF LINE O
RESISTOR
@ & \ @ END OF LINE
% RESISTOR
©

NOTES:

¢ All strobes are designed to flash as specified with continuous applied voltage. Strobes should not be used on coded or pulsing
signaling circuits. However, use of the Gentex AVSM control module or Gentex synchronization protocol is permitted to synchronize
the strobe, horn and/or mute the horn. See Technical Bulletin 014 for additional information.

* FOR SYNCHRONIZATION WIRING INFORMATION, REFERENCE AVSM CONTROL MODULE DATA SHEET (551-0031)
AND/OR AVSM CONTROL MODULE MANUAL (550-0284) FOR SYNCHRONIZATION MODULE WIRING DIAGRAMS. AVSM

CONTROL MODULE DATA SHEET AND MANUAL CAN BE OBTAINED AT http://www.gentex.com OR CALL GENTEX
CORPORATION AT 1-800-436-8391.

* When synchronizing the GEH 12VDC Series, the Gentex AVSM control module or Gentex synchronization protocol MUST be used.

Architect & Engineering Specifications

The audible and/or visible signal shall be Gentex GE Series or approved equal and shall be listed by Underwriters
Laboratories Inc. per ANSI/UL 1971, ANSI/UL 1638 and/or ANSI/UL 464. The notification appliance shall also be listed
with the California State Fire Marshal (CSFM) and the Bureau of Standards and Appeals (NYC).

The notification appliance (combination audible/visible and audible units only) shall produce a peak sound output of
100dBA or greater at 12VDC or 24VDC as measured in an anechoic chamber. The signaling appliance shall also have the
capability to silence the audible signal while leaving the visible signal energized with the use of a single pair of power
wires. Additionally, the user shall be able to select either continuous or temporal tone output with the temporal signal
having the ability to be synchronized.

The audible/visible and visible signaling appliance shall also maintain a minimum flash rate of 1Hz or up to 2Hz
regardless of power input voltage. The appliance shall also be capable of meeting the candela requirements of the ADA
(75Cd) for the combination listed (UL 1971/UL 1638) listed models. The appliance shall have an operating current of 67mA
or less at 24 VDC for the 15/75Cd for the strobe circuit.

The appliance shall be polarized to allow for electrical supervision of the system wiring. The unit shall be provided with
a mounting bracket with terminals with barriers for input/output wiring and be able to mount to a single gang or double
gang box or double workbox without the use of an adapter plate. The unit shall have an input voltage range of 16-33 volts
with either direct current of full wave rectified power.

The appliance shall be capable of test supervision without disconnecting wires, verify voltage without removing unit and
be capable of mounting to a surface back box.

24 units per carton
27 pounds per carton

Important Notice: 5 5 1 -0049'02

These materials have been prepared by Gentex Corporation ("Gentex") for informational purposes only,
are necessarily summary, and are not purported to serve as legal advice and should not be used as

such. Gentex makes no representations and warranties, express or implied, that these materials are

c D n p o n AT I o N complete and accurate, up-to-date, or in compliance with all relevant local, state and federal laws, regu-
lations and rules. The materials do not address all legal considerations as there is inevitable uncertainty
Fire Protection PrOdUCtS G rou p o WWW. gentex com regarding interpretation of laws, regulations and rules and the application of such laws,

regulations and rules to particular fact patterns. Each person's activities can differently affect the

10985 C hicago Drive e Zeeland, Michigan A9464  obligations that exist under applicable laws, regulations o rules. Therefore, these materials should be
used only for informational purposes and should not be used as a substitute for seeking professional
6 1 6392 . 7 1 95 o 1 800436839 1 o 6 1 6392 42 1 9 Fax legal advice. Gentex will not be responsible for any action or failure to act in reliance upon the
information contained in this material.
Gentex Corporation reserves the right to make changes to the product data sheet at their discretion.



6.Simplex

UL, ULC, CSFM Listed; FM Approved;
MEA (NYC) Acceptance*

Multi-Application Peripherals

Non-Coded, Non-Addressable Manual Stations;
2099 Series Single and Double Action Operation

Features

Manual fire alarm stations for general purpose
applications:

e Operation complies with ADA requirements

o Pull lever protrudes when alarmed

e Break-rod is supplied (use is optional)

e Screw terminals for wiring connections

e Tamper resistant reset key lock (keyed same as
Simplex® fire alarm cabinets)

Operation types include:

e Single action

e Double Action, Breakglass or Push Type

o Institutional Model, key operated only

e Optional NO GRIP Single Action Retrofit Kits are
available with a more easily operated pull lever for
applications where anticipated users may find the
standard station lever difficult to activate

e Optional Local Alarm cover

e Optional pre-signal and annunciator contacts

Multiple mounting options:

o Surface or semi-flush with standard boxes or matching
Simplex boxes

o Flush mount adapter kit

UL listed to Standard 38

Activation of the Simplex single action manual stations
requires a firm downward pull to activate the alarm switch.
Completing the action breaks an internal plastic break-rod
(visible below the pull lever, use is optional). The use of a
break-rod can be a deterrent to vandalism without interfering
with the minimum pull requirements needed for easy
activation. The pull lever latches into the alarm position and
remains extended out of the housing to provide a visible
indication.

Double Action Stations (Breakglass) require the
operator to strike the front mounted hammer to break the
glass and expose the recessed pull lever. The pull lever then
operates as a single action station.

Double Action Stations (Push Type) require that a
spring loaded interference plate (marked PUSH) be pushed
back to access the pull lever of the single action station.

Station reset requires the use of a key to reset the manual
station lever and deactivate the alarm switch. (If the break-
rod is used, it must be replaced.)

Station testing is performed by physical activation of the
pull lever. Electrical testing can be also performed by
unlocking the station housing to activate the alarm switch.

FRE (@) AL |

©
i

PULL DOWN PULL DOWN
— e
SSimplex SSimplex

Double Action
Station (Push Type)

(FIRE | (@) ALari I [ocal @)

Single Action Station

PULL | [DOWN PULL  DOWN
® -
SSimplex S Simplex

Local Fire Alarm
Cover Option

Double Action
Station (Breakglass)

FRE (@) aRu

?E!!!!!!h--—=====%=§=
f——

@ -
!»
_F)

4099-9805 NO GRIP
Retrofit kit

4

KEY
OPERATED
ONLY

Ssimplex

Single Action Station with
Institutional Cover

Operation (Continued)

Institutional Stations activate by key operation only
allowing access for manual alarms to be initiated by
authorized personnel. Operation requires key insertion
and opening of the station cover.

Single Action Station NO GRIP Retrofit Kit
4099-9805. For applications such as California Building
Code, Title 24, which requires “Controls and operating
mechanisms shall be operable with one hand and shall not
require tight grasping, pinching or twisting of the wrist”
the model 4099-9805 Retrofit kit provides a more easily
operated pull lever compared to standard stations.

* Refer to page 2 for models with MEA acceptance. These products have been
approved by the California State Fire Marshal (CSFM) pursuant to Section 13144.1 of the
California Health and Safety Code. See CSFM Listing 7150-0026:175 (Pull Boxes) and
7150-0026:0224 (NO GRIP Retrofit Kit) for allowable values and/or conditions concemning
material presented in this document. It is subject to re-examination, revision, and possible
cancellation. Additional listings may be applicable; contact your local Simplex product

supplier for the latest status. Listings and approvals under Simplex Time Recorder Co. are
the property of Tyco Fire Protection Products.

S2099-0007-17 5/2012



Operation (Continued)

Pre-Signal Option activates when the lever is pulled.

General alarm initiation requires a key to activate a
keyswitch located behind the pull lever.

Station Reset requires the use of a key to reset the
manual station lever and deactivate the alarm switch.
If the break-rod is used, it must be replaced.

Testing requires physical activation of the pull lever
(except for institutional stations).

Application Reference

Refer to NFPA 72, the National Fire Alarm and Signaling

Code, and all applicable local codes for complete
requirements for manual stations.

Product Selection

Application Reference (Continued)

The following summarizes the basic requirements.

1. Stations shall be located in the normal path of exit
and distributed in the protected area such that they
are unobstructed and readily accessible.

2. Mounting shall be with the operable part not less than
42 in (1.07 m) and not more than 48 in (1.22 m)
above floor level.

3. At least one station shall be provided on each floor.
Additional stations shall be provided to obtain a
travel distance not more than 200 ft (61 m) to the
nearest station from any point in the building.

4.  When manual station coverage appears limited in any
way, additional stations should be installed.

Single Action Models (General Alarm)

vodel | MEA | Pressignal | soiBTIRTG | Contacie Ne. | cover | Cover | " Notes
2099-9754 v 1
2099-9101 v v
2099-9102 v v 2
2099-9107 v v
2099-9755 v v 1
2099-9762 v v 1

Double Action Models (General Alarm)

Model MEA Break-Glass Push Pre-Signal CAonnr;;anNt%_ (:Aonnr;ggtcsla’\tlf)é. M%%?é'sng
2099-9103 v v 1
2099-9104 v v v
2099-9105 v v v 2
2099-9108 v v v
2099-9756 v 1
2099-9757 v v
2099-9758 v v 2
2099-9759 v v v

Accessories

Model Description
4099-9805 | Retrofit Kit for field conversion of a single action station to a NO GRIP station; (reference Instructions 579-1007)
2099-9803 | Replacement breakglass (standard, English)

2099-9804 | Replacement break-rod

2099-9819 | Flush adapter kit, black (refer to page 4)

2099-9820 | Flush adapter kit, beige (refer to page 4)

2099-9822 | Replacement retaining clip for breakglass

2099-9828 | Institutional cover kit

2975-9178 | Red, surface mount box, sheet metal, 5-3/16" H x 4" W x 2-3/16" D (127 mm x 102 mm x 56 mm)
2975-9022 | Red, cast aluminum surface mount box, 5" H x 3-7/8" W x 2-3/16” D (127 mm x 98 mm x 56 mm)

Notes:

1. These models can be semi-flush mounted using a standard single gang 2-1/2" (64 mm) deep switch box. DO NOT RECESS BOX,
mount box flush or with 1/16” (2 mm) maximum protrusion. These models can also be surface mounted on a Wiremold box model
number V57448S, 4-5/8" H x 2-7/8" W x 2-1/4" D (117 mm x 73 mm x 57 mm).

2. For surface mount, these models require 2975-9178 or 2099-9022 boxes. For semi-flush mount, these models require a 4”
(102 mm) square box with a single gang cover plate (see diagram on page 3).

Additional Manual Station Reference

Non-Addressable Manual Stations
Releasing Stations

Data Sheet | Addressable Manual Stations | Data Sheet
S2099-0010 | Standard Addressable S4099-0001

Stations for hazardous locations (Ring-Pull)

S2099-0008 | Addressable for Releasing S4099-0002

Metal housing and explosion-proof/weather-proof stations (T-Handle) | S2099-0009 | Wire Guard (addr./non-addr.) | S2099-0004

2 S2099-0007-17 5/2012



Surface Mounting Reference

2975-9178 Box

5-3/16" H x 4" W x 2-3/16" D
(132 mm x 102 mm x 56 mm)
(ordered separately) \'

2975-9022 Cast Box

Knockouts located
top and bottom

5" H x 3-7/8" W x 2-3/16" D
(127 mm x 98 mm x 56 mm)

(ordered separately)

c—

il

-

g
(227 mm)

| FIRE }{ALARM}

| PULL DOWN |

Station cover
hinges open for
installation access

/

|

Semi-Flush Mounting Reference

Single Gang Box Mount
Single gang box, 2-1/2" deep
(64 mm), RACO #500 or equal

(supplied by others) i

5 0
[¢]

O

>

O
|

|<—3-3/4" (95 mm)—>| I

Access for 3/4" threaded
conduit located top and bottom

£

1" (25.4 mm)

Side View

Simplex 2975-9178 box
(shown for reference)

N\

M

4" Square Box Mount
4" (102 mm) square box, 2-1/8" (54 mm) minimum
depth, RACO #231 or equal (supplied by others)

D W W

(¢]

RG

Mount flush or with

,
% |

—

ALARM

1/16" (2 mm) -»
maximum extension
DO NOT RECESS

4" Square box

with cover plate

N e N

&

% Station -

| PULL DOWN |

Single gang cover plate, 3/4"
(19 mm) extension, RACO #773
or equal (supplied by others)

side view

e

./'

L/

el

Wall surface

Single gang
box outline

L

Semi-Flush Mount Side View

$2099-0007-17 5/2012



Flush Mount Reference

Flush mount adapter kit
2099-9819, Black

2099-9820, Beige \ M

Box must be recessed into wall

1" to 1-1/8" (25.4 mm to 29 mm)

FIRE ALARM

g
5 ¢
(203 mm) Hole cutout must be a
minimum of 6" H by 5" W
(6"2 (152 mm by 127 mm)
15
mm) o

S Simplex

4-11/16" (119 mm)
square box, 2-1/8"
(54 mm) minimum
depth (by others)

Wall
surface

4-3/4" (121 mm)
6-3/4" (171 mm)

—_—

Y

Front View Side View
Specifications
Wire Connections Screw terminal for in/out wiring, for 18 to 14 AWG wire
UL Listed Temperature Range 32°to 120° F (0° to 49° C) intended for indoor operation
Humidity Range Up to 93% RH at 100° F (38° F)
Housing Color Red with white raised lettering
Material Housing and pull lever are high impact polycarbonate
Pull Lever Color White with red raised lettering
Housing Dimensions 5" H x 3-3/4" W x 1” D (127 mm x 95 mm X 25 mm)

TYCO, SIMPLEX, and the product names listed in this material are marks and/or registered marks. Unauthorized use is strictly prohibited. NFPA 72 and National Fire Alarm
and Signaling Code are trademarks of the National Fire Protection Association (NFPA). Wiremold is a trademark of the Wiremold Company

s Si m IEX Tyco Fire Protection Products « Westminster, MA ¢ 01441-0001 « USA S2099-0007-17 5/2012
, p

www.simplexgrinnell.com
© 2012 Tyco Fire Protection Products. All rights reserved. All specifications and other information shown were current as of document revision date and are subject to change without notice.
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