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FIRE SAFETY TREE

(]

MANAGE FIRE

NFPA
CONTROL FUEL &
OCCUPANTS.KNOWLEDGE MATERIAL PROPERTIES
....PRACTICE.........
CONTROL FIRE BY
CONSTRUCTION
OPERATION &
MAINTENANCE
FIRE SUPPRESSION
& COMMUNICATION

FIRE BRIGADE

Source: NFPA 550

(fire alarm)

Fusion Consultants , July 1994
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PROJECT MANAGEMENT wamaasulWszuuutamawadalvinewls
aunysalotnals
How to deliver a reliable Fire Alarm System to
your customers?

PRE

CONSTRUCTION

* Design * Installation * Operation
* Cost * Construction * Maintenance
» Tender * Supervision * Risk assessment

~—_

Post Construction

Warrantee/Bonds/Maintenance Agreement (MA)

Drawing/Manual/Training

Planning (Normal/Emergency)
~ Building Audit 7
— Risk Assessment
— Fire Drill

Operation & Maintenance
- Costing/Finance
Security

Fire safety

House Keeping

Qutsources; Service Providers

Laws/Building officials, etc.

a o v o
WBQYE IUNTIYIA | FUSION



Summary of Fire Safety in Buildings
+ Limit Combustible Materials @@

« Compartment or Area of Refuge x
 Vertical Opening Protection (preventing heat/ su@p d) @@x
* Fire Engine Access/ Exterior Planning / ai>e

« Means of Egress (including Elrner<l> h

Smoke Control System

Fireman Laft (s) @ %w%

Fire Commarn

* Fire Alarm Sys
* Mass notification with%e%fwo ways communication

» Automatic Sprinkler or Suppression Systems
+ Other related and supporting systems; AHUs, CCTV, Gen-set, etc

***FIRE SAFETY MANAGEMENT***
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Power law heat release rates with t*
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Haat reloase rate (Biw'sac)

Fual fire imansity coafficlants (Blu/sac®)
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HRR Curves: Simplified Shapes with t2

Q=a (t-t,)°
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Evacuation Modeling (Pathfinder) and
Fire Modeling (Fire Dynamic Simulator)
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Density (p/m’)
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1.50 0 1 ) 3 i
= 30 { P o Foe T T T 316
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= = 251 Stair Riser and Tread Type
e 100 2 2 7.510 L
= E < 1 112
= E 20+
£ 150 4075 £ i 6512
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=0 Hos0 ® o=l {08
&
S0f H0.25 el
2 04
0 . L - L 0 5t
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Area Density, & 0 L 1 1 ! L L L 0
0 01 02 03 04
Figure 4.2 Comparison of normal velocity and veloc- Density (p/ff)
1y d“_r ing emergencies (Predtechenskii vigure 4,5 Specific flow as a function of density.
and Milinskii 1978).
Table 4.5:
Mean Velocity for Impaired Individuals (Shields et al. 1996)
Impairment Level Walkway Stairs down Stairs up
o vy fpm m/s fpm m/s fpm m/s
Electric wheelchair 260 0.89 o N T
Manual wheelchair 200 0.69
Crutches 280 0.94 43 0.22 43 0.22
Walking stick 160 0.81 63 0.32 67 0.34
Walking frame 100 0.51
Rollator 120 0.61
No aid 180 0.93 65 0.33 81 0.41
No disability " 240 1.24 140 0.70 140 070
a o o
WYL IUNTIYIAY | FUSION

Specific Flow (p/s m)
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igure 4.4 Velocity as a function of density.
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' ~ Boundary
Layer
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. i ™ Width
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_Telephones
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» Layer X
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Figure 4.3 Stair geometry. 3] o Efectve i
i { 1
s ! H
ol H
- *\\ Water
J “Boundary | Cooler
7 Layer i B
i, Effective =
Width

Figure 4.6 Section of corridor illustrating effective
width and boundary layer.

Component by Component Analysis

©))
|
& |
: Figure 4.9 Merging egress flows

&= EE)

—

B ]

C‘:' ‘::> (a) Diverging Flow

e @

Figure 4.7 Constrained flow in evacuation of a five- (b) Converging Flow

story building. Figure 4.10 Transition in egress component.
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Figure 6. Home Structure Fires, by Alarm Time: 2009-2013
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Monitor/Control/Relay Modules
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Average Ambient Sound Level
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FIRE GROWTH & TIME
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Manual or Heat Detector ePF/ACS/ZA/Lift
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Manual Alarm/Heat Det.
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Sprinkler Flow Switch = PF/ACS/ZA/Lift
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Specific Initiating Devices (@UNIMULTUAYNIN):
“ALARM”

; o
= c

6 | S 818 |sg
Cause and Effects R s || 4 | L
s o |5 |z (B8l 8=
HUYUviagvHaIou > 2 w —= fud T
S | | 2% e
@ zZ = o +— +—
& Z |o|Z |88 |8
i < = o T |S|®h | &

1st Smoke detector detected > 3minwioreset @ @ @ @ @ @

2nd Smoke detector next to the 15t one e 6 6 o o o
Smoke detector — Atrium (In & Around) oo o ¢ Oo o
Sprinkler flow switch — Atrium (Atiumzone) @ @® @ @ @ @ o
Sprinkler flow switch — Basement e &6 6 6 6 06 0 O
Smoke detector — Basement o0 6 6 Do o0 o

@ o 4

WpRYe JUNI 1IN | FUSION 44



Smoke detector = Extraction fans

@
=
=
E 3
g I
£ |
b I
g I
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Z || Ph-1or2 Iﬂ"'—’“‘”"lll
| Smoke Detector |- — — — _ _ _ rop = = = =1
| mel wie301 9 Atrium
£ e . N /8w )
Specific Initiating Devices (@UNIMULTUAYNIN):
“ALARM”

; S =
pd =1 <
& |0 8¢ |&
Cause andfffects '<_7: E £ 8 $ 3
HUUTiaevHABY S lo |H S e e
S| |E S e e
a |2 |&E (2 e |8 e |&
O |z |Q |z el S [2
L |< |2 |a |[E|Sla o
Smoke detector - At press. fan air inlet e 6 0 ©o [ [
Smoke detector — In front of fire exit door 0o 6 06 Oeo o
Smoke detector — Condo corridor e 6 6 06 O ©
Sprinkler flow switch — Any condo floor O 6 6 06 o o o
Sprinkler flow switch — inside linen chute e 6 6 6 o © o
Smoke detector — Inside condo unit e 6 06 0 O o
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Smoke detector = Pressurized fans

Turn off Pressurized fan

| Smoke Detector [~ =———————

¥ % 1] [Y)
mzﬂnﬁmwmnmaammmmﬂ

Smoke detector = Pressurized fans

“

Turn on Pressurized fan

| Smoke Detector |- — — = — ===

| Inddszamadhiulaniilu
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Smoke detector = Pressurized fans
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Specific Initiating Devices (9Un3alizudayn1a):
“ALARM”

: 5| | =
pa = | =
% O 8 O | <
Cause and Effects = = n | S |8
& G E o 2 | &
HuvHagvHNou % ()] % SI< |35 |3
4 = < = = =
> |z |E =g l3 |3
o =z O b =] 2 (&) (&]
O zZ o 1] [ o) 0]
L |< |2 |a |EfD|lx |x
Smoke detector — Lift machine room e 0 6 ¢ OO0
Smoke detector — Lift lobbies above G.FI O 6 o ©o o o o
Smoke detector — Lift lobby at G.Fl e 6 6 6 o ° o

@ Recall Lift to Alternated Floor
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Smoke detector =2 Lifts

Auto. Recall Lift to Ground

Smoke Detector [ = = = = = = =

Ay A a0 i
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Smoke detec

tor = Lifts
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Ph-1 or2

‘Auto. Recall Lift to Ground

Smoke Detector
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Smoke detector =2 Lifts

Eifaers sbdonafo Tctontenso)

Auto. Recall Lift to another floor

Ph-1
Smoke Detector | = = = = = = —
Tnsaunavuiuay
. C . A v
Specific Initiating Devices (qﬂﬂimﬁll WIW):
“ALARM”
=
O |
} £ g =3
pd S| 2| <
Cause and Effects % O R <<§>
o E R e | < |3 |<
HUUagUIHNDU g =y Slc |2 Z
n 8 | o <
S v |2 [Sl=2 &
o Z o P B = () 5
Z 19 |z ° | 3|3 |«
1228 |lgldl&|&
Smoke detector — Near hold open door e 6 6 0 O ()
Smoke detector — Near fire/smoke curtain ® 6 0 o o o
Atrium exhaust fan activated — Other fire ® ©6 6 06 06 00 0 o
floors fire/smoke curtains
Smoke detector —inGenorfirepumproom @ @ @ @ ©® O
Smoke detector - Near stair discharge at G.Fl ® 6 6 o o o ()

@ Discharge an Alternated Floor

@ o 4
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Smoke detector = Lifts/PF/ACS/GA

T 3
2| &2 -
Cl=| O
AR-AN I
£(5]| & I
=[2]<]|s I
FARAIE I
S - = | <
AL .
EAR-AR-AR -1
I e <|© Pl}-
| Smoke Detector [ = = = = = = = FCP
110917399 GENERATOR Y38 FIRE PUMP
. e . /e
Specific Initiating Devices (9Un3alizudayn1a):
“ALARM”
LOCAL

; )
Zz o
S |2 o |5
Cause and Effects = = E |l wn o
% < | & 5|0 | E
HUUYiagYUNdU CZ) n % = | 2|8
¥ | e e
2 |z | E € |90 | o
5129 |z [ ]S
L |< |2 |a |e(D |0
1%t Smoke detector — Suppression ControlPanel @ @ @ @ o O
2 Smoke detector — SuppressionControlParel @ @ @ @ @ © ©
Trouble signal — Suppression Control Panel ® 6 o ¢

Suppression control panel: Clean agent suppression system

@ Priority is that Alarm, Access Controlled System (ACS), Dampers must be
ALARM, UNLOCK & CLOSE DAMPER by local or suppression control panel

@ o 4
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Specific Initiating Devices (qﬂﬂﬁmwu WIM):

“ALARM”

=
Q
@l
»>
=

s B
; o
x |2 o I
o |9 N > B
Cause and Effects |<—( '<7: E |0 W o
? < g 5 |C M E
HYUriagvHaIou LZ') )] % P < = g
N4 = 3 ©
D o = = O [ [}
(@] =z [0 o c < =
L < |2 |a |@|D o
Fuse link at hood — WetchemicalControlPanel @ @ @ @ ©® ©® @ @
Trouble signal — Suppression Control Panel O 6 o o

Suppression control panel: Wet chemical suppression system.

@ Priority is that Alarm, Access Controlled System (ACS), Dampers must be
ALARM, UNLOCK & CLOSE DAMPER by local or suppression control panel

o A o

Specific Initiating Devices (9Un3alizudayn1a):
“SUPERVISION”

Unlock ACS Door
Shut Off Fuel
Start Vent. Fan

(" )| Stop AHU

Smoke detector - AHU
Smoke detector — Exit stair

Gas detector - General

CO detector - General

Supervisory switch for control valve
Door sensor monitoring

Fire Pump: Malfunction, Start & Stop
Generator: Malfunction, Start & Stop

0000 000 0%
CW W X XX X X X JANNUNCIATOR
0000 OOCGO .WORKSTATION.
o0 "I W X X JPRINTER

o

@ o 4
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Smoke detector = Pressurized fans

U

a

oY
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Smoke Detector  |= = = = = = = =

TV v=l=l=11
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. . o
Specific Equipment (91/n3ai1sznoueinis):
“AUENW (RETURN TO NORMAL)”

: >
x | & 2|3
O 9 ] g E
E | E S| =
2| < g | 8|5
— = = o
O 0 o - 5 | <
Z N ||-|_J © ) ()
3 Lo s
o Z o z o | x =
O 3] 17
O |2 o 2|10 | o
LL < ; o ) _ 14
Pressurized Fan Start ® © o 0 O
Smoke Exhaust Fan Start e 6 o 0 O
Door Unlock e 6 0 ©° ()
Door/Curtain Close (released) e 6 0 o o
Lift Recall to Home ® 6 0 o [
Smoke/Fire damper (activated) e 6 0 o [
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Sequence

L Y

s v oo Y.q sa Y 4
a1 n Mdlmszyuion

L
J luty

a A& ada .
WIINUIINAMA I

B il

it 2 : musnReuuaemsddwsruuiiernuuasndumededsely

A Ya b oda &ooa 1 :
vuﬂnamu:iumﬂmmq (L1 %Y %139 12 TU MUMWIMTANTRIARY

a & Ya o da o
Thsanms) vienuilnaidissiiiammyinm

Cwni

P | L Ja¥ 4 )
NN 3 : MW NIHIIEUUINGR) N

v U oa & odd s e .
dnAnelutuvionuiiivderiau (General Alarm)

SANDWICH ALARM

« VOICE EVACUATION MESSAGE/TONE AND STROBE LIGHT ON THE AFFECTED FLOOR, TWO FLOORS
ABOVE, AND ONE FLOOR BELOW.

IN HANDICAP GUEST ROOMS, ACTIVATE THE PILLOW VIBRATOR AND SPEAKER ON THE AFFECTED
FLOOR, TWO FLOORS ABOVE, AND ONE FLOOR BELOW

TURN OFF AHU ON THE AFFECTED FLOOR, TWO FLOORS ABOVE, AND ONE FLOOR BELOW
UNLOCK ACCESS CONTROL ON THE AFFECTED FLOOR, TWO FLOORS ABOVE, AND ONE FLOOR -
BELOW.

SHUT DOWN GAS ON THE AFFECTED FLOOR, TWO FLOORS ABOVE, AND ONE FLOOR BELOW
DEPLOY THE SMOKE CURTAIN ON THE AFFECTED FLOOR, TWO FLOORS ABOVE, AND ONE FLOOR

BELOW.
+ IFAFFECTED AT THE GROUND OR BASEMENT FLOOR, ACTIVATE ALL ACTIONS ON ALL GROUND AND
BASEMENT FLOORS 8

1.0On Speaker /Strobe All Floor

2.Contact Signal to Lift to Home Run
3.Shut Down Air(FCUU),(OAU)

4.0ff Contact To Sound Off Music(PA) and
Announcement Signal For PA
15.0n Contact to Turn Stile

2 General Alarm [~ 6.0n Contact to Access Control
a1y 3 7.0ff Make up Fan (KMF)
8.Shut Off Gas Station
9.0ff Av System

10.(VMS)Have the central person announce the
alarm
To other building that do not have an alarm.

Not allow sequencing after 1st Alarm
« Atrium smoke exhaust fan, in case of having more than 1 Atrium
* Floor/zone smoke exhaust and make up air fan and damper

@ o 4
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UNTIYIANU

Fire Alarm System (33U aveuwas v

Initiating Device Circult - Conventioast (0C)
or \

$ignating Line Circult - Addressable (SL

Initiation

e

% 0 iecult « G
or

Signating Line Crcuit - Addeessabie (SLC) ™.,

Secondary Power

Communication to
Supervising Station

Emergency Control Functions for MEP Systems (Qﬂﬂiiﬁﬂﬁnﬁ]u)

FUSION

Relay

~

“Control Circuit

Electro-Magnet .-~
Coil

E y Control Output

A"'a_'swlteh Controlled by
Electro-Magnet Coil

54



Emergency Control Functions for Each System (Qﬂﬂiﬁﬂ)ﬂﬂu)

- —— - - - - - - - -

I” \\‘
7 \
I ]
H | SMOKE i
i CONTROL !
23 ]
! 8 | CLOSE :
P FIRE DOOR | |
1 1 ? e i
E Relay E
i : ]
i H Relay i
: E Control Circuits e — :
1 Relay :
\ I
Emergency Control Functions
SAMPLE CONTROL & POWER WIRING
U 2 B +V
ok ok -
-EEI-\\\ Firo ‘E"‘:%‘E’:@S""jj} MANUAL
*an?® AUTO
R T Sy A — /
Foowe - L2
Fire Alarm !Iglli = 7
MC1 \é ----- e \ z‘J.Owgi’}ﬁ'ﬁ
ON E- i’*uél}w
Uy Vi w !

L ]
¥o——- . MC1
Fire Alarm Signgl MM - —— - ——— — —— 2
M T Lm—=- S ’QOption2
L ______%as
Ty Option 1

Power Circuit Control Circuit

One FAN requires:

SAMPLE CONTROL & POWER WIRING FOR PRESSURIZED FAN

- Control Relay: 1 set
- Monitor Module: 2 sets

@ o 4
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SAMPLE CONTROL & POWER WIRING

E?BELL'A Fk
D = e
= [ BELL B Pink Gaen -
Bell

©12v® Power Supply > g
- oo [ =l =
Oueme v -

o y =

® ==
b | ALARM Gray -8

= Alarm
b | OPEN Yellow cO - { —l i

Bitbution

= |D_IN Brown S

Cmp%aooroomact u:'w
e | +12v Red q
b= | GND Black
L [ No Blue = + S

— ; halolid
i Tock ® L2
Power » + SN ¥ /
L | on Hrd s
-[& |gire Alarm signal
i g L s s
— b, B0 =1 % N
ire Alarm Signal

== o »
Connect Cue

One DOOR requires: - Control Relay: 1 set
- Monitor Module: 1 set

Input and Output Matrix

@ o 4
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Input and Output Matrix
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(Smoke Alarm)
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QUESTION???
Thank you for your
attention

pichaya@fusionfiresafety.com
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