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Chapter-10

Alarm Notification Devices
o €6 CReAR«VREAL Rolps / 84,PRAPRY P 1Y o UwRikB g P R % A K= Ry &
s WK, K <« REEB & Rs Bl R&k 2 K§ RPBEKREBBA - « WK AAI W 2UEBHR 26
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Fire Alarm Systems K< Ry 2 &4 %

In case of fire
use the air hom
. to raise the
" alarm

2 RR4®, * (hé&ms C RA

N& .NoAudible Devices
s WAK, R§ 8K, K« R 8A -hHhiClrke& KalAali @ Gs is @ivads RiRy device)
o < RRY Wl R2 K, A . WG Rd@GRs® 8 , o PP Bells
Ko &Ael 286G <« widibie dReic@)RSA ( Horns
Speaker

Sirens
Buzzers
Sounder
Chimes

o Bo/ S.PBRE| R2 K. A W G (Rsud Ratices) Strobe

o < RREEB By 8.PREK| Re K, A M 845 ReorGbiRed Combined unit

devices) Horn-strobes

Speakerstrobes
Chime-strobes

Audible notification appliance s CRs& & ¥Ws » 8> C<« & 5 ER¥A S Hir@ al®§m system
o s CWDAK) RS € %] 2 Fir€ dfarm system n f d ¥/ 2 A aublibl€ nolifiéatips appPhiance
s CRA/ 22 4 W/KE Rx G Ptss > %128 W RWEMNRA:/ 2 Ge | 2 %

Audible notification appliance s CR&: 87 / & ° RA e (PBithH)Ys £ RsE s @eatioRE/s
8 , 81 / 2« B &@RIGNg height) %s €« 2 HetiRaiaBon)Rswid d W 1Bc7% € ¢ P2 Ko (Bsurdls ||
levels) ¢ ¢ Re&% RBs Rex: B 2% EW 2 63 BB/ € 't MeSlapphance spacing)K s * &> €7 5 1 |
i1 2 A (hatienal ar®l Refal fire regulations) k o/ i3 2§ dta 221 2 %

» RBd™Notification Appliance Showing Duplicate » Re4Q Notification Appliance Showing
Leads Mechanical Baffle
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> Rede Protective Guard for an > Red4%Notification Appliance Showing Mechanical
Audible/Visible Appliance Baffle

> Red1 Another Type of > Red¥sCombination Fire/Alert > RR4%4Visible Notification
Visible Notification Appliance Visible Notification Appliance Appliance with Amber Lens
o> CceK, ARUIdE HP e ak pr RIESW BA KDL R & Ke: dif& SREBVB K5 A
o b= o RGHOBK s WRSI BWA 21 2%

» RRANE Sounder

> ReIN® Combined device > RRINaWall-Mount Chime

Table 10-1 8* &/ 8 G B . I5] RB%R 280 B GWdv R TR, (B2 Bigdo Rt 224G B, 1o |
T €1 Pe Pkt R B/ RR & v22R W W Rk Pis@ ° 3y < RERE B LG8/ 2.1 2 %
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Fire Al arm Systems

Table 10-1 Permissible noise exposures

K<Rg 2841

Duration (hr) <« C; & K, RdBB)e P

8 90

6 92

4 95

3 97

2 100

1.5 102

1 105

0.5 110
0.25 115
0.125 (7.5 minutes) 120

Source: OSHA, 29 CFR 1910.5, Table &6, Occupational Noise Exposure.

Table 10-28 * K& s Rx WAR odi¥& 1, 74T L6 ¥ BPRBMB . ° Rke | 2 %
Table 10-2 Average ambient sound level according to location

Location Average Ambient Sound Level (dBA)
Business occupancies 55
Educational occupancies 45
Industrial occupancies 80
Institutional occupancies 50
Mercantile occupancies 40
Mechanical rooms 85
Piers and water-surrounded structures 40
Places of assembly 55
Residential occupancies 35
Storage occupancies 30
Thoroughfares, high-density urban 70
Thoroughfares, medium-density urban 55
Thoroughfares, rural and suburban 40
Tower occupancies 35
Underground structures and windowless buildings 40
Vehicles and vessels 50

AL1

Acoustilyzer

» RBIN® Combination Sound Pressure Level Meter/Analyzer and Speech Intelligibility Meter (left)
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and AL1 Meter Displaying Basic STIPA Result (right).

» RtdNe Audible Notification Appliance for High > RRINGSCluster Speakers.
Ambient Noise Areas.
Visible Characteristicsd Public Mode

FIRE ALARM ANNUNCIATOR

SILENT
[KNIGHT

W E e
mse 48P
i = |\ e

B o e

» RedNa Loudspeaker Used as Textual Audible 2 ReIN&sTextual Visible Appliance (Annunciator).
Appliance.

s<lgRs Ry Pd s BRBBB I REZICe &, (text®al visible information)s € ReA < ¥
oo 788 g Bkl / 2 B o/ 2R (SR Yd 2GR o K(vidusk quality)s WdKk. B * /8 e 1 &
el 8% 2B LdW 8K, Rx 8 Ko B & | & QA RRMA o8 (B LI/BWG & Goi PMos 5 Be | &
Readability of textual visible appli a n &e K &, Ptss > C« 8¢ CRAKL 118 %/ 2
(Nko < | ¢ RS RseRldgad, (BRS¢ R o | JREA; HE&Iz&2add color of the text or
graphic)

(® s %6 & A& < K 2 &bRs¢" | R& (listance from the point of observation)
(Me 8 WB, Dps | 2 Gae®: 8> p «/REWU WoRBeIGMON BMme)

(9 Contrast

(e) K1 Rx 2o /P2 A K(baBkgréund luminance)

(Mo o/ & A KlighRage

(1) Stray lighting (glare)

(o o W 8« CiShabong ko 2 G

(A We 8> PWREs bR YeRedysidlogical factors) & dB# i 8 e 1 2 %
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Fire Alarm Systems K<Rg 2841

NFPA 722010, Chapter 18 8 * /,&Ptss WhBe [ RG & As LR Bols 8 Ki ¥Ws BG H
(audible appliances)— o 1 ¥o 2Bk d8RAP <« C; 8 Ko IRY/2& 2 € 1285dBA 2<% ¢ CH
(minimum sound pressure level of 15dBA above the ambient noise level)%: #d d 4 8 @R« H
Bsi@8K, 1KqeCi &8 R 8PP dBIBA ., d WBs/ Z50BA addBle a Maximum sound
level lasting for at least 60 seconds) ¢ d 8 8 K, A% ¢ W& %28 CWRDE, 2 K oo REP& 4
Bsi2Kisgel %

Life Safety Code (2010 edition) » B » An®ricans with Disabilities Act (ADA)y 4 ¥ , 8> C< 8 B3 i &
o < Rald Rs¥ E WL RA » B « 8.PRB: ¢ @K, A | 2 Quisithe appliRmeSHRsistalled to
assist in the alarm notification of the hearing impaired)® , 87 / & ¢ Rs"Sjrabe 2 @%RMK« "d A% C, 2
e ] 8 G NFTRs722010, Chapter48 * K8 R2 B, °iRA2 A £(5C & AT RS ANC R AR ¥s

Audible evacuation signal s € RsA s R NPRAATR P 2/K& R B, o RAg ke heA> Cc 25 B
American National Standad Evacuation Signali 1 & &« ¢ & &> Tk ¥ 3o RENNARIZANSIS3A 1
temporal code 3 signal ¢ | 2notification | 4 ; 2 & GAREA B9/ &{Botdigation zone)s i 2> d 5 8% / 2 A5
temporal code 3 signal e | 2. W8 & 5.8/ €8/ {syn€hronize) ; B2 s «Tlerdpdkal three code <« d W
o e 4 PHA BY Boc KTBRE 2 0 CWo 80" €/ BNARSAH IR 8P ARS: * o RS 2 6% 0 &1 el G
evacuation, 4 , B8 8 2 BRS 21 2 %

On

Off/ A
@l o @l ol  © @]

|
Cycle Time (sec)

- >

Key:

Phase (a) signal is on for 0.5 sec +10%

Phase (b) signal is off for 0.5 sec +10%

Phase (c) signal is off for 1.5 sec £10% [(c) = (a) + 2(b)]
Total cycle lasts for 4 sec £10%

> RBIN¥:sThree-pulse temporal pattern

Three-pulse temporal pattern —, #d i s %Rs
(DAionodo phase lasting 0.5 second N10 percent
(2ff fo phase |l asting 0.5 second N10O percent
RAOffo phase lasting 1.5 seconds N1O0O percen

Ne.NdNg; ¥ o & ¢(BallfsA

s o 8(bellsRsA fite alarm signal © d 8 @ K, A - 38BRs2. ¢ PAB 2FaB 2. P
(sound)e T 8 e ¥e RS/ 2 5 Gofsk RAMA Re > €« 8 K o Akes FRIKE Rt LGtid @ @ A I 500, B¥d / 2
(Distinctive and will not be confused with similar audible signals used for other purposes.) s # ¢ @ ¢ C R
(bells) o e RB2KiwG B, 81 | 212 Reltse DCReA W d 228 volts DC (direct current) o e P985 B
° RAc | B¥R)> C« @ MARA & CWhsngle-Rdke) c d W 58 < 8¢ Bs Wke b 8 CWDHA, | RA
(vibration type) ¢ € Reke¢ ®d A Beof IBethe C Refix Wiy @p a @B Rd@3B)° RAxe | 2 %
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Bell s CRsk 5" 7 20 i R e CRIBABRS(NB)o <« 6o @ W | e 2B A2 6
s Fo (Mol @8bs F o 2o IOWRSE Rokfe & PA B, Dok R B18@oo <REARTE ¢ S BRI with
4-inch gongs) " d < | Bs i & Ko K¥H R 21A2% G« @reuBle signal)e Bs | @ e BSPd A B, I
> CL2°RKe s @%CaRBIB 85 5" 7 80 i mémyﬂh%eg%@fegz d W«RR,&2¢ ouder
the audi bBse 2seiled®Rall-)2 e 2 Gd e R b o hik; ¥ [PWB R BERRE, ¢ | 2 %

K« CRY 2 AR« BR¢ 2 AT / 2 AK> Py 1R AR RRRB AL ¥ L3 12 TG 5 « RPAHCHRES
Ki: K <« R$ &4 2 Kfirexald® signal)s B: 3 8 I PAB, ISpd Wn&d1e2%h siesd QRsA / 2
Kiel @G5 > PsssCREIRARBZEARK! ¢ 1 & %

> RRd® s F o @ BelldpeA (

Table 10-3 Typical sound pressure level at various distances

SOUNDER TYPE SOUNDER PRESSURIEVEL dB (A
@ 1 Metre @ 2 Metre @ 4 Metre @ 8 Metre | @ 12 Metre

60 Bell 91 85 79 73 67
80 Bell 95 89 83 77 71
Small electronic 103 97 91 85 79
Large electronic 113 107 101 95 89
Bedhead Sounder 96 90 84 78 72
Base Sounder 85 79 73 67 -

Ne.N®, * ¢ @QREMS)

o (h@&Ms CRe: d &4 C; 2 KooRg PR 182(K o WK ¥ 8,248 . We Bs %ReAx T &
K, A(edre distinctive signals)s s %%s 1 2 ¢ & P A B i DM PB4, Fimal@Rasturing plants)e | 2 G
o e PT €7 PGe 1 &hBiknoiseRser@iReinents) ; B& Ke RK  CRIZKG RY 8 o T8 & K& PA
Bs i &K, ol Kh@W 8 Rk« B WA B .20

o (h&ms CRAC A @b, 81 | & JRMIZDHIRBS § eRBEK! ¢ 102 %2 Aq CRAL W
e dWd B3 2ATT @2 bd wWea 21T 2 Bod' 112820 6 ¢ RANIRIRBCBI G dod W 2 Ko CRS T
Bi @Ké g WB. Dpe /o02eBleR A2V RAM, 128 G & SHRV@Bt DReAd Wd 2BVOItDCB: | @1 8 %

o h@&s CRA:b R« 286 B.8288d, BBRK! o1 2 G {connehlsk ovibrRERY)
e 8 ¥ seRctronic s ¢ CWDBa | B <« Qile@ 86 non-coded audible alarm signal ¢+ ¢ Rk 8 8 K, &
Lawy 2.1 2%

Surface flush ¥semi-flush ¥single projector “gouble projector “&rumpettype i e | 8 B 3o/ (DA 6
< ¥ B, R&oel 2B €1 Reo s RGBIBRSAAreas)® * / Ry 3 ¥ RA o(d8dFewered horn)s ¢ RA %
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Fire Al arm Systems

K<Rg 2841

Ko R2 8 RsB Re @8 (mBaB-driven horn)s C Rk e d WA B, ptd, ¥/ A2 .G B 228 C, 2 Ko RY &
e | & G4higiRer decibel output) @ d 8 8 K, A LMEPA 2./ 88% %® 2 > Mtifieation appliance
e CRAEB K, Ae ([s@ilElpresBure) e | 28110dBA®° ¢« & d ¥ ¢ CRAK! 5 ¥

2 mg(FBNQo * (h@ﬂ%s ¢ RsA

Ne.No™i , g (RB}sdakers
! 2 (spRaker)s € Rs& ¢ €W Pissfife @alarfh signaling appliance ¢ ¢ R&x 0o Bdif@A B, D<o | 2
o B,/ 2o spRaker)s C Rs& P% * / & A9 ReA 21 & Rerecalle®vpick Retructions) Vs ¢ it Wt 2

KB. R§ 4 W re1182(G RsA 9 €8 2 KT Rk, 8fgpRaker)s € Refoc d #8 L= o (Rip-Rifety)

<787 ;8K Ay d, 2/ | RWHGERSR o 1 2voidRsAevaluaton (hResaged

*
B 8

(3 aeP(—i#Bszr<eT33/8

9 d 8

2K, Asg 1 i

i, nspeaker)s ¢ Rsaudigdamplifier s C RA k5ot & G &'B F Boi(sgRaker)c ¥lectronic
tone generator Ynicrophone e ¢ ¥¢d %cce synthesizer £ Yele@rdhic amplifier 8 * F 5 s @84 AB2 Dpe | 2 %

o e 4 PA: ¢ RAUSIRBKS): C Ro&I & ¢ C WA %Rs
(N Integral { » W spedker)
Ts e CHDOA, | RAOIRA: Y Ener at oW 2 alsgRaken)f 8i ¥edd 8 * F 7
housding>d,8*/ 8A& 8,287/ 289 RAc] %

(® Remote! > W spedker)

s o CHWIHA- i RstREkeN< W

8 e PgﬁﬁezTJE:S/S

o Ka A
tone generator Ysmicrophone and/or voice synthesizer k%a @1 iifeil e2rb a2 G

B

2k 2] Rse*9/Ri&mgotely (btated)

Table 10-4 Notification Appliance Circuits (NAC) 25 VRMSSpeakers

Maximum Distance (feet) (Twisted Pair Wire)
25VRMSPower Applied
18 AWG 16 AWG 14 AWG | 12 AWG
50w 400 680 1021 1624
40W 505 804 1279 2033
30w 673 1070 1704 2707
20w 1011 1608 2558 4067
1ow 2024 3219 5120 8140
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Table 10-5 Notification Appliance Circuits (NAC)70 VRMS Speakers

Maximum Distance (feet) (Twisted Pair Wire)
70VRMS Bwer Applied
18 AWG 16 AWG 14 AWG 12 AWG

100W 1620 2577 4098 6500
80W 2020 3212 5108 8121
70W 2317 3685 5860 9318
60W 2700 4276 6800 10860
50w 3241 5154 8197 13000
40W 4040 6424 10216 16243
30W 5379 8553 13602 21721
20w 8065 12823 20394 32424
iow 16000 25000 40000 64800

Ne.NQF 4 W/ &Sikn® s ¢ RA

[ dysien)d @BRA T @8 59" 12¢C,28Ko Ry el 26 o fXtdrsedne,l A ke
devi d3es @ <SEnSYE ReBe 4 B, 8* / &  fauidor spplidens)e & * « @ coRsd PA B
el @%e Po o "1 @] Pe Ki2:sGRYdXemely noisy indoor area or heavy industrial areas)
0 8% (2o Rs! RAB 2Gens CRAMOBdri vadd de@ ectroni ¢ CRE&PBLE 8 rre
Alternating current ¢ ¥¢¢ d 8@ r ect kS rerGesniWhA | o P SicdrBe ¢ ReShdaddguiiple2 A £
signalsc CRe&x, 8t P&B. 22 kd W 2K, %

Ne.Nee Sounders

Sound@Rsxel €ctroni c audliREd ced en@kovh acrei ¢ a l a usdfl ReA
Bacie8 2% B(ohe8)e P C WA, CWIDsAR K, A Ed W 2ipgta®tion of theTdéveed kT ¥ @¥
oo AW NWe ] 8G Bol 2P CRACWI K% A> C, 2 kdw 2.1 2%

Ne .NgsChimes
Chi meCRAe T 2 IR/ WeaiRa ! 2 Go e P« Wd o d 8 Sofé-fored Tamdli@inces) Wy W
Bai@rcel 2% s 18<C,8KoRe¥ 281 26 o e P9 48 2K, AdARB, De
o €1 RKT Ry 2l wRepasws,| Tl AR o* 128« C,2KoRE 2] 86 o e PECRSD 2
el 2GK, BBBSBE(%RS%eT e ¥
Bel 8ePBs/ 282G 5> €« 2dtdibfecdevdd) o 3 ¥a¥8; R «CRRAI W 21 2 (
(audible signaling terminology)
1 dB= Measurement of loudness
1 Frequency= Pitch, Bass vs High pitch squeal
1 Narrow Band= A small range of frequencies- usually called an octave band
1 dBA= Loudness measurement adjusted to how we hear and perceive the relative
loudness of different frequencies
1 Ambient Noise- The normal sounds during normal occupancy. Not temporary sounds.
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Notification Terminology
T Signaling(s > C<« 2K, Ac BPBABE De | 2%
T Arouse/Alert (o K5 A L MAK [GRY K A% RE ®% W« B R ) 2 %
1 Notification (o ¢ WK A3 1 2 ¥
1 Information (¢ 8/ @A K, e | € ¥
0€06 CRAKI KR&CRHE W, » & (RDbli@ModzRadible Requirements)
T NFPA724.215 s
0 15dB above average ambient sound
o 5dB above maximum sound level of 60 seconds.
< W ; SRAIN R €R% e W, » @rivalaMdde Audible Requirements)
< W, @ NI, & Rs o5RSA 8re alarm singna | Ke* &> C; 2 KL BB 2» Pso > C< 26 CR
91 @Ge*/ 8AI CR8AI RAc/ 2Gel 2%
0 Minimize fire alarm (fire alaim Bz i 8 K, 1t Kg P@#g'@ﬁ* A8 dB 2K, A
e/ 2G99 &%
Usevoice(s e PBa Y @28 K, ABs { BRRAARBH HRE 2 Ge | 8 %
Combined systems CRs&s R¥E A B, Doe / 2 Ge | 8 %
Text Messagng (s < | s Rs CIRAKE &2 14 8 BoR/daaBo Wl / 2 Ge | 2 %
Eliminate audible tones and voice in some areas (58 > &¥H Rs CR&AP 262 P Bs /
o> Cc @K, KB >HSREAR WL/ 2CGel 8%
o W, 8 KT RI¥E 20 RB W« A ., @lecfling®rea Requirements)
NFPA 724.4.1 5 5 CWd, 2, dW 2K, s Ry (PrRste & * mode, d WdudibR > €« &
requirements) » & 4 W/ 2 A B Al#d &8y 321 %2 Amirfmum) 75dBA « C, 8 Ko RY 2 £ & EB&DRA
o1 < 2o WRs; 8Ky REwenfiRdh#e ver B 52 8T eal & #)

o O O O

Double distance= Reduction of %2 of so und pressure
o <* R Ka A 592 TC ReAue & FREAG ;CS/4£ (BREDE preffsurede | 8 8 1 8 a ¢« 2 Ko (
e” RA. W 282Gl 2%
<« W We RS 2A/ 7 2e RI AB, 15 IRk, WA ,8RS" 11 MBA Y P« € ;181K ¥R &
< W W IRs AK L o REx %° 8 ° BE LK &G 2 K (RE BRBABA) s 5 %W, 1 2568BA"
9 ¢ 2, W « (o<l Y& R RMIA B, 19 ReAPK! FaK 1ARBE RIGES® K o (x ReseW
o Kg o 8% fx RS EWR o« B RRAKM C%RT Rs2 ° Reke/ 8 Ge | 8%

Ne.Nas Design of Audible Signaling
Table 10-6 Distance and sound level

Distance from device (ft) Sound level (dBA)
1006 95dB
2006 89dB
406 83dB
8006 77dB
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» RedE® Strobe light

Ne.® Visual Signaling Appliances(s B¢ / &1.PHS8; WiHe.(% ¢« WWe & )Rs C RA

Strobe flashing light device s (:Rs”8s B / &4,PRBS ¥R (A [ %8 G¥isiRE notification
alarm device)s CH¥ | @ <2 b @ HMBET Pe 1 2 GLambieRs iRk levels)® * /886 / &.PRB 5 /
e 8 WK, Avidual 2alarting) B, Dpo 9o 8% 22 81> 3N, Rs C ReAS™ /1BET PKe RK ¢ F
s > C« & KalafmsBund )« ¥« Rebs LaAB 25 Whd W 8 [« K, %

o Be/ &4,PRRS WHE . GA « TWe $¥isiRa notification alarm device)s ¢ RA KD 8 2 &3 /R B,
9 Rk | gRidkline s € Rk d 4%¢2 o R, 2 2 Vigua wiotification device s C R ¢ 8 ¥W> C, 2] &
national and local fire codes E Sgtii@elihes (e.g. NFPA 72 [7.5]) « o &1 Res 4 % , 21 2%

(< )Visual notification device s ¢ R®'s &2 o Rsd &/ (2 A KsirdRe @r flashing light) 8 ¥
o ¢ Re «* 708 ReAo | WA ¢ (BT //30RB:RE Be Do 8 ° RA 0 [RE%™ 7 25
2 WO B (YA | A B RIZ0% 2K b B ¥ 5 EWEBYA L >R 2 ¢
K<R2si 20 PR BYPERs 61 2%

(>)Visual notification alarm device s € R «(Kd ¥Rx 2 o Gely &/ 2(restrBafm)s ¢ RIARA ¢
s i1 & # Kgnheting &rdoms)¥shallways Ylobbies i e | & & ¢ CRsAs ¢ P d (& rofier
general usage areas)k %04 8 G & R&i d 8 § B%K A/, 3 o | 2@GnInBsfarea) » Rk o d
8 , 8T Y RAs s &%

(")Visual notification device s C R s Refféctivd] intensity) k %/ WG » QossntionalRand
local fire regulation s (x RE&# We < & .VIRwak ho@ication alarm intensity o ¥We d . »
o> 1 @& 7 24 | ReAIBHK B .Gl 7 1€, € 5TIRR R2 {condords, W, &heapidg
area)¥s ReA K (nonrskebing areas)k %/ >8, (@ A « Card® oprReoms)¥4.00 x 100 feet (31m
x3Im)° <« & Wd <« Cr 28] @G FSARECMRAE AW o8 xCTFBREA T 23

(" )National and local codes (e.g. [ADA Stds. 4.1.3(14) and 4.28.3 Visual Alarms (6)]) » s
e 8286 W82 RABPZEFGCRT / 8° RAg (12HB KT Rx 8L ERNSoWs RK,
o 4 ¥ 2, R €dd€ G F B, RALEWE A 2 B10B3BGE %Rs3¢<, <288 /% & 98R&A W §
(ceiling-mounted device)  d ¥d 8 @ P8,*27 & 2 ° RAWS @vaIRmounted device)s ¢
0 8% ««BF* B, RALIw 2.1 2%

D)o > 1 8% 85 ¢ @ABEOHRSE ¢ €8 72/ RA ¢ | (BelingWouedRievice) 8 | &> d 81
8,81/ 8¢ B8 B> 1 8Hor ] G281 2CGRT/ 861 8%

(()ei@>do @, d W REBWRE)BGC RA . BH/ 2 .M 0B i 2> & k@, ar«
s <" Rs tepage)e | 2 national and local guidelines (e.g. NFPA code 72- 2002 [7.5.4.1)])
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o 4 W 8, Moy RE2YCHONsC RAPES T 85 ¢ RP K a o] 122 AP T 2
o ¥ Ry KhOge2eG mbkdw 2K, %

G )o>1 @4 2>, 2 A vislal cation device E%is2,20 / @ CEBAWS 2 , S/ESA
(synchronized) Bz i @5 61 & %

> RRd®™Horn strobe

» RRIEQ Horn strobe

» Red®e Strobe > RR4@®YsChime/Strobe

» RBI® Horn/Strobe » RB4@/sSpeaker/Strobe

» Red@sSpeaker strobe
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