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Abstract

Abstract

Keywords: Very Early Fire Detection, Alert System, Air Sampling

1. Research Background

Due to the complexity and larger scale of modern buildings, if the fire alert can issue
at the early stage, then sequential fire extinguishment and proper evocation will minimize
the impact caused by fire. Fire alarm system is the pilot of whole active fire protection
system (detection, extinguishment and guide for evocation), the detection of fire behavior
is based on the sense to the elements which produce during various fire developing stages,
ex. invisible smoke particle(thermal particle),visible smoke particle, flame, heat. Adoption
of different detection technologies is based on the characteristic and requirement by
protection coverages (such as Standard for Installation of Fire Safety Equipments
Based on Use and Occupancy, NFPA72, PD-7974 Chosen Detection Principles).Very
early fire detection technology had been developed for many years in other countries,
such as very early smoke detection, video image detection. There are many fire codes and
regulations to address these, ex NFPA76, NFPA318, BS6266,GB 15631-2008 and Beijin
DBJ-01-622-2005. And NFPA72 also has rules for Video Image Smoke Detector and
Video Image Fire Detection. In practical early fire detection application, air sampling type
detectors which employ Light Scattered and Cloud Chamber technologies had been
widely used in high-tech industry and some special spaces. For the demands of modern
building, if we can dominant the detection technologies and application requirements,
providing correct direction to domestic users, the lost of fire will be decreased and
property and life protection will be secured. Therefore, it is necessary to study and early

fire detection technologies used in fire alarm system.

The expected outcomes from the proposed research consist of:
(1) Guideline for early fire detection technologies used in PBD
(2) Draft for the performance test of early fire detection technologies.
(3) Technology contents of early fire detection and intelligent fire safety function.
(4) Draft of an additional chapter for fire alarm facility in Standard for Installation of

Fire Safety Equipments Based on Use and Occupancy.
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2. Research Methodology and Procedure

This research method is based on international regulations and research reports, and
concluded that Aspiration smoke detector system (ASD) can meet the requirements of
very early fire detection of technology, then referenced the related regulations of ASD to
developed each target draft. Current design codes and performance testing methods are
the guidelines to design three different types of validation experiements, which covers
various sensitivity settings. At last above results have been achieved through two

meetings of experts.

3. Important Results

After literature review, validation experiment and expert meetings, The present

research has resulted in the following findings via the proposed research methodology:

(1). Based on the definition of very early fire detection in NFPA and EN[1-4,13], it
was concluded that Aspiration Smoke Detectors (ASD) is the only existing product to
meet the requirements. Related general design guideline and performance test criteria had
been proposed in Chapters 3 and 5, experiments to validate their availability and data
analysis were detailed in Chapter 4. ASD system had been proved to obtain earlier
detection than conventional point detector duing early fire stage in validation experiments.
ASD system has wider sensitivity range, from very high sensitivity (Class A) to normal
sensitivity (Class C) - it was found that ASD system still quickerly detect the smoke even
individual sampling point with less sensitivity than conventional point detector. This is
resulted from the aspiration capability and disadvantage of airflow entrance characteristic

in point detector.

(2). Due to the impracticable application for conventional point detector in high
ceiling and fast airflow application, additional articles for fire alarm system had been
proposed in Chapter 6. Performance of ASD system (vertical and horizontal piping) is
influenced by the airflow field within protection enclosure, and the numbers and location
arrangement of sampling points will directly affect the time to issue a conditional warning.
Number of sampling points will affect the individual sampling point sensitivity and the

cumulative efffects > point location will dominate the possibility of each point to catch the

smoke particle.

XIvV
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(3). The additional articles for fire alarm system entitled in Chapter 6 is for general
application, where the protection enclosure with high speed airflow (>1.5m/s), high
ceiling(>25m) or large space (fire compartition >2000m?) should flow the equivalent

performance based design procedure as suggested as Fig 3-5.

(4). Experiments validated the availability of sensitivity class and detection
requirement (Table 2-2) compling with respective performance test (Table 5-1). Local
vendors used to employ 1 meter PVC(or equivalent material) wire for performance test,
but this research tried to validate Table 5-1 and 2 meters PVC wire was used for ceiling
high below 3 meter. Experiment results showed reasonable agreement with Table 5-1 for

all scenarios.

(5). Multiple alarm thresholds (Condition Warning) are available on the ASD
systems, which can meet the "earlier detection" requirement for intelligent fire-prevention
system. Integration of gas detection and other advanced detection technologies (Optical
Fiber Sensor Cable, Infrared Imager,...etc) to identify and verify source of fire can reach

the stage of intelligent fire-prevention.

(6). Because ASD system can issue a conditional warning at to stage, it is helpful
for earlier evacuation than usual, or no need to initiate the evacuation mechanism. This
advantage can be positive in evaluation option for " Technology to Improve the

Evacuation Facility for Original Legal Building".

4. Recommendations
Several important recommendations for the study of very early fire detection and

alert system are described as follows:

Recommendation 1

feasible strategy for short term--Traing program for the design and maintenance of
ASD system

Major Initiator : Architecture and Building Research Institute (MOI)

Associate Initiator : National Fire Agency (MOI) , TABC, The National Association of

XV
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Fire Protection engineer R.O.C.

For the purpose to fill up the gap of lacking experienced personal, well arranged
training program is needed to provide knowledge of identification and verification to

those who can eliminate the source of fire.

Recommendation 2

feasible strategy for long term.--Include ASD system into stanard > setup guideline
for ASD design and performance test

Major Initiator : National Fire Agency (MOI)

Associate Initiator : Architecture and Building Research Institute (MOI) & The

National Association of Fire Protection engineer R.O.C.

Based on international regulations and practical application, ASD system can be
installed in various spaces if the designer can properly choose sensitivity class and
sampling method. There is a demand to include ASD system as an option in the

Standard for Installation of Fire Safety Equipments Based on Use and
Occupancy | - and establish the guideline for ASD design and performance test. Thus

domestic designer and facility owner have rule to obey, and also to secure the quality in

design,installation,commissioning and maintenance.

Recommendation 3
strategies for long term --Study of ASD system used for Intelligent Disaster
Prevention Technology

Major Initiator : Architecture and Building Research Institute, MOI

Associate Initiator : National Fire Agency, MOI

For the purpose to validate the Multiple Alarm Thresholds (Condition Warning) and

aspiration functions to intelligent disaster prevention system ° few recommendations are
described as belows:

(1). Quantize the evacuation start time Estart

In performance validation experiment, it had been proved that ASD system can

XVI
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detect smoke earlier than point detector even with same sensitivity class » this means

ASD system cam minimize the evacuation start time fZy,, ° this also implies

occupants can withdraw from compartment earlier than before, but no quantity data
can support this analysis , recommendation for experiment study to obtain further

data is demand.

(2). Study for expert system in Emergency operation
Include establishment of diagnosis technology for various risk class,operation
technology for various risk class, occupant evacuation module and alarm system,
manual identification and verification module,rescue procedure and notification

system °
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A5 B RAR W I o
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5., R ANHEEMA B BRI
HENEIGpn Ll Bl - RV B3R ERE S 25 R HR 0 S84
KE o ZERBMEARYGEADT B ERALGAR » T SESG T R it
EPBHRA S BA S BARFREMATHRATROAN > AIERZA R
% o) By o] R K e
6. #e3k TAFREEEATZ AT
FUTRAER 2R B AEARBERGRE > ERRAREHRFE
A RBATHET - BTFAARAAZAAHEFEEHRLE  MAX
BEARBANETRADRE AR TEFFETRE -
1. BBAFMHBE RS X507 -
HEERDE  BEGERSIKESA > Wb REEE ~ KB
GER G~ ARBEEG ) —BRKRERAB KR Al R REE
Fa TR IR A X B E BT AT B R IEIEF 0 SRAE K RAR B e AL -

5 - ERETBREBARE

ASD % & ¥tAn A K % RIEE)/F TEHL R - F B KM GB15631-2008 4542 K % 4%
A E A AXAEREREASDX > BT REGEREMEMREES AT
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FoF XA

5 =8[12] :

1. @A M > 2 % obs/m
2. BEHA 0.8% obs/m <M =2 % obs/m
3. HEH/AE M =0.8 % obs/m

ek

X 3% B FIA & EN 54-20 » ISO 7240-20 [13] %35 # ASD % %458 4K B 4U% »
& AB.C Z#4:

1.CLASS A #& & % #% % (<0.8%o0bs/m)
BF AL LR K KEAGBARI BHER AR ZHKERRES
THREFGHREERBKE > By 5 HEEEEREL -

2.CLASS B & % #4 % (0.8%0bs/m~2.0%0bs/m)
B TEELE HRAEFHHIACERBEE R > flhodRIER ~ H2RA
TR REH -

3.CLASS C —#% &k B (>2.0%0bs/m)
%3t B e R RS E RARIEIRA S A X > flde EN54-7 » NFPA
72 » FIA % R,%, -
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AR T30 K AR PSR AR A 402 A L
FWRASD Y EHEE S REEASGSE FIA RE AT R 2-2 283% > THAEH

WISAZ R 2 E IR -
% 2-2 ASD FHEnBAAHEERSGA

Class A Class B Class C
aHEHE BRERE — R E
<0. 8%obs/m 0. 8%obs/m~2. 0%obs | >2. 0%obs/m
ASD E#: T = /m
1. X 2483 xAE WH FEE
BREHRE)
5] BS6266-2002 | Risk D & Risk E | Risk D N/A

2. #7 A PRI A BT AL TAER | BERBER R it
(AR BEAR By PR AY

faiy

ZREE)

] TARF A KoK 3y | ABAK BS5839-1:2002 | @&
BS5839-1:2002 izl R &5 T

5] BS6266-2002 | Risk D & Risk E | Risk D 1238 A Risk A~C
3. A B AR AR A & B A # FARR R 3 A FEE

4. AR M ERAR WA & R R A R AR R 3 A Rl E

5. BLE MR A & R R A R AR R 3 A R E

HAb3g4:
R REELZEER
1% 330 I $E35 P AR EEBTBEES
B RIEARE sl AL A
G B EWRIEE

(FH AR :FIA)

- ETRMERARTA 2B (BS6266-2002, 4.5)

(Risk Assessment Categories for Electronic Equipment Areas)
A fa—z i (Slight)

B #2—1& (Low)

C#a—+ % (Moderate)

D #5—& (High)

E #82—%& % (Critical)
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B ORI BT

L. A fa—#s4% (Slight)

(a) Modern small office environment;
b2 RAANLEC NS %55

(b) Personal computers — not networked;
BN ERG--- Ak b aas

(c) Equipment is standard and easily replaceable;
BRENZBRE Y LHRMAME

(d) Operations can be transferable to another location without great difficulty;
BTSSR S —ERE > RARKGEE

(e) Critical files can be backed up periodically, for example on floppy/zip disks

or CDR;
Blégeh g ET AT B > Bl ity 8] 3.5 kAt R ~ ZIP mk R & 0
H o

(f) Potential for business interruption is slight.
A b TAR ¥ BT 6 VT AR
Examples: typical small electronic office; CAD office; small business telephone
PABX (Private Automatic Branch Exchange)
hl— A A E T AT TR AT A S TS PABX
2. B #H—K (Low)
(a) Modern commercial/industrial environment;
RARAH/ T ERIRE
(b) Personal computers-networked;
8 A E B---i& b 43k
(c) Equipment is standard and easily replaceable;
BRENZBRE Y PHRMAME
(d) Operations can be transferable to another location with some difficulty;
BAETARSLE 7, — A E - A — L
(e) Files can be backed up periodically on central server;
WEETAZ AR F RERS -
(f) Loss can affect a number of PCs or central storage facility;

BETHESE %8 PC & 7 22550
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T8 K R AAR LB A S AR

(g) Potential for business interruption is low.

TAE P 7 64 7T AE PR
Examples: typical small/medium business—critical files can be backed up
periodically on central server; commercial departments; central CAD/CAM

operation; operator area of Call Centre

RPN E - ETUTHERE T RARES B EIFILER

CAD/CAM #A4F;F o F SRAF BB

3. C#—+ % (Moderate)

(a) Dedicated equipment room;
BBk 5

(b) Centralized server/computer facility;
&+ AR E/E K%

(c) Equipment is standard but not immediately replaceable;
RERBEREEIRME

(d) Operations can be transferable to another location with some difficulty;
BER —EHEEE A —EALE

(e) Files can be backed up periodically on central server;
1R T A EA A0 2] F AR B

(f) Loss affects short-term business operations.
BREYHE LR

Examples: dedicated support systems for Category B operation; call Centre

communication facilities, where alternative Call Centre operations exist.
b BB XA 4 B BBREEREY PR EH A
4. D #5— (High)

(a) Dedicated equipment room(s);
E R R

(b) Centralized server/computer facility;
& F XEIR B/ TR %A

(c) Equipment can be non-standard but not replaceable in short term;
HBIEFR AN R4

(d) Operations not easily transferable without robust contingency plans;
BEREEIBRARATEO RS
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B ORI BT

(e) Files can be backed up periodically on central server;
B T B B P S AR
(f) Loss affects medium-term business operations.

BREFTIREEHRM

Examples: main IT facility; major telecommunication facility; product control

computers.

$obl xR IT 206, £ R R BEEHEHE S

5. E#a—& % (Critical)

(a) Dedicated premises;
LY KN+ 00

(b) Centralized server/computer facilities;
& F XEIR B/ TR %A

(c) Equipment is high value or purpose built and not replaceable;
BB B KRBT E B AR AR TH 4

(d) Operations are not easily transferable without extensive and regularly tested
contingency plans;
BAERAEE SR B R A Rt THARA RS E

(e) Data is backed up on a continual basis on central server(s) and/or remotely;
BRI G B IRIE T AR B RBMREA

(f) No or negligible downtime tolerable.
8RR LB FREFRETED

Examples: financial dealing computer operations; internet hosting centres; air

traffic control facilities; nuclear and chemical plant control facilities.
$5.15): B4 75 e 32 B BGR AR B4 B P o0 AL 2R R B A B AT AR AL S
B AEH]F S o
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T 47 K K AR R

BRAKRZIERR

F=t

& -~ ASD A S R B GHAT

ASD & J& A . 3L

ASD % &l AN Ll — e & ARSI G ATIN AU E — L XX R

NBA R AR T AR R AR R BARE | IS AT R IR e T R

2-3.

& 2-3 ASD &K A 5 Pr E

35 P 3

B&- il

R BRI R AR
BRERE ) G RR

£ 748 ~ 1

BT 3L EATAE CRBRE S #AF
WMBE) BRITR L 643
£ 788 ~ BSLEF e ~ 2d6T
I &

LHRFG P

AR , HiRY| | BAFEHRKFFERAFRIE ~ | THEGH
& BFRINE - FEXEZHRI|EIL
THABR R EE - R KEM R
KEYE ~ BRIMZ B ~ Bk EHuAE -
PR ~ LR K B 3E d v
BEEE TPIRBAME - B LER - | THEEGAH
B FHMBRRENE - HAF
A BB R T - mAAE -
BRENME - BXK
BE Rk SR RRER - BALER %t
i EER Rita ki RERE -~ 2R | THEGHT
B~ RAEGHR | BRRHBARNE - BXRE &
BEEBOE ~ o | AR F s~ B KRB IRRIN Y
P R AP LBBERER N ZERE
ALif P B~ L RIERBHREHESZEMR
BRE - GFREMREELEERA R
Wi P
BEAERE - F | EHNEBREAESGHMA TS LEE | THIGH
Y BB~ H IR R w)I| BB (S
BB )k E o R AR
EXEY:- Y RPBEEMHREALRMERE ~ 6 | RS
BRITA S BHAEERE - PEE
£~ 25E:
EN: R B AERR - LHARAT ~ AL | RS

AT~ RBARAT ~ BA1E A FRIE P
S~ BEAZRR M HBRAT - £
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BRI 31 91

BT~ B T EARAT ~ IBARAT -
£BIAIG k¥ £3E ~ SHRAT
B153t ~ 214

AR % Fd

Sydney Exhibition Centre * Sydney
Opera House * Sydney SuperDome.

LHR P

SRR

TDG Cold Storage ~ Clelands Cold
Storage ~ Birds Eye Frozen Food -
NAAFI Freezers ~ Nestle

LHFG P

ERERER -BMET T EHE
T~ BGEFH B ARAHE - B AL
FUERSMEEL KRR
FEET

LHRG P

WFZEY

Underground Bus Terminal(Z5[f)

IR PR
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=% BITHIEANRMAERE R BA R ERESEE

¥$=F #BTHURAZEAHREITZBAXTERAE
LR S

¥t FEFHHH

BRI E RGN o IR A AT 0 R A L4E B R AT 8935 T
B E o TR R A E R AR AR T BATEZORI TR HN
AL ) R R R AT SB35 77 K31 > —5R3GA7-F & B 7T A 7> 3 Bh & B8 33T T
1 o RBHGHAETHELRRGAFEMNLFTT 7 £

1. 3% Preg A &

2. 5 P g4 By Ao R~F K0

.EMER

4. 5% & B 8 R

D. ¥ P P &4 B B BRI AR

6. s Akie (AR ~ R8 - B[S

7. B BB M e SPIRRETAE T R B E
$ b3 TR ATH R A

1. 3G Preg AR -

33— 18 ASD B8 A BT 0 B RMEGATEMER B A) AR K B RAA

R -HHNELEMAE R HE - BT - BREQHAHT - BRGHE

B RE B EERGFERER  FLHERWIERTREEESE - KE

A KGR BE - ASD 8 B B33t F M E HL AR B AR 4 T TR A

2. By B By o RO KD

BT TAERAZAT 0 BB RMRAT R - R BRE BT
& B T % B A REKE 5 & A& ASD A nk o G B BT T AR AR E
B ERE G RRNERE (REEY ~ AFRF) - L FLFAFEE LFRK
Ry B R T~ AR R - RRELAE - AN B BAR S - AR

=7,
S ©
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oK RAAR BB A KRR

. KEHEBHRE -

F3%3 ASD A A RBHF SRR REFR 2B F AR LARHFRE
BT (4 BS 5839-1: 2002 % 13 &) o ASD 4 4 — A% & 32 £ BLERAR % B A7
i B — A B AR B 8 K BT 0 24 8k ASD A 40T 2k st SRR B AR AT AR BE B
KRB Z A E - ERIKENE ~ASD frnk (XA ASD B 3%) L A4k X i
ARG AT RBBRARRE » THRFANFERERELEALAN < HHRILARAR
BWHER S PITANEBEMTER EEFHAT  E—WHAKXKEREMEE
Z &% R AR B R & B e A @A (35 BS 5839-1 #4649 2000m*) [14] = ASD
B BRE L BARRINE R BAZ I 00 5 280 47 JRAR A PRI AR 2%

4. A RN AR

A ASD TREFRHACHEBRNG B ARM © TAFFLEEMRE
R TR BR ARG - AH - BRPIRATRDE 8 b AR ESY © boik
T RGPATIR G AR AFEE AR - —BH R BB FEHRREALT &
A& Rk B AL E JE Bl AR P o RURAYEFEHE A K K a9 iE T RIS R F
B RALAE N EABE

5. B BRITMAF

JER A — 81355 T P R B & 3847 42 04 B i3 BRI AR 6 FT et « ARFT A ) — M8
PR R B & 3k 0 BB B4R A PR £ 9] o ASD & Sk R RARIFAE T H Ak B Al & 3%
J £ R BAR A o) SRR I S o

EIGPTEEN BB EROERA ~ ZHREERENIREBENESR  TRE

RARBGERAT FEHZRERS - AELZLFERABSRETRMME - HHAE—
BN ELEER R BEREHERTGNIIINBEELE FARITE
BETHAEREE -
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$=% BTHEARENMERZRRARGIEREHE S

FIA 7 ASD Bk ey 8+ 2 4 335 (Harsh environments)#| A F Z KR [2]:
(DRABE wE&ELB(3-5CT)ELR(BIC)EWIE B BMER
RAARARATERIE ~ Koy ~ R RE - TRREE -
(D)MRERR BT H FIERXHKERIAB(E) -
(D FHBER - F EMEERATERE
(DFHBATBRBEEIR - AT BB S K5 (cyclone) ARG % -
OVBRIEBEH BRI - R A RTDBER KBRS (flane arrestor) o

6. 5 P78 Rk
(D33t E 24 RGmE g
(2)35G s B A a9tk G B E MRt LML A B AR N A
(3) M IR 3T A P9 K 45 A e 44k
DEZREBBY(HEBEXRIER ~ #HAER)
(D) BRA AR IEAR 2 M B3R 5B 6942 A (AR R R AE)
(O Eth AR ERE BES
(Txfhey BT R55RMRE (BAZRRRD
(B) AR Bkt ~ %M - WEEAE - TRALHALKNME
(Diipth B ~ BHER A GHREL T
T. 35 P -3
(DIRIFG N > LR HBEINER IR EA
() ERREER
BEFEERBZNER
(4)BEBARA
(D) By (T Rcel ~ M ey ~ 3R f 8 AF1R8Y)
(6) s
(D3P &
(8) FARE ey 452k 3X
(D# ey Tk (G2 ~ 575740)
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AR FEAK KRR B AL EATE
ot ZREEFX

ASD Z RAAABRM S XA AT RAERRAL

(—) X # A%k (Primary Sampling)

RPARGEE FIEFTRBSI R E M BRI RHIRE kA - A%
Jri8 A3k 73kt (AHUS) 3 #8 8 o (PRV) & %2 R RS R » 1240 7T AT IR 55 7T
REAS B 2 R AR IR o AR A W IR A A A R AR ey K KRR B H HE REAE
BARFE SR A ool o BRIR AR BREOZ RS - KM WHERAELER  BFR
42 ASD AL E BRI R B oY 0 AR K K T TRMESL - EFEE
EHREEBTRAE—REFTIHKEATRRUVRF A BRI RO IB MK E > BHILER
P45 A A $aF0 B 48 ASD 2 4t sbAEE A | o

(= )47 % M B 4 (Secondary Sampling)

ERBRGAEBRY EEMERALE AL RA IR SHKEE B
b BRARFLAL BT A B R R B AZ 8 > 4o NFPA 72 BS 5839 » AS 1670 % ; {2 &
BIFEZNA > A ASD BRI M AE X35t > B FRUR N EmEEE T R1E
BEER o o ASD ki3 2] 2 eF CRAF £ ZIARRT)  BIATA NI A S TREE
BB A% 25 25m° 693 B @ Ak Bic E R 8E 33t (35 L BS 6266: 2002 & AD[S] #EAA
IR S AR R IEAR B R F T

RHFERARRBEAGARE  ELAEGEELRTEOEAELRAKRASZHE
VP AR B R F 20 RAB Y PERE -

BB ] BARFLZ B HUE (BR3P A Bk FLIR P R A ) » T AT 23T E X AF

R EHE- BRECHERE x BREAALK

Individual Sampling point sensitivity = (Smoke Sensing Element Sensitivity) x

(Number of sampling points)

o > — BIR A B2 R TR 0. 106/m Ao 48 3 40 18 P Hr a9 4k R BE 8y > =] BAfE
ST BB AR A B 5 0 By IRAMBJE IR B 5 BB 4%/m & -
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F2% BFHFEAHERERERTZEARTRAESEE
AR ZRDES TARAR B —EHE R EEAN » 8% ASD & 4oy REA L
4%/m 82 % - SeR e 4E R 45 4E A (the cumulative effect) % ASD 2 4 A€ Lib A
I o
RIRG T RBRARAER IR ARG F ik o IRIF PR AL ER TR EE
RAKESE » BARZERGH EZIRA BP0 BRI IRF] > SR B3k ot #E R BRAR FLAL
BERELE [ -

L —&RERZRZHE
(DRFEARTERK  BREFEENHEER RIEART F 4 25mn £ 30mm 2/ -
(DEBRABERETE  URAKe X TERRENRIERABRLEETE > /%
HHAREABRREEE °

B 3-1 BAARLKER (KRR FID
(3)PAGHAL © RHAAKRTARZH - KA BN R E 42 E R IR Z AR
HREBE R LR BITEZRARK - AT URE—% > ALK —RAIMEF
WEFRE G R E R N @ e o MLE TR G B AR h o #&
M BT G RRECH — B H e R e o SRECH T E R —BARIL > Rm
T8 Z AT &9 43 B S A — EARTL o

2. EAB 8y Iy 3
(1) RIEAR 28 R SR AR ok g Bk
— B JE A A A R IEAR T TR R AR F B AF A = Rk R ORLE ) o Bk
FHt AR RAERRENERATAEA KEE HEF - iR
WM EDRTRAPERRIER DIAN RIEIR KB AR EGEEREEE
B K S e E W -
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oK RAAR BB A KRR

(2) = R 18 B Ak

KEF  BEERATHETRS, BFR—EAERA S —EERE
AP RABEARAK REAABTUML T ALK EAAE T B
KREOGVER - Bt B FIEF AKX EEHAPREAZME LR > Wi
SR MTIEFERRXKBFNGAMREER -

K2 5 MR E A B RIS o F 18 R 6 B RS S HE R
A% 0 B BURE B8 AR 09 R AL EAR AL 0 T AR AR iR T MRS BRI 2R
FHOBRA BT o LT IR E B RIE N &R HEE RAE ) B Rk o

BHAE

BAMEF 5 AR E 6y L IRIE 0 S T BRI E LR A

BUMSHEFIRE - g2 BN RREBIRG B LER  FARET A
BN RIRBI B FL KFPIRE - Bk - RSB G H BT E T
R i 1 69 % B TR -

RELAE NOBARET F R BREE R E R AR T s 20" 2

45" 5 (B FUR A 30°-60°) » R L BRI BT % 5 & A 0. 4n” 89 B @
e
(3) =l R 48 B A%

BFERARE BN RE S EA E RN EERAEADE - £)EE LR
RERUB L ERLBOHBERLETENTRELNARLE - REE
FHMER IR B RS R &) KON R B R A R 0 — R EE e ERIR AR
#5 7T o B30 R Bl R B 25 R By ok o
B R4 RAR ARG B R B 3R B B bk ey — R H B &
BRI AEE c EawL ) —EHBYOHER T RARBEERTREREKAE
& MR -
18 &4 fT » £—FERBSBER =S by ZHEBHRE P > &
RUE By o R RIB B AR Y A2 RS RE R A S SR o
PP ZAXIBEHZRAEYE L HIMEBE > KEGHEL Y —&Y
ERHVAEZERNGHREZHELER  TRREHHEREZRD
BE—FEZAXGREBRNEFANKEEZ HINELEAZERRE -

B
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F=ZF BTEHFEARAAEAER BRI EASBEE

ERBABLERORBGTE  AAREFHZRAEARAL T RS

F LR BARE - A BERABREETA D ZFTHYZAKREL

(o REREE JE KR » A T2 R F 09 2 Rtk oh (o RERZE B 8 K

R) - BRARFRAEMHET > CORKFHZMAELEZFEER
&893k

(4) = A& B4R Al

a. MERERENRRAMABIE L

b, AR & R4 () & 2 =48 A LB FL - NFPA 76 #L5€ B8 Bk
ATHEABEZ®EES 0. 4m°(4sq. ft) B Bk o

c.iER& BB EE -

d. ZHIARILIE @) RUFRIARE 207 %) 457 -

e. RADAME B - A A LB oy K BofhB b AL ¥ £ = B AT
%45 2 /0 50mm 2| 200mm(2 #| 8in) ey PE &k o J2 U1 =) B 48 09 4E AT B2
BRI RIEEF ABRIE -

fARIEECHR % 2% 3T #0088 (4o ASPIRE2) 431 & > BB R THE & KLk
708 Ko & 8

g ANEIE > THEMGT BB EER o THRAGHERBENEE
BB DARE A B R B B BAR AL &y IR R e

h B8 PREABEBERNR dNERETRVBEBREANESA LS
ABHNER  REENREFET TBERERA -

BS 6266-2002 &3 A T & -F3% B B ASD 7 2 HE AR °

KRR (D 835 7)) 4

a. ZRABRHEE

b. & PR B/ E RN

C. 42 By o] FJEAR B2 0y R IE T B M2kt

d EBCREFHATHERHBILE

e. HETEMENALE T FRS

L BRABEZTROOELSS

35



oK RAAR BB A KRR

Blho: £ % 1T %0 ~ RABEHRE - AEZEBEHEE -
FARK KRR (E $83577) 4580
a. ZRMEED
b. & ¥ IR &/ E %56
c. HfEMEEMRDAM  BTHRM
d S8 ZERTHARREFHEXMER HBILE
e. EMFEBNAE T RBHFARS
f. JEmF R MR
Blho: B R BREAE £ F ~ GIREBIER P oo~ B P RBIER P~
FE B AL T B 3% %

3. T EH R ed By 30 15 (B BRERAR)
LA MR B AN — R BN > XA HRRIE R RS K
B o MABN IR RERBRBENREZAGA BERBELZEEEFTA [T &
HACRRG EBAEFS o RE KRBT T 2] R RAR Y TR M 3bAR B L
# o
(D) #AR £ Btk
BRETABREATEHHOBAE LD o A5 BRI E W AR R 4
b BB FLTAE B FL d &) AR B ARAR 6 2 AR o 1B A B R a9 AR L 2R
EVA — BRI - BRARE Mo 3B & ARE L 0 RIHERE 7T As 31 4 B
BRI
(2)#AE P Btk
BARRE T RANHEXABAARE - ToEARELETAEBAF —RE
FRETHETHRAREE o KA —RAMEAET RGBT A HE AR
HRELZHAREBREAKLOPIL - 2T 2T AN TIER ORBRIFR
R BERT o B EUR MR N A A KRR 0 s AR 2 R AR EAER
HREh o

4, KA =y
W EFE S REHBEYRRELZEA SRR ZHES > BIRRRAY
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=% BITHIEANRMAERER BRI ERESEE

FFR OB AR B BRRHRA] - B K RIEFRE 2R B LA RiEREBAR >
FTRAABAETRZFLFA — KM BXBRIABHELE  EARE
AXE KFHEE -—ZEBERLABRTRAL LY, HBR
(stratification) o 42 7 & 1t 51 &4 B A& T 4 R F) &9 &% E 4 R R ] 89
BIEsDEFe LA AR rEE B F e BRARERK[15] -
Al BRAERBESEEREAHAHE I HREREFEKELAINNOZE
KREFEABE - R EFHR F GBS FRE — 57N R E &R Mok -
LR R FRRIERT ABARG R ERTRERKL - AT URER
b e B TEREEAREEZENRIER EORERES L - 54k
FHRKERTFEAZRRILOMEER AR ZELETERR KT EL
Ak E Ak o
3% B BRE i F4t# ASD JE Al 73k & Z B BATE SR » A T & R[16]:
(DA0m 3 RIEARAE B A RB S EHE 27D 35%/m 24 b B B3R
25%/m #4E - B E3EA ASD 3%k B R E T BRAABEAE 34 (OBSD) &
HUE 35%/m # x5 T ASD C & v9 % B A% 24 A8 82 OBSD35%/m 14
Q)F A TH N XBHI S EM 43m FRIiEHR > %A ASD C & % LB Ak
HFMeR i BRRAABRBRAETEE -
Q)P ERHBIBERIRER AR ASD B E RESHBEST T EE AR

%
bl

-

AN AE ANB TR EREZRERAB & EARAALAZERK
A

O)EHmmE ASD ¥4 5 (AHBE) $ 5 24EBNETEIL  UAE
# OBSD -

(6)FIA 3, %5 (1996 & 2006 Fr ) X B & E 444K B MR A (H )8 48 8] B
(BS5839-1)> 3 3 % £ 4k OBSD & 25m( 2% 40m Hik R JE 5 548 34 B %
) B A 5 44w EN 54-20 ASD C 4 15 L 15m 3 hu % 25m 3 B R
] o

5. BUAR B #3% 3t O &
(D BAR & 248 B 280
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oK RAAR BB A KRR

a. 3 KT S 69 1% By B R

b. KEHS B8R ABHK

C. BREBKILEZNER (BRAFRH)
d. BAf 2k 2 R oY & K P e

e. M AABFRB A KO KRB

f. B ARAR AR & 9 B9 R B

gAY BRA AR (BB~ ZRAFE)
h. %252 FXR

R F o e e

i. BRA B

k. A RIEAR B AR % &

L A EZEMARERRILTHUBE

m. BARRRIATA £ K

CAE- IR F = i3
HHTPALSTEPTRAGHE THELEZR - BRLHFES R F i
WGPy R LMK E - B BEITAE TRIRB B0 23

B R BEAME FER -

(AN 2 H

AR QG TR —BH B A St F > RBBBLEH R
BB SRR EBIRITAR R TR - Mt 2 BEA £ 2145
%o REZ AR KK F4a FEIRRIAE

2R T RGARXNRER G Z A S /A Computational Fluid
Dynamics(CFD)#45 » 3% fUARAE S 64 7 75 7T B AE L AR IRIE H R e 1F
o M A ASD % S BATRARKEM - ZRINKREE - TRERRBNR
B B RN RAH B (RRRERRAT @) > EARERRERE

Bk 3 A R 0 BB AGATE R T TIERETAIR -

(A BB AR ZH
AR Bk AR E R FAE A — AR 00 8 RUK B R AR B R eI

N
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CEL
AR REZEIEBETARLESLT.5(REG)  HLRE 55
R BER - PHURBBRZERERRA

A T PR B AT PR AR R T X B

Xt ERAE b R

AEPRIT 89 B 3RAR VD > ok 3-1 3] M7 NFPA 72 A% F 45 FR A 4R 8] 25

R B R

MR IR EAG 0 BEBRAATLA

BB R o

& 3-1 BRXEMNSEHRAMAISLEREHRA (BARE) %25 @ik
AR (R/EF) 60 30 2 15 12 10 8.6 |7.5 |<7.5
FREBREKLEEE |12 23 35 46 58 70 81 84 84
(')

HEBRLFLEES | 125 | 250 | 375 |500 |625 | 750 | 875 |900 |900
@A (sq. ft)

3 NFPA T2 M5 ARG BUE MBI A 2 BB TABRE 2 5 A BHRAE -
(&R R © NFPAT2)

3-2

x &
= R

5

5 #1506,

L0 (33.8)

OO0 (74.5)

700 {65.0)

BOO {55.7)

500 (46.5)

400 {37.2)

ft2 (m2) per detector

200 {27.3)
200 {18.6)

100 {9.3)

&G0 B0

/

yd

"]

]

g 2 A — RIEIR A

40 30 2

10

Air chiamgas per haour

]

BARHAE @M (FFRIRNFPA-T2)

EE TR BT R AR RRICARIEG T X - F

Wi
ZRGRRBEN > BEFERAS
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1o H K KRR BB AR ERAR

FAXRMBREORARTOZALR EZLE > 1£
RERG R EERAAR G IARES -

EM

2,38 18 B B F 3 M ARk
TR 4 B FURERAE B oY

H%

(OMER %% A etk d
ARRA B RARE S AA TR EERSREA —RBRAEE &
e EATRHBRATHOMAE > SERERABEN S EERIHTA -

e I

B 3-3 ASD EikFEE ] (BHRRR FIA)

BREHEHRBE T

%R B0 K BIIR R B e (R IE B SE B H 0 AB R BRARE
JERFF] £ 4% -
b. B4aeh % F EEch B0 69 BRIl > Al K% % 18 EERARFLAY B B BhAR

b o b R A B L 4 BT R BR A FL T4

c. AR B AR 0 AME A 69 S L RAR D o AR B By 64 B P & ARSE 0 AR
EAFEIEZE R ©

d. $EE FREZIF 2 AT/ -

A
a. A

mﬁ*

U+

(6) 7R F) 4 # % #uh A Lo e

BREW  FELRBTEER DB KENAREAEY - Hlhobe
BEAGEAARYER T AR ETEAAMAAEE 6 RA 2EF T2F EayE
R PEAE o 100m 69 B8 a9 R 8mesrd & 80 & o MAR 50m K&y & FATME
AegfEeeis s 33 LT -wik 25om ko8 TR o128 es i & &
20 LT -
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=% BITHIEANRMAERER BRI ERESEE

I

Pipe Internal Diameter
=zimm (364in)

100 // . 3 Pipes
a0 l /; #- 2 Pipes
80 ““"‘“*"‘"““""‘*'““‘“‘**"*%% 1 Pipe
y i
@ Fi g
e 7
g B f’/f, /f |
v 4 1
g AN
& A
iz i
40 7
2 I
a0 - 5
L] i
10
(] i
§] . ees———
o0 1 20 30 40 B0 &0 FOOBO 80 100
PIPE LENGTH (M)

B 3-4 FEBES SRS (EHRE  VESDA)

=t WAFHEBREF X

&33P E R ASD 3% 8% 0 HZ RARABA G X M ok Xtralis, VESDA »

41



710K K AR RSB IR & S 2 AR

& 3-2 BABGHRRERET A

Bk X

A B AR

e ¥ B BAR

B S

UL

R
x4
1L

R AR
Py R
RF

AR
7

32 58
Ak

AR
N E
23

7%

EDP 2z 35,

O

O

TR/ Rk

#EF

EXE

O|O|O|I>

2 o
2%

EHRE

O
O
O

> O] 0|0

O
O
A

BREE

THRRE/

>

e

TWE

ZH/AEEE

>IOI>101 (O O [OOA &

Wb/ L0748

O|0]0]0] |O|O] |O|0|0|O

O|0]0]0] |O]|O] |O|0|0|O

B LEEY

i

BE

THIR/ IR

B

B35 (casino)

O] 10|0|O

8

R JE /BB

O|O|OIB>|0]0|0|0|00] O

H 5306

~ X5k
B E

O]0O]0]|0|0]|0O]0O|O

O]0O]0O]|0|0]|0O]0O|O

WA

O|0|O

& IEAR

g PR

>0

AR AT B 4
& %

O

O:iEER /N R EER
(&A% Xtralis VESDA)
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F=% BIHEARENEERTZEARARTERESE R

Fofi  KEERRMA R E Rt

H B SR RRIRE S e P R IR 2B Bl de B E R
W - BREMG A RE - BEFEAARAM AR REERUE R T > B AD
AR A — AR X K LR B F R 805 £ R N A 2O K
§ o Tk T AR AR T 20K K E IR R AR AE S0 b R T8 SRR K R B A BE 2 M G 4
W oo REIATIZE 8 h BARB G XN B AR BEXERERE > 2L BAEX
WTRAE T AR MM ERE | B RRAR T ZE R AT
38 049 K 2 530 3% 5 ) 28 M AE X 093k 3t o

ERGPA D R RMRERR R AR Y T SRS R RRA TR
B R 0 RAREZRAE - 2R % - sk 0 R3] A BB EREU L
HAEZ K BB ~ Tk SR AR EEEA BiEE > MRABEEAE T RH
B EEMMRT A AR o MBS AT E SRR sk YL
AR ERGPH PR RERERE > 2AAF AT T RAZRER S
LA B BORE 20 D B~ TR R 0 f PR EE MM (MR 0 i TR
HIEREE ) LR HREMHESERK -

BOAT P BB AT H AR C MBI R M EE LA TRE ) BEF C UA
RTHH R AR RROHEEF RN ZENB TR T

— ~ASDZ A BEF BB MMM ¢

()EBEARBAR R E DB EE T 2B RS Brs BABEHMA
UL~FM LPC % #4438 7T 2 3% 8 X 44> 3t 45 4 B 4P 3% B A% 2 4o NFPA 72~BS6266
SrammE -

()EER T BIFASDAGRB AL EI BB A4S O R EBEER  E Lk
HEEHBAET c REGAEMR TR XBTRE BEREEE TR AL 81E
AR REREFAABREHREANRZFE -

(=) AR PR3 ASDX A 3% 3148 A F 36 T o

(m)% M % S 2 £ BAEM Ao B B 4o T
138 5 % (dctector): A4 RUEG ~ ¥EHIBL 4 ~ BIE 4 T HUEARK R 3R TE (B

420.001~20%0bs/m)
2,885 % (display): & 4 B Btk > JEsL B3kt - 52048 R R BE-T © A LB T KR -
BwAEA st -
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T8 K R AAR LB A S AR

S

3.42 X 55 (Programmer): & 4 B BLAF > JEL B2% o THEAE - XZ A2 %58 -
4.F RBEIE B R AH24VDCE R -
5B B 4ME25mm ~ 948 15~21mm A 8 5 K SME6mm ~ PIIE4Amm o AR
PHHHEERKRT A o
(R) RS2 AE A4 T
LIRB B RELEATS T SRFAH T RDXMRERE | F2UEKRE
EXZHRTEFRABEXNERET > AFESTIRE:
()% 3t 728 84 & (Cooling Coil) AT Z % 44 » B —#R7B] 35 847 34 & A8 A R AB 860
FH AR EKE -
(2)z% 3t 7 Sub FabX jt#x(Under Fab)Z A4 4t » B —F R B AR E mF U R AL H
500-F 75 s R A Bk % o
QEBAANALEERAMAET > NED T LRy -
3ABE®I  EREFAHHBE TR AR EMRTHIFRE G R RHE
B AT (RERF AMN205R K33/ 1% 0 7| AB ERAIEH) -
(X)) % %uJB LAR B 888 (1) 4w ASPIER2) 3 /T B 8831 B > BAERGAMEL > H T
iT3%
(E)XBEEIRTF IR EKE:
LARR EMLIBRENBE G RGN E -
2.ENEEREABIREATH > FRGERTRAREAMZBEZERM -
3. BRARTL AL JBAR R B ML B b 4r AR 3 -
4 BRERERAETBEBARELEEH  UHRARLEREH > TRIELEAL
HE T AedE BRI o
B BARB B SRIEN T EIRBEAZ T R BE P RRAZ R o
ERBERE B FAE—KEE - BASEZ LR ZRE -
T EREKEFESENGBEERAZHRE -

N

(a1

(N X Bt AEA% /B N )40 T & 3-3 -

* 3-3 ASD % PEAEAZ AN B (EH)

Al 3% BAEBE BAE K
R E AR HWEER wEk BEk
0001 -10°C~60C | -10C~60C | 200 AR 100 2 R
0002 -10°C~60C | -10C~60C | 400 AR 100 2 R
0003 -10°C~60C | -10C~60C | 600 R 100 R
0004 -10°C~60C | -10C~60C | 750 R 50 AR

(BH R R IR By F)
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=% BITHIEANRMAERER BRI ERESEE

(JOEBHR TH > BATFIF X2 —BTRR
L3RR ARG ~ R 75 AR 2R 5 ARRHE BB — R T 2 & R BaksL
RER—F) o 2% BEI120RD AR5 56 — 4R
2. A EEIE B EmR 0 BA6~12V ~ 15AmpZ AR T RiE 42420, 1mm
(0.078mm” ~ 105 )89 — AR KPVCH B F b TR & HalR - 8 E60814
BrE o AR EMLBAABERI20DNRE - B HF —KRER -
() A& KEMRF B FHEATR » R E & AR B K F 7 48 B 4%
£ R o
(+—) AT FIR R B M G 03 6F REF AT F I by 2 2 kst
BERETZHMERARRE -
(+ORAGNRE Tats o BRAIRARIRE Z TR LB R 35 B4 b
WL HHREXBEER BRI E AR THE - 5 BARATRARGE
Fik~ FIRARERMERWE ARG -
(=% THBRAT » BARK 2 F3RFT B3R o i OE T > RS - 415 F M AR F %
5K RELHIFHHRMES
(T BRRTZEN  EHFFAMRIBRAIMFTUAEL - FHFARBHEXE
RBEEEREERKRNEM NEOIFXEEEMZERE - L4 u~ &
HOREME R TBRMRAERAE > RAARF(EVZF HmE - HH
B HERATESZ LG 1FEEREHEAF WABR T IR 5 R IRIUE IR
R RATERSEE > AT ETEHRTER - FHFARBLA A B
BXE > BAREERA BRERAMBREE R - ITAZMPFERNRG -
B EmBMGEHAR BRALEY MR TEAIM  Eo0REEa1E
1z -

= EEEFER "HAEBCIPRDAREE ) c AABRAE THERES:

(—)%% 3t B4Z (Design Objectives): 5 A E LR HH M IERZ L2 RS > 5ESR
A~ BERCEBEHFFEREFRBAE -
(= )M At B % (Performance Criteria): %3t 2 % #L 0k A8 JK B2 2 o0 A7 ~ PEAE B4 1] 2 B
1% o
(=) /& % & (Hazard Identifination): #8435 4 7T At a9 e KR S AHK ~ 7T MR 4 %,
SRR CERAEE LRAELKEE -
(m9)z&% 3t K % (Design Fire): 3RBAAL KB -~ K A E K LR 2ER » UREL K
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T8 K R AAR LB A S AR

R ZARIE ~ R B RA] o

(B3R K $ 3 (Fire Scenario): # & &AE T Ae 48 A 69 K K842 > ERAHAK
B BRI R o

(X)) € R M A%3t (Trial Concept Design): 4k & ¥ 40337 97 32 S 3% 3t Sk 324 %A 4h
Wy Kk I SEH KRS HRAHELEBRAIREGRAKE -

(£)#4 ¥k (Methods of Evaluation): @ — B KA ey ERBMAXFEAK
RHAL > BAREE TENH - THERITRELZFRE -

(N)EE %A £(Select the Final Design) : - #r X%t Z 2 EZUR R
ERF R LA ~ BERERA] » BRI TEX B Y - KERBFSEMR
RERABES 2 B REEME THER - W AR ERREF T E2EE > ER
HIp & REBLR -

HER GHHMERERIH S AN NELZEME K RIBIE A %K% > BPRTE
MARERZIFZ A REEHZ THERIEREST ) PHRIERAELEK -

FRH RN EREE CHASDR BRI EHAEAE LN ERLRE AT

L ERZEXASD TZBMANER TS XHRELEBME  FAEAZER
T EEREE K KRR > BEITIRA T AR -

2. FMrAE . T ARG AN, ALEREHLARE  REEY
BASDAE R R o dboh 0 BRI T AR RIAS A oA E o B E R
W 3E A M (B F NIRRT BT RTAE R R A SR B 1F 2 371
Bk o (WLEBHREEN200RAGHHHE > I HBERBEMEF)

3. A B AR T 88 48 RI2x #h (ASD B & 3% 2+ % A A X & 40 (~%obs/m) % & AR 45
BRI BAEBE N

L RBBHEFE  BEAMEHRE - BERETRRY - HRBRBHREE
W, o

5. 8 A GBI Z T E & ~ B RIER A

FHBBZEAERKEAXIHZRE T WRRGMGMS > FHREE - R TRRE
gh o & E EAD EARAG N B AT  do T RIAEH:
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f =%

A - HA 4R R HAT P AE 3R

B ABERERHER

# 34 ASDE AL AN E(ZEH])

Y B F MR -&% AL S| AR | TR

@%W} Pk @ M| aEaas | Ealae
s A4 4 @ Ak () W)

0/ | SUB-FABX itAx 45, 610 500 91 109

@ A A 1,674 60 217 39

0j% | SUB-FABR it 2,394 500 A7 89

@ R A 1, 860 60 31 4

(BRR R : N H )

R RA AR T KL LA HHRBBERRRA R > R —BFAm RS 7T
RAARRRE N TERIAZESEO XN B RRTRE TS N FHRAMRER
35.(1.5m/secBh ) ~ 3 R IEAR (B E25m £) B KA 2 P (K% 4 &2000m° 24 1)
# 0 P EIRE) F ey M fesket 0 B P BRI R TRAZ B 3-5 0 SAREE R & AT 48 B 2Rt
BF2 S o
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oK RAAR BB A KRR

R R

SR ERE
ﬁ AR R i
P2 45 B AR R AR
D R TE

B EE 4 T RXBH

) A RAARRAEN AR - BN
88 5] bk AE SR {:‘&%§f§;>“% -

TR EES EICTI N TR ST TS
T K EWEHE - | I
B 6 R K R : "

: B K R AF
LK AR ot

3 KR e " R~ MRS

RBGERR | QD pmemse NGOAAN

ik 45 e R
1 CRBRAARRE K | | o CRER

- | i

BB T B RS T

Q= at)
e T {

DM E TR (TRt E s TAEERRE
| g it)

ASD T s E %% % (Class A Class B )

g

B 818 4
EMEBEE M

B 3-5 #%&-FEA 808 X K AR R (ASD) M e & 3T R A2
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¥mE MHEREX®R

LAAE T K AR (4 A AR FIRA B, ASD) BATH s ki 0 £ 2K
7% P (& Atk J& Stratification) H AR X BB E ~ AR Ew E ¥ HE P o T %
RREGEFERM R—KEFZENETIKEMARHIFRFRENE ° B sk
T ZRI(BEEE RH5 -~ B P o~ MGEMR T F57) ~ A5 EERBUE T
S ERAE—REETEBRAE ~ REE - XUWIRFEFEANER)RETHR

& 4] MEmETRAELR (AR EE)

R % 5 % R w5 —BEE
EER smoke pellet, pool fire | #h4z B (PVC Wire) | #4733 (PVC Wire)
HAB K E 5 EEAR AR A B oy IR AR B 3R ) 35 By PR AN R 3R 78] 55

ASD(Class B) ASD (Class A) ASD (Class C)
&% E AR E N % Fal 09 I 37 0 ZRGRFET 7AE
¥R TR TC tree RikEt ASD
WHBE | MHER v AR | £ d AT Vs | £ —RIEEFE Vs
PR R 25 38 3R 55 R BIARB 5 BT | R AR A 5 18 3R AT R
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T30 K K AR RIS IR A 42 A AR

%"‘ﬁﬁ #&%.—”‘El’a‘]ﬁ&

CAP B AR SR AT KB BR P oM FA 2 M(E x & x $=23m x49m
X2Tm) R H P B B ERBAEREARE T FOARTFER(E 4-DEAEHL
EEagm (B 4-2) AEM:E2EZE ASDBEEIRA S I ARERMZXER
T #AEIRA R > LUE A (smoke pellet) B A& B 28008 R EAT AR © &8kH
B4R ) 25 RJE B e o

£ - {5 A

. BERRFEAT > FRICRKZE AWK EEA S HE N KSR SRR HE KR
I Z IR BIA o H -

2. BRHEHMRBEAT » SHRIERKNER AR EFED S H B8N KL AR RS H KR
IR Z R BIA o H -

3. EAbikJE(Stratification)¥iE R RBMM B E

o

49m
9m 4m 8m 8m 8m 8m 4m
10m | ‘ lul I Om | Sm | 12m |
| | | ax |
Line 1 Line 2 Line 3 Line 4
s

o_
foum
o—l
2.5m

T LineB LineC

3m

6m

X
|
18m
23m

6m

3m

2.5m

4-1 S4BT HehKF @ ASD #H Rk E B E T~ S E
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FmE HERETRE

49m
10m om 9m I 9m 12m
£
D
h=20m
ASD —
K h=19m
h=17m
K h=16m
h=14 £
m =
h=13m o
£
h=11m ":' E
h=10m J
h=8m
h=7m
h=5m
O h=4m
Line 1 Line 2 Line 3 Line 4 <
)
IR

B 42 FAHAASD#ABREPERETER

1.Line A ~ Line B ~ Line C ~ Line D : K-F ASD Bk &
2.Line 1 ~ Line 2 ~ Line 3 ~ Line 4 : & & ASD Bk %
3P R BRARE R 3 f 3k B RARAL
43898 AL R E B IE F -

5.303K 22 B 254K 4 A 33810m’

k42 g E MR ERES X REILEEEY

Line A &E :bHdm E4:7L# 637 |Line 1 & :36m BEAEFLE 6 7L

Line B &&E :24m E4#EFL# :3F. |Line 2 &E :2Tm EAHEFLE 6 7L

Line C &E :24m BE4EFE :3FL |[Line 3 &E :24m EAEFLE 6 7L

Line D & :58m EZEFE 67 |[Line 4 & :33m HEAEFLE 6 7L

A~ REBRRAB
1. )2 Z 84 (smoke pellet)Msem sk (LEmu4—)

2. Pool fire test: 95 ;574 (1 liters Z 5 B 48 30 Ao &y B ik #%, #&~80kW)

%~ Rt
LA KIBEFERZBASD) RS ~ £ AT - LE>EHAIBIEAS -

2. )% Z %4 (13 gm smoke pellet)12 £ ~95 A4 (10 liters) ~ ;l A3 (B 42 30 % ) ©
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1o K RAAR BB A KB R

3. —HEIBBIHE 3 AR —ERIEEE ~ BRCE RS -

4. Jik 3 (anemometer) ~ 3t 8% 25 (Timer) ©

B TR®R
| EBET A REF—ER P HOBREE RARGEOEERERE 2 A 2EE
WG ASD EM - AAAEAKFERZE-AE;HABRRASE -
2. MMM AEREEBEADKRP] RIFAFRGEL -
3. W] ¥ s B AL F 69 dudR ok BB IR
(1)es 2 )@ F gk (smoke pellet) » &4k4F R B RIEIFH -
(2) Bk 45 WERIRBI B RIEEFR] -
4. 3T B AT RP] - ERAEE I
5. BRFBMTEHBRF - FEAERR FRE

W K &8 % VESDA % %
RIEIR:
Alert(Class A):0.035 %/m 0.035x18 71.=0.63%/m <0.8%/m

Action(Class B):0.08 %/m 0.08x18 ¥L=1.44%/m >0.8%/m but <2%/m

Fire 1(Class C):0.12 %/m 0.12x18 ¥L=2.16%/m >2%/m
E-R

Alert(Class A):0.04 %/m 0.04x6 7.=0.24%/m <0.8%/m
Action(Class B):0.08 %/m 0.08x6 7L=0.48%/m <0.8%/m
Fire 1(Class C):0.12 %/m 0.12x6 #L=0.72%/m <0.8%/m
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12 ~ KER&ER
& 43 PR R
LS ST TS BB AL AT
o |EE SRR SR K7 ASD (Class A) HFHEH ASD (Class A) .
T Dl [ AT ADEA) P AD LA T
K BHEIR | S5 1 | TOfPne | el | G0 | DR | Balien | s
1 11:10:37 s X 11:12:24 1:49 0.03 OBS/m | 11:13:31 2:54 0.03 OBS/m -
PR
2 | 12:02:20 e X 12:03:59 1:39 0.035 OBS/m | 12:07:00 4:40 0.04 OBS/m -
-~ 1 12:44:36 12:45:28 0:52 12:45:26 0:50 0.04 OBS/m | 12:45:43 1:07 0.045 OBS/m 21
o 2 | 16:43:43 16:44:51 1:08 16:44:34 0:51 0.035 OBS/m | 14:44:58 1:15 0.04 OBS/m 17 ¥
2 ERE AT G 5-6 mis ~ KR 15 mis)
o |EE SRR SR K ASD (Class A) HEH ASD (Class A) .
e 20| g T AT ADENA) SR AD L) T
K BHEIRR | 221 | TOfPne | el | G0 | DR | Balien | s
g 1 13:58:14 fEE X 14:00:29 2:15 0.03 OBS/m | 13:59:04 0:50 0.03 OBS/m -
N 755 AHML
* 2 | 14:29:46 HEH(E X 14:30:57 5:18 0.03 OBS/m | 14:36:04 1:11 0.035 OBS/m -
i 1 15:00:26 15:01:28 1:02 15:01:26 1:00 0.03 OBS/m | 15:01:10 0:44 0.04 OBS/m 18 ¥
s
2 | 16:03:52 16:05:34 1:42 16:05:09 1:17 0.035 OBS/m | 16:04:29 0:37 0.04 OBS/m 65 ¥
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710K K AR RSB IR & S 2 B AR

e~ KR A

4-3 £ HERE R HEH

4-5 B FRRABIRAE (FE AR 4-6 JE FHFAMAIE EIHH (48 R AR
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FoE HEREERE

47 BHEBREIBER (A RER) 4-8 B HEBEMEIBE EAER (B RHER)

]

n?"
:ﬂ.

4-11 B EIRE (B REHR) 4-12 i 38 EIHEH (A A
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oK RAAR BB A KRR

B MEAR
#F—M TR BT R E K FIA code B BN L B A 0 RAAB T & &
oo FigEE THAKEFARNS ) AREREXEARABIBHEAZwE 4-3)i
H B RE M - RIE FIA 893050 77 i (B SRR AT AR RI3K » sk iRAI B R &

By R o

F~FRB W
1. /E—#&%F T‘J-TLIHL f"h‘i&iﬁ,'FﬁﬁéI BEZS-IE-F: G éj:' o EL B o
0. BAE—E AR RBMWE F AR R B AR REZ ISR E -

-
= Line A
L)
X ASD B3l @ : BFRAIER S
4-13 EZ#E N ASD 2 R E E T~ & B
1. Line A~Line B~Line C: ZE3%n X itk

Line D : 3% & E AR
TNEFEL - 171.36 L FH AR
HRE2 FOREL 3.5-3.9 n/s
RO ERZRY 1 n/s

N

F 4-4 B E RSB E R T X B FLE B F
Line A & :5.6m ERiEFLE 5 FL
Line B && :12.5m HuAFLE 5 7L
Line C & :13.7m EAFLE ' 5 7L
Line D & :13.3m EAFL% 8 7L
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A - ®EAB
1. ENBBRBEACHEMGE (2%) ZAHKMERR(ZFM4Fm) > g ASD &2
By TR A B 8 4R ) 5 {8 0R) i@ SR BF R £ o

2. tb & R Bl £,.% (Air Change per Hour, ACH)#}i@ 45 8% P &4 % &
3. LbB R B EE ML B $H BRI B o

% BBRARSR:
1. R IEEEAEMHEASD) ~ HRAIEFIRA S L2484 -
2. RACWHEHZ (2k) ~ENBREREZ(2EMME—) -

3. ikt (anemometer) ~ 385 %5 (Timer) ©

SRS T s 2
. EHBRBRACHERR (2K) ZARMEARSRE -
2. BRAMEEHRAMG - FYEEM T eIEE -

18 ~ &R
* 45 MERBRER
ASD (Class A) By PR A WAL EE
BB R EAER| R | RR ,
¥4 B P (0. 033 0BS/M) (—FEEA)| P
WE | RCOD |5 |(RR)|HEHH n
B iERE | Betern|  Ehi e »
28, .27, s .
A 138.94 1 21 11:35:00 | 11:37:55 175 ¥ X
2 20.5 | 12:21:00 | 12:22:58 | 118 %% X -
NN- ) s -
A 267,84 1 19.9 | 13:00:00 | 13:02:08 128 ¥ X
2 18 13:16:00 | 13:18:28 | 148 ¥ X -
NQ. .N0- 7] -
B 138.24 1 20.3 | 13:28:00 [ 13:29:40 100 ¥ X
2 20.2 | 13:56:00 | 13:57:34 94 ¥ X --
Alert:0.033%/m  0.033% X 23 #,.=0.759% < 0.8% (J&/X> Class A £ R EHE)

Action:0.06%/m
Firel:0.1%/m

123 11
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710K K AR RSB IR & S 2 AR

e~ KR A

4-14 ARtz el (Line A) 4-15 ARz r Hi#Ela(Line B)

b
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IRIEAT Bt > O SRR R ARIRM R A —F B KA % THESF EEGE R
MAE R UE o 0 BRIEA KRG > ERRAKZ B -

&~ AR AR BN

K BRI REBAZ T & A R B &) AR E[22] » ok 7-1 om0 HERE A
AR TIeL e T e K £ 38R % | (Chemical fire detector) » ¥+ 7R 5] K % &
FEVFAA K K Y PR As AL 7T JE A9 B3R 0 ) 5T KRR R R - B et A1 A ASD %
GEB M RGFE > TURSEES TEERRFRE , ZE—E " SHE04
(Multi-Criteria Analysis) 2 4% > R¥4T " Pz 3R ) ey T4k > :E 2% B1LH Ky )
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FE °

& T-1 RELK K E £ R 6 IR E(RIE BS5545) [22]

Fire type co H> H,O 0,
(ppm) (ppm) (%) (ppm)
Cellulose 38 3 0 1300
Smouldering (Cellulose) 105 0 0 0
Smouldering (Cotton) 230 245 0 0
Open polyurethane fire % & &g 45 0 8 2200
Liquid (n-heptane) & k. 23 0 28 8000
Liquid (methylated spirits) ¥ &% 18 0 39 9000
EAE

MRt E B E AR AE SFATRIEAB X FHEAR > AR ASD
AAEEMASMN  TEASHEZHTREMBAEGE XSS KR A ERRE
ERBO TR R BRI ARERIETRATBP S B FRAE R T@EKE
Ve B A > LAELRA B B9 4 o LA B AT 4T © T 454 ASD 4 4L 0945 2k AR M8 R13%
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S5 (02) 0-25% V
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R (NHa) 0-100 ppm
TR (H2) 0-100% LEL
ZHILEE (SO2) 0-10 ppm

T (CHa) 0-100% LEL
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1. a4k 3188 % (Optical Fiber Heat Detector)

2. #oh& AR (Infrared Imager)
3. B EACCTV)
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% =8 ASD 2By K& ¥ 64 48 Bt

T~ B KB

RIET IRy KB DM AR HU F M (20 ] 48 B B EEAT B BF R € escape

tescape = Ustart + Ctravel T L quetle  « e v v v e e e eie e e (7.1)
Bpagr $EFAYE B Rl tgan ~BIEZE T —BE O F T TR tpwa REBZLE TN
O P % B Cquene Z A3 © B P @ESEBIREBFRT € gtan PO R IPEE E L

Z T4l > Rt T B4 i | 3 TR RBEATEETY | EREIFL o K
W 50 BR R — IR R SN E O AREAEAEZIBR EHRNRIERT F
R K EERB B TR o B AR FMAE T LR B (Ave) RET

o

A
toun = 23—0 .................................... (7.2)

\FJE iﬁ;&‘rﬁhﬂ iﬁ‘fﬁ@ﬁi;ﬁ ‘? E#’J%ﬁ/&% rﬁ;ﬁﬁﬁ%ﬂ%—?ﬁ tescapeJ %@’J‘%(ﬁg
P)EERKKERIZR THEZARIFR {0 FZFGAHEHRE  ERDAAIE A
R o M AR t A[25]

A, X(H, —1.8)
maX(Vs— ., 0.01)

Hbr . ZEFREEAWIRR T EED B RGSEFHM(S)
Aroom : B ERE AR BH (M)
Hypom @ 3% £ Z-FHRIERSE (M)
Ve: BFAEAEW/ %)
Ve: HzdEEm/ o)

room

JETRBR ] £ Bp By KA SF SRR ] » BURYOR R T Z 8 AR 1.8 K Hehik
B[25], sret Bim B TR B LA R TAR— AR E M e "3t KR - M 33tk
R BARZBERASET KL RN FE[26] - Balf FH[20] LiRzdee e R 3r e
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Bl KR > LAPRATEA KR A £ > PAMRAT ) KR4 B T-1 P a9 KR &# o KIREE B
RIRER o AL BB P 6 B R F AR B PRI R e KRR E o T H X (7. 4)FF

I

Q: ##EmE (KW)

t o EEREERR (sec)

a: KRmEaEE kW/s)
oK (7. 4)3 i@ 4% & " T-square fires | # & 248 A 7 KRR B R, ( £ growth )
T H# KR & o A B iR (Ultra-Fast) ~ #: 3k (Fast) ~ % % (Medium ) & 1% (Slow ) v #& s,
WG B -2 Ao~ 0 &4 KRR EGEER KMo & T-3 A7R([27] -

Thin Plywood  gyacked

Wardrobe  wiood Palets

HRR (MW} Methanal + 1.5m (157 High
Pool

B0+ + Upholstered
* Furniture
504
g
w
ol | 3? Cotton/Polyester
Innerspring
Mattress
wTt + Solid Wood
Cabinets
20+ *
gio¥
10T
200 400 600 800
Time (s)

7-2  T-square KRk F o 4%
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* 713 KRR

ot 24 A& A B e
(BhoFEM %2 IMW 2 43 M ngRd)
T Square Fires a (kW/s”) Te(s)
1% (Slow) 0. 002931 600
¥ % (Medium ) 0.01127 300
ik (Fast) 0. 04689 150
# ik (Ultra-Fast) 0.1878 75

TR SH T A M ARRREN TR TR E  BERRILR
MR ™ T 0 — AR MR FE F AL IR A AR B ik (Ultra-Fast) KRR K4 - B b
KRRk eER  BEDERRETHRNRE  EMPELRETRE L, -

ﬁ ® ASD %%ﬁﬁ#%%ﬁrﬁj t start

Bl 2@ g P60 Rl 7 BRGRNE R BN RIEIR T R KL LR B S 2
R 0 B BLIRAT 69 7 ik R R BROE AR B RPPR O Tk RIELIBR TIEWRE -
UHFRE RGBT 1 BEMBHBETARANEZARBERERLZOR -
KK 5 ) Ak o CRE R R ) ™ B4 gk - M K30y e g1 DUB W18 - I X
BEERN(R—EAAKEFTINBAZRA BERBE K KR Z RAZF WS 4o B H 45 &
o ABBOTARRTGHEAE - BESZBRTHKEMARETRB P RIEE ¥R
EAWETRIE o Sk sER AR (false alarm) ~ 75 28 4% - HA 09 MR AT Ak oE
REBHR(CEBRBRE =2 FXFHHEROENT AR e RRRELBHRNT
% o

FH ATt FEAR KRR KB T-2 0 8 & — 18295 F 80 KRR &M to 690 BIAF 5
#h &% > Natori [28]4% th 35 sA 2 F (HRR) X & KR A A2 75 KPEAE & 3H 8% » RI R AE 2
wg T FH KRR KK 10 > B T-3 Fiow °
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H‘é"_‘cmax _%—‘_ ‘tdec@ _-éql

steady burning
0.l .. / i

data

I
I
|
[}
]
1
1
L}
1
1
]
I
1
I
1
1
1
L
1
1
1

HRR

£-decay

-growth

T T "
- -

tgraw tmax ! decay tl me

B 7-3 #EEkF e 4B (Natori, 2006)

ARG 0 BB ERAVE FRB B b 0 ASD A 4B T i
FELE | BY1RBIAE N 0 BP AR 1o PEER B H AR B TR AR R R B IR IE P Y

=
B
&
\9%‘ Jr‘“\*

23

A8 "TRHE

2% BHe A AT HERAL

I, hgIFTE EREMNRIERTH » 4R KELERZEHE | Bk
BFR toan (AR 7-2) 0 &£ T 474 M B4k (Secondary Sampling) ; F# A Class

CEBUE S EN > B—ERFEFERN—EHRARA S - A ASD &9 £

B AGNE > EZXATOMERETRTEN > AMHEEHEBENLT ASD £ 2 F
RRBIK KRR F > L RACEE N B B ] toar > BPR T P46 B8 3E

2. ZASD A% ABTH KK 1 FEEES %57 3 8 (condition warning » pre-alarm)
% ZERAEBALBROEGEABRTEAABTER ML G PRMAAER > B
AT BRI K » B EEZ B MBI B KA T R » &R R F ELE) et
b > TRBP ASD AE4E4E tescape 2K ©
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£ ~ ASD A& &8 KRR b &%

B EPARREN R ART E TR BT EME ERRBEBERZ LM
fe o BE ZEREHELAMAE c AN ASD A4 TEBMA L B TBRSEHE @

TRRIRE /1 B K S (B Hpb K AR R Boshy ) 6y B R BEAS AR AT 3 > RAERER T
Flibwr gk » FIRF LR TARE B ER K AL - B BB KER I KRG R KE LW
CEZHBABR O Bl K ER SRR RIRBKRE—RHRE NG REK - FARK
B E N KR DR R F A8 R (BB R m kR ) - MALE) B R KA KT AREA A
THHER
I A KE TR KRERKER LB 6 > BRI TR K | g bk
fTi#gE > EXKRECAR BRI T RRER > R E A FEEK - PIRE A
B b — R TEABRERYO KRR KB ERETHERS g S
FHEKEERIEE THEZ AREN L, L% E -
2. BAKEE PG KRR KB 6 R MARIE R > R g0 R 30 B E R B4R
R BB TEATIE R AN ~ 38 K EH R ME -
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FAFE ERHEEHR

FANE Hwfagi

AAENRBE—FEO9 FONBAERARLAZ LN E T ALK R E
RAUBMZ R RS RES 0 AR RARSE — B FRT[20]:

I’;%?’%‘__

SR ETATEE R — B AR T H0 K IR B PR A SR R R
E MR ¢ P9 ECIRE RAR R AT
h PR © NBCER B F

BbBNEHSFEAEEXE  BERMEERTI KA LBRAY BBmE
SR BARSFRIIME > EXBTHIFEABZAHAERREREA RS - 4%
tE R ik 0 BT R BETHRIER B RBRE AR - B 2 &
8o LR MRAEKKREIR - RIEA LR T ELBRASL R
HARF AR AR A EE] AT A iR THBA MR X KK
BFRE

AR IFCRRECE O NE » RIFAF R HPUTIBAZ BLEREEIRT H AT 8

i mgig o

R &%

1. AR4% NFPA B EN[1-4, 13] 4% F- 47 K AR 69 € & > 3t rb ik B AT &Y K S48 B By
% » G749 i "k % Aspiration Smoke Detectors (] #% ASD)AE # 1 4% F- #7148 8] 49 fig

48R ASD gyl R RTE A 35 LM AE R MR L EENFE R A TR E S BRER:
R RS TRAL RN N E R EL F @R - ARERETRTERT
"ASD A%, b "THRAARAFARKERAS ) ETARIBTHRKRGRLR - AR
Az ASD 2 AL BRI B L S B 4% FaUE Class A 8T —#& Rk E #9 Class
Cio» B P23 > B34 RAMEIRIR B S 8 £ FHUE S ASD Bk 1 - 4R 4
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FHBETME  £E2% T EHA ) 940 0 RRFR S 693 RT3 3R A
A RBERN ©

2ERPEEARAFAS AL EHD - AMRERGFER » BN NFRE
WAARE b ERAG LIS ERER - N ASD ALK (FE AW T AT E) 69188
MEEEXGEEZHRNARGTHEF > BERKLORZ S FAREMENRIRE
BT AAETRTIELETRE  RRRAHRAFAS -TREILOHE  BEH
Brley "EME AT RMAER O TBARILECEM E | BER FARMBERI] SRR
FOyEAMSA  —HAaHAAR

3. AHRA MART K E LR R AR IR B - R — 3G EA S Tk
AR 0% R 3 oS IR AR B ISR X B Rkt B B oAb 0 7 B3R RURIRIR
(1.5m/secsA k) ~ $e & R FEAR (5 E25mEA L) B A A 22 B (K 45 &2000m° 24 £ )3 >
1 IR E) e M RE3kst > P BB w B35 UREFHETAM R FZLF o

4. BE&ERFBARFGATELHIRMN S FHERERIZ G Z R TRIEFIA 932238
(% 2-2) HEHEERGMEARRT X (K D-1) BT ASKWEAERRE D HH
FORRRIEE - EF—RMZE > RARRAMASD B F#%A 1 2R PVC(R %R
BHIREBTER  EEARETRIKFELRDL-L ¥ RIERSEARALBI ARAA 2
~ R PVC AT Btk » 4830 ASD 89 A SRR AE A M T A BF R AR 2B - A & 2-2
Bk 5-1 ey Tk

5. ASD & %ty T % psE @3RI | (Multiple Alarm Thresholds) & " & % 4k L %57 |
(Condition Warning) &) M #E » SE% %5 BALRE N P EB T FA RGN J o A KATR -
PLSh S RAR AR B L b S (A R BT R AVAR 5 ~ &b ARIR,..F) 0 R
b AREAT T HRREAER ) T4 > TR B KTk

6. s 7 ASD fEfE toPE B H BARE » A B K LB IR T #4T > AR EET
TRB @RS - SEBETIES " RA SRR LD R E@HETRHMT ) o
A2
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FAFE ERHEEHR
EES S

FARAEBFH KL AR R BRAKER S @R E T2 BRER o AT 9 A4 3L Bp
TATH R ~ BRI E R A0 AT -

i —

IBPTATRB—HHASDA LK EFRRARBRA I KT IHRER
MM P B BT R AT

WA NEIREE - EBEERTO - PERBREHRAGHEAGEM G - P E
R 7K By sk g em () i &

BATASD A k2R ABRAL R R — 262 T A BB ANE | mwAPHRA
RER > IS BALH KA M R AT » B wiR A B IR AR ik R e ) o
BRFRTIKEFRARR > MR TN ke BRTRESSHEE

Er oM RRELFH RGN () 2eANFRIER -

2H—
FRAZB-HHADAGMANXEREN > B2 BB AR RA & RLERRR
#

MMM NETHDE

W R AT FPERBIARBEG 2 ELHE S FERBH X
HER (L)W &

EBRSHEREHIER T > RIRBEAELZHHARNALREFHOZR > MW
AR EE%e ASD R B (A, B, C&)BHERF % RIAF A (priminary,
secondary sampling,...etc) » 7] R iZ b & R AL R Bl 935 pr 1 22 F] o B LB M & %% ASD
RN T EBGRA R AR B RERE  RAEE L2 E TAAREALE
# o~ BERAEA S TR BERE R R | o 45 ASD A S REt (design) ~ &
# (installation) ~ 3% i# (commissioning ) £1 #£ 3 (maintenance ) &8 [ Fx %R & # v 7% & 48
B R > 3Bt E 8 XARB) B 9B B AL R 2 AR JE A N KR35 77 > RAERITER E % 8938
BER > URAZBEFHADGKEEEH -
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RR=

FRAAER - "ASDAKBARNE X EVBRBZIAER
EPE ¢ P9 BT A R AT

AR ¢ PR 5 F

B TEASD 2% " 5@ 3RPI4% | (Multiple Alarm Thresholds) ~ T & # 4k L% 57 |
(Condition Warning) & X &) 4h R 69 A - ERA 25 Bibr R e B &> AT IR LRAZE
HAN T KA AT
1. ZAcr R4 aFR] tstart
AEMAERETRTER > AARELREFALT ASD AL FHARABIKEREK &
WAk NP 05 R Tseare > BPIR T R4S msE > BRI T S V2B AT E
HoREREZEN TN > LARARHYERERLAR T-2 > EBEAREHE
ATARMA R IE T L EL -

2. BRESEZZGIMA
L2 IR R BUR F & & WS BT BT ~ R )RR 3 G ) B 4 By 0 LR F
BRERT  NBBHHMAMERASL  ATHEDGRERNSE - L ERF M
WA S BRI SRR
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Mék— FEZLEERREHETRE
Még— PEESEZRARERR
BR |FELEBER R e R

A REAR LA I T&T
B, 2K RTEALKRA B
BEANL TR BB MLE
BB e FALRA 0 A& & A
F o E— AL B -

(RFBERZTSE D A 1974 +
"NFPA Fire Technology, |’ &
#F. W. VAN LUIK &3R8 % >
THEXBARBEME AR
B R (XM A A B R
Thermal Particulate Point)
B o M E LR RIE > %
RME 2R B fmERER
B TAE T 8 R T R RBOR A
F(#0.002¢«m) » £85I A -
Bk FEERRTASL 500,000
A/ LTy g WM E mREDEF
P A A Z MM B2 A
T8 MR e

faR FxfgERE TeE  BTFea
Bl AT BASCRE B TFeyEn
BB ELAELE - WwlERATIRG A
B RAREFAEGRER LY
WA o

(RFEBZTE LS BN
YR 1% M BRI S
mERAER T BAATR
B RIBEAEA KRG S 5B - RIE
NFPA76 eyE & " FHIKAEE0Y
KEHRE ) THRA " RT R ey #
B, RARE - AFEHRAME
Bl AR F LT BB R Tk
FA T AR AR B W -

RBRF AR FTERAEE PR
TR AE  ILREGHLEKESL
I EBIEXREFBAEAGARER
K KB RG> BRI WG EHRE
HHERRBEANGRDE TR
(B ErE] ~#EEN KV E
ANBEBRAT o 2 M 3 ) 93 X
Ero RERAFHARZHGEH -

RS R 2 - &
BEEHY BHP o~ BIGE
BEEGR A EZTHZHRE
R—/E TR DI EGRE BT
XMRAEE ERMER 0 R
B ab, m Ay B SR AR AR AR T R K
W — AR ER K 0 Ay
R TR B HE AR KA
B &R

AT AR A PVC 4 #4208
R RARGTEAKREMR? EFRRZ
Mo RERAERER? ZHRA0E
EM O AT AL EHE R -

i 7> )& & (smoke source ) & PVC
HOEFE - BAEBERER > AT
R B SR E KA e

BT RFERERAERAREATE
B s EERYS 0 AR FENEE

2R A2 RBBREEE AR
BIEHT &
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£EH BT RERRARA ST
Mo ZRAZREGEABRER
IR UAFBAT °

EEMA R EARRAMALER
Az MM R E R SR
TR AR ERAGCZIER A
B R B > 23R T B R Ao 58 A B id
F 4o 45T 148 B 3 3 7 o AT E KGR
W?EFBAE

e FIERS S SRR RN A
%o MERB/IRERS B
ARZRIR )RR > Bp °T Am 3k K g o

A BB ARG ERAE AT
By RH &4 CCTV Ay » 3t
ERANABF S BERGGA -

G RE BALE KA RIS
CEEEX PN

A FERAR B A SR T AR ~ B
REEG E LI BRIREEIGAT ? B
AEERMZERAMN  REGoUE
&7

EREZWE B AT S TEER T KK
AR R AT R IF R B £
I H HAARIRIE ~ HhAERIRM
B BEMERZFMELHR
AT 2 AL 547 > BLbAMEAEER
TR B 0 3R AR T AR R Bl
MRERIZEA TR > LEZEE
&R HEE -

TR ENAAADTREAF
B TR FAL ? XAEFy LR
WP ATHER? ERT TR
3t o

FEREARBBHORIERS > &
WMAKSRMER A FEILRER
Je 3 AR - BA YRR B R AE 0 XT
FBATEEBRREHR - ZEE
HHEANTRLE -

10

FR@®EZKREBRBIBIRER
FARE ?HEA Sl EERE A
#?

AW HEGERAR  HF—F R
SR NI > REA A8 M

11

3 E A &L ERE KRS 2 iR
B BB ATESRIE?ERTER
BOIFIRBELIX? 548 BFH
FR A AR B o

(RAHERZSE 8 B) #RiE
NFPA76 eyE & " FHIKAEE0Y
KERL | THA T ART R ey #
BRF, RARE - A EHRAME
Bl AR F LT BB AT Tk
B T HAE ) AR B
AN TR BB 4 AR B AR T
BT RIBEAE » Ri#fTR4%eH
B8]

12

BASRAIRERTHRME? R
Bl BRI KR Z MR BEAT A ' R & 48
Bl > kol T A RRZEBEZREKRS
BRKBERIENITA ?

B 269 24 NFPA 76 ~ BS6266 %
SERIE > HEBRES > R
BERBE MR EZRE

13

Fﬁﬁﬁ&ﬁﬁ’?d%‘l’ﬁiﬁ N #ﬂé’ N /%{1 /%_r"i“ N
AR YR R R R
P mARANEGRE - AR

#k4E BS PD-7974(:E R K £48
R B ERA)ERXEBRKLBAE
0 489 %8 24 WRF3GAT 0 AR
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FEFLEERRARER
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AR KV E—RAZHH > 4o
TREER ? ARIEREZELER
BRI 24 @ ?HBRAEREY
ZGPFRARERE BBt ?

THERAMN E—F TR R
A LE -
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RAR B (BHEREE TS
#5 ) FATE E AT AT AR K
BB EAT > ABRBLRAEG T
A B4 BB AN R R TE R
PIRZEBGPERZEK?F
A -

ERGmBTHRITE  REBRL
AT B AT - RERB IR
oA R 2 f > Bia BHH
FEM P~ RIGEME G
BEEMGHEER—HREEKR
IR REAE S XWIREEE
LR o AL E B o) & R
Ry @AM > E—FER
FRE A EE -

15

FHEEA KL ERMTRAHEE
A2 AR A EH AN EAM
NRRF o

R FJRINF 3T o

16

A ERRBH KL H 40 A
B BME BRZIHABZF IR
& oo AT IR TR EA AR R LA T AR XA
PR F IR AR SR 0 F AR o AT E R
THEERROFTE Y R~ T
B~ R~ XK~ B

AMANFERRBRK K H 6 E
fesk & > HREr R F 54 B Ao
XBRAHT T ik R R AR o

17

A T A IR R BT 4o AT S M AE X R
HARR AR LR~ $ATEMR
TRE-EERENAE AR
E~#E -

WA ETIEEF > AT TRY
A - 0 R BT A M RS R 2R
A7 XEERAEE SR SRS
#ERBMALE

18

HEAN AR B FE ALK
BoOEBAEESELEE U E
A AT EREE B MRS -

FERGEZHARMNE > BB
B AR E R BRG]
o35 B & L B AR -

19

BT K KRB Z MAE T B
BRI A7 AT R By R Jo A HUR
BRERE EUBIREE S AE K
RPEHGAARGE AR B AT
B BRREHAMARITEE
¥ o

AFERTZFT R KRRA
NFPA 76 ~ BS6266 % %# k3%
i KA TR A S a5k
Bl 0 B IE AP BOR R R EEAT

20

HmFEKKBR A S & RER
RAZAEF) AR A T LAJE A 42—
G R e  AlA RS 7
RE R A

SR MBI ER

21

Ha T8 OK KRB A 2 EAUE
ARG RAR  RERESHHL
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Ja LA FRFE o 2. AERREAHILBRAATIN
2. HNBERAZSLZIFEATHER EIH/IAB T o
Bl RA e —REZT - # |3 HH{ZEARKRGHE
BEO)RERBEHF K - BA e
3. ASD Hilgshre AR A AR MIELZ | 4. HFEAARA o
BHEHPHREEEE T -
4. #FIATHAIRHA -
DR E 1. k#EERBI1-1%F—BIHEBER|]l. CAARNEY ¢/ F
&A% T 2R 4R B Bt o Ae B & FATE o
N B ARIBE KRB E AR 2. BB TR G AR
B o A BIEARBE BRACIEHIIAE
2. MEAEAIRRERNF N A RETHRE B > B AT O E S g
PR R 0 AR EAT o MEAEATE R ©
HERME B . ZRUERARIMEARARAE | 1. AAZEHILBAIIN
Ko P RABE AN P AR 2 E o EBAB T -
2. BmIMELEEES —REHBW | 2. KRG ILEAIIAN
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MANRIR ST © 3. HHL B AR GHE
3. BWEEFLEER- Bh e
PRERBER | 1. F—RAAETFTHABE - 1. &miFERs -
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HEHEME |3 FoF o BAR -FHEEMY |3 HNZBEWEBRELR
& ) WA o B3R o N o
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T. RO6-3ZTFHEERMEGHAERAE |8 AR GHFLFEAAIIAN
% IEt o #EBBEEHF -
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