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Module introduction: building fires, fundamental
concepts of fire, fire characteristics and hazards;

types of fire services installations
7 Sept 2018 (Part A)

Thei
Teacher :

Ir. Eur Ing. Prof. K P Cheung
Faculty of Science and Technology
E-mail: kpcheung@vtc.edu.hk ; kpcheuna@hku.hk
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QF Credit 12
Pre-requisite INL
Co-reqmsite NI
Module Aimiz)

The module aims to provide an understandins of the budding related lamslabon, code
of practces and related responsibiines of vanous fire samvices, and their relationship
to the desizn of fire services systems in huldines.

Module Learnine Outcomes

O completon of thas Modale, stadents are expected to be able to:

1. arficulate the responsibiliiies and rodes of an ensmesr a5 defined in the bolding
related lemslabon & regulations, and cods of practices relatsd to the fire samvicss
SVEtems

2. select and yostify options in the design of water-based fire semvices sysiems;

3. design simple fire services systenss for active fire profecton: and

4. compars vamous desizn epiions and examine passive fire services prodaction
TVSiems.



. Module Cutline
The following topics/areas shauld be covered:

1.  Incroduction to building Sres and fire semaces systems
fmdamental concepts of fire, fire nansle, properties of fuel fire load, fire
— Hamisnes, fire fighe Gre s emitim. fire
growthy, flashover, and heat tramsfer

2. Fire safefy provision:s and code requiremenis

= laws of Hoog Koog, building regulatons, provissons of e semvice

msrallations, code of practoes for means of escape, fire resisting
constnaction, means of access for fire fightins and rescue
Comsidemations for operation and mainfenance of fire services systems

3. Water-basad svstems
stand-pipe, wet, dry, pre-action, drencher, and water mast systems, efc |
SYS0Sm companents, source of water supply, desien hamrd classifications,
mmmah@—memmﬂmna
case studies and the fundamental design skills

4 (as profection systems
halon and halon alternatives, Carbon Daorade (C0:) systems, F200
systems, svstem components and layoats, operation and mamesrance

3. Fire detection and alamm systems
selection of detectors, conponants and lavouts, cross zomng, beam
detection svstems, application of codes and desien pnides, and audibility of
fire alarm

6. Passive fire protecon systems

«  desion of passive fire safety measumes; fire resistance and fire resisting

constmaction, comparmmentation, huildine evacuabon means of access for
fire-fishime. and refuze floor



H Class Contact Howrs
* Lachme Semmar - 2% hours
*  Tuiomal - g hms
*  PracticeLaboratory work Field work - 6 hours

The percentage contributions of the different assessment items to the overall module
assessment are:

*  In-class test - 15%
+  Laboratory work - 10%
*  Examination - 60%

Mini design project  :  15%



Reading List ; the following list and other materials recommenced in other lecture notes
Texthook

1. Chartered Institution of Building Services Engineers (CIBSE) Guude E:
Fire Safety Engineering, CIBSE, London, UK. 2010.

References

2. Buildings Department, Hong Kong Special Admmsstrative Region (HEKSAR).
Code of Practice for Fire Safety in Buildings.

3. TFire Services Department, Hong Kong Special Admunistrative Region
(HESAR). Codes of Practice for Minimum Fire Service Installations and
Equipment and Inspection, Testing and Maintenance of Installations and

Eguipment.

4. Loss Prevention Council. (2003). LPC Rules for Aufomatic Sprinkier
Installations - Incorporating British Standard BS EN 12845. Fire Protection
Association

5. NFPA. (2008). Fire Protection Handbook. 20% ed. National Fire Protection
Association

6. Sturges, I L. (2003). Fire Safety and Buildings. Blackwell Science.

Web resources

1. FSD, HESAR. List of FSD Circular Letters. Retrieved July, 2014. from Fire
Services Department on the world wide web:
hitp:/www hidsd. gov. hk/home/eng/circular. hitml.



Ref.
AO01

A02

A03

A04

A05

AO6

AO07

SBS5313 Fire Services http://ibse.hk/SBS5313/ Teaching Schedule 2018-2019
Semester 1, Friday, 9:30 a m-12:30 p m(lecture 2 hours, tutorial 1 hour, in average), venue: LT5, THEi-TY

Date

07-Sept-

2018
(Fri)

14-Sept
(Fri)

21-Sept

28-Sept

05-Oct

12-Oct

19-Oct
(Fri)

Topics Lecturer(s)

Module introduction; Fundamental concepts of building fires, fire Ir Prof KP Cheung
characteristics and hazards; types of fire services installations; Fire

safety law/regulation/code requirements for buildings; F S Notes in

drawings submitted to BD.

https://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf : Ir DrY F Kwok
5.8 Emergency generator & 5.16 Fireman’s lift yfkwok@vtc.edu.hk
-Electrical power and control for fire pumps and F S Installations

Passive fire protection, firemen access, high rise fire safety, smoke Ir Prof KP Cheung
control and fire engineering approach & guest speaker

Fire hydrant & hose reel systems: design principles and hydraulics. Ir Prof K P Cheung
Issuance of Mini design project —group project -15 groups (15%
marks): Design of Fire Hydrant System & Sprinkler System

Tutorial Session on Design of fire hydrant system of Mini Design project— Ir Prof K P Cheung
Room 614 : Each group 20 minutes = 9 groups each of 11 students

Automatic sprinkler systems : design principles and hydraulics ; Ir Prof KP Cheung
Further briefing on Mini design project

https://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf : Ir DrY F Kwok

5.1 Audio/visual advisory system yfkwok@vtc.edu.hk
5.2 Automatic actuating devices (Electrical and electronic parts)

5.9 Emergency lighting & 5.10 Exit sign (& circuitry fundamentals)

5.11 Fire alarm system & 5.12 Fire control centre

5.13 Fire detection system & 5.15 Fire resisting cable for fire service installations



http://ibse.hk/SBS5313/
https://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf
mailto:yfkwok@vtc.edu.hk
https://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf
mailto:yfkwok@vtc.edu.hk

A08

A09

A10

All
Al2
Al3

Al4

Exam

26-Oct

02-Nov

09-Nov

16-Nov
23-Nov
30-Nov

07-Dec
2018

Dec
2018

Tutorial Session on Design of sprinkler system of Mini Design Ir Prof K P Cheung
project— Room 614 : Each group 20 minutes = 9 groups

Further discussion on Hydraulics for Fire Hydrant and Hose Reel Ir Prof K P Cheung
Systems & Automatic Sprinkler system; Briefing of laboratory work

Hand-in of Mini design project: group project, (15%); Ir Prof K P Cheung
BSE Laboratory- Room 614 on 3 experiments: (10%)

-Experiment 1: Reynolds Experiment

-Experiment 2: Pumps operating in parallel and in series

- Group report: 11 persons to write 2 reports of 2 experiments:

- 9 groups of 99 students, each group of 10-11 students

Pre-action sprinkler systems; Drencher systems Ir Prof K P Cheung
Gas protection systems : CO2, clean fire fighting agents, FM200 Ir Prof K P Cheung
Hand-in of Laboratory Group work report (10% marks) Ir Prof K P Cheung

Commissioning and Testing of fire services installations; Some
common fire tests used in Hong Kong

In-class test : 1.5 hour (15% marks); Ir Prof K P Cheung
Revision
Written examination: (60% marks) Ir Prof K P Cheung

- Date & Time: ??
- Venue: The Grand Hall, THEi Building, Tsing Yi
Assessment Methods:
Mini design project : 15%
Laboratory work : 10%
In-class test : 15%
Examination : 60%
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The flat on fire
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A fire is started

* NFPA Test Burn — VIDEO - -showing flashover - flashover means all

combustibles in the room burn together : when the room fire temperature is around 600 degree C
http://www.youtube.com/watch?v=5GMhfLamERc

* Christmas Tree Fire Safety
http://www.youtube.com/watch?v=IwBiZtfjioU&feature=related

This video is from NIST (National Institute of Standards and Technology). It is a

Safety Video of a Dry Scotch Pine Tree that fully engulfs a room in 48 seconds.

Fuel (Fire load)

Heat Oxyezen (from air normally)
(Ignition) (Ventilation)

—>see **video The Fire Triangle :
http://www.youtube.com/watch?v=mgNOjLnzplo

The Fire Triangle



http://www.youtube.com/watch?v=5GMhfLamERc
http://www.youtube.com/watch?v=IwBiZtfjioU&feature=related
http://www.youtube.com/watch?v=mgNOjLnzplo

Fire safety design principles

***To contain the fire: Fire Resisting Construction

*** people shall get away, after the fire is detected manually [ by actuating
the breakglass unit, or automatically [by smoke detector or heat detector]
— go through Means of Escape = go to places of relative safety, then places
of ultimate safety

**To suppress the fire: automatic sprinkler system for offices, shops- LPC
Rules for Automatic Sprinkler Installations; LPC=Loss Prevention Council, UK

#In fact a hydrant-supported sprinkler system should be installed for
residential buildings in HK. That is , to connect small pipes to the hydrant
riser of residential buildings to supply one or two sprinklers for each flat.
- Greatly enhancing fire safety for residential buildings
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** First aid fire fighting :
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1.Break the glass of the
“Breakglass unit” :

.'

E HOSE REEL the alarm
| =30 B oE i bells will sound, and the fire
o o A service pump will operate

2.0pen the water valve

_ 3.Break the glass and pull out
l the hose and the nozzle
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T aOE

4.0pen the control valve of
the nozzle
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' 5. Shoot the nozzle water to
% A< YD B b o sesremsmacmens  the base part of the fire



Automatic Fire Sprinklers

Home Fire Sprinkler Demonstration http://nfpa.typepad.com/firesprinklerinitiative/

A side-by-side room display set up at the Plymouth Massachusetts Fire Department. Sprinklers had been installed in
only one of the rooms. Both rooms were set on fire. Home fire sprinklers are designed to activate when a certain
degree of heat increase is reached, so as the temperature in the display went up, the sprinklers went off. As seen in this
demonstration, the fire in the sprinklered room was controlled quickly by overhead sprinklers. In contrast, the fire in
the room without sprinklers burned out of control until the fire department put out the fire.

Image courtesy: http: //prlre co. uk/SerV|ces php

from left : concealed sprinkler [ the circular plate is fitted to the false ceiling;
Middle : Activated sprinkler head -water discharged from a pendent sprinkler;
Right: Sprinkler Head and Rosette, with rosette fitted to false ceiling

See the NIST Recreation of "The Station Nightclub Fire" with Sprinklers
http://www.youtube.com/watch?v=gT1EWVR1iP8&feature=related
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Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf [230+ pages]
These requirements will affect design of floor layout, building massing and structural systems.

Clause 41.3

Diagram A1 shows the framework for fire safety in buildings.

Exit Route

_n—"".A‘""—\_
~ =
Cihjectives

Hltimate Place of Safety

Functional Statements
and

Performance Requirements

Point on floor

Required Staircase

M

Refuge floor

Required Staircase

—

AMMWFW provisions

Alternative Snluﬁnn\

~

Travel Distance

Y

Protected Exit

Means of Escape :

Diagram A1 - Framewaork for Fire Safety in Buildings )
For details see [Page 21 — Ref. 1 ]

For details see [Page 2 — Ref. 1]


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Section 2 — Provisions of Means of Escape

Subsection B4 - Assessment of Occupant Capacity

Clause B4.1

As a guide to assessing the requirements on means of escape, the following Table B1

should be used as the basis for calculating the occupant capacity of a building or part of a
building.

Table B1: Assessment of Occupant Capacity

Occupancy Factor
{usable floor area in

Use . 2

Classification Type of Accommodation m° per _pers-:m} or
otherwise as
specified

1b Flats:

- with corridor or balcony access having five | 4.5
or more flats on each floor served by each

staircase
- flats not covered by the above 9
1c Tenement houses 3
2 Boarding houses, hostels, hotels, motels, Mumber of
bedspaces
guesthouses
Dormitories 3

AND other types of buildings- For full table and details - — see [Page
25-27 - Ref. 1 ] — How many people are there in the building?


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Table B2

Table B2: Minimum number and width of exit doors and exit routes from a room, fire
compartment or storey

Occupant
Capacity of
reom, fire
compartment or

Minimum MNo.
of exit doors
or exit routes

Minimum total width (in

mim)

Minimum Width (in
mm) of each

storey (No. of Exit doors Exit routes | Exit door | Exit route
persons)

4- 30 1 750 1050
21-200 2 1750 2100 B850 1050
201-300 2 2500 2500 1050 1050
201-500 2 3000 3000 1050 1050
501-750 3 4500 4500 1200 1200
751-1000 4 6000 6000 1200 1200
1001-1250 5 7500 7500 1350 1350
1251-1500 6 9000 9000 1350 1350
1501-1750 T 10500 10500 1500 1500
1751-2000 8 12000 12000 1500 1500
2001-2500 10 15000 15000 1500 1500
2501-3000 12 18000 18000 1500 1500

=3000 persons - the number of exit doors, exit routes and their width to be
determined by the Building Authority

For full table and details - see [Page 34 - Ref. 1 ]



http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Table B4

Table B4: Discharge Value of a Required Staircase in a Sprinkler Protected Building

Width of required staircase
No. of
storeys 1050mm 1200mm 1350mm 1500mm 1600mm 1700mm
served but under | but under | but under | but under | but under | to
1200mm 1350mm 1500mm 1600mm 1700mm 1800mm
1 420 480 540 600 640 680
2 452 518 585 651 697 742
3 484 556 630 702 754 804
4 516 594 675 753 811 866
5 548 632 720 804 868 928
[ 580 670 765 855 4925 990
7 612 708 810 906 4982 1052
8 644 746 855 957 1039 1114
9 676 784 900 1008 1096 1176
10 708 822 945 1059 1153 1238
Each
additional | 38 45 51 57 62
storey
add
Mote:

1. The discharge value of a required staircase having a width more than 1800mm may be obtained
by using linear projection from the table.

For full table and details - see [Page 31 - Ref. 1 ]
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Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Diagram B2 : Internal Corridor Access

—
- .
rf oy
.. r greater 7 H\\
~o — than 30°% g2 i L
J—\" — —2
c E E
déy 1 L1 [ nk. I 1.0
ds | b d3 ‘.‘ a ]\\ p
s ~ - ]

N d7
d4 N\ J Ventilated
E g staircase

., (see Clause
d1 B10.5)

smaller
than 307

For details - See Page 63-67 of Ref. 1

Notes:
Red-dotted distance:
E Exit door .
L]

d4 + d5 Deadend travel distance See Clause B11.2 MaX|mum 48 m:

d1 Deadend travel distance See Clause B11.2 Detalls, see:

a—-b-c Minimum separation between See Clause B10.2(b) Clause Bi1l 3 (b) of Ref 1
CYTTTTITITeT 2 required staircases * °
d3 + d6 Maximum separation between See Clause B11.3(b)

2 required staircases
dz Travel distance See Clause B11.3(a)

d1 +dv Travel distance See Clause B11.3(a)


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Diagram B2 : Internal Corridor Access

[ € - & o
o h | —
/ ™
| \ / greater /” k\\
A =7 than 30°\ g2 \
\ — | —]
1021
d6
d5 | b d3 wg\\ Y,
d7 [
d4 Ventilated
E staircase
(see Clause
B10.5)
than 30°

Notes

E Exit door

a4 +d5 Deadend frave| distance See Clause B11.2

di1 Deadend frave| distance See Clause B11.2

a-b-c Minimum separation between See Clause B10.2(b)

[ TECPTTPIRL ] 2 required staircases

d3 +d6 Maximum separation between See Clause B11.3(b)
2 required staircases

d2 Travel distance See Clause B11.3(a)

dl+d7 Travel distance See Clause B11.3(a)

5/F Tsui Tsin Tong Building, HKU — Sprinkler Layout —
Also compare the staircase and lift layout with the COP diagram in the previous slides

http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf ; http://www.safety.hku.hk/homepage/manual Floorplan.html



http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf
http://www.safety.hku.hk/homepage/manual_Floorplan.html
http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

People evacuation principles and software illustration

Reference :
COP for Fire Safety in Buildings 2011 http://www.bd.gov.hk/english/documents/code/fs code2011.pdf ;

http://www.bd.gov.hk/english/documents/ ;
Codes of Practice for Minimum Fire Service Installations and Equipment and Inspection, Testing and Maintenance of ... 2012

http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf ; http://www.hkfsd.gov.hk/eng/code.html

buildingeEXODUS V4.0 simulation of highrise building evacuation
https://www.youtube.com/watch?v=6EOVO6dTUBA [ 2:12 minute ]

Crowd Simulation - Evacuation Drill
https://www.youtube.com/watch?v=kHfHewzp5Is [ 1:19 minute ]

Christmas Tree Fire Safety https://www.youtube.com/watch?v=ZLHhG65fLeY [ 1:58 minute ]

Tp+ Traf’L TS <1 forsafe escapefrom certain point in spacein a building

SEE : An examination on the people evacuation parameters addressed by some
computational software in modeling people evacuation in huge uncompartmented

building volumes in case of fire



https://www.youtube.com/watch?v=6E0VO6dTUBA
http://www.bd.gov.hk/english/documents/code/fs_code2011.pdf
http://www.bd.gov.hk/english/documents/
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http://www.hkfsd.gov.hk/eng/code.html
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https://www.youtube.com/watch?v=ZLHhG65fLeY

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Table C1 - Fire Resistance Rating and Fire Compartment Limitations

exceeding 10.500m*

Compartment Area/ Fire Resistance Rating
Use Classification Volume (minutes)
1. Residential Not limited 60
2. Hotel and similar Not limited 60
Transient
Accommodation
3. Institutional Not exceeding 2,500m 60
4 Commercial:
4a. Business Facilities Not exceeding 112],5IZZII{]n’|2 60
4b. Mercantile Facilities | Not exceeding 2,5'DDIT|2 60
Exceeding 2,500m" but not | 120

For details see [Page 71 — Ref. 1 ]

Fire resistance - The ability of an element of building construction to withstand the effects of
fire for a specified period of time without loss of its fire-separating or load bearing function
(see BS476: Part 20 to 24). The 3 elements for fire resistance period (FRP) are:- Stability /
Integrity / Insulation - For a wall, e.g. 140/130/120 (in minutes); for a metal panel, e.g.
150/110/- (in minutes).


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Table C2: Fire Resistance Rating Criteria for Elements of Construction,
Fire Barriers and Other Components

Elements of construction Criteria to be satisfied Method of Exposure
or other components — . .
Stability Integrity Insulation
1 Structural frame, h i M N Exposed faces only
beam or column
2 Floor including fire Y Y Y Each side separately
compartment floor
3 Roof forming part of Y Y Y From underside
an exit route or
performing the
function of the floor
4 Loadbearing wall not Y M N Each side separately
being a fire barrier
External wall h i Y Y Each side separately
6 Loadbearing wall h Y Y Each side separately
being a fire barrier
T Non-loadbearnng wall | N Y Y Each side separately
being a fire barrier
8 Frotected shaft, lobby | ¥* Y Y Each side separately
and corridor
9 Fire shutter, fire stop, | N Y N Each side separately
fire dampers, sealing (unless
system
Y specified)

For full table and details ,
see Page 73 of Ref. 1

Fire resistance - The ability of an element of building construction to withstand the effects of
fire for a specified period of time without loss of its fire-separating or load bearing function
(see BS476: Part 20 to 24). The 3 elements for fire resistance period (FRP) are:- Stability /
Integrity / Insulation - For a wall, e.g. 140/130/120 (in minutes); for a metal panel, e.g.

150/110/- (in minutes).


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Diagram C4: Vertical Barrier at Escalator (see Clause C10.1)

/ ; False ceiling /
e

Y
\— Vertical barrier

Hot and toxic smoke is
temporarily checked by
the 450 mm vertical
barrier from rising to the
floor above trough the
void

For details see [Page 99 — Ref. 1 ]


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Table D1 : Number of Access Staircases, Fireman’s Lift and Firefighting
and Rescue Stairways Required

No. of
No. of Access | No.of Firefighting
Type of Building Staircases Fireman's Lifts | and Rescue
required required Stairways
required
(1) Al buildings and all Mot exceeding 1 storey | - - -
basements
(2) Domestic buildings Mot exceeding 3 main - -
for single family storeys

(3) Domestic buildings | (a) exceeding 1 storey but | One -
or offices with GIF not exceeding 6 storeys
shop or carport and uppermaost floor not

exceeding 13m above
ground and usable floor
area not exceeding
250m? per floor

(b) exceeding 1storeybut | One -

not exceeding 6 storeys
and uppermost floor

For full table and details, see Page 107 of Ref. 1


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

These requirements will affect design of floor layout, building massing and structural systems.

Part E -

Fire Properties of
Building Elements and
Components

This Part contains six Sections:

. Section 1

. Section 2

- Section 3

. Section 4

. Section 5

. Section 6

- Reference

General

Loadbearing Elements
Non-loadbearing Elements

Protection of Openings in Fire Barriers
Non-combustibility

Fire Testing Authorities

List of Tables

For full details, see Page 150-238 of Ref. 1


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Diagram G1: Graphical Representation of a Timeline Assessment

TIMELINE

Time to reach untenable conditions (ASET)

Egress time (RSET) safety margin

Movement time

Pre-movment time

Detection time

| | | —>

lgnitian taramn Evacustion starts Egress completed Tenabilty limits
reached

For details see [Page 212 — Ref. 1 ] : “Tenable” means air/smoke conditions
still allow people to stay inside that part of the building, in case of fire


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

Flashover

Incipient Growth /_ Fully Developed Decay
4 L b4 >4 »

For details see [Page 203 — Ref. 1]

Heat Release Rate

Time

Diagram G2: Typical Phases of a Fire Curve

Stages in an Enclosure Fire:

1. “fire growth” video http://www.youtube.com/watch?v=9JU59Nsv2vg by NFPA http://www.nfpa.org/ ;
2.some notes in http://www.see.ed.ac.uk/~s0458490/thesis%20web/fire types.html



http://www.youtube.com/watch?v=9JU59Nsv2vg
http://www.nfpa.org/
http://www.see.ed.ac.uk/~s0458490/thesis web/fire_types.html
http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

Key points of Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)

For details see [Page 203 — Ref. 1]

the furnace is at the back

Flashover

e Incipient ~ Growth '/‘_ Fully Developed Decay aanm ﬁr& Ta;t

BS476 Part 20

"y
"uy
"ay
"ay
Tay
"
Lh
------
"ay
"y
"y
"y
"y,
ua

e\

Diagram G2; Typical Phases of a Fire Curve

Heat Release Rate

BS 476: Parts 20, 22, : Standard time-temperature curve
[ image courtesy : http://www.911review.com/articles/im/cache/fr006 files/firea27.gif ]

Fire Resistance Test Projects - Timber Door Set
http://www.red.com.hk/Projects-2.htm of

of the furnace with equation :

T, furnace = T ,ambient + 345 log (8t + 1), where
T, furnace = temperature of furnace, deg. C

T, ambient = temperature of ambient, deg. C, and
t is time from starting of the furnace in minutes

RESEARCH ENGINEERING DEVELOPMENT FACADE
CONSULTANTS LiMITED (RED) —Testing laboratory
of curtain wall and fire properties of building
components in Hong Kong
http://www.red.com.hk/



http://www.911review.com/articles/jm/cache/fr006_files/firea27.gif
http://www.red.com.hk/Projects-2.htm
http://www.red.com.hk/
http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf

CODES OF PRACTICE FOR MINIMUM FIRE SERVICE INSTALLATIONS AND EQUIPMENT AND INSPECTION,

TESTING AND MAINTENANCE OF INSTALLATIONS AND EQUIPMENT [ COP -Minimum FSI ]

http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf — for building design — what are the types of

fire services installations to be provided inside the building; e.g. page 38 of [ COP-Minimum FSI ] :

REQUIREMENTS—SYSTEMS/INSTALLATIONS/EQUIPMENT FOR:

.
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(11) Automatic actuating devices e i e
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Tsui Tsin Tong Building, HKU ~ ..comemes™ Drawn by Sty O on 1388 0P M < /

http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf ;



http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf
http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf

Code of Practice for Minimum Fire Service Installations and Equipment [ COP -Minimum FSI ]
http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf — for building design — what are the

types of fire services installations to be provided inside the building; e.g. page 38 of [ COP-
Minimum FSI ] : Items (iv) to (xi), (xiv), (XV) apply to Tsui Tsin Tong Building, HKU

4.32 Institutional buildings—high rise

R
.
.
.
.
.
.
.
.
.
.
.
.

REQUIREMENTS—SYSTEMS/INSTALLATIONS/EQUIPMENT FOR:
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http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf ;
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Code of Practice for Minimum Fire Service Installations and Equipment [ COP -Minimum FSI ]
http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf — for building design — what are the
types of fire services installations to be provided inside the building; e.g. page 38 of [ COP-
Minimum FSI ] : Items (iv) to (xi), (xiv), (XV) apply to Tsui Tsin Tong Building, HKU
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REQUIREMENTS—SYSTEMS/INSTALLATIONS/EQUIPMENT FOR:

. . . . J @ iy A N== . . -
(1) Audio/visual advisory system KE GiaE Fire Evacuation Plan
. . . TN o -
(1) Automatic actuating devices R E)FE Tsu1 Tsin TOIlg Bu1ld1ng
(iii) Automatic fixed installation other tl =1 Third Floor
(iv) Emergency generator SEmEh  EEEEAME LG2 Assembly Point : K. K. Leung Building, LG2

::4 (v) Emergency lighting

P . . LEGEND :
y (vi) Exitsign B L [
o B meemes =
l~' (vil) Fire alarm system TSRS ==
apply . mip . B 5N =
co o W i) Fire control centre ... [ MANUALCALLPONT 7 -
»i A (ix) Fire detection system Tt e el s S = . —
: K TR R s iy} 1 13- PP PR TTEEEEEL L L bbb
5 (x) Fire hydrant/hose reel system ... 25 BT Sie.. .
% ‘(Xll) Fireman’s lift " = E O APE ROUTES. i A
(x11) Portable hand-operated approved ap — protectep AREA
S .. .. . T,
% (xi11) Pressurization of staircase [] PLANTROOM
QK. - . BE
"‘_{Xl‘.) Sprllmlﬁ‘l 5}’31’@111 .................................. mﬂm..ig%'RcRSE .....................................................
‘()n') Ventilation/air conditioning control GORRIDOR =
LIFT
B s
3¢  VISUAL FIRE ALARM XX
i e KPS XX
Tsui Tsin Tong Building, HKU  .....ccoeeemees™
http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf; Entrance Court

Drawn by Safety Office on 4/1998 By DP
Revised on 10/2009



http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf
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Code of Practice for Minimum Fire Service Installations and Equipment [ COP -Minimum FSI ]
http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf - for building design — what are the

types of fire services installations to be provided inside the building; e.g. page 38 of [ COP-
Minimum FSI ] : Items (iv) to (xi), (xiv), (XV) apply to Tsui Tsin Tong Building, HKU

4.32 Institutional buildings—high rise =~ 4™
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Code of Practice for Inspection, Testing and Maintenance of Installations and Equipment -2"d part
of http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf — HOw are the types of fire services installations inside

the building to be tested to satisfaction for issuance of occupation permit for the building

sprinkler flow detector,
To give alarm at control
Panel at 3/F centre I

Sprinkler Installation Valves
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http://upload.wikimedia.org/wikipedia/en/b/b4/Sprinkler valve.png
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http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf
http://upload.wikimedia.org/wikipedia/en/b/b4/Sprinkler_valve.png
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Code of Practice for Inspection, Testing and Maintenance of Installations and Equipment -2"d part
of http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf — HOw are the types of fire services installations inside
the building to be tested to satisfaction for issuance of occupation permit for the building
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http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf
http://www.hkfsd.gov.hk/eng/faq1_fs.html
http://www.hkfsd.gov.hk/images/firehose.jpg
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Fire Hydrent Test for an Industrial Building in Hong Kong held in 1990
6 water jets each delivering 450 litre per minute : see COP-FSI -section 5.14 Fire hydrant/hose reel system
(e) INTERMEDIATE BOOSTER PUMP , page 30-32 of COP-FSI http://www.hkfsd.gov.hk/eng/code.html



http://www.hkfsd.gov.hk/eng/code.html

Fire Hydrent Test for an Industrial Building in Hong Kong held in 1990
6 water jets each delivering 450 litre per minute : see COP-FSI -section 5.14 Fire hydrant/hose reel system
(e) INTERMEDIATE BOOSTER PUMP , page 30-32 of COP-FSI http://www.hkfsd.gov.hk/eng/code.html



http://www.hkfsd.gov.hk/eng/code.html

Fire Hydrent Test for an Industrial Building in Hong Kong held in 1990
6 water jets each delivering 450 litre per minute : see COP-FSI -section 5.14 Fire hydrant/hose reel system
(e) INTERMEDIATE BOOSTER PUMP , page 30-32 of COP-FSI http://www.hkfsd.gov.hk/eng/code.html
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http://www.hkfsd.gov.hk/eng/code.html
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Tsui Tsin Tong Building, HKU — Fire Detection and Alarm Diagram



Integrated Sustainable Approach

DESIGN MANUAL - BARRIER FREE ACCESS 2008 & amendments =2
http://www.bd.gov.hk/english/documents/index crlist.html

 Unwanted fire is minimized ,and suppressed quickly : minimum loss of property and
objects burnt, minimum injury, best no injury and no life loss. [note :Wanted fire: cooking]

 Means of Escape affect floor layout, and staircase location, and structural systems

 Water tanks and pump rooms for fire fighting systems, and plumbing and drainage
systems to be provided inside buildings

* Electrical Transformer Room & Main switch room are commonly provided at G/F, cable
duct and sub-switch rooms are provided at each floor

* Water efficient and energy efficient pumps and equipment are to be used

e Optimized overall planning with air-conditioning and other building services, and
FUNCTIONS of the buildings to be carried out to attain Integrated Sustainability

Case study on overall Building Services Integration
e Tsui Tsin Tong Building, HKU: Building No.13 in HKU main campus map

* Floor Layout and evacuation plans for Tsui Tsin Tong Building, HKU :
http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf



http://www.bd.gov.hk/english/documents/index_crlist.html
http://www.ad.arch.hku.hk/teaching/campus.html
http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf

Basic Reading :

1. Code of Practice for Fire Safety in Buildings 2011 (October 2015 version)
http://www.bd.gov.hk/english/documents/code/fs2011/fs2011 full.pdf

2.CODES OF PRACTICE FOR MINIMUM FIRE SERVICE INSTALLATIONS AND EQUIPMENT AND INSPECTION, TESTING AND
MAINTENANCE OF INSTALLATIONS AND EQUIPMENT http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf

3.DESIGN MANUAL - BARRIER FREE ACCESS 2008 & amendments http://www.bd.gov.hk/english/documents/index_crlist.html

4. Tsui Tsin Tong Building, HKU - Evacuation plans with building services plant rooms
http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf ;

5. Smith, David Lee, “Environmental Issues for Architecture”, Chapter 12 & 13. Hoboken, N.J. : Wiley, c2011.
6. Reid, Esmond, “Understanding Buildings”, London : Construction Press, 1984.
Further reference :

1. All buildings of HKU - Evacuation plans with building services plant rooms [ showing layout of plant rooms for
building services, and compliance of MOE design ] http://www.safety.hku.hk/homepage/manual Floorplan.html

2.Buildings Department , HKSAR :Codes of Practice, Design Manuals
http://www.bd.gov.hk/english/documents/index.html

*** Thank you very much ***


http://www.bd.gov.hk/english/documents/code/fs2011/fs2011_full.pdf
http://www.hkfsd.gov.hk/eng/source/safety/File2012.pdf
http://www.bd.gov.hk/english/documents/index_crlist.html
http://www.safety.hku.hk/homepage/pdf/FPTTT.pdf
http://www.safety.hku.hk/homepage/manual_Floorplan.html
http://www.bd.gov.hk/english/documents/index.html

