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Introduction

Fuel gas: fuels 1n gaseous form, e.g. coal gas

Many fuel gases are composed of hydrocarbons
(e.g. methane or propane), hydrogen, carbon
monoxide, or mixtures thereof

Can be transmitted and distributed through pipes
Combustion at the point of use
Cleaner than solid (e.g. coal) and liquid (o1l) fuels

Gas lighting is the earliest application

Such as Duddell Street, Central, HK (&[22 FIH# H R )
Gas Street Lamps (4:46) hitp://www.youtube.com/watch?v=2J099leDtwM




Introduction

Three broad types of fuel gas:

Manufactured gas

Produced from coal and coke, through an artificial
process (gasification), e.g. coal gas, town gas, biogas

Liquefied petroleum gas (LPG, bottle gas) £7 H R,

From petroleum refining or natural gas processing

Butane (C,H,,) or propane (C;Hg), or a mixture of both
Natural gas KRR,

A naturally occurring hydrocarbon gas mixture
consisting primarily of methane (CH,)




Introduction

History of gas: making gas from coal & oil

Revitalisation of natural gas in the world, e.g.
discovery in South China Sea & North Sea (UK)

Common types: town gas, LPG, natural gas

Conveyed 1n a one-way pipe system; typical
pressure: 1-2 kN/m?

53 Risk of gas explosion! Safety 1s very important

Chemical scent/odour 1s added to most fuel gases so
that they may be detected by a distinct smell

(See also: The History of Gas (National Gas Museum) http://www.nationalgasmuseum.org.uk/the-history-of-gas/)




Do you remember these accidents in HK? What type of gas 1s this?

A XENEER —NE
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Gas explosion accident in Gas explosion accident in
Ngau Tau Kok (11/4/2006) Tsu1 Chuk Garden,

(http://zonaeuropa.com/20060412 1.htm) Wong Tai Sin (30/10/2002)

What about the gas explosion in

¢ 88 Kaohsiung, Taiwan in July 20147 L

; (See also: http://en.wikipedia.org/wiki/2014_Kaohsiung_gas_explosions)




Three types of common fuel gases

Town gas Natural Gas LPG
e Made from naphtha and e Natural reserve e Made from petroleum
natural gas; mainly nitrogen, | e Mainly methane e Propane and butane

methane, carbon dioxide and a | | s 1 ot free of CO
small amount of carbon
monoxide (poisonous)

e Heavier than air
« Lighter than air (specific | (specific gravity 1.92)

: . . gravity 0.61) (tend to accumulate at
e Lighter than air (specific . OV = 3742 M/ floor or low level)
gravity 0.2) . + CV = 95-116 MJ/m?

_ 3 e Flammable limits 5%- -
e CV=17-18 MJ/m .
15% e Flammable limits

e Flammable limits 4.5%- _
443 i « Wobbe index = 39-55 | 1:8%9-5%

. - .| « Wobbe index = 73-87
« Wobbe index = 22-30 * Lower burning velocity

- than towngas e Distributed in cylinder

* Higher burning velocity than or pipes

e Distributed at higher
pressure (15-25 mbars)
than towngas

natural gas

e Distributed in pipes (at 10-
20 mbars)

* CV = calorific value (i.e. heat energy content)
Wobbe index: an indicator of the interchangeability of fuel gases, to compare the combustion energy output




(Source

Gas Supply in Hong Kong .

: Hong Kong Fact Sheets - Water, Power and Gas Supplies http://www.gov.hk/en/about/abouthk/factsheets/docs/wp%26g_supplies.pdf)
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Town gas and LPG are the main types of fuel
gas used in Hong Kong for domestic, e

commercial and industrial purposes (~2.25 /
million gas customers)

Piped gas supply, discouraging LPG cylinders

LPG 1s also used as a fuel by nearly all tax1s
and over 65% of public light buses “" y =

Natural gas 1s used for electricity generatlon
and production of town gas
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Town Gas Liquefied Petroleum Gas

Materials / Feedstocks: Naphtha and natural |Propane and butane
Components gas

Constituents: hydrogen, methane,
carbon dioxide, and a small
amount of carbon monoxide,
nitrogen and oxygen

Calorif3ic Value (17.27 116

(MJ/m)

Flammable 4.5 ~ 44.3% 1.8 ~9.5%

Limits

Wobbe Index |24 84

Toxicity Toxic Non-toxic

Weight 0.52 times the weight of air 1.91 times the weight of air

Supply Method |It 1s supplied through a network |It 1s centrally supplied through a
of pipelines. network of pipelines or stored in
a cylinder in liquid form.

(Source: http://www.emsd.gov.hk/en/gas_safety/gas_safety_tips_to_users/types_of_domestic_fuel _gases_and_their_properties/)




Gas Supply in Hong Kong

Types of fuel gas e =
Town gas (87.2% market in 2015) Towngas

Hong Kong and China Gas Company Limited
1.82 million customers; 27.6 million MJ town gas sales
Even split between domestic & commercial/industrial

Production plants: at Tai Po (97%) & Ma Tau Kok (3%)

Using “naphtha” and liquefied natural gas (LNG) as
feedstock (also some landfil gas)

High pressure pipeline & distribution network (3500
km pipe network)




(Source: http://www.t

Towngas Network in Hong Kong

LANTAU ISLAND

I I PR i

Existing areas  Planned new Planned high pressure  High pressure or Completed high  Completed intermediate Completed natural gas

of supply areas of supply  or intermediate intermediate pressure  pressure town pressure town gas submarine pipeline from
pressure town gas gas pipelines under gas pipelines pipelines Guangdong LNG
pipelines construction Terminal to Tai Po plant

ngas.com/)




Town Gas Characteristics

Chemical Composition %
Carbon Dioxide 16.3-19.9
Carbon Monoxide 1.0 - 3.1
Methane 28.2 - 30.7
Hydrogen 46.3 - 51.8
Nitrogen and Oxygen 0-3.3
Physical Properties

Calorific Value 17.27 MJ/m3
Specific Gravity 0.52
Wobbe Index 24.0 MJ/m3

Weaver Flame Speed Factor 35.0

(Source: http://www.towngas.com/)
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(Source: Institution of Gas Engineers & Managers (IGEM), UK http://www.igem.org.uk/)




i

Installation /: ggodgn
pipe

‘ooooool
veriasecions 000000
‘nooooo|

Horizontal sections i 00000 D

of a service riser |
ﬁj\{n nool
Underground 1 t
gas mains

l” ANANANA

r ! ' X
- ol l

1,

fl

h l i

A town gas pipe duct

- A service valve
)

(Source: EMSD)

Figure 1: Vertical Figure 2: Horizontal sections of a Figure 3: An
sections of a service riser installation pipe
service riser and gas fittings




Example of a residential town gas installation

Water heater

"y

5,

efore yrerer % ]
Regulator _ % P

— O ﬁ coaking

Gas pipe

 — —
Gas meter

Cooking hob

|:‘ ] Isolation valve

(Source: http://www.igemfeds.org/files/yppc/2012%20SunnyCHOY.PDF)
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Gas Supply in Hong Kong )
Types of tuel gas (cont’d) Have you used LPG
LPG (12.8% market in 2015) at home before?

Liquefied butane (C,H,,) or propane (C;Hy)

Suppliers: Sinopec, Concord, Esso/Mobil, Shell, New
Ocean

Imported into Hong Kong by sea and stored in 5
terminals on Tsing Y1 Island

. fri' l"?-"'t':-- j—

FETIEL - Some 430,000 customers + 67 LPG filling stations

About 59% sales in cylinders; others in piped systems
Safety issues VERY IMPORTANT! (explosion)

Danger to their own, vicinity & firemen




Make use of the services provided by the approved LPG distributors

& ey B 5 PR T L 6 53 $H 7
HRLROBRTS ?

Why should members of the public
make use of services provided by the
approved distributors?

HRERABHAERN S H A EIURE - 3
FMERMEFHAFKTENEE Tk
BHEHC KA BEREMBATFLER
HEETHERGHK - HT2EA
TRERIBLEERRIMARUEAR
HENDHEBA RN ERIREHRRE -

If members of the public make use of
services from the non-approved distributors,
not only they will fail to enjoy the quality
services, but may also unduly expose
themselves, their family members,
neighbours and other persons to potential
gas risks. For safety
reasons, please identify the
distributors approved by
the respective registered
gas supply companies to
serve you.

(Source: EMSD)

T EC R0 fF 948 B St i ) 3 8 7 2

How can members of the public
identify an approved distributor ?

MBI R DAY L

() EHARTHFBEMARMLEAT
BHANEAER

(2) ZREBTEMARTEXRHNES -

O
o
EHE Items $ :O
O
O

Approved distributor may be
identified by:

(1) the certificate issued by the respective
registered gas supply company displayed
in the shop; and

(2) the registered gas contractor number
shown on the invoice.

AMEEmEE?

Any means of making enquiry?
mEAJEERBEMARKEAT =
NERETERERENANHEER -

You may contact the registered gas supply

company direct, or call hotline or browse
web -page of EMSD.

2891 8961

EfEREELAS (ENEE) | faney
Registered Gas Supply Brand of LPG
Company (Enquiry Tel No.)

TRk (FE) AhEK FA1t
BRARA

Sinopec (HK) Petroleum Sinopec
Holding Co. Ltd.

2593 7388

wBAaH (F&) ARAR gl
Concord Oil (HK) Ltd. Concord
23116788

RRBXEERERAA e RY
ExxonMobil HK Ltd. Esso, Mobil
3197 8682

FERRERAR WA
Shell HK Ltd. Shell
2435 8388

REEEERAT e
Rise Smart Industrial Ltd. NewOcean

= T2 EEH EMSD Enquiry
1823 or http://www.emsd.gov.hk

Wi - PR RE I EEA AR AR RELE

#HENDBBER »

Remark: Members of the public may browse the
register of distributors who are approved by the
registered gas supply companies via EMSD web-page

Bl
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Mgk
Printsd on recycied paper

AR AR
Printed by the Government Logstics Department

EHENEDBRS D
IR RBUAR TS

Make Use of the Services provided by the
Approved LPG Distributors

BESFEEE XBIRE

for Safety Provision & Service Assurance

EFRREhRE

EERE
Selling Cylinder LPG &
After-sale Services

HEITES
guzens, EMSD
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(Source: EMSD)

Safe Use of LPG Cylinders

T

Elecirical & Machanical
Sarvices Departmant

AENEEZEEARAES-—EK
KNOW MORE ABOUT GAS SAFETY

ERBRRGHA

E—RAIME - BrEEMSEHE 20— EERINLER

Hiliad o

This series of lealiets cover some important aspects of gas
safety which the domeésiic consumars should know when
using LPG (liguefied petrolewm gas) and Towngas.

ERERAARNRZHEE

EXEERNDHE 2ETEENRRENESSE - I
SEWIE - LA - WEEENE - DaRREEgEL
REETEES ERENSARN - RIEZTRE -

Safe Use of LPG Cylinders

LPG in Hong Kong is a mixture of butane gas and propane
gas. It is non-toxic, heavier than air, and will tend 1o
accumulate at fioor level. LPG is pressurisad and stored in
liquid form in portable cylinders for a variety of purposes.

RnAMENETF
FIFNIRE AN RS FRNENT - SRIEEE
FMEFREAE KSR 1307 (HENElRsoL
fr) GHE (EE=MH)  Eae -
THRIE—SERRRnHAMANESITOEEFNE
LIR@E

Storage of LPG Cylinders

Unless specifically approved in accordance with the Gas
Safety Ordinance, storing LPG cylinders (including emply
cylinders) with & total nominal water capacity of over 130

litres {approximately 50 kg nominal weight) at any time is an
offence,




Gas Supply in Hong Kong

LPG supply systems
Simplest way: place a cylinder 1n a household

Cylinder banks systems for small communities

Automatic changeover to two sets of cylinders

Gas supply would not be interrupted; it also indicates
when replacement 1s required

Large scale LPG central supply system (piped)
Tanks can be installed underground or above-ground
Bulk tank system or manifold system (LPG cylinders)

Applications: cooking, fuel for vehicle, refrigerant




LPG store and cylinder banks supply system

(Source: EMSD)




Service pipework

Installation pipework

LPG system
with single
bulk tank
installation Bulk

Appliance
connector :

Emergency
control

tank

 (

Service pipework

Appliance
shut-off
device

Installation pipework

Eéﬂ

Appliance

LPG system
with manifold
cylinder

N

oy

Appliance 1

T

R

Emergency

@

installation

?

Cylinders

(Source: Health and Safety Executive http://www.hse.gov.uk/pubns/books/156.htm)

control

Appliance
shut-off
device

connector

DG—

Appliance

R =regulator
ACD = automatic change-over device




LPG supply manifold system and minimum safety distances

Changeover valve

b Plug

Plug T L I L 1

Hose
connection

To applinnces

Containers

Hose connection

Containers

™
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Org 16781
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Electrical source

uf Igmhun ! 1T 1 L T T T 11 o 1
|
T~ ) : S
- Electrical source of ignition
€ m such as switch box, distribution
e board, mator, efc.
Tm T [ TITITTIT
T 1 m i
S5m y
- E L — I
Tm b Forced draught inlet
Airbrick B
_';..-:" N g E— far air conditioner

LPG containers
(Source: http://law.resource.org/pub/za/ibr/za.sans.10087.1.2008.html)
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Gas Supply in Hong Kong

Legislation, codes and guidelines in HK
Gas Safety Ordinance (Cap. 51)
Buildings Ordinance (Cap. 123)
Fire Services Ordinance (Cap. 95)

Codes of practice and guidance:
Related codes & guidance notes from EMSD
Related safety requirements in fire services codes

Technical guidelines from town gas company

Practice notes:

From Buildings Department and Planning Department
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Gas Supply in Hong Kong o

Gas Authority in Hong Kong

Director of Electrical and Mechanical Services
Department (EMSD)

Gas Standards Office of EMSD

Registration schemes
Registered Gas Supply Companies
Registered Gas Contractors (RGC)
Registered Gas Installers (RGI)

Competent Persons (professional)

(See also: http://www.emsd.gov.hk/en/gas_safety/registers/)




AEZEHZTZRBANS -BE
KNOW MORE ABOUT GAS SAFETY

mETEE
Ebpcirical & Mechanical
Hervicas Deparimani

(See also: Gas Installation Work and Registered Gas Contractors http://www.gsp.emsd.gov.hk/en/b04.html)

M—i& Class 1

FeEAEER DS EnTHE -
Install and commission an LPG hotplate used
with a cylinder,

W& Class 2

THETHRE (TasKe) -

Install domestic pipework.

W= Class 3

TH/ ARETERSREEA

Install / commission domestic pipawork and
appliances.

O Class 4

SRR SRR -

Install / commission / service domastic
appliances.

WA Class5

REFEEHER (TagaH) -

install non-domestic pipework.

W4 Class 6

R/ MEACTHRERER -

Install / commission non-domestic pipawork
and appliances.

W+t Class 7

T e SRR -

Install / commission f senvice non-domestic
appliances.

INA
Industrial

W\ Class 8

T MR EEIREBER -
Install / commission / service industrial
appliances.

2882 8011

IREE— SR - ERAYE ML S -
fRINEIHE 2882 8011 R THEERE -

For further information, please contact your gas
supply company. You may also contact the Electrical and
Mechanical Services Department on 2882 8011,

i EDRE R E
R ATRE SR L b ] k)




Gas Supply in Hong Kong

Classes of Competent Person

1. Testing & certification of LPG cylinders, tanks,
vaporisers & mains

2. Inspection & certification of LPG compounds &
cylinder stores

3. Examination & certification of gasholders

4. Installation, commissioning and maintenance of LPG
tanks, vaporisers, pipework, pressure regulators and
assoclated equipment

5. Installation, commissioning and maintenance of LPG
pipework, pressure regulators and associated equipment

6. Repair and maintenance of LPG vehicles




System Components

Service pipe: the pipe between the gas main
and the primary meter control

Usually polyethylene pipe 1s used underground
and steel or copper pipe where it 1s exposed

The service pipe should enter the building on the
side facing the gas main
Must not pass under the base of a wall of foundation
Must not be 1nstalled in an unventilated void space
Must not have electrical cables taped to it

Must not be near any heat source "& 5




Gas supply to a house

Water heater

What 1s this?

Gas main TR T
usually near

i
the road ¢

Main Service pipe

(Source: Hall, F. and Greeno, R., 2008. Building Services Handbook)

Governor | -
|1
Meter A
Roadway .
L F ]
i
L




Gas pipe
riser T—_ |

Where to put the
gas pipe riser’

Isolating

valve

\

)

Primary
meter

22 mm

S

Gas main

\

50 mm service pipe

(Source: Hall, F. and Greeno, R., 2008. Building Services Handbook)

Secondary

ra/

Gas supply to flats 1n
high-rise buildings




System Components

(Gas service pipe riser: (Or service riser)

Vertical service pipe and includes any horizontal
sections of the service pipe between such vertical
sections

Must be installed 1n open air space or fire-
protected shafts

Ventilation to the outside air
Minimum fire resistance for shafts

Movement joints or flexible pipes and a service
valve are provided at each branch




Gas service pipe risers installed 1n a shaft

- '.l"::*‘?"‘ _**‘:4- s
Meter control "'ﬁ.; ? Meter control *"?
valve i / valve ? . .
Flexibl
e !a ﬁ Flexible pipe "‘ g G TR
2% zhv'2
! | é ’ ‘ Alir-brick
il ¥ Valve ’ 7
&
.-= A
. 7

Pipe bracket

Pipe bracket <

(

Protected shaft Protected shaft

Service riser

Service riser

‘ [
P PR PP

S S N D S OSSN S SN RS SNN SR NN N R NN

1
s

NAVAVTN TS SRS

Access panel

BSOS B S SRS S SENSSNNE RSN BRSNS SASNANY

&
)
AVRED.
S:\\\\\\\\\\\\\\“
BN Y BN RN R R AR W R RN :

Access panel = Air-brick ? I

7 i A6

A ’ 7

/ ’ LI > ,ﬁﬁﬂ P
- ..-
Sleeve plugged to / ] ooy / ’ Sleeve plugged to
provide fire stop < "'ﬂ # provide fire stop
Service pipe in a continuous shaft Service pipe in a sectional shaft

(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)




System Components

Gas Meters

Must be sited conveniently for access

Meters remain the property of gas company

Components:

. &
Main control cock ,
o YE g
Pressure governor o

A bypass pipe (for large/industrial installation) =
i g

Test points m

Earth bonding (for electrical safety)
Types: domestic, industrial & smart meters




Domestic gas meter

Pressure governor Digital display
\ Test point
. . Flexible stainless
Flexible stainless - . :
steel pipe o A f é__:u‘ 4’5 steel pipe
wnmll‘ | = =1
'L '
i s .! Earthing clamp

(] /
10mm? c.s.a.

Meter control cock earthing cable

\

'i'
i’
-ﬂ
\ Installation pipe

outlet

Service pipe mlet
Check this at your home!

(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)




Components for gas controls

v Dust cap
3 7
p— %
Vent hole g |0—m ,’ S
——D é adjusting cap
Main diaphragm ® By o ’
Compensating ” / a—o ’)‘]‘,’ Spring
diaphragm T
e g
PII -r/ L d D Drssssws
'44.?' e
—e.a /7
/] / Bypass
4

‘N Y

(/
v
4
Constant pressure governor

(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)

#

D‘— Control handle

Tapered plug
Meter control cock

Drop fan

Tapered
plug

=

Drop-fan safety cock




Industrial gas meter

Flexible joint Dials Testool
i | '
Flats What are
Stop the main
E valve o differences
DA K  with
domestic
Meter one?
Bypass pipe Sealed bypass

valve (closed)

B 1

db

l e I
O
&

Pressure governor
I and filter

Industrial meter
(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)




System architecture of automatic meter reading (AMR) of Towngas

I >

bl Sz e stonadand R M D e

(Source: https://www.towngas.com/Eng/Cust/Business/ResidentialProjects/ AMRSystem.aspx)




System Components

Emergency Control Valve

Installed as near, so far as practicable to the point
of gas service entry into the premises 1n an

_Jlli}:l}._ Y (=

accessible location W | s
Fire Safety Valve N

A gas 1solation valve located external to the
kitchen area for use by Fire Services Officers 1in an
emergency

Gas Appliances, e.g. burners, water heaters




Major parts of a gas installation and gas controls

a-as
Steel Apphanre
control
valve \
Steel or plashc: gas
ppe
Apphance Thesmmn- Crowermor (ras

BLOCE DIAGRAM OF GAS CONTROLS TO APPLIANCE

(Source: http://www.arca53.dsl.pipex.com/index_files/gas3.htm)




Flame failure safety devices

Electro-
magnet

— \l—n'l \

;h Cable
/
; Cut-out
/ valve
g . Pilot flame
=]

' ATA

%
e \) Burner

"

e

PGOD
|

Spring

\

Push button

Thermo-electric type

(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)

Thermo-couple

\

Burner

Pilot flame

(a) Pilot flame in operation Bimetal strip

v s viara s waras v v, T
¥
’

rrrrrrrrr 2"/ nd L — - — ————&

Valve closed

(b) Pilot flame extinguished

Bimetal type




Gas ignition devices

N L Mains supply
from control panel
| stepup Spark gap 3-5mm
mrq transformer
()
Fuse Push o i &
switch I |
Burner
o
»
\ .

) Bracket Tap spindle
Insulator
CraM
Spark generator -

Lever

Mains spark igniter
Adjusting screw

Crystals Insulator

Spark lead = | ~= Earth

Fiezoelectric spark igniter
(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)




Gas installations in commercial premises

Control valve & meter

Water heater

, Kitchen appliances

(Source: EMSD)




Laundry equipment using LPG system

R R AEE R ¢
[

As far as applicable\ B

s

[

— o = e
N

7Y

(Source: EMSD)




ENMRAT  BREERERER?

What areas of the new Regulations should

| pay attention?

RIEFTER - UIMT \RTEOEEH S
NEELEEREA - IEMTSERE K -
For salety recsons, do not bring in or impornt

nonopproved domestic gos opplionces
Doing so may commit an offence.

RN SSHAEMETIRN
REWN?

Apart from the new Regulations,
what other safety concerns should be
addressed?

FESRERRENDRTR - RTKRMEISH
AEEHERTRANGERANGHARER
HTHESD - 105 BESFRO-XhTE
HRES/EE LESRBRFERE -

All installation and replacement work shall be

caried out by registered gos insiallers

employed by registered gas conlractors

as required by existing regulations.

You should arrange to conduc! check /service
for your gas appliances ot lecst once a year
to ensure their good working order.

(Source: EMSD)

BRMANESHEN ?

Any penalties for non-compliance?

FRREEG A OFRTERED - =52
SF - EREGEETIRBARARESEE
EROAE - BERRELL - BEEHER
EAMER(10MT) BRER—F -

Any person who tails to comply with regulatory
requirements relating fo the imporation,

focture in Hong K-::rni;. sale and supply of

manul
domeslic gos opplionces for use in Hong Kong

will be liable on first conviclion o o maximum
fine af level &6 ($100,000) and oneyear
imprisonment.

EREENERE?

Any means of making enquiry?
EERERe IS  SREsT LEERR
HANMEE:

For details of new Regulations, please call the
hetline or browse EMSD webrpoge:

2882 8011

http:/ /www.emsd.gov.hk

FARCARL TN -

Hotlines of gos supply companies:

feae! Towngas 2880 6988
R Chino Resources 2433 2111
- Shell 2435 B3B8
BRESF Boon Mobil 3197 8680
ML Callex 2802 8338
A Concord 2333 4215

[3 L piatid SUIGE R | 30 ]
Dwmgrea iy fm inbocmerion Saeviomn Qg
Py Ko Somtia | et el Bigie Dimarisinsd

ERMEZEZERDD—BR
KNOW MORE ABOUT GAS SAFETY

RECHUER
FTEAXAREMAAE

PURCHASE THE APPROVED
DOMESTIC GAS APPLIANCES

BETEE
EMSD
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5
Design Considerations {
Hazard assessments for gas works are needed

for project evaluation to minimize the risk and
identify additional safety measures

Assessment of gas load:
Diversity
Flow equation and calculation
Pressure loss due to pipe components
Effect of altitude (if any)

Access and security




Example of gas network layout for industrial or commercial connection

4

) )
SR 7
R G |
Service {
‘ E Pressure
Premise — < Reduction and
: Metering
: : |
e o it St e
o AHU
~
@ | B e - — — — — — —
Q AP
Plant Room Q&
W

B - Boiler

W - Water Heater

(Source: http://www.gasnetworks.ie/)

AHU - Air Handling Unit




Designh Considerations

=g
{

Planning of network pipelines
Above-ground or below-ground entry
External or internal pipelines
Gas pipes must have fall & drain points

Underground buried pipes protected by bitumen or
‘denso’ tape (to prevent leakage & corrosion)

Naturally ventilated spaces 1s preferred
Early detection of leakage + electrical safety
Gas company should be consulted




Designh Considerations

Meters and 1solation valves
ﬁ #' Meter installations (location, individual or banks)

' Isolation valves (inlet, branch, emergency)

Provision for testing & commissioning

Purging new gas installations

New installations are thoroughly purged of air and
debris that may remain in the completed pipework

If air 1s not removed, 1t 1s possible that when
attempting to 1gnite the gas, a gas-air mixture will
cause a blow-back and an explosion




Designh Considerations

Flues

Low-level flue gas discharge

Much simpler than solid fuel or oil

Sufticient dilution with fresh air

Manage the heat and air pollution
Small gas appliances/cookers: indoor discharge
Water vapour in discharge
Vitreous clay & asbestos cement pipes
Balanced flue gas water heater




Designh Considerations

Types of gas water heaters:

Balanced flue

A room-sealed gas water heater incorporating an air-inlet-cum-
product-outlet terminal designed to be exposed on an external wall

Fanned draught
A flue system in which the draught is produced by a fan

Open-flued

"' Connected to a flue system, its combustion air being drawn from
the room or internal space in which it 1s installed

Room-sealed

When in operation, has the combustion air inlet and the
combustion products outlet isolated from the room in which the
heater 1s installed




ARTEHZEZEAANZT—RBE

KNOW MORE ABOUT GAS SAFETY

ESIRGdERS b
KIELIBEEMEER

Prohibition of Flusless Gas Water Healers
Used to Serve a Bathroom or Shower

(Source: EMSD)

LAeRgNREERMBkE
LR

Substandard Flueless Gas Water
Heater Installations
A RS AT SR M R
B BaEmcleEENERARNAEseH @
HaasBREEERN— Rt VEEDERS
AR KEANERA  WESRTETIERESR
KT -

Flueless gas water heaters serving bathrooms or
showers are considered dangerous because they
consume the air inside the room and the products of
directly into the room where the heater is situated,

and may build up to dangerous .

levels if ventilation is D
inadequate. . L .

2.8 A aisEC R ok Lt
AERMEMRE
Prohibit Use of Flueless Gas Water
Heaters Supplying Bathroom or
Shower
R0 R AR s e ek R T S B
AERE1999E 11 ABARME S AMEET - RLLE
FR SRS S T Rl L A R s A AR - BTRE
ITH 5420004 M1 EHEXCWHE - dk9) - WRMFRLE
ERAHBER RN SEE N KR S AGE
EEA YRS RN RSN RNk -
In order to eliminate dangers from improper use of
flueless gas water heaters, LEGCO passed an
Amendment of the Gas Safety Regulations in November
1999, which prohibits the use of a flueless gas water
heater to serve a bathroom or shower. The Amendment
will come into effect on 1 April 2000. In addition,
the new law also prohibits anyone from supplying or
installing a new flueless gas water heater or replacing
an existing flueless gas water heater by another flueless
model.

3. AR HAGEITAR
Details of Amendment to Gas
Safety Regulations
BIZEABT B £— <ENZZ(BNEER)
HH>EITH B 20007 R1BBEBEAATREE
1 KR A B M GE
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Domsthos

mETRY
Elecirical & Mechanical
Sarvices Dopartment

AN E

(Source: EMSD)

FEEZEHZZEZERAS B
KNOW MORE ABOUT GAS SAFETY

E—FRSVER - BICEMREIZ 2 — L ERINLER
85 - B ER P E(0FH O SR RREE RPN

FHERY -

This series of leallets cover some important aspects of gas
safely which the domeslic consunters should know about
whean using LPG (iquefed petroleum gas) and Towngas.

FEXRERRACRR

1. ERRERMESXE RN KE ?
¥ EHFMKE (ARREHEN) BERRRAERR
JK IR AR R - AR
{E B EiE MO R 2 W
gfee o MG 2 EETE
BEFHEN (HEAEH
) - Bt - kR AERR
SHSREMNEH - NEF
REH#ESEEEETL - L
R T A AR B
#M - AFEERTATREAAMlSEAARMAK
o EEA - BHAMKERESEEY - HPE
IEM IR TCRIGE - LIGHIE - IEHMKEEARASH
WRTHRRETE -

Domestic Gas Appliance Safety

1.What type of domestic instantaneous gas water
heater should | choose ?

ans Room-sealed (palanced-flue) gas waler healers are

the first choice for new and replacement installations. Fresh

air for combustion and combustion products are laken from




Balanced flue gas-fired instantaneous water heater

fresh air

\,,

inlet

exhaust

gas \g

outlet ———
fresh air

inlet

Do you have this
at your home?

.
N

Q‘:‘\
NN

NN

NN N

W

AN\

N\
N

o

.

\

Pf,f_/"”’f
A

(Source: Hall, F. and Greeno, R., 2008. Building Services Handbook)
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water
heating
coll

\

gas
controls




How to design and locate gas water heaters?

W;

i

Dimension

Ninimum
[Distance

From anv corner of building

300 mm*

From any adjacent opening
mto building

300y mm

From facing wall or boundary

1 300 mm™

ETTTTTHTTTIET]

Minimum plan width of re-
cntrant

| 500 mm™

Below a balcony or similar
projection

300 mm™

&

Light well plan area (F x G)
10 or less storevs

| 1-19 storeys

20 or more storeys

3000 mm

4 000 mm
5000 mm

* May be reduced for fanned draught models.
See manutfacturer’s instructions,

(Source: www.emsd.gov.hk)

What are the key design factors?




Designh Considerations

Gas pipes 1n buildings

Installation pipe, service pipe, gas main

Most common materials: mild steel to BS 1387

Copper & uPVC are used 1n some countries

Precautions

Should not fitted inside chamber or pipe duct with
electrical devices (sparks may cause fire or explosion)

Spacing & insulation when contact with other service
(reduce the risk of excessive heat and leakage)

Sufficient free area for ventilation in gas pipe shafts
(such as grille at the highest point)




(Source: EMSD)

Example 1: Location of fire safety valve inside premises
(Service riser supplying more than one customer)
Shopping arcade/common corridor

SEATING
ACCOMMODATION
{ SODA
FOUNTAIN
] (SEE SECTION 6.4)
SHOP Fire Safety Gas Valve SHOP

(see Section 4.4)

X KITCHEN

XXX

Gas Meter
(see Section 4.2)

Service Regulator
(if applicable)

Emergency Control
(see Section 4.3)

1

External Wall
Service Riser

(Open Air)




(Source: EMSD)

Example 2: Location of fire safety valve external to premises.
Single gas supply to restaurant (G/F level or above).

Service riser supplying one customer)
hopping arcade/common corridor

NN AN

SEATING
ACCOMMODATION

SODA
FOUNTAIN
(SEE SECTION 6.4)

SHOP SHOP

D<H

KITCHEN
<t
A

Emergency Control
(see Section 4.3)

Gas Meter
(see Section 4.2)

External Wall

Service Riser -——— D — —
. Gas Supply A
Accessible Fire Safety Gas Valve —— R/e ——
(see Section 4.4) -

(if applicable)
GROUND/PODIUM LEVEL
{Onen Air)

Ventilated Housing for
Protection




(Source: EMSD)

Example 3: Location of fire safety valve external to premises.

Single gas supply to restaurant on G/F or podium level.
(Fire safety and emergency control valves can be a single valve in this situation)
Shopping arcade/common corridor

Restaurant

(with kitchen exiting into
an accessible location)

SEATING
ACCOMMODATION

N
SODA £
FOUNTAIN

(SEE SECTION 6.4)

SHOP

KITCHEN

£XX

Service Riser

Staff
Exit

Ventilated Housing for

External Wall
GROUND/PODIUM LEVEL I_/ -7 Protection
%ervice Regulator \

Open Air
( P ) (if applicable) Gas Meter

Emergency Control/ Fire Safety Gas Valve (see Section 4.2)
(Valve must be close to kitchen door for easy access)




Example 4: Location of fire safety valve close to kitchen exit/entrance
(Service riser supplying more than one customer
and unable to install fire safety valve outside kitchen)

LI
LIFT LOBBY/ESCAPE ROUTE

Notice giving
location of fire

: safety valve

Fire Safety Gas Valve
(see Section 4.4.3)

SHOP SHOP

KITCHEN

Gas Meter
M P (see Section 4.2)

Service Regulator
(if applicable)

Emergency Control
(see Section 4.3) &

. . External Wall
Service Riser

ABOVEGROUND/PODIUM LEVEL
(Source: EMSD) (Open Air)




Gas flow and pressure controls for LPG chamber installation

CHAMBER

Pipe Support Pressure Gauge

R

2

I\ Manifold K

Non-return

] s / »
valve ( | (To Appliances
Cylinder :
Isol
Regulator P \:;:::on
2 2 \w T CHAMBER
Rubber Tubing

Pressure Gauge

Pipe Support

|\ Manifold

Non-return

klnx | pxi

00 mm wg

X

(

valve

|J

\I—Iigh
Pressure
Regulator

\ High Pressure

Rubber Tubing

\
Isolation /

Valve

5.1 Using Low Pressure Cylinder Regulators

Regulator

5.2 Using High Pressure Regulator and Service Regulator

(Source: EMSD)

To
Appliances




Gas

Pipe Sizing ..

The flow of gas in pipes depends on:

T
The pressure of gas
T
T

The length of pipe and resistance of fittings

Gas

ne 1nternal diameter of the pipe

ne type of pipe material used

ne relative density of the gas

consumption of an appliance 1s related to:

Rated heat output (kW) / Calorific value (MJ/m?)




Gas flow rates 1n pipes

The Pole formula 1s used in the gas industry for determining the flow rate of
gas in pipes. It 1s a simplification of the Darcy fluid flow formula.

= 0.0071 hxd>
@=0 stl

where: 0.0071 1s a constant friction coefficient
h = pressure loss in millibars (mb)
d = pipe diameter (imm)
s = specific gravity of gas (natural gas approx. 0.6)
[ = length of pipe conveying gas (m)

(m*/hr)

The Pole formula can be rearranged to make pressure loss (/) the subject:

Q*xsXl .
h = 5% (0.0071)° (millibars)

It can be seen that the pressure loss (4) 1s directly proportional to:
- the square of the flow rate (Q)
- the gas specific gravity (s)
- the pipe length (/)

Note: Pole's formula is limited to normal low-pressure gas installations. Under higher pressure,

alternative formulae which incorporate gas compressibility factors are more appropriate.
(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)




Gas Pipe Sizing = ..

(Gas pipe sizing

It depends on gas pressure of incoming service &
that required by appliances

Found from manufacturer’s literature or calculated
from heat output & efficiency
Most gas appliance has efficiency of 75%

Maximum allowable gas pressure drop =75 Pa

Gas flow rate (Q, 1/s) can be calculated as:

Q . H H = appliance heat output (kW)

eff = appliance efficiency
eﬁ xXGCV GCV = gross calorific value (MJ/m?)




Gas Pipe Sizing = ..

Gas pipe sizing (cont’d)

To determine the size of pipework, two factors
must be established:

1. The gas consumption (Q)

2. The effective length of pipework

The effective lengt
actual length plus t

n of pipework 1s taken as the
ne allowances for fittings in

installations (e.g. €

bow, tee, bend)




Gas pipe sizing (typical data)

Fitting Equivalent length (m)
elbow 0.5
tee 0.5
bend (90°) 0.3

The gas discharge in m3/hour for copper tube for varying effective lengths is
as follows:

Tube diam. Effective pipe length (m)

(mm 0.d) 3 6 9 12 15 20 25 30
8 0.52 0.26 Q.17 0.13 0.10 0.07

10 0.86 0.57 0.50 0.37 0.30 0.22 0.18 0.15
12 1.50 1.00 0.85 0.82 0.69 0.52 0.41 0.34
15 2.90 1.90 1.50 1.30 1.10 0.95 0.92 0.88
22 8.70 5.80 4.60 3.90 3.40 290 2.50 2.30
28 18.00 12.00 9.40 8.00 7.00 590 5.20 4.70

This table i1s appropriate for 1mb (1Omm w.q.) pressure drop for gas of
relative density 0.6.

(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)




Gas pipe sizing (example)

Cooker (Q = 1m%h)
C

im _ 3
Meter 3m am Boiler (Q = 1.6m"/h)
- = — )

Note: A to B contains 3 elbows and 1 tee
B to C contains 3 elbows
B to D contains 4 elbows
Pipe A to B, gas flow = 1m3/h + 1.6m3/h = 2.6m3/h
Actual pipe length = 3m
Effective pipe length = 3 + (3 x 0.5) + (1 x 0.5) = 5m
From the table, a 22mm o0.d. copper tube can supply 2.6m3/h for up to
23.75 metres (by interpolating between 20 and 25m).

Pressure drop over only 5m will be: 5 = 23.75 = 0.21mb (2.1mm w.q.).
Pipes B to C and B to D can be calculated similarly.

(Source: Hall, F. and Greeno, R., 2013. Building Services Handbook)




Pipe sizing example (NG) for a typical copper tube gas installation

DFE gas appliance
(1.0m>/hr)

|
' Combination boiler
(2.5m’/hr)

——————— -

E i

R | L G g ! s

(1.0m’/hr) Gas fire
| (0.5m’/hr)
Pipe section Gas rate Pipe length | Equivalent length fitting Total length | Pipe Diameter
(Figure 5.4) m*/hr m Type | Equivalent m mm“ - o
: length
m
A-B 5 3 | 2 elbows ] 4.5 28
] tee 0.5
B-C I 1 3 elbows 1.5 25 15
B-D 4 2 1 tee 0.5 2.5 28
D-E 0.5 1 2 elbows 1 2 10
D-F 3.5 2 1 tee 05 2.5 - 22
F-G 1 ] 2 elbows 1 2 15
F-H 25 3 | 2 elbows 1 4 232

(Source: http://www.upperplumbers.co.uk/plumbing/plumbing_pages.php?title=Pipework %20Sizing&cat=1)




Gas Pipe Sizing

Gas pipe sizing [BSE notes]
http://www.arca53.dsl.pipex.com/index_files/gas4.htm

Gas properties
Allowable pressure drops
Gas pressures
Simple method of natural gas pipe sizing
3 tables are for steel, thin wall & thick wall copper

CIBSE method of gas pipe sizing

CIBSE Guide C, Table C4.45 (steel) and C4.46 (copper)
for natural and LPG pipe sizing




Example of gas pipe sizing table

Section 1 2 3 4 5 6 7 8 9 10
Ref. Heat Flow rate Pipe Size Length Total Equivalent length of Total Pipe Pressure TOTAL Hmmftm Preswe at
Output m3/s of pipe Fittings Length | drop per | PRESSURE | dsdim end
in mm dia Col. 4+5 metre DROP Pa dfsectin
section m Col.6x7 Fa
m m Pa/m Pa
kW
Zeta factor for Tee = 8+1.23
05+1.0+0.25=1.75 =9.23
1 41 0.00106 28 8 TEL. = x le 2.2 20.31
= 1.75 x 0.7
= 1.23m
Tee 0.5+1.0 =1.5 4+0.6
2 16 | 0000413 | 15 4 |TEL=§ x le =46 8.3 38.18
=15x 04
= 0.6 m
3bends @ 1.0 =3.0 13+0.8
I plug valve =1.0 =13.8
3 4 0.000103 15 13 Total = 4.0 1.3 17.94
TEL =40 x 0.2
= 0.8m
2bends @ 1.0 =2.0 5+1.5
1 plug valve = 1.0 =6.5
4 25 0.00065 22 5 TEL =0 x le 3.0 19.5
T.E.L =3.0x 0.5
=15m
I plug valve = 1.0 4+ 04
TEL =0 x le =44
5 12 0.00031 15 4 TEL ~10 x 04 4.0 17.6
=04 m

(Source: http://www.arca53.dsl.pipex.com/index_files/gas5.htm)




Example — gas pipe system with sizing information

Sechon 1 Section 2 Sechon 3
(28 (15mam) (15m0m)
2031 Pa p.d 38 1% Pa 1794 Pa pd
- |
\ Section 4 Section 5
1950 Pa p.d| 1760 Pa p.i
OO
25 K'W boiler T * U 7
Cooker with hob.
(12 kW)

4kwgsﬁr\

(Source: http://www.arca53.dsl.pipex.com/index_files/gas5.htm)




Further Reading

Gas Systems [ BSE notes]
http://www.arca53.dsl.pipex.com/index_files/gas].htm

Gas Pipe Sizing [ BSE notes]|
http://www.arca53.dsl.pipex.com/index_files/gas4.htm

Gas Safety Portal (EMSD)
http://www.gsp.emsd.gov.hk/

Overview on Gas Safety
http://www.gsp.emsd.gov.hk/en/bO1.html

Gas Installation Work and Registered Gas Contractors
http://www.gsp.emsd.gov.hk/en/b04.html




