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OVER 1200 EXPERTS NAIIONWIDE

From tall iconic buildings to local
school solutions, our unmatched
Service & Know-How will always
do you proud.




We are the UK’s market-leading
distributor of pipeline and
heating solutions.

Established over 110 years ago,

we have grown into a multi-million-
pound, nationwide business,
working with the very best brains
and brands in the game.
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Our experts service a wide range
of sectors, and provide bespoke
solutions to customers, including
products, specifications, technical
support and after-sales care.

This technical guide is designed
to support your own knowledge
while showcasing the range of
products available from your BSS.






Our relationships
with the best
brands mean
that our Service
& Know-How is
supported by market-
leading suppliers.

All the best brands stocked in one
place. We know your market. No
two jobs are the same, so you i
need a wide selection of products

to choose from.

With the widest product line-up in
the industry, you can be assured
that we will always offer you the
best choice possible for the
solution you’re looking for.

We carefully maintain close
relationships with all the leading

suppliers to ensure we can offer

you the latest innovations as soon

as they are launched, so you'll have =
access to new technology faster.
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BOSS™ BRAND * ‘!
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THE LEGEND
THAT IS

Our BOSS™ brand has been around almost as long as
the BSS business itself. We launched our first BOSS™
product way back in 1907, and today the range offers
the same high quality and outstanding value as those
first products over a century ago.
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We know our customer
relationships are based on trust.
That’s why we have built a brand
you can rely on day in, day out.

BOSS™ delivers products for
professionals who demand
guaranteed quality and service.
We are proud of the history and

reputation of our brand and the
respect it has in our industry.

Innovation has been the key to our
success for over a hundred years
and we will continue to develop
new and exciting ranges to meet
the challenges of the future.
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HIRE-IT

TOOL & EQUIPMENT HIRE

—_—
Sometimes you don’t
have the right tools
to fit the products
you buy from us.
Our Hire-It service is
available nationwide
to ensure you can

get hold of the tools
you need to finish
the job.

Every BSS branch has access to .
the Hire-It range, so wherever you
are buying your tube, you can get
your hands on a press gun to fit it.
Our range has been put together
to complement the products we
sell, which means you can buy a
product and hire the tools to fit it
under one roof.

We can also offer a next-day
service on more specialist lines.
Our National Distribution Centre
will deliver additional items
overnight for you to collect first

thing the following morning, giving
you peace of mind that you will
get the tools you need.

If you need to hire something a
bit different, we have access to
the Travis Perkins Group Tool
Hire network. So, if you need
a mini digger, a cement
mixer or a jackhammer,

we can sort that out too.
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Our extensive national branch network ensures that
wherever your project takes you, we’re close to hand.

With over 60 locations across England, Every branch also has its own delivery

Scotland, Wales, Northern Ireland and fleet, so we can get your product to
the Republic of Ireland, we’ll always you wherever you need it.

have the stock available no matter
where your jobs take you.

To find your nearest branch,
see page 270.



BSS MAGNA PARK | %7_751’ WORIH

With our National Distribution Centre in the heart
of the Midlands, we operate 24 hours a day and
deliver to over 60 locations every single weekday
using our own primary fleet.

ORDER BY 5pm
- FOR NEXT DAY
DELIVERY



Any item not in branch can be delivered
the next day. This includes tool hire too,
as we take care of an extensive range
of specialist equipment on-site. As a
customer, this means you can order by
5pm and collect your goods first thing
the following morning.

We also have a team of highly qualified
technical engineers on-hand to

NEXT DAY
NATIONWIDE

assemble, machine and adapt products
—such as plate heat exchangers,
actuated valve packages, etc. —to your
bespoke requirements.

We also offer a site clearance service
to help you manage project completion
and ensure your costs on the job are
minimised where possible.
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Every project '

needs tube.

Based in the heart
of the Midlands,

our Tube Distribution
Centre stocks over
700 different tube
products, so you
can be assured that
we can get you what
you need, when

you need it.

We know your projects take you all j :
over the country, so our branches
and Tube Distribution Centre work
hand in hand to ensure availability
for you wherever you’re working.

Handling such a bulky product as
steel tube is a real challenge.

We have the expertise to ensure
this difficult product is delivered l"‘:
to you safe and sound.

We ship over £1,000,000 worth
of tube out of this facility every
month and have developed
specialised safety cradles to
overcome the problems of safe
handling and delivery.

All of our colleagues are trained
in the storage and handling

of steel pipe to prevent cross-
contamination corrosion.



EXPERIENCED
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Sometimes, the
solutions you need
are complex, and
no two jobs are
the same. We have
Technical Service
teams within our
business and
experienced staff
in every branch

to ensure you get
the right advice, -
every time.

We have specialists in heating,
valves, plastics, pumps,

controls, carbon and stainless
steel who are there to ensure
you choose the right solution.

These specialists can really
l speed up the process of selecting
the right product. Often, they can
offer alternative solutions which
can help value engineer your
project and deliver cost or

energy savings.

We pride ourselves on our
experienced branch staff who
are there to offer the friendly
advice and support you need.
Big or small, whatever the
challenge, we’ve got the
Know-How to do you proud.



PERTISE AND TECHNICAL TEAMS
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Technical Services provides colleagues and
customers with technical support and advice
for products and after-sales service.

BSS CONTROLS

We have technical knowledge and capability and can provide product selection

and advice on the following:

> Boiler controls

» AHU controls

» Building automation

» Pressure, time & temperature controls
» Mixing & diverting valves with actuators
» Zone valves

» Fan coil valves & controls

» Gas solenoid safety valves

» Gas solenoid 0PSO & UPSO valves

» Gas governors (regulators), filters &
pressure proving

BSS VALVES

» Meters — gas & water

» Solenoid valves

» Thermostatic radiator valves
» Fire-fighting equipment

» Showering

» Damper actuators

» Backflow prevention

» Boiler & burner spares

» Renewables — biomass, heat pumps,
buffer tanks & solar panels

A key specialist team, we have technical knowledge and capability and can provide
product selection and sizing for all process valves inc. BOSS™ valves and actuation.
Our service to customers is enhanced by our valve & actuation assembly packages
and our extensive inspection & test facilities. All built/overseen by our in-house BSS
Engineering Dept.

» Industrial actuators, controls & positioners
» Ball valves

» Butterfly valves

» Process control valves

» Diaphragm valves

» Gate, globe & check valves
» Steam control

» Safety / relief valves

Telephone
BSS Controls:

0115 973 9560

Email:
controls@
bssgroup.com

Telephone
BSS Valves Sales
0115 973 9580
Email:

valves
@bssgroup.com



BSS PUMPS

We have technical knowledge and capability and can provide product selection

and sizing to meet the demands of:
» Heating and chilled water circulation
» Secondary hot water services

» Pressurised (sealed) systems and
expansion vessels
ions and

» Sewage and treatment

» Chemical process and dosing
» Food process applications

» Fuel oil transfer

» Pressure-boosting
storage tanks
» Drainage and wastewater

BSS AFTER SALES

» Associated accessories
and controls

» Pump spares

A comprehensive range of after-sales services for all applications:

» Repairs on- and off-site

» Commissioning

» Servicing & service contracts
» Energy surveys

» Warranty

» Engineer site visits arranged

» Single point of contact for internal
and external customers

» Consistent service levels
(customer focus/relationships)

BSS CARBON & STAINLESS

Our in-house machine shop allows us to modify flanges, including services
such as drilling and tapping, boring, bolt-hole modification and more. We can
provide technical support and advice on materials and specifications.

Stainless Steel:

» Welded pipe ASTM A312/A312M -
Formerly ASTM A20

» Butt weld fittings ASTM A403/
A403M - Formerly ASTM A276

» Flanges ASTM, BS EN 1092 -
Formerly BS 3274 & BS 10

» BSP fittings
» Metric stainless

Technical knowledge and capability and a product range to service the demands of:
» PVC-U » Flow measurement & » Philmac
» PVC-C instrumentation » PLX
» ABS » HDPE » Guardian
» Polypropylene ” Actuation » Dual-containment
» Polyethylene » Instaflex hose
» HTA » Fabrication

» Plastic sheet & hose
» PVDF

Carbon Steel:
» Seamless API line pipe
» Welded AP line pipe

» Butt weld fittings ASTM A234/
A234M - Formerly ASTM A129

» Flanges ASTM, BS4504 & BS10
» 3000Ib fittings in API & SW

Telephone
BSS Pumps Sales:

0115 973 9513

Email:
pumps
@bssgroup.com

Telephone
BSS After Sales:

0115 973 9513

Email:
aftersales@
bssgroup.com

BSS Carbon &
Stainless:

0115 973 9530

Email:
carbonstainless@
bssgroup.com

Telephone
BSS Plastics Sales

0870 242 5586
Email:
plastics
@bssgroup.com



We maintain a strong commitment to our Stay Safe
culture. We want to ensure that everyone who works
for or visits us experiences a safe environment and
is protected as much as possible.

%) cHAs (.Y
SafeContractor \ /
Accredited Contractor H“’m

CHAS.co.uk




All our branches are regularly audited to
ensure they continuously improve their
health and safety performance.

Staff are regularly trained to provide
everyone with a basic understanding of
our Stay Safe policies and culture.

We continually drive innovation in our
Stay Safe processes and are always
looking for new ways to reduce risk
both at our branches and on our
vehicles delivering to site.




With mental health problems affecting one in
four people every year, hundreds of thousands
are struggling to cope.

Both Mind and SAMH provide much- events and activities to support the
needed support and advice as wellas ~ work of our mental health charities.
raising awareness of mental health All that matters is that we make a
problems and campaigning for better  real difference to the lives of people
services. We have an ambitious affected by mental health problems.
fundraising programme of charity
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» MENTA[M
HEALTH

OVER 250K
RAISED IN 2018

BSS has a long-term commitment to
supporting Mind and SAMH (Scottish
] Association for Mental Health), the
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COMMONLY
USED
SYMBOLS

Typical drawing symbols

Imperial and metric conversions
Decimal multiples and submultiples
Equivalent nominal sizes

Saturated steam tables

Conversion to Sl units

Combined imperial and SI steam tables
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34
35
36
37
40
46
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TYPICAL DRAWING SYMBOLS

General Valve Normally Closed Valve

L X

z
o

Isolating Valve Wheelhead Normally Open Valve

Isolating Lockshield Valve 2-Port Control Valve

=

X X X

<

S'

Non-Return Valve 3-Port Control Valve

Double Non-Return Valve 4-Port Control Valve

Pressure-Reducing Valve Thermostat Mixing Valve

Differential Pressure

Double Regulating Valve e e

Commissioning Valve Balancing Partner Valve

B R o6 Xk ok Xe

Plugged Valve: Future

Metering Station Connection

Auto By-Pass Valve Drain-0ff Cock
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Hose Union Drain Cock

Flexible Bellow

Safety Valve

Float Valve

Lockshield Radiator Valve

Thermostatic Radiator Valve

Gas Cock

Gas Solenoid Valve

Three-Way Vent Valve

Strainer

I

Auto Air Vent

Single Head Pump

Twin Head Pump

Sight Glass

Test Point

Flanged Connection

Union

Capped End

Reducer

Pipework
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TYPICAL DRAWING SYMBOLS

Quick Fill

& B @ @

Quick Fill

Gas Meter

Water Meter

Temperature Gauge

Pressure Gauge

Flow Switch

Panic Button

Pressure Switch

Thermostat

Temperature Sensor

Exp

N = =,

Hand (Manual)

X

Utility
Filter,

_®[<!§TU

Outside Sensor

Air/Dirt Separator

Expansion Vessel

Water Conditioner

Low-Loss Header

Dosing Pot

Side Stream Filtration Unit
And Dosing Unit

Actuator

Filter

Gauge



X 410 &

Valve

| o == |

PHE

Pump

Strainer

Valve

Duct

Return Duct

Return Duct 2

Supply Duct

Supply Duct 2

2-Fan Sections

g v _ 11 ~010

M
i

T

3-Fan Sections

4-Fan Sections

Side-To-Side Pipe

Top-To-Bottom Pipe

Side-To-Bottom Pipe

Pipe Flow Arrow

VAV Box

DD VAV Box

Fan Coil Housing

Unit Heater
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TYPICAL DRAWING SYMBOLS

Centrifugal Fan

Propeller Fan

Vane Axial Fan

Damper

Filter

Airflow Station

Humidifier

Heating/Cooling Coil

Pump

Valve

Equipment

VSD

Gate Valve

Water Flow Meter

Chiller

Cooling Tower

Boiler

Equipment

VSD

Start




NEED TO CONVERT TO
MODERN, CONDENSING BOILERS?

1 1
m idealcommercialboilers.com

COMMERCIAL Y @idealcommercial m Ideal Boilers “ @idealcommercialboilers
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IMPERIAL TO METRIC METRIC TO IMPERIAL
ftx0.305=m mx3.28 =ft

inx25.4=mm mm x 0.039 =in

ft3x 0.028 = m? m®x 35.31 = ft

UK Gal x 4.546 = Litres

WEIGHT

Ib x 0.45 = kg

PRESSURE

psi x 0.069 = barg

psi x 6.89 = kPa (kN/m?)
barg x 100 = kPa (kN/m?)
ft.hd. x 2.98 = kPa (kN/m?)
in.w.g. x 0.249 = kPa (kN/m?)

HEAT AND ENERGY

BTU/hr x 0.00029 = kW
BTU/hr x 0.252 = keal/hr
BTU/hr/ft? °F x 5.68 = w/m?°C
hpx 746 =W

BTU/Ib x 2.326 = kJ/kg

TEMPERATURE

(°F - 32) x 0.555 = °C

VELOCITY/FLOW RATE

gpm x 0.076 = I/s

Ibs/hr x 0.000126 = kg/s
ft3/min x 0.000472 = m%/s
ft2/min x 1.7 = m%hr
ft/min x 0.0051 = m/s
ft/s x 0.305 = m/s

Litres x 0.22 = UK Gal

WEIGHT

kgx2.2=1b

barg x 14.5 = psi

kPa (kN/m?) x 0.145 = psi

kPa (kN/m? x 0.01 = barg
kPa (kN/m? x 0.33 = ft.hd.
kPa (kN/m?) x 4 = in.w.g.

HEAT AND ENERGY

kW x 3412 = BTU/hr

keal/hr x 3.97 = BTU/hr
w/m2°C x 0.176 = BTU/hr/ft? °F
W x 0.0013 = hp

kJ/kg x 0.43 = BTU/Ib

TEMPERATURE

(°Cx1.8)+32=°F

VELOCITY/FLOW RATE

I/sx13.2 = gpm

ka/s x 7937 = Ibs/hr
m¥/s x 2119 = ft¥/min
m?/hr x 0.588 = ft/min
m/s x 197 = ft/min
m/s x 3.28 = ft/s



DECIMAL MULTIPLES AND SUBMULTIPLES

Although the Sl units are preferred, it is not practical for everyday use to limit usage to only
use Sl units and therefore their decimal multiples and submultiples will also be used. These
are formed by using the following prefixes:

FACTOR BY WHICH
THE UNIT IS MULTIPLIED iERLS SYMBOL

10" ter T
10° giga G
108 mega M
10° kilo k
102 hecto h
10 deca da
107 deci d
10 centi c
10° milli m
10 micro ]
10° nano n
1012 pico p
107 femto f
1078 atto a
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EQUIVALENT NOMINAL SIZES

—— 1251b 8mm 8

10mm %"

PN16 — 15mm %"

20mm %"

—— 1501b 25mm 0

PN25 — 32mm 1"

40mm 1%"

PN40 — 50mm 2"

65mm 2%"

3001b 80mm 3"

100mm 4"

PN63 — 125mm 5"

150mm 6"

PN100 ———— 6001b 200mm g

300mm 12"

oo 350mm 14"

) 400mm 16"
§ e 450mm 18"
E PN250 ———— 15001b it a0
“ 600mm 24"
a PN 320 — 700mm 28"
E 750mm 30"
E‘ PN400 — 800mm 32"
g 900mm 36"
E —— 25001 1000mm 40"
S p— 1050mm 42"
1200mm 48"

8




SATURATED STEAM TABLES

PAGE 1 OF 2

Gauge
Pressure
bar

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9
1.0
11
12
13
14
15
1.6
17
18
1.9
2.0
2.1
22
23
24
25
2.6
27
2.8
29
3.0
3.1

Absolute
Pressure
bar

1.113
1.213
1.313
1.413
1.513
1.613
1.713
1.813
1.913
2.013
2113
2.213
2313
2.413
2,513
2.613
2.713
2.813
2913
3.013
3.113
3.213
3.313
3.413
3.513
3.613
3.713
3.813
3.913
4.013
4113

Temperature
°C

102.66
105.10
107.39
109.55
111.61
113.56
115.40
117.14
118.80
120.42
121.96
123.46
124.90
126.28
127.62
128.89
130.13
131.37
132.54
133.69
134.82
135.88
136.98
138.01
139.02
140.00
140.96
141.92
142.86
143.75
144.67

Gauge
Pressure
bar

3.3
3.4
3.5
3.6
3.7
3.8
3.9
4.0
4.1
4.2
4.3
4.4
4.5
4.6
4.7
4.8
4.9
5.0
5.2
5.4
5.6
5.8
6.0
6.2
6.4
6.6
6.8
7.0
7.2
7.4
7.6

Absolute
Pressure
bar

4.313
4.413
4.513
4.613
4.713
4.813
4.913
5.013
5.113
5.213
5.313
5.413
5.513
5.613
5.713
5.813
5.913
6.013
6.213
6.413
6.613
6.813
7.013
7.213
7413
7.613
7.813
8.013
8.213
8.413
8.613

Temperature
°C

146.36
147.20
148.02
148.84
149.64
150.44
151.23
151.96
152.68
153.40
154.12
154.84
155.55
156.24
156.94
157.62
158.28
158.92
160.20
161.45
162.68
163.86
165.04
166.16
167.29
168.38
169.43
170.50
171.53
172.53
173.50
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SATURATED STEAM TABLES

Gauge
Pressure
bar
7.8
8.0
8.2
8.4
8.6
8.8
9.0
9.2
9.4
9.6
9.8
10.0
10.2
104
10.6
10.8
11.0
11.2
1.4
11.6
11.8
12.0
12.2
12.4
12.6
12.8
13.0
13.2
13.4
13.6
13.8

Absolute
Pressure
bar
8.813
9.013
9.213
9.413
9.613
9.813
10.013
10.213
10.413
10.613
10.813
11.013
11.213
11.413
11.613
11.813
12.013
12.213
12.413
12.613
12.813
13.013
13.213
13.413
13.613
13.813
14.013
14.213
14.413
14.613
14.813

Temperature

°C

174.46
175.43
176.37
177.27
178.20
179.08
179.97
180.83
181.68
182.51
183.31
184.13
184.92
185.68
186.49
187.25
188.02
188.78
189.52
190.24
190.97
191.68
192.38
193.08
193.77
194.43
195.10
195.77
196.43
197.08
197.72

Gauge
Pressure
bar
14.0
14.2
14.4
14.6
14.8
15.0
15.2
15.4
15.6
15.8
16.0
16.2
16.4
16.6
16.8
17.0
17.2
17.4
17.6
17.8
18.0
18.2
18.4
18.6
18.8
19.0
19.2
19.4
19.6
19.8
20.0

PAGE 2 OF 2
s:’:gﬂ:: Tempséature
bar
15.013 198.35
15.213 198.98
15.413 199.61
15.613 200.23
15.813 200.84
16.013 201.45
16.213 202.04
16.413 202.62
16.613 203.21
16.813 203.79
17.013 204.38
17.213 204.94
17.413 205.49
17.613 206.05
17.813 206.61
18.013 207.17
18.213 207.75
18.413 208.30
18.613 208.84
18.813 209.37
19.013 209.90
19.213 210.43
19.413 210.96
19.613 211.47
19.813 211.98
20.013 212.47
20.213 212.98
20.413 213.49
20.613 213.99
20.813 214.48
21.013 214.96




PUMP INFORMATION
ON THE GO.

Chur handy smartphone app places a wodkd of pump intormation
i the patm of your hand. From Pump Sizing 10085, replacsment
quides, fault code listings and operating manuaials,

It's a must have when dea Q] With pUmps
for the HVAC. Bullding Services and

Water Management industries,

Download it today either by
scanmindg the OQF code with ﬁ
WOLIF NORE"S CAMISTE, 0d '\-I'-.I':'|I'F--'.

Wilo Assisrant” in the app =
STOres.

£ Sk

App Store



CONVERSION TO SI UNITS

PRESSURE AND LIQUID HEAD
LR Pound force
force per PETETE Foot
square p ingh of water
centimetre
4|
Ibf/in? atm
1 1.0197 14.5038 0.9869 33.4553
0.9807 1 14.2233 0.9878 32.8084
0.0689 0.0703 1 0.0609 2.3067
1.0133 1.0332 14.6959 1 33.889
0.0299 0.0305 0.4335 0.0295 1
0.0025 0.0025 0.0361 0.0025 0.0833
0.0981 0.1 1.422 0.0968 3.2808
0.0133 0.0136 0.1934 0.0132 0.4461
0.0339 0.0345 0.4911 0.0334 1.133
0.0013 0.0014 0.0193 0.0013 0.446
_ Technical (metric) Often denoted
1 barg = 105N/m? atmosphere (atm) non-technically as psi

g.: STANDARD GAS CONDITIONS AND MODULAR VOLUMES
(=)
§ Normal (e.g. nft®) - European and scientific work =0°C and 1.0133 barg
‘>’; Standard (e.g. std ft%) - British Gas Industry =15.55°C and 1.016 barg
a Standard (scf) - USA =15.55°C and 1.0133 barg
W
(72
>
S~
E‘ PRESSURE STANDARDS
(=)
E International standard atmosphere (1 atm) = 1.0133 barg = 1.0332 kgf/cm? = 14.6959 Ibf/in?
E (1 atm) = 0.9807 barg = absolute w = 14.2233 Ibf/in
Q Metric atmosphere ata = at absolute w
atu = at gauge
Standard conditions — s.t.p. or NTP =1.0133 barg 0°C = 14.6959 Ibf/in? at 0°C

8




PAGE 1 OF 3

Inch Metre Centimetre Inch Millimetre
of water of water of mercury of mercury of mercury
6 |
401.463 10.1972 75.0062 29.530 750.062
393.701 10 73.556 28.959 735.559
27.68 0.7031 51715 2.036 51.715
406.782 10.3323 76.0 29.9213 760
12 0.3048 2.242 0.8827 22.4198
1 0.0254 0.1868 0.0734 1.8683
39.3701 1 7.3556 2.896 73.356
5.3524 0.136 1 0.3937 10
13.5951 0.3453 2.54 1 25.4
0.5352 0.0136 0.1 0.0394 1

International standard )
atmosphere At density 1g/cm® E Also known as torr

DENSITY o

S

Gram per millilire | Kilogram per cubic | Feund per cubic | Pound per cubic §
g/ml metre kg/m® foot Lzl =
Ib/ft® Ib/in® ~

~

1 1000 62.428 0.0361 (]
0.001 1 0.0624 0.000036 g”
0.016 16.02 1 0.00058 a
27.6807 27679.9 1728 1 E
S

~

(V7]
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CONVERSION TO SI UNITS

HEAT FLOW RATE
Calorie Kilocalorie British Thermal
per second per hour unit per hour
cal/s kcal/h BTU/h
1 0.2388 0.8598 3.4121
4.1868 1 3.6 14.286
1.163 0.2778 1 3.9683
0.231 0.07 0.252

I _‘

FORCE
Kilogram force Pound force Poundal
kgf Ibf pdl
1 101.972 224.809 7233.01
0.00981 1 2.2046 70.9316
0.0044 0.4536 1 32.174
0.000138 0.0141 0.0311 1

(7,

S

ooy Kilogram force Foot pound

= metre per Metric horse force per Horse power

‘>l; second kgf power second hp
m/s ft Ibf/s

Q

34: 1 0.102 0.00136 0.7376 0.00134

=] 9.8067 1 0.01333 7.233 0.01315

h 735.499 75 1 542.476 0.98632

E 1.3558 0.1383 0.00184 1 0.00182

§ 745.70 76.0402 0.0139 550.0 1

(=)

Q

R
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MASS/VOLUMETRIC RATE OF FLOW FORMULAE

Ib/h x 379 kg/h x 22.40

ft3/h (std) = o mé/h (norm) = —u
Ib/h kg/h
ft¥/h (std) = = méh (norm) = Lt
p1 p2

Ib/hx 13.1 kg/h x 0.82

ft¥/h (std) = 5 m?h (norm) = ~

TORQUE
Newton metre AL G Pound force feet Pound force inch
metre :
Nm Ibf ft Ibf in
kgf m
1 0.102 0.7376 8.8508
9.8067 1 7.233 86.7962
1.3558 0.1383 1 12
0.113 0.0115 0.0833 1
LiquIDS
Ib/h 0.001 kg/h
US gal/min = = méh (norm) = e
50 x SG SG2
Where:

(std) is at 14.7 Ibf/in? (abs) and 60°F
(norm) is at 760 mm Hg and 0°C
SG1 Water = 1 at 60°F
SG2 Water = 1 at 4°C
M = Molecular Weight
p1 = Density Ib/ft? (std)
p2 = Density kg/cm? (norm)

G1 =sp.gr.Air =1 (std)

G2 = sp.gr. Air = 1 (norm)

S
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CONVERSION TO SI UNITS

CONVERSION TABLE FOR SPECIFIC ENTHALPY

e T [ [

1 kJ/kg 0.238846 0.429923
1 keal/kg *4.186 8 *1 *1.8
1BTU/Ib *2.326 0.555556 l
1 kgf m/kg *9.806 65 x 10° 2.34228x10° 4216 10x 10°
1 ft Ibf/Ib 2.989 07 x 10-° 713926 x 10 1.28507x 10
1 kWh/kg *3600 859.845 1547.72

SPECIFIC GRAVITY AND MOLECULAR WEIGHT OF GASES

1.000 28.97
Ammonia NH, 0.5963 17.03
Carbon Dioxide co, 1.529 44.00
Carbon Monoxide co 0.967 28.00
Chlorine Cl, 2.486 70.91
Ethylene CH, 0.9749 28.03
Helium He 0.138 4.00
Hydrogen H, 0.0695 2.016
Hydrogen Sulphide H,S 1.19 34.08
Methane CH, 0.5544 16.03
Methyl Chloride CH,CI 1.7848 50.48
Nitrogen N, 0.9672 28.02
Nitrous Oxide N,0 1.530 44.02
Oxygen 0, 1.105 32.00
Sulphur Dioxide S0, 2.264 64.06
Natural Gas (typical) 0.60

2
8
S
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- kgf m/kg ft Ibf/Ib kWh/kg = Wh/g

101.972 334.553 277778 x 10
426.935 1400.70 *1.163 x 10°
237.186 778.169 6.461 11 x10*
l 3.28084 2.72407 x 10¢
*0.304 8 l 0.830 296 x 10
3.670 98 x 105 1.204 39 x 106 *1

SPECIFIC GRAVITY OF LIQUIDS

Water 1.0

Sea Water 1.025
Kerosene 0.80
Sulphuric Acid 100% 1.83
Hydrochloric Acid 45% 1.48
Sodium Hydroxide 25% 1.27
Carbon Tetrachloride 1.60

Petrol (Gasoline) 0.65-0.80

Benzene 0.88

Turpentine 1.1-1.2
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COMBINED IMPERIAL AND SI STEAM TABLES

SATURATION
TEMPERATURE TS

GAUGE PRESSURE ABSOLUTE PRESSURE

Ibf/in’g Ib/in%a

-0.96 28.4 0.05 0.725 32.9 91
-0.91 27.0 0.1 1.45 45.8 114
-0.86 255 0.15 218 54,0 129
-0.81 24.0 0.2 2.90 60.1 140
-0.76 225 0.25 363 65.0 149
0.71 21.1 03 435 69.1 156
-0.66 19.6 0.35 5.08 72.7 163
-0.61 18.1 0.4 5.80 75.9 169
-0.56 16.6 045 6.53 78.7 174
-0.51 15.1 05 7.25 81.3 178
-0.46 137 0.55 7.98 83.7 183
-0.41 122 0.6 8.70 85.9 187
-0.36 107 0.65 9.43 88.0 190
-0.31 9.24 07 10.2 90.0 194
-0.26 7.77 0.75 10.9 91.8 197
-0.21 6.29 0.8 116 935 200
-0.16 4.81 0.85 12.3 95.1 203
0.1 3.34 09 13.1 96.7 206
-0.06 1.86 0.95 13.8 98.2 209

-0.01 0.38 1.0 145 99.6 211
0 0 1.013 14,696 100 212
(7)) 0.1 1.45 1.11 16.1 103 217
S 0.2 2.90 1.21 175 105 221
0 03 435 1.31 19.0 107 225
E 04 5.80 1.41 205 110 230
7 05 7.25 1.51 219 112 234
a 0.6 8.70 1.61 23.4 114 237
w 0.7 10.2 1.71 248 115 239
2 0.8 116 1.81 26.3 17 243
i 09 13.1 1.91 277 119 246
S 1.0 145 2.01 29.2 120 248
S 1.1 16.0 2.11 30.6 122 252
S 1.2 17.4 2.21 32.1 123 253
S 13 18.9 2.31 335 125 257
<) 1.4 20.3 2.41 35.0 126 259
] 15 21.8 2,51 36.4 128 262
1.6 232 2.61 37.9 129 264

24.7 2.7 39.3 130 266

8
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SPECIFIC VOLUME

SPECIFIC ENTHALPY STEAM VG

Water Evaporation Water Evaporation
Sensible Heat | Latent Heat | Sensible Heat | Latent Heat
(hf) kd/kg (hf)) kJ/kg (hf) BTU/Ib (hf)) BTU/Ib

138 2423 59 1042 28.2 452
192 2392 82 1029 147 236
226 2373 97 1020 10.0 160
251 2358 108 1014 7.65 123
272 2346 17 1009 6.20 993
289 2336 124 1004 5.23 838
304 2397 131 1000 453 726
318 2319 137 997 3.99 639
330 2312 142 904 3.58 57.3
341 2305 147 991 3.24 519
351 2299 151 988 2.96 474
360 2294 155 986 2.73 437
369 2288 159 984 254 407
377 2283 162 982 237 38.0
384 2279 165 980 2.22 356
392 2274 169 978 2.09 335
399 2270 172 976 1.97 316
405 2266 174 974 187 30.1
411 2262 177 972 1.78 285
418 2258 179 971 1,69 27.1
#19 2257 180 970 167 2.8
430 2250 185 967 1.53 25 o
441 2243 190 964 1.41 226 S
450 2237 194 962 1.31 21.0 =
460 2231 198 959 1.23 19.7 S
468 2226 201 957 1.15 18.4 S
476 2220 205 954 1.08 17.3 =
484 2215 208 952 1.02 16.3 ;
492 2211 212 951 0.971 15.6 &
499 2206 215 948 0.923 148 E'
506 2201 218 946 0.881 14.4 &5
512 2197 220 945 0.841 135 -
519 2193 223 943 0.806 12.9 s
525 2189 226 941 0.773 124 %
531 2185 228 939 0.743 1.9 S
536 2181 230 938 0.714 1.4 (7
542 2177 233 936 0.689 11.0
547 2174 235 935 0.665 10.7 47




COMBINED IMPERIAL AND SI STEAM TABLES

SATURATION
GAUGE PRESSURE ABSOLUTE PRESSURE TEMPERATURE TS

9 27 6 2 91 42 2 133 271

2.0 29.0 3.01 437 134 273

2.2 31.9 3.21 466 136 277

24 34.8 3.41 495 138 280

2.6 37.7 3.61 52.4 140 284

28 406 3.81 55.3 142 288

3.0 435 4.01 58.2 144 289

32 46.4 421 61.1 146 293

34 493 4.41 64.0 147 297

36 52.2 461 66.9 149 298

38 55.1 4.81 69.8 150 302

4.0 58.0 5.01 727 152 304

42 60.9 5.21 756 153 307

44 63.8 5.41 785 155 309

46 66.7 5.61 81.4 156 313

48 69.6 5.81 84.3 158 315

5.0 725 6.01 87.2 159 316

55 79.8 6.51 94.4 162 324

6.0 87.0 7.01 102 165 329

6.5 943 7.51 109 168 333

(7] 7.0 102 8.01 116 17 338
S 75 109 8.51 123 173 343
x 8.0 116 9.01 131 175 347
= 85 123 9.51 138 178 351
?,; 9.0 131 10.0 145 180 354
a 95 138 10.5 152 182 360
w 10.0 145 11.0 160 184 363
g 10.5 152 115 167 186 367
o 11.0 160 12.0 174 188 370
- 115 167 12.5 181 190 374
s 120 174 130 189 192 376
s 12.5 181 135 196 193 379
= 13.0 189 14.0 203 195 383
<) 135 196 145 210 197 385
] 14.0 203 15.0 218 198 388
145 210 15.5 225 200 392

48 15.0 218 16.0 232 202 394
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SPECIFIC VOLUME

SPECIFIC ENTHALPY STEAM VG

Water Evaporation Water Evaporation
Sensible Heat | Latent Heat | Sensible Heat | Latent Heat
(hf) kd/kg (hf)) kJ/kg (hf) BTU/Ib (hf)) BTU/Ib

552 2170 237 933 0.643 103
557 2167 240 932 0622 9.96
562 2163 242 930 0.603 9.66
572 2157 246 927 0.568 9.10
581 2151 250 925 0536 8.59
589 2145 253 922 0509 8.15
597 2139 257 920 0.483 7.74
605 2133 260 917 0.461 7.38
613 2128 264 915 0.440 7.05
620 2123 267 913 0.422 6.76
627 2118 270 911 0.405 6.49
634 2113 273 908 0.389 6.23
641 2108 276 906 0.374 599
647 2104 278 905 0.361 578
653 2099 281 902 0.348 557
659 2095 283 901 0.336 538
665 2090 286 399 0.325 521
671 2086 289 897 0.315 5.01
685 2076 295 893 0.292 4.68
698 2066 300 888 0.272 4.36
710 2057 305 884 0.255 4.09
721 2048 310 880 0.240 3.84 o
733 2039 315 877 0.227 3.64 (=}
743 2031 319 873 0.215 3.44 =S
753 2023 324 870 0.204 3.27 S
763 2015 328 866 0.194 3.11 g
773 2008 332 863 0.185 2.96 =
782 2000 336 860 0477 2.84 ;
790 1993 340 857 0.171 2.74 17
798 1986 344 854 0.163 2.61 E'
807 1979 347 851 0.157 2.51 =
815 1973 350 848 0.151 2.42 <
823 1966 354 845 0.146 234 s
830 1960 357 843 0.141 226 =]
838 1953 360 840 0.136 218 S
845 1947 363 837 0.132 211 (7]
852 1941 366 834 0.128 2.05
859 1935 369 832 0.124 1.99
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STANDARD TUBE

WEIGHTS AND
PRESSURES

Metric and IS0 standard pipe

Types of stainless steel

ANSI/ASME B36.19M

ANSI/ASME B36.10M

Stainless steel working pressures - welded/seamless

Stainless steel working temperatures - welded/seamless
Tata Steel

Carbon steel working pressures - welded
Carbon steel working pressures - seamless
American standards

British standards

54
56
56
58
62
64
70
72
76
90
94
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Ensign Rodding Branch

Available in 100mm diameter

90° i :
Rodding Rodding @
Branch Branch

Ensign Soil
BS EN877

SAINT-GOBAIN

» Scan the QR code
with your phone to
view the demo video

TYPICAL NEW - NOW
INSTALL RODDING |
PRACTICE BRANCH

SOLUTION | o amble

components
to assemble

>50%

. SAVING ON
‘ Removes INSTALL TIME
a pipe

cutting
operation

FOR MORE DETAILS CONTACT OUR TECHNICAL TEAM:
@ +44 (0)1952 262529

> technical.soildrain.uk.pam@saint-gobain.com
@ www.saint-gobain-pam.co.uk

| @PAM_UK_SG |jn|/company/saint-gobain-pam-uk
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ANDREWS

WATER HEATERS

ANDREWS.

BUILT TO
PERFORM.

Meet the UK's number one team.

Our diverse range of water heaters are designed for the
most demanding of environments, and are the industry’s
first choice for quality and reliability. Our market-leading
experts are at the forefront of setting industry standards,
offering unrivalled technical support every step of the
way — from design and commissioning, to installation
and maintenance.

Try this on for size...

Size-it, the UK's original and best
water heater sizing tool —accurate,
easy to use and always up to date
with the latest legislative guidance.

Call our sales team on 0345 070 1055 Register today at sizeit.co.uk
or visit andrewswaterheaters.co.uk

MAXXfloEVO = HIfloEVO ' CLASSICflo range

ECOflo COMPACT ' COMBIflo = ECOflo = FASTflo ' SUPAfloEVO = FASTflo PLUS



METRIC AND ISO STANDARD PIPE — KEY FEATURES

> |D-based system (Metric) > Good mechanical properties
> Compatible with ‘nominal bore’ systems > Good ductility and weldability
(IS0 Standard) > High material utilisation factor
> Lightweight > Lower footprint, reduced handling
> System flexibility weights and transport costs
> Faster welding times > Fit-up flexibility with adoption of
> Fewer consumables used spinning backing flanges
> Demountable and reusable > Ease of alteration
> Recyclable > High corrosion resistance
> High residual value > Consistent operation
> Attractive appearance > No reinvestment required
> Clean, hygienic ‘high-tech’ image > Wide product range and availability
> Low environmental impact > No corrosion or leachant products,

no organoleptic or turbidity problems

> No coatings or linings
(under normal conditions)

> Smooth surface

> Good wear and fatigue resistance

> Low maintenance and long service life

> Simple fabrication and erection

> Fast and easy commissioning procedures

METRIC ENQUIRY CHECKLIST

Grades: 30.4L (1.4307)
31.6L (1.4432 or 1.4404)

PRODUCT

Tube: What specification?
Any special testing/requirements?
Elbows: Rad 1.5D/D+100/3D
Tees: Pressed or Pulled
Con and Ecc Rads: Note: Len = 3x(D-d)
Pressed Collars Non-Pressure Rated or Pressure Rated (NPR or PR)
Angle Collars: Large Dias 30x30 / 40x40 / 50x50 / 60x60 / 70x70
Flanges: Full Thickness or Reduced

Drilling - PN10 or PN16
Coating - Finish Zinc / Coated Flanges / Scotchkote / Stainless

Pressure Rating Data: Max Working Pressure in bar
Max Test Pressure in bar
Max Working Temp in °C
Max Test Temp in “C
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TYPES OF STAINLESS STEEL — INTRODUCTION

Stainless steel is the name given to a group of corrosion-resistant steels containing a
minimum of 11% chromium together with varying additions of nickel, molybdenum,
titanium, niobium and other elements. There are four main types of stainless steel used
in the production of tubular products, namely Austenitic, Ferritic, Duplex and Martensitic.

Austenitic Stainless Steels: This is the most common and extensive class of stainless steels,
sometimes referred to as 18-8 i.e. 18% chromium and 8% nickel.

> Corrosion resistance — Austenitics
are among the most highly corrosion-
resistant materials available. They
can, however, be susceptible to stress
corrosion cracking.

> Ductility — Austenitics are ductile and
can be formed easily. This applies at
both high and low temperatures.

> Tensile strength — Austenitics have
high tensile and yield strengths.
Susceptibility to stress corrosion
cracking means that high tensile stresses
in service should be minimised.

> Hardness - Austenitics cannot be
hardened by heat treatment but they do
strain harden rapidly when cold worked.
Heat treatment is used to provide stress
relief after cold working.

> Weldability — Good, assuming
manufacturer’s recommendations are
followed. Austenitics are less problematic
than ferritic and martensitic stainless
steels in this respect.

> Magnetism — Austenitics are non-
magnetic. Cold working may increase
magnetic permeability.

> Thermal expansion — Austenitics have
a thermal expansion approximately 50%
higher than that of carbon steel.

STEEL EXAMPLES

Conventional austenitic grades
Low-carbon austenitic grades
Duplex Stainless Steel

(eg. AISI/SAE 301, 302, 303, 304, 305, 308, 310, 316, 317)
(eg. AISI/SAE 304L, 316L, 317L)
Duplex stainless steels have a mixed microstructure of austenite

and ferrite, and hence combine the optimum properties of
austenitic and ferritic steels.

Ferritic Stainless Steel
Martensitic Stainless Steel

Ferritic stainless steels contain chromium in the range 11-18%.
Martensitic stainless steels combine high strength with

corrosion resistance. They have a chromium content of 11-14%
and have a higher carbon content than other stainless steels.

Corrosion resistance
Ductility
Tensile strength

Martensitics have good corrosion resistance.
Martensitics are less ductile than the other stainless steels.
Martensitics have high tensile and yield strengths. Maximum strength

depends upon carbon content and the heat treatment applied.
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ANSI/ASME B36.19M

DIMENSIONS AND WEIGHTS PER METRE — STAINLESS STEEL PIPE

| Nominal PipeSize | _in [ _mm | _in__| mm | kym |
1/a o >

0.405 10.3 -
Va 0.54 13.7 - - -
% 0.675 171 - - -
Yo 0.84 21.3 0.065 1.65 0.8
Y4 1.05 26.7 0.065 1.65 1.03
1 1.315 334 0.065 1.65 1.3
1% 1.66 42.2 0.065 1.65 1.65
1% 19 48.3 0.065 1.65 1.91
2 2.375 60.3 0.065 1.65 24
2 2.875 73 0.083 2.1 3.69
3 35 88.9 0.083 2.1 4.51
o 3% 4 101.6 0.083 2.1 5.18
w 4 45 114.3 0.083 2.1 5.84
§ 5 5.563 141.3 0.109 2.77 9.47
a 6 6.625 168.3 0.109 2.77 11.32
E 8 8.625 2191 0.109 2.77 14.79
Ql 10 10.75 2731 0.134 34 22.63
% 12 12.75 323.9 0.156 3.96 31.25
<< 14 14 355.6 0.156 3.96 34.36
l‘l_.') 16 16 406.4 0.165 419 41.56
= 18 18 457 0.165 419 46.81
'% 20 20 508 0.188 478 59.25
> 22 22 559 0.188 478 65.24
W 24 24 610 0.218 5.54 82.47
g 30 30 762 0.25 6.35 118.31
= Notes
E *Schedules 5S and 10S wall thicknesses do not permit threading in accordance with ANSI/ASME B1.20.1.
< **These dimensions and weights do not conform to ANSI/ASME B36.10M.
g The suffix ‘S’ after the schedule number indicates that the pipe dimensions and weight are in
E compliance with this stainless steell lpipt_a specification, ANSI/ASME B36.19M, and not the more
(7 general ANSI/ASME B36.10M specification.

Although this specification is applicable to stainless steel, quoted weights are for carbon steel
pipe and should be multiplied by 1.014 for austenitic and duplex steels, or by 0.985 for ferritic and
martensitic steels.
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DIMENSIONS AND WEIGHTS PER METRE — STAINLESS STEEL PIPE

T T R
| in | om [kym | in | mm | kg/m [ in | mm | kg/m |

0.049 1.24 0.28 0.068 1.73 0.37 0.095 2.4 0.47
0.065 1.65 0.49 0.088 2.24 0.63 0.119 3.02 0.8

0.065 1.65 0.63 0.091 2.31 0.84 0.126 3.2 11
0.083 2.1 1 0.109 2.77 1.27 0.147 3.73 1.62
0.083 2.1 1.28 0.113 2.87 1.69 0.154 3.91 22

0.109 2.77 2.09 0.133 3.38 25 0.179 4.55 3.24
0.109 2.77 27 0.104 3.56 3.39 0.191 4.85 4.47
0.109 2.77 3.1 0.145 3.68 4.05 0.2 5.08 5.41
0.109 2.77 3.93 0.154 3.91 5.44 0.218 5.54 7.48
0.12 3.05 5.26 0.203 5.16 8.63 0.276 7.01 11.41
0.12 3.05 6.45 0.216 5.49 11.29 0.3 7.62 15.27
0.12 3.05 7.4 0.226 5.74 13.57 0.318 8.08 18.63
0.12 3.05 8.36 0.237 6.02 16.07 0.337 8.56 22.32
0.134 3.4 11.57 0.258 6.55 21.77 0.375 9.53 30.97
0.134 3.4 13.84 0.28 711 28.26 0.432 10.97 42.56
0.148 3.76 19.96 0.322 8.18 42.55 0.5 12.7 64.64
0.165 4.19 27.78 0.365 9.27 60.31  0.500** 12.70*  96.01**
0.18 4.57 36 0.375**  9.53**  73.88** 0.500** 12.70** 132.08**
0.188* 478  41.30** = = = = = =
0.188* 478  47.29** = = = = = =
0.188** 478  53.26** - - - - - -
0.218*  5.54*  68.61** - - - - - -
0.218* 554 7553 - - - - - -
0.25 6.35 94.45 = = = = = =
0.312 7.92 147.36 o = = = = =
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ANSI/ASME B36.10M

DIMENSIONS AND WEIGHTS PER METRE — STEEL PIPE

[ oo [ schedueto |
“m“m—

0.405 10.3
'/. 0.54 137 - - -
% 0.675 17.1 ; ; ;
% 0.84 213 - - :
% 1.05 26.7 - - -
1 1.315 33.4 - - -
1% 1.66 422 ; - ;
1% 1.9 483 - - -
2 2.375 60.3 - : =
% 2.875 73 - - -
3 35 88.9 - - -
% 4 101.6 - - -
4 45 1143 - - -
5 5.563 141.3 - - -
6 6.625 168.3 - - -
8 8.625 219.1 - - -
] 10 1075 273.1 B - -
73 12 1275 323.8 - - -
2 14 14 355.6 0.25 6.35 54.69
g.l: 16 16 406.4 0.25 6.35 62.64
= 18 18 457 0.25 6.35 70.57
Q. 20 20 508 0.25 6.35 7855
§ 22 22 559 0.25 6.35 86.54
< 24 24 610 0.25 6.35 9453
) 2 2 660 0.312 7.92 127.36
x 28 28 711 0.312 7.92 137.32
S 30 30 762 0.312 7.92 147.28
E 32 32 813 0.312 7.92 157.24
34 34 864 0.312 7.92 167.2
o 36 36 914 0.312 7.92 176.96
= 38 38 965 - - -
40 40 1016 - - -
,?: 42 4 1067 - - -
< 44 44 1118 - - -
§ 46 46 1168 - - -
< 48 48 1219 - - .
(7

This specification is applicable to all steel pipe including stainless steel. Quoted weights are for
carbon steel pipe and should be multiplied by 1.014 for austentic and duplex steels, or by 0.985 for
ferritic and martensitic steels.
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DIMENSIONS AND WEIGHTS PER METRE — STEEL PIPE

| schedule20 |  Schedule30 | Scheduledo |
R R N R R

0.057 1.45 0.32 0.068 1.73 0.37
= = = 0.073 1.85 0.54 0.088 2.24 0.63
= = = 0.073 1.85 0.7 0.091 2.31 0.84
- = - 0.095 2.41 1.12 0.109 2.77 1.27
= = = 0.095 2.4 1.44 0.113 2.87 1.69
- - - 0.114 29 2.18 0.133 3.38 25
- - - 0.117 2.97 2.87 0.14 3.56 3.39
= = = 0.125 3.18 3.53 0.145 3.68 4.05
- - - 0.125 3.18 4.48 0.154 3.91 5.44
= = = 0.188 4.78 8.04 0.203 5.16 8.63
= = = 0.188 4.78 9.92 0.216 5.49 11.29
- - - 0.188 4.78 1.4 0.226 5.74 13.57
= = = 0.188 4.78 12.91 0.237 6.02 16.07
= = = = = = 0.258 6.55 21.77
- - - - - - 0.28 711 28.26
0.25 6.35 33.31 0.277 7.04 36.81 0.322 8.18 42.55
0.25 6.35 4177 0.307 7.8 51.03 0.365 9.27 60.31
0.25 6.35 49.73 0.33 8.38 65.2 0.406 10.31 79.73
0.312 7.92 67.9 0.375 9.53 81.33 0.438 11.13 94.55
0.312 7.92 77.83 0.375 9.53 93.27 0.5 12.7 123.3
0.312 7.92 87.71 0.438 1113 12238  0.562 14.27 155.8
0.375 9.53 117.15 0.5 12.7 155.12  0.594 15.09 183.42
0.375 9.53 129.13 0.5 12.7 171.19 = = =
0.375 9.53 14112 0.562 1427  209.64 0.688 17.48  255.41
05 12.7 202.72 - - - - - -
0.5 12.7 21869  0.625 1588  271.21 = = =
0.5 12.7 23467  0.625 15.88  292.18 = = =
0.5 12.7 250.64  0.625 1588 31215  0.688 17.48 34291
0.5 127 266.611  0.625 15.88 33212  0.688 17.48 364.9
05 12.7 28227  0.625 15.88 351.7 0.75 19.05  420.42
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ANSI/ASME B36.10M

DIMENSIONS AND WEIGHTS PER METRE — STEEL PIPE

! o |  swndads) |
[l P iz 8 NN T | O i | s/ A

0.405 10.3 103 0.068 173

1/. 0.54 137 137 0.088 2.24

% 0.675 17.1 17.1 0.091 2.31

Y 0.84 213 213 0.109 2.77

% 1.05 26.7 26.7 0.113 2.87

1 1.315 334 33.4 0.133 3.38

1% 1.66 422 422 0.14 3.56

1% 1.9 483 483 0.145 3.68

2 2.375 60.3 60.3 0.154 3.91

2% 2.875 73 73 0.203 5.16

3 35 88.9 889 0.216 5.49

% 4 101.6 101.6 0.226 5.74

4 45 1143 114.3 0.237 6.02

5 5.563 141.3 1413 0.258 6.55

6 6.625 168.3 168.3 0.258 7.11

8 8.625 219.1 219.1 0.322 8.18

] 10 10.75 273.1 273 0.365 9.27

& 12 1275 323.8 323.8 0.375 9.53

a 14 14 355.6 355.6 0.375 9.53

g.l: 16 16 406.4 406.4 0.375 9.53

= 18 18 457 457 0.375 9.53

Q. 20 20 508 508 0.375 9.53

§ 22 22 559 559 0.375 9.53

< 24 24 610 610 0.375 9.53

) 26 26 660 660 0.375 9.53

x 28 28 711 71 0.375 9.53

S 30 30 762 762 0.375 9.53

E 32 32 813 813 0.375 9.53

34 34 864 864 0.375 9.53

§ 36 36 914 914 0.375 9.53

= 38 38 965 965 0.375 9.53

= 40 40 1016 1016 0.375 9.53

&= 42 4 1067 1067 0.375 9.53

3 44 44 1118 1118 0.375 9.53

= 46 46 1168 1168 0.375 9.53

< 48 48 1219 1219 0.375 9.53
(7

This specification is applicable to all steel pipe including stainless steel. Quoted weights are for
carbon steel pipe and should be multiplied by 1.014 for austentic and duplex steels, or by 0.985 for
ferritic and martensitic steels.
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PAGE 2 OF 2

DIMENSIONS AND WEIGHTS PER METRE — STEEL PIPE

| schedule60 | ExtraStrong(Xs) | Schedule8) |
R R N R I

0.37 0.095 2.41 0.47 0.095 2.41
0.63 = = = 0.119 3.02 0.8 0.119 3.02
0.84 = = ° 0.126 3.2 1.1 0.126 32
1.27 - - - 0.147 3.73 1.62 0.147 3.73
1.69 = = o 0.154 3.91 2.2 0.154 3.91
226) - - - 0.179 4.55 3.24 0.179 4.55
3.39 - - - 0.191 4.85 4.47 0.191 4.85
4.05 = = = 0.2 5.08 5.41 0.2 5.08
5.44 - - - 0.218 5.54 7.48 0.218 5.54
8.63 = = = 0.276 7.01 1.4 0.276 7.01
11.29 = = = 0.3 7.62 15.27 0.3 7.62
13.57 - - - 0.318 8.08 18.63 0.318 8.08
16.07 = = = 0.337 8.56 22.32 0.337 8.56
21.77 = = = 0.375 9.53 30.97 0.375 9.53
28.26 - - - 0.432 10.97 42.56 0.432 10.97

42.55 0.406 10.31 53.08 0.5 12.7 64.64 0.5 12.7
60.31 0.5 12.7 81.55 0.5 12.7 81.55  0.594 15.09
73.88 0.562 14.27  108.96 0.5 12.7 97.46  0.688 17.48
81.33 0.594 15.09  126.71 0.5 12.7 107.39  0.75 19.05
93.27 0.656 16.66  160.12 05 12.7 1233  0.844 21.44
105.16 0.75 19.05  205.74 0.5 12.7 139.15  0.938 23.83
11715 0.812 20.62  247.83 0.5 12.7 155.12  1.031 26.19
12913  0.875 22.23  294.25 0.5 12/ 171.09  0.125 28.58
14112 0.969 24.61 355.26 0.5 12.7 187.06  1.219 30.96

152.87 - - - 0.5 12.7 202.72 - -
164.85 = = = 0.5 12.7 218.69 = =
176.84 = = o 0.5 12.7 234.67 = =
188.82 = = = 05 12.7 250.64 = =
200.31 = = o 0.5 12.7 266.61 = =
212.56 - - - 0.5 12.7 282.27 - -
224.54 - - - 0.5 12.7 298.24 - -
236.53 = = = 0.5 12.7 314.22 = =
248.52 - - - 0.5 12.7 330.19 - -
260.52 = = = 05 12.7 346.16 = =
272.25 = = = 0.5 12.7 351.82 = =
284.24 - - - 05 12.7 377.79 - -
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STAINLESS STEEL WORKING PRESSURES

70
84
104
129
154
204
254
304
54
70
84
104
129
154
204
254
304
53
83
103
153
53
83
103
153

Wall Thickness

(mm)

2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
1.5
15
15
15
1.5
1.5
15
15

EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4404 (316L )
EN 1.4404 (316L )
EN 1.4404 (316L)

EN 1.4404 (316L )
EN 1.4404 (316L )
EN 1.4404 (316L )
EN 1.4404 (316L )
EN 1.4404 (316L)

EN 1.4404 (316L )
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4307 (304L)
EN 1.4404 (316L )
EN 1.4404 (316L )
EN 1.4404 (316L )
EN 1.4404 (316L )

Weight / Mtr (kg)

3.38
411
5.11
6.36
7.61
10.12
12.62
15.12
26
3.38
411
5.11
6.36
7.61
10.12
12.62
15.12
1.93
3.06
3.81
5.69
1.93
3.06
3.81
5.69




WELDED/SEAMLESS

MAXIMUM ALLOWABLE PRESSURE IN BAR

95 80 74 67 62 59 56 53

74 62 56 51 48 45 43 4
61 51 47 42 39 37 35 34

50 42 38 34 32 30 29 27

40 33 30 27 25 24 23 22

33 28 25 23 21 20 19 18

25 21 19 17 16 15 14 14

20 17 15 14 13 12 12 11

17 14 13 12 11 10 10 9

100 88 83 76 7 67 64 61 wn
78 68 63 58 55 51 49 48 PN
64 56 53 48 45 42 40 39 E
53 46 43 39 37 34 33 31 :hi-,
42 36 34 31 29 27 26 26 3
35 31 28 26 24 23 22 21 §
26 23 21 19 18 17 16 16 m
21 19 17 16 15 14 14 13 E
18 15 15 14 13 11 12 10 g
73 61 56 51 47 44 42 40 ;;
47 39 35 32 30 28 27 25 b
37 31 28 26 24 23 22 20 §
25 21 19 17 16 15 14 14 ':g
77 67 63 58 54 50 48 46 c"}",
49 43 39 36 35 32 31 29 'é’
39 34 31 30 28 26 25 23 %
26 23 21 19 18 17 16 16 &2

8




STAINLESS STEEL WORKING TEMPERATURES

SIZES ACC TO ASME B36.10M
Wall .
Thickness V:'(ellgmht Scl;:!:ule
mm g !
1.24 0.28 10s
% 10.3
1.73 0.37 40s
1.65 0.49 10s
Y 13.7
2.24 0.63 40s
1.65 0.63 10s
% 17.1
2.31 0.84 40s
2.1 1.00 10s
2 Y 21.3
& 2.77 127 405
>
A 2.1 1.28 10s
‘Lﬂ % 26.7
£ 2.87 1.69 40s
g 2.77 2.09 10s
= 1 334
54 3.38 250 408
fﬁ 2.77 2.70 10s
S 1% 422
= 3.56 3.39 40s
T
= 2.77 3.1 10s
W 1% 483
% 3.68 4.05 40s
= 2.77 3.93 10s
Q 2 60.3
g:t 3.91 5.44 40s
S 3.05 5.26 10s
= 2% 73
X
5 5.16 8.63 40s
»
64




WELDED/SEAMLESS - PAGE 1 OF 2

TEMPERATURE

o [ [ [ [ [ ]
<Lzl o [ [ [ Lo [
bar bar bar bar bar bar bar

bar

180 155 138 126 118 113 108 104
260 222 199 182 170 162 156 150

179 154 138 125 117 112 108 104

251 215 192 176 164 157 151 145

141 121 108 98 92 88 85 82

203 174 156 142 133 127 122 118

145 124 111 101 95 90 87 84

195 167 149 136 114 122 117 113 g
114 98 88 80 75 71 67 66 E
159 136 122 111 104 99 9% 92 §
120 103 92 84 79 75 72 70 =
148 127 114 104 97 93 89 86 %
94 80 72 66 61 59 56 54 §
122 105 94 86 80 76 74 71 §
82 70 63 57 53 51 49 47 a
110 94 84 77 72 69 66 64 :S
65 55 50 45 42 40 39 37 :
93 79 71 65 61 58 56 54 %
59 50 45 41 38 37 35 34 c‘é
101 87 78 71 66 63 61 59 5:,'.,;

a




STAINLESS STEEL WORKING TEMPERATURES

SIZES ACC TO ASME B36.10M
Wall q
Thickness \I:I(ellgmht Sct;:.:ule
mm 9 .
3.05 6.45 10s
3 88.9
5.49 11.29 40s
3.05 7.40 10s
3% 101.6
5.74 13,57 40s
3.05 8.36 10s
4 114.3
6.02 16.07 40s
3.40 11.57 10s
5 141.3
6.55 21.77 40s
3.40 13.84 10s
6 168.3
711 28.26 40s
3.76 19.96 10s
8 219.1
8.18 42.55 40s
10 2731 419 27.78 10s
12 323.9 457 36.00 10s
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WELDED/SEAMLESS - PAGE 2 OF 2

- TEMPERATURE

oww [ [ [ [ [ ]
Lol o [ [ [ Lo [
bar bar bar bar bar bar bar

bar

48 4 37 34 31 30 29 28
88 75 68 62 58 55 53 51
42 36 32 29 27 26 25 24
80 69 62 56 52 50 48 46
37 32 28 26 24 23 22 21
75 64 57 52 49 47 45 43
33 29 26 23 22 21 20 19
65 56 50 46 43 4 39 38
28 24 21 20 18 17 17 16
59 51 46 42 39 37 36 34
24 20 18 17 16 15 14 14
40 35 31 28 26 25 24 23
21 18 16 15 14 13 13 12
19 17 15 14 13 12 12 1
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Dynamic Valve™

he simpl

—|— e SI.m p e Heating systems with little, or
poor, hydronic balance use

SOI Utlon signiﬁcgntly n‘wore energuy.

tO a dal'y Cha“eng Danfoss’ Dynamic Valve™
provides a new and simple

approach to temperature

control and automatic system
balancing.

The valve enables fast and
easy system diagnostics, a
simple design approach, fewer
components to install and a
more efficient commissioning
process.

2-in-1

Combines a
thermostatic
radiator valve
and a pressure
controllerina
single product.

www.danfoss.com/en-gb

ENGINEERING
TOMORROW
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POLYPIPE
ADVANTAGE

MORE THAN FABRICATION

We make it. Simple.

Advantage from Polypipe Building Services. Providing the solutions you need,
to help make the complex simple.

Designing and fabricating systems based on your unique project requirements,
Advantage is with you at every stage — from initial planning and project management,
through to final delivery — helping you overcome any twists or turns along the way.

Advantage. More than fabrication.

' o
Discover simplicity, visit: polypipe.com/polypipeadvantage @ Po yp'pe




STEEL TUBE EN 10255

Nominal Bore Outside Diameter
NB (1))}

Ce e e
21.3 15 1% 21.8 21
26.9 20 % 27.3 26.5
33.7 25 1 34.2 33.3
424 32 1% 42.9 42
48.3 40 172 48.8 47.9
60.3 50 2 60.8 59.7
76.1 65 2% 76.6 75.3
88.9 80 3 89.5 88
114.3 100 4 115 1131
139.7 125 5 140.8 138.5
165.1 150 6 166.5 163.9
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TATA INSTALL + EN10217-2

HEAVY WEIGHT

Thickness Thickness
T

Plain end/ Screwed T Plain end/ Screwed
grooved and grooved and
tube socketed tube socketed

3.2 1.87 1.88 2.6 1.56 1.57
4 2.93 2.95 3.2 2.4 2.43
4 3.79 3.82 32 3.1 3.13
4 4.37 4.4 3.2 3.56 3.6
4.5 6.19 6.26 3.6 5.03 5.1
4.5 7.93 8.15 3.6 6.42 6.54
5 10.3 10.5 4 8.36 8.53
5.4 14.5 14.8 45 12.2 12.5
54 17.9 18.4 5 16.6 171
5.4 213 219 5 19.8 20.4
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CARBON STEEL WORKING PRESSURES - WELDED

THICKNESS .
2 60.3

3.91
5.45
5.49
7.62
6.02
8.56
711
10.97
6.35
7.04
8.18
10.31
12.7
15.1
6.35
7.8
10 2731 9.27
12.7
15.09
6.35
8.38
9.53
10.31
12.7
14.27

3 88.9

4 1143

6 168.3

8 219.1

12 323.9
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PAGE 1 OF 2

RECOMMENDED MAXIMUM
DESIGNATION i fgfg"gﬂ;ﬁg‘ggﬁ”’f
245 MPA MIN YIELD
. Elevated
(om) | tomperature | Temperatue
STD 40 5.42 148 114
XS 80 7.43 209 161
STD 40 1131 142 110
XS 80 15.24 197 152
STD 40 16.02 121 94
XS 80 22.42 174 134
STD 40 28.22 o7 75
XS 80 4267 151 17
20 33.57 65 52 (7%
30 36.61 73 64 E
STD 40 4265 85 67 S
60 53.03 107 84 =)
XS 80 64.64 133 104 3
100 75.96 160 124 S
20 42.09 52 4 y
30 51.03 64 57 E
STD 40 60.5 77 61 ]
XS 60 81.55 106 83 A
80 96.07 127 99 :S
20 50.11 44 35 o
30 65.35 58 47 3
STD - 73.65 66 53 A
40 79.65 72 57 ;é;
XS - 97.46 89 70 m
60 100.18 100 79

73




CARBON STEEL WORKING PRESSURES - WELDED

THICKNESS .

6.35

7.92

9.53

11.13
12.7

15.09
6.35

7.92

9.53

12.7

6.35

7.92

9.53
11.13
12.7
14.27
6.35

9.53

12.7
15.09

14 355.6

16 406.4

20 508
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PAGE 2 OF 2

RECOMMENDED MAXIMUM
DESIGNATION i fgﬂj’ﬁg’gﬁsgﬂﬁf
245 MPA MIN YIELD
. Elevated
STD/XS (kg/m) Te:\n?:a)::mre Tezggn;tgre

10 55.11 40 32

20 67.74 50 40

STD 30 81.08 60 48

40 94.3 71 56

XS - 107.39 81 64

60 126.79 97 76

10 63.13 35 28

20 77.63 44 35
STD 30 92.96 53 42 [
XS 40 1233 71 56 E
0 s . . =
STD : 104.84 47 37 3
30 122.05 55 44 §
XS - 139.15 63 50 4
40 156.11 70 56 E
10 79.16 28 23 %
STD 20 116.78 42 34 A
XS 30 155.12 56 45 >
—
40 183.54 67 53 o
3
A
&
m
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CARBON STEEL WORKING PRESSURES - SEAMLESS

SIZES ACC TO ASME B36.10M

Wall Schedule
Thickness

277 127
7 373 162 XS 80
2,87 1,69 STD 40
% 2.7
3.91 22 XS 80
338 25 STD 40
1 334
455 3.24 XS 80
356 3.39 STD 40
1% 42
485 447 XS 80
368 405 STD 40
1% 483
5.08 5.41 XS 80
391 5.44 STD 40
2 60.3 5.54 7.48 XS 80
8.74 111 . 160

F0 = 0.72 acc to EN 1594 para 7.2.

The pressure rating information above is calculated based on a combination of EN 1594 and
European guidelines (ISO 3183) for straight pipes, and is provided for information only. Pipework
systems should be designed in accordance with appropriate established standards or codes

and due consideration must be taken of additional factors, such as any allowance required for
corrosion and bending, fittings etc. It is the responsibility of the user to ensure that the tube is
suitable for the intended application, that they are operating fully in accordance with all relevant
statutory and legislative requirements and that all standards and engineering documents
referenced are correctly applied.
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PAGE 1 OF 6

MAXIMUM WORKING PRESSURE CALCULATION [BAR] ACC TO EN 1594,
FOR YIELD STRENGTH

YS = min 415
MPa
2.27 376 376 376 376
3.23 535 535 535 535
2.37 313 313 313 313
3.41 451 451 451 451
2.88 304 304 304 304
3.99 421 421 421 421
3.06 256 256 256 256 »
425 355 355 355 355 o
3.18 232 232 232 232 E
445 325 325 325 325 %
3.41 200 200 200 200 S
ﬂ
4.85 284 284 284 284 S
7.65 448 448 448 448 m
B-API 5L, B/X42-API 5L, E
B-ASTMA106/  B-ASTM A106/ =
A106M - A106M - X52-API 5L X60-API 5L X
Formerly ANSI Formerly ANSI by
B36.10M B36.10M NG
=
(=]
L)
]
A
L7
S
]
n
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CARBON STEEL WORKING PRESSURES - SEAMLESS

SIZES ACC TO ASME B36.10M

Wall Schedule
Thickness

5.16 8.63

2% 73 7.01 11.41 XS 80
9.53 14.92 - 160
3.18 6.72 = =
3.96 8.29 = =
478 9.92 = =

; . 5.49 11.29 STD 40
6.35 12.93 - -
7.14 14.4 = =
7.62 15.27 XS 80
11.13 21.35 = 160
3.96 9.53 = =
4.78 11.41 - -

% WG 5.74 13.57 STD 40
6.35 14.92 = =
7.14 16.63 = =
8.08 18.63 XS 80

FO = 0.72 acc to EN 1594 para 7.2.

The pressure rating information above is calculated based on a combination of EN 1594 and
European guidelines (ISO 3183) for straight pipes, and is provided for information only. Pipework
systems should be designed in accordance with appropriate established standards or codes

and due consideration must be taken of additional factors, such as any allowance required for
corrosion and bending, fittings etc. It is the responsbility of the user to ensure that the tube is
suitable for the intended application, that they are operating fully in accordance with all relevant
statutory and legislative requirements and that all standards and engineering documents
referenced are correctly applied.



PAGE 2 OF 6

MAXIMUM WORKING PRESSURE CALCULATION [BAR] ACC TO EN 1594,
FOR YIELD STRENGTH

YS=min245 | YS=min290 | YS=min360 | YS = min 415
MPa MPa MPa MPa

4.52 218 218 218
6.14 297 297 297 297
8.34 403 403 403 403
2.68 106 106 106 106
3.46 137 137 137 137
419 166 166 166 166

4.81 191 191 191 191 (77

5.56 221 221 221 221 PN

6.25 248 248 248 248 E

6.67 265 265 265 265 %

9.74 387 387 387 387 3

3.46 120 120 120 120 %

419 145 145 145 145 m

5.03 175 175 175 175 E

5.56 193 193 193 193 %

6.25 217 217 217 217 A

7.07 246 246 246 246 o

B-API 5L, B/X42-API 5L, §

B-ASTM A106/ B-ASTM A106/ -

A106M - A106M - X52-API 5L X60-API 5L =)

Formerly ANSI Formerly ANSI cl'g

B36.10M B36.10M »

[~

™

[V}
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CARBON STEEL WORKING PRESSURES - SEAMLESS

SIZES ACC TO ASME B36.10M

Wall Schedule
Thickness

3.96 10.78
478 12.91 & =
5.56 14.91 = =
6.02 16.07 STD 40
4 1143 6.35 16.9 = =
7.14 18.87 = =
7.92 20.78 = =
8.56 22.32 XS 80
11.13 28.32 - 120
13.49 33.54 - 160
3.96 13.41 = =
4.78 16.09 = =
5.56 18.61 = =
6.55 21.77 STD 40
5 141.3 7.14 23.62 = =
7.92 26.05 = =
8.74 28.57 = =
9.53 30.94 XS 80
12.7 40.28 = 120

FO = 0.72 acc to EN 1594 para 7.2.

The pressure rating information above is calculated based on a combination of EN 1594 and
European guidelines (ISO 3183) for straight pipes, and is provided for information only. Pipework
systems should be designed in accordance with appropriate established standards or codes

and due consideration must be taken of additional factors, such as any allowance required for
corrosion and bending, fittings etc. It is the responsbility of the user to ensure that the tube is
suitable for the intended application, that they are operating fully in accordance with all relevant
statutory and legislative requirements and that all standards and engineering documents
referenced are correctly applied.
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MAXIMUM WORKING PRESSURE CALCULATION [BAR] ACC TO EN 1594,
FOR YIELD STRENGTH

YS=min245 | YS=min290 | YS=min360 | YS = min 415
MPa MPa MPa MPa

3.46 107 107 107 107
419 129 129 129 129
487 150 150 150 150
5.27 163 163 163 163
5.56 172 172 172 172
6.25 193 193 193 193
6.93 214 214 214 214

7.49 231 231 231 231 (7]

9.74 301 301 301 301 Sl

11.81 365 365 365 365 E

3.46 86 86 86 86 %

419 105 105 105 105 S

487 122 122 122 122 E'

5.74 143 143 143 143 F,.i,

6.25 156 156 156 156 S

6.93 173 173 173 173 m

7.65 191 191 191 191 %

8.34 208 208 208 208 a';

11.12 278 278 278 278 b

B-API 5L, B/X42-API 5L, §

B-ASTM A106/ B-ASTM A106/ -

A106M - A106M - X52-API 5L X60-API 5L =)

Formerly ANSI Formerly ANSI c",}

B36.10M B36.10M v

(~

m

[V}
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SAFE, EFFICIENT
DRINKING WATER.

O EASY INSTALLATION
O ENERGY EFFICIENT

O APPROVED TO UK
ELECTRICAL AND
WATER SAFETY
STANDARDS.

Follow us

To find out more, visit
www.heatraesadia.com

HEATRASAS




GEBERIT MAPRESS B GEBERIT

SPEED.
PERFORMANCE. ||‘ |
EASY

INSTALLATION.
RESULT.

i |
/ i -\\
With shorter fitting ti and 100% ak—free pel ance, th' =

KNOW business benefits of GeberitMapress go on and on. No hot works,
How no costly cooling down time, just reliable precision fitting, unrivalled
support and training.

For better business results, make it Geberit Mapress.

4

INSTALLED

geberit.co.uk/Mapress

GF Piping Systems + G F +
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CARBON STEEL WORKING PRESSURES - SEAMLESS

SIZES ACC TO ASME B36.10M

Wall Schedule
Thickness

4.781 19.27
5.561 22.31 = =
6.35 25.36 - -
75l 28.26 STD 40
7.92 31.32 = =
5 . 8.74 34.39 = =
9.52 37.28 = =
10.97 42.56 XS 80
12.7 48.73 = =
14.27 54.2 = 120
15.88 59.69 = =
18.26 67.56 - 160

F0 = 0.72 acc to EN 1594 para 7.2.

The pressure rating information above is calculated based on a combination of EN 1594 and
European guidelines (ISO 3183) for straight pipes, and is provided for information only. Pipework
systems should be designed in accordance with appropriate established standards or codes

and due consideration must be taken of additional factors, such as any allowance required for
corrosion and bending, fittings etc. It is the responsbility of the user to ensure that the tube is
suitable for the intended application, that they are operating fully in accordance with all relevant
statutory and legislative requirements and that all standards and engineering documents
referenced are correctly applied.
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MAXIMUM WORKING PRESSURE CALCULATION [BAR] ACC TO EN 1594,
FOR YIELD STRENGTH

YS = min 415
MPa
4.19 88 88 88 88
4.87 102 102 102 102
5.56 117 117 117 117
6.23 131 131 131 131
6.93 145 145 145 145
7.65 160 160 160 160
8.33 175 175 175 175
9.6 201 201 201 201
11.12 233 233 233 233
12.49 262 262 262 262
13.9 291 291 291 291
15.98 335 335 335 335
B-API 5L, B/X42-API 5L,
B-ASTM A106/ B-ASTM A106/
A106M - A106M - X52-API 5L X60-API 5L
Formerly ANSI Formerly ANSI
B36.10M B36.10M
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CARBON STEEL WORKING PRESSURES - SEAMLESS

SIZES ACC TO ASME B36.10M

Wall Schedule
Thickness

6.35 33.31
7.04 36.81 - 30
7.92 41.24 - -
8.18 42.55 STD 40
8.74 45.34 = -
9.52 49.2 = -
8 219.1 10.31 53.08 - 60
11.13 57.08 = =
12.7 64.64 XS 80
14.27 72.08 = -
15.09 75.92 = 100
15.88 79.59 = =
18.26 90.44 120

F0 = 0.72 acc to EN 1594 para 7.2.

The pressure rating information above is calculated based on a combination of EN 1594 and
European guidelines (ISO 3183) for straight pipes, and is provided for information only. Pipework
systems should be designed in accordance with appropriate established standards or codes

and due consideration must be taken of additional factors, such as any allowance required for
corrosion and bending, fittings etc. It is the responsbility of the user to ensure that the tube is
suitable for the intended application, that they are operating fully in accordance with all relevant
statutory and legislative requirements and that all standards and engineering documents
referenced are correctly applied.



PAGE 5 OF 6

MAXIMUM WORKING PRESSURE CALCULATION [BAR] ACC TO EN 1594,
FOR YIELD STRENGTH

YS = min 415
MPa
5.56 90 90 90 90
6.16 99 99 99 99
6.93 112 112 112 112
7.16 115 115 115 115
7.65 123 123 123 123
8.33 134 134 134 134
9.03 145 145 145 145 (77
9.74 157 157 157 157 PN
11.12 179 179 179 179 §
12.49 201 201 201 201 =]
13.21 213 213 213 213 3
13.9 224 224 224 224 %
15.98 257 257 257 257 ™m
B-API 5L, B/X42-API 5L, E
B-ASTM A106/ B-ASTM A106/ E
A106M - A106M - X52-API 5L X60-API 5L =~
Formerly ANSI Formerly ANSI a
B36.10M B36.10M r
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CARBON STEEL WORKING PRESSURES - SEAMLESS

SIZES ACC TO ASME B36.10M

Wall S(:hedule
Thickness

6.35 41.75
7.09 46.49
7.8 51.01 30
8.74 56.96
0 . 9.27 60.29 STD 40
11.13 71.87
12.7 81.52 XS 60
15.09 95.97 80
15.88 100.69
18.261 1147 100

FO = 0.72 acc to EN 1594 para 7.2.

The pressure rating information above is calculated based on a combination of EN 1594 and
European guidelines (ISO 3183) for straight pipes, and is provided for information only. Pipework
systems should be designed in accordance with appropriate established standards or codes

and due consideration must be taken of additional factors, such as any allowance required for
corrosion and bending, fittings etc. It is the responsbility of the user to ensure that the tube is
suitable for the intended application, that they are operating fully in accordance with all relevant
statutory and legislative requirements and that all standards and engineering documents
referenced are correctly applied.
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MAXIMUM WORKING PRESSURE CALCULATION [BAR] ACC TO EN 1594,
FOR YIELD STRENGTH

WT min YS=min245 | YS=min290 | YS=min360 | YS = min 415
MPa MPa MPa MPa

72 72 72

5.56 72
6.21 80 80 80 80
6.83 88 88 88 88
7.65 99 99 99 99
8.12 105 105 105 105
9.74 126 126 126 126
11.12 144 144 144 144
13.21 171 171 171 171
13.9 180 180 180 180
15.98 207 207 207 207
B-API 5L, B/X42-API 5L,
B-ASTM A106/ B-ASTM A106/
A106M - A106M - X52-API 5L X60-API 5L
Formerly ANSI Formerly ANSI
B36.10M B36.10M
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AMERICAN STANDARDS

DIMENSIONAL FITTINGS SPECIFICATIONS

ANSI B 16.9 steel butt-welding fittings. Covers dimensions and tolerances of welding fittings 2" to
24” with the exception of short-radius elbows & returns.

ANSI B 16.11 steel socket welding fittings.

ANSI B 16.25 butt-welding ends. Covers the preparation and design details of butt-welding ends
for all components of butt-welded pipe systems.

MSS SP-43 wrought stainless steel butt-welding fittings.

Covers dimensions and tolerances of elbows and returns. Schedule 5S and 10S only in sizes
% 047,

ASME B16.9 - Formerly BS 6759 Parts 1-3 steel butt-welding fittings (26” and larger) covers
dimensions and tolerances of long-radius elbows, tees and reducers in sizes 26” to 36”.

ASME B16.9 - Formerly BS 806 steel butt-welding short-radius elbows and returns. Covers
dimensions and tolerances of short-radius elbows and returns only in sizes 1” to 24”.

DIMENSIONAL PIPE SPECIFICATIONS

ANSI B 36.10 wrought steel and wrought iron pipe. Covers diameters and wall thicknesses of pipe
14" to 36” with the exception of schedules 5S and 10S.

ANSI B 36.19 stainless steel pipe. Covers diameters and wall thickness of stainless steel pipe in
schedules 5S, 10S, 40S and 80S in sizes 4" to 30”.

MATERIAL SPECIFICATIONS FOR FITTINGS

ASTM A234/A234M - Formerly ASTM A129 factory-made wrought carbon steel and ferritic-alloy
steel welded fittings. Covers materials and physical properties of carbon, carbon-molybdenum and
chromium-molybdenum fittings.

ASTM A403/A403M - Formerly ASTM A276 factory-made wrought austenitic steel welded fittings.
ASTM A420/A420M - Formerly ASTM A333 factory-made wrought carbon steel and alloy.

ASTM A333 - Steel welded fittings of seamless or welded construction for low-temperature
service.
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ASTM B361 factory-made wrought aluminium and aluminium-alloy welding fittings.

MSS SP-63 high-strength wrought welding fittings. Covers materials for the manufacture of
welding fittings for high-pressure transmission service piping.
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FOR STAINLESS AND CARBON STEEL

MATERIAL SPECIFICATIONS FOR PIPES AND TUBES

ASTM A53/A53M - Formerly ASTM A352 welded and seamless steel pipe.
ASTM A106 seamless carbon steel pipe for high-temperature service.

ASTM A671/A671M - Formerly APl STD 5A electric-fusion-welded steel pipe for high-temperature
service.

ASTM A179/A179M - Formerly API STD 5LX seamless cold-drawn low carbon steel.

HEAT EXCHANGER AND CONDENSER TUBES

ASTM A269/A269M - Formerly ASTM A167 seamless and welded austenitic stainless steel tubing
of general service.

ASTM A312/A312M - Formerly ASTM A20 seamless and welded austenitic stainless steel pipe.

ASTM A333/A333M - Formerly ASTM A201 seamless and welded steel pipe for low-temperature
service.

ASTM A335/A335M - Formerly ASTM A203 seamless ferritic-alloy steel pipe specially heat-treated
for high-temperature service.

ASTM A376/A376M - Formerly ASTM A240 seamless austenitic steel pipe for high-temperature
central-station services.

ASTM A405 seamless ferritic-alloy steel pipe specially heat-treated for high-temperature service.

ASTM A409/A409M - Formerly ASTM A312 welded large-diameter austenitic steel pipe for
corrosive or high-temperature service (for eletric-fusion-welded, light-wall, austenitic chromium-
nickel-alloy steel pipe)

TEMPERATURE SERVICE

ASTM B210/B210M - Formerly ASTM A357 aluminium-alloy tubes.
ASTM B221 - Formerly ASTM A376 aluminium-alloy extruded tubes.
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AMERICAN STANDARDS

MATERIAL SPECIFICATIONS FOR PLATES

ASTM A20/A20M - Formerly ASME B36.10M general requirements for delivery of rolled steel
plates of flange and firebox qualities.

ASTM A129 open-hearth iron plates of flange quality.
ASTM A167 specification for corrosion-resisting chromium-nickel steel plate, sheet or strip.

ASTM A515/A515M - Formerly ASME B36.19M carbon-silicon steel plates of intermediate tensile
ranges for fusion-welded boilers and other pressure vessels.

ASTM A203/A203M - Formerly ASTM A105 nickel-steel plates for boilers and other pressure
vessels.

ASTM A204/A204M - Formerly ASTM A106 molybdenum-alloy steel plates for boilers and other
pressure vessels.

ASTM A515/A515M - Formerly ASTM A107 high tensile strength carbon-silicon steel plates for
boilers and other pressure vessels.

ASTM A240/A240M - Formerly ASTM A155 corrosion-resisting chromium and chromium-nickel
steel plate, sheet and strip for pressure vessels and other applications.

ASTM A285/A285M - Formerly ASTM A181 low and intermediate tensile strength plates of flange
and firebox qualities.

ASTM A300 steel plates for pressure vessels for service at low temperatures.

ASTM A387/A387M - Formerly ASTM A234 5% chromium, 0.5% molybdenum steel plates for
boilers and other pressure vessels.

ASTM A387/A387M - Formerly ASTM A269 chromium-molybdenum steel plates for boilers and
other pressure vessels.

ASTM A515/A515M - Formerly ASTM A350 carbon steel plates of intermediate tensile strength for
intermediate- and higher-temperature service.

MATERIAL SPECIFICATIONS FOR BARS

ASTM A575 - Formerly ANSI B36.19M hot-rolled carbon steel bars.
ASTM A182/A182M - Formerly ASME B1.20.1 forged or rolled alloy steel pipe flanges.
ASTM A989 Forged fittings and valves and parts for high-temperature service.
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ASTM A276/A276M - Formerly ASTM A179 hot-rolled and cold-finished corrosion-resisting steel
bars.
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FOR STAINLESS AND CARBON STEEL

SPECIFICATIONS FOR FLANGES

ANSI B16.5 steel pipe flanges and flanged fittings (150-2500 Ibs).

ASTM A105/A105M - Formerly ANSI B31.8 forged or rolled steel pipe flanges, forged fittings and
valves and parts for high-temperature service.

ASTM A181/A181M - forged or rolled steel pipe flanges, forged fittings and valves and parts for
general service.

ASTM A182/A182M - Formerly ASME B1.20.1 forged or rolled alloy steel pipe flanges, forged
fittings and valves and parts for high temperature service.

ASTM A350/A350M - Formerly ASTM A204 forged or rolled carbon and alloy steel pipe flanges,
forged fittings, valves and parts for low-temperature service.

ASTM A404 forged or rolled alloy steel pipe flanges, forged fittings and valves and parts specially
heat-treated for high temperature service.

ASTM A465 leaded carbon steel forged pipe flanges and parts for pressure and general service.

MISCELLANEOUS AMERICAN SPECIFICATIONS

ANSI B31.1 code for pressure piping.

ANSI B31.3 code for pressure piping: petroleum refinery piping.

ANSI B31.8 gas transmission and distribution piping systems.

ASTM B210/B210M - Formerly ASTM A357 aluminium-alloy drawn seamless tubes.
API SPEC 5DP - Formerly ANSI B16.11 API specification for casing, tubing and drill pipe.
API SPEC 5L - Formerly ANSI B16.25 API specification for line pipe.

API STD 5LX API specification for high-test line pipe.

ASME hoiler and pressure vessel code specifications
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BRITISH STANDARDS

SPECIFICATIONS FOR STEEL PIPE, FITTINGS AND FLANGES

BS 1560 steel pipe flanges and flanged fittings (2" to 24”) for the petroleum industry.

BS EN 10253-3 - Formerly BS 1400 steel butt-welding pipe fittings for the petroleum industry.
Part 1: wrought carbon and ferritic-alloy steel fittings.
Part 2: wrought and cast austenitic chromium-nickel steel fittings.

BS EN 10253-2 - Formerly BS 1500 butt-welding pipe fittings for pressure purposes.
Part 1: carbon steel.
Part 2: austenitic stainless steel.

BS 3293 carbon steel pipe flanges over 24” for the petroleum industry.

BS 3799 forged steel pipe fittings, screwed and socket-welding for the petroleum industry.

SPECIFICATIONS FOR STEEL PIPE, FITTINGS & FLANGES

BS EN 10213 - Formerly ASTM A465 steels for use in the chemical, petroleum and allied
industries.

BS EN 10269 - Formerly ASTM B210 low temperature supplementary requirements to BS 1501-
1506.

SPECIFICATIONS FOR PIPES AND TUBES

BS 1600 dimensions of wrought steel pipe for the petroleum industry.

BS EN 10216-1 - Formerly BS 1640 Part 1 steel pipes and tubes for pressure purposes: carbon
steel ordinary duties.

BS EN 10216-2 - Formerly BS 1640 Part 2 steel pipes and tubes for pressure purposes: carbon
steel high-temperature duties.

BS EN 10216-4 - Formerly BS 1965 steel pipes and tubes for pressure purposes: carbon steel
low-temperature duties.

BS EN 10216-2 - Formerly BS 1965 Part 1 steel pipes and tubes for pressure purposes: low- and
medium-alloy steel.

BS EN 10216-5 - Formerly BS 1965 Part 2 steel pipes and tubes for pressure purposes: austenitic
stainless steel.

BS 3351 piping systems for the petroleum industry.
BS EN 10312 - Formerly BS 2041 light gauge stainless steel tube, also known as permatube.
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COMMERCIAL BUILDINGS:

CONNECTTO

OPERATION AT
ALL TIMES

GRUNDFOS | A SMART SOLUTION
iSOLUTIONS | FOR YOU

CONNECT TO INTELLIGENT SOLUTIONS

To truly optimise system performance in buildings applications, it’s time to look beyond individual components
to intelligent solutions that take care of the entire system. With Grundfos iSOLUTIONS, you get intelligent
pumps and components working seamlessly together to enable full system integration and reach a new level of
performance with high energy efficiency, reduced complexity, low life-cycle costs and more.

Discover more at grundfos.co.uk/isolutions

be
thik GRUNDFOS %%




GEBERIT MAPRESS CARBON STEEL B GEBERIT

TREAT IT WELL
AND IT WILL
TREAT YOU TO
TOTAL PEACE
OF MIND

KNOW

Specifying and installing system solutions is like everything else in life.
How For great results, all you need to do is follow good practice. That's why,
INSTALLED in project after project, time after time, Geberit Mapress Carbon Steel

is the perfect choice.

geberit.co.uk

SPIROVENT® SUPERIOR
0
Introducing the new : _
Spirotech has re-engineered

8400 and 3600 mOdeIS its fully automatic SpiroVent

Superior vacuum deaerators.
— . .
With increased performance the new

models are now capable of servicing
even higher system volumes than
before. Furthermore, the new platform
allows remote access and operation
via the cloud.

* Remote access

¢ Easy, menu-guided commissioning

¢ Increased system volume range

* The B and R versions have an
integrated automatic refill system

For more information:

T: 0208 451 3344

E: office_uk@spirotech.com
h_ www.spirotech.co.uk

SPIRO <> Maximising Performance for You




BRITISH STANDARDS

MISCELLANEOUS BRITISH SPECIFICATIONS

BS EN 13480-1 - Formerly BS 3602 ferrous pipes and piping installations for and in connection
with lead boilers.

BS PD 5500 - Formerly ASTM A420 fusion-welded pressure vessels for use in the chemical,
petroleum and allied industries.

BS 2041 tubular heat exchangers for use in the petroleum industry.

BS EN ISO 17636-1 - Formerly BS 1510 general recommendations for the radiographic
examination of fusion-welded circumferential butt-joints.

BS 3274 tubular heat exchangers for general purposes.

BS EN 10204 fully traceable test certificates with chemical analysis.
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WHEN IT COMES TO THE SAFE TRANSPORTATION

OF DRINKING WATER CHOOSE PROTECTA-LINE

Over the last 20 years Protecta-Line has helped supply
clean water through contaminated land for every leading
water utility

Protecta-Line is a major award winning, fully integrated
barrier pipe & fittings system

Protecta-Line is the most widely used

barrier Pipe' in the UK A PROTECTA'[INE

+ - FORMOREDETAILS  THE TRIED & TRUSTED BARRIER SYSTEM
P VISIT WWW.GPSUK.COM

oRGALOS0 442600 NI £ GPS

PE PIPE SYSTEMS




PLASTICS

INFORMATION

Materials selection charts

Pipe dimension comparisons
Flange dimension charts
Pressure and temperature guide
Copper to plastics conversions
Solvent-welded systems

Fusion-welded systems
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116
119
119
120
121
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Building Technology
Plastic can =
do more +

GF's lightweight and non-corroding plastic
piping systems are becoming a must for
building services projects. With a wide range
of systems, including pre-fabrication and
pre insulated options, GF have the right
system for your project. [

BIM files available _ -

George Fischer Sales Limited
Coventry, CV2 2ST
uk.ps@georgfischer.com
02476 535 535
www.gfps.com/uk




COMMERCIAL

FREE COMMISSIONING’
AND 5 YEAR WARRANTIES’

SIZ BRITISH
<> MANUFACTURING

WE HAVE IT COVERED.
idealcommercialboilers.com

y@idealcommercial m Ideal Boilers n (@idealcommercialboilers

*T&C apply, see www.idealcommercialboilers.com for details



MATERIALS SELECTION CHARTS

Typical Applications Size Range
Acids and Alkalis; Effluents; 12mm to 315mm
PVC-U Potable Water; Chemical (Metric) %" to 12"
Processing (Imperial)

Chilled Water; Air Conditioning;

Boosted Cold Water; Vacuum I (0 Sl

o »
GBS Systems; Waste Water; (Met(rllrfq) {:ri;;(l)) (2
De-Mineralised Water P
Acids and Alkalis; Demineralised
PVC-C Water; Industrial Waste 1&1‘{25% /1Pt%n25T
Treatments; Chemical Processing; im e’;ial)
Soaps; Paper & Pulps; Effluents P
Acids and Alkalis;
. . 20mm to 100mm
Polypropylene Chemcal Processing; . (Metric) 4" to 4”
Industrial Waste Treatments; (Imperial)
Pharmaceuticals; Effluents P
Pharmaceutical Grade Purified
Water (PW) and DI Water;
. : ) 16mm to 315mm
PVDF Using Hot Water; Steam Chemical (Metric) %” to 12

or Ozone Sanitisation.
Chemical Process Industry;
Microelectronics; Life Sciences

(Imperial)
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For chemical resistance data please speak to the BSS Plastics team on:
T: 0870 242 5586 E: plastics@bssgroup.com
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Pressure Rating

METRIC:
PN16 20 to 63mm pipe; PN16 12
to 160mm; PN10 20 to 315mm;

IMPERIAL:
%" t0 6” pipe Class E; %" to 12”
fittings Class E

METRIC:
PN10 16 to 250mm; PN8 315mm

IMPERIAL:
Up to 4” Class E; Up to 8” Class C;
10” and 12” Class B

PN16 16mm to 110mm PN10
160mm

METRIC:
PN10;

IMPERIAL:
%" to 34" Class E;
1”10 2” Class D;
3”10 4” Class C

16mm to 225mm PN16.
90mm to 315mm PN10

Temperature
Rating

Jointing
Technique

5°C to 60°C Solvent weld
40Cto7oc | Wostep

solvent weld

5°C to 95°C Solvent weld

Fusion welded

0°C to 100°C using socket

butt
20°C o Fusion welded
+140°C using socket

&/or butt

Key Product Features

Lightweight; Easy to install;
Corrosion resistant

Lightweight; Easy to
install; Wide temperature
range; Tough and durable;

Corrosion resistant

Excellent chemical
resistance; Lightweight;
Wide temperature range;
Easy to install;
High-temperature acids
and alkalis

Lightweight;
Excellent chemical
resistance; Multiple

jointing options

Outstanding mechanical
properties; even at high
temperatures

Long service life; even
under intensely corrosive
conditions; Very pure
material.

Secure jointing; Smooth
inner surface
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MATERIALS SELECTION CHARTS

Aquasystem
Friatherm®
Building
Services
Geberit Mepla
Polypress
John Guest

BOSS™ PVC-C

Typical Applications

Domestic Hot & Cold Water

Hot and Cold Water Supply;
Heating Systems; Chilled;
Compressed Air Lines

Hospitals; Schools; Commercial
Buildings; Hotels; Sports Stadiums;
Residential Buildings

Hot and Cold Water Supply
(Mains And Risers);
Industrial Applications;
Fire Sprinkler Systems;
Air Supply

Potable Water; Hot and Cold
Plumbing And Heating Systems

Potable Water; Hot and Cold
Plumbing and Heating Systems

Size Range

16mm to 225mm

20mm to 125mm

16mm to 160mm

16mm to 63mm

16mm to 63mm

10mm to 28mm

For chemical resistance data please speak to the BSS Plastics team on:
T: 0870 242 5586 E: plastics@bssgroup.com
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Pressure Rating

PN10 75mm to 225mm;
PN16 16mm to 160mm

PN25 Up to 63mm);
PN16 75mm and
160mm

10 bar operating pressure.

16 Bar test pressure

10 bar

12 bar

Temperature

Rating

0°C to 80°C

0°C to 80°C

0°C to 95°C

0°C to 95°C

0°C to 95°C

0°C to 105°C

Jointing
Technique

Solvent Weld

Electrofusion,
socket fusion

One-step
solvent weld

Crimp
compression

Crimp
compression

Twist & lock
fittings,
Pushfit
connection

Key Product Features

Excellent chemical
resistance; Lightweight;
Wide temperature range;
Easy to install;
High-temperature acids
and alkalis

Lightweight;
Limescale and corrosion
free; Fully WRAS approved

Lightweight; Limescale
and corrosion free;
Minimum 50 years service
life; No power or hot works
required; Fully WRAS
approved

Lightweight;
High stability;
High temperature
resistance; Expansion
resistance; Hygienic;
Corrosion resistant

Lightweight;
Optimum Flow
charictistics; High
temperature resistance;
Expansion resistance;
Corrosion resistant

Demountable; lightweight;
flexible; corrosion free

L)
=
)
—
4
—
S
S
S
S
=

3
(=)




MATERIALS SELECTION CHARTS

m m Typical Applications -

Above and Below Ground: Residential (Apartments),

pulaliaste Industrial, Commercial Drainage
HDPE - Above and Below Ground: Residential (Apartments),
Geberit Industrial, Commercial Drainage

Above and Below Ground: Residential (Apartments),

HDRESTerraln Industrial, Commercial Drainage

Acoustic Acoustic Drainage Requirements for Multiple
Drainage - Dwellings; Libraries; Public Buildings;
Geberit db20 Restaurants; Cinemas; Hospitals; Hotels And Offices
Acoustic Acoustic Drainage Requirements for Multiple
Drainage Drainage - Dwellings; Libraries; Public Buildings;
Terrain db12 Restaurants; Cinemas; Hospitals; Hotels And Offices
Acoustic Acoustic Drainage Requirements for Multiple
Drainage - Dwellings; Libraries; Public Buildings;
Friaphon® Restaurants; Cinemas; Hospitals; Hotels and Offices

Laboratories in: Schools; Universities and Colleges;
Vulcathene Hospitals and Clinics; Pharmaceutical Companies;
Research Organisations

mm Typlcal Applications -

Gas and water utilities; industrial
Polyethylene water applications; cooling; 20mm to 1000mm
irrigation; industrial effulents

When considering applications, pressure and temperature, please refer to the
manufacturer’s data for precise information regarding operating details and product
suitability as manufacturers’ material blends will differ and may affect the suitability.
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Size Temperature Jomtmg

32mm to Solvent weld range and Integrated soil; waste
160mm ring seal push fit and trap system.
32mm to Butt weld or electroweld Lightweight; chemical; abrasion and
N/A s . :
315mm fittings impact resistant.
40mm to /A Electrofusion, mechanical  Lightweight; chemical; abrasion and
315mm coupling and butt welding impact resistant.
56mm to Butt weld or . ’
160mm N/A electroweld fittings COUSICIA A0S
40mm to ) . .
160mm N/A Push fit Acoustic drainage
Superb Sound Insulation; Lower Cost
Alternative to Cast Iron;
110mm to No Lagging Required; Lower Cost

160mm A fushifit Alternative to Lagged Plastic;

Push-fit Assembly;
High-Impact and Temperature Resistant

-20°C to 100°C Purpose designed for
38mm to (only Mechanical compression chemical drainage;
152mm intermittent & end-fusion techniques Two easy jointing methods;
at100°C) Fully BBA approved
Pressure Rating Tempe!' T Joint_ing Key Product Features
Rating Technique

20mm to 63mm; 12.5bar Butt fusion and  Lightweight; Chemical;
90mm to 710mm; 16bar 0°C to 60°C electrofusion Abrasion and Impact
90mm to 1000mm; 10bar fittings Resistant.

For chemical resistance data please speak to the BSS Plastics team on:
T: 0870 242 5586 E: plastics@bssgroup.com
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PIPE DIMENSION COMPARISONS

Plastic pipelines need to be supported at certain intervals depending on several factors: the
material, the average pipe wall temperature, the density of the medium transported and the
size and wall thickness of the pipe.

The determination of the spacing between pipe brackets has been based on the permissible
deflection of the pipe between consecutive brackets. The values given in the tables apply
only to pipelines which are freely movable in the axial direction. These are only a guideline,
please refer to the manufacturer’s data.

ABS
Pipe Bracket Spacing for ABS for liquids with a density of 1g/cm?® ABS

Pipe bracket intervals L for SDR 21 / S10 / PN10 pipes in mm
at pipe wall temperature

700 650 600 550 450

‘/z 800 700 650 600 500

25 % 850 800 750 650 600
32 1 1000 900 850 750 650
40 1% 1100 1000 950 850 750
50 1% 1150 1100 1000 900 800
63 2 1300 1200 1100 1000 850
75 2% 1500 1350 1200 1100 950
90 3 1600 1450 1350 1200 1050
110 4 1800 1650 1550 1350 1200
140 5 2050 1800 1700 1400 1250
160 6 2200 1850 1750 1450 1300
200 7 2300 2050 1850 1550 1350
225 8 2400 2200 1900 1600 1450
250 9 2500 2300 2000 1650 1500
280 10 2650 2400 2100 1700 1600
315 12 2800 2500 2200 1800 1650

For other classes, multiply the values given Pipe bracket spacing for ABS for fluids of
in the table with the following factor: a density other than 1g/cm®

>(lass 0.90B >Class 1.05D >Class 1.09E  |f the liquid to be transported has a density
The pipe bracket spacing given inthe table ~ not equal to 1g/cm?, then the bracket

may be increased by 30% in the case of spacing in the table above should be
vertical pipe runs. multiplied by the factor of the following table.
Density of the fluid in g/cm?® Factor for the pipe bracket spacing
1.25 0.96
15 0.92
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PVC-U
Pipe Bracket Spaci liquids with a density of 1g/cm® P

DR 21/ $10/ PN10 pipes in mm
at pipe wall temperature

ENEIEENEN TN

1.30 for SDR13.6 / S6.3 / PN16
1.20 for SDR11/ S5/ PN20

950 900 850 750 600
1/2 1100 1050 1000 900 700
25 Y% 1200 1150 1050 950 750
32 1 1350 1300 1250 1100 900
40 1% 1450 1400 1350 1250 1000
50 1% 1600 1550 1500 1400 1150
63 2 1800 1750 1700 1550 1300
75 2% 2000 1900 1850 1700 1450
90 & 2200 2100 2000 1850 1550
110 4 2400 2300 2250 2050 1750
125 - 2550 2450 2400 2200 1850
140 5 2700 2600 2500 2300 1950
160 6 2900 2800 2700 2500 2100
180 - 3100 2950 2850 2650 2200
200 o 3250 3150 3000 2800 2350
225 8 3450 3300 3200 2950 2500
250 - 3650 3500 3350 3100 2600
280 10 3750 3700 3550 3300 2750
315 12 4100 3900 3750 3500 2950
355 14 4300 4200 4000 3700 3100
400 16 4600 4450 4250 3950 3300
For other SDR, multiply the values given in Pipe bracket spacing for PVC-U for fluids
the table with the following factor: of a density other than 1g/cm®
>SDR 13.6/S 6.3/ PN16 with 1.08 If the liquid to be transported has a density ',E
>SDR 11/S 5/ PN20 with 1.15 not equal to 1g/cm?, then the bracket a
The pipe bracket spacing given in the table spalglnlg 'Sghi;abfle ?bovfetzhofulltli bg tabl =
may be increased by 30% in the case of muttiplied by the tactor of the following table. a
vertical pipe runs. -
=
S
1.25 0.96 g
1.5 0.92 oD
<0.01 (Gas) 1.42 for SDR21 / S8 / PN10 g
—

-
S




PIPE DIMENSION COMPARISONS 20F3

PVC-C

Pipe Bracket Spacing for PVC-C for liquids a density of 1g/cm?®

Pipe bracket intervals L for SDR 21 / S10 / PN10 pipes in mm
at pipe wall temperature
ElEIEIEAEIEIEIED
16 900 850 750 675 600

1000 950

20 1150 1100 1025 950 875 775 700
25 1200 1150 1100 1000 900 800 700
32 1350 1250 1200 1100 1000 900 800
40 1500 1400 1300 1250 1150 1050 900
50 1650 1600 1500 1400 1300 1200 1100
63 1850 1750 1650 1600 1500 1350 1250
75 2050 1950 1850 1750 1650 1500 1350
90 2250 2100 2000 1900 1800 1650 1500
110 2500 2350 2200 2100 1950 1800 1650
125 2650 2500 2350 2250 2100 1950 1750
140 2800 2650 2500 2350 2200 2050 1850
160 3000 2850 2700 2550 2400 2200 2000
180 3150 3000 2850 2700 2500 2300 2100
200 3350 3150 3000 2850 2650 2450 2200
225 3550 3350 3200 3000 2800 2600 2350
250 3750 3550 3350 3150 3000 2750 2500
280 3950 3750 3550 3350 3150 2900 2650
315 4200 4000 3750 3550 3350 3050 2800
350 4450 4250 4000 3800 3550 3250 2950
400 4750 4500 4250 4000 3750 3450 3150

= For other SDR multiply the values given in Pipe bracket spacing for PVC-U for fluids

S the table with the following factor: of a density other than 1g/cm?

'E >SDR13.6/S6.3 / PN16 with 1.08 If the liquid to be transported has a density

= >SDR11/S5/PN20 with 1.12 not equal to 1g/cm®, then the bracket spacing

§ The pipe bracket spacing given in the table }gé?frﬁt)tlﬁeaf%(ﬁ\é%vﬁo{ime muitiplied by the

"EL may be increased by 30% in the case of 9 '

; vertical pipe runs.

(]

=

‘43 1.25 0.96

E‘. 15 0.92

<0.01 (Gas) 1.40 for SDR21 /10 / PN10

1.27 for SDR13.6 / S6.3 / PN16
1.23 for SDR11/ S5/ PN20
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90
110
125
140
160
180
200
225
250
280
315
355
400

For other SDR the values should be
multiplied by the following factors:

>SDR21/S§10/PN16 in the dimensional

725
850
950
1100
1200
1400

1400
1500
1600
1800
1900
2000
2150
2300
2400
2550
2650
2850
3000
3200
3400

700
800
900
1050
1150
1350

650
750
850
1000
1100
1300

600
750
800
950
1050
1200

575
700
750
900
1000
1150

550
650
700
850
900
1000

500
600
675
800
900
1000

450
500
600
700

Pipe bracket spacing L for SDR21 / $10 / PN1
at pipe wall temperature:

1350
1450
1550
1750
1850
1950
2100
2200
2350
2500
2600
2750
2950
3100
3300

1300
1400
1500
1700
1800
1900
2050
2150
2250
2400
2500
2650
2850
3000
3200

range d63 to d400 with 1.08

>SDR17 /S8 /PN20 in the entire

dimensional range with 1.12

The pipe bracket spacing given in the table

1250
1350
1450
1650
1700
1800
1950
2050
2150
2300
2400
2550
2750
2850
3050

may be increased by 30% in the case of

vertical pipe runs.

0.96
0.92
1.48 for SDR33 / S16 / PN10
1.36 for SDR21 /516 / PN16

1.25
15
<0.01 (Gas)

1300
1400
1550
1650
1750
1850
1950
2100
2200
2300
2450
2600
2750
2950

1250
1350
1500
1600
1700
1800
1900
2000
2100
2200
2350
2500
2650
2800

1100
1200
1300
1450
1500
1600
1700
1800
1900
2000
2100
2250
2400
2500
2650

950
1050
1100
1250
1350
1450
1550
1600
1700
1800
1900
2000
2150
2250
2400

400
450
500
600

800

850

950

1100
1200
1250
1350
1400
1500
1600
1700
1800
1900
2000
2100

Lovs | oo [ 1 | ars

300
400
450
500
550
600

650
700
850
950
1000
1050
1150
1200
1300
1400
1500
1600
1650
1750
1800

Pipe bracket spacing for PVDF for fluids
of a density other than 1g/cm?®

If the liquid to be transported has a
density not equal to 1g/cmd, then the
bracket spacing in the table above

should be multiplied by the factor
of the following table.

1.31 for SDR17 /S8 / PN20
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PIPE DIMENSION COMPARISONS

PE

Pipe Bracket Sp for PE for liquids a density of 1g/cm® PE

Pipe bracket intervals L for pipes SDR17 / S8 or Class C in mm
at pipe wall temperature
ENEEERECE RS
16 500 450 450 400 350

20 575 550 500 450 400
25 650 600 550 550 500
32 750 750 650 650 550
40 900 850 750 750 650
50 1050 1000 900 850 750
63 1200 1150 1050 1000 900
75 1350 1300 1200 1100 1000
90 1500 1450 1350 1250 1150
110 1650 1600 1500 1450 1300
125 1750 1700 1600 1550 1400
140 1900 1850 1750 1650 1500
160 2050 1950 1850 1750 1600
180 2150 2050 1950 1850 1750
200 2300 2200 2100 2000 1900
225 2450 350 2250 2150 2050
250 2600 2500 2400 2300 2100
280 2750 2650 2550 2400 2200
315 2900 2800 2700 2550 2350
355 3100 3000 2900 2750 2550
400 3300 3150 3050 2900 2700

= For other SDR multiply the values given in Pipe bracket spacing for PE for fluids

S the table with the following factor: of a density other than 1g/cm?

'E >SDR17 and SDR17.6 with 0.91 If the liquid to be transported has a

= >SDR7.4 with 1.07 density not equal to 1g/cm?, then the

§ The pipe bracket spacing given in the table ggzill(gtbsep?ncllﬂ? :iléhg t?ﬁéefsggvreof

"EL may be increased by 30% in the case of the followin tagle v

; vertical pipe runs. 9 '

S

(&) 1.25 0.96

| 1.5 0.92

Q <0.01 (Gas) 1.30 for SDR11

1.21 for SDR7.4
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PP-H

Pipe Bracket Spacing for PP-H for liquids wit ity of 1g/cm?® PP-H

Pipe bracket intervals L for SDR21 / PN10 pipes in mm
at pipe wall temperature

Lo e ] e o | we o | o]
16 650 625 600 575 550 500

20 700 675 650 625 600 550

25 800 775 750 725 700 650

32 950 925 900 875 850 750

40 1100 1075 1050 1000 950 875

50 1250 1225 1200 1150 1100 1000

63 1450 1425 1400 1350 1300 1200

75 1550 1500 1450 1400 1350 1250

90 1650 1600 1550 1500 1450 1350

110 1850 1800 1750 1700 1600 1400

125 2000 1950 1900 1800 1700 1500

140 2100 2050 2000 1900 1800 1600

160 2250 2200 2100 2000 1900 1700

180 2350 2300 2200 2100 2000 1800

200 2500 2400 2300 2200 2100 1900

225 2650 2550 2450 2350 2250 2000

250 2800 2700 2600 2500 2400 2150

315 3150 3050 2950 2850 2700 2450
For other SDR multiply the values given in Pipe bracket spacing for PE for fluids -
the table with the following factor: of a density other than 1g/cm® l;
>SDR17 and SDR17.6 with 0.91 If the liquid to be transported has a (77
The pipg bracket spacing gliven in the table gre:(flgf Zg::%a:;?d:ﬂgm;’ ;T)zcghe §
may be increased by 30% in the case of 7 »
vertical pipe runs. should be.multlplled by the factor of E
the following table. o
S
S
1.25 0.96 g
1.5 0.92 S
<0.01 (Gas) 1.30 for SDR 11 =

1.47 for SDR 17.6 and SDR 17

LY
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AN INCREDIBLY FLEXIBLE

Lightweight, reliable and a

is the obvious choice to satisfy you ping needs. The visible
HOW insertion depth indicates the correct positioning of the fitting in the
INSTALLED pipe to avoid error, and is compatible with third party materials - you

will be confident with the finished result, every time.
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ACO Modular 125+ Channel System ACO Stainless Steel Gully System ACO Stainless Steel Pipe®

i
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ACO Freedeck ACO TotalFlow Gully ACO GM-X Pipe

.

ACO Shower Gullies ACO Shower Channels

ACO Hygienic Tray Channel System ACO Access Covers ACO Rainwater Outlets

Engineered drainage solutions
from ACO

ACO. creating the future of drainage

www.aco.co.uk C



FLANGE DIMENSION CHARTS

BS EN 1092 - FORMERLY BS 3274 TABLE 6 (DIVIENSIONS IN MM)

Length and

N%r(r:::al diFe:?:é]tZr Thickness diar;!eter of Numll):sr &
olts
15 80 12 M10 x 40 4 55
20 90 14 M10 x 45 4 65
25 100 14 M10 x 45 4 75
32 120 14 M12 x 50 4 90
40 130 14 M12 x 50 4 100
50 140 14 M12 x 50 4 110
65 160 14 M12 x 50 4 130
80 190 16 M16 x 60 4 150
100 210 16 M16 x 60 4 170
125 240 18 M16 x 60 8 200
150 265 18 M16 x 60 8 225
200 320 20 M16 x 65 8 280
250 375 22 M16 x 70 12 335
300 440 22 M20 x 70 12 395
q Length and
Nobr(r)l;:al dgﬁ:ﬂ‘;r Thickness diall?eter of Nu'r]t(l)ll):sr of
olts
15 95 14 M12 x 45 4 65
20 105 16 M12 x 50 4 75
25 115 16 M12 x 50 4 85
= 32 140 16 M16 x 60 4 100
E 40 150 16 M16 x 60 4 110
< 50 165 18 M16 x 60 4 125
S 65 185 18 M16 x 60 4 145
g 80 200 20 M16 x 65 8 160
L 100 220 20 M16 x 70 8 180
5 125 250 22 M16 x 70 8 210
g 150 285 22 M20 x 70 8 240
— 200 340 24 M20 x 80 8 295
»n 250 395 26 M20 x 80 12 350
;S: 300 445 26 M20 x 80 12 400
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BS 10-1962 TABLE D (DIMENSIONS IN INCHES)

Length and

N%rs::al diFaln?t:l(g(zr Thickness diar;eter of N"%?:; of
olts

¥ 3% Ve 1x7% 4 2%

Y% 4 Y18 1x7% 4 2%

1 4 Ve 1x% 4 3%
1% 4% Ya 1% x Y2 4 3%
1% 5% Ya 1% x %2 4 %

2 6 %6 1%2x% 4 4%
21> 672 Y6 1%2x% 4 5

3 7V Y 1% x % 4 5%

4 812 % 1% X% 4 7

5 10 Y2 2x% 8 8%

6 11 Yo 2x% 8 9%

8 13% Y 2x% 8 11%

10 16 % 2V X % 8 14

12 18 % 2V X % 12 16

A Length and

N‘::)'::al diF;?:g(zr Thickness diarl?eter of N"H:)II):; of
olts

15 95 14 M12 x 45 4 65

20 105 16 M12 x 50 4 75

25 115 16 M12 x 50 4 85

32 140 16 M16 x 60 4 100 )
40 150 16 M16 x 60 4 110 ';
50 165 18 M16 x 60 4 125 (7]
65 185 18 M16 x 60 4 145 g
80 200 20 M16 x 65 8 160 »
100 220 20 M16 x 70 8 180 E
125 250 22 M16 x 70 8 210 a
150 285 22 M20 x 70 8 240 =<
200 340 24 M20 x 90 12 295 S
250 405 26 M24 x 90 12 355 E'
300 460 28 M24 x 90 12 410 §

LY




FLANGE DIMENSION CHARTS 20F2

BS 1560 ASA150

Length and

N‘;::::al dli:alﬁgt:r Thickness dialgleter of Num?:sr of
olts

¥ 3% e 13%x %2 4 2%
% 3% ¥ 2x %2 4 2%
1 4 Y6 2x7%2 4 3%
1% 4% % 24X V2 4 3
1% 5 e 24X V2 4 3%
2 6 Y% 2% X % 4 43
22 7 % 3x% 4 5%
3 7 %6 3x% 4 6

4 9 e 3x% 8 77
5 10 %6 34X % 8 812
6 11 1 3Vax % 8 9%
8 13% 1% 3 X% 8 113%
10 16 1%e 3% X7 12 14%
12 19 1% 4x% 12 17

Length and

Nominal Flange . . Number of
o diameter Thickness | diameter of holes
bolts

% 3% Y 1% x ¥ 4 2%

% 4 Y 1% X% 4 2%

1 4% Yo 1% x ¥ 4 3%
E 1% 4% S 115X % 4 3%
= 114 5% e 115X 1 4 %
< 2 6 % 1% x % 4 41,
E % 6% oA 1% X% 4 5
S 3 % Yhe 1% X% 4 5%
LEL 4 8l % 2X% 8 7
= 5 10 % 2X% 8 8%
a 6 11 Wie 25X % 8 9%
= 8 13% % 2% X % 8 1%
‘4:’ 10 16 % 2% X % 12 14
3 12 18 1 3% X% 12 16




PRESSURE & TEMPERATURE GUIDE

PRESSURE RATING

The pressure rating of a system is the s pressure at which the pipework
can operate throughout its design life. It is NOT the burst pressure.

| ome |8 o 0| £ | Tor

Ft.Head Water
Ibf/m2 87 130 173 21 7 173
bar
Ibf/in? 87 130 173
bar 6 9 12

*Thicker wall tube for threading. All pressure ratings are calculated at 20°C.

COPPER TO PLASTICS CONVERSIONS

SIZE CONVERSION CHART FROM TRADITIONAL MATERIALS
T0 THEIR PLASTIC EQUIVALENT

BS EN 10255
- Formerly Metric BS 1387 Metric
ASTM A404 Plastic Steel Plastic
Steel
%" - 10mm 10mm 16mm 3" - 80mm 76mm 90mm
%" - 15mm 15mm 20mm 4" -100mm 108mm 110mm
%" - 20mm 22mm 25mm X X 125mm
1" - 25mm 28mm 32mm 5" -125mm 133mm 140mm
1%" - 32mm 35mm 40mm 6" - 150mm 159mm 160mm
1%" - 40mm 42mm 50mm X X 225mm
X X 56mm X X 250mm
2" - 50mm 54mm 63mm X X 315mm
21" - 65mm 67mm 75mm - - -
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PLASTICS INFORMATION

Y~
N

™~

FUSION-WELDED SYSTEMS

APPLIGATION LIMITS OF PIPES AND FITTINGS MADE OF THERMOPLASTIC MATERIALS (25 years operation with safety factor incorporated)

Temperature in °F

-40 -4 32 68 104 140 176 212 248 284

16 232
PVDF { PN16 510 PB

15 N 2175
/ //vm 16 & 20mm

203

188.5

159.5

PE - PN10 //
10

PVDF 4 PN10 /

77

130.5

>

v

.
Y.

7

101.5

PP | PN10 /
6 ™ / 87

N

N N
/

<

Permissible pressure in psi

Permissible pressure in bar
®

//
N

0 0
-50 -40 -30 -20 -10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140

Temperature in °C 1 bar = 0.1 N/mm? = 1 kp/om? = 14.5 psi







FLANGES

Flange overview
Types of flanges
BOSS™ Flange Bolting Kit Selector
Flange dimension charts
Flange pressure/temperature ratings
Grey cast iron and copper alloy
Steel
Grey cast iron
Carbon steel
Alloy steels
Steel

124
126
129
130
176
176
178
188
190
192
194

123



FLANGE OVERVIEW

General Information

Aflange is a method of connecting pipes,
valves, pumps and other equipment to
form a pipework system. It also provides
easy access for cleaning, inspection or
modification. Flanges are usually welded or
screwed into such systems and then joined
with bolts.

What type of flange
is required?

Weld Neck

Used in critical applications, this is
circumferentially welded into the system
at its neck which means that the integrity
of the butt-welded area can be easily
examined by x-ray radiography. The
bores of both pipe and flange match, thus
reducing turbulence and erosion.

Slip-0n
This is slipped over the pipe and then

fillet welded. Easy to use in fabricated
applications.

Blind

Sometimes called a blanking flange, this is
used for blanking off pipelines, valves and
pumps and as an inspection cover.

Socket Weld

This is counter-bored to accept the pipe,
which is then fillet welded. The bore of both
the pipe and the flange are the same to
ensure good flows.

Screwed/Threaded

This requires no welding and is used to
connect other threaded components in
low-pressure, non-critical applications.

Lap Joint

These are always used with either a stub
end or a taft which is butt-welded to the
pipe with the flange loose behind it. Thus,
the stub end or the taft always provides the
sealing face. Easily assembled and aligned,
it is favoured in low-pressure applications.
To reduce cost, these backing flanges can
be supplied without a hub and/or made
from coated carbon steel.

Ring-Type Joint

This can be employed on weld neck, slip-on
or blind flanges for a leak-proof connection
at high pressures. The seal is made by

a metal ring being compressed into a
hexagonal groove on the flange face.

What size is the flange?

This will be the same size as the pipe’s
nominal bore or nominal pipe size, and for
weld-neck flanges the schedule

wall thickness.

What grade of stainless
steel is required?
This will normally be the same as the pipe

with the most readily available grades from
stock being 304L and 316L.



What sort of face
should it have?

Of the four choices available, the most
common configurations are:

e For ANSI and BS EN 1092 - Formerly
BS 3274 — Raised Face
(to facilitate welding)

e BS 10— Flat Face

e Ring-Type Joint and Tongue and Groove
are also available

What is the required
pressure rating?

The pressure rating will also determine the
dimensions of the flange:

ANSI
B16.5

FLANGE
TYPE

LBS*

150-2500

Weld Neck

Ring-Type Joint 300-2500
150-1500

Type Joint 300-1500
Threaded 150-2500
Lap Joint 150-2500
150-2500

Socket Weld 150-1500

* Flange sizes 26” and above.

ANSI B16.47
SERIES A
LBS MSS SP-44

150-900

300-900

What markings will
be on the flange?

All flanges should be permanently marked
on the external diameter of the base with:

* Pipe size (NPS/NB)

¢ Pipe wall thickness (schedule) if
appropriate

e Specification
e Grade
e Heat number

e Manufacturer’s name or symbol

ANSI/ASME BS 4504
B16.47 SERIES | BAR

B - FORMERLY

ANSI B1.20.1

150-300
150-300
- 2.5-40
- 6-40
6-40
= 2.5-40




TYPES OF FLANGES

TYPES OF STEEL FLANGES AND ANCILLARY COMPONENTS

01 Plate flange for welding

02 Loose plate flange with weld-on plate collar or for lapped pipe end
04 Loose plate flange with weld-neck collar
05 Blank flange

11 Weld-neck flange

12 Hubbed slip-on flange for welding

13 Hubbed threaded flange

212 Integral flange

320 Weld-on plate collar

33 Lapped pipe end

34 Weld-neck collar

a Flange type 21 is an integral part of some other equipment or component.

b Ancillary components type numbers 32 and 33 are for use with type 02 flanges and type number 34
is for use with type 04 flanges.

NOTE - Type numbers have been made non-consecutive to permit possible future additions.

Type 32
Weld-on collar plate

Type 33
Lapped pipe end

Type 34
Weld-neck collar




BS 10/ BS EN 1092 - Formerly BS 3274 Flanges

101/3

(i.e. 16/101 or 16/3) ‘ ‘ ’
BS 4504: Slip-on plate flange
BS 10: Plate flange ‘

105/8

(i.e. 16/105 or 16/8) ‘ | ’
BS 4504: Blank flange
BS 10: Blind flange !

111/2 /
(i.e.16/111 or 16/2)

|
|
BS 4504: Weld-neck flange ‘ \
\
i

BS 10: N/A

112/5 |
(i.e.16/112 or 16/5) ‘ }
\
T

BS 4504: Bossed slip-on flange
BS 10: Slip-on flange L

113/4

|

J 1 (
(i.e. 16/113 or 16/4) \
BS 4504: Threaded flange |
T

BS 10: Screwed flange L
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one complete solution

Making lives easier is what drives us, and delivers value for our
customers. It’s the purpose behind every step forward we take. From
inventing new water control valves in Australia, back in 1949, to
launching a plumbing revolution with JG Speedfit.
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Now, we’re one family of brands, providing one complete solution.
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BOSS™ FLANGE BOLTING KIT SELECTOR

All BZP-finish Bolts and Nuts to BS 4190 Gr 46 and Form ‘A’ Washers

FLANGE TABLES / KIT NUMBER

ECI B B B A T
15mm - 12" = = = 1 = =
20mm - %" - - - 1
25mm - 1" - - 1
32mm - 1%" - - 1
40mm - 1%" ® @ 1
50mm - 2" 1 1 1
65mm - 22" 1 1
80mm - 3" 1 1
100mm -
125mm -
150mm -
200mm -
250mm - 10"

2 < e &
a W W W N
o o W W
g w W w
o W w N NN
W W W NN
W W NN NN

FLANGE BOLTING KITS BZP (INC NUTS, BOLTS & WASHERS)

I T S BT

1 Flange Bolting Kit 4-ZP M16x50 84088703
2 Flange Bolting Kit 4-ZP M16x65 84088714
3 Flange Bolting Kit 8-ZP M16x65 80mm 84088725
4 Flange Bolting Kit 8-ZP M16x65 100mm 84088736
5 Flange Bolting Kit 8-ZP M20x80 84088747
6 Flange Bolting Kit 8-ZP M20x90 84088758




NOMINAL SIZE 15MM (*2”)

-- . . .
PN6 11

80
PN10 95 14
BS EN 1092 - Formerly
BS 3074 PN16 95 14
PN25 95 14
PN40 95 14

Diameter of Raised

Diameter of Flange

Class 125/150 (35)
Class 300 (35)
ANSI Class 600 (35)
Class 900 (35
Class 1500 4% (121) 1% (35)
Table D 3% (95) =
Table E 3% (95) -
Table F 3% (95) -
Table H 4% (114) 2V (57)
BS 10 Table J 4% (114) 2Y4 (57)
Table K 4% (114) 22 (64)
Table R 4% (114) 2V (64)
Table S 5(127) 2Y (64)
Table T 5Y (140) 22 (64)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
40

12 12 12 55 4 M10
14 14 14 65 4 M12 45
14 14 14 65 4 M12 45
14 16 16 65 4 M12 50
14 16 16 65 4 M12 50
of Flange Diameter | Length,
e (11) % (16) 2% (60) 4 M12 50
%6 (14) % (16) 2% (67) 4 M12 55
%6 (14) % (16) 2% (67) 4 M12 75,
%(22) 7% (22) 3% (83) 4 M20 110,
% (22) 7% (22) 3% (83) 4 M20 110,
- % (10) %4 (14) 2% (67) 4 M12 40
- % (10) Y% (14) 2% (67) 4 M12 40
= % (10) %s (14) 2% (67) 4 M12 40
6 (2) 2 (13) s (17) 3% (83) 4 M16 50
Y16 (2) % (16) s (17) 3% (83) 4 M16 55
Y16 (2) % (19) e (17) 3% (83) 4 M16 65
Y16 (2) % (19) 4 (17) 3% (83) 4 M16 65
Vi (2) % (22) % (22) 3% (89) 4 M20 70
e (2) 1(25) 7 (22) 4(102) 4 M20 75




NOMINAL SIZE 20MM (34”)

-- . . .
PN6 11

PN10 105 14
BS EN 1092 - Formerly
BS 3074 PN16 105 14
PN25 105 14
PN40 105 14

Diameter of Flange Diameter of Raised

Class 125/150
Class 300
ANSI Class 600
Class 900
Class 1500
Table D
Table E
Table F
Table H 4% (11

4) 2% (57

BS 10 Table J 4% (114) 24 (57,
4)
)

Table K 4% (11 24 (64
Table R 4% (114 2 (64
Table S 5 (127) 2% (64
Table T 5% (140) 24 (64

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
45

14 14 14 65 4 M10

16 16 16 75 4 M12 50

16 16 16 75 4 M12 50

18 18 18 75 4 M12 55

18 18 18 75 4 M12 55

of Flange Diameter | Length,

M12 55
M16 65
M16 90,
M20 110,
M20 110,
M12 40
M12 40
M12 40
M16 50
M16 55
M16 65
M16 65
M20 70

M20 75




NOMINAL SIZE 25MM (1”)

Diameter of Flange Hole Diameter

PN6 100 1
PN10 115 14
BS EN 1092 - Formerly
BS 3074 PN16 115 14
PN25 115 14
PN40 115 14

Diameter of Raised

Diameter of Flange

Face
Class 125/150 4% (114) 2(51)
Class 300 4% (124) 2 (51)
ANSI Class 600 4% (124) 2(51)
Class 900 5% (149) 2 (51)
Class 1500 57 (149) 2 (51)
Table D 4% (114) -
Table E 4% (114) -
Table F 4% (121) -
Table H 4% (121) 215 (64)
BS 10 Table J 4% (121) 215 (64)
Table K 5 (127) 3 (76)
Table R 5(127) 3(76)
Table S 5% (140) 3 (76)
Table T 5% (146) 3(76)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications



Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
45

14 14 14 75 4 M10

16 16 16 85 4 M12 50
16 16 16 85 4 M12 50
16 18 18 85 4 M12 55
16 18 18 85 4 M12 55
of Flange Diameter | Length,

4 M12 55

4 M16 65

4 M16 90,

4 M20 125,

4 M20 125,

4 M12 40

4 M12 40

(17) 4 M16 45

@ a7) 4 M16 50
@ 17) 4 M16 65
@ an 4 M16 70
Y16 (2) % (22) 4 (17) 3% (95) 4 M16 70
Vi (2) 1(25) % (22) 4(102) 4 M20 75
Vi (2) 1% (29) 7 (22) 4 (108) 4 M20 90




NOMINAL SIZE 32MM (1%4”)

-- Diameter of Flange Hole Diameter
PN6 14

120
PN10 140 18
BS EN 1092 - Formerly
BS 3074 PN16 140 18
PN25 140 18
PN40 140 18

Diameter of Raised

Diameter of Flange

Class 125/150 4% (117) 214 (64)
Class 300 5V (133) 214 (64)
ANSI Class 600 5Y (133) 214 (64)
Class 900 6% (159) 2 (64)
Class 1500 6% (159) 214 (64)
Table D 4% (121) =
Table E 4% (121) 2
Table F 5v4 (133) -
Table H 5% (133) 3(76)
BS 10 Table J 5% (133) 3(76)
Table K 5Y (133) 3(76)
Table R 5Y (133) 3(76)
Table S 5% (146) 314 (83)
Table T 6% (159) 314 (83)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
45

16 14 14 90 4 M12

18 14 14 100 4 M16 55
18 16 16 100 4 M16 55
18 18 18 100 4 M16 60
18 18 18 100 4 M16 60

Thickness Hole Bolt Circle | Number of Bolt Bolt

of Flange | Diameter | Diameter Diameter | Length,

% (16) % (16) 3% (89) 4 M12 55
% (19) % (19) 3% (98) 4 M16 70

%6 (21) % (19) 3% (98) 4 M16 100,

1% (29) 1 (25) 4% (111) 4 M20 125,

1% (29) 1 (25) 4% (111) 4 M20 125,
= Y2(13) %s (14) 378 (87) 4 M12 40
- 14 (13) Y (14) 3% (87) 4 M12 40
- % (13) 4 (17) 3% (98) 4 M16 50
Y16 (2) Wig (17) s (17) 3% (98) 4 M16 55
Y16 (2) % (19) s (17) 3% (98) 4 M16 65
6 (2) %(22) Wis (17) 37 (98) 4 M16 70
145 (2) 7% (22) s (17) 3% (98) 4 M16 70
Vi (2) 1% (29) % (22) 4% (108) 4 M20 90
148 (2) 1% (32) 1 (25) 4% (121) 4 M20 100




NOMINAL SIZE 40MM (172”)

-- . . .
PN6 14

130
PN10 150 18
BS EN 1092 - Formerly
BS 3074 PN16 150 18
PN25 150 18
PN40 150 18

Diameter of Raised

Diameter of Flange

Class 125/150 5(127) % (73)
Class 300 6% (156) 2% (73)
ANSI Class 600 6% (156) 2% (73)
Class 900 7(178) 2% (73)
Class 1500 7(178) 2% (73)
Table D 5Y (133) =
Table E 5% (133) -
Table F 5v (133) -
Table H 5% (140) 3% (83)
BS 10 Table J 5% (140) 3% (83)
Table K 6(152) 314 (89)
Table R 6(152) 31 (89)
Table S 6% (159) 31 (89)
Table T 6% (171) 314 (89)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
45

16 14 14 100 4 M12

18 16 16 110 4 M16 55
18 16 16 110 4 M16 55
18 18 18 110 4 M16 60
18 18 18 110 4 M16 60

Thickness Hole Bolt Circle | Number of Bolt Bolt

of Flange | Diameter | Diameter Diameter | Length,

%6 (14) % (16) 3% (98) 4 M12 65
e (121) % (22) 4% (114) 4 M20 75

% (22) 7 (22) 4 (114) 4 M20 100,

1% (32) 1% (29) 4% (124) 4 M24 140,

1% (32) 1% (29) 4% (124) 4 M24 140,
= % (13) %s (14) 37 (98) 4 M12 40
- % (13) s (14) 3% (98) 4 M12 40
- % (13) 4 (17) 4% (105) 4 M16 50
Y16 (2) Wig (17) s (17) 4% (105) 4 M16 55
15 (2) % (22) s (17) 4% (105) 4 M16 70
8 (2) 1(25) % (22) 4 (114) 4 M20 75
145 (2) 1(25) 7 (22) 4% (114) 4 M20 75
Vi (2) 1% (29) % (22) 4% (121) 4 M20 90
148 (2) 1% (35) % (22) 5% (133) 4 M20 100




NOMINAL SIZE 50MM (2”)

-- Diameter of Flange Hole Diameter
PN6 14

140
PN10 165 18
BS EN 1092 - Formerly
BS 3074 PN16 165 18
PN25 165 18
PN40 165 18

Diameter of Raised

Diameter of Flange

Class 125/150
Class 300
ANSI Class 600
Class 900
Class 1500
Table D
Table E 6 (152) =
Table F 672 (165) -
Table H 6% (165) 4(102)
BS 10 Table J 6% (165) 4(102)
Table K 672 (165) 4(102)
Table R 6% (165) 4(102)
Table S 6% (171) 3% (189)
Table T 7V4 (184) 4(102)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications



Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
45

16 14 14 110 4 M12
20 18 18 125 4 M16 60
20 18 18 125 4 M16 60
20 20 20 125 4 M16 65
20 20 20 125 4 M16 65
Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,
% (19) 4% (121) 4 M16 70
% (19) 5 (127) 4 M16 75
% (19) 5 (127) 4 M16 110,
1 (25) 6% (165) 4 M20 150,
1 (25) 6% (165) 4 M20 150,
s (17) 4% (114) 4 M16 50
Wi (17) 45 (114) 4 M16 50
4 (17) 5(127) 4 M16 55
s (17) 5(127) 4 M16 65
7% (22) 5(127) 4 M20 75
4 (17) 5(127) 8 M16 75
s (17) 5(127) 8 M16 75
% (22) 5% (133) 8 M20 90
% (22) 5% (146) 8 M20 90




NOMINAL SIZE 65MM (272”)

-- Diameter of Flange Hole Diameter
PN6 14

160
PN10 185 18
BS EN 1092 - Formerly
BS 3074 PN16 185 18
PN25 185 18
PN40 185 18

Diameter of Flange Diameter of Raised

Face
Class 125/150 4% (105)
Class 300 7Y% (191) 4% (105)
ANSI Class 600 7% (191) 4% (105)
Class 900 9% (244) 4% (105)
Class 1500 9% (244) 4% (105)
Table D 6% (165) -
Table E 6% (165) -
Table F 7% (184) -
Table H 7Y (184) 4, (144)
BS 10 Table J 7V (184) 4%, (144)
Table K 7% (184) 4% (144)
Table R 7Y (184) 4 (144)
Table S 7V (184) 4(102)
Table T 8 (203) 4% (144)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications



Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
45

16 14 14 130 4 M12
20 18 18 145 4 M16 60
20 18 18 145 4 M16 60
22 22 22 145 8 M16 70
22 22 22 145 8 M16 70
Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,
% (19) 5% (140) 4 M16 75
% (22) 5% (149) 8 M20 90
7 (22) 57 (149) 8 M20 120,
1% (29) 72 (191) 8 M24 165,
1% (29) 7% (191) 8 M24 165,
s (17) 5(127) 4 M16 50
W6 (17) 5(127) 4 M16 50
4 (17) 5% (146) 8 M16 55
s (17) 5% (146) 8 M16 65
7% (22) 5% (146) 8 M20 75
7% (22) 5% (146) 8 M20 90
7 (22) 5% (146) 8 M20 90
% (22) 5% (146) 8 M20 100
1(25) 6% (165) 8 M20 110




NOMINAL SIZE 80MM (3”)

-- Diameter of Flange Hole Diameter
PN6 18

190
PN10 200 18
BS EN 1092 - Formerly
BS 3074 PN16 200 18
PN25 200 18
PN40 200 18

Diameter of Raised

Diameter of Flange

Class 125/150 5(127)
Class 300 5(127)
ANSI Class 600 5(127)
Class 900 5(127)
Class 1500 10% (267) 5(127)
Table D 7% (184) -
Table E 7Y% (184) -
Table F 8 (203) -
Table H 8 (203) 5 (127)
BS 10 Table J 8 (203) 5(127)
Table K 8 (203) 5(127)
Table R 8 (203) 5 (127)
Table S 8 (203) 4% (114)
Table T 9% (235) 5(127)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code

Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
18 16 16 150 4 M16 55
20 20 20 160 8 M16 560
20 20 20 160 8 M16 60
24 24 24 160 8 M16 70
24 24 24 160 8 M16 70
Helght of Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,
1546 (24) % (19) 6 (152) 4 M16 75
1% (29) % (22) 6% (168) 8 M20 90
114 (32) 7 (22) 6% (168) 8 M20 125,
1% (38) 1 (25) 7V (192) 8 M20 150,
17 (48) 1% (32) 8 (203) 8 M20 180,
= Y16 (14) 5% (146) e (17) 4 M16 50
- %6 (14) 5% (146) s (17) 4 M16 50
- % (16) 6% (165) 45 (17) 8 M16 55
Y16 (2) 7% (22) 6% (165) g (17) 8 M16 65
Y16 (2) 1% (32) 6% (165) % (22) 8 M20 75
Y16 (2) 1% (32) 6 (165) 7% (22) 8 M20 90
145 (2) 114 (32) 6% (165) 7% (22) 8 M20 90
Vi (2) 1% (35) 6% (165) 1 (25) 8 M20 100
148 (2) 1% (48) 7Y% (191) 1% (29) 8 M20 110




NOMINAL SIZE 100MM (47)

-- Diameter of Flange Hole Diameter
PN6 18

210
PN10 220 18
BS EN 1092 - Formerly
BS 3074 PN16 220 18
PN25 235 22
PN40 235 22

Diameter of Raised

Diameter of Flange

Face
Class 125/150 9 (229) 6%6 (157)
Class 300 20 (254) 6%s (157)
ANSI Class 600 10% (273) 6% (157)
Class 900 11% (292) 6% (157)
Class 1500 12% (311) 6% (157)
Table D 8"z (216) -
Table E 8" (216) -
Table F 9 (229) -
Table H 9(229) 6 (152)
BS 10 Table J 9 (229) 6 (152)
Table K 9% (241) 6 (152)
Table R 9% (241) 6 (152)
Table S 9% (248) 6% (159)
Table T 11% (286) 6% (159)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
55

18 16 16 170 4 M16
20 20 20 180 8 M16 65
22 20 20 180 8 M16 65
26 24 24 190 8 M20 75
26 24 24 190 8 M20 80
LTS Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,
% (19) 7V (192) 8 M16 75
% (22) 7% (200) 8 M20 100
1(25) 8% (216) 8 M20 150,
1% (32) 9% (235) 8 M24 175,
1% (35) 9% (241) 8 M24 200,
s (17) 7(178) 4 M16 55
W6 (17) 7(178) 8 M16 55
4 (17) 7% (191) 8 M16 65
s (17) 72 (191) 8 M16 75
7% (22) 7V (191) 8 M20 100
1 (25) 7% (197) 8 M20 100
1 (25) 7% (197) 8 M20 100
1% (29) 8 (203) 8 M24 110
1% (32) 9% (235) 8 M30 175




NOMINAL SIZE 125MM (57)

-- Diameter of Flange Hole Diameter
PN6 18

1450
PN10 150 18
BS EN 1092 - Formerly
BS 3074 PN16 150 18
PN25 170 26
PN40 170 26

Diameter of Raised

Diameter of Flange

Face
Class 125/150 10 (254) 7% (186)
Class 300 11 (279) 7% (186)
ANSI Class 600 13 (330) 7% (186)
Class 900 13% (349) 7% (186)
Class 1500 14% 7% (186)
Table D 10 (254) -
Table E 10 (254) -
Table F 11 (279) -
Table H 11(279) 7(178)
BS 10 Table J 11(279) 7(178)
Table K 11 (279) 7(178)
Table R 11 (279) 7(178)
Table S 11% (286) 7V (191)
Table T 12% (324) 8% (210)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications



Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
60

20 18 18 200 8 M16
22 22 22 210 8 M16 70
22 22 22 210 8 M16 70
28 26 26 220 8 M24 80
28 26 26 220 8 M24 80
LTS Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,
7% (22) 8% (216) 8 M20 90
% (22) 9% (235) 8 M20 110
1% (29) 10" (267) 8 M24 165,
1% (35) 11 (279) 8 M30 200,
1% (41)  11%(292) 8 M36 250,
= e (17) s (17) 8'4(210) 8 M16 55
- W6 (17) Wis (17) 8% (210) 8 M16 55
= 7% (22) % (22) 9% (235) 8 M20 75
Y16 (2) 1% (29) 7% (22) 9% (235) 8 M20 9
Y16 (2) 1% (38) 1 (25) 9% (235) 8 M20 110
8 (2) 1% (41) 1(25) 9'4 (235) 12 M20 110
Y6 (2) 1% (41) 1(25) 9'4 (235) 12 M20 110
Vi (2) 1% (44) 1 (25) 9% (235) 12 M20 125
8 (2) 2% (67) 1% (32) 10% (273) 12 M30 180




NOMINAL SIZE 150MM (6”)

-- . . .
PN6 18

PN10 285 22
BS EN 1092 - Formerly
BS 3074 PN16 285 22
PN25 300 26
PN40 300 26

Diameter of Raised

Diameter of Flange

Class 125/150 11 (279) 8% (216)
Class 300 12% (318) 814 (216)
ANSI Class 600 14 (356) 8% (216)
Class 900 15 (381) 8% (216)
Class 1500 15% (394) 814 (216)
Table D 11 (279) =
Table E 11 (279) =
Table F 2 (305) -
Table H 12 (305) 8% (210)
BS 10 Table J 2 (305) 8% (210)
Table K 2 (305) 8% (210)
Table R 2 (305) 8% (210)
Table S 12% (324) 814 (210)
Table T 14% (375) 9 (229)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
60

20 18 18 225 8 M16
24 22 22 240 8 M20 70
24 22 22 240 8 M20 70
30 28 28 250 8 M24 90
30 28 28 250 8 M24 90
LTS Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,
% (22) 9% (241) 8 M20 90
% (22) 10% (270) 12 M20 110
1% (29) 11%(292) 12 M24 165,
1%(32)  12%(318) 12 M30 180,
1%(38)  12%(318) 12 M36 250,
s (17) 9'4 (235) 8 M16 50
% (22) 9% (235) 8 M20 65
7% (22) 10V (360) 12 M20 75
% (22) 10% (360) 12 M20 90
1 (25) 10Y% (360) 12 M20 110
1 (25) 10Y% (360) 12 M20 110
1 (25) 10% (360) 12 M20 125
1%(29)  10% (273) 12 M24 140
1% (35) 12Y% (318) 12 M30 180




NOMINAL SIZE 200MM (8”)

-- . . .
PN6 18

320
PN10 340 22
BS EN 1092 - Formerly
BS 3074 PN16 340 22
PN25 360 26
PN40 375 30

Diameter of Raised

Diameter of Flange

Class 125/150 13 (343) 10% (270)
Class 300 15 (381) 10% (270)
ANSI Class 600 16% (419) 10% (270)
Class 900 18% (470) 10% (270)
Class 1500 19 (483) 10% (270)
Table D 13% (337) =
Table E 13% (337) -
Table F 14% (368) -
Table H 14% (368) 10Y% (260)
BS 10 Table J 14 (368) 10Y% (260)
Table K 14% (368) 10% (260)
Table R 14% (368) 10% (260)
Table S 16% (413) 10Y% (260)
Table T 18% (476) 10% (260)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
60

22 20 20 280 8 M16

25 24 24 295 8 M20 75
26 24 24 295 12 M20 75
30 30 30 310 12 M24 90
36 34 34 320 12 M24 100

Height of

Bolt Bolt
Diameter | Length,

Thickness Hole
of Flange | Diameter

% (22) M20 90
1(25) M20 120
1% (32) ( M30 180,
1% (38) ( M36 225,
1% (44) ( M42 275,
s (17) ( M16 55
% (22) ( M20 65
% (22) ( M20 90
% (22) ( M20 90
1(25) ( M20 110
1%(29)  12%(318) 12 M24 125
(

(29)

29)  12%(324) 12 M24 150
1%(35  14/(356) 12 M30 180

@41) 16 (406) 12 M36 225




NOMINAL SIZE 250MM (10”)

-- Diameter of Flange Hole Diameter
PN6 18

375
PN10 395 22
BS EN 1092 - Formerly
BS 3074 PN16 405 26
PN25 425 30
PN40 450 33

Diameter of Raised

Diameter of Flange

Face
Class 125/150 16 (406) 12% (324)
Class 300 17% (445) 12% (324)
ANSI Class 600 20 (508) 12% (324)
Class 900 21% (546) 12% (324)
Class 1500 23 (584) 12% (324)
Table D 16 (406) -
Table E 16 (406) -
Table F 17 (432) -
Table H 17 (432) 12 (311)
BS 10 Table J 17 (432) 12 (311)
Table K 17 (432) 12% (311)
Table R 17 (432) 12 (311)
Table S 19 (483) 13 (330)
Table T 22 (559) 14 (356)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
65

24 22 22 835) 12 M16
26 26 26 350 12 M20 75
29 26 26 355 12 M24 90
35 32 32 370 12 M27 100
42 38 38 385 12 M30 110
LTS Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,

1 (25) 14% (362) 12 M20 100

1%(29)  15%(387) 16 M24 150
1% (35) 17 (432) 16 M30 215,
1% (38) 18Y (470) 16 M36 250,
2 (51) 19 (483) 12 M48 325,

% (22) 14 (356) 8 M20 60

7% (22) 14 (356) 12 M20 75

1 (25) 15 (381) 12 M20 90

Y16 (2) 1% (35) 1 (25) 15 (381) 12 M20 100
15 (2) 1% (48) 1% (29) 15 (381) 12 M24 125
Y16 (2) 2 (51) 1% (29) 15 (381) 16 M24 150
Y6 (2) 2% (60) 1% (29) 15Y4 (387) 16 M24 180
Vi (2) 3% (79) 1% (35)  16% (425) 16 M30 200
148 (2) 4% (108) 1% (41)  19Y% (489) 16 M36 300




NOMINAL SIZE 300MM (12”)

-- Diameter of Flange Hole Diameter
PN6 22

440
PN10 445 22
BS EN 1092 - Formerly
BS 3074 PN16 460 26
PN25 485 30
PN40 515 33

Diameter of Raised

Diameter of Flange

Class 125/150 19 (483) 15 (381)
Class 300 20% (521) 15 (381)
ANSI Class 600 22 (559) 15 (381)
Class 900 24 (610) 15 (381)
Class 1500 26% (673) 15 (381)
Table D 18 (457) =
Table E 18 (457) ;
Table F 19% (489) -
Table H 19% (489) 14% (362)
BS 10 Table J 19V (489) 14Y4 (362)
Table K 19% (489) 14% (362)
Table R 20 (508) 14% (362)
Table S 22% (578) 15 (381)
Table T 22% (654) 16% (413)

* Flange code 104 not available in pressure rating PN16
** Flange code 113 not available in pressure ratings PN10 and PN25

+ Bolt lengths shown are for joining loose forged-steel flanges and include an allowance for gaskets
etc. When mating loose flanges to integral flanges, check the length of bolt required

x Ensure the bolt specification is suitable for the duty. Studs may be required in lieu of bolts for the
higher pressure/temperature applications




Flange Thickness Code
Bolt Circle | Number of Bolt Bolt
Code 01, Diameter Diameter | Length,
02, 04*
M20 70

26 26 26 400 12 M30 75
32 28 28 410 12 M30 90
38 34 34 430 16 M36 110
48 42 42 450 16 M48 120

Height of

Thickness Hole Bolt Circle | Number of Bolt Bolt
of Flange | Diameter | Diameter Diameter | Length,

1% (32) 1(25) 17 (432) 12 M20 100

2 (51) 1%(32)  17%(451) 16 M30 150
2% (67) 1% (35  19% (489) 20 M30 225,
314 (79) 1%(38)  21(533) 20 M36 250,
4h(124)  %(4)  22%(571) 16 M48 375,

- % (22) % (22) 16 (406) 12 M20 60

- 1 (25) 1(25) 16 (406) 12 M20 90

- 1% (32) 125 17%(438) 16 M20 90
Yo (2) 1% (41) 125 17%(438) 16 M20 125
Y (2) 2 (51) 1%(29)  17% (438) 16 M24 150
Vs (2) 2V (57) 1%(B2) 17432 16 M30 150
Vs (2) 2% (70) 1%(32)  18(457) 16 M30 165
Vs (2) 3% (92) 1%(@41)  20(508) 16 M36 215
Yo (2) (121)  1%4@8)  22%(572) 16 M42 300
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NOMINAL SIZE 400MM (16”)

Diameter | Diameter
of Holes of Holes
Iron Steel

Diameter | Bolt Circle Diameter
of Flange | Diameter of Bolts

PN10 565 515 16 M24 28 26
PN16 580 525 16 Mm27 31 30
PN25 620 550 16 M33 37 36
PN40 660 585 16 M36 4 39
PNG4 670 585 16 M39 - 42
PN100 715 620 16 M45 - 48

15;‘?20 23% (597)  21% (540) 16 1(25) 1% (29) 1% (29)
Class 300 251 (648)  22% (571) 20 1% (32) : 1% (35)
Class600 27 (686)  23% (603) 20 1% (39) - 1% (41)
Class 900 27%(705)  24% (616) 20 1% (41) - 1% (44)
Class 1500 32V (826)  27% (705) 16 2% (64) - 2% (67)
| BSO
TableA  22%(578)  20% (521) 12 % (22) 1(25) 1(25)
TableD  22%(578)  20% (521) 12 % (22) 1(25) 1(25)
Table E 20%(578) 201 (521) 12 % (22) 1(25) 1(25)
TableF  24(610)  21%(552) 20 1(25) %9  1%(29)
TableH — 24(610)  21%(552) 20 1(25) %9  1%(29)

-

. These flange thicknesses are also valid for ductile iron flanges type 21-2

N

. For ductile iron pipes and fittings, the outside diameters shall be: for PN10, D = 455mm,
for PN16, D = 455mm

. Copper-alloy flanges are always flat-faced

w




Thickness Of Flange

Diameter | Diameter | Height Height
of Raised | of Raised | of Raised | of Raised

Face(3) | Face(3) | Face(3) | Face(3) Dg:gt'e
Iron Steel Iron Steel o
463 465 4 2 28 (1) - 22 -
480 482 4 2 32 (1) - 26 245
480 490 4 2 38 (1) . 32 28
503 505 4 2 48(1) - 40 3
535 535 4 2 . . 50 48

- 535 - 2 . 60 -
: 535 - 2 : : 78 -
- 18%2 (470) - Y16 (2) 1%s (37) - 1%s (37) -
T A N %o (2) : : 2%4(57) -
A R % (6) - - 3(76) -
A N % (6) : . 35 (89) -
A I % (6) - - %48 -

- - - - e (27)  1(25) - -
- - - - %29 125  1(25 -
- - - - %32 125  1(25) -
- - - - 1%35)  1%4(32) 1%4(32) -
- 19 (483) - Vs (2) 2(61)  1%(44) 1% (44) -




NOMINAL SIZE 450MM (18”)

Diameter | Diameter
of Holes of Holes
Iron Steel

Diameter | Bolt Circle Diameter
of Flange | Diameter of Bolts

PN10 615 565 20 M24 28 26
PN16 640 585 20 M27 31 30
PN25 670 600 20 M33 37 36
PN40 685 610 20 M36 41 39
PN64 - - - - -
PN100 - - - - -

15;‘?20 25(635)  22% (578) 16 1% (29) 1% (32) 1% (32)
Class300 28 (711)  24% (629) 2% 1% (32) : 1% (35)
Class 600  29% (743)  25% (654) 20 1% (41) - 1% (44)
Class900  31(787) 27 (686) 20 1% (48) - 2 (51)
Class 1500 36(914)  30%(775) 16 2% (70) - 4 (73)
| BSO
TableA  25% (641) 23 (584) 12 % (22) : 1(25)
TableD  25%(641) 23 (584) 12 % (22) : 1(25)
TableE  25% (641) 23 (584) 16 % (22) : 1(25)
TableF  26%(673) 24 (610) 20 1% (29) : 1% (32)
TableH  26%(673) 24 (610) 20 1% (29) : 1% (32)

-

. These flange thicknesses are also valid for ductile iron flanges type 21-2
2. Flange thicknesses for copper alloy are from BS EN 1092 - Formerly BS 3274
3. Copper-alloy flanges are always flat-faced




Thickness Of Flange

Diameter | Diameter | Height Height
of Raised | of Raised | of Raised | of Raised Ductil
Face(3) | Face(3) | Face(3) | Face(3) il

Iron Steel Iron Steel Cast
Iron

. 21 (533) = Ve 1% (40) - 1% (40) -
. 21 (533) - Y (2) . . 2% (60) -
. 21 (533) - v (6) . - 3V (83) -
5 21 (533) - Y (6) - - 4(102) -
. 21 (533) = % (6) . - 6% (162) =

- - - - 16 (27)  Vis (27) - -
- - - - 1%(32)  1%(@29) 1% (29) -
- - - - 1%(35)  1%(9) 1% (29) -
- - - - 1%(38) 1%(35) 1% (35) -
- 21 (533) : Vo2  2%(54) 1448  17%(49) -




NOMINAL SIZE 500MM (20”)

Diameter | Diameter
of Holes of Holes
Iron Steel

Diameter | Bolt Circle Diameter
of Flange | Diameter of Bolts

PN10 670 620 20 M24 28 26
PN16 715 650 20 M30 34 33
PN25 730 660 20 M33 37 36
PN40 755 670 20 M39 44 42
PNG4 800 705 20 M45 - 48
PN100 870 760 20 M52 - 56

15;‘?20 277 (699) 25 (635) 20 1% (29) 1% (32) 1% (32)
Class 300 30 (775) 27 (686) 2% 1% (32) : 1% (35)
Class600 32 (813)  28% (724) 24 1% (41) - 1% (44)
Class 900  33%(857)  29% (749) 20 2 (51) - 2% (54)
Class 1500  38% (984)  32% (832) 16 3(76) - 3% (79)
| BSO
TableA  27%(705)  25% (641) 12 % (22) 1(25) 1(25)
TableD  27%(705) 25 (641) 16 % (22) 1(25) 1(25)
Table E 27%(705)  25% (641) 16 % (22) 1(25) 1(25)
TableF  29(737) 261 (673) 24 %29 1432  1%(32)
TableH — 29(737)  26%(673) 24 1%@9) 1432  1%4(32)

-

. These flange thicknesses are also valid for ductile iron flanges type 21-2

N

. These flange thicknesses are changed substantially as a result of the flange calculation method
used in BS EN 1092-1

. Copper-alloy flanges are always flat-faced

w




Thickness Of Flange

Diameter | Diameter | Height Height
of Raised | of Raised | of Raised | of Raised Ductil
Face(3) | Face(3) | Face(3) | Face(3) il

Iron Steel Iron Steel Cast
Iron

. 23 (584) = Vie(2) 11 (43) - 1146 (43) -
. 23 (584) - Y (2) . . 215 (64) -
. 23 (584) - v (6) . - 31 (89) -
5 23 (584) - Y (6) 5 . 4% (108) -
. 23 (584) = % (6) - - 7(178) -

- - - - 1%(29) 1% (29) - -
- - - - 1%(32) 1% (32) - -
- - - - 1%(38) 1%(32) 1%(32) -
- - - - 1%@41)  1%(38)  1%(38) -
- 23 (597) : V(2 2%(B7) 21  2(61) :




NOMINAL SIZE 600MM (24”)

Diameter | Diameter
of Holes of Holes
Iron Steel

Diameter | Bolt Circle Diameter
of Flange | Diameter of Bolts

PN10 780 725 20 m27 31 30
PN16 840 770 20 M33 37 36
PN25 845 770 20 M36 4 39
PN40 890 795 20 M45 50 48
PNG4 930 820 20 M52 - 56

1%‘}?20 32(813)  29% (749) 20 1% (32) 1% (35) 1% (35)
Class300  36(914)  32(813) 2% 1% (38) - 1% (41)
Class600  37(940) 33 (839) 2% 1% (48) - 2 (51)
Class 900 41 (1041)  35% (902) 20 2% (64) - 2% (67)
Class 1500 46 (1168) 39 (991) 16 3% (89) : 3% (92)
| BSO
TableA 32V (826)  29% (756) 12 1(25) %9  1%(29)
TableD 321 (826)  29% (756) 16 1(25) %9  1%(9)
TableE 327 (826)  29% (756) 16 1%@9)  1%(32) 1%
TableF  33%(851)  30%(781) 24 %32 14(32  1%(3H)
TableH  33%(851)  30% (781) 24 %32 1%(35)  1%(3)

—

. These flange thicknesses are also valid for ductile iron flanges type 21-2

N

. These flange thicknesses are changed substantially as a result of the flange calculation method
used in BS EN 1092-1

. Copper-alloy flanges are always flat-faced

w




Thickness Of Flange

Diameter | Diameter | Height Height

of Raised | of Raised | of Raised | of Raised

Face(3) | Face(3) | Face(3) | Face(3)
Iron Steel Iron Steel

Ductile
Cast
Iron

- 27% (692) - Ve 1% (48) - 1% (48) -
- 27% (692) - Yo (2) - - 2% (70) -
- 27% (692) - % (6) - - 4(102) -
- 27% (692) - % (6) - - 5% (140) -
- 27% (692) - % (6) - - 8 (2093) -

- - - - 1% (30)  1%s (30) - -
- - - - 1%(35)  1%(35) 1% (35) -
- - 1%(@41)  1%(38) 1% (38) -
- - - - 1% @44) 1% @1) 1% (41) -
- 27% (699) : Ve(2)  20(64)  2%(7)  24(57) -




NOMINAL SIZE 700MM (28”)

FLANGE TYPE FLANGE DIMENSIONS
=
Class Rating Outside Raised Face

Standard Table Diameter | Diameter

PN10 895 800 40
DIN 2501-Part 1 (PN6-100)

BS IS0 7005-1:2011 - Formerly PN16 910 795 54
BS 4504 (PN6-40) )

BS EN 1092 - Formerly BS A 960 820
3274-Section 3.2:1989 PN40 995 840 -

(PN6-40)

PNG4 1045 840 .
PN100 1145 840 5

NOMINAL SIZE 800MM (32”)

FLANGE TYPE FLANGE DIMENSIONS
=
Class Rating Outside Raised Face

Table Diameter Diameter

Standard

PN10 1015 905 44

DIN 2501-Part 1 (PN6-100)
BS IS0 7005-1:2011 - Formerly PN16 1025 900 58

BS 4504 (PN6-40)
BS EN 1092 - Formerly BS Al 1085 930 ;
3274-Section 3.2:1989 PN40 1140 960 -
(PN6-40)

PN64 1165 960 -

PN100 = = =




-
Bolt Circle

Diameter

Bolt Size

No. of Bolts Hole Size

34 810 24 M24 = 26
46 840 24 m27 = 30
58 840 24 M33 - 36
- 875 24 M39 - 42
S 900 24 M45 = 48
= 935 24 M52 = 56
= 1020 24 M64 = 70

BOLT DATA
=
Bolt Circle

Diameter No. of Bolts Hole Size
Metric
38 920 24 M27 - 295
52 950 24 M30 - 33
64 950 24 M36 - 39
- 990 24 M45 - 48
- 1030 24 M52 - 56

= 1050 24 M56 = 62




NOMINAL SIZE 900MM (36”)

FLANGE TYPE FLANGE DIMENSIONS

-
Class Rating Outside Raised Face

Standard Table Diameter | Diameter

PNG 1075 980 36
PN10 1115 1005 46
DIN 2501-Part 1 (PN6-100)
BS IS0 7005-1:2011 - Formerly PN16 1125 1000 62
BS 4504 (PN6-40)
BS EN 1092 - Formerly BS P25 1185 1030 %5
3274-Section 3.2:1989 PN40 1285 1070 -
(PN6-40)
PN64 1285 1070 -
PN100 - - -

NOMINAL SIZE 1000MM (40”)

FLANGE TYPE FLANGE DIMENSIONS

Class Rating Outside Raised Face
Table Diameter Diameter

Standard

PN6 1175 1080 36
AN 1230 1110 50

DIN 2501-Part 1 (PN6-100)
BS IS0 7005-1:2011 - Formerly PN16 1255 1115 66

BS 4504 (PN6-40)
BS EN 1092 - Formerly BS PN25 1320 1140 60
3274-Section 3.2:1989 PN40 1360 1180 _
(PN6-40)

PN64 1415 1180 .

PN100 - - -




-
Bolt Circle

Diameter

Bolt Size

No. of Bolts Hole Size

42 1020 24 m27 = 30
56 1050 28 M30 = 33
72 1050 28 M36 = 39
58 1090 28 M45 - 48
= 1170 28 M52 = 56
= 1170 28 M56 = 62

BOLT DATA

Bolt Circle No. of Bolts

Diameter Hole Size
Metric
46 1120 28 M27 - 30
62 1160 28 M33 . 36
78 1170 28 M39 - 4
- 1210 28 M52 - 56
= 1250 28 M52 ) 56

- 1290 28 M64 - 70




NOMINAL SIZE 1200MM (48”)

FLANGE TYPE FLANGE DIMENSIONS

-
Class Rating Outside Raised Face

Standard Table Diameter | Diameter

PN6 1405 1295 40

PN10 1455 1330 56

DIN 2501-Part 1 (PN6-100) PN16 1485 1330 -
IS0 7005-1:1992 (PN6-40)

BS EN 1092 - Formerly BS PN25 1530 1350 -

3274-Section 3.2:1989

(PNB-40) PN40 1575 1380 -

PN64 1665 1380 -

PN100 = = =

NOMINAL SIZE 1400MM (56”)

FLANGE TYPE FLANGE DIMENSIONS

-
Class Rating Outside Raised Face

Standard Table Diameter | Diameter

PN6 1630 1510 =

PN10 1675 1535 =

DIN 2501-Part 1 (PN6-100) PN16 1685 1530 -
IS0 7005-1:1992 (PNG-40)

BS EN 1092 - Formerly BS PN25 1755 1560 =

3274-Section 3.2:1989
(PNG-40) PN40 1795 1600 -
PN64 - - -

PN100 - - -




-
Bolt Circle

Diameter

Bolt Size

No. of Bolts Hole Size

56 1340 32 M30 = 33
74 1380 32 M36 = 39
94 1390 32 M45 - 48
- 1420 32 M52 - 56
= 1460 32 M56 = 62
= 1530 32 M72 = 78

BOLT DATA

Bolt Circle No. of Bolts

Diameter Hole Size
Metric
- 1560 36 M33 = 36
- 1590 36 M39 ; 42
= 1590 36 M45 - 48
- 1640 36 M56 2 60

- 1680 36 M56 - 62




NOMINAL SIZE 1600MM (647)

FLANGE TYPE FLANGE DIMENSIONS

-
Class Rating Outside Raised Face

Standard Table Diameter | Diameter

PN6 1830 1710 -

PN10 1915 1760 -

DIN 2501-Part 1 (PN6-100) PN16 1930 1750 -
IS0 7005-1:1992 (PN6-40)

BS EN 1092 - Formerly BS PN25 1975 1780 -

3274-Section 3.2:1989

(PNB-40) PN40 2025 1815 -

PN64 - - -

PN100 = = =

NOMINAL SIZE 1800MM (72”)

FLANGE TYPE FLANGE DIMENSIONS

i i i -
Standard Class Rating | Outside | Raised Face

Table Diameter Diameter

PN6 2045 1920 -

PN10 2115 1960 =

DIN 2501-Part 1 (PN6-100) PN16 2130 1950 _
1SO 7005-1:1992 (PN6-40)

BS EN 1092 - Formerly BS PN25 2195 1985 -

3274-Section 3.2:1989
(PN6-40) PN40 - - -
PN64 - - -

PN100 = = =




-
Bolt Circle

Diameter

Bolt Size

No. of Bolts Hole Size

= 1760 40 M33 = 36
- 1820 40 M45 = 48
= 1820 40 M52 - 56
- 1860 40 M56 = 60
- 1900 40 M64 = 70

Bolt Circle No. of Bolts

Diameter Hole Size
Metric
- 1970 44 M36 - 39
- 2020 44 M45 - 48
- 2020 44 M52 . 56

- 2070 44 M64 - 69




GREY CAST IRON AND COPPER ALLOY

TYPICAL MATERIALS FOR'

Nominal “ -200
Pressure to
(bar gauge) m copper A“oy -

BS EN 1561 - Formerly ASTM

A409 Grade 10
25
BS EN 1561 - Formerly ASTM
A409 Grade 12
BS EN 1561 - Formerly ASTM
A409 Grade 10
6
BS EN 1561 - Formerly ASTM
A409 Grade 12
BS EN 1561 - Formerly ASTM
A409 Grade 10
10
BS EN 1561 - Formerly ASTM
A409 Grade 12
BS EN 1982 -
16 5241 1,&%19 Gfgg’:‘;gy ASTM  ormerly ASTM A405
BS EN 1982 -
BS EN 1561 - Formerly ASTM
25 409 Grade 14 Formerly ASTM A405 25 25
LG2C
BS EN 1982 -
40 Formerly ASTM A405 40 40
LG 2C

' See relevant British Standards for materials referred to in this table.
2 |Intermediate values can be obtained by linear interpolation.

3 Application of these ratings is dependent upon bolting materials and other factors.
Refer to BS EN 1092 - Formerly BS 3274 Table A2

40



DESIGN PRESSURE
(BAR GAUGE) AT TEMPERATURE °C %3

25
25 2.3 2 2 2 1.8 17 15
6
6 5.6 5.2 5 5 45 43 3.6
10
10 9.2 8.5 8 8 7 6.8 6
16 14.8 13.9 13 13 1 10.8
10
16 16 16 16 13.5 1.3 8 7
25 23 21.2 20 19 18 17.5
25 16
25 25 25 21.2 17.5 12.2 10.5

40 40 38.5 34 30 255 19.5 17.5




STEEL

Nominal
Pressure
(bar gauge)

2.5

TYPICAL MATERIALS FOR'

Steel Forgings Copper Alloy

BS EN 10213 - Formerly ASTM A515-503 LT100

BS EN 10213 - Formerly ASTM A515-224-28A LT 50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
070 M20

BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28ALT50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
070 M20

BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28A LT 50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
070 M20

BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28ALT50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
070 M20

BS EN 10213 - Formerly ASTM A515-161 Grade 28A

BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A53-161 A®
BS EN 10213 - Formerly ASTM A53-161A

BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A53-161 A®
BS EN 10213 - Formerly ASTM A53-161 A

BS EN 10213 - Formerly ASTM A53-161 A
BS EN 10213 - Formerly ASTM A53-503*
BS EN 10213 - Formerly ASTM A53-161 A*
BS EN 10213 - Formerly ASTM A53-161A

BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A53-161 A®

BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-161B

1 See relevant British Standards for materials referred to in this table.

2 Application of these ratings is dependent upon bolting materials and other factors. Refer to BS 4504

Table A1.

3 These tables do not include changes contained in amendment AMD 861 published 1 5.2.72
Refer to BS 4504 Table A2
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DESIGN PRESSURE
(BAR GAUGE) AT TEMPERATURE °G?

25 25

25 25
25 25 25
2.5 2\5
25 2 1.8 1.5
6 6 6 6
6 6 6
6 6
6 5 45
6 5 5.5 5
10 10 10 10
10 10 10
10 10
10 8 7
10 10 9 8
10 10 9 8 7 6
16 16 16 16
16 16 16
16 16
16 14 13
16 16 15 13 1 9

* Specification for castings subject to impact tests are not yet available.
In the meantime, the impact testing of castings shall be the subject of
special agreement between the purchaser and the manufacturer.




STEEL

Nominal
Pressure
(bar gauge)

TYPICAL MATERIALS FOR'

Steel Forgings Copper Alloy

BS EN 10213 - Formerly ASTM A515-503 LT100
BS EN 10213 - Formerly ASTM A515-224-28A LT 50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A

BS EN 10213 - Formerly ASTM A53-503*
BS EN 10213 - Formerly ASTM A53-161 A®
BS EN 10213 - Formerly ASTM A53-161A

070 M20
BS EN 10213 - Formerly ASTM A515-161 Grade 28A BS EN 10213 - Formerly ASTM A53-161B
25 BS EN 10213 - Formerly ASTM A515-161 Grade 28A BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A515-271A BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A515-271A BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A515-621 BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A515-621 BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A515-503 LT 100 BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A515-224-28A LT 50 BS EN 10213 - Formerly ASTM A53*
BS EN 10213 - Formerly ASTM A515-161 Grade 26A BS EN 10213 - Formerly ASTM A53-161A
070 M20
0 BS EN 10213 - Formerly ASTM A515-161 Grade 28A BS EN 10213 - Formerly ASTM A53-161B

BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-621

' See relevant British Standards for materials referred to in this table.
2 Application of these ratings is dependent upon bolting materials and other factors.

3 These tables do not include changes contained in amendment AMD 861 published 1 5.2.72
Refer to BS 4504 Table A2
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DESIGN PRESSURE
(BAR GAUGE) AT TEMPERATURE °G?

25 25 25
25 25
25 20 18

25 25 24 21 17 14
25 24 2 17 14 12 9 6
25 2 20 19 18 17 14
25 2 20 19 18 17 14 10 9
25 24 23 22 21 20 18 15
26 24 23 22 2 20 18 15 12 9
40 40 40 40

40 40 40
40 40
0 32 28

40 40 38 33 28 23
40 38 33 28 23 20 15 10
40 35 3 30 29 28 22
40 35 3 30 29 28 22 17 15
40 38 36 35 34 33 29 24
40 38 36 3 34 33 29 24 19 15

* Specification for castings subject to impact tests are not yet available.
In the meantime, the impact testing of castings shall be the subject of
special agreement between the purchaser and the manufacturer.




STEEL

Nominal
Pressure
(bar gauge)

TYPICAL MATERIALS FOR'

Steel Forgings Copper Alloy

BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28ALT50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A

BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A53*
BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-161B

64 BS EN 10213 - Formerly ASTM A515-161 Grade 28A BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A515-271A BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A515-271A BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A515-621 BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A515-621 BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A515-503 LT 100 BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A515-224-28A LT50 BS EN 10213 - Formerly ASTM A53-161A°
BS EN 10213 - Formerly ASTM A515-161 Grade 26A ~ BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A ~ BS EN 10213 - Formerly ASTM A53-161B

100 BS EN 10213 - Formerly ASTM A515-161 Grade 28A BS EN 10213 - Formerly ASTM A53-161B

BS EN 10213 - Formerly ASTM A515-271A
BS EN 10213 - Formerly ASTM A515-271A
BS EN 10213 - Formerly ASTM A515-621
BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-621

' See relevant British Standards for materials referred to in this table.
2 Application of these ratings is dependent upon bolting materials and other factors.

3 These tables do not include changes contained in amendment AMD 861 published 1 5.2.72
Refer to BS 4504 Table A2




PAGE 3 OF 5

DESIGN PRESSURE
(BAR GAUGE) AT TEMPERATURE °G?

64 64 64 64

64 64 64

64 64
64 64 61 53 44 36
64 61 53 44 36 32 24 16
64 56 50 47 46 45 36
64 56 50 47 46 45 36 27 24
64 61 58 57 56 53 47 40
64 61 58 57 56 53 47 40 32 25
100 100 100 100
100 100 100
100 100
100 100 95 8 70 57
100 100 95 8 70 57 50 37 25
100 87 78 74 72 70 57
100 87 78 74 72 70 57 42 36
100 95 91 89 87 82 74 62
100 95 91 8 97 82 74 62 49 3B

* Specification for castings subject to impact tests are not yet available.
In the meantime, the impact testing of castings shall be the subject of
special agreement between the purchaser and the manufacturer.




STEEL

TYPICAL MATERIALS FOR'

Pressure
(bar gauge) Steel Forgings Copper Alloy

160

250

BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28ALT50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-622

BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28A LT50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-622

BS EN 10213 - Formerly ASTM A53-503*
BS EN 10213 - Formerly ASTM A53*
BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-622
BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A53-161A°
BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-622

' See relevant British Standards for materials referred to in this table.
2 Application of these ratings is dependent upon bolting materials and other factors.

3 These tables do not include changes contained in amendment AMD 861 published 1 5.2.72
Refer to BS 4504 Table A2
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DESIGN PRESSURE
(BAR GAUGE) AT TEMPERATURE °G?

160

160 160 160

160 160 160
160 160
160 160 152 132 112 92
160 160 152 132 112 92 80 60 40
160 139 125 118 115 112 90
160 139 125 118 115 112 90 68 60
160 153 146 142 139 132 118 100
160 153 146 142 139 132 118 100 79 62 46 35
160 153 146 142 139 132 118 100 79 70 61 52
250 250 250 250
250 250 250
250 250
250 250 238 206 174 142
250 250 238 206 174 142 125 95 64
250 217 195 185 179 174 139
250 217 195 185 179 174 139 104 90
250 238 227 223 217 206 184 154
250 238 227 223 217 206 184 154 124 97 73 54
250 238 227 223 217 206 184 154 124 108 95 81

* Specification for castings subject to impact tests are not yet available.
In the meantime, the impact testing of castings shall be the subject of
special agreement between the purchaser and the manufacturer.




STEEL

TYPICAL MATERIALS FOR'

Nominal

bPressure
ar gauge)
(bar gauge) Steel Forgings pper Alloy

320

400

BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28ALT50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-622

BS EN 10213 - Formerly ASTM A515-503 LT 100

BS EN 10213 - Formerly ASTM A515-224-28A LT50
BS EN 10213 - Formerly ASTM A515-161 Grade 26A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-161 Grade 28A
BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-271A

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-621

BS EN 10213 - Formerly ASTM A515-622

BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A53*
BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-622
BS EN 10213 - Formerly ASTM A53-503°
BS EN 10213 - Formerly ASTM A53-161 A*
BS EN 10213 - Formerly ASTM A53-161A
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-161B
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-240
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-621
BS EN 10213 - Formerly ASTM A53-622

' See relevant British Standards for materials referred to in this table.
2 Application of these ratings is dependent upon bolting materials and other factors.

3 These tables do not include changes contained in amendment AMD 861 published 1 5.2.72
Refer to BS 4504 Table A2
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DESIGN PRESSURE
(BAR GAUGE) AT TEMPERATURE °G?

320 320 320

320 520 320
320 320
320 320 305 264 222 180
320 305 264 222 180 160 120 80
320 278 250 236 230 222 176
320 278 250 236 230 222 176 131 113
320 304 292 285 278 264 237 200
320 304 292 285 278 264 237 200 158 124 93 69
320 304 292 285 278 264 237 200 158 139 121 104
400 400 400 400
400 400 400
400 400
400 400 382 330 278 226
382 330 278 226 200 150 100
400 348 312 296 286 278 222
400 348 312 296 286 278 222 166 143
400 380 364 356 348 330 295 250
400 380 364 356 348 330 295 250 198 155 116 &7
400 380 364 356 348 330 295 250 198 174 151 130

* Specification for castings subject to impact tests are not yet available.
In the meantime, the impact testing of castings shall be the subject of
special agreement between the purchaser and the manufacturer.




GREY CAST IRON

TEMPERATURE

°F

0to 250

0to300 010350 0t0375 010430 RIENdulil]
Hydraulic

178t -17.8t0 -178t0 -17.8t0 -17.8t0 Test

Pressure
12141 148.9 176.7 190.6 221
(Ibf/in?)

PRESSURE (LBF/IN?)

I T I
A* 50 1§lI 25t 100
D 100 1§ 75 50 200
E 200 1§ 150 100 400
F 300§ 200 190** 600
(BS EN 13480-1 - Formerly BS
H 500 § 36029 limits the use of Cl feed 19011 1000

pipes to 200 Ibf/in?)

In sizes 27" to 48” inclusive, it is recommended that for cast iron valves, Table D flanges be
specified instead of Table A.

1 This rating does not apply to flange sizes above 36”.

f Flanges of material as defined in Clause 4 of BS EN 545 - Formerly BS 1503, ‘Cast iron flanged
pipes and flanged fittings’ shall be used for these ratings only.

§ These ratings do not apply to boiler feed pipe installations or other water pipes, valves and fittings
subject to shock.

Il Itis customary in the gas industry to limit the use of Table A flanges to working gas pressures not
exceeding 30Ibf/in? It is recommended that this limitation be also applied to compressed air.

9 BS EN 13480-1 - Formerly BS 3602, ‘Ferrous pipes and piping installations for and in connection
with land boilers’.

This rating applies only up to and including the 12” flange size.
Above this size the pressure rating shall be reduced to 150Ibf/in2.

11 This is the maximum pressure allowable for cast iron at 221°C.




COPPER ALLOY 2IN TO 3IN (INCLUSIVE)

°F to 250 300 350 400 450 500 Maximum
Hydraulic
Table [EETSETA Test
: 148.9 176.7 204.4 232.2 260.0 [ETORSH
to121.1 >
(Ibf/in?)
PRESSURE (LBF/IN?)
A 50% 25t 75
D 100 95 95 80 65 50 150
E 200 200 200 165 130 100 300
F 300 200 300 345 195 150 450
H 500 500 500 410 330 250 750
J 550 525 525 440 390 350 825
K 700 670 670 555 500 450 1050

PRESSURE (LBF/IN?) APPLYING TO THE SIZE RANGE

Over 3in to 24in Over 3in to 8in

A 50% = = = 25t = 75
D 100 95 90 80 65 50 150
E 175 165 155 135 120 100 265
F 250 240 220 195 175 150 375
H 400 380 350 320 285 250 600
J 550 525 485 440 390 350 825
K 700 670 615 555 500 450 1050

Intermediate values may be obtained by linear interpolation, except for Table A.

1 Itis customary in the gas industry to limit the use of Table A flanges to working gas pressures not
exceeding 30 Ibf/in?. It is recommended that this limitation be also applied to compressed air.

1 This rating applies to temperatures above 121.1°C up to and including 232.2°C.




CARBON STEEL

TEMPERATURE

°F 0t0250 0to450 500 550 600 650

-178t0  -17.81t0

1211 2329 260.0 287.8 315.6 343.3

PRESSURE (LBF/IN?)

A 50t 25*

D 100 95 85 80 70
E 200 185 170 155 140
F 300 280 255 235 215
H 500 465 430 395 355
J 700 650 600 550 500
K 900 835 770 705 645
R 1200 1115 1030 945 855
§ 1800 1670 1545 1415 1285
T 2800 2600 2400 2200 2000

Intermediate values above 232.2°C may be obtained by linear interpolation.

* This rating applies to temperatures above 121.1°C up to and including 232.2°C and does not
apply to flange sizes above 36in.

T Itis customary in the gas industry to limit the use of Table A flanges to working gas pressures not
exceeding 30 Ibf/in?. It is recommended that this limitation be also applied to compressed air.



700

371.1

65
130
195
320
450
580
770
1155
1800

750

399

55
115
170
285
400
515

1030
1600

800

427

50
100
150
250
350
450
600
900

1400

TEMPERATURE

825

44

850

454

468

PRESSURE (LBF/IN?)

215
300
390
520
780
1210

180
255
325
435
655
1025

150
210
265
355
535
835

482

115
160
205
275
415
645

Maximum
Hydraulic
Test

Pressure
(Ibf/in?)

150
300
450
750
1050
1350
1800
2700
4200




ALLOY STEELS

- »W XV XN <« =

°F

0to450 500
-17.8 to
2322 et

500
700
900
1200
1800
2800

550

287.8

TEMPERATURE

600

315.6

PRESSURE (LBF/IN?)
470 445 415
660 620 585
850 800 750
1135 1065 1000
1700 1600 1500
2645 2490 2335

650

3433

390
545
700
935
1400
2180

700

371.1

360
505
650
865
1300
2020

750

399

335
465
600
800
1200
1865




800

427

305
430
550
735
1100
1710

825

441

290
410
525
700
1050
1635

850

454

280
390
500
665
1000
1555

TEMPERATURE

875

468

900

482

925

496

PRESSURE (LBF/IN?)
265 250 195
370 350 270
475 450 350
635 600 465
950 900 700
1480 1400 1085

950

510

140
190
245
330
495
770

975

524

Maximum
Hydraulic

80
110
145
195
295
455

Test
Pressure
(Ibf/in?)

750
1050
1350

1800
2700
4200




STEEL 150LB

' Code Limitations. A product used under 2 Low Temperature Ratings. For a material
the jurisdiction of the ASME Boiler and Vessel shown in this and the following tables, the
Code of the ANSI Code for Pressure Piping pressure rating for service at any temperature
is subject to any limitation of that code. This below -20°F shall be the same as the rating
includes any maximum temperature limitation shown in the table for -20°F. For the ‘low
for a material, or a code rule governing the use temperature’ materials (ASTM A350/A350M -
of a material at a low temperature. Formerly ASTM A204 or ASTM A352/A352M

- Formerly ASTM A212), the pressure rating for
below -20°F shall be the same as shown for
carbon steel (at -20°F to 100°F).

MATERIAL
Service
Temp
Steel | Molyb | %% | 1-%2 | 1%-Y2 | 2% | 2%-1

-20°F 101002 275
150 255
200 240
250 225
300 210
350 195
400 180
450 165
500 150
550 140
600 130
650 120
700 110
750 100
800 92
850 82" 82
875 75 75| 75
900 00 | 70 | 70
925 60" | eor | 60
950 550 | 55 | 55
975 500 | sor | 50
1000 40" 40 | 40
Hydrostatic Shell Test Pressure 425




ALL PRESSURES IN POUNDS PER SQUARE INCH GAUGE

Some of the materials listed in the

rating tables undergo a decrease in

impact resistance at temperatures

lower than -20°F to 100°F? to such an extent as
to be unable to safely resist shock

loadings, sudden changes of stress

or high stress concentrations.

Service

Cr-Mo | Cr-Mo Deg F
5-%2 | 5-%-Si
275

-20°F 01007

255 150
240 200
225 250
210 300
195 350
180 400
165 450
150 500
140 550
130 600
120 650
110 700
100 750
92 800
82 = 82 850
75 - - 875
70 = = 900
60 - - 925
55 = = 950
50 - - 975
40 = = 1000
425




STEEL 300LB

MATERIAL

Service

Temp

Deg F ¢r-Mo | Cr-Mo | Cr-Mo | Gr-Mo | Cr-Mo m-

Steel | Molyb | 12-% 1-%2 | 112 | 2-% 2Ya-1
-20°F t0100* 720

150 710
200 700
250 690
300 680
350 675
400 665
450 650
500 625
550 590
600 555
650 515
700 470 480 480 485 485 480 485 480
750 425 445 445 450 450 445 450 445
800 365 410 410 415 415 410 415 410
850 3001 370 370 385 385 370 385 370
875 2601 3551 355 365 365 355 365 355
900 2251 3351 885 350 350 335 350 335
925 1901 3201 320 335 835) 320 885 320
950 1551 3001 300 315 315 300 315 300
975 1201 2801 280 300 300 280 300 275
1000 851 2151 215 255 265 215 265 240
1025 215 2301 180 235 215
1050 170 1901 145 200 190
1075 135 1651 120 1701 165
1100 95 1351 95 1451 135
1125 751 1101 75 1251 115
1150 551 851 60 1051 95
1175 451 651 50 851 70
1200 351 401 40 701 50
1225




ALL PRESSURES IN POUNDS PER SQUARE INCH GAUGE

__ Service

Temp
r-Mo Cr-Mo P Deg F
5-%2
DEDDDD

615 720 515 515 |-20°F t01007
585 710 510 515 150
550 700 505 515 200
520 690 465 495 250
495 680 430 475 300
470 675 395 435 350
450 665 360 395 400
430 650 340 380 450
410 625 320 360 500
395 590 310 350 550
380 555 300 335 600
370 515 290 325 650
485 480 485 355 495 490 280 310 700
450 445 450 340 470 465 275 300 750
415 410 415 330 450 440 265 290 800
385 370 385 320 425 415 280 850
365 355 365 315 415 400 875
350 335 350 310 400 390 900
335 320 335 305 390 375 925
315 300 315 305 380 365 950
300 250 300 300 370 350 975
250 190 290 300 355 340 1000
215 155 240 295 345 325 1025
180 120 190 290 335 315 1050
145 105 150 275 325 300 1075
115 85 115 255 310 290 1100
95 75 95 225 300 270 1125
75 60 75 195 260 | 290 250 1150
65 50 65 175 215 | 260 225 1175
50 40 50 155 170 | 235 205 1200
135 140 | 205 185 1225




STEEL 300LB

MATERIAL

Service

Temp
Deg F | carbon | Carbon | Cr-Mo | Cr-Mo | Cr-Mo | Cr-Mo | Cr-Mo
Steel | Molyb | -1 1-% 1V4-%2 2-2 2Vs-1

1250
1275
1300
1325
1350
1375 | | For Notes 1 and 2 see 150l table

1400
1425
1450
1475
1500
Hydrostatic Shell Test Pressure 1100




ALL PRESSURES IN POUNDS PER SQUARE INCH GAUGE

__ Service

Temp
Cr-Mo | Cr-Mo Deg F

5-%2 347 &
o T o Ton o

110 115 180 165 1250
100 95 160 140 1275
85 75 135 120 1300
75 65 115 100 1325
60 50 95 80 1350
55 45 80 70 1375
50 40 70 55 1400
40 35 60 45 1425
35 30 50 40 1450
30 30 45 30 1475
25 25 35 25 1500
925 1100 775




STEEL 400LB

MATERIAL

Service

Temp

Deg F ¢r-Mo | Cr-Mo | Cr-Mo | Gr-Mo | Cr-Mo m-

Steel | Molyb | 12-% 1-%2 | 112 | 2-% 2Ya-1

-20 to 100? 960
150 945
200 930
250 920
300 910
350 900
400 890
450 870
500 835
550 790
600 740
650 690
700 635 640 640 645 645 640 645 640
750 575 590 590 600 600 590 600 590
800 490 545 545 555 5t5) 545 565! 545
850 4001 495 495 510 510 495 510 495
875 3501 4701 470 490 490 470 490 470
900 2951 4501 450 465 465 450 465 450
925 2501 4251 425 445 445 425 445 425
950 2051 4001 400 420 420 400 420 400
975 1601 3701 370 400 400 370 400 365
1000 1151 2851 285 345 BHb) 285 865) 320
1025 285 3051 240 310 285
1050 230 2501 190 265 250
1075 180 2151 160 2301 215
1100 130 1851 125 1901 185
1125 1001 1501 105 1651 155
1150 701 1151 80 1351 125
1175 601 851 65 1151 95
1200 451 551 55 901 70
1225




ALL PRESSURES IN POUNDS PER SQUARE INCH GAUGE

__ Service

Temp
r-Mo Cr-Mo P Deg F
5-%2
T [ e

825 960 685 685 |-20to 1002
775 945 680 685 150
730 930 670 685 200
695 920 625 660 250
660 910 575 635 300
630 900 530 580 350
600 890 485 525 400
575 870 455 505 450
550 835 425 485 500
530 790 410 465 550
510 740 400 445 600
490 690 385 430 650
645 640 645 475 660 655 375 415 700
600 590 600 455 625 620 365 400 750
555 545 555 440 595 585 355 385 800
510 495 510 425 565 550 375 850
490 470 490 420 550 535 875
465 450 465 415 535 520 900
445 425 445 410 520 500 925
420 400 420 405 505 485 950
400 330 400 405 490 470 975
335 250 390 400 475 450 1000
285 205 320 395 460 435 1025
240 160 250 390 445 415 1050
195 135 200 365 430 400 1075
150 115 150 345 415 390 1100
125 100 125 305 400 360 1125
100 80 100 265 345 | 390 330 1150
85 70 85 235 290 | 350 305 1175
70 55 70 205 230 | 310 275 1200
175 190 | 275 245 1225




STEEL 400LB

MATERIAL

Service

Temp
Deg F | carbon | Carbon | Cr-Mo | Cr-Mo | Cr-Mo | Cr-Mo | Cr-Mo
Steel | Molyb | -1 1-% 1V4-%2 2-2 2Vs-1

1250
1275
1300
1325
1350
1375 | | For Notes 1 and 2 see 150l table

1400
1425
1450
1475
1500
Hydrostatic Shell Test Pressure 1450




ALL PRESSURES IN POUNDS PER SQUARE INCH GAUGE

__ Service

Temp
Cr-Mo | Cr-Mo Deg F

5-%2 347 &
o T Lo o o

150 150 240 215 1250
130 125 215 190 1275
110 100 185 160 1300
95 85 155 135 1325
80 70 125 105 1350
75 60 105 90 1375
65 55 90 75 1400
55 50 80 60 1425
45 40 70 50 1450
40 40 55 40 1475
35 35 45 35 1500
1250 1450 1025




STEEL 600LB

MATERIAL

Service

Temp

Deg F ¢r-Mo | Cr-Mo | Cr-Mo | Gr-Mo | Cr-Mo m-

Steel | Molyb | 12-% 1-%2 | 112 | 2-% 2Ya-1

-20 to 100? 1440
150 1420
200 1400
250 1380
300 1365
350 1350
400 1330
450 1305
500 1250
550 1180
600 1110
650 1030
700 940 960 960 965 965 960 965 960
750 850 890 890 900 900 890 900 890
800 730 815 815 835 835 815 835 815
850 6001 745 745 765 765 745 765 745
875 5251 7101 710 735 735 710 735 710
900 4451 6701 670 700 700 670 700 670
925 3751 6351 635 665 665 635 665 635
950 3101 6001 600 635 635 600 635 600
975 2401 5551 555 600 600 555 600 550
1000 1701 4301 430 515 535 425 535 480
1025 430 4551 355 465 430
1050 345 3751 290 400 375
1075 265 3251 240 3451 325
1100 190 2751 190 2901 275
1125 1501 2251 155 2451 230
1150 1051 1701 120 2051 185
1175 851 1251 100 1701 145
1200 701 801 80 1351 105
1225




ALL PRESSURES IN POUNDS PER SQUARE INCH GAUGE

__ Service

Temp
r-Mo Cr-Mo P Deg F
5-%2
T [ T e

1235 1440 1030 | 1030 |-20 to 100
1165 1420 1020 | 1030 150
1095 1400 1005 | 1030 200
1040 1380 935 990 250
985 1365 860 955 300
945 1350 795 870 350
900 1330 725 790 400
860 1305 680 755 450
825 1250 640 725 500
795 1180 615 695 550
765 1110 600 670 600
735 1030 575 645 650
965 960 965 710 985 980 560 620 700
900 890 900 685 940 930 545 600 750
835 815 835 660 895 880 535 580 800
765 745 765 640 850 830 560 850
735 710 735 630 825 805 875
700 670 700 620 805 780 900
665 635 665 615 780 755 925
635 600 635 610 760 725 950
600 495 600 605 735 700 975
500 375 585 600 715 675 1000
430 310 480 595 690 650 1025
355 240 375 585 670 625 1050
290 205 300 550 645 600 1075
225 170 225 515 625 585 1100
190 145 190 455 600 540 1125
150 125 150 395 520 | 585 495 1150
125 105 125 350 430 | 525 455 1175
105 80 105 310 345 | 465 410 1200
265 285 | 415 370 1225




STEEL 600LB

MATERIAL

Service

Temp
Deg F | carbon | Carbon | Cr-Mo | Cr-Mo | Cr-Mo | Cr-Mo | Cr-Mo
Steel | Molyb | -1 1-% 1V4-%2 2-2 2Vs-1

1250
1275
1300
1325
1350
1375 | | For Notes 1 and 2 see 150l table

1400
1425
1450
1475
1500
Hydrostatic Shell Test Pressure 2175




ALL PRESSURES IN POUNDS PER SQUARE INCH GAUGE

__ Service

Temp
Cr-Mo | Cr-Mo Deg F

5-%2 347 &
o T Lo Ton o

225 225 365 325 1250
195 190 320 285 1275
170 150 275 240 1300
145 125 230 200 1325
125 105 185 160 1350
110 95 160 135 1375
95 80 135 110 1400
80 70 120 95 1425
70 60 105 75 1450
60 55 85 65 1475
50 50 70 50 1500
1875 2175 1550




Flexi Support Systems

Heavy Duty Modular Frameworks to
Support Heavier & Larger Buiding Services

riba
product
selector

ﬁ /pumph.co.uk ﬁ /fpumphouseltd ﬂ /pumphouseltd m /pump-house-itd g /pumphousepumps

The Problem Solver

UTC - Universal Transition Coupling

Fast and Easy Installation -
Slide & Tighten™ technology

Complete Security - pre assembled and no
risk of damage to pipes when fitting

High Performance Materials - manufactured
from advanced thermoplastic engineered
materials

Complete Coverage - connecting a wide
variety of pipes together including Copper,
Stainless Steel, ABS, Galvanised Iron and
Lead

For more information visit www.philmac.co.uk
or contact us on 0844 335 0016

The connection you can trust.
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APPLICATION SUMMARY

Size LTHW | MTHW | HTHW | Chilled

LG Range | g0°C [90-120°C| 120-180°C |  Water
15-50 RS - - -
Gate 15-80  255M  255M  255M" 255M
50-200  TXSISE  TXS/SE - TXS/SE
15-50 9655 9655 - 9655
15-50  OGSNREXT 96SNREXT - 9G5NREXT

966S/LS/ 9665/

1550554 exrioeeis Ls/opels
15-32 966T = = =
15-25/28 Miniball = = =
15-50/54 = = = =
Ball
15-32 = = = =
15-50 985DZR  985DZR = =
986PR/BL  986PR/BL
e Pressfit  Pressfit ) )
15-50 LN190 LN190 = =
15-50 LN240 LN240 = =
65-100 967S 967S = =
15-50 62S 62S = °
Globe
50-200 9XS 9XS = o
Butterfly 50-300  16LSE/SSE = = 16LSE/SSE
* 9barg 180°C 1 Mains Cold Water ~ § 10bar Maximum ° 15.9bar Maximum
** Inert Gases $ 70°C Maximum - 10bar Maximum at 150°C > 14bar Maximum

A Tank Cold Water + 100°C Maximum
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MCwt
Potable | TCW s‘fgg‘e‘“m
Water
R55 - RS5

- - : . 255M - 255M

- - . : 7XS/SE - 7XS/SE

- - - - 9655 - 9655
966S/ 9668/ 9665/ ) 9665/ ) 9665/
LS/968/LS  LS/968/LS LS/968/LS LS/968/LS LS/968/LS
966T 966T 9667 - - - -
Miniball  Miniball  Miniball - - - -

: - - : - 966SYL/968SYL -

- - - - - 966SYT -
985DZR  985DZR  985DZR - 985DZR - 985DZR
986PR/BL  986PR/BL  986PR/BL - - - -

- - - - LN190 - LN190

- - - - LN240 - LN240
9675 9675 9675 - 9675 - 9675

- - : 625 - - 625

- - : xS - - XS
16LSE/SSE 16LSE/SSE 16LSE/SSE -  16LNB/LSB  16LNBY/LSB  16LNB/LSB
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APPLICATION SUMMARY

Size | yryw | MTHW | HTHW

Chilled
Valve Type “;’:ﬂe <90°C |90-120°C| 120-180°C | Water
15-80 1138 1138 113S 1138
Swing
65-300 8XS 8XS 8Xs 8XS
Dual Plate
Wafer NRy  50-300 10XS - - 10XS
15-80 965 965 - 96S
Horizontal Lift
15-50 99 99 99
Non-Return/ Vertical
Check Lift (Spring ~ 15-50 103S 1038 103S 1038
Assisted)
Single Check 15 50115.08 1015/5¢ - ; -
Double Check 5 50508 1025/5¢ - - -
Single and
DoubleNRYy ~ 207250 11XS - - -
; 15-50 901S/SC  901S/SC - 9018
Venturi unble Venturi DRV
Regulating 65-300 901XS - 2 901XS
Fixed Orifice 15-50 9510 9510 - 9510
Double DRV
Regulating 65-200 9510X 9510X - 9510X
* 9barg 180°C 1 Mains Cold Water ~ § 10bar Maximum ° 15.9bar Maximum
** Inert Gases 1 70°C Maximum - 10bar Maximum at 150°C > 14bar Maximum

A Tank Cold Water + 100°C Maximum

For more information on any of our BOSS™
products, contact the BOSS™ technical team.
Email: technicalteam@bssgroup.com
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Domestic | MCW?*
Hot Potable Sze:l?;rto
Water Water

1138
- - . : - - 8XS

- - . : - - 963
- - . : - - 998

- - . : - - 1038

101S/SC  101S/SC  101S/SC o S = o
1025/SC  102S/SC  102S/SC = = = =

11XS 11XS 11XS o = = o
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APPLICATION SUMMARY

Size .
LTHW | MTHW | HTHW Chilled
Valve Typs Rande | <90°C [90-120°C| 120-180°C |  Water
\égrl')‘;{/' 15-50  900S/SC  900S - 9008
\F’g’gg{; 65-300  900XSS : - 900XSS
FODRV with
Commissioning [HREFR 15-50 903S 903S = 903S
Sets
FODRV 15-50 9515 9515 . 9515
"’é‘:ﬁf(‘)ﬂg 15-50 9400 9400 - 9400
“’é‘i;‘i;’l‘f 65-200  9400X  9400X - 9400X
Pressure
Independent PICV 15-50 902 902 - 902
Control Valve
Differential
Pressure Control DPCV 15-50 904 904 - 904
Valve
DIZR'NET (I DPCV Partner
» e . 15-50 903S 903S 2 903S
S:: 15-50 47N 47N } 47N
E 15-100 47XN 47XN . 47XN
§ 15-28 46CW - 2 -
E Strainers 15-50 46W : 3 -
S 50-300 52XN 52XN 2 52XN
|
E'_ 65-200 52W - 5 52W
:5 15-50 5158 51SS - 51SS
=
E‘ * 9barg 180°C 1 Mains Cold Water ~ § 10bar Maximum ° 15.9bar Maximum
N ** Inert Gases $ 70°C Maximum - 10bar Maximum at 150°C = 14bar Maximum
= A Tank Cold Water + 100°C Maximum
@«
7]
S
Q
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MCwt
Potable | Tow" Sgeglgrto
Water

- - . 47N - - 47N
- - . 47N - - 47XN
46CW  46CW  46CW - - - -
46W 46W 46W . - - -
- - . . 52XN - :
52W 52W 52W . - :
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APPLICATION SUMMARY

LTHW MTHW HTHW Chilled

RO <90°C [90-120°C| 120-180°C | Water
81HU 81HU - 81HU
370 - - 370
Drain Cocks 371LS = = 371LS
372/CP - - -
22S - - -
Thermostatic
Mixing BOSSMIX - - - -
GELEIAEITEN  BOSSTRV 15 BOSSTRV - - -
Thermal
Balancing TBV 205 15-22 - - - -
707 EPDM 15-50 707 EPDM 707 EPDM - 707 EPDM
CEICNLETEE 707 AFLAS 15-50 707 AFLAS 707 AFLAS 707 AFLAS 707 AFLAS
959 Hi-Lift 15-50 959 959 959 959
Pressure PRV - 216 15-28 - - - -
Reducing Valve 15-50 _ R R R
Reduced
RPZ -
Backflow 15-100 = = = =
Preventer LR
Flow Calfow 15 B . . .
Regulators 282CF
* 9barg 180°C 1 Mains Cold Water ~ § 10bar Maximum ° 15.9bar Maximum
** Inert Gases $ 70°C Maximum - 10bar Maximum at 150°C > 14bar Maximum

A Tank Cold Water + 100°C Maximum
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Mcw*

Potable oW
Water

Steam

0
10bar

370 370 370 - - - -
372/CP  372/CP  372/CP - - - -
BOSSMIX  BOSSMIX  BOSSMIX : - - :

205 - 2 : - - c

707 EPDM 707 EPDM 707 EPDM

= 707 EPDM = °

707 AFLAS® 707 AFLAS = o

959 959 959 959> 959 = =

216 216 216 - 216 216** -

216 216 216 o 216 216** o
- 574/575  574/575 - - -

282CF 282CF 282CF
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BOSS™ 707 RELIEF VALVES

AIR CAPACITY CHART
(I/s) @ 0.3barg or 10% overpressure* and 15°C

BS EN ISO 4126 Pt 1 (BS EN ISO 4126 - Formerly BS 3601)

Set
Pressure
(barg)

0.35 3.93 15.0 247 38.7 60.6
1.0 8.28 23.9 31.6 52.0 81.5 128
2.0 13.6 39.1 517 85.0 133 209
3.0 18.3 52.8 69.8 115 180 282
4.0 22.9 66.3 87.6 144 226 354
5.0 27.6 79.7 105 173 272 426
6.0 32.3 93.2 123 203 317 497
7.0 36.9 107 141 232 363 569
8.0 41.6 120 159 261 409 641
9.0 46.2 134 177 290 455 713
10.0 50.9 147 194 320 501 785
12.0 60.2 230 378 593 929
12.5 66.6 239 393 616 965
14.0 69.5

16.0 78.9

*Minimum overpressure = 0.07barg at set pressure less than 1.0barg.

Other Gases

If you wish to use the valve on other compatible gases, the sizing details above can be used.
The valve capacity will, however, change depending on the specific gravity of the flowing
gas. Multiply the valve air capacity by 1/./SG to give the gas capacity.

SG = specific gravity (relative to air = 1).
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SAFETY RELIEF VALVE FOR STEAM

SATURATED STEAM CAPACITY CHART
kg/h
BS EN IS0 4126 Pt 1 (BS EN ISO 4126 - Formerly BS 3601 @ 10% overpressure®)

Set
Pressure
(barg)

0.35 9.68 28.0 37.0 60.8 95.3 149
1.0 22.6 65.2 86.2 142 222 348
2.0 35.9 104 137 225 353 553
3.0 47.8 138 182 300 470 737
4.0 59.3 17 226 372 583 914
5.0 76.6 221 292 481 753 1181
6.0 89.0 257 340 559 876 1372
7.0 99.9 289 381 627 983 1540
8.0 112 324 428 705 1104 1731
9.0 123 355 469 ! 1208 1893

10.0 135 390 515 848 1329 2082

12.0 157 600 987 1548 2425

12,5 167 637 1048 1642 2573

14.0 182

16.0 201

* Minimum overpressure = 0.07barg at set pressure less than 0.7barg.
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BOSS™ 707 RELIEF VALVES

WATER CAPACITY CHART
I/min @ 10% overpressure* @ 20°C
BS EN ISO 4126 - Formerly BS 3601

Set
Pressure
(barg)

0.35 10.3 29.8 39.4 64.8 159
1.0 16.7 48.3 63.8 105 164 258
2.0 236 68.3 90.2 148 233 364
3.0 28.9 83.6 110 182 285 446
4.0 33.4 96.5 128 210 329 515
5.0 37.4 108 143 235 368 576
6.0 40.9 118 156 257 403 631
7.0 44.2 128 169 278 435 682
8.0 47.3 137 180 297 465 729
9.0 50.1 145 191 315 493 773
10.0 52.8 153 202 332 520 815
12.0 57.9 221 363 570 893
12.5 59.1 226 371 581 911
14.0 62.5

16.0 66.8

*Minimum overpressure = 0.07barg at set pressure less than 0.7barg.

Other Liquids

If you wish to use the valve on other compatible liquids, the sizing details above can be
used. The valve capacity will, however, change depending on the specific gravity of the
flowing liquid. Multiply the valve water capacity by 1/\/ SG to give the liquid capacity.

SG = specific gravity (relative to water = 1).
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SAFETY VALVES

HOT WATER CAPACITY CHART (kW)

For a pressurised (unvented) system
BS EN ISO 4126 - Formerly BS 3601 @ 10% overpressure*

Set
Pressure
(barg)

0.35 6.88 19.9 26.3 432 106
1.0 14.0 40.5 53.5 88.0 138 216
2.0 22.9 66.3 87.5 144 226 354
3.0 30.9 89.4 118 194 304 477
4.0 38.8 112 148 244 382 599
5.0 46.7 135 178 293 460 720
6.0 54.6 158 208 343 537 842
7.0 62.5 181 239 392 615 964
8.0 70.4 203 269 442 693 1085
9.0 78.3 226 299 491 770 1207
10.0 86.2 249 329 541 848 1329
12.0 102 389 640 1003 1572
12.5 106 404 665 1042 1633
14.0 118

16.0 133

* Minimum overpressure = 0.07barg at set pressure less than 0.7barg.

Note

Pressurised (unvented) hot water systems have the entire discharge capacity handled
solely by the valve.

Open vented systems take into account the discharge capacities of the vent. Hence
the equivalent discharge of the valve/system is considered to be double the above
chart capacities.
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AVAILABLE
NOwW

Taking care in
special environments.

Not just any rad.
Stelrad.

NEW LST Standard Deco

4 Stelrad Y

Radiator Group Find out more at Stelrad.com N

Introducing the NEW LST Standard Deco and LST i Plus Deco featuring new easy clean and modern

aesthetics, making them the perfect addition to the Stelrad Safety range. u n o, B
All LST radiators meet the NHS Guidance for safe hot water and surface temperature and are finished =
with antibacterial paint as standard, making them the No.1 choice for safety-critical environments.

QUALITY PRODUCTS | EXTENSIVE RANGE | VALUE FOR MONEY | EASY INSTALLATION




|
GEBERIT DRAINAGE SYSTEMS .GEBERIT

QUIETLY GETTING
ON WITH BEING \

| o
Ll W

If it's new drainage innovation you're looking for, Geberit Silent-PP is

KNOWwW the perfect solution. An excellent way to maximise noise insulation
How performance whilst minimising installation time and therefore reducing
INSTALLED costs. This push fit system is perfect wherever rapid, economical and

sound optimised drainage installations are required.

geberit.co.uk/Silent-PP

+GF+

Automation made easy

* Measurement
* Control
* Actuation
J * Valves

Y+

_f

i | Fa

www.gfps.com/uk



For all inclusive system filtration
Boss™ X-POT®
ALL IN ONE

1-?‘
—

Side Stream
Air and Dirt Filters

Posing Separators

Pots

w

L w * Space saving single unit

UK’s leading system filtration, Heating or B HENLIEIFENIES
* BSRIA Best practice for

Cooling, consolidated into one product water quality

Make sure to protect your

new heating or cooling system
components against legacy
sludge with the UK’s benchmark
side stream filtration solution.
One easy install, 24/7 protection.

Less repairs, less upgrades, less cold spots - maintain your system with BOSS™ X-POT®

VE XD Available at your local BSS branch




FLOW

RATES

Mesh sizes

Water flow rates - copper

Water flow rates - steel

Gas flow rates
Natural gas - medium grade steel
Natural gas - copper pipes

Air flow rates

227
230
238
246
246
252
256

225



el

WILD BRINGS THE FUTURE

Fioneenng far You




MESH SIZES PAGE 1 OF 2

SIEVE MICRON SIZE COMPARISON TABLE

8000 8 n/a
6700 6.7 1
5600 5.6 S
4750 4.75 35
4000 4 4
3350 3.35 5
2800 2.8 6
2360 2.36 7
2000 2 8
1700 1.7 10
1400 1.4 12
1180 118 14
1000 1 16
850 0.85 18
710 0.71 22
600 0.6 25
500 0.5 30

425 0.425 36




MESH SIZES PAGE 2 OF 2

SIEVE MICRON SIZE COMPARISON TABLE

300 0.3 52
250 0.25 60
212 0.212 72
180 0.18 85
150 0.15 100
125 0.125 120
106 0.106 150
90 0.09 170
75 0.075 200
63 0.063 240
53 0.053 300
45 0.045 350
38 0.038 400
32 0.032 440
25 0.025 n/a
20 0.02 n/a
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TERRAIN

You wouldn’t expect your beer to
arrive like this. Why should your
drainage stacks be any different?

For a quicker, more cost-effective i ion, the Polypipe Ad Service will design,
manufacture and deliver complete drainage stacks featuring Terrain drainage systems,
directly to site, with minimal assembly required.

Drainage stacks from Terrain. Why install any other way?

.
9 Pol
For more information, visit polypipe.com/terraindrai k @ o yp'pe




FLOW OF WATER AT 75°C IN COPPER PIPES
“-mmm—

80.0 0.020 0.3 0.038 0.4 0.110 0.8

82.5 0.020 0.3 0.038 0.4 0.112 0.8

85.0 0.021 0.3 0.039 0.4 0.114 0.8

87.5 0.021 0.3 0.040 0.4 0.116 0.8

90.0 0.021 0.3 0.040 0.4 0.118 0.8

92.5 0.022 0.3 0.041 0.4 0.120 0.8

95.0 0.022 0.3 0.042 0.4 0.122 0.8

97.5 0.022 0.3 0.042 0.4 0.124 0.8

100.0 0.023 0.3 0.043 0.4 0.125 0.8

120.0 0.3 0.025 0.3 0.047 0.5 0.139 0.8

140.0 0.028 0.3 0.052 0.5 0.152 0.8

160.0 0.030 0.3 0.056 0.5 0.164 0.8

180.0 0.032 0.3 0.060 0.5 0.175 0.8

200.0 0.034 0.4 0.064 0.5 0.186 0.9

220.0 0.036 0.4 0.067 0.5 0.196 0.9

240.0 0.038 0.4 0.071 0.5 0.206 0.9

260.0 0.039 0.4 0.074 0.5 0.215 0.9

280.0 0.041 0.4 0.077 0.5 0.224 0.9

0.043 0.4 0.080 0.5 0.233 0.9

320.0 0.5 0.044 0.4 0.083 0.5 0.242 0.9

340.0 0.046 0.4 0.086 0.5 0.250 0.9

360.0 0.048 0.4 0.089 0.5 0.258 0.9

380.0 0.049 0.4 0.092 0.5 0.266 0.9

400.0 0.050 0.4 0.094 0.5 0.274 0.9

420.0 0.052 0.4 0.097 0.5 0.282 0.9

440.0 0.053 0.4 0.099 0.5 0.289 0.9

460.0 0.055 0.4 0.102 0.5 0.297 1.0

c@ 480.0 0.056 0.4 0.104 0.6 0.304 1.0
< 500.0 0.057 0.4 0.107 0.6 0.311 1.0
; 520.0 0.059 0.4 0.109 0.6 0.318 1.0
(=) 540.0 0.060 0.4 0.112 0.6 0.324 1.0
'-T‘. 560.0 0.061 0.4 0.114 0.6 0.331 1.0

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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0.223 11 0.403 15 0.679 19 80.0
0.227 11 0.410 15 0.691 2.0 82.5
0.231 11 0.417 15 0.703 2.0 85.0
0.235 11 0.424 15 0.714 2.0 87.5
0.239 11 0.430 15 0.725 2.0 90.0
0.242 11 0.437 15 0.737 2.0 925
0.246 11 0.444 15 0.748 2.0 95.0
0.250 11 0.450 15 0.759 2.0 97.5
0.253 11 0.457 1.5 0.769 2.0 100.0
0.281 52 0.506 1.6 0.852 2.0 120.0
0.306 12 0.551 1.6 0.928 2l 140.0
0.330 12 0.594 1.6 1.000 2.1 160.0
0.352 12 0.635 1.6 1.070 2.1 180.0
0.374 12 0.673 17 1.130 22 200.0
0.394 12 0.710 1.7 1.190 2.2 1.0 220.0
0.414 1.3 0.745 17 1.250 22 240.0
0.433 13 0.779 17 1.310 22 260.0
0.451 1.3 0.812 17 1.370 22 280.0
0.469 1.3 0.844 1.7 1.420 2.3 300.0
0.486 13 0.874 1.8 1.470 2.3 320.0
0.503 13 0.904 1.8 1.520 2.3 340.0
0.519 1.3 0.934 1.8 1.570 2.3 360.0
0.535 1.3 0.962 1.8 1.620 23 380.0
0.551 1.3 0.990 1.8 1.660 23 400.0
0.566 13 1.020 1.8 1.710 23 420.0
0.581 1.4 1.040 1.8 1.750 2.4 440.0
0.595 14 1.070 1.8 1.800 2.4 1.5 460.0
0.610 14 1.100 1.8 1.840 2.4 480.0
0.624 14 1.120 1.8 1.880 2.4 500.0
0.637 14 1.150 1.8 1.920 2.4 520.0
0.651 14 1.170 1.9 1.960 2.4 540.0

0.664 14 1.190 1.9 2.000 2.4 560.0




FLOW OF WATER AT 75°C IN COPPER PIPES
“-mmm—

580.0 0.062 0.4 0.116 0.6 0.338 1.0
600.0 0.064 0.4 0.119 0.6 0.344 1.0
620.0 0.065 0.4 0.121 0.6 0.350 1.0
640.0 0.066 0.4 0.123 0.6 0.357 1.0
660.0 0.067 0.4 0.125 0.6 0.363 1.0
680.0 0.068 0.4 0.127 0.6 0.369 1.0
700.0 0.069 0.4 0.129 0.6 0.375 1.0
720.0 0.070 0.4 0.131 0.6 0.381 1.0
740.0 0.072 0.4 0.133 0.6 0.387 1.0
760.0 0.073 0.4 0.135 0.6 0.392 1.0
780.0 0.074 0.4 0.137 0.6 0.398 1.0
800.0 0.075 0.4 0.139 0.6 0.404 1.0
820.0 0.076 0.4 0.141 0.6 0.409 1.0
840.0 0.077 0.4 0.143 0.6 0.415 1.0
860.0 0.078 0.4 0.145 0.6 0.420 1.0
880.0 0.079 0.4 0.147 0.6 0.426 1.0
900.0 0.080 0.4 0.149 0.6 0.431 1.0
920.0 0.081 0.4 0.151 0.6 0.437 1.0
940.0 0.082 0.4 0.153 0.6 0.442 1.0
960.0 0.083 0.4 0.154 0.6 0.447 1.0
980.0 0.084 0.4 0.156 0.6 0.452 1.0
1000.0 1.0 0.085 0.4 0.158 0.6 0.457 1.0
1100.0 0.090 0.4 0.167 0.6 0.482 1.1
1200.0 0.094 0.5 0.175 0.6 0.506 11
1300.0 0.098 0.5 0.183 0.6 0.529 1.1
1400.0 0.103 0.5 0.191 0.6 0.551 1
1500.0 0.107 0.5 0.198 0.6 0.573 1
1600.0 0.111 0.5 0.205 0.6 0.593 11
1700.0 0.114 0.5 0.213 0.6 0.614 11
1800.0 0.118 0.5 0.219 0.6 0.633 1.1
1900.0 0.122 0.5 0.226 0.7 0.653 1.1
2000.0 0.125 0.5 0.233 0.7 0.671 1.1

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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0.677 14 1.220 1.9 2.040 2.4 580.0
0.690 14 1.240 19 2.080 2.4 600.0
0.703 1.4 1.260 1.9 2.120 2.4 620.0
0.715 1.4 1.280 1.9 2.160 2.4 640.0
0.728 1.4 1.310 1.9 2.190 25 660.0
0.740 1.4 1.330 1.9 2.230 25 680.0
0.752 1.4 1.350 19 2.260 25 700.0
0.764 1.4 1.370 19 2.300 25 720.0
0.775 14 1.390 19 2.330 2.5 740.0
0.787 14 1.410 19 2.370 2.5 760.0
0.798 1.4 1.430 19 2.400 2.5 2.0 780.0
0.810 1.4 1.450 19 2.440 2.5 800.0
0.821 1.4 1.470 19 2.480 2.5 820.0
0.832 1.5 1.490 19 2.500 2.5 840.0
0.843 1.5 1.510 1.9 2.540 2.5 860.0
0.853 15 1.530 2.0 2.570 2.5 880.0
0.864 15 1.550 2.0 2.600 2.5 900.0
0.875 15 1.570 2.0 2.630 2.5 920.0
0.885 15 1.590 2.0 2.660 225 940.0
0.896 15 1.610 2.0 2.690 225 960.0
0.906 15 1.620 2.0 2.720 2.6 980.0
0.916 15 1.640 2.0 2.750 2.6 1000.0
0.965 15 1.730 2.0 2.900 2.6 1100.0
1.010 1.5 1.820 2.0 3.040 2.6 1200.0
1.060 1.5 1.900 2.0 3.180 2.6 1300.0
1.100 1.5 1.980 2.0 3.310 2.6 1400.0
1.150 1.5 2.050 2.1 3.440 2 1500.0
1.190 16 2.130 2.1 3.560 2.7 3.0 1600.0
1.230 16 2.200 2.1 3.680 2.7 1700.0
1.270 16 2.270 2.1 3.800 2.7 1800.0
1.310 16 2.340 2.1 3.910 2.7 1900.0

1.340 16 2.400 2.1 4.020 2.7 2000.0




FLOW OF WATER AT 75°C IN GOPPER PIPES
s T T —

80.0 1.38 2.8 2.48 3.7 3.51 4.4
82.5 1.40 2.8 2.52 3.7 3.57 4.5
85.0 1.43 2.8 2.56 3.8 3.63 4.5
87.5 1.45 2.8 2.60 3.8 3.69 4.5
90.0 1.48 2.8 2.64 3.8 3.74 4.5
92.5 1.50 2.8 2.68 3.8 3.80 45
95.0 1.52 2.8 2.72 3.8 3.86 45
97.5 1.54 2.8 2.76 3.8 3.91 4.5
100.0 1.56 2.9 2.80 3.8 3.97 4.6
120.0 1.73 2.9 3.10 3.9 4.39 4.6
140.0 1.88 3.0 3.38 4.0 4.78 4.7
160.0 1.0 2.03 3.0 3.63 4.0 5.14 4.8
180.0 2.16 3.0 3.88 4.1 5.49 4.8
200.0 2.29 3.1 411 4.1 5.81 4.9
220.0 2.42 3.1 4.33 4.2 6.12 4.9
240.0 2.54 3.1 4.54 4.2 6.42 5.0
260.0 2.65 3.2 4.75 4.2 6.72 5.0
280.0 2.76 3.2 4.95 43 6.99 5.0
300.0 2.87 3.2 5.14 4.3 7.26 5.1
320.0 2.97 3.2 5.32 4.3 7.52 5.1
340.0 3.08 3.3 5.50 4.3 7.78 5.1
360.0 3.17 3.3 5.68 4.4 8.02 5.2
380.0 3.27 3.3 5.85 4.4 8.26 5.2
400.0 3.36 3.3 6.02 4.4 8.50 5.2
420.0 3.45 3.3 6.18 4.4 8.73 5.2
440.0 3.54 33 6.34 4.4 8.95 5.3
460.0 3.63 3.4 6.49 4.5 9.17 5.3
Elg 480.0 3.72 3.4 6.65 4.5 9.39 5.3
< 500.0 3.80 3.4 6.80 4.5 9.60 53
; 520.0 3.88 3.4 6.94 4.5 9.81 5.3
(=) 540.0 3.97 3.4 7.09 4.5 10.0 5.4
'-T‘. 560.0 2.0 4.05 3.4 7.23 4.5 10.2 5.4

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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9.18 72 16.2 9.5 25.8 11.9 80.0
9.33 72 16.5 9:5 26.3 11.9 82.5
9.49 72 16.8 ) 26.7 12.0 85.0
9.64 7.2 171 9.6 271 12.0 87.5
9.79 7.2 17.3 9.6 27.6 12.0 90.0
9.94 7.3 17.6 9.6 27.9 12.1 92.5
10.1 7.3 17.8 9.6 28.4 12.1 95.0
10.2 7.3 18.1 9.7 28.8 171 97.5
10.4 7.3 18.4 9.7 29.2 12.2 100.0
11.5 7.5 20.3 9i9 32.2 12.4 120.0
12.5 7.6 22 10.0 35.1 12.5 2.0 140.0
13.4 7.7 23.7 10.1 37.7 12.7 160.0
14.3 7.7 25.3 10.2 40.2 12.8 180.0
15.2 7.8 26.8 10.3 42.6 12.9 200.0
16.0 7.9 28.2 10.4 44.8 13.0 220.0
16.7 8.0 29.6 10.5 47.0 13.1 240.0
17.5 8.0 30.9 10.6 491 13.2 260.0
18.2 8.1 32.2 10.6 51.1 13.3 280.0
18.9 8.1 33.4 10.7 53.0 13.4 300.0
19.6 8.2 34.6 10.8 55.0 13.5 3.0 320.0
20.2 8.2 35.7 10.8 56.8 13.5 340.0
20.9 8.3 36.9 10.9 58.5 13.6 360.0
21.5 8.3 38.0 10.9 60.3 13.6 380.0
224 8.3 39.0 11.0 62.0 13.7 400.0
22.7 8.4 40.1 11.0 63.6 13.8 420.0
23.3 8.4 411 1.1 65.2 13.8 440.0
23.9 8.4 421 1.1 66.8 13.9 460.0
24.4 8.5 431 1.1 68.4 13.9 480.0
25.0 8.5 441 1.2 69.9 13.9 500.0
25.5 8.5 45.0 1.2 7.4 14.0 520.0
26.0 8.5 46.0 11.2 729 14.0 4.0 540.0

26.6 8.6 46.8 11.3 74.3 14.1 560.0




FLOW OF WATER AT 75°C IN GOPPER PIPES
s T T —

580.0 4.12 3.4 7.37 4.6 10.4 5.4
600.0 4.20 3.4 7.51 4.6 10.6 5.4
620.0 4.28 3.5 7.64 4.6 10.8 5.4
640.0 4.35 3.5 7.78 4.6 11.0 55
660.0 4.43 3.5 7.91 4.6 1.2 515
680.0 4.50 3.5 8.04 4.6 1.4 5.5
700.0 4.57 3.5 8.17 4.6 11.6 5.5
720.0 4.64 315 8.29 4.7 1.7 5.5
740.0 4.7 3.5 8.42 4.7 1.9 5.5
760.0 4.78 3.5 8.54 4.7 121 5.5
780.0 4.85 3.5 8.66 4.7 12.2 5.5
800.0 4.92 3.5 8.78 4.7 12.4 5.6
820.0 4.98 3.5 8.90 4.7 12.6 5.6
840.0 5.05 3.6 9.02 4.7 12.7 5.6
860.0 5.12 3.6 9.14 4.7 12.9 5.6
880.0 5.18 3.6 9.25 47 13.1 5.6
900.0 5.24 3.6 9.37 4.7 13.2 5.6
920.0 5.31 3.6 9.48 4.8 13.4 5.6
940.0 5.37 3.6 9.59 4.8 13.5 5.6
960.0 5.43 3.6 9.70 4.8 13.7 5.6
980.0 5.49 3.6 9.81 4.8 13.8 5.7
1000.0 5.56 3.6 9.92 4.8 14.0 5.7
1100.0 3.0 5.85 3.6 10.4 4.8 14.7 5.7
1200.0 6.14 3.7 11.0 4.9 15.5 5.8
1300.0 6.41 3.7 1.4 4.9 16.1 5.8
1400.0 6.67 3.7 1.8 4.9 16.8 5.8
1500.0 6.93 3.7 12.4 5.0 17.4 5.9
‘ll.lg 1600.0 7.18 3.8 12.8 5.0 18.1 5.9
< 1700.0 7.42 3.8 13.2 5.0 18.7 5.9
; 1800.0 7.65 3.8 13.6 5.0 19.2 5.9
(=) 1900.0 7.88 3.8 14.0 5.1 19.8 6.0
'-T‘. 2000.0 8.10 3.8 14.4 5.1 20.4 6.0

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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27.1 8.6 417 11.3 75.7 14.1 580.0
27.6 8.6 48.6 11.3 771 14.1 600.0
28.1 8.6 49.5 11.4 78.5 14.2 620.0
28.5 8.7 50.3 1.4 79.8 14.2 640.0
29.0 8.7 51.2 1.4 81.2 14.2 660.0
29.5 8.7 52.0 1.4 825 14.3 680.0
30.0 8.7 52.8 1.5 83.8 14.3 700.0
30.4 8.8 53.6 1.5 85.1 14.3 720.0
30.9 8.8 54.4 1.5 86.3 14.4 740.0
31.3 8.8 55.2 1.5 87.6 14.4 760.0
31.8 8.8 55.9 11.6 88.8 14.4 780.0
32.2 8.8 56.8 11.6 90.0 14.5 800.0
32.6 8.8 57.5 11.6 91.2 14.5 820.0
33.1 8.9 58.3 11.6 92.4 14.5 5.0 840.0
33.5 8.9 59.0 1.7 93.9 14.5 860.0
33.9 8.9 59.7 1.7 94.8 14.6 880.0
34.3 8.9 60.5 1.7 95.9 14.6 900.0
34.7 8.9 61.2 1.7 97.0 14.6 920.0
35.1 8.9 61.9 1.7 98.2 14.6 940.0
35.5 9.0 62.6 11.8 99.3 14.6 960.0
35.9 9.0 63.3 11.8 100.0 14.7 980.0
36.3 9.0 64.0 11.8 102.0 14.7 1000.0
38.2 9.1 67.4 11.8 107.0 14.8 6.0 1100.0
40.1 9.1 70.6 12.0 1200.0
41.8 9.2 73.7 12.0 1300.0
43.6 9.2 76.7 121 1400.0
452 9.3 79.6 171 1500.0
46.8 9.3 1600.0
48.3 9.4 1700.0
49.8 9.4 1800.0

1900.0

2000.0




FLOW OF WATER AT 75°C IN STEEL PIPES
“nmmmm—

80.0 0.021 0.3 0.045 0.4 0.105 0.7 0.194 0.9
82.5 0.021 0.3 0.046 0.4 0.107 0.7 0.197 0.9
85.0 0.022 0.3 0.046 0.4 0.108 0.7 0.201 0.9
87.5 0.022 0.3 0.047 0.4 0.110 0.7 0.204 0.9
90.0 0.023 0.3 0.048 0.4 0.112 0.7 0.207 0.9
925 0.023 0.3 0.049 0.4 0.113 0.7 0.210 0.9
95.0 0.023 0.3 0.049 0.4 0.115 0.7 0.213 0.9
97.5 0.024 0.3 0.050 0.4 0.117 0.7 0.216 0.9
100.0 0.024 0.3 0.051 0.4 0.118 0.7 0.219 0.9
120.0 0.026 0.3 0.056 0.4 0.131 0.7 0.242 0.9
140.0 0.3 0.029 0.3 0.061 0.5 0.142 0.7 0.262 0.9
160.0 0.031 0.3 0.065 0.5 0.152 0.7 0.282 1.0
180.0 0.033 0.3 0.070 0.5 0.162 0.7 0.300 1.0
200.0 0.035 0.3 0.074 0.5 0.172 0.7 0.317 1.0
220.0 0.037 0.3 0.078 0.5 0.181 0.7 0.334 1.0
240.0 0.039 0.3 0.081 0.5 0.189 0.7 0.349 1.0
260.0 0.040 0.3 0.085 0.5 0.198 0.7 0.364 1.0
280.0 0.042 0.3 0.088 0.5 0.206 0.7 0.379 1.0
300.0 0.044 0.3 0.092 0.5 0.213 0.7 0.393 1.0
320.0 0.045 0.3 0.095 0.5 0.221 0.7 0.407 1.0
340.0 0.047 0.3 0.098 0.5 0.228 0.7 0.420 1.0
360.0 0.048 0.3 0.101 05 0.235 0.7 0.433 1.0
380.0 0.5 0.049 0.3 0.104 0.5 0.242 0.7 0.445 1.0
400.0 0.051 0.3 0.107 0.5 0.248 0.7 0.457 1.0
420.0 0.052 0.3 0.110 0.5 0.255 0.7 0.469 1.0
440.0 0.054 0.3 0.113 0.5 0.261 0.7 0.481 1.0
460.0 0.055 0.3 0.115 0.5 0.267 0.7 0.492 1.0
clnl.l:.} 480.0 0.056 0.3 0.118 0.5 0.273 0.8 0.503 1.0
< 500.0 0.057 0.3 0.120 0.5 0.279 0.8 0.514 1.0
; 520.0 0.059 0.3 0.123 0.5 0.285 0.8 0.524 1.0
(=) 540.0 0.060 0.3 0.125 0.5 0.291 0.8 0.535 1.0
'-T‘. 560.0 0.061 0.3 0.128 0.5 0.296 0.8 0.545 1.0

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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0.425 1.4 0.649 17 1.24 23 80.0
0.432 1.4 0.659 17 1.26 23 82.5
0.439 1.4 0.670 17 1.28 2.3 85.0
0.446 1.4 0.680 17 1.30 2.3 87.5
0.452 1.4 0.691 17 1.31 23 90.0
0.459 1.4 0.701 17 1.33 2.3 925
0.466 1.4 0.711 17 1.35 2.3 95.0
0.472 1.4 0.721 17 1.37 2.3 97.5
0.479 14 0.731 17 1.39 23 100.0
0.527 14 0.805 .7 1.53 2.4 120.0
0.572 14 0.873 .7 1.66 2.4 140.0
0.614 14 0.937 17 178 24 160.0
0.654 14 0.997 1.8 1.89 2.4 180.0
0.691 14 1.05 1.8 2.00 24 1.0 200.0
0.727 1.4 1.1 1.8 2.10 24 220.0
0.761 1.4 1.16 18 2.20 24 240.0
0.793 1.5 1.21 1.8 2.29 2.4 260.0
0.825 1.5 1.26 1.8 2.38 24 280.0
0.855 1143 1.30 1.8 2.47 25 300.0
0.884 1143 1.35 1.8 2.55 25 320.0
0.913 15 1.39 1.8 2.64 25 340.0
0.941 15 1.43 1.8 2.7 25 360.0
0.970 1.5 1.47 1.8 2.79 2.5 380.0
0.994 1.5 1.51 1.8 2.87 2.5 400.0
1.02 1.5 1.55 1.8 2.94 2.5 420.0
1.04 1.5 1.59 1.8 3.01 2.5 1.5 440.0
1.07 1.5 1.63 1.8 3.08 2.5 460.0
1.09 1.5 1.66 1.8 3.15 2.5 480.0 m
112 1.5 1.69 1.8 3.22 2.5 500.0 g
1.14 1.5 1.73 18 3.28 25 520.0 o
1.16 1.5 1.77 1.8 3.35 25 540.0 E'
117 1.5 1.80 1.8 3.4 25 560.0 a

239




FLOW OF WATER AT 75°C IN STEEL PIPES
“nmmmm—

580.0 0.062 0.3 0.130 0.5 0.302 0.8 0.555 1.0
600.0 0.063 0.3 0.133 0.5 0.307 0.8 0.565 1.0
620.0 0.064 0.3 0.135 0.5 0.312 0.8 0.575 1.0
640.0 0.065 0.3 0.137 0.5 0.318 0.8 0.584 1.0
660.0 0.066 0.3 0.139 05 0.323 0.8 0.594 1.0
680.0 0.067 0.3 0.142 05 0.328 0.8 0.603 1.0
700.0 0.069 0.3 0.144 05 0.333 0.8 0.612 1.0
720.0 0.070 0.3 0.146 05 0.338 0.8 0.621 1.0
740.0 0.071 0.3 0.148 0.5 0.343 0.8 0.630 1.0
760.0 0.072 0.3 0.150 0.5 0.347 0.8 0.639 1.0
780.0 0.073 0.3 0.152 0.5 0.352 0.8 0.648 1.0
800.0 0.074 0.3 0.154 0.5 0.357 0.8 0.656 1.0
820.0 0.075 0.4 0.156 0.5 0.362 0.8 0.665 1.0
840.0 0.075 0.4 0.158 0.5 0.366 0.8 0.673 1.0
860.0 0.076 0.4 0.160 0.5 0.371 0.8 0.681 1.0
880.0 0.077 0.4 0.162 0.5 0.375 0.8 0.689 1.0
900.0 0.078 0.4 0.164 0.5 0.379 0.8 0.698 1.0
920.0 0.079 0.4 0.166 0.5 0.384 0.8 0.706 1.0
940.0 0.080 0.4 0.168 0.5 0.388 0.8 0.713 1.0
960.0 0.081 0.4 0.170 0.5 0.392 0.8 0.721 1.0
980.0 0.082 0.4 0.172 0.5 0.397 0.8 0.729 1.0
1000.0 0.083 0.4 0.173 0.5 0.401 0.8 0.737 1.0
1100.0 0.087 0.4 0.182 0.5 0.421 0.8 0.774 1.1
1200.0 0.091 0.4 0.191 0.5 0.441 0.8 0.809 11
1300.0 1.0 0.095 0.4 0.199 0.5 0.459 0.8 0.844 1.1
1400.0 0.099 0.4 0.207 0.5 0.477 0.8 0.876 1Al
1500.0 0.102 0.4 0.214 0.5 0.495 0.8 0.908 1.1
clnl-l:.a 1600.0 0.106 0.4 0.222 0.5 0.511 0.8 0.939 11
< 1700.0 0109 0.4 0.229 0.5 0.528 0.8 0.968 1.1
; 1800.0 0.113 0.4 0.236 0.5 0.543 0.8 0.997 1.1
(=) 1900.0 0.116 0.4 0.242 0.5 0.559 0.8 1.03 1.1
'-T‘. 2000.0 0.119 0.4 0.249 0.5 0.574 0.8 1.05 1.1

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
240 APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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1.21 1.5 1.83 1.8 3.47 25 580.0
1.23 1:5 1.87 1.8 3.53 25 600.0
1.25 1:5 1.90 1.8 3.59 25 620.0
1.27 143 1.93 1.8 3.65 25 640.0
1.29 5] 1.96 1.8 3.71 25 660.0
1.31 15 1.99 1.9 3.77 25 680.0
1.33 15 2.02 19 3.83 25 700.0
1.35 15 2.05 19 3.88 2.5 720.0
1.37 15 2.08 19 3.94 2.5 740.0
1.39 15 2.10 19 3.99 2.5 2.0 760.0
1.41 15 2.14 1.9 4.04 2.5 780.0
1.42 1.5 217 19 4.10 2.5 800.0
1.44 15 2.19 19 4.15 2.5 820.0
1.46 15 2.22 19 4.20 25 840.0
1.48 1.5 2.25 19 4.25 2.5 860.0
1.50 15 2.27 1.9 4.30 25 880.0
1.51 1.5 2.30 1.9 4.35 25 900.0
1.53 1.5 2.33 1.9 4.40 25 920.0
1.55 1143 2.35 1.9 4.45 25 940.0
1.56 1143 2.38 1.9 4.50 25 960.0
1.58 15 2.40 1.9 4.55 25 980.0
1.60 15 2.43 1.9 4.59 25 1000.0
1.68 15 2.55 19 4.82 2.6 1100.0
1.75 1.5 2.67 18 5.04 26 1200.0
1.83 1.5 2.78 19 5.25 26 1300.0
1.90 1.5 2.89 18 5.46 26 1400.0
1.98 1.5 2499 189 5.65 26 1500.0
2.03 1.5 3.09 1.9 5.84 26 1600.0 m
2.10 1.5 3.19 19 6.02 26 3.0 1700.0 g
2.16 1.6 3.28 1.9 1800.0 o
2.22 1.6 3.37 1.9 1900.0 E'
2.28 1.6 3.46 1.9 2000.0 a

N
LY



FLOW OF WATER AT 75°C IN STEEL PIPES
“-mmm—

80.0 2.51 33 3.90 4.0 5.75 4.9
82.5 2.55 33 3.96 4.1 5.84 4.9
85.0 2.59 33 4.02 4.1 5.93 4.9
87.5 2.63 33 4.09 4.1 6.02 4.9
90.0 2.67 3.3 4.15 4.1 6.11 4.9
92.5 2.7 3.3 4.21 4.1 6.20 4.9
95.0 2.75 3.3 4.27 4.1 6.29 4.9
97.5 2.79 &) 4.32 4.1 6.37 4.9
100.0 2.82 3.3 4.38 4.1 6.46 4.9
120.0 3.1 3.3 4.82 4.1 7.10 5.0
140.0 1.0 3.37 3.4 5.22 4.2 7.69 5.0
160.0 3.61 3.4 5.60 4.2 8.25 5.0
180.0 3.84 3.4 5.95 4.2 8.76 5.0
200.0 4.05 3.4 6.29 4.2 9.25 5.0
220.0 4.26 3.4 6.60 4.2 9.72 5.1
240.0 4.46 3.4 6.91 4.2 10.2 5.1
260.0 4.65 3.4 7.20 4.2 10.6 5.1
280.0 4.83 3.4 7.48 43 11.0 5.1
300.0 1.5 5.00 3.5 7.75 4.3 1.4 5.1
320.0 5.17 3.5 8.01 4.3 11.8 5.1
340.0 5.34 3.5 8.27 4.3 12.2 5.2
360.0 5.50 3.5 8.51 4.3 12,5 5.2
380.0 5.65 3.5 8.75 43 12.8 5.2
400.0 5.80 3.5 8.99 4.3 13.2 5.2
420.0 5.95 3.5 9.22 4.3 13.6 5.2
440.0 6.09 3.5 9.44 4.3 13.9 5.2
460.0 6.24 3.5 9.66 4.3 14.2 5.2
cé 480.0 6.37 3.5 9.87 4.3 14.5 5.2
< 500.0 6.51 3.5 10.1 4.3 14.8 5.2
; 520.0 6.64 3.5 10.3 4.3 15.1 5.2
Q 540.0 2.0 6.77 3.5 10.5 43 15.4 5.2
'-T‘. 560.0 6.90 3.5 10.7 43 15.7 5.2

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
242 APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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7.90 5.7 14.2 76 22.8 9.5 80.0
8.02 5.7 14.4 7.6 23.2 95 82.5
8.15 5.7 14.6 7.6 235 95 85.0
8.27 &7/ 14.8 7.6 23.9 915 87.5
8.40 &/ 15.0 7.6 24.2 915 90.0
8.52 5.7 15.3 7.6 24.6 9.5 925
8.64 5.7 15.5 7.6 24.9 9.6 95.0
8.75 5.8 15.7 7.6 25.2 9.6 97.5
8.87 5.8 15.9 7.6 25.6 9.6 1.5 100.0
9.75 5.8 17.5 7.1 28.1 9.6 120.0
10.6 5.8 18.9 7.1/ 30.4 9.7 140.0
1.3 5.9 20.3 7.7 32.6 9.7 160.0
12.0 5.9 21.6 7.8 34.6 9.7 2.0 180.0
12.7 5.9 22.7 7.8 36.5 9.8 200.0
13.3 5.9 23.9 7.8 38.4 9.8 220.0
14.0 5.9 25.0 7.8 40.1 9.8 240.0
14.5 6.0 26.0 7.9 418 9.8 260.0
15.1 6.0 27.0 7.9 434 9.9 280.0
15.6 6.0 28.0 7.9 45.0 9.9 300.0
16.2 6.0 29.0 7.9 46.5 9.9 320.0
16.7 6.0 29.8 7.9 47.9 € 340.0
17.2 6.0 30.7 7.9 49.4 9.9 360.0
17.7 6.0 31.6 7 50.7 9 380.0
18.1 6.0 32.4 7 52.1 9t9 400.0
18.6 6.0 33.2 78 53.4 9.9 420.0
19.0 6.0 34.0 78 54.7 9i9 3.0 440.0
19.5 6.0 34.8 8.0 55.9 9.9 460.0
19.9 6.0 35.6 8.0 57.2 10 480.0 m
20.3 6.0 36.3 8.0 58.4 10 500.0 g
20.7 6.1 37.1 8.0 59.5 10 520.0 o
211 6.1 37.8 8.0 60.7 10 540.0 E'
21.5 6.1 38.5 8.0 61.8 10 560.0 a
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FLOW OF WATER AT 75°C IN STEEL PIPES
“-mmm—

580.0 7.02 3.5 10.9 43 16.0 5.2
600.0 7.15 3.5 1.1 4.3 16.3 5.2
620.0 7.27 3.5 1.3 4.4 16.6 5.2
640.0 7.39 3.5 1.4 4.4 16.8 5.2
660.0 7.50 3.5 11.6 4.4 171 5.2
680.0 7.62 3:5 11.8 4.4 17.3 5.2
700.0 7.73 3.5 12.0 4.4 17.6 5.2
720.0 7.85 35 12.2 4.4 17.8 5.2
740.0 7.96 3.5 12.3 4.4 18.1 5.2
760.0 8.07 3.5 12.4 4.4 18.4 5.3
780.0 8.17 3.5 12.6 4.4 18.6 5.3
800.0 8.28 3.6 12.8 4.4 18.8 53
820.0 8.39 3.6 12.9 4.4 19.1 53
840.0 8.49 3.6 13.1 4.4 19.3 5.3
860.0 8.59 3.6 13.3 4.4 19.6 5.3
880.0 8.69 3.6 13.5 4.4 19.8 5.3
900.0 8.80 3.6 13.6 4.4 20.0 5.3
920.0 8.89 3.6 13.8 4.4 20.2 5.3
940.0 8.99 3.6 13.9 4.4 20.5 5.3
960.0 9.09 3.6 141 4.4 20.7 5.3
980.0 9.19 3.6 14.2 4.4 20.9 5.3
1000.0 9.28 3.6 14.4 4.4 211 5.3
1100.0 9.74 3.6 15.1 4.4 222 5.3
1200.0 3.0 10.2 3.6 15.8 4.4 232 5.3
1300.0 10.6 3.6 16.4 4.4 241 5.3
1400.0 11.0 3.6 17.0 4.4 25.0 5.3
1500.0 1.4 3.6 17.6 4.4

:l.g 1600.0 1.8 3.6 18.2 4.4

< 1700.0 12.2 3.6 18.8 4.4

; 1800.0 12.5 3.6

(=) 1900.0 12.9 3.6

'-T.. 2000.0 13.2 3.6

M = Mass Flow Rate (kg/s) |, = Equivalent Length of Pipe (m)
244 APl = Pressure Loss per Unit Length (Pa/m) V = Velocity (m/s)
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219 61 392 80 629 10 580.0
223 61 399 80 640 10 600.0
27 61 405 80 651 10 620.0
231 6.1 412 80 662 10 640.0
234 61 49 80 672 10 660.0
238 61 425 80 682 10 680.0
24.1 6.1 431 80 692 10 700.0
245 61 437 80 702 10 720.0
248 61 44 80 712 10 740.0
25.1 6.1 450 80 722 10 4.0 760.0
255 6.1 456 80 780.0
258 6.1 462 80 800.0
262 61 467 80 820.0
265 61 473 80 840.0
268 6.1 479 80 860.0
27.1 6.1 484 80 880.0
274 61 490 80 900.0
277 61 496 81 920.0
280 61 50.1 8.1 940.0
283 61 506 8.1 960.0
286 6.1 980.0
289 61 1000.0
304 61 1100.0
317 6l 1200.0
1300.0
1400.0
1500.0

1600.0 E

1700.0 s
1800.0

1900.0 g,

m

2000.0 \
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FLOW OF NATURAL GAS IN MEDIUM-GRADE STEEL PIPES

0.5 0.000028 0.1 0.000078 0.1

0.6 0.000033 0.1 0.000093 0.2

0.7 0.000038 0.1 0.000108 0.2

0.8 0.000044 0.1 0.000124 0.2

0.9 0.000049 0.1 0.000139 0.2

1.0 0.5 0.000055 0.1 0.000155 0.2

1.5 0.000082 0.2 0.000232 0.3

2.0 0.000109 0.2 0.000309 0.4

2.5 0.000136 0.2 0.000386* 0.5

3.0 0.000163 0.3 0.000413 0.5

315 15 0.000190 0.3 0.000430 0.5

4.0 0.000217 0.3 0.000447 0.5

4.5 0.000245 0.4 0.000465 0.4

5.0 0.000272 0.4 0.000482 0.4

515 0.000299 0.4 0.000499 0.4

6.0 0.000311* 0.4 0.000516 0.4

6.5 0.000317 0.4 0.000534 0.4

7.0 0.000323 0.4 0.000551 0.4

i£5 0.000329 0.4 0.000568 0.4

8.0 0.000335 0.4 0.000585 0.4

8.5 0.000341 0.4 0.000603t 0.4

9.0 0.000347 0.4 0.000624 0.4

9.5 0.000353 0.4 0.000643 0.4

10.0 3.0 0.000359 0.3 0.000663 0.4

125 0.000388 0.3 0.000753 0.4

15.0 0.000418 0.3 0.000836 0.4

(q,:) 17.5 0.0004481 0.3 0.000912 0.4

S 20.0 0.000480 0.3 0.000984 0.4

:l.g 22.5 0.000514 0.3 0.00105 0.5

§ 25.0 0.000545 0.3 0.00112 0.5
g q, = volume flow rate m3/s
Q ¢ = velocity m/s
LT‘. APl = pressure drop per unit length Pa/m
l, = equivalent length of a component forT=1 m
*(Re) = 2000 forq = 0.68 kg/m*

8

T (Re) = 3000
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____ | em ] 2mm |
Lo [fe]

0.000250 0.4 0.000638 0.9
0.000300 0.4 0.000696* 0.9 0.6
0.000350 0.5 0.000725 0.9 0.7
0.000400 0.6 0.000755 0.9 0.8
0.000450 0.6 0.000784 0.9 0.9
0.000500* 0.7 0.000814 0.9 1.0
0.000583 0.6 0.000961 1.0 1.5 1.5
0.000640 0.6 0.00112 1.0 2.0
0.000697 0.5 0.00128 1.1 2.5
0.000754 0.5 0.00142 1.1 3.0
0.000813t 0.5 0.00155 1Al 35
0.000878 0.5 0.00167 1.1 4.0
0.000940 0.5 0.00179 1Al 3.0 4.5
0.000999 0.6 0.00190 1.1 5.0
0.00106 0.6 0.00201 11 5.5
0.00111 0.6 0.00211 12 6.0
0.00116 0.6 0.00221 1.2 6.5
0.00121 0.6 0.00230 12 7.0
0.00126 0.6 0.00239 12 7.5
0.00131 0.6 0.00248 12 8.0
0.00135 0.6 0.00257 12 8.5
0.00140 0.6 0.00265 .2 9.0
0.00144 0.6 0.00274 12 9.5
0.00149 0.6 0.00282 12 10.0
0.00169 0.6 0.00319 12 12.5
0.00187 0.6 0.00354 13 15.0
0.00204 0.7 0.00385 13 17.5
0.00220 0.7 0.00415 1.3 20.0
0.00235 0.7 0.00443 13 22.5
0.00249 0.7 0.00470 13 25.0
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FLOW OF NATURAL GAS IN MEDIUM-GRADE STEEL PIPES

0.5 0.00113 0.9 0.00164 1.0

0.6 0.00122 0.9 0.00182 1.0

0.7 0.00131+ 0.9 0.00199 1.1

0.8 0.00141 0.9 0.00215 1.1

0.9 1.5 0.00151 0.9 0.00230 1.1

1.0 0.00161 0.9 0.00245 1.1

1.5 0.00204 1.0 0.00309 1.2

2.0 0.00240 1.0 0.00364 1.2

2.5 0.00273 1.0 0.00413 1.3

3.0 3.0 0.00303 1.1 0.00458 1.3

315 0.00331 1.1 0.00500 1.3

4.0 0.00357 1.1 0.00539 1.4

4.5 0.00381 1.1 0.00576 1.4

5.0 0.00405 1.1 0.00612 1.4

515 0.00427 1.1 0.00645 1.4

6.0 0.00449 1.2 0.00677 1.4

6.5 0.00469 1.2 0.00708 14

7.0 0.00489 1.2 0.00738 1.4

i£5 5.0 0.00508 1.2 0.00767 1.5

8.0 0.00527 1.2 0.00795 1.5

8.5 0.00545 1.2 0.00823 15

9.0 0.00563 1.2 0.00849 1.5

9.5 0.00580 1.2 0.00875 1.5

10.0 0.00597 1.2 0.00900 1.5

125 0.00676 1.2 0.0102 1.5

15.0 0.00748 1.3 0.0113 1.6

(q,:) 17.5 0.00814 1.3 0.0123 1.6

S 20.0 0.00877 13 0.0132 16

El'g 22.5 0.00935 1.3 0.0141 1.6

§ 25.0 0.00991 1.3 0.0149 1.6
g q, = volume flow rate m3/s
Q ¢ = velocity m/s
I.T‘. APl = pressure drop per unit length Pa/m
l, = equivalent length of a component forT=1 m
*(Re) = 2000 forq = 0.68 kg/m*

8

T (Re) = 3000
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____ | sem ]  emm |
Lo [fe]

0.00313 1.4 0.00637 2.1

0.00347 1.5 0.00707 241 0.6
0.00380 15 0.00772 2.2 0.7
0.00410 1.5 0.00833 2.2 0.8
0.00439 15 0.00890 2.2 0.9
0.00466 16 0.00945 2.3 1.0
0.00587 17 0.0119 2.4 3.0 1.5
0.00691 17 0.0140 25 2.0
0.00784 18 0.0158 2.5 2.5
0.00869 18 0.0175 2.6 3.0
0.00947 18 0.0191 2.6 5.0 35
0.0102 19 0.0206 2.7 4.0
0.0109 il 0.0220 24 4.5
0.0116 19 0.0233 2.7 5.0
0.0122 IE9) 0.0245 2.8 5.5
0.0128 2.0 0.0257 2.8 6.0
0.0134 2.0 0.0269 2.8 6.5
0.0139 2.0 0.0280 2.8 7.0
0.0145 2.0 0.0291 2.8 7.5
0.0150 2.0 0.0301 2.9 8.0
0.0155 2.0 0.0312 2.9 8.5
0.0160 2l 0.0322 28 9.0
0.0165 2.1 0.0331 2.9 9.5
0.0170 28l 0.0341 2.9 10.0
0.0192 2.1 0.0385 3.0 10.0 12.5
0.0212 2.1 0.0425 3.0 15.0
0.0231 22 0.0462 3.1 17.5
0.0248 22 0.0496 3.1 20.0
0.0264 22 0.0529 3.1 22.5
0.0280 22 0.0560 3.2 25.0
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FLOW OF NATURAL GAS IN MEDIUM-GRADE STEEL PIPES

0.5 0.00988 26 0.0146 3.2 0.0203 3.8

0.6 0.0110 2.7 0.0162 3.2 0.0224 3.8

0.7 0.0120 2.7 0.0177 &3 0.0245 39

0.8 0.0129 2.8 0.0190 3.4 0.0264 4.0

0.9 0.0138 2.8 0.0203 3.4 0.0282 4.0

1.0 3.0 0.0146 2.8 0.0216 315) 0.0299 41

1.5 0.0184 3.0 0.0271 3.6 0.0375 43

2.0 0.0216 31 0.0318 3.7 0.0440 4.4

2.5 5.0 0.0245 3.2 0.0360 3.8 0.0498 4.5

3.0 0.0271 3.2 0.0398 39 0.0550 4.6

315 0.0295 3.3 0.0433 4.0 0.0599 4.7

4.0 0.0317 33 0.0466 4.0 0.0645 47

4.5 0.0339 3.4 0.0498 41 0.0688 4.8

5.0 0.0359 3.4 0.0572 41 0.0728 48

515 0.0378 3.4 0.0555 4.2 0.0767 4.9

6.0 0.0397 315 0.0583 42 0.0804 49

6.5 0.0414 3.5 0.0609 42 0.0840 5.0

7.0 0.0432 315 0.0634 42 0.0875 5.0

7.5 0.0448 35 0.0658 43 0.0908 5.0

8.0 0.0464 3.6 0.0681 43 0.0941 5.0

8.5 0.0480 3.6 0.0704 43 0.0972 5.1

9.0 0.0495 3.6 0.0726 43 0.100 5.1

9.5 10.0 0.0510 3.6 0.0748 4.4 0.103 5.1

10.0 0.0524 3.6 0.0769 4.4 0.106 5.1

12,5 0.0592 3.7 0.0868 45 0.120 5.2

15.0 0.0653 3.7 0.0957 4.5 0.132 53

(q,:) 17.5 15.0 0.0710 3.8 0.104 4.6 0.143 5.4

S 20.0 0.0763 3.8 0.112 46 0.154 5.4

:l.g 225 0.0812 3.9 0.119 4.7 0.164 5.4

§ 25.0 0.0860 39 0.126 47 0.173 55
g q, = volume flow rate m3/s
Q ¢ = velocity m/s
LT‘. APl = pressure drop per unit length Pa/m
l, = equivalent length of a component forT=1 m
*(Re) = 2000 forq = 0.68 kg/m*

T (Re) = 3000
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| 1som | t50mm |
Lo o]

0.0360 5.1 0.0583 6.5

0.0400 5.2 0.0645 6.6 0.6
0.0434 5.3 0.0703 6.7 0.7
0.0468 5.3 0.0757 6.8 0.8
0.0500 5.4 0.0808 6.9 0.9
0.0530 55 0.0857 7.0 1.0
0.0663 5.7 0.107 7.3 5.0 1.5
0.0778 5.9 0.126 75 2.0
0.0879 6.0 0.142 7.7 2.5
0.0972 6.1 0.157 7.8 3.0
0.106 6.2 0.170 7 35
0.114 6.3 0.183 8.0 10.0 4.0
0.121 6.4 0.195 8.1 4.5
0.128 6.4 0.207 8.1 5.0
0.135 6.5 0.218 8.2 5.5
0.142 6.5 0.228 8.2 6.0
0.148 6.6 0.238 8.3 6.5
0.154 6.6 0.248 8.3 7.0
0.160 6.6 0.257 8.4 75
0.166 6.7 0.266 8.4 8.0
0.171 6.7 0.275 8.5 8.5
0.176 6.7 0.284 8.5 15.0 9.0
0.182 6.8 0.292 8.5 9.5
0.187 6.8 0.300 8.6 10.0
0.210 6.9 0.338 8.7 12.5
0.232 7.0 0.373 8.8 15.0
0.252 7.1 0.404 8.9 17.5
0.270 7.1 0.434 9.0 20.0
0.288 7.2 0.462 9.0 22.5
0.304 7.2 0.488 9.2 25.0
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FLOW OF NATURAL GAS IN COPPER PIPES
“--m_-m_-m-—

0.5 0.000001 0.0 0.000003 0.0 0.000007 0.0

0.6 0.000001 0.0 0.000003 0.0 0.000009 0.0

0.7 0.000001 0.0 0.000004 0.0 0.000010 0.0

0.8 0.000001 0.0 0.000004 0.0 0.000012 0.0

0.9 0.000002 0.0 0.000005 0.0 0.000013 0.0

1.0 0.1 0.000002 0.0 0.000005 0.0 0.000014 0.0

1.5 0.000002 0.0 0.000008 0.0 0.000021 0.0

2.0 0.15 0.000003 0.0 0.000010 0.0 0.000028 0.0

2.5 0.000004 0.0 0.000013 0.0 0.000035 0.0

3.0 0.000004 0.0 0.000015 0.0 0.000042 0.1

315 0.000005 0.0 0.000018 0.0 0.000049 0.1

4.0 0.3 0.000005 0.0 0.000020 0.0 0.000056 0.1

4.5 0.000006 0.0 0.000023 0.0 0.000062 0.1

5.0 0.000007 0.0 0.000025 0.0 0.000069 0.1

515 0.000007 0.0 0.000027 0.0 0.000076 0.1

6.0 0.000008 0.0 0.000030 0.0 0.000083 0.2

6.5 0.000008 0.0 0.000032 0.0 0.000090 0.2

7.0 0.000009 0.0 0.000035 0.0 0.000097 0.2

i£5 0.000010 0.0 0.000037 0.1 0.000104 0.2

8.0 0.000010 0.0 0.000040 0.1 0.000111 0.2

8.5 0.000011 0.0 0.000042 0.1 0.000117 0.2

9.0 0.000011 0.0 0.000045 0.1 0.000124 0.2

9.5 0.000012 0.0 0.000047 0.1 0.000131 0.2

10.0 0.000013 0.0 0.000050 0.1 0.000138 0.2

12,5 0.000016 0.0 0.000062 0.1 0.000172 0.3

15.0 1.0 0.000019 0.0 0.000074 0.1 0.000207* 0.3

(q,:) 17.5 0.000022 0.0 0.000086 0.1 0.000224 0.3

S 20.0 0.000025 0.0 0.000099 0.1 0.000232 0.3

cl.l.l:.a 225 0.000028 0.0 0.000111 0.2 0.000240 0.3
§ g, = volume flow rate m3/s
E ¢ = velocity m/s
() APl = pressure drop per unit length Pa/m
LT‘. I, = equivalent length of a component for T=1 m
* (Re) = 2000 forq = 0.68 kg/m*

T (Re) = 3000
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____ | taom ] t5mm
Lo o]

0.000016 0.0 0.000040 0.1

0.000019 0.0 0.000048 0.1 0.6
0.000022 0.0 0.000055 0.1 0.7
0.000025 0.0 0.000063 0.1 0.8
0.000029 0.0 0.000071 0.1 0.9
0.000032 0.0 0.000079 0.2 1.0
0.000047 0.1 0.000118 0.2 1.5
0.000063 0.1 0.000157 0.2 1.0 2.0
0.000079 0.1 0.000197 0.3 2.5
0.000094 0.1 0.000236 0.3 3.0
0.000110 0.1 0.000275 0.4 3.5
0.000125 0.2 0.000314 0.4 4.0
0.000141 0.2 0.000341* 0.5 45
0.000157 0.2 0.000350 0.4 5.0
0.000172 0.2 0.000360 0.4 5.5
0.000188 0.2 0.000369 0.4 6.0
0.000203 0.3 0.000379 0.4 6.5
0.000219 0.3 0.000388 0.4 7.0
0.000235 0.3 0.000398 0.4 75
0.000250 0.4 0.000407 0.4 8.0
0.000266* 0.4 0.000417 0.4 8.5
0.000271 0.3 0.000426 0.4 9.0
0.000275 0.3 0.000436 0.4 3.0 9.5
0.000278 0.3 0.000445 0.4 10.0
0.000297 0.3 0.000493t 0.4 125
0.000316 0.3 0.000546 0.4 15.0
0.000335 0.3 0.000597 0.4 17.5
0.000354 0.3 0.000646 0.4 20.0
0.000373 0.3 0.000692 0.4 22.5
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FLOW OF NATURAL GAS IN COPPER PIPES
“-mmm—

0.5 0.000192 0.3 0.000543 0.7 0.000927 0.8

0.6 0.000231 0.3 0.000649* 0.9 0.000990 0.8

0.7 1.0 0.000269 0.4 0.000675 0.8 0.00105 0.8

0.8 0.000307 0.4 0.000702 0.8 0.00112 0.8

0.9 0.000346 0.5 0.000728 0.7 0.00118 0.8

1.0 0.000384 0.5 0.000754 0.7 0.00125 0.8

1.5 0.000519* 0.6 0.000886 0.7 0.00158 0.9

2.0 0.000565 0.5 0.001021 0.7 0.00187 0.9

2.5 0.000611 0.5 0.00117 0.7 0.00213 0.9

3.0 0.000658 05 0.00130 0.7 0.00237 1.0

315 0.000704 0.5 0.00142 0.7 0.00260 1.0

4.0 0.0007511 0.5 0.00154 0.7 0.00281 1.0

4.5 0.000805 0.5 0.00165 0.8 0.00300 1.0

5.0 0.000856 0.5 0.00175 0.8 0.00319 1.0

515 0.000906 0.5 0.00185 0.8 0.00337 1.1

6.0 3.0 0.000953 0.5 0.00195 0.8 0.00355 1.1

6.5 0.000999 0.6 0.00204 0.8 0.00371 1.1

7.0 0.00104 0.6 0.00213 0.8 0.00388 1.1

i£5 0.00109 0.6 0.00222 0.8 0.00403 1.1

8.0 0.00113 0.6 0.00230 0.8 0.00419 1.1

8.5 0.00117 0.6 0.00239 0.8 0.00433 1.1

9.0 0.00121 0.6 0.00247 0.8 0.00448 1.1

9.5 0.00125 0.6 0.00254 0.8 0.00462 1.1

10.0 0.00129 0.6 0.00262 0.9 0.00476 1.2

12,5 0.00146 0.6 0.00298 0.9 0.00541 1.2

15.0 5.0 0.00163 0.6 0.00331 0.9 0.00600 1.2

(q,:) 17.5 0.00178 0.6 0.00361 0.9 0.00656 1.2

S 20.0 0.00192 0.7 0.00390 0.9 0.00707 1.3

:l.g 225 0.00206 0.7 0.00418 1.0 0.00756 1.3

§ 25.0 0.00219 0.7 0.00444 1.0 0.00803 1.3
E g, = volume flow rate m3/s
(=) ¢ = velocity m/s
LT‘. APl = pressure drop per unit length Pa/m
l, = equivalent length of a component forT=1 m
* (Re) = 2000 forq = 0.68 kg/m®

+ (Re) = 3000
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___ | swm ] smm
Lo o]

0.00143 1.0 0.00295 1.4

0.00158 1.0 0.00328 1.4 0.6
0.00173 1.0 0.00359 15 0.7
0.00187 1.0 0.00388 1.5 0.8
0.00201 1.0 0.00415 15 0.9
0.00213 Al 0.00442 16 1.0
0.00270 1.1 0.00558 1.7 1.5
0.00320 12 0.00659 1.7 3.0 2.0
0.00364 12 0.00749 1.8 2.5
0.00404 13 0.00832 1.8 3.0
0.00442 13 0.00909 19 3.5
0.00477 13 0.00981 1.9 4.0
0.00510 13 0.0105 19 5.0 45
0.00543 14 0.0111 2.0 5.0
0.00573 14 0.0118 2.0 5.5
0.00603 14 0.0124 2.0 6.0
0.00631 14 0.0129 2.0 6.5
0.00658 14 0.0135 21 7.0
0.00685 14 0.0140 2.1 75
0.00710 1.5 0.0146 2.1 8.0
0.00736 15 0.0151 2.1 8.5
0.00760 1.5 0.0156 2l 9.0
0.00784 15 0.0160 22 9.5
0.00807 1.5 0.0165 22 10.0
0.00917 16 0.0187 22 125
0.0102 16 0.0208 23 10.0 15.0
0.0111 16 0.0227 23 17.5
0.0120 17 0.0244 2.4 20.0
0.0128 17 0.0261 2.4 22.5
0.0136 17 0.0277 2.4 25.0
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AIR FLOW RATES

EQUATION:

Pressure Drop APl = 1.6 x 10°x V"% x L
d°xP

Wher Ae P = Pressure Drop in bar

V = Free Air Flow m3/sec = L/sec x 10

L = Pipe Length in Metres

d = Inside Pipe Diameter in Millimetres

P = Initial Pressure in bar (gauge)

A B c
20 —
5000 —| —
50 —
2000 — 100 —
1500 — |
— =
1000 200 _— —_
- =D
w00 500 —
300 — =
— 1000 —|
100 —| 2000 —|
= 3000 —
- 5000 —|
Free Air Flow
20 — Us
10 —|

Reference
Pipe Length (m) Line

NOMOGRAM

The nomogram solves the pressure drop
equation.

To complete the nomogram, follow the
example shown where:

The Pipe Length (A) is connected to the
Free Air Flow Line (B) and then extended to
Reference Line (C).

The intersection on Reference Line (C) is then
connected to Pipe I/D Line (D) and extended
to the Reference Line (F).

Using the intersection on Reference Line
(F) as a pivot, connect the actual Working
Pressure (E) through the pivot point to
Pressure Drop Line (G) and read off the
pressure drop.

D E F G
20 —| — 1.50
= 20
25 —
r® 1.0
30 —| — 090
- 32 -
V1w —
s [ |
| 15
65| 4 [ 030
— g
o T S
100 )
T —
s |
=125
I s> S
— 150
Lo — 010
180 —| — 0.09
200 — —
Working —
—]  Pressure
| (bargauge) — 0.04
400 : L 003
500 —
Actual Nominal Reference Pressure
Pipe I/D Line Drop

(mm)



METRON e

FLOW MEASUREMENT CONTROLS

METERING EXPERTISE SINCE 2004

1 &

I"-a.

WATER METERS GAS METERS ENERGY METERS

S
-

2 \ :"5'1':'
INDUSTRIAL PROCESS INSTRUMENTATION LEAK DETECTION
METERS

AUTOMATED METER READING SYSTEMS

WIRELESS-PULSE-MBUS-MODBUS:-BACNET

For accurate and precise meter sizing based on flow
rates and pressure loss, please contact our
Technical Sales team.

@ sales@metronfmc.com
I:'EI 0116 2413172
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Protection of persons and protection of equipment indicated by the IP code.

Protection provided by enclosures for electrical equipment is indicated by the IP code’s two:
CHARACTERISTIC NUMERALS

The first numeral indicates
protection of persons against access to
hazardous parts, and protection of
equipment against ingress of solid foreign

The second numeral indicates
protection of equipment against
harmful ingress of water

objects. (see AS 1939, Clause 5). (56651939, ClalIse 6):

Protection unspecified (untested). Protection unspecified (untested).
| |
Non-protected. Non-protected.

The ‘Flash’ symbol |

1 :_'
1 2 [@: o I 3

indicates hazardous parts (live or moving)

(4] [
Protection of the back of the hand against Protection against drops of
accidental access to hazardous parts, and water falling vertically.

protection of equipment against objects |
larger than 50mm.

» 00
g 2 RN
2 L
m 2 .y (]
< Lvd ~ :
!

= Protection of fingers against access
gt: to hazardous parts, and protection Protection against drops of water falling
a. of equipment against objects larger vertically when the object is tilted up to 15°
) than 12.5mm. from its normal position (in any direction).

N




Protection of persons holding tools or wires
(larger than 2.5mm diameter), and protec-
tion of equipment against objects larger
than 2.5mm (e.g. ball bearings).

S~ 1
Protection of persons holding small tools
or wires (larger than 1mm diameter), and

protection of equipment against objects
larger than 1Tmm (e.g. ball bearings).

I
Protection against entry of dust in sufficient

quantity to interfere with satisfactory
operation of equipment.

=
L

Complete protection against
entry of dust.

Protection against spraying water at up to
60fl from the vertical.

Protection against splashing and spraying
water from all practicable directions.

\
!

— | | —
71

Protection against low-pressure jets of
water from all practicable directions.

n !

Protection against heavy seas or a strong jet
of water from all practicable directions.

150mm MIN_I

Protection against temporary immersion.
|

—ee

HEE

SYNILVY dI

Protection against continuous submersion
(tests subject to agreement, but no less severe).

S
LY



vater €7 Renewables

arcial Systems

Commercial performance. Vaillant quality.

Vaillant's cascade wall-hung range from 48 to 960kwW
and floor standing range from 80 to 280kW means
that we have a solution for every situation.

To find out , visit w7 H |
vvovvvlvr.]vai(ljlgntﬁggfk/\gélmmercial Vaﬂanﬂi

or telephone 0345 602 0262 Commercial Systems



PEGLER V) ball

VSH XPress FullFlow valves

-

Introducing a ball valve design to
compliment the VSH XPress system.

A streamline design that introduces a
full bore valve within a streamline fitting.
by Pegler

One step further ..it's a valve within a fitting.

« available as galvanised steel and stainless steel
* one system - one material - less risk

* streamline full flow design

« connection technology integrated

* unique valve identification

Pegler Yorkshire Group Limited

st. catherine’s avenue  doncaster
south yorkshire ~ DN4 8DF  england
tel: +44 (0) 1302 560 560

email: info@pegleryorkshire.co.uk
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WHAT IS STRESS CORROSION CRACKING (SCC)?

When subjected to the combined effects of
stress and corrosion, many alloys can
develop cracks over a period of time.
Specifically, copper-zinc alloys such as
brass can be sensitive to stress corrosion
attack, particularly in the presence of
moisture through condensation.

However, SCC occurs only in the presence
of sufficiently high tensile stress and

a specific corrosive environment. For
brasses, the environment involved is usually
one containing ammonia or closely related
substances such as amines. The presence
of ammonia or related substances could
typically arise from the insulation material

or from various sources of chemicals
used on an installation, and may even
be airborne.

Since all brasses are susceptible to stress
corrosion cracking, it is important to avoid
the combination of high stress and an
unfavourable environment that may cause
stress corrosion.

Stress corrosion cracking of joints can
occur with quite low concentrations of
ammonia and may be accompanied by
black staining of the surrounding surface.
SCC is usually localised, with the cracks
running roughly perpendicular to the
direction of the tensile stress.

CONDENSATION AND INSULATION

Condensation of water vapour will occur
on a surface that is at a temperature below
the atmospheric dew point temperature.
This is due to the water vapour being
drawn towards the cold surface as a result
of a difference in partial vapour pressure
between the air at ambient temperature and
that at the temperature of the cold surface.
Without adequate vapour sealing, moisture
can be deposited through condensation
within the insulating material and on the
insulated metal surface.

Precautions must be taken to exclude
moisture (condensation) from the system.
Therefore, an effective vapour barrier is
required. The purpose of the vapour barrier
is to reduce and — if possible — prevent the
ingress of water vapour into the insulating
material, and it must be applied before the
water in the pipe is cooled. Any joints in the
insulating material must be fully sealed to

ensure vapour permeance is maintained
continuously. Particular care must be taken
at termination points to ensure that the
integrity of the insulation and vapour barrier
is maintained.

Only dry insulation material should be
used, and it should be kept dry until after
the vapour barrier has been applied.
Unsealed joints, badly fitting insulation
and inadequate vapour sealing of
termination points such as valve
headworks, stems and test points can
provide an easy passage for water
vapour and subsequent condensation.
Pipe supports should not be attached
directly to the pipe because it is difficult
to seal the insulation surface where the
support projects through. Therefore, the
pipe support brackets should be clamped
over the exterior of the insulation where
possible.



THE POWER IS
IN' YOUR HANDS

Control the new GB162 commercial heating
system from anywhere with the Control 8000
- the industry’s leading heating control.

Visit www.bosch-commercial.co.uk
for more information.



Sirius

From light commercial projects,

to high-end developments,

our Sirius range of boilers Floor standing 50-5250H
has got you covered.
Our engineers have put their decades
of expertise into creating an advanced,
high-performance range that’s reliable,

tested and proven — and comes with the
reassurance of a free 5-year warranty*

FIVE

YEAR
WARRANTY*

Visit

*subject to terms and conditions, visit pottertoncommercial.co.uk

?OTTERTON

Totally dependable. COMMERCIAL




SYSTEMS

INSTALLATION

Copper alloy valves and fittings are widely
used throughout HVAC systems on hot
water heating, chilled water and domestic
hot and cold water. It is reasonable to
assume that fitting practices are the same
throughout all the systems, but failure due
to stress corrosion cracking (SCC) is almost
invariably encountered with brass products
in chilled water systems. Nickel plating

of products does not provide protection
against SCC.

Products manufactured in bronze are not
susceptible to SCC and DZR brass products
are also less susceptible.

Joints must be made in accordance with
our installation instructions. Correctly fitting
tools, such as spanners, must be used to
avoid causing damage and localised stress
to the component. ‘Stilson’ type wrenches
must not be used. Excessive use of jointing
material combined with high tightening
forces can generate high hoop stresses in
female threaded components.

Where failure does occur as a result of SCC,
the stresses involved will almost always
have been generated during installation.

REDUCE THE RISK OF SCC

e Preferably install products manufactured in bronze or DZR brass material. If DZR brass
is installed, the use of compression-ended components is not recommended.

e Ensure that ball valves are supplied with extensions.

 All insulation and vapour barriers must comply with BS 5970:2012 - Formerly BS 3351

and BS 5422:2009.
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BSS BRANCH
NETWORK

Established over
110 years ago in
Leicester, BSS is
a now nationwide
business and has
a network of over
60 locations...






BSS Aberdeen

Unit 5a, South Middleton Base, Greenwell Road,
East Tullos Industrial Estate, Aberdeen, AB12 3AX
Tel: 01224 292929

Email: 1550.sales@bssgroup.com

BSS Barking

Unit 5, New England Trading Estate,
Gascoigne Road, Barking, 1G11 7NZ
Tel: 0208 477 8888

Email: 1860.sales@bssgroup.com

BSS Belfast

36-38 Duncrue Road, Duncrue Industrial Estate,
Belfast, Northern Ireland, BT3 9BP

Tel: 028 9078 4000

Email: 1910.sales@bssgroup.com

BSS Birmingham Minworth
Unit E2, Stockton Close, Minworth Trading Estate,
Minworth, Birmingham, B76 1DH

Tel: 0121 313 0835

Email: 1810.sales@bssgroup.com

BSS Birmingham Smethwick
Units 2 & 4 Crystal Drive, Sandwell Business Park,
Smethwick, West Midlands, B66 10G

Tel: 0121 552 6000
Email: 1220.sales@bssgroup.com

BSS Borehamwood
Chester Road, Borehamwood,
Hertfordshire, WD6 1LT

Tel: 020 8327 4100

Email: 1500.sales@bssgroup.com

BSS Bournemouth
Unit 3B, Broom Road Business Park,
Broom Road, Poole, BH12 4PA

Tel: 01202 711300

Email: 1400.sales@bssgroup.com

BSS Brentford

Transport Avenue, Brentford,
Middlesex, TW8 9HF

Tel: 020 8232 2727

Email: 1110.sales@bssgroup.com

BSS Bristol

Albert Road, St Philips,

Bristol, BS2 0BS

Tel: 0117 972 7900

Email: 1250.sales@bssgroup.com

BSS Cambridge

Units 6-8, College Business Park, Coldhams Lane,
Cambridge, CB1 3HD

Tel: 01223 404040

Email: 1840.sales@bssgroup.com

BSS Cardiff

Unit 3, Trident Trade Park, Glass Avenue,
Ocean Way, Cardiff, CF24 5EP

Tel: 029 2043 2400

Email: 1280.sales@bssgroup.com

BSS Carlisle

Unit 2A, Port Road Business Park,
Carlisle, CA2 7AJ

Tel: 01228 517600

Email: 1780.sales@bssgroup.com

BSS Colchester

Unit 6, Smeaton Close, Severalls Industrial Park,
Colchester, Essex, C04 9QY

Tel: 01206 754720

Email: 1200.sales@bssgroup.com

BSS Coventry
Unit 17, 219 Torrington Avenue,
Coventry, CV4 9HN

Tel: 024 7669 4744
Email: 1490.sales@bssgroup.com

BSS Crawley

Unit 2, Whittle Road,

Crawley, RH10 9RW

Tel: 01293 610170

Email: 1390.sales@bssgroup.com

BSS Croydon

Units 3 & 4, Ashworth Industrial Estate,
Beddington Lane, Croydon, Surrey, CRO 4YZ
Tel: 0208 662 2300

Email: 1120.sales@bssgroup.com

BSS BRANCH NETWORK
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BSS Dartford

Unit 11, Orbital One, Green Street Green Road,
Dartford, Kent, DA1 10G

Tel: 01322 289039

Email: 1570.sales@bssgroup.com

BSS Derby

Riverside Road, Pride Park,

Derby, DE24 8HH

Tel: 01332 685600

Email: 1450.sales@bssgroup.com




BSS Dublin

White Heather Industrial Estate,

301 South Circular Road, Dublin 8
Tel: +353 14 165100

Email: 1930.sales@bssgroup.com

BSS Dundee

Unit 1-3, Rutherford Road, Dryburgh Industrial Estate,

Dundee, DD2 3XH
Tel: 01382 823700
Email: 1580.sales@bssgroup.com

BSS Edinburgh

Unit 2A, Pentland Industrial Estate, Loanhead,
Midlothian, EH20 9QH

Tel: 0131 440 5900

Email: 1560.sales@bssgroup.com

BSS Exeter

Unit 6, Otter Court, Manaton Close,
Matford Business Park, Exeter, EX2 8PF
Tel: 01392 457500

Email: 1240.sales@bssgroup.com

BSS Glasgow

Unit A, 91 Vermont Street, Kinning Park,
Glasgow, G41 1LU

Tel: 0141 418 4444

Email: 1540.sales@bssgroup.com

BSS Gloucester

Unit C1, Eastbrook Road,
Gloucester, GL4 3DB

Tel: 01452 872200

Email: 1230.sales@bssgroup.com

BSS Grimsby

Appian Way, Europa Park,

Grimsby, DN31 2FD

Tel: 01472 265100

Email: 1680.sales@bssgroup.com

BSS Hull

Copenhagen Road, Sutton Fields Industrial Estate,
Hull, HU7 OYH

Tel: 01482 625800

Email: 1610.sales@bssgroup.com

BSS Inverness

25 Harbour Road,

Inverness, IV1 1SY

Tel: 01463 701 810

Email: 1590.sales@bssgroup.com

BSS Kings Cross
Unit 2, 1 Brewery Road, Islington,
London, N7 9QJ

Tel: 020 7619 7600

Email: 1160.sales@bssgroup.com

BSS Leeds

Unit 5, City Park Industrial Estate,
Gelderd Road, Leeds, LS12 6DR
Tel: 0113 203 2203

Email: 1350.sales@bssgroup.com

BSS Leicester

Unit 11, West Moreland Avenue, Thurmaston,
Leicester, LE4 8PH

Tel: 0116 242 7800

Email: 1440.sales@bssgroup.com

BSS Lewes

Unit 5, Southdown Business Park, Brooks Road,

Lewes, East Sussex, BN7 2FB

Tel: 01273 485000
Email: 1190.sales@bssgroup.com

BSS Lincoln

Units 3 & 4, Crofton Drive, Allenby Industrial Estate,
Lincoln, LN3 4NR

Tel: 01522 565700

Email: 1480.sales@bssgroup.com

BSS Liverpool
82/94 Great Howard Street,
Liverpool, L3 7AX

Tel: 0151 482 2500
Email: 1330.sales@bssgroup.com

BSS London Docklands
Units 6 & 7, Thomas Road Industrial Estate,
Limehouse, London, E14 7BN

Tel: 020 7531 3914

Email: 1920.sales@bssgroup.com

BSS Luton

Unit 1A, Multi Trade Park, 214 Dallow Road,
Luton, LU1 1SR

Tel: 01582 875 600

Email: 1420.sales@bssgroup.com

BSS Maidstone

Unit 5, Wood Close, Quarry Wood Industrial Estate,
Aylesford, Kent, ME20 7UB

Tel: 01622 713600

Email: 1850.sales@bssgroup.com
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BSS Manchester

Unit 1, Columbus Way, Off Broadway,
Salford, Manchester, M50 1UU

Tel: 0161 888 6464

Email: 1340.sales@bssgroup.com

BSS Newcastle

Sanderson Street, Newcastle-upon-Tyne,
NE4 7PJ

Tel: 0191 256 5100

Email: 1650.sales@bssgroup.com

BSS Northampton
Riverside Way, Bedford Road,
Northampton, NN1 5NX

Tel: 01604 251400

Email: 1410.sales@bssgroup.com

BSS Norwich

Unit 13, Alston Road, Hellesdon Park Industrial Estate,
Norwich, Norfolk, NR6 5DS

Tel: 01603 253200

Email: 1710.sales@bssgroup.com

BSS Nottingham

Unit 3, Longwall Avenue, Queens Drive Industrial
Estate, Nottingham, NG2 1NA

Tel: 0115 943 5900

Email: 1430.sales@bssgroup.com

BSS Oldham

Castle Park Industrial Estate, Bower Street,
Oldham, Lancashire, OL1 3LN

Tel: 0161 624 4621

Email: 1640.sales@bssgroup.com

BSS Oxford

Units 1&2 Nuffield Industrial Estate, Ledgers Close,
Littlemore, Oxford, 0X4 6JS

Tel: 01865 398870

Email: 1630.sales@bssgroup.com

BSS Peterborough

Unit 2a, Centurion Business Centre, Sturrock Way,
Bretton, Peterborough, PE3 8YB

Tel: 01733 336000

Email: 1470.sales@bssgroup.com

BSS Plymouth

Block G, St.Modwen Road, Parkway Industrial Estate,
Plymouth, Devon, PL6 8LH

Tel: 01752 675300

Email: 1260.sales@bssgroup.com

BSS Portsmouth

Unit D4 Discovery, Voyager Park, Portfield Road,
Airport Industrial Estate, Hilsea, Portsmouth, PO3 5FL
Tel: 023 9265 8740

Email: 1820.sales@bssgroup.com

BSS Preston

Units 1 & 2, Brookfield Street,
Preston, PR1 INR

Tel: 01772 557800

Email: 1310.sales@bssgroup.com

BSS Reading

Units A2 & A3, Worton Drive, Worton Grange
Industrial Estate, Reading, RG2 0TG

Tel: 0118 923 8900

Email: 1180.sales@bssgroup.com

BSS Romford

King George Close, Eastern Avenue West,
Romford, Essex, RM7 7PS

Tel: 01708 771800

Email: 1130.sales@bssgroup.com

BSS Sheffield

Unit 15, Oakham Drive, Parkwood Industrial Estate,
Sheffield, S3 90X

Tel: 0114 289 3900

Email: 1460.sales@bssgroup.com

BSS Slough
557 Ipswich Road, Slough,

Berks, SL1 4EP

Tel: 01753 537 999

Email: 1300.sales@bssgroup.com

BSS Southampton
Unit 1A, Parham Drive, Boyatt Wood Trading Estate,
Eastleigh, Hampshire, SO50 4NU

Tel: 023 8068 3700
Email: 1140.sales@bssgroup.com

BSS BRANCH NETWORK
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BSS Stockton

Teesway, North Tees Industrial Estate,
Stockton on Tees, TS18 2RS

Tel: 01642 665500

Email: 1660.sales@bssgroup.com

BSS Stoke

Units 6 & 7, Etruria Trading Estate, Etruria Way,
Basford, Stoke on Trent, ST4 6JQ

Tel: 01782 382382

Email: 1360.sales@bssgroup.com




BSS Swansea

Unit 2, Century Park, Swansea Enterprise Park,
Swansea, SA6 8RP

Tel: 01792 762300
Email: 1290.sales@bssgroup.com

BSS Wandsworth

Unit 5, 307-309 Merton Road, Wandsworth,
London, SW18 5JS

Tel: 020 8877 9191
Email: 1760.sales@bssgroup.com

BSS Wirral

Rossmore Road East, Rossmore Industrial Estate,
Ellesmere Port, Wirral, Cheshire, CH65 3DD

Tel: 0151 348 5400

Email: 1320.sales@bssgroup.com

BSS Swindon

Unit 4A, Euroway Industrial Estate, Blagrove,
Swindon, SN5 8YW

Tel: 01793 601500

Email: 1210.sales@bssgroup.com

BSS Wigan

Unit 2, Lockflight Buildings, Wheatlea Industrial
Estate, Wheatlea Road, Wigan, WN3 6XP

Tel: 01942 405540

Email: 1720.sales@bssgroup.com

DISTRIBUTION CENTRE

COVENIRY

> 50,000 sq ft

> Over 150 miles of tube
> Specialist flest

CROSS POINT

> Over 400 fast-moving lines

LUTTERWORTH

> 160,000 sq ft

> Overnight delivery

MAGNA PARK

> 16,000 fast-moving lines

> Cross-docking capabilities
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EXPERT KNOWLEDGE
10 DO YOU PROUD

© BSS GROUP LIMITED 2019
CORRECT AT TIME OF PRINTING
AUGUST 2019 //ING V1 0119

Care has been taken to ensure that the information contained in this brochure is accurate but the illustrations and
brief descriptions are intended to provide an approximate guide and are not subject to contractual liability. The
Company assumes that the user will take all necessary steps to ensure that the products purchased are suitable
for the conditions in which they are intended to operate. To the best of our knowledge, the data contained herein is
accurate at the time of publication. - 01/08/2019



