
Pressed
       into service

Shorter installation times and removing the 
need for hot work has led to the rise of heat-
free jointing techniques for metal pipework. 
Robin Oakley looks at the most common styles 
and the benefits that they bring for installers.

H
eat-free jointing 
techniques such as 
push-fit and press-fit 
for metal pipes are 

well established and bring many 
advantages. With no hot work 
or naked flames, the following 
benefits apply:
•	 No	risk	of	damage	to	

surrounding structures and 
finished work areas. This is 
particularly important in old 
buildings and roof spaces 
where dust and cobwebs can 
allow flames to track across 
spaces very quickly.

•	 No	risk	of	fire	in	roof	spaces	
under thatched roofs.

•	 No	flux	to	clean	off	finished	
joints, giving an improved 
professional appearance.

•	 No	heat	damage	on	final	
connections to sanitaryware 
and valves.

•	 No	risk	of	damage	to	joists	
where in-situ jointing takes 
place in timber floors.

•	 No	flux	residue	remaining	 
inside to potentially 
contaminate pipes.

The	techniques	offer	quicker	
installation times, which can 
shorten overall project schedules, 
save costs and enhance profits.

Compression joints
Compression joints have been 
used for over 90 years and 
were probably the first heat-free 
mechanical jointing system. 
However, compression fittings 
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have the disadvantage of  
needing to be tightened using 
a wrench, and the fittings 
themselves tend to be more 
costly – especially in the  
larger sizes.

Push-fit jointing
Push-fit fittings are available 
to suit pipe sizes from 10mm 
to 54mm and can be used on 
above-ground hot and cold  
water services, both potable and 
non-potable, heating and chilled 
water services, low temperature 
hot water and heating, smallbore  
and minibore central heating 
systems as well as pressurised, 
vented and unvented heating  
and hot water systems – all  
within the manufacturer’s 
recommended temperature  
and pressure limits. Once the  
joint has been made, the fitting 
can be rotated, which can be 
helpful in confined spaces or 
when carrying out alterations or 
maintenance to pipework.

Some push-fit joints are 
permanent once made while 
others are demountable using 
a release tool. When making a 
joint, ensure that the fitting and 
tube sizes are compatible, cut 
the tube using a tube cutter and 
check that the tube end is round 
and free from damage. Deburr 
the tube to ensure it is free from 
sharp edges and that the outside 
of the tube is chamfered around 
its full circumference.  

With a demountable fitting, 
after the insertion depth of the 
fitting is marked on the tube, 
it is inserted into the joint and 
passes through a release collar 
and a stainless steel grip ring 
which has a series of teeth that 
grip the tube. It can only be 
released using a purpose-made 
disconnecting tool. 

As the tube is pushed further 
into the fitting, it passes through 
a support sleeve that aligns 
the tube and compresses an 
Ethylene Propylene Diene 
Monomer (EPDM) ‘O’ ring, which 
is pre-lubricated with silicone in 
the space between the tube and 
the fitting wall. An audible click 
indicates when the tube has  
been correctly pushed against 
the tube stop in the fitting.  
After checking that the tube is 
inserted up to the depth marked 
earlier, a quick tug on the tube 
will confirm that the teeth on  
the grip-ring have engaged  
on the tube.

No	further	lubrication	is	required	
and capillary-soldered joints should 
not be made on tubing adjacent 
to any push-fit fittings as the heat 
applied could damage the non-
metallic components.

Demountable push-fit joints 
can be disconnected using a 
purpose-made disconnecting  
tool, which is inserted into the 
end of the fitting and then 
squeezed to compress the release 
collar, while at the same time 
twisting out the tube.

The fittings in the basic Sprint 
system are made from copper 
or dezincification resistant (DZR) 
brass and are ideal for use with 
copper	tube	to	BS	EN	1057,	but	
are not demountable.

The Classic system, which 
is demountable, comprises 
fittings made of dezincification 
resistant (DZR) brass or gunmetal, 
designed for use on a wide range 
of tube types including copper, 
cross-linked polyethylene to 
BS	7291:	Part	3,	and	polybutylene	
to	BS	7291:	Part	2,	and	is	
demountable. When push-fit 
fittings are used with plastic 
tube, the appropriate liners must 
always be fitted within the tube.

The Pro system comprises 
fittings made of DZR brass and 
gunmetal for use on pipe up to 
54mm diameter.

Stainless steel pipework 
systems are used in the food 
processing and pharmaceutical 
industries, and push-fit fittings 
for use on such pipework are 
available	in	the	‘316’	system	in	
sizes up to 54mm diameter.

Zinc plated carbon steel tube 
up to 54mm diameter, used with 
the Advance system, can be an 
alternative to the conventional 
threaded steel tube that is often 
used on closed circuit heating and 
chilled water systems. It would 
offer	considerable	savings	in	time	
and cost, and avoids the need to 
have threading equipment.

System design considerations
As with any pipework system, 
the correct design and planning 
is important. Irrespective of the 
jointing system being used, 
the	pipework	will	still	expand	
and contract in response 
to changes in temperature. 
Allowance must be made for 
this thermal movement and for 
it	to	be	controlled,	for	example,	
by allowing sufficient length of 
branch	pipework	for	it	to	flex	and	
have normal movement, thus 
preventing stress. 

In some cases, it may be 
necessary to incorporate 
expansion	loops	or	bellows	to	
safeguard against such problems. 
All pipework, especially plastic 
pipework, needs adequate support 
to ensure that the minimum 
stress is imposed on the joints.

When designing a system, 
take care to allow sufficient space 
between fittings to allow room 

for the disconnecting tool to be 
inserted in the fitting to demount 
it. Similarly, joints on fittings 
should be far enough away  
from walls and bulkheads to  
allow demounting.

Testing
When used with metal pipework, 
electrical	continuity	is	offered	in	
all	the	push-fit	ranges	(except	
the Classic system). All metallic 
pipework systems should comply 
with the equipotential bonding 
requirements	of	the	17th	edition	
of the IET Wiring Regulations 
(BS	7671:	2008	+	A1: 2011).	After	
all pipework has been completed, 
continuity checks should be 
conducted by a qualified electrician, 
and the pipework should also be 
pressure tested to 1.5 times the 
normal working pressure.

Press-fit Jointing
To make a press-fit joint only 
requires a press fitting tool with 
the correct size jaws and the 
press-fit	fitting.	No	flux,	solder	or	
jointing compound is required. 
This jointing system is ideal for 
prefabricating pipework on sites 
such as multi-storey offices or 
dwellings because the sections of 
vertical pipe for each floor level 
can be assembled and jointed 
off	site	(or	in	a	workshop	at	
ground level) before being lifted 
into position. The tees leading 
off	to	serve	the	terminal	fittings	
at each floor level can be left 
capped	off	until	it	is	necessary	to	
install the horizontal pipework at 
each floor level. Press fittings are 
available	to	suit	pipe	sizes	12mm	
to	108mm	and,	depending	on	the	
manufacturer’s specification, can 

operate	at	pressures	up	to	16 bar	
at	20°C	and	6 bar	at	110°C.	

Benefits of press-fit jointing
There are savings in time and, 
therefore, cost over traditional 
methods, particularly on the  
larger	sizes	of	pipework.	No	solder,	
jointing compound, adhesives 
or gas, and no hotworks permit 
is required. The joint is left with 
a completely clean internal 
bore	with	no	flux	residue	to	
remove during system flushing 
and commissioning. Electrical 
continuity is assured once the 
joint is completed.  

All	the	ranges	except	the	gas	
pipework incorporate a ‘Leak 
Before Press’ (LBP) feature in the 
design, which is the final check to 
the system and provides instant 
identification of any joints that 
have been assembled but not 
pressed. The ‘O’ ring bead on 
the fitting is slightly triangular in 
cross-sectional shape, and this 
creates three spaces equidistant 
around the circumference of the 
pipe through which water will  
leak if the fitting is not pressed. 
Once pressed, the shape of the 
‘O’ ring bead is transformed  
from its original triangular cross-
sectional shape and is then  
water-tight and air-tight. 

The Copper range is intended 
for jointing copper tube to 
BS	EN	1057	R250	and	R290	in	
sizes	12mm	to	108mm	on	hot	
and cold water services and 
vented and unvented heating 
systems, chilled water and oil-free 
compressed air systems. 

The Stainless range is 
manufactured	from	316L	stainless	
steel for use with stainless 
steel tube in the healthcare, 
pharmaceutical and food industries, 
and is particularly suitable for water 
purified by reverse osmosis which 
has a low pH. 

The Carbon range is  
designed for vented and 
unvented closed circuit heating, 
and chilled water applications. 

There are Copper Gas and 
Stainless Gas ranges, which are 
identified	by	external	highly	
visible labels with the word ‘GAS’ 
and the fittings incorporate 
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›› Irrespective of  
the jointing system 
being used, the 
pipework will still 
expand and contract  
in response to changes 
in temperature.‹‹
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yellow Hydrogenated Acrylonitrite 
Butadiene	Rubber	(HNBR)	
‘O’ rings. They are intended for 
use	on	internal	and	external	
pipework	carrying	2nd	and	3rd	
Family gas services – e.g. natural 
gas, LPG, compressed propane 
and	butane	gas	–	but	NOT	1st	
Family manufactured gas. 

The Copper Solar range, 
available in sizes 15mm to 54mm, 
is labelled with the word ‘SOLAR’ 
and has a green Fluorocarbon 
rubber/VitonTM (FPM) ‘O’ ring. 
It is designed for use in solar 
applications and with most 
proprietary ethylene glycol and 
propylene glycol heat transfer 
fluids used in solar systems in 
concentrations of up to 40%.

Jointing procedure
After selecting the correct size 
of tube and fitting, and ensuring 
that both are clean and free from 
any damage, the tube should 
be cut square, preferably by use 
of a rotary tube cutter. The tube 
should be deburred and any 
sharp edges removed before the 
tube insertion depth is marked on 

the tube. The tube should then 
be inserted into the fitting until 
the end of the tube meets the 
tube stop. This is confirmed by 
checking the mark on the tube. 
The correct size jaws are inserted 
into the press tool before placing 
them over the bead of the fitting, 
making	sure	that	the	tool	is	at	90°	
to the fitting. The trigger on the 
tool is depressed and this starts 
the compression cycle, which will 
stop automatically once the joint 
is complete. 

Press-fit joints should not be 
fitted on pipes close to previously-
soldered fittings as the heat 
applied in the soldering process 
may have annealed the pipe 
adjacent to the fitting. This can 
cause the tube to distort when  
a press fitting is compressed. 

There are two types of press 
tool – one is mains electric and 
the other is cordless with a 
rechargeable battery. A set of 
jaws is required for each size  
of tube being jointed. 

Various manufacturers produce 
press tools with jaws suitable 
for	different	manufacturers’	

TO SUM UP

›	 Push-fit and press-fit jointing for metal pipes offer 
considerable advantages over the use of soldered fittings 
and can save time once the operative is familiar with  
their use.

›	 Push-fit can be used with some plastics pipework but 
always with the appropriate insert.

›	 Manufacturers offer different ranges for different pipe 
materials and services. Always use the correct fitting for 
the pipe material and the service being carried by the pipe.

›	 Always check with the manufacturer’s data that the fitting 
is suitable for the pressure and temperature of the service 
being carried.

›	 Undertake some training before deciding which range of 
fittings and press-tool you are going to use.

fittings, and it is important not to 
interchange jaws from one make 
of tool to another or from one 
make of press-fit fitting to another.  

Manufacturers	offer	online	
videos on the use of their tools, 
and it is advisable to view these 
and undertake some training 
before deciding on which tool 
to adopt and embarking on the 

use of press-fit fittings. Press 
tools are available to hire, and it 
is suggested that tools be hired 
and tried on a small project for 
operatives	to	gain	experience	and	
confidence in their use.  n

Note: There are various manufacturers’ 
ranges available but, for the purposes 
of this article, the Pegler Yorkshire 
ranges have been described. 


