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EPDM - Ethylene Propylene Diene Monomer

   FKM - Fluorocarbon Rubber 

HNBR - Hydrogenated Nitrile Butadiene Rubber 

O-RING SELECTION CHART

MEDIUM APPLICATIONS 
WATER

EPDM

HT

FKM

GAS

HNBR

POTABLE WATER

NON-POTABLE WATER

SOLAR SYSTEM

FLOW & RETURN INDUSTRIAL FLUIDS

FUEL AND NATURAL GAS

SPECIALIST AND LIQUID GAS

FIRE SPRINKLER

FUEL OIL/HYDROCARBON

COMPRESSED AIR 

STEAM

INDUSTRY APPLICATIONS 
WATER

EPDM

HT

FKM

GAS

HNBR

MANUFACTURING 

SHIP BUILDING AND RAIL 

INDUSTRY GENERAL AND HEAVY 

AUTOMOTIVE 

MEDICAL

CHEMICAL 

CO-GENERATION ENERGY

MINING 

FOOD AND BEVERAGE

PULP AND PAPER

and cold potable water applications and some industrial 
applications. It is not suitable for aromatic hydrocarbons, 
di-ester based lubricants, halogenated solvents or 
petroleum based oils and greases. 

It is not suitable for any applications with temperatures 
exceeding 120°C.

FKM-R (Fluorocarbon) O-Ring has excellent resistance to 
high temperatures up to 200°C (depending on the medium), 
ozone, weather, oxygen, mineral oil, fuels, hydraulic fluids, 
aromatics and many organic solvents and chemicals. It is 
ideal for petroleum products, fuels including those blended 
with ethanol or methanol, diesel, biodiesel, mineral oils 
and greases, silicone oils and greases, high vacuum, 
strong acids, ozone, weather and very high temperatures. 

It isn’t suitable for ketones, low molecular weight organic 
acids (e.g. Formic and acetic), super-heated steam, low 
molecular weight esters and ethers or phosphate based 
hydraulic fluids. Industry fittings have a red coloured O-ring. 

HNBR (Hydrogenated Nitrile Butadiene Rubber) O-ring 
sealing element are utilised for the Gas press fittings. 
HNBR, compared to standard Nitrile, possesses superior 
mechanical properties and improved resistance to heat, 
ozone and chemicals. It is suited to propane, butane and 
natural gas (methane). It is not suitable for drinking water. 
Gas press fittings have a yellow O-ring and are clearly 
marked with a distinctive yellow colour and the word GAS. 
Whilst fuel gas standards call for working temperatures 
of up to 70°C, the Forza Stainless HNBR gas O-ring is 
certified for operating temperatures up to 100°C.
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2.9 CONNECTING TO DIFFERENT METALS 

Any lagging or insulation materials applied to the stainless 
steel tubes must not have a water soluble chloride ion 
content exceeding 0.05% by weight. Failure to ensure 
this may result in corrosion and a shortened life of the 
installed system.

Any lagging or insulation materials applied to the stainless 
steel tubes must not have a water soluble chloride ion 
content exceeding 0.05% by weight. Failure to ensure 
this may result in corrosion and a shortened life of the 
installed system. 

ACOUSTIC INSULATION 

Acoustic insulation is to be implemented according to 
standards and codes, including the National Construction 
Code in Australia. Tubes, including fittings, in isolation 
generate no noise, but supports that are poorly constructed 
or poorly sized can generate noise that will be transmitted 
on the tube work. Tubes should always be acoustically 
insulated against structure borne noise in wall break-
through penetrations, or on installation walls using clamps 
with acoustic insulation. An additional option is for these 
lines to be run through utility shafts.

THERMAL INSULATION 

Thermal insulation of tubes is to be implemented 
according to standards and codes, including the National 
Construction Code in Australia. 

The thermal insulations of tubes should be implemented in 
accordance with national codes and standards including 
AS 4426.

Additionally, the following design considerations should 
be observed. Tube lines for cold drinking water are to be 
laid so that the drinking water quality is not impaired by the 
heat influence of the environment. A sufficient separation 
distance to heat sources is to be maintained, so that the 
lines are not influenced by these heat sources. If this is not 
possible, the cold water lines must be insulated against 
unwanted heating. In refrigeration systems, to decrease 
energy losses and to avoid unwanted water condensate, 
these lines must be water-blocking thermally-insulated. 
These requirements apply not only for newly built 
systems, but also for those laid during renovation in 
existing applications.

Connections made between two different metals can 
sometimes result in what is known as a bimetallic reaction. 
This can be caused not only with a direct connection 
but water passing from one material to another. This bi-
metallic reaction can effect some metals. 

While stainless is generally not effected by the flow rule 
with potable water and other nonferrous metals it is not 
a preferred method of installation. To combat this reaction 
an inert section is used to separate the other two metals 
another method is to use a valve made of non-ferrous 
material. 

Stainless steel, copper and copper alloys can easily 
be combined without the risk of corrosion. Please note 
carbon steel should not be directly connected to stainless 
steel as this will cause corrosion. A spacer connector 
of brass material should be used to separate the two 
dissimilar materials by at least 50mm. Flow of water 
should be in the direction from carbon steel to stainless 
steel and not vice versa.

Deposits of other metals may leave a stain or discolour 
the tube but does not necessarily indicate corrosion.

2.8 INSULATION – ACOUSTIC AND THERMAL

10



If you wish to perform these calculations, please consult the 
relevant specialised literature. For the normal installation 
calculations, the appropriate diagrams, such as those 
given in the diagram on page 19, can be used to solve this 
problem. The unit pressure drop [R] and the flow velocity 
[m/s] for a given water flow rate can be determined simply 
and quickly in this way.

Once [R] and the actual or equivalent length of the 
piping system are known, the total pressure drop over 
the particular segment can be calculated. The diagram 
on page 19 gives the values that apply to water with a 
temperature of 80°C. It can be seen that [R] changes with 
temperature and, as such, a correction is needed. Graphs 
can be prepared for the different operating temperatures 
and various velocity ranges.

In addition to the temperature, water additives e.g. anti-
freeze, will affect the value [R] and will need to be corrected 
accordingly. It would be too complex to use several 
diagrams to perform a calculation for each temperature. 
That is why the nomogram in figure 16 can be used. It 
gives the correction factor.

[Kc] that needs to be applied to [R] for the actual 
temperature of the fluids. The following example explains 
the use of the nomo-gram. If we assume a flow rate of 
700 l/h for pipe of 22 x 1.2 mm, the value of R is 27 WS/m 
(± 270Pa/m) for a temperature of 80°C. Imagine that we 
want to calculate the value of [R] for a water temperature of 
40°C. We must first find the value of [R] for this temperature 
and then multiply that value by the correction factor [Kc] for 
a temperature of 40°C.

CONTINUOUS PRESSURE DROP

To calculate the resistance of a fluid flow in a straight 
section of a piping system, first determine the resistance 
in a unit of length and then multiply the total length by this 
value. This value can be determined analytically using the 
Hazen-Williams formula.

p  =  pressure drop in the pipe [bar/m]

Q  =  flow through the pipe [l/min]

di  = mean internal diameter of the pipe  
  [mm]

C  =  constant for type and condition of the  
  pipe

(140 for Stainless Steel and Galvanised 
Steel)

2.10 PRESSURE LOSS & FLOW RATES

P = x Q1.85
6.05 x 105

C1.85 x di4.87

Pipe sizing and pressure losses

Galvanised Steel and Stainless Steel pipe:
d 15, 18, 22, 28, 35, 42, 54, 76, 89, 108, 168

The pressure losses are calculated according to the 
Nikuradse formula:

R = (27/0.82) x 0.89 = 29.3mm WS/m [293 Pa/m]

R=8,48455 ·109·m1,7749·di-4,807

Surface roughness: 0,01 mm

R = pressure loss (Pa/m)

ṁ = flow rate (I/h)

di = pipe insider diameter (mm)
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3.3 OPERATING INSTRUCTIONS 

3.4 TOOLING SAFETY AND MAINTENANCE

Holding the tool securely, press and hold the start button 
for approximately 3 seconds to begin the automatic press 
cycle (the green LED will go out). Release the start button 
and continue to hold the tool securely. The green LED 
will light when the press cycle is complete. To cancel the 
automatic press cycle, press and hold the release button 
on the side of the tool until the tool turns off. If the red 

LED lights up, press the start button. If the tool does not 
run, call Forza for advice. If the red and green LEDs flash 
alternately, the tool is ready for a service, contact Forza 
to arrange. The tool will turn off automatically after 30 
minutes of no use. Turn the tool ON by quickly pressing 
and releasing the start button and open the jaws around 
the fitting.

Press tools should only be used as directed, by trained 
persons. Always remove the battery before performing 
regular cleaning and maintenance work. Keep hands 
away from jaws and slings while tool is in use and never 
operate the tool without jaws/slings attached. Crush 
injuries to hands and fingers may result. 

Novopress tools, jaws and slings are low maintenance, 
however, to ensure optimal performance and safety 
there are some minimum precautions and maintenance 
procedures that need to be followed. Carry out basic 
inspection of the pressing device and attachments (jaws, 
adaptors and slings) prior to each use to ensure they are 
clean and free from debris and dirt. The attachments 
should be visually inspected to ensure there are no 
cracks. If there are any cracks, do not use them, as there 
is risk of the attachments shattering and potential injury 
from flying fragments. 

It is recommended to always wear appropriate eye 
protection whenever using the pressing device. When 
inspecting the pressing jaws and slings, also ensure 
that there are no foreign material deposits and that the 
contours of the pressing surfaces are in order. Failure to 
do this may result in incorrect joint formation and damage 
to the attachments and/or the pressing device. Regular 
application of light machine oil to the moving parts of 
jaws, adaptors and slings and a general application of 
an anti-corrosive spray is recommended to maintain 
serviceable condition and function. 

The pressing device, attachments and batteries must be 
serviced at least within 35,000 presses for the Novopress. 
It is recommended to have the press tool, jaws, adaptor 
jaws and slings inspected at least once per year. There are 
costs associated with this service work. Failure to have 
the required services carried out may affect the warranty. 

Any service or repair of the Novopress ® pressing tool or 
jaws, requiring opening the device, or mechanical repairs, 
shall only be carried out by an authorised agent. Failure to 
do so may void the warranty.

The Forza service and repair program is easy, ensures 
minimal down time and provides known maximum costs 
for repairs. 

The key components of the program include:

• Loan tools available while your tool is being serviced/ 
repaired

• Convenient and easy process for lodging your tool for 
service/repair via Forza

• You will be notified of the cost of service/repair for 
confirmation before any work is commenced
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With the use of a tube 
cutter, cut stainless tube to 
the desired length.

Next using a deburring 
tool, deburr the end of the 
tube that will be inserted 
into the fitting.

Check that you have 
the correct fitting for the 
application. Water will have 
a black ‘O’ ring, gas will 
have a yellow ‘O’ ring and 
High temp. will have a red 
‘O’ ring.

Line up tube with fitting and 
place a mark on the tube at 
the correct insertion depth. 

4.7 INSTALLATION

1

2

3

4

DN15-54

Insert the correct size press 
jaw for the size of fitting 
being pressed. Ensure jaw  
is clean vand moves freely.

Line up the jaw of the tool 
so the centre of the jaw 
lines up with the raised 
section of the fitting.

When tube is inserted 
mark should line up with 
back of fitting.

Press the trigger on 
the tool, hold down 
until jaws fully close 
and an audible click is 
heard. This completes 
the pressing process. 

Inspect fitting to ensure 
press is complete.

6

5

7

8

9

The procedure for coupling Forza Stainless tube and Forza 
Stainless fittings is shown images below. Please note that for 
high pressure applications specific press tools, jaws and HP 
slings may be required. The tube ends must be clean for the 

creation of trouble-free press connections. The tube exterior 
surfaces shall have no scratches or grooves in the section of 
tube end being inserted into a socket for press fitting.
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1

5

2

3

4

DN76.1 – 168

Using a smooth file deburr 
and clean the end of the 
tube both internally and 
externally to minimise 
turbulence and pressure 
loss. This will also avoid 
damage to the O-ring.

Check fitting to ensure it is 
suitable for the application. 
Confirm that fitting is clean 
and the O-ring is free from 
debris.

Line up the fitting with the 
tube and place a mark 
on the tube at the correct 
insertion depth.

Using a fine tooth saw or 
tube cutter, cut stainless 
tube to the desired length.

Place fitting onto tube 
ensuring the mark on the 
tube lines up with the outer 
edge of the fitting.

6

7

8

9

Select the correct sized 
collar, making sure that 
pressing area is clean and 
smooth.

Place the collar over the 
fitting and check that the 
fitting sits squarely inside 
the pressing area of collar.

Place the adaptor jaw in 
the tool and ensure pin is 
pushed into place to hold 
jaw.

Place the adaptor jaw 
over the pins on the collar, 
check that the fitting is still 
matching up to the insertion 
depth mark on the tube. 
Press the trigger on the tool 
and hold down until piston 
retracts. Remove the adaptor 
jaw from the collar, then the 
collar from the fitting.  
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SECTION 8 - NOTES
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