


MICROFLEX

Horizontal Directional Boring (HDD)

Horizontal Directional Boring is used for crossing waterways, roadways, con-

gested areas, and areas where other methods are costlier or not possible or

practical. The technique consists of making a borehole and pulling the Micro-
ex pipeline through.

For the correct process of Horizontal Directional Boring we refer to the guide-
lines of this technique.

Before pulling the Micro ex pipeline through the borehole there are some
points of attention:

- Drill hole Diameter. Increase the reamers diameter according to the
outer diameter of the Micro ex pipe to achieve an optimal result.

- Connecting. When coupling the Micro ex pipe to the reamer, ensure that
both the PE-Xa carrier pipe and the outer casing are fastened.

- Pulling. It is important that the piping is ready in its entirety so that
the pulling through can happen in one smooth, uid movement. For
this we recommend to remove every nylon strap and to unroll the pipe
completely. Rotation or twisting of the pipe during the pulling operation
must be avoided at all cost. This way no torsional forces will be exerted on
the piping.

- Traction forces. The Maximum pulling forces for the di erent PE-Xa
medium pipes are given in the table below. Attention: these values are
for UNO models only. For DUO models, please double the value.

Outer Pipe Diameter UNO Maximum Traction Forces per Pipe (kg)

25 150
32 200
40 300
50 400
63 400
75 400
90 400
110 400
125 400

3.4 Mounting onto Walls or Ceilings

For this purpose, the pipe must be supported every meter along its entire
length because of its inherent exibility. To avoid sagging, the pipe must be
tied with straps to a supporting structure.

1
1 Max.100 cm
I
I
I

3.5 Guidelines for Pipe Laying on the Ground
Surface

wall mounting If the pipeline is laid on the ground, points of support must be provided to

prevent slipping away. All objects on the ground that may cause damage to
the outer casing of the pipe need to be removed. On uneven ground, the
pipe should be tied at intervals of about 25m, and care must be taken to
ensure that the pipes are well supported. For this purpose a supporting struc-
ture can be set up.

Attention: Our pipes have limited UV resistance. Therefore it is neces-
sary to protect the pipe against UV-radiation when they are laid at their
nal aboveground placement. Please contact us for alternative options.
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3.13 Insulation Kits

The following insulation sets are available:

- Insulated Straight Coupling kit
- Insulated T-piece kit

- Insulated Double T-piece kit

- Insulated Elbow 90 kit

- Insulated Y-Connection kit

When connecting a Micro ex DUO pipe with one of the above listed insula-
tion kits, it is recommended to position the pipes in a vertical orientation. This
method makes the assembly of the terminal connections in the casing much
easier.

When supplying the insulation kits, both insulation halves are already con-
nected via screw connections. Before separation, the shells can be cut along
a chosen line to obtain the desired diameter. Cutting needs to be done in a
straight line to avoid any chance of leakage.

The correct mounting of type MK shrink caps (see section 4.3) will mini-
mise the chance of leakage. The use of MK heat shrinkable caps is com-
pulsory to be eligible for the warranty. Instructions for the assembly of the
couplings can be found in sections 3.11 and 4.5.

Cut the bitumen strips to suit the pipe casing outer diameter. Before applying,
check that the outer casing is dry to ensure a good contact. After cutting to
the desired size, apply the bitumen strips around the carrier pipe. Make sure
that the connections are properly covered.

Before placing a pipe in one of the shells, ensure sealant is applied to the
grooves as described in the instructions in section 4.7. Apply the sealant uni-
formly along the anges on the top and bottom of the casing before tight-
ening the stainless steel bolts. It is extremely important that the insulation
kits are properly sealed. Depending on the chemical composition of the soil,
rising groundwater may be slightly acidic and therefore mildly corrosive. The
ingress of this groundwater could eventually cause corrosion of couplings,
sleeves, connections etc. and might lead to leakages.

MR24116075

When using a (double) T-piece with an outer casing diameter of 160mm to
an outer casing diameter of 90 or 75mm, one can use the MR24116075. This
set comprises an outside casing (160mm) with interior insulation (but no car-
rier pipe) and a shrink sleeve (type MK2500). The reducer is pressed into the
insulated T-piece kit.

Slide the shrink cap over both protruding ends, ensuring that both are well
covered. Use a torch or hot air gun to slowly heat the shrink cap. Make sure
to use the heat gun on a medium heat setting to gently shrink the sleeve half
over the insulation kit and half over the MR reducer kit.
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3.14 Inspection Chamber

This inspection chamber unit can be used as an alternative to our insulation
kits. It is equipped with 6 marked entries. Each of them can be cut 0  to suit
various opening sizes (125, 160 or 200mm). The installation and points of at-
tention are as for the insulation kits.

After installing the chamber and completing the pipe connections it is re-
commended to remove the manhole cover and perform an internal inspec-
tion of the installation. It is also recommended to connect shut-o valves to
allow for future alterations to the pipe network.

Obviously one must take precautions to prevent water infiltration in order to
minimise wear and corrosion of the di erent internal parts. Shrink caps and
couplings need to be installed in the proper way (see sections 4.3, 4.4, and 4.5).

Before closing the inspection chamber, make sure that all pipe connections
and fittings are secure. It is necessary to uniformly apply sealant to the upper
edge of the chamber body part at a thickness of about 10mm by 10mm wide
before affixing the cover. This will prevent any water infiltration. The pitched
top is secured on the body part by use of 6 stainless steel bolts. The threads
of the bolts need to be lubricated with copper grease before tightening. This
is to prevent galling. Once the pitched top has properly been installed, the lid
can be carefully turned clockwise. Do not damage the black gasket between
body and top cover. Do not use excessive force when tightening the bolts.

The carrier pipes can exert lateral forces on the inspection chamber due to
expansion/contraction. These forces may result in a slight deformation/move-
ment of the chamber. Therefore it is recommended to provide additional con-
crete reinforcement to the edges/sides of the chamber.

If the chamber is subject to a high traffic load, it is recommended to provide
appropriate additional concrete reinforcement. These concrete slabs or rings
must be placed on a bed of stabilised cement (see picture below).

ATTENTION:
Consider local frost depths when determining the minimum coverage.

Concrete ring
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3.15 Pressure Test

Pressure test according to DIN 1988 Part 2

The pressure test procedure is obligatory before closing the trench. The report of this
test, fully completed and signed, has to be send to our production plant.

1. Pressure test

constitute contractually agreed auxiliary work essential to the accomplishment of the contract and
also form part of the contractors performance without being stated in the performance speci cation.
Prior to concealing, Ilthe nished pipework with water, taking care to avoid air locks. The pressure test
must be conducted in two parts, starting with the preliminary test, followed by the main test.
2. Preliminary test

The preliminary test involves applying a test pressure equal to 1.5 times the admissible
operating pressure. This pressure must be regenerated twice within the space of 30 minutes
at intervals of 10 minutes. Following a rest period of at least 30 minutes at full pressure, the
test pressure must not have fallen by more than 0.6 bar (0.1 bar every 5 minutes). Leakages
must not occur at any point in the system being tested.

3. Main test

The main test has to be conducted immediately after the preliminary test. The test takes 2 hours. At
the end of this period, the test pressure recorded after the preliminary test must not have fallen by
more than 0.2 bar. Leakages must not occur at any point in the system being tested.

bar / psi bar / psi

In order to validate the pressure 2 Preliminary Test 3 Main Test
test, send the report to:

21 Operating pressure x 1.5 3.1.1 Beginning

WATTS INDUSTRIES S.r.l.

Via Vienna 3 2.2 After 10 min (restore 2.1) 312 End

1-38121 GARDOLO ]

ITALIA 23 After 20 min (restore 2.1) 32 Test pressure
Fax: +39 0461 96 55 50 24 After 30min 33 After 120 min

Mail: micro ex@wattswater.com

I
JOOUL

25 After 60 min admissible 34 Admissible pressure
pressure drop < 0.6 bar drop < 0.2 bar

Leakage Testing - DIN 1988

bar A Top up pressure

TANNL
\JN AR<0,2 bar
g A P,<06 bar *
g
S
= !
£
g
g
2 2 3
1o}
—
Preliminary test J r Main test |
j i ! >
10 20 30 60 120 180 min

Test the finished pipe-work before concealing! The correct execution and documentation of
the pressure test for the entire piping system are requirements for the warranty.

To ensure that the underground network is completely watertight, we advise you
to heat the system at 85 C for one hour, regularly checking that the connections
are secure. Let the system cool down to 20 C before conducting a final check of
all pipe connections.
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3.16 Backfilling Guidelines

Before the trench can be filled, the entire pipe system with all its connections
has to be pressure tested (see section 3.15). The correct implementation
and documentation of the pressure test are requirements for the war-
ranty to be valid.

Make sure that the pipes are fully covered with sand (granular range of 0-3
mm). Backfilling should be in layers of about 20 cm and compacted by hand.
Care should be taken to remove any sharp objects from the backfill material.
When the backfill depth is about 50cm above the top of the pipe, a vibrating
tamper may be used to compact the remainder of the soil (measured from
the top of the pipe). There should also be a warning tape bearing the legend
water pipe laid directly above the buried piping.

3.17 Before Usage

For hygiene reasons, we recommend rinsing all sanitary pipes for 15 minutes
before use.
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4. QOperating Instructions

4.1 MICRO SEAL Wall Feedthrough
(Subterranean Use)

Centre the pipe in wall opening or casing. Make sure the pipe will be
adequately supported on both ends. Micro Seal feedthrough seals are not
intended to support the weight of the pipe.

Loosen the pressure plate bolts just enough so the links can move freely. Con-
nect both sections of the feedthrough around the pipe.

Ensure all bolt heads are facing the installer. Extra slack or sag is hormal. Do
not remove any links if extra slack exists. Note: On smaller diameter pipe, links
may need to be stretched.

Slide the Micro Seal assembly into the annular space (ring-shaped cavity between
the pipe and the wall). For larger size chains, start inserting the feedthrough at
the 6 oclock position and work both sides up toward the 12 oclock position
in the annular space.

Manually tighten using a spanner or wrench only. Do not tighten any bolt
more than 4 turns at a time. Tighten the bolts in a crisscross pattern or se-
quence until all bolts have been uniformly secured. Repeat this after a couple
of hours to ensure long-term tightness of the bolts.
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4.2 MMDV Wall Feedthrough
(Above Ground/Surface Use)

This wall feedthrough consists of a corrugated pipe casing and a shrink sleeve.

Brick the corrugated casing in so as to protrude about 10cm out from the wall.

Slide the shrink sleeve over the Micro ex pipe.
NEVER CUT THE SLEEVE LENGTHWISE.

Push the Micro ex pipe through the bricked in corrugated casing.

Use a heat gun to gently shrink the sleeve half onto the corrugated pipe and
half onto the casing of the Micro ex pipe.
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(3]

Manually press the sleeve onto the casing and corrugation whilst wearing pro-
tective gloves.

The wall feedthrough is now ready.

Micro ex Pipe Wall Feedthrough Wall Hole
with Casing Pipe dgyt

dOUt
Art. No. mm
MMDV75/90 75-90 110 210
MMDV125 125 160 260
MMDV160 160 200 300
MMDV200 200 235 350
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4.3 Shrink Caps Type MK

1. Slide the cap over the carrier pipe and the casing.

2. Use a heat gun to gently shrink the cap.

3. Press the cap onto the carrier pipe whilst wearing protective gloves.

4.The tail end of the pipe is now sealed watertight.
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4.4 EPDM Rubber End-Caps

Cut the sleeve for the carrier pipe at the appropriate place (see expanded dia-
gram). Use the correct tool for the cutting (sharp knife or scissors). The cut has
to be straight and neat to ensure tightness of the rubber end-cap. Damages,
like splits or tears on the cut section, can cause leaks.

The pipe ends and the rubber end-caps must be cleaned only with water
before installation.

Fold the sealing sleeve back.

Put the rubber end-cap over the carrier pipe and push it against the insula-
tion. If needed, wet the carrier pipe with water. Do not use soap, grease or oil
for lubrication.

Pull the sealing ridges onto the outer casing of the pipe. The three seal ridges
must grip into the ridges of the outer casing.

mic_xxxxxx_technisch-handb_150223_ENG.indd 39

Insert the provided tie wrap between the two rings. Pull the end of the tie
wrap with a rotating movement tight around the cap using universal pliers.
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4.5 Micro ex PE-X Couplings

Micro ex PE-X connections are professional fittings for central heating and
sanitary applications. They are available as a straight coupling with male

thread:

- In 25 to 125 mm sizes for a maximum pressure of 6 bar (Central Hea-
ting)/ 16 bar (cooling)
- In 20 to 63 mm sizes for a maximum pressure of 10 bar (Sanitary)
Micro ex PE-X terminal connections can be combined with a variety of
threaded fittings to make tees, elbows and other ancillary connections.

» 1
1 8 2
3
4
2 9 5
6
Q 7

3 10
8
9
4 11 10
yrad 1
12

5 12
13
14

6 13

—

NB:

7 14

Assembly instructions

Cut the PE-X pipe at a right angle with a pair of PE-X
SCisSOrs or a pipe cutter.

Deburr the pipe with an appropriate tool.
The clamping ring is loosely attached to the coupling.

Turn the bolt slightly clockwise in order to remove the
clamping ring.

Remove the clamping ring.

Slide the clamping ring over the pipe. NB! DO NOT
rotate the clamping ring.

Ensure that the notch on the inside of the clamping
ring is facing the fitting.

Push the pipe COMPLETELY over the coupling. Slide
the clamping ring back to COMPLETELY cover the
fitting.

Loosen the bolt.
Remove the bolt and the steel plate.

Put copper grease on the threads of the stainless steel
bolt and nut.

Assemble the bolt, washer, and nut provided and
tighten the clamping ring until it is watertight.

Retighten the bolt and nut after half an hour.

Inspect all fittings for security and correct positioning.

Please make sure to lubricate the threads on the bolt, as
well as the nut, with some copper grease.
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Apply the sealant uniformly to the grooves of both shell-shaped casings. We
recommend a thickness of about 4mm and a width of 5mm.

Place the connected pipes into one shell-shaped casing.

Then apply the sealant uniformly along the anges of the top and bottom
casing (next to the drilled holes) to a thickness of about 6mm.

Detalil

Take care to align the two shell-shaped casings correctly. Tighten the stainless
steel bolts.

To ensure a watertight seal is made, check that the sealant is squeezed
out through the lateral openings.
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4.8 Insulated Straight Coupling Kit Type
MM75 MMZ200

The set consists of 1 rigid sleeve and 2 heat shrinkable sleeves. Slide the rigid
sleeve over the Micro ex pipe.

The use of MK heat shrinkable sleeves is mandatory to be eligible for the war-
ranty.

Secure the terminal connections.

Wrap the insulating blanket around the carrier pipe so that the connections
are properly covered. Tie with the supplied tape.

Slide the rigid sleeve back so as to enclose the connections.

Use a heat gun or mini torch with soft yellow ame (do NOT use a blue ame)
to gently shrink both sleeves half onto the rigid sleeve and half onto the casing
of the Micro ex pipe.

MM75 220 600
MM90 220 600
MM125 260 850
MM160 350 1000
MM200 400 1000
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4.9 Inspection Chamber

This inspection chamber unit can be used as an alternative to our MM, MT,
MDT or MBR casings. It is equipped with 6 marked entries. Each of them can
be cut o to suit various opening sizes (125, 160 or 200mm). Several connec-
tions can be made in this unit. It can even house shut-o valves.

The unit comes with a top lid, stainless steel bolts, a sealing kit and an instruc-
tion lea et.

The following steps describe making a successful waterproof connection.
Installation

Entries are marked and are to be cuto  to suit the desired opening sizes. Care-
fully lower the inspection chamber on a bed of sand, free of sharp objects.

Connection

Before the pipes are connected in the inspection chamber, slide a shrink cap
(MK model) over the casing and the carrier pipe. Use a heat gun or mini torch
with soft yellow ame (do NOT use a blue ame) to gently shrink the cap.

The use of MK shrink caps is mandatory.

o (2] ®
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Slide a shrink sleeve (MHM model) over the casing
prior to positioning the Micro ex pipe in the in-
spection chamber.

Make all the necessary connections in the cham-
ber.

Gently shrink the MHM sleeve onto the casing
using a heat gun or mini torch to ensure a water-
proof connection between the casing and inspec-
tion chamber.

The use of MHM shrink sleeves is mandatory.
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4.10 MHK 150 Cold-Applied Wrapping Tape

Make sure the casing of the pipe is dry and clean.

7cm Wrap the tape around the damaged casing, overlapping each preceding layer

by about 7cm (press slightly).

Press firmly around the pipe casing.

The damaged pipe casing is now repaired.

For an outer casing having

A diameter of 75 mm
90 mm

125 mm

160 mm

200 mm
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4.11 MHB 200 Heat-Shrinkable Wrapping Tape

Make sure the casing of the pipe is dry and clean.

7cm Wrap the repair tape around the damaged casing, overlapping each prece-
ding layer by about 7cm.

Use a heat gun or mini torch with soft yellow ame (do NOT use a blue ame)
to gently shrink the repair sleeve.

Press the sleeve onto the casing whilst wearing protective gloves.

The damaged casing is now sealed watertight.

For an outer casing having

A diameter of 75 mm use a length of 305 mm
90 mm 355 mm

125 mm 465 mm

160 mm 575 mm

200 mm 700 mm
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4.12 MHM Shrink Sleeve

Make sure the casing of the pipe is dry and clean.

Slide the shrink sleeve over the damaged Micro ex pipe. NEVER CUT THE
SLEEVE LENGTHWISE!

Use a heat gun or mini torch with soft yellow ame (do NOT use a blue ame)
to gently shrink the repair sleeve.

Press the sleeve onto the casing whilst wearing protective gloves.

The damaged casing is now sealed watertight.
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® 5.4 Graphs-Micro ex UNO Pipes

MICROFLEX™"UNO Range
Heat losses in W/m

557
501 s V200125
45
401 m— 1200110
357
304 s V20090
25+ s \]16063
M20075
20+ s M9032
M7525
151 s M16050
M16040
104
5_ =
10 20 30 40 50 60 70 80 90 T
MICROFLEX" PRIMO UNO Range
Heat losses in W/m
45,
a0 s M16090
351
e \]12563
304 s V16075
s \]9040
251 M12550
204 s M12540
154
104
5_
10 20 30 40 50 60 70 80 90 T
For UNO
T=T,-T,

T,: Flow temperature

T, Ground temperature Using the above graphs the heat loss per meter can be calculated for a

temperature di erential ( T) between the pipe media and the ground
temperature.
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@ 5.6 Graphs-Micro ex DUO Pipes

MICROFLEX"DUO Range

Heat losses in W/m

45
401 s MD20063
35+
304
MD16040
MD20050
25+
MD16032
20+ MD16025

157

101

o 20 3 4 55 60 7 8 9 T

[y

MICROFLEX"PRIMO DUO Range

Heat losses in W/m
45,

401 s VID16050

351

301 s [\|D12532
25 s \|D12525
204
15

101

0 ]
10 20 30 40 50 60 70 80 90 T
For Duo
(T, +T)
T= 5 -T,

T, : Flow temperature
T, . Return temperature
T, : Ground temperature
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5.10 HeatLossTable for RS ®
i . out 125/50 | 125/63 | 160/75 | 160/90 | 200/110 | 200/125
Heated Cool Pipes Pipe dy,
This table features heat losses in the l[?]?éjll?\g(s)? 155mm|175 mm| 28 mm 315mm| 24mm | 31 mm |235mm

event of a negative ambient tem-

perature around the pipe casing. If oo -1 1 1 1 1 1 1 1 1

the heat loss exceeds 9 W/m there 32 -2 1 1 1 2 2 2 2 2

exists a danger that pipes could gé -3 1 2 2 2 2 3 2 2

freeze. 228 4 2 2 2 3 2 3 2 3

83 5 2 2 2 3 3 4 3 3

G 2 3 3 3 3 4 3 4

7 2 3 3 4 3 5 4 4

-8 3 4 3 4 4 5 4 5

9 3 4 4 5 4 6 5 5

E1l0) 3 4 4 5 5 6 5 6

-11 4 5 4 6 5 7 6 7

-12 4 5 5 6 5 7 6 7

-13 4 5 5 7 6 8 7 8

-14 5 6 5 7 6 8 7 8

-15 5 6 6 7 6 9 7 9

-16 5 6 6 8 7 9 8 9

-17 5 7 6 8 7 10 8 10

-18 6 7 6 9 8 10 9 10

-19 6 8 7 9 8 10 9 1

-20 6 8 7 9 8 1 10 1

21 7 8 7 10 9 1 10 12

22 7 9 8 10 9 12 10 13

23 7 9 8 11 9 12 11 13

-24 8 9 8 1 10 13 1 14

25 8 10 9 12 10 13 12 14

-26 8 10 9 12 10 14 12 15

-27 8 10 9 12 1 14 13 15

-28 9 1 10 13 11 15 13 16

-29 9 1 10 13 12 15 14 16

-30 9 1 10 14 12 16 14 17

-31 10 12 10 14 12 16 15 18

-32 10 12 1 14 13 17 15 18

-33 10 12 11 15 13 17 15 19

-34 10 13 1 15 13 18 16 19

-35 1 13 12 16 14 18 16 20

-36 1 13 12 16 14 18 17 20

-37 1 14 12 16 14 19 17 21

-38 12 14 13 17 15 19 18 21

-39 12 14 13 17 15 20 18 22
40 |12 18 13 18 18 2 18 2

8 -41 13 15 13 18 16 21 19 23

E -42 13 15 14 18 16 21 19 24

é’- -43 13 16 14 19 16 22 20 24

2 -44 13 16 14 19 17 22 20 25

@ -45 14 16 15 19 17 23 21 25

é -46 14 17 15 20 17 23 21 26

E -47 14 17 15 20 18 23 22 26

5 -48 15 17 15 21 18 24 22 27

S -49 15 17 16 21 18 24 23 27
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Tin-coated copper conductor
Self-regulating heating element
Electric insulation mantle

Safety plait in tin-coated copper
External safety cover

Schematic diagram
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1 2 3
In the cold sections of the heating cable, the

structure of the plastic will draw together,
generating a large number of electrical currents
through the carbon particles. The current is con-
verted into heat in the heating element.

In the warmer sections, the structure of the plas-
tic expands and progressively interrupts the cur-
rents in the carbon particles. This increases the
resistance and reduces the current draw and
thus the heating capacity.

In the hot sections, the expansion of the plas-
tic structure breaks the currents almost entirely.
This creates a very high electrical resistance and
the heating capacity falls to almost 0.
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5.11 Self-Regulating Heating Cables: Structure and
Operation

Robust construction

The heating cable is a self-regulating cable with two parallel, multiwire tin-
coated copper conductors and an intermediate semiconducting heating ele-
ment.

This heating element is electrically insulated by means of a synthetic polyole-

ne or uoropolymer cover. It is also covered by a plaited, tin-coated copper
cord. This plaiting provides the earthing (safety conductor) for the heating
cable, complies with prevailing safety standards (VDE 0100) and is fitted with
an additional mechanical protection.

Proven lifespan

These self-regulating heating cables have been intensively tested in our labo-
ratories using international standard tests and recognised scientific methods
and procedures. These tests found that the self-regulating heating cable has
a lifespan of over 40 years.

Licenses

All self-regulating heating cables are manufactured in accordance with the
strictest quality norms and are subjected to ongoing quality controls. They
are VDE-certified as well as with a variety of production, control and other
licenses from many countries.

Parallel circuits

The current ows between two parallel copper conductors, regardless of
where the heating cable is and right through the semiconducting, molecu-
larly re ned heating element. The electrical circuit diagram is similar to a
parallel circuit in many temperature-dependent resistances.

The systems straightforward design and even simpler installation process will
save you considerable expense. The heating cable is always connected to a
230 VAC output, regardless of its length.

Operation

The heating element consists of a specially formulated, molecularly refined
plastic cover embedded with carbon particles which generate electrical cur-
rents between two parallel copper conductors. When the temperature rises,
the plastic expands due to molecular expansion.

The carbon particles move further and further apart, resulting in the interrup-
tion of the electrical currents and a rise in the electrical resistance of the heat-
ing element. The current draw and the heating capacity fall proportionally.

When the element cools, the process is reversed and the heating capacity rises
in response to low temperatures. The molecular refinement of the heating
element gives it duroplastic properties, making the expansion behaviour at
molecular level exactly reproducable, even under uctuating temperatures.
The self-regulating properties of the heating cable are thus incorporated into
the material itself.

Thanks to this self-regulation, the heating cable responds to temperature
uctuations along the entire length of the system.

Energy conservation

Because the heating capacity adjusts to local temperatures, energy con-
sumption is always adapting to prevailing requirements. The heating cables
therefore save energy and costs through self-regulation.

Safe and reliable

Due to these self-regulating properties, the system cannot overheat or burn
through, even if the heating cable overlaps.
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5.12 Conversion Tables

Conversion of Energy units

1J=1Nm=1Ws 1 10¢ 0278x10° | 0278x10° 0.239x10% 0239x10° | 0.034x10° 948 x 10
1MJ=10°J 10° 1 0278 0278 x10% 239 0.239 0.034 948
1kwWh 3.6x10° 36 1 103 860 0.86 0.123 3412

1 MWh 36x10° 3600 1000 1 860 x 10° 860 123 3412

1 keal 4187 4.187x 103 1.163x10° 1.163x10° 1 0.001 143x10* 3.968

1 Mcal 4187 x 10° 4.187 1163 1.163x10° 1000 1 0.143 3.968

1 kg SKE 29.31x 108 2931 8.14 814x10° 7000 7 1 278x10°
1BTU 1.05x10° 1.05x10% 29.31x10° 0.293 0.252 252 x10* 3603 x10% 1

Conversion of Pressure units

Unit N/m? Pa kPA

1Pa=1N/m? 1 0001 10% 001 0102 102x10° | 0987x10° | 075x102 | 1.45x10*
1kPa 1000 1 001 10 102 102x102 | 0987x10? 75 0145

1 bar 108 100 1 1000 1.02x10* 1.02 0,987 750 1450
1 mbar 100 01 0001 1 102 102x10° | 0987x10° 0.75 1.45x 102
. ng'}‘r’nvz'( = 981 | 981x10° | 981x10° | 981x102 1 10 0968x10¢ | 0074 | 142x10°
% ék‘;f:/cmz 981x10* 98.1 0981 981 10000 1 0,968 735 12
1atm 1.01x10° 101 101 1010 10332 1.0332 1 760 147
LIS 133 0133 1.33x10° 133 136 132x10° | 1.36x103 1 0019

1 mmHg ’ SR ' ' RIS s ’
1lb/in? = 6.89x10° ,

1 psi 89x10 6.89 689 x 10 68.9 703 0068 007 517 1
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We spared noe ortto make sure that the information in this technical manual is correct and com-
plete. However, no liability is accepted to any errors or omissions. Watts Insulation NV reserves the

right to change the specifications of the products and accessories described in this manual without
prior notice.
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General Customer Service -
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t+39046196 51 11 - f+39 0461 96 55 50
UK:

Customer Service - Logistics

t+44 1480407074 -f+441480407076
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