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INTRODUCTION

Plastics and its characteristics: Plastics is a class of substance which is hard and tough.
Plastics belong to a large family of polymers. The usage of plastics is widely accepted
throughout the world because it is light in weight and has relatively higher strength
than most metals and other materials. The use of plastic often reduces overall
manufacturing as well as installation cost compared to other conventional materials.

Classification of Plastics

Plastics can be classified into two types (1) Thermoplastics and (2) Thermosets.

1. Thermoplastics.
The characteristics of thermoplasticsis that they get softened under heat and again
get hardened when cooled. This process can be repeated several times without
any appreciable loss in physical properties. Due to this reason thermoplastics are
not subjected to chemical change by heating.

v Thermoplastics —
Commodity plastics Engineering plastics (Performance plastics)
LDPE Polystyrene Co-Acrylonitrile (SAN)
HDPE Acrylonitrile Butadiene Styrene (ABS)
Polypropylene (PP) Polymethyl Methacrylaye (PMMA)
Polystyrene Polybutylene Teraphthalate (PBT)
PVC, etc Polyacetal

Polycarbonate

Polytetra flouro Ethylene (PTFE), etc

Polypropylene (PP)- This type of thermoplastic has an increasing crystallinity which
is stabilized to higher temperature, from the polyolefin group. It has higher melting
point. Polypropylene is in three different forms

Type 1- Polypropylene homopolymer (PP-H)

Type 2- polypropylene block polymer (PP-B) &

Type 3- polypropylene random copolymer (PP-r).

Polypropylene random copolymer (PP-r) - It is a modified copolymer with greater
resistance to impact and the lower crystallinity prevents the forming of hair cracks in
the internal surface of the pipe.

PPr is not subjected to any restriction for use with food stuffs, and so it can be used
for applications involving edible substances. Because of its outstanding chemical
resistance & high residential applications.

2. Thermosetting Plastics
This kind of plastics get softened by the application of heat and undergo all internal
change which makes them hard and is resistant to any further application of heat.
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BASIC MATERIAL

The basic material used for the production of KTP thermopipe system is polypropylene
random Copolymer (PPr).

Why PPr Is Introduced for Potable Hot & Cold water systems?

The compound PPr- has gained major relevance in the world market because of its
remarkable properties of mechanical resistance, inert to chemical aggression impact
strength, corrosion resistance and higher working temperature. PPr has the general
properties of low density, good balance of stiffness to toughness, low tendency to
stress cracking and it is easy to process and install.

Density 0.895 g/ cm3
Molecular weight 500000

Modulus of elasticity 800N/mm?2
Expansion coefficient 0.15mm/mK
Thermal conductivity 0.24W/mK (at 20°C)

PPr is one of the thermoplastic material obtained by the polymerization of ethylene
and propylene.

-P-P-P-E-P-PP-E-P-___-P-P-E-P-P-P
P= Propylene, E = Ethylene (Comonomer)

__________

I
Isotactic polypropylene /C‘ : /(‘:\:\/C‘\/(‘:\/(‘:\/
e e C C C
H :‘ H o ‘ H ‘ H ‘ H ‘
EC; Cs CH: CH: CH:

__________
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ADVANTAGES

The most evident advantages which arise by comparing KTP PPr Pipes with the one
made up of other traditional materials are...................

1. Corrosion Resistance

The pipe system such as galvanized steel used for industrial and household application
suffers a serious drawback of corrosion which is either by chemical reaction or by
atmospheric action. Corrosion results in the elimination of metal ions from corroded
pipes which affects health.

KTP PPr Pipe system overcomes the above factor since it is 100% resistive against
corrosion when the flow substances having pH valve between 1 to 14, ie. PPr pipe
system can withstand acid and alkaline substances within a specified concentration
and pressure & temperature range. PPr pipes will safely withstand when it is in contact
with common building materials such as lime cement and mortar without any special
precautions.

2. Frictional loss & Reduction in flow rate

The key factor which affects the flow of water in a pipe system is the coefficient of
friction which directly influences the pressure loss and hence to the energy loss.
Coefficient of friction is the surface finish characteristics, ie. whether the inside surface
of the pipe is smooth or rough. Better smoothness of the pipe reduces frictional loss.
PPr pipes has fine & smooth inside surface, frictional value is very low compared to
other water conveying systems, which leads to better flow- characteristics such as
smooth & uniform laminar flow with less energy loss and pressure head.

3. Low pressure loss

The PPr pipe is smooth and non porous which prevents lime scale formation and low
pressure loss throughout the system.

4. Noise of flow

PPr pipe system has less noise of flow than metallic pipes.

5. Knocking and Water hammer

Knocking and water hammer in the pipe system mainly depends on the velocity of
flow of water, the length of pipe, time taken to close the valve, & the elastic properties
of the materials of pipe.

PPr has a very good elastic property and is to have a good balance of stiffness to
toughness it can withstand more compared to metallic and PVC pipes. PPr pipes
system reduces noise and vibration due to water hammer.

6. Thermal conductivity & condensation

Condensation of the water conveying system is based of the thermal conductivity of
the pipe material.

PPr possess the coefficient of thermal conductivity equal to 0.24 W/mK, that means a
very low thermal leakage, low condensation and less energy loss.
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ADVANTAGES

7. Easy Installation

PPr pipes offers an easy installation methods for all conventional applications. PPr
pipes and fittings are joined only by fusion, the system never faces any troubles
throughout its life period. The further advantages of PPr pipe system is installations
are quick and safe, high mechanical flexibility and is easy for repair and handling.

8. Life period

The life period for PPr pipes can be calculated in advance for any working pressure
and working temperature within the specified limits. In theoretical and practical
experience the life period for the PPr pipes with an operating pressure of 8 bar and
max. working temperature of 70°C exceeds more than 50years.

9. Drinking water Approval

KTP has achieved drinking water approval from Saudi Arabian Standard Organization.
(SASO) & verified by 3™ party laboratory.

5 I
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MECHANICAL AND THERMAL PROPERTIES

PROPERTY TEST METHOD UNIT VALUE
Viscosity number ISO 1.191 - i 420
Molecular weight average Solution viscosity C=0.001g/cm? 500.00
Melt flow index ISO 1133
MFI 190/5 Condition 18 g/10min '0.5
MFI230/5 Condition 20 g/10min 15
MFI 250/2.16 Condition 12 g/10min 0.35
Density ISO/R1183 g/cm? 0.895
Melting Range Polarization Microscope °C 140-150
Tensile stress at yield ISO/R 527 N/mm? 21
Tensile strength at break Speed D N/mm? 40
Elongation at break Test specimen % 800
Ball indentation hardness ISO 2039 (H 358/30) N/mm? 40
Flexural stress at 5.5% ISO 178 N/mm? 20
Outer fibre strain Test Piece 5.1
Modulus of elasticity ISO 178 N/mm? 800
Shear Modulus ISO 537
-10° Method A N/mm? 1100
0° N/mm? 770
10° N/mm? 500
20° N/mm? 370
30° N/mm? 300
40° N/mm? 240
50° N/mm? 180
60° N/mm? 140
Mechanical strength properties
Determined by impact strength
0°C DIN 8078 No failure
Impact strength ISO 179
(Charpy) RT Test specimen KJ/m? No failure
°C KJ/m? No failure
-10°C KJ/m? No failure
Notched impact strength ISO 179
(Charpy ) RT Test specimen KJ/m? 25
°C KJ/m?
-20°C KJ/m? 3
Coefficient of linear thermal VDE, 0304
expansion Part 1&4 K' 1.5x10*
Thermal conductivity at 20°C DIN 52612 W/mK 0.24
Specific heat at 20°C Adiabatic Calorimeter KJ/kg K 2.0
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LONG TERM BEHAVIOUR OF KTP PPR PIPES
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Figure 1 : Long-term behaviour of PP-R pipes
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— | |FE SPAN OF KTP Class 2/8 Bars PIPES .

Life span of KTP Class 2/8 Bars Standard pipes.
Life span of KTP Pipes depends on the allowable pressure and, the specified working
temperature. The following table-1 shows the life span of KTP class 2/8 bars standard

Pipe.
Table -1
TEM'?EFS,?:TURE ALE?EQ@E'&'E%O&;{NG SERVICE LIFE IN YEARS
10 29.6 100
20 25.0 100
30 21.1 100
40 17.8 100
50 14.9 100
60 129 50
70 8.5 50
80 6.5 25

The life span of the pipe depends on the working temperature and
@& pressure regardless of the dimension of pipe, under specified @

continuous duration of flow of water.

N S
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TECHNICAL SPECIFICATION

During the production of thermopipes and fittings, KTP is always one step ahead and
comply with SASO standards and specifications. The general quality requirements
and test condition is based on SASO ISO 15874.

The main factors which should be considered on designing and selection of networks
are.

1. Working pressure & Creep rupture at different temperature

Various tests were carried out to determine the internal pressure resistance and
creep rapture strength of the pipe material. Sample pieces of pipes were tested in
accordance with SASO ISO 15874 using the following test conditions as shown in
table- 2

Table-2
TEST TEMPERATURE PERIOD OF STRESSING IN HRS PROOF STRESS
in °C COLILAC L DI (MINIMUM TIME TO FAILURE) Ooin N/mm?
20 Air or Water 1 16
95 Air or Water 1000 3.5
110 Air 8760 1.9

The proof pressure is calculated as pe, p = 2Smin Oo
d —Smin

d —mean outside diameter

Smin - minimum wall thickness

Oo - Proof stress

The result of the test is that pipe shall neither burst nor leak during the prescribed
period of stressing.

2. Pipe under Internal pressure

p = Internal pressure
dm= mean diameter
s = wall thickness

Otang > Oaxial

Otangential = 2 Oaxial
od
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TECHNICAL SPECIFICATION

The impact strength of PPr is more, compared to other plastic materials.
The impact resistance of PPrand the energy capacity is tested as per sample methods.
Impact resistance of unnotched specimens is tested at temperature of (0+1)°C.

Fig.-2
200
Impact strength
in KJ/m? 150
Energy curve
for PPr
100
50
_
-30 -20 -10 0

Temperature in °C —>

EXPANSION FORCE

The expansion forces are subjected to the pipe dimension and variation in
temperature irrespective of the length of pipe. The expansion will be compensated
by corresponding supporting force. Due to this expansion compressive stress is
developed. Pipe clamps will absorb this compressive stress.

F=ExXAxaxAT E- Modulus of elasticity in N/m?
A- Area of cross section of pipe in m?
a- Specific Coefficient of thermal
expansion in K.
AT- Difference between service
temperature and temperature during
installation.

For KTP Class 2/8 Bars Standard pipe a =0,15

Note

1. If the pipe is installed in brickwork or floor no compensation is necessary.

2. Pipes which are not installed in brickwork or floor compensating force should be
provided.
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TECHNICAL SPECIFICATION

LINEAR EXPANSION AND CALCULATION

Ifthe pipes are installed outside the wall or floor. The liner expansion of the pipe should
be considered at higher operating temperature. Due to increase in temperature all
materials are subjected to an increase in volume.
The expansion of PPr pipes is more than that of metallic pipes, so compensation
measures should be provided.
Calculation of linear expansion;
Linear expansion, AL =a x L x AT AT- Temperature difference between hot
water and external temperature,
L- Pipe length in m
a- Linear expansion coefficient (mm/m K)
The linear expansion depends on length and temperature but is not influenced by the
diameter of pipe. In cold water system the pipes practically do not undergo any linear
expansion if only the installation temperature and that of operating temperature do
not differ significantly to create AT.

Linear Expansion: KTP Class 28/ Bars Standard pipe

Table -3
® et TEMPERATURE DIFFERENCE AT (K) ®
Length
(m) 10 20 30 40 50 60 70 80
0.1 0.15 0.30 0.45 0.60 0.75 0.90 1.05 1.20
0.2 0.30 0.60 0.90 1.20 1.50 1.80 2.10 2.40
03 0.45 0.90 135 1.80 2.25 2.70 3.15 3.60
0.4 0.60 1.20 1.80 2.40 3.00 3.60 415 4.80
0.5 0.75 1.50 2.25 3.00 3.75 4.50 5.5 6.00
06 0.90 1.80 2.70 3.60 4.50 5.40 6.30 7.20
0.7 1.05 2.10 3.15 4.20 5.25 6.30 735 8.40
0.8 1.20 2.40 3.60 4.80 6.00 7.20 8.40 9.60
0.9 135 2.70 4.05 5.40 6.75 8.10 9.45 10.80
1.0 1.50 3.00 4.50 6.00 7.50 9.00 1050  12.00
2.0 3.00 6.00 9.00 1200 1500 1800 2100  24.00
3.0 4.50 9.00 1350 1800 2250 2700 3150  36.00
40 6.00 1200 1800 2400 3000 3600 4200  48.00
5.0 7.50 1500 2250 3000 3750 4500 5250  60.00
6.0 9.00 1800 2700 3600 4500 5400  63.00  72.00
7.0 1050 2100 3150 4200 5250  63.00 7350  84.00
8.0 1200 2400 3600 4800 6000 7200 8400  93.00
9.0 1350 2700 4050 5400 6750  81.00 9400  108.00
10.0 1500 3000 4500 6000 7500  90.00 10500  120.00
11 I
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CALCULATION OF COMPENSATION WITH BENDING LEGS

Distance between support intervals (cm)

Minimum compensation spacing from deviation to the fixed point
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INSTALLATION PRINCIPLES

Length between support intervals

Spacing between support intervals depend on the difference in temperature between
installation temperature and operating temperature which based on pipe diameter
(as shown in table-4) The following table shows the recommended support integrals
for KTP Class 2/8 Bars Standard pipe.

Determination of minimum length of bending legs & Compensation with bending
legs.
Table -4

Difference in PIPE DIAMETER IN MM

Temperature 16 20 25 32 40 50 63 75 90 110 125
At (K) Distance between support intervals in cm

0 70 80 100 120 135 160 185 200 220 245 270
20 60 65 75 90 110 125 140 155 165 180 205
30 60 65 75 90 110 120 135 150 160 180 200
40 55 60 70 85 105 115 130 145 155 170 185
50 55 60 70 85 100 110 125 135 145 170 185
60 45 55 65 80 90 105 120 130 140 160 180
70 45 50 55 75 90 100 115 125 130 140 155
80 40 50 55 70 85 90 105 115 120 130 140 @

Thermal insulation for hot & cold water pipes

The thermal conductivity factor for KTP type- Class 2/8 Bars Standard pipe is 0.24 W/
mK. This means that according to heat transfer is considered, the pipe and fittings
offers a higher degree of self insulation compared to metallic pipe and fittings,
(tables- 5) PPr cold water pipe lines eliminated almost completely the creation of
condensation on the external surface of pipe lines.

Comparison of thermal conductivity

For cold water carrying system the
insulation depends on the temperature

of flow of water, room temperature, Table -5

type of installation relative humidity and

the condensation point. The thickness PP 0.24 W /mK
of insulation is based on the degree PE 0.35W/mK
of condensation, thermal conductivity Steel 50 W/ mK
of insulating material and the threshold Copper 400 W / mK

At above which the PPr pipe begins to
form condensation.
In hot water carrying system the thickness of insulation depends on the temperature

of flow of water, type of installation, thermal leakage, OD of pipe and thermal
conductivity of insulating material.

The table shows the minimum thickness of insulation required for KTP Class 2/8 Bars
Standard pipe.

13 I



m—— [N STALLATION PRINCIPLES

Required insulation thickness for hot water pipe lines as shown in Table-6

TABLE -6
PIPE AND FITTINGS IN WALL OR CEILING

NORMAL WIDTH UNCOVERED PASSAGES, IN CROSS SECTIONS OF PIPE LINES AT PIPE
(t) OF PIPE LINES PIPE LINE CONNECTION. FOR CENTRAL PIPE NET DISTRIBUTORS
IN mm & RADIATOR CONNECTING PIPES WITH MAXIMUM 8 M
LENGTH
Up to t=20 20 mm 10 mm
from T=22 to 35 30 mm 15 mm
from t=40 to 100 equaltot 05t
tis above 100 100 mm 50 mm

Minimum thickness of insulation for cold water lines shown in table =7

TABLE -7
INSULATION
TYPE OF INSULATION THICKNESS
Open installation in non heated rooms 4 mm
Open installation in the heated rooms 9Imm
Installation in ducts without neighboring hot water pipes 4mm
@ Installation in ducts with neighboring hot water pipes 13mm
Concealed installation, pipe chase risers 4mm
Installation in the walls nearing the hot water pipes 13mm
Installation on the concrete flooring 4mm

Condensation factor

Following table- 8 shows the sensitivity threshold At above which KTP thermopipes

begins to form condensation.

TABLE - 8
PIPE OUTSIDE DIAMETER @ At
20x3.4mm 7.2°C
25x4.2mm 7.4°C
32x5.4mm 8.0°C
40x6.7mm 8.5°C
50x8.3mm 10.0°C
63x10.5mm 10.5°C
75x12.52mm 10.8°C
90x15.0mm 11.0°C
110x18.3mm 11.5°C
125%20.8mm 12.0°C

I 4
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INSTALLATION BASED ON COMPENSATION

a . Bending Side

I

SP

Ls
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o [IFP
——_
SP = Shding Point
FP = Fixing Point

b. Expansion Loop

SP = Sliding Point
FP = Fixed Point
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INSTALLATION PRINCIPLES —
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Difference A mm/m
in temperature At Fig- 4 (a)

Linear expansion, AL=a xLxAt

Consider, pipe length of 4mie. L =4m

For KTP Class 2/8 Bars Standard pipe, oo = 0.15 mm/mK

At = Difference between working temperature and installation.
Let, Working temperature = 70°C

Installation temperature = 20°C

then, AL =30mm [ as shown in fig-4 (a) ]

Length of bending side,Ls=kv'd x AL

AL - linear expansion

d- Outside diameter.

K=15 for KTP Class 2/8 Bars Standard pipe
( material specific constant)
ie,Ls=15v25 x 30

=410mm

The minimum pipe bend, Bmin = 2x AL + Safe distance.
ie, Bmin = (2x30+150) m
=210 mm

I 6
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INSTALLATION PRINCIPLES

Clamping devices:

Pipe clamping of PPr Pipes depends on
the fastening material which should not
damage the surface of pipe.

The ideal fastening material for KTP PPr
pipes are rubber lined pipe clamp. The
fixed points are selected in such a way
that the forces of expansion should
be neutralized by the clamping force.
Furthermore the additional loads are
absorbed by the clamping.

The selection of clamping depends on
fixed point or sliding point as shown in
fig-4

Fixed Point:

Fixed point clamps absorb the additional
loads and act as supports for the pipeline.
While selecting fixed points the linear
expansion of pipe should be considered.

Sliding points:

Sliding  point clamps allow axial

movement of pipe without any damage.
Sliding point clamps act as supports and

‘ KTP-BO-1219-191 (12 FEB 2020 INSIDE).indd 17

does not allow deformation of pipe line.
On installing a sliding support it has to be
observed that the movements of the pipe
lines are not hindered by filling installed
next to them.

Calculation of linear expansion:

For finding the distance between clamps
the following are to be calculated.

e linear expansion
e Length of bending side
e Breadth of expansion loop

Length of bending slide:

is the change in direction compensate
linear expansion in pipe. Its value
depends on the pipe outer diameter.

Breadth of Expansion loop:

Expansion loop is provided if the linear
expansion can not be compensated by
change in direction.

Consider Bmin is the minimum width of
the expansion loop.

17 I
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WELDING AND ASSEMBLING -

Joining of KTP Pipes and fittings.

Reliability of KTP Pipe system depends on the joining of the pipe fitting as well
as the material used and process quality. KTP Pipes and fittings can be joined
either by socket welding. The efficiency of the joints is more, because (1) In PPr
pipes and fittings no solvent is used, (2) The surface of pipe and fittings melted
together and results a 100% molecular bond which can withstand the required
operating conditions of pressure and temperature.

To make sure a better quality installation KTP recommends the following
techniques for fusion welding .

1. Pipes are measured and cut to the required length. The cutting edge should
be perpendicular to the axis of the pipe, The outer corner of the pipe is

rounded off by a file and the inner corner is rounded off by using a knife. The
surface of pipe and fitting to be joined should be cleaned and make sure that

no inhomoginities are present. The socket depth of the welding distance
should be marked to the end of the pipe. The welding depth measuring tool
can also be used to mark the end of the pipe.

2. Welding machine is need to be plug to power source. Set the thermostat to
a temperature of 260°C.The red light is on during warming up, and when the @
light is off the welding machine is ready for welding. The pipe end and the
socket of fitting are pushed to welding bushing in axial direction. Pipe and
fitting should be heated at the same time. At the end of heating period, till
the marked portion of pipe and the end of socket of fitting get melted, the
pipe and fitting are removed from the bushing.

3. The pipe and fitting which are removed from the welding bushing
and are quickly joined together in axial direction. During Joining, the
pipe should not be turned around its axis in the socket of fitting. It is
permitted to turn the pipe only a small degree (102- 152 )in order to make
co-axial direction.

4. After joining, the joined part should be kept for the required cooling time.

LK
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WELDING AND ASSEMBLING

Notes:

1. For each welding process, always make sure that the welding machine has
required temperature(260°C)

2. Do not push the pipe on the welding bushing more faster than fitting. (Since for
pipes, the melted material is coming out from the bushing and it is easier to push
the pipe faster than fitting).

3. Any tests on the assembled parts should be done only after one hour of the last
welding

4. Always make sure that welding bushing being used are KTP 's recommended types
(Type-A).

5. After the whole welding process is finished, the welding machine is allowed to
cool naturally.

The following table shows the recommended welding processing time for KTP Products

PIPE SIZE HEATING TIME JOINING TIME COOLING TIME FOR JOINED
(mm) (seq). (sec). PARTS (min).
@16mm 7 4 2
@ 20mm 7 4 2
® @ 25mm 7 4 2 O]
@ 32mm 8 6 4
@ 40mm 12 6 4
@ 50mm 18 6 4
@ 63mm 24 8 6
@ 75mm 30 8 6
@90mm 40 8 6
@110mm 50 10 8
@125mm 60 10 8

19 I
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REPAIRING =

Repairing a hole or damaged portion

During the installation of pipe wherein a damage has happened and the pipe is

already fixed to wall, repair of the defective portion is possible by using KTP PPr

stems. By doing this repair work, the properties or characteristics of the system will

not be changed.

1. Make the required hole by drilling, which should be adequate for the stem
dimension. The burr should be removed.

2. The drilled hole and stem is heated as same as that of usual welding procedure.
Brass nose should be used for positioning the weld bushing

3. When the required heating time is finished, the stem is assembled to the melted
hole and the exact length can be cut by using cutter.

K.T.P Repair Kit

K.T.P PPr Stem

I 20
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FLOW THROUGH PIPES

Flow Characteristics

Flow through pipe is mainly due to laminar
flow or by turbulent flow. In laminar flow fluid
particles move along straight parallel path in
layers such that the path of individual particles
do not cross those of neighboring particles.
Laminar flow is possible only at low velocity
and the fluid is highly viscous. But when the
velocity is increase or fluid is less viscous, the
fluid particles do not move in straight paths
which results a turbulent flow.

A laminar flow changes to turbulent flow when
(1) velocity is increased or (2) Pipe diameter is
increased or (3) the viscosity of fluid isincreased,
the transition from laminar to turbulent flow is
also depends on the quantity (Vd/v).

[V-flow velocity, d-pipe |.D and v- be the kinematic
viscosity of fluid]. The above dimension less
quantity is the Reynolds number which decides
whether the flow is laminar or turbulent. If the
Reynolds No. is less than 2000. the flow is said
to be laminar and if the Reynolds No. is more
than 4000 the flow is turbulent. If Reynolds No.
lies between 2000 to 4000 the flow will change
from laminar to turbulent.

Loss Of Energy In Pipes

When a fluid is flowing through a pipe, the fluid
particles experience some resistance, due to
which some of the energy of fluid is lost. This
loss of energy is classified as:

Energy Losses

v

1. Major Energy Losses

This is due to friction on pipe wall

YYY

(a) Laminar flow

(b) Transition flow

e
—= 3

(¢) Turbulent flow

v

2. Minor Energy Losses

(a) Due to sudden expansion

(b) Sudden contraction of pipe
(@) Bend in pipe

(a) Pipe fitting

(a) An obstruction in pipe
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FLOW THROUGH PIPES o

Head loss when pipes connected in parallel and series.

If h and H- be the corresponding head loss when pipes are connected in parallel and

series accordingly. A R s
When pipes are connected in parallel loss of / o ol—P
head h is same and flow rate, Q= Q, + Q, R C
Loss of head in each pipe = frictional head loss = h \ O

=h A L c

Pipes connected in parallel
Pipes connected in parallel

For pipe AB,h=4fL V?

2D
For pipe AC,h=4fL V2

2gd
Assume for parallel pipes. L, =L=1L
But by continuity equation for fluid flow through
pipes, Q=A V, and Q=A,V,
[A, &A, Cross sectional area of pipe AB and AC
V. and V, be corresponding velocities |

& Then for pipe AB, h=32fLQ*
n’D°g
for pipe AC,h=32fLQ?
mdog
soQiP= Q2 e, Q= VDO /
D° d? Q2
If D=2d,then Qi =5.657
Q2
But Q=Qi+Q2

.. Q1=0.85Qand Q2=0.15Q

When pipes are connected in series

Q=Qi=Q2and Assume L1 = L2
Total head loss due to friction
H=4flL1Vi? + 4flaV2
2g D 2gd
=32 fLQ? + 32fLQ?
D g mdo g

Buth/Qi? = 32fL & h/Qx*=32fL L,D,V1 l
2 N5 Ld,Vv2
m’Dg md g S N = :
ie,H:therth2 l
Qa? Q2?

H/h =45.8 [where Q1 =0.85Q & Q2=0.15Q ]

I 22
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FLOW THROUGH PIPES

Force exerted by a flowing fluid on a pipe bend.

When fluid flows through pipe, it exerted some force towards pipe bend.

Let Fx and Fy be the component of the forces exerted by the flowing fluid in X and Y
directions respectively.

Let V1, P1 & A1 be the velocity, pressure intensity, and area of cross section of pipe at
section (1)

e 4

V2,P2 & A2 be the corresponding values at section (2).
The net dynamic force acting by the fluid in X- direction,
P2A2 Sin @2
Fox = WQ [V1 Cos @1- V2 Cos @2 ]
g
The net dynamic force acting by the fluid in Y- direction,
Foy = WQ, [V1 Sin @1- V2 SIn @2 ]
g
The net Static force acting by the fluid in X-direction and Y- direction are,
Fsx = P1 A1 Cos @1 — P2 A2 Cos (2and
Fsy=P1 A1 SINn @1—P2A2Sin @2 P2A2Sin@ 2
Total force acts on the bend in X- direction,
Fx = Fox +Fsx
Total force acts on the bend in
Y-direction Fy- = Foy + Fsy

P2A2

The resultant Forces acts by the fluid on pipe-
bend,Fr=VFx? + Fy? O
The angle made by the resultant force with
the horizontal direction, @ = tan? Fy

Fx

P2A2Cos@2
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CHEMICAL RESISTANCE OF KTP THERMOPIPE —

The behaviour of the pipes and pipe fittings toward flow substances depends on
the particular nature and type of plastics, the design of fittings, the manufacturing
conditions and on the other hand the nature of flow substance. The duration of the
action, temperature and mechanical stresses acting at the same time and other type
of influences which additionally have an effect determine the behavior.

The chemical resistance indicates the gradual change in behavior of the material of
the pipe wall towards the action of the flow substances. Various actions may occur
when the flow substances come into contact with the material of the pipe wall such
as absorption of the liquid (swelling),extraction of soluble constituents of the material
(shrinkage) and reactions(hydrolysis or oxidation) which in certain circumstances may
cause changes in properties of the pipe and pipe fitting material.

The behavior of pipe and pipe fitting material towards the flow substances may be
classified as.

1. Resistant (R)- Material generally evaluated as suitable.
2. Conditionally resistant (C) - The suitability of the material for the particular
application can be investigated.
3. Not resistant (NR)- The material is generally evaluated as unsuitable
® 4. No data on the chemical resistance are available ®

BEHAVIOR AT DIFFERENT TEMPERATURE
FLOW SUBSTANCE CONTENT %

20°C 60 °C 100 °C
Waste gases/gas mixture
- containing hydrogen fluoride Traces R R -
- Containing CO2 any R R -
— Containing CO any R R -
- Contain hydrochloric acid any R R -
Caustic soda up to 60% R R R
Formic acid, aqueous 10% R R d
Formic acid, aqueous 85% R C NR
Ammonia
- Liquid TR TR - -
- Gaseous TR R R =
Ammonia solution GL R R -
Ammonia chloride GL R R -
Ammonium nitrate GL R R R
Benzene TR C NR NR
Beer H R R R
Bleaching liquor (sodium 20% d C NR

hypochlorite)

I 24
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FLOW SUBSTANCE

CONTENT %

BEHAVIOR AT DIFFERENT TEMPERATURE

CHEMICAL RESISTANCE OF KTP THERMOPIPE

20°C 60 °C 100 °C
Borax L R R =
Borax acid GL R R R
All type of spirits H R R -
Calcium Carbonate GL R R R
Calcium chloride GL R R R
Drinking water (chlorinated) TR R R R
Magnesium chloride. GL R R R
Magnesium hydroxide carbonate GL R R R
Magnesium salts GL R R -
Magnesium sulphate GL R R R
Sea water R R R
Milk H R R R
Mineral water R R R
Naphtha H R NR NR
Sodium acetate GL R R R
Sodium carbonate, aqueous 50% R R C
Sodium Chloride VL R R R
Sodium dichromate GL R R R
Sodium bicarbonate GL R R R
Sodium bisulphate GL R R -
Sodium bisulphite L R - -
Sodium nitrate GL R R -
Sodium hydroxide solution Up to 60% R R R
Mercury TR R R -
Hydrochloric acid, aqueous Up to 20% R R -
Sulphuric acid, aqueous 10% R R R
Silicone oil TR R R R
Detergents VL R R R
Water (pure) H R R R
Citric acid VL R R R
Wine vinegar, table vinegar H R R R
Sugar syrup H R R -
Note:

VL- aqueous solution, weight content is less than 10%

L- agueous solution, weight content is greater than 10%

GL- Saturated aqueous solution (at 20 2C)
TR- Flow substance is at least technically pure
H- Commercially available composition
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PRESSURE LOSSES

PRESSURE DIFFERENCE BETWEEN TWO POINTS.

1. Pressure difference when the fluid flow is downwards.

If water flow at a rate of 1 lit/sec through a 25 mm OD pipe and at a point P if the pipe
enlarges to 40 mm. OD, then there will be aloss in energy due to sudden enlargement.
By neglecting the fictional loss between the point Q and R and if the gauge pressure
at point Q is 2 bar, then:

Flow Velocity at V, =4.62 m /sec.and V.= 1.8 m/ sec
From energy equation of fluid flow.

E " \/Qz + ZQ - PR + \/R2 + ZR + (\/Q_VR)Z

w g w 2g 28

If Z,=2m, then difference in datum Zy-Z,=2m

( V, - V))* is the energy loss due to sudden expansion
2g

P.is found as 2.25 bar.

2. Pressure difference what the fluid flow- is upwards

When the fluid flow is upwards, energy loss is due to sudden contraction of pipe
diameters.

If the gauge pressure at Q is assume to be 2 bar
P+ VZ2+2Z =P + V7 +Z + V] [(1/Cc)-1)

w o 2g w o 2g g
P.is found as 2.33 bar.

Recommended maximum speed for KTP Class 2/8 Bars Standard pipe.

For trot water (at temperature 70°C- 80°C)- 3m/sec T O TA
For cold water — 5m/sec. 025
T Tm
Energy loss due to sudden contraction | oplY
= V2[(1/Cc)-1)2 A
2g @ 40
Cc- Coefficient of contraction
(value of Ccis between 0.60 and 0.65) T 1m
\4

O
Py
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PRODUCT RANGE

KTP COMPOSITE PIPES
K.T.P. PPr - Al - PPr Black Pipe

Reduce thermal expansion and expansion coefficient.

Protects PPr Piping from UV Radiation

Linear expansion coefficient only 25% compared with normal PPr

Greater Impact and rupture resistance.

Higher rigidity.

Inner layer of composite satisfies with SASO ISO 15874, DIN8077, DIN8078 and
ISO-21003 standards.

Fittings used for installation are similar to single layer PPr pipes.

KTP Class 2/8 Bars Standard pipe Schedule shallbe maintained during manufacturing.
PPr and aluminium outer layers can be easily peeled off either manual or
mechanical means by using Aluminium peeling tools.

K.T.P. PPr - FG - PPr Pipe

Composite of PPr-Fiber Glass- PPr increases stiffness of pipe.

Lower linear expansion.

High impact and rupture resistance at varying temperature.

Improve combined properties of PPr and Fiber glass by strengthen the composite
and resist higher internal pressure.

Manufactured as per standard specification of DIN8077, DIN8078.

Outside diameter and combined wall thickness as similar to the normal pipe schedule.
Welding and joining with fittings as similar to normal PPr pipe.

K.T.P. PPr - PE PIPE

Increase life period of pipe when installed and outdoor exposure.

Protect PPr Piping from UV radiation.

Inner layer of composite satisfies with DIN8077, DIN8078 standards and the
composite satisfies according to SASO ISO 15874 standards.

Fittings used for installation are similar to single layer PPr pipes.

KTP Class 2/8 Bars Standard pipe Schedule shall be maintained during manufacturing.
PE outer layer can be easily peel off at the melting area while welding and Joining
with fittings.

K.T.P. PPr - FG - PPr - PE PIPE

Composite of PPr-Fiberglass-PPr increases the stiffness of pipes and PE protects
the pipe from UV radiation.

Lower Linear expansion.

High impact and rupture resistance at varying temperatures.

Improve combined properties of PPr and Fiberglass by strengthening the composite
and resist higher internal pressure.

Manufactured as per standard specification of SASO-ISO-15874,DIN 8077 and ISO 21003.
Outside diameter and combined wall thickness are similar to the normal pipe schedule.
PE outer layer can be easily peel-off at the melting area prior to the melting and
welding with fittings.
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PRODUCT RANGE

K.T.P. PPr - PIPES

Nominal pressure - Class 2/8 bar /%‘“’T I
Std : dimension ratio E D + TRp
Std : Reference - SASO-ISO 15874 J J'
KTP standard colour - Green ~J——— l
S
PIPE SIZE OUTSIDE DIAMETER WALL THICKNESS INTERNAL DIAMETER WEIGHT
(D) mm (S) mm (d) mm Kg/m
20 mm 20.0 3.40-4.00 13.20 0.172
25 mm 25.0 4.20-4.90 16.60 0.266
32 mm 32.0 5.40-6.20 21.20 0.434
40 mm 40.0 6.70-7.60 26.60 0.671
50 mm 50.0 8.30-9.40 33.40 1.040
S3mm 63.0 10.50-11.80 42.00 1.650
75 mm 75.0 12.50-14.00 50.00 2.340
90 mm 90.0 15.00-16.70 60.00 3.360
110 mm 110.0 18.30-20.40 73.40 5.010
125 mm 125.0 20.80-23.10 83.40 6.470
160 mm 160.0 26.60-29.40 106.70 10.60
@ K.T.P. PPr - Al - PPr Black Pipe
ISO 15874
PIPE SIZE gl(i\mgré; Ou{gg)?r'}An'\q"nETER IID’\IIXEARI;\'II'/EII;{ Tﬁ?&w& TOTALT;'}'%’:‘ESS 59
(D)in mm (d)in mm (S) in mm
@20 20.00 21.80 13.20 3.40-4.00 4.30-4.90
@ 25 25.00 27.00 16.60 4.20-4.90 5.20-5.90
@32 32.00 34.00 21.20 5.40-6.20 6.40-7.20
@ 40 40.00 42.20 26.60 6.70-7.60 7.80-8.70
@50 50.00 52.20 33.40 8.30-9.40 9.40-10.50
@63 63.00 65.40 42.00 10.50-11.80 11.70-13.00
I 08
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PRODUCT RANGE

K.T.P. PPr - FG - PPr Pipe

DIN 8077/8078 DIN 53769

PIPE SIZE DIAMETER DIAMETER NOM”}‘SA)L. THICKNESS FG THICKNESS
(D)in mm (d) in mm inmm (5g) in mm
20 20.00 13.20 3.40-4.00 133
225 25.00 16.60 4.20-4.90 1.40
232 32.00 21.20 5.40-6.20 1.80
40 40.00 26.60 6.70-7.60 2.23
250 50.00 33.40 8.30-9.40 2.76
263 63.00 42,00 10.50-11.80 243
f? K.T.P. PPr - PE PIPE
\

DIN 8077/8078, ISO 15874

(D)in mm (d) in mm (S) in mm
@20 20.00 21.80 13.20 3.40-4.00 4.30-4.90
@25 25.00 27.00 16.60 4.20-4.90 5.20-5.90
@32 32.00 34.00 21.20 5.40-6.20 6.40-7.20
@ 40 40.00 42.20 26.60 6.70-7.60 7.80-8.70
@50 50.00 52.20 33.40 8.30-9.40 9.40-10.50
? 63 63.00 65.40 42.00 10.50-11.80 11.70-13.00
@75 75.00 77.40 50.00 12.50-14.00 13.70.15.50
@90 90.00 93.00 60.00 15.00-16.80 16.50-18.30
2110 110.00 113.60 73.40 18.30-20.40 20.20-22.00
K.T.P. PPr - FG- PPr - PE PIPE
DIN 8077/8078, DIN 53769
) d s di d s
Dimension (PPCa:/I:;\Sk) - - - mi mE:n kg/m kg/4m
20mm 25 20.00 3.40 13.20 20.44 3.62 0.195 0.779
25mm 20 25.00 4.20 16.60 25.56 4.48 0307 1.226
32mm 10 32.00 5.40 21.20 3248 5.64 0.483  1.932
40mm 40.00 6.70 26.60 40.56 6.98 0.762  3.046
50mm 50.00 8.30 33.40 50.48 8.54 1232 4927
63mm 3 63.00 10.50 42.00 63.48 10.74 1.830 7.320
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PRODUCT RANGE —

K.T.P COUPLING
Ref : acc. to DIN 16962, SASO-ISO 15874

< - 5 [EH (In am) (In rc:\m) (In rl;mm) (In ém)
////////% . @20 29.00 19.00 31.00 14.50
@ 25 34.00 24.00 39.00 16.00
T D @32 42.00 31.00 43.00 18.00
@ 40 52.00 39.00 49.00 20.50
Y @50 67.00 49.00 53.00 23.50
77 263 83.00 62.00 60.00 27.50
= D75 100.00 74.00 68.00 30.00
@90 120.00 89.00 78.00 33.00
2110 146.00 109.00 88.00 37.00
@125 168.00 124.00 96.00 40.00

K.T.P REDUCER (Bush Type )
Ref : acc. to DIN, 16962, SASO-ISO 15874

—

< ITEM d D d1 D1 z L

K2 7= (nmm)  (Inmm) (nmm) (nmm) (Inmm) (In mm)
@ 25/20 19.00 29.00 16.00 25.00 1450  35.00

3% = d| |o @ 32/20 21.00 32.00 19.00 29.00 1450  42.00
\ @32/25 24.00 34.00 19.00 32.00 16.00  44.00

@ @ 40/20 26.00 40.00 19.00 29.00 14.50  50.00 @

2 @ 40/25 26.00 40.00 24.00 35.00 16.00  50.00

@ 40/32 31.00 43.00 24.00 40.00 22,00  53.00

@ 50/25 33.00 50.00 24.00 34.00 16.00  55.00

@ 50/32 30.00 50.00 31.00 43.00 19.00  55.00

@ 50/40 39.00 54.00 30.00 50.00 21.00  55.00

@ 63/25 42.00 63.00 24.00 35.00 16.00  65.00

@ 63/32 42.00 63.00 31.00 43.00 18.00  65.00

@ 63/40 39.00 55.00 42.00 63.00 20.50  65.00

@ 63/50 49.00 68.00 42.00 63.00 2350  65.00

@ 75/40 39.00 52.00 50.00 75.00 2050  64.00

@75/50 49.00 67.00 50.00 75.00 2350  67.00

@75/63 62.00 84.00 50.00 75.00 2750  68.80

@90/32 31.00 43.00 60.50 90.00 18.00  78.00

@ 90/40 39.00 52.00 60.50 90.00 18.00  71.00

@ 90/50 49.00 67.00 60.50 90.00 18.00  74.00

@ 90/63 62.00 84.00 60.00 90.00 2750  76.20

@90/75 7400 100.00  60.00 90.00 30.00 76.20

@110/90 89.00 119.00 74.00 110.00 33.00 86.60

@125/63  62.00 84.00 85.00 125.00 27.50 94.70

@125/75 7400 10000 85.00 125.00 33.00 9470

@125/90 89.00 119.00 85.00 125.00 33.00 9470
@125/110 109.00 146.00 84.00 125.00 37.00 103.00
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PRODUCT RANGE

K.T.P 90° ELBOW WITH MALE INSERT
Ref: acc. to DIN 16962, SASO-ISO 15874

ITEM (In gﬁm) (In am) (In rznm) (In rr:1m)
@20x1/2"  19.00 29.00 14.50 13.00
@ 25x1/2"  24.00 34.00 16.00 13.00
@ 25x3/4"  24.00 34.00 16.00 14.00
@ 32x3/4"  31.00 42.00 18.00 14.00

@ 32x1" 31.00 42.00 18.00 20.00

K.T.P 90° ELBOW WITH FEMALE INSERT
Ref: acc. to DIN 16962, SASO-ISO 15874

P
[C
N

‘ KTP-BO-1219-191 (12 FEB 2020 INSIDE).indd 31

ITEM (In gnm) (In zm) (In rznm) (In :1m)
@20x1/2" 1900 2900 1450  13.00
@25x1/2" 2400 3400 1600  13.00
@25x3/4" 2400 3400 1600  14.00
@32x3/4" 3100 4200 1800  14.00

@32x1" 3100 4200 1800  20.00

K.T.P MIXER MANIFOLD FEMALE
Ref: acc. to DIN 16962, SASO-ISO 15874

A M
Il

~—G)—=

TEM o) ) ) ) ()
@25x1/2" 150.00 79.00 1/2" @34.00 @ 24.50
K.T.P END CAP
Ref: acc. to DIN 16962, SASO-ISO 15874
ek (In rc:1m) (In am) (In :1m) (In rl;1m)
@20 19.00 29.00 14.50 26.00
@25 24.00 34.00 16.00 26.00
@32 31.00 43.00 18.00 31.50
@ 40 39.00 53.00 20.50 34.00
@50 49.00 69.00 23.50 39.00
@63 62.00 86.00 27.50 46.00
@75 74.00 100.00 30.00 56.30
@90 89.00 120.00 33.00 67.20
@110 109.00 146.00 37.00 78.00
@125 124.00 168.00 40.00 85.70

31 I

2/12/20 12:53 PM ‘



K.T.P 90° ELBOW

Ref: acc. to DIN 16962, SASO-ISO 15874

ITEM (In rim) (In zm) (In rznm)
@ 20 19.00 29.00 14.50
@ 25 24.00 34.00 16.00
@32 31.00 43.00 18.00
240 39.00 53.00 20.50
@50 49.00 69.00 23.50
263 62.00 86.00 27.50
@75 74.00 100.00 30.00
@90 89.00 120.00 33.00
@110 109.00 146.00 37.00
@125 124.00 168.00 40.00

K.T.P 452 ELBOW

Ref: acc. to DIN 16962, SASO-ISO 15874

PRODUCT RANGE
=
z Z Z
A
® . %
i PE—

I 32
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1124 (In rC:\m) (In am) (In im) (In rl;1m)
@ 20 19.00 29.00 14.50 18.00
@ 25 24.00 34.00 16.00 21.00
@32 31.00 43.00 18.00 26.00
@40 39.00 53.00 20.50 29.00
@ 50 49.00 69.00 23.50 35.00
@263 62.00 86.00 27.50 42.00
@75 74.00 100.00 30.00 46.00
?90 89.00 120.00 33.00 53.00
@110 109.00 146.00 37.00 60.00
@125 124.00 168.00 40.00 67.00
K.T.P TEE

Ref: acc. to DIN 16962, SASO-ISO 15874
UL, (In gwm) (In am) (In ém) (In In-1m)
@ 20 19.00 29.00 14.50 25.50
@25 24.00 34.00 16.00 31.00
@32 31.00 43.00 18.00 35.00
@40 39.00 53.00 20.50 42.00
@ 50 49.00 69.00 23.50 50.00
@263 62.00 86.00 27.50 60.50
@75 74.00 100.00 30.00 68.00
290 89.00 120.00 33.00 80.00
@110 109.00 146.00 37.00 92.00
@125 124.00 168.00 40.00 116.00
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PRODUCT RANGE
K.T.P TEE REDUCER
Ref: acc. to DIN 16962, SASO-ISO 15874
ITEM d D di D1 z Z1

(Inmm) (nmm) (nmm) (nmm) (nmm) (Inmm)

@ 25/20 24.00 34.00 19.00 29.00 16.00 14.50

?32/20 31.00 42.00 19.00 29.00 18.00 14.50

@ 32/25 31.00 42.00 24.00 34.00 18.00 16.00

@ 40/25 39.00 52.00 24.00 34.00 20.50 16.00

@ 40/32 39.00 52.00 31.00 42.00 20.50 18.00

@ 50/25 49.00 67.00 24.00 34.00 23.50 16.00

@ 50/32 49.00 67.00 31.00 42.00 23.50 18.00

@ 50/40 49.00 67.00 39.00 52.00 23.50 20.50

@ 63/25 62.00 84.00 24.00 34.00 27.50 16.00

@ 63/32 62.00 84.00 31.00 42.00 27.50 18.00

@ 63/40 62.00 84.00 39.00 52.00 27.50 20.50

@ 63/50 62.00 84.00 49.00 67.00 27.50 23.50

@75/32 74.00 100.00 31.00 52.00 30.00 18.00

@ 75/40 74.00 100.00 39.00 52.00 30.00 20.50

@ 75/63 74.00 100.00 62.00 84.00 30.00 27.50

?90/32 89.00 120.00 31.00 52.00 33.00 18.00

@ 90/40 89.00 120.00 39.00 52.00 33.00 20.50

@ 90/50 89.00 120.00 49.00 84.00 33.00 23.50

?90/63 89.00 120.00 62.00 84.00 33.00 27.50

@ 90/75 89.00 120.00 74.00 100.00  33.00 30.00

?110/63 109.00 146.00 62.00 84.00 37.00 27.50

@110/75 109.00 146.00 74.00 100.00 37.00 30.00

@110/90 109.00 146.00 89.00 120.00 37.00 33.00

@125/63 124.00 168.00 62.00 84.00 40.00 27.50
@125/75 124.00 168.00 74.00 100.00  40.00 30.00
@ 125/90 124.00 168.00 89.00 120.00  40.00 33.00

DI K.T.P TEE WITH MALE INSERT
Z Ref: acc. to DIN 16962, SASO-ISO 15874

D|d = - ITEM (In Sﬁm) (In am) (In rim) (In r|;1m) (In rr:wm)

@ 20x1/2" 19.00 29.00 14.50 25.50 13.00

3 @ 25x1/2" 24.00 34.00 16.00 31.00 13.00

@ 25x3/4" 24.00 34.00 16.00 31.00 14.00

@ 32x3/4" 31.00 42.00 18.00 35.00 14.00

@ 32x1" 31.00 42.00 18.00 35.00 20.50

h
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PRODUCT RANGE
K.T.P TEE WITH FEMALE INSERT
. Ref: acc. to DIN 16962, SASO-ISO 15874

4 d D Z L h
Ira (In mm) (In mm) (In mm) (In mm) (In mm)
g @20x1/2"  19.00 29.00 14.50 25.50 17.00
R @ 25x1/2" 24.00 34.00 16.00 31.00 17.00
@ 25x3/4" 24.00 34.00 16.00 31.00 17.00
@ 32x3/4" 31.00 42.00 18.00 35.00 17.00
@ 32x1" 31.00 42.00 18.00 35.00 22.00

K.T.P TEE -VALVE
Ref: acc. to DIN 16962, SASO-ISO 15874

d D Z L h G
(Inmm)  (Inmm) (nmm) (nmm) (nmm) (InInch)

ITEM

@20 19.00 34.00 14.50 43.50 11.00 3/4
@25 24.00 34.00 16.00 37.00 11.00 3/4

@32 31.00 43.00 18.00 49.00 33.00 1
K.T.P CROSS OVER
Ref: acc. to DIN 16962, SASO-ISO 15874
ITEM (In am) (Inl;;m) (In r|;1m)
@20 20.00 354.00 190.00
@25 25.00 357.00 210.00
@ @32 32.00 357.00 210.00
K.T.P SADDLE
> Ref: acc. to DIN 16962, SASO-ISO 15874
ITEM d d1 D1 Z h
? (In mm) (In mm) (In mm) (In mm) (In mm)
Z 2 @ 50/25 25.00 24.00 34.00 16.00 8.30
% @ 63/25 25.00 24.00 34.00 16.00 10.50
@ 50/32 32.00 31.00 43.00 18.00 8.30
@ 63/32 32.00 31.00 43.00 18.00 10.50
@ 75/32 32.00 31.00 43.00 18.00 12.50
@90/32 32.00 31.00 43.00 18.00 15.00
@ 90/40 40.00 39.00 52.00 20.50 13.00
?110/32 32.00 31.00 43.00 18.00 18.30
@ 125/32 32.00 31.00 43.00 18.00 20.80
K.T.P REDUCER ( Coupler type)
Ref: acc. to DIN 16962, SASO-ISO 15874
ITEM d D di D1 z Z1
(Inmm) (nmm) (nmm) (nmm) (nmm) (Inmm)
@ 25/20 19.00 29.00 24.00 34.00 16.00 14.50
@ 32/25 24.00 34.00 31.00 42.00 18.00 16.00
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PRODUCT RANGE

K.T.P 90° ELBOW WITH MALE INSERT AND DOUBLE FIXING BRACKET

y
Ref: acc. to DIN 16962 SASO-ISO 15874

d D Z h
2 (In mm) (In mm) (In mm) (In mm)
@ 20x1/2" 19.00 29.00 14.50 13.00
@ 25x1/2" 24.00 34.00 16.00 14.00

K.T.P 90° ELBOW WITH FEMALE INSERT AND DOUBLE FIXING BRACKET

2 Ref: acc. to DIN 16962 SASO-ISO 15874
N d D Z h
HEM (In mm) (In mm) (In mm) (In mm)
4 Ip @ 20x1/2" 19.00 29.00 14.50 13.00
@ 25x1/2" 24.00 34.00 16.00 14.00
i K.T.P. ADAPTER WITH MALE INSERT

Ref: acc. to DIN 16962, SASO-ISO 15874
d D Z L h

ITEM (In mm) (In mm) (In mm) (In mm) (In mm)

@ 20x1/2" 19.00 29.00 14.50 41.00 13.00

@ 20x3/4" 19.00 29.00 14.50 41.00 14.00

@ 25x1/2" 24.00 34.00 16.00 42.00 13.00

. @ 25x3/4" 24.00 34.00 16.00 41.00 14.00

ﬁ 777777777777777777777777777 @ 32x3/4" 31.00 42.00 18.00 43.00 14.00

A @ 32x1" 31.00 42.00 18.00 44.00 20.00

@ 40x11/4" 39.00 52.00 20.50 46.00 20.00 @
o o e be o oe
Z ZZ 200N x2" d d 7.5 57. !

///////A @ 75x21/2" 74.00 100.00 3000 58.00 28.00

@ 90x3" 89.00 120.00 33.00 60.00 30.00

@ 110x4" 109.00 146.00 37.00 86.00 33.00

@ 125x41/2" 124.00 168.00 40.00 95.00 37.00

K.T.P. ADAPTER WITH FFMALE F INSERT
Ref: acc. to DIN 16962, SASO-ISO 15874

ITEM (In g1m) (In am) (In rznm) (In rl;1m) (In :1m)

@ 20x1/2" 19.00 29.00 14.50 41.00 13.00

) @ 20x3/4" 19.00 29.00 14.50 41.00 14.00

@ 25x1/2" 24.00 34.00 16.00 42.00 13.00

@ 25x3/4" 24.00 34.00 16.00 41.00 14.00

@ 32x3/4" 31.00 42.00 18.00 43.00 14.00

ol @ @ 32x1" 31.00 42.00 18.00 44.00 20.00
Y @ 40x11/4" 39.00 52.00 20.50 46.00 20.00

@ 50x11/2" 49.00 67.00 23.50 51.00 20.00

@ 63x2" 62.00 83.00 27.50 57.00 23.00
@ 75x21/2" 74.00 100.00 30.00 58.00 28.00
@ 90x3" 89.00 120.00 33.00 60.00 30.00
@ 110x4" 109.00 146.00 37.00 86.00 33.00
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PRODUCT RANGE
K.T.P UNION JOINT SHORT NECK
N L Ref: acc. to DIN 16962, ISO 15874
d D Z L
U2 (In mm) (In mm) (In mm) (In mm)
@20 19.00 29.00 14.50 48.00
A @25 24.00 34.00 16.00 55.00
> 2 @32 31.00 43.00 18.00 72.00
Y @ 40 39.00 52.00 20.50 75.00
.
y @50 49.00 67.00 23.50 86.00
@63 62.00 84.00 27.50 105.00
K.T.P UNION JOINT LONG NECK
Ref: acc. to DIN 16962, ISO 15874
d D Z L
ITEM (In mm) (In mm) (In mm) (In mm)
@20 19.00 29.00 14.50 118.00
@25 24.00 34.00 16.00 120.00
= @32 31.00 43.00 18.00 150.00
Z Wi AW
5 %// ///I =//% . @ 40 39.00 52.00 20.50 158.00
Z
7 7 Z 50 49.00 67.00 23.50 156.00
le - 2 @263 62.00 84.00 27.50 180.00
K.T.P UNION JOINT LONG NECK MALE
Ref: acc. to DIN 16962, ISO 15874
d D Z h
ITEM (In mm) (In mm) (In mm) (In mm)
@ 20x1/2" 19.00 29.00 14.50 13.00
_z . @ 25x1/2" 24.00 34.00 16.00 13.00
r*“%
)‘ @ 32x1" 31.00 43.00 18.00 20.00
b| 4 | @ 40x11/4" 39.00 52.00 20.50 20.00
%@%“ %‘ @ 50x11/2" 49.00 67.00 23.50 20.00
& = @ 63x2" 62.00 84.00 27.50 23.00
K.T.P. UNION ADAPTER -MALE
Ref: acc. to DIN 16962, ISO 15874
d D z G h L
gl (Inmm) (nmm) (nmm) (ninch) (Inmm) (In mm)
@20 19.00 29.00 14.50 1/2 13.00 56.60
@25 24.00 34.00 16.00 3/4 15.00 65.30
@32 31.00 43.00 18.00 1 16.00 78.00
@ 40 39.00 52.00 20.50 11/4 18.00 85.40
@50 49.00 67.00 23.50 11/2 19.00 97.00
@63 62.00 84.00 27.50 2 23.00 114.20
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PRODUCT RANGE

K.T.P VALVES
K.T.P GLOBE VALVE SET
Ref: acc. to DIN 16962, ISO 15874
d D Z L L1
[EM (In mm) (In mm) (In mm) (In mm) (In mm)
@20 19.00 34.00 14.50 44.00 67.00
@ 25 24.05 34.00 16.00 44,00 67.00
@32 31.00 43.00 18.00 49.00 77.00
K.T.P CONCEALED NORMAL VALVE SET
WITH CHROMED UPPER PART
Ref: acc. to DIN 16962, ISO 15874
d D Z L L1
ITEM (In mm) (In mm) (In mm) (In mm) (In mm)
@20 19.00 34.00 14.50 44.00 126.50
@ 25 24.00 34.00 16.00 44.00 126.50
@32 31.00 43.00 18.00 49.00 126.50
K.T.P CLOSED COVER VALVE SET
WITH CHROMED UPPER PART
Ref: acc. to DIN 16962, ISO 15874
d D Z L L1
ITEM (In mm) (In mm) (In mm) (In mm) (In mm)
@20 19.00 34.00 14.50 44.00 92.00
@25 24.00 34.00 16.00 44.00 92.00
@32 31.00 43.00 18.00 49.00 104.00
CONCEALED K.T.P. VALVE SET
WITH CHROMED UPPER PART
Ref: acc. to DIN 16962, ISO 15874
d D Z L L1
ITEM (In mm) (In mm) (In mm) (In mm) (In mm)
@20 19.00 34.00 14.50 44,00 126.50
@ 25 24.00 34.00 16.00 44.00 126.50
@32 31.00 43.00 18.00 49.00 126.50
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PRODUCT RANGE

K.T.P. GALE VALVE SET

‘ KTP-BO-1219-191 (12 FEB 2020 INSIDE).indd 38

d D z L h
ITEM (In mm) (In mm) (In mm) (In mm) (In mm)
@32 31.00 43.00 18.00 70.00 92.20
@ 40 39.00 52.00 20.50 80.50 113.60
@50 49.00 67.00 23.50 90.50 124.20
@63 62.00 84.00 27.50 101.00 156.20
@75 74.00 100.00 30.00 125.50 200.40
@90 89.00 120.00 33.00 138.00 232.00
2110 109.00 146.00 37.00 162.00 281.00
K.T.P. BALL VALVE SET
d D z L h
UEL (In mm) (In mm) (In mm) (In mm) (In mm)
@ 25 24.00 34.00 16.00 35.00 51.00
@32 31.00 43.00 18.00 72.50 52.00
K.T.P. UNION GATE VALVE SET
ITEM L (MM) H (MM) D (MM)
i H ) m | @32 149.00 93.00 @ 41.00
| ‘
K.T.P. UNION BALL VALVE SET
d D z L h
ITEM (In mm) (In mm) (In mm) (In mm) (In mm)
@20 19.00 27.50 14.50 37.50 49.00
@25 24.00 34.00 16.00 47.00 52.00
@32 31.00 4300 18.00 59.50 56.00
CONCEALED K.T.P. VALVE UPPER PART
G h
Uz (In'inch) (In mm)
@20 3/4 74.00
@25 3/4 74.00
@32 1 74.00
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PRODUCT RANGE

K.T.P. CONCEALED NORMAL VALVE UPPER PART

G h
IUIEL (In'inch) (In mm)
@20 3/4 68.00
@25 3/4 68.00
@32 1 68.00

K.T.P. GLOBE VALVE UPPER PART

G h
E: (In'inch) (In mm)
@20 3/4 85.00
@25 3/4 85.00
@32 1 85.00

K.T.P. CONCEALED CLOSED COVER VALVE UPPER PART
G h
TEL (In'inch) (In mm)
@20 3/4 44,00
@25 3/4 44.00
@32 1 44,00
® ®
CONCEALED K.T.P. VALVE HANDLE
h
2 (In mm) (In mm)
@20 @ 7.80x18Slots 46.00
@25 @ 7.80x18Slots 46.00
@32 @ 7.80x18Slots 46.00
K.T.P. CONCEALED NORMAL VALVE HANDLE
P h
ITEM (In mm) (In mm)
@20 @ 7.80X18Slots 36.50
@25 @ 7.80X18Slots 36.50
@32 @ 7.80X18Slots 36.50
K.T.P. GLOBE VALVE HANDLE
h
ITEM (In mm) (In mm)
@20 @ 7.80X18Slots 33.00
@25 @ 7.80X18Slots 33.00
@32 @ 7.80X18Slots 33.00
39 I
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PRODUCT RANGE

K.T.P. PLUG WITH RUBBER O-RING

I 40
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TEM (In i?mch) (In ﬁm) (In rr:1m) (In Eqm)
1/2" 1/2" 30.00 13.00 52.00
K.T.P. EXTENSION FOR VALVE
ITEM d Db Ds L X !_t
(In mm) (Inmm)  (Inmm)  (In mm) (In mm) (Ininch)
3cm  27x19TPI  @28.60 @ 12.00 30.00 @7.80x18Slots 3/16x1.50
4cm  27x19TPI ©@28.60 @ 12.00 40.00 @ 7.80x18Slots 3/16x2.00
5cm  27x19TPI  @28.60 (12.00 50.00 @7.80x18Slots 3/16x2.50
K.T.P. FLANGE
Iz (In rcrl1m) (In am) (In rznm) (In?rlm)
@75 74.00 90.00 30.00 185.00
@90 89.00 109.00 33.00 200.00
2110 109.00 131.00 37.00 220.00
@125 124.00 147.00 40.00 230.00
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CERTIFICATES

Saudi Arabian Oil Company Tel: (966-3) 874-0323
Purchasing Department Fax: (966-3) 874-0015
C-D-144, North Park 1
Dhahran 31311, Saudi Arabia
.
angnruli gSoljl
Saudi Aramco
July 23, 2000
IDG-330-00

Mr. Adib K. Al-Koblan

General Manager

Al-Koblan Thermo Pipe Factory
P. O. Box 157

Riyadh 11411

Fax: 01-476-2389

Dear Sir:

We are pleased to inform you that your company is now included in the Saudi
Aramco Supplier Information System, under Vendor Code DK-6405-01 for the

following product(s), provided your company continues to meet relevant Saudi
Arabian and Saudi Aramco standards:

C C CODE PRODUCT
010048 | Pipe: Polypropylene; Any Type, Any Size
030014 | Fitting: Pipe; Polypropylene; Any Type, Any Size

This approval, however, should not be construed as a commitment by Saudi Aramco
to purchase from you, but your company will have the opportunity along with other

approved sources to respond to requests for submitting proposals in accordance
with Saudi Aramco’s established policies and procedures.

We would like to thank you for your interest in Saudi Aramco, and take this
opportunity to reiterate that it is Saudi Aramco's policy to encourage the use of
nationally manufactured materials.

For further information or assistance, please contact Mr. Khalid |. Al-Mandeel on
(03)-874-0325.

With kind regards.

Sincerely yours,
ASHOK K. MARWAH, Supervisor
Supplier Support Unit/Supplier Support Division

4,
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CERTIFICATES

S SAsO

6agallg uuy ol Ulenigel) dyagsuull diall
Saudi Standards, Metrology and Quality Org.

623gall dolle JloRiwl yardyi 6alaub

License For Use of The Quality Mark

License No: [ I T R P YT A P12 1o il e 3)
SASO certifies that: Cuniy Ll 53550y Luulally cilislgall Aysgandl Al sgds

L,JL)M\%L’\SUMI&L“XS)J sl
Address : A0 Lelaal) Adsaal) — byl 2 gl
Grant the right to use SASO quality mark on a following product: A Llaiia Lle 3agal e Jlesiuls

1A ciluliall ¢ A(Class2 / 8bar) i « duliss (dor — Galudlg 3L slall & jgal i) cunlil cduay
L8 (K.TP) A e &adle ¢ aa( V) +c8 0 cVoTFo it 1M Y YooY y)

After fulfilling the required requirements sl dpuliall a0 38y Ae 33U clillatall Lgiligl asy
according to the normative documents :

SASO GSO ISO 15874 part 1,3/2014

Date of issue : AVEVA[u¥Ne
Date of renewal : Avaafonfon
Date of expiry : AVEEY[ YV ¢
Eugliatf
el albiedl

—

6239Jlg ddyUnol) Bolaoll viil d3a2llguuyiialio Clfrlgoll dagen dtzal

Vice-Governor for Conformity & Quality Saudi Stafidards, Mgtrology and Quality Org.

3353013 uerslitly Slaust gl Zaagaud) iug!l @ulatll Lady s 511 158 e @3
SVEXN/ /WY eyl Y17 @B elzpsdl pudans 5y salealt
This license is granted according to the regulation of Saudi Standards,

Metrology and Quality Organization that was issued based on
the Council of Ministers' Resolution No. 216 dated 31-05-2010

gl Lol iy gf aleadad gl p Bagacadl L yall GSLL) 2 263hall 3 gy Radai DU Lgilh o 5t 130 3Ll oin pinia
SR L e e ey e WWW.5a50.gov.sa
QMS-F-10-10

Issue#4 Date 06 / 02/1434 +AV1 1807+ AT: LSla 42111807+« + : Ciila Zyspand] Ay pall AL VVEVY Lialy 1 TETY oo

Rev#3 Date 09/ 08/1437 P.O.Box 3437 Riyadh 11471 KSA Tel: +966 14520000 Fax : +966 14520086
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CERTIFICATES

< SASO

6agallguuulbolig Wl nigell dyagsul ditall
Saudi Standards, Metrology and Quality Org.

6agall dolle Jlo=iwl Yara i dalaul

License For Use of The Quality Mark

License No: [ I I P PP 2 PP L R PL 1Y 1oass il @B
SASO certifies that: Cuady Lk 5asaly Gunlally cliwslgal] Asgeul gl 1gds

Al ad) B (RN pduas A8 A
Address : AN Al yal) — A5G Lslial) ddaall — G2l + Oladalt
Grant the right to use SASO quality mark on a following product: A Lgileiie e 335t Aadle Jlasiwls

CAF o cEac FYC Yoo Ya) o A ciluliall A(Class2/8bar) ciina (lig s (o sr — ASAladl g 53l olaal) < jagail i) qunlil

b (KTP Thermopipe) 4ital Aadle ¢ aa(V Y0 ¢ V10 (40 (Vo

After fulfilling the required requirements A Aalatt a0 389 A U1 lllanall Lgila sl ey
according to the normative documents :

SASO ISO 15874 Part 1,2/2014
Date of issue : AVEYVVY[N

Date of renewal : AVEYA[L AV O

Date of expiry :

6agaJlg Adulnol) Adlaoll vl
Vice-Governor for Conformity & Quality

539219 aalilly Slis) gald Assgaca | Riughl @alalll Lidg pas 5l 148 peie @3
BVETN/ /Y gyl YV % @) elyjglt el iy ssbalt
This license is granted according to the regulation of Saudi Standards,

Metrology and Quality Organization that was issued based on
the Council of Ministers' Resolution No. 216 dated 31-05-2010

gl Lasotad cdby sad ol blaalad gl B gandd) dus pall ALY 2 BN 13 ity Balai DI LSl 3.0m IO 53Lgll! 02ia i3

WWW.Sa850.gov.sa

Thes certificate 5 subject 10 0ot the penod of vakdly of the e nd egula o, kit i Ko of Sath Arabas and any 21 o s amendimonts sced by e o

QMS-F-10-10

Issue#4 Date 06 /02/1434 +AN1VE0Y-AT: LSLa 44111207+« & Catls Bosganadl Lo pall ASLaLE VVEYY ol ) VEYY (oo
Rev#3 Date 09/ 08/1437 P.O.Box 3437 Riyadh 11471 KSA Tel : +966 14520000 Fax : +966 14520086
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CERTIFICATES

£

e
G CE A EH D 221
AL KOBLAN Thermopipe Factory Co.
1SO 9001-2015 Certified Company

4

AR \R 7/
LAY VL oWy 3 (10) Bk Lild (e Rigaiine )yl ((KTP) Conlil pims culmiie

32 e g gt 2 Cague 1 s ) 3l 0515 (e A (10) Bl Skl cllgianall Hlaadl (V)
abeall 40U cliolsll disus Lo puan 8 335> 2L - sgenilly - puieatll 3392 5l
WO P PN Y OUSOS [ P B P VE P PO P O [P s P S0

5 DIN 8078 — DIN 8077 8, a5U¥! clawalsl! e aaslaall dxiia 2yl ol (KTP) claiis ()
Al il @Oiogll (e15SH b Gaimy Lad SASO-ISO 15874 @35 & gacall

ool e Balol slend oy Late canll ey ally pladll pran Jloianl daZs Joiy leall (V)
Aygacall g pall ASLaLl o lin prand (65leug 3 ol o€ 3 ol ym ]

3929 Al 25 Ausgaall Ay yall ALl 2 Lgy Jyaall Aalai¥y w5101 e (o5l ¥ plesall 1 (1)
Les 2391 @y 1 - g gl Ralai¥La oL

alasiad e Allit) of alusia¥l gl 2l cpen cor ey U1 bt o ¥ pleall (0)
s ] R R N TR I WEL Y| PO
LA g Jaill o LAT ol elaads
51,31 (KTP ) conlsl piuan

e
‘e:.z,d\
o
| YKas, P.0.Box: 157 Kingdom of Saudi Arabia
Riyadh 11411 www.alkoblan.com.sa

Riyadh Jeddah Dammam
Tel.: 011 4760663 Tel.: 012 6659845 Tel.: 013 8473637

011 4767962 012 6657281 013 8473422

011 4724676 Fax: 012 6657281 Ext. 104 Fax: 013 8473644
Fax: 011 4762389 Email: jsale@alkoblan.com.sa Email: dammsale@alkoblan.com.sa

Email: rydsale@alkoblan.com.sa  Toll Free Number: 92 0002216 - Customer Service No. 800 3060600
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CERTIFICATES

OF REGISTRATION

This is to certify that the management system of: Certificate Number:
OMs 27065
ALKOBLAN Thermopipe il Gttt Dot
Factory Co. P Deamber 20t
@ Main Site: Omer Bin Abdulaziz Road, Malaz, Riyadh, Kingdom of Saudi Issuing Date: @
Arabia, PO Box 157, Riyadh 11411, Kingdom of Saudi Arabia 2 “"m“*’“m
Additional Site: Al Koblan Thermopipe Factory Co. - Manufacturing Site, Eﬂm

Street #71, corner Street #216, 2nd Industrial Area, Riyadh, Kingdom of
Saudi Arabia

has been registered by Intertek as conforming to the requirements of:

I1SO 9001:2015

The management system is applicable to:

Design, Manufacture and Sales Service of Plastic Pipes and its

e ol

Calin Moldovean
President, Business Assurance |
Intertek Certification Limited, 104 Victory I
Park, Victory Road, Derby DE24 £ZF, United
Kingdom

Intertek Certification Limited is a '
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