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VESBO

ARCON HANDELS GmbH

Arcon was established in 1982 in Munich and joined Kar
Group of Companies in 1987. Being the engineering arm
of Vesbo PP-R pipes and fittings, Arcon is responsible for
the research and product development of Vesbo products
as well as the supply of machineries and raw materials

from Germany.

NOVAPLAST Co.

Established in 1992, Novaplast Co. joined Kar Group
of Companies in the year of 1994, in which, it merges its
operation with Camlica Co. to streamline its operations
and take advantage of the economies of scale to
manufacture Vesbo Polypropylene Random Co-polymer
pipes and fittings. Among other things, Novaplast also
manufactures other types of thermoplastic products in
extrusion and injection moulding.

Its export department is responsible for European,
Mediterranean and Middle East markets.

VESBO ASIA Pte. Ltd.

Vesbo was introduced to the Far East Markets in 1994. At
present, Vesbo Asia Pte. Ltd., a subsidiary of Kar Group of
Companies, is the Asian marketing arm of Vesbo, with its
head office in Singapore and its representative office in
Shanghai. It is established to further introduce, market and

assign distributors to spread its networks in the Asia Pacific

region.
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1. CHARACTERISTICS

1.1 General
Raw Material

3| propertes make Ve o
s athvaniac thesr PP lypess | ar 2 and other thermopiast
rendin 4 f f 10 Pagh temperatur

1.2 Mechanical & Thermal Properties

Polypre : mer [PP Ty

ras are manufactured from high quality

g system in a wide rangs of app

Tpes i the potalie waler

Polypropyiene Random Co-polym

Test Method Unit

Shear Modulus

Impact Strength
(Charpy)
-10°C
ed Impact Strength RT
Coefficient of Unear Thermal Expansion
Thermal Conductivity at 20°C
| Specific Heat at 20°C
ISC) = lrarna ool Oy garmzaton f

IFFEFIA WErE rtase ana o

S0 Vi GE C i |
r 8
33 2
50 1283 3
B fer
s
AT
3 3I7hd1
1
DIN 53452 M/
T
I/
B
"
M
50 53 TMethod A MAmm
LA —
M
e
MYmm
NS
kj/m
5O 1795120 kS m

VDE 0304 Part 1&4 I
DIN 52612 VMK
Adiabatic Calorimeter Kjfkg K

xCiarGization

VRE=Verband Dieutschar |

test rethodgs selectad naccardange with ik




1. CHARACTERISTICS

1.3 Application Areas

1.4 Behaviour of Vesbo According to
DIN 8078 Under Long Term Hoop Stress

fWesho depends on the internal noop stress over time subject te the tamperaturs

Hoop stress is given as follows:

P x (d-s

20x s

$ = Wall thickness of pipe (mm]
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1. CHARACTERISTICS
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1.5 Permissible Operating

Pressure

Projected Service Life

The foll WIng 1able prov ndes a more detailled
infarmation with regards to the permissible
pressure ol vanous pipe pressure ratng Al vanous
temperatures. These values are derived from the

hoop stress chart and formula

Under normal wWorking pressunes And conditions,
the Fveraae senvice lifee of Wesho pipes it nroijected

10 be 50 years or more

Examiple

oal i e

A PN 10 cold water pipe, ransporting water at
a temperature of 30°C can last foor more tharn
0 years under normal conditions with

aperating pressure of | 1.1 bars or 161 P.5.1.

A PN 20 hot water pipe, transparting water At
a temperature of 70 "C can last for more than
50 vears under normal conditions with &n

operating pressure of 8.3 bars or 123 P51

e

For Water Installations, According to DIN 8077

Vesbo Pipe Pipe
SDR 11

PN 10,
Cold Water

Safetﬁactotnn 5

'I.l’eshn Vesbo P'IpE
SOR SDR &
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Vesbo Stable
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1. CHARACTERISTICS

1.6 Hygiene & Health Concerns
v, o ¥ ¥ T—— AN facturee w th health concerms in mind

VOSSP DT OV LS TE TTIT L L Ll VWIL

] Connection of pipes does nol require additives such as cement salvent or fluxes or solder
To ensure the safety of Vesbao pipes and fitting for usage relating to human contact and consumption with potat

the following are strictly adbered o

5 DI 1988 Part 2

- Lrinking Water Supply Systems, Materials, Components, Appliances, Design and installation

= KTW-Recommendations
- Federal Health Office, Germany

L DG

- Test Certificate based on KTW recommendations for Materials in Contact with Drinking Water

] W R
Test Certificate

Water Bylaws Scheme\rc, Tests of Effect on Water Quality based on BS 692(
1.7 UV Resistance
Viesbo products are produced with UV stabilisers. However, like all ather piping systems including metals, pipe works
should not be left exXp0st ] under direct unhght without insulating or protection from direct sunlight or LN radiat

1.8 Fire Classification

Vesho pipes and fittings comply and are classified under the requirements of the fire classification, B2 (Normally inflammalble)
according to DIN 4102, In case of a fire outbreak of temperature =2800°C, under ideal conditions, with sufficient axygen
only carbon dioxide and water vapour are produced as the raw material of Folypropylene Random Co-polymer is a

ydrocarbon chain. Toxic fumes or dioxinwill not be emitted

1.9 Sound Insulation
Compared to metallic pipas, Vesbo does not need further insulation to decrease the decibel level when water flows at

relatively high speedseThe re

s simply that metals transmit noises quicker and louder, whereas, plastics dampen the

noises. Hence “winistling” and noises resulting from water hammer effect are largely reduced to non-exstence

1.10 Advantages of Using Vesbo
From the above i.":,'lp{'":.l s of Wesbo 3 stem and appli

systems Vesho has the Ffolloweing advantages wihich makes it THE SYSTEM QF THE MEW MILLENILM.

dlion areas, compared t JLner mventional melal or piastic |

Mot Detnmental to Human Health

st ane Carrosion Free

Mo Scaling

High Resistance to Acids and Chilorides

MNoise Free At High Flow Rates

High Pressure Tolerances and Rating

Insulation Is Mot Necessary for Interior Applications
b\

Speed and Ease of Fusion Technology

Extensive Savings in Time and Labour




ALITY ASSURANCE

2.1 Quality as the Strategic Focus...

The Quality Process is an integral part of eve

verything Wesho does. Quality action teams of Vesbo throughout the world are continually
wiorking to imprave products, processes and procedures to better meet customer reguiremsnis,

We have leamed and adapted many of the best practices of successful quality management systems te create our ovwn YESBO Quality
Systern, There is no end for Quality. The VESBO Quality System s designed to be a cycle;

| i — Continuous Improvement
[
Customer
Meeds -
& Management
Expectations Responsibility
[ Planning |
e 13
[ Research and Customer |
e # Development Relations |
EEE——

Inspection ¥ L ]
G 1ot Production |  Storage ~fectstomer
™, incoming . Dispatch —— | Satisfaction
~, Qoods X '
™, / % e
*, A . /// B
Internal Audit b o ~Process ™~ Final ™
; \Qnspcction E " Inspection
l.. I'._‘ z_ll ; \ \
A g .,
B A

Periodical External Inspection and Audits

Quality is engineered into the Veshbo products during the entire manufacturing process. The three phases of quality control invole

the incoming raw material, the pipe production, and the finished product. The combination of all three areas ensures that the final
product will fulfill the requirements and meet the desired specifications.




2. QUALITY ASSURANCE

2.2 Internal Control

Vesbo pipes and fittings are periodically subjected to the following extensive test program accarding to the standards.

Material Characterization Tests

lesting the incoming resin is the first step in the
quality contral program. 1t is usually checked for
contamination, mealt index and density. Any resin
that does not meet the raw material specification
is nat used for the production.

F

Thermal Reversion Properties

hermal properties of plastic matenals are equally
ds impartant as mechanical properties. Unlike
metals, plastics are extremely sensitive to chanoges
i temperature. This difference in the coefficient
of thermal expansion develops internal siresses
and strisss concentrations in the palymer. Pipes
dare subjected to thermal stresses inside a
thermostatic chamber with o continuous air
circulation 1o abserve shrinkage in accordance
with DIN 8078,

Dimensional Tests

Fipe diameter, wall thickness, avality, and length
dre measured onoa reqular basis oo insure
compliance with the prevailing specification. The
outside diameter and wall thickness shall camply
wiath the DIM 8077 specifications.
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2. QUALITY ASSURANCE

2.3 External Control

Beside the internal controls which are planned and maintained by qualified VESBO technical departments, there are also periodic
external controls carried out by independent international crganizations like SKZ2, DVGEW, Hygiene Institute and RWTLY, These cantrols
include both product testing according Lo the relevant standards and whale quality system controls. Therefore external controls are
the main tools for us to ensure the highest quality products hence satisfying our customers’ expectations,

2.4 Locate & Trace Tools

Locate and Trace Tools make easier the handling (H). loading (L}, stering (5) and tracing |T| processes with visual locating and
comprehensive feedback data.

Multilingual Fittings Labels [H, L, 5] Pipe Tag [H, L, 5, T)
On each Vesbe fitting box you will find a blue Fipe tags found in the front side of the pipe sacks
tag on which article’s dimension, code, and make avallable an easy storage, They help to
quantity are mentioned. You could also see the distinguish the pipe lypes both with the
article’s name in eight languages a3 fallows: information given on them and with their different

S colors,

g %= 7 Bar codes on the tags provide a dispatching from
c Ee— the plant without any problem and an easy
‘ I":I €oDE 2308 400 counting & storing process in the customers
YESBO e warehouses, Furthermore, each tag includes a

CIUARNTITY o

dispatching number which provides an easy data

feedback Tor us.
I—
ren @110 2

2X4 mt

S5 SDR 11

i, uakha, cam

AR

Barcode (H, L} QcC Taqg (T}
lhe barcode system is ancther check point in The Quality Contral Tags which will be found in
VESBO Quality System, |t is one af the end- the fittings’ bags are the tools for us to improve
praduct of the continuous improvement. The VESBO Quality Systemn. The feedbacks from our
possible quality prablems like shortage of qoods customers giving the follow-up numbers of fitings
during the packaging or dispatching are having defects enable us to maintan tracebility
eliminated with barcode system. The rawvy matenal properties, the production date
N 9 : and hour, the machine and its set and actual
I PART 49 mm ' values during the production, the start-up values,
thie final inspection values and the packing
. _ information of that fitling can be abtained. All
H"mmmmmumm mmm"mm"mw thase results lead us to revise and improve the

*5 2205 AQQ* quality systerm.

l“:l QUALITY CONMTROL TAG

g ]

SHOLULE THERFE BF ARy ZUALITY PEOBLEM

PLESSE INDICATE THE FOLLOW P KIMBER BELOW

DL

- 24025

RUKDLECR

Foan bz BT -D0ES Fare 6]




2. QUALITY ASSURANCE

2.5 Standards
Pipes & Fittings

LM 8077 Polypropylene Fipes, Dimensions
LM BO7E Folypropylene Pipes, General Quality Requirements and Testing
DIM 16962 Pipe Joints and Elements for Polypropylene Pressure Pipes
DIM 1988 PART 2 Lrinking Mater Supply Systems, Materials, Components, Appliances, Design and Installation
DIN 16928 Pipe Joints, Elements for Pipes, Laying-General Directions
DM 700 Lesign, Installation, Testing and Maintenance of Services Supplying Water
for Domestic Use within Buildings and therr Curtilages
Cvs 2207 Welding of Thermoplastics
ODWS 2208 Welding Machines and Devices for Thermoplastics

2.6 Quality & Health Certificates

Production Quality Certificates

= 150 9001 - 2000 / EN 150 %001: 2000 Production and Marketing of Vesbo Pipes and Fittings and miscellaneous
parts

# 5K German Plastic Institute, Testing and Monitoring of Froduction

Product Quality & Health Certificates

GERMANY
n 517 German Plastic Institute
s KW Federal Health Office
= DWGW German Technical and Scientific Assooation for Gas and Water
Fest Certificate based on KTW recommendations for matenals in contact with drinking water

Ui
WRC Water Byelaws Scheme o Test Effect on Water Quality based an BS 6920

RUSSIAN FEDERATION
= GOST R State Commillee of the Russian Federation for Standardization and Metrology
» Russian Federation Ministry of Heallth - Sewverage Department, Recommendations for materials in contact

weith drinkineg wates

UKRAINE
= D5TU State Committes of Ukraine for Standardization, Metrology and Certification
* Ukraine Ministry of Health - sewerage Department, Recommendations for materials in contact with

drinking water

MOLDOWA
= Moldova Committes for Standardization

BELARUS
= Belarus Ministry of Health - Sewwerage Departrment, Recommendations for materials in contact with

drinking water
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2. QUALITY ASSURANCE

ROMAMNIA
= [CECOM Test Approval Certificate

BULGARIA
= Bulgaria Ministry of Health Sevverage Department, Recommendations for matenials in contact with
drinking water

TURKEY
= T5E Turkish Standards Institute

PHILIPPINES

= Incdustrial Technology Development Institute Standards and Testirg Division

SINGAPORE

=PSB  Productivity & Standards Board, Public Utilities Board, Singapare Minist ry of Environment Sewerage
Department (Project Basis|, Test Effect on Water Quality based on BS 4920

MALAYS1A
= SIRIN
= labatan Belalan Air, Selangor
= Syarikat Air Johor, Johor
= Jabatan Bekalan Air Fahang
= Pihak Berkuasa Air Pulau Pinang, Penang
= Jabatan Bekalan Air, Megeri Sembilan
= [ embaga Air Perak, Peralk
= |BA, Sabah

= |BA, Sarawalk

CHIMA
= MASMInIstry of Health
= Beijing, Approved Building Material Certification
= Bizijing, Health Bureau Certification
= Shanghai, Approved Building Material Certification
= Shanghai, Health Bureau Certification
= Sichudan Province, Approved Building Material Certification
= Sichuan, Health Bureau Certification
= Dalian

INDOMNESIA

VIETMNAM

MALDIVES
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 ERTIFICATF _

[ The TUV CERT Certification Body
of RWTUV Systems GmbH

reby certifies in accordance with TUV CERT
procedure that

NOVAPLAST
Plastik San. ve Tic. Ltd. Jti.

Sanayi Cad. Geng Osman 5k. No.14
24830 Yanibosna, Istanbul | Turkey

T
L

-
=

i :
Lﬂwﬁfw b

has established and applies a quality system for

produchion and marketing of vetho pipes and filtings ond
milscalianeous thermoplastic parts

An audit was performed, Report Mo, 2.5-1861/2001
e furnished that the requirements according b
300 EN 150 9001 : 2000
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3. PRODUCT RANGE

3.2 Fittings

VESBO SOCKET

ARTICLE

f. SO

DESCRIPTION

VESBO REDUCER

2201 900 JEeEE]

| 2201 100 eIl 20mm 2000

2201 200 ESelWsa) 25 mm 120

2201 300 JESEE] ~32mm 105

prONERETE  SOCKET 40 mm &0

PPINMETD] SOCKET 50 mm 30

2201 600 Eeleda) 63 mm 12

2201 700 SN - BEinm. .

Vesho Sockets are used to join two pipes, 2201 so0 R a1 i £
110 mm 4

ARTICLE
NO.

DESCRIPTION

2202 210 NS

- 2202 980 mEHIVeE:

11090 mm

25/20 mm 200

2202 310 PN 32/20 mm 120

pPIPIEYI) REDUCER — 32/25 mm 120

2202 410 N es: 40/20 mm 75

——— PP UPRRPL] REDUCER  40/25mm 75

2202 430 IR Neg, 40/32 mm 105

2202 510 RENEER 50/20 mm 40

"v.-"!_"E.|J':J- R;-:;‘.uuefrf. are used for ju‘ni_nq 2202 520 HI-_'-E}L-IEER 50425 mm 40
E;;‘Eﬁ;e:_w pipelings to smaller size 5202 530 REDUCER 5 T T
2202 540 g e 500 mm 45

12202 610 [N 63/20mm 30

2202 620 QKo 0ag: 63/25 mm 30

pYUPIREDN REDUCER  63/32 mm 30

2202 640 PN 63/40 mm 2

2202 650 “53/50 mm 24

2202 750 EEp==NleE 75450 mm 7

pIIRL] REDUCER  75/63 mm 12

PP R:T0 REDUCER 20463 mm 1

XYL REDUCER  90/75 mm 8

{




3. PRODUCT RANGE

VESBO 90° ELBOW

Vesbo Elbows are used where the
pipeine makes a curve of 90°

VESBO 45° ELBOW

Vesho Elbows are used where the
pipeline makes & curve of 45°

VESBO T-PART

Wesba T Parts are used to join branches
an the main pigeline,

L ARTICLE DESCRIPTION
l “No.

* 2203 100 IEIEEETE 20 mm 150
| 2203 90° ELBOW 25 mm 100
N 2203 90°ELBOW 32 mm 50
| 2203 90" F| ROV 40 mm 35
§ 2203 90" ELBOW 50 mm 20
2203 90" ELBCAY a3 mm 8
L 2203 QOYELEOW  75mm
12203 90" ELRCWY 50 mm
' 2203 900 NERHEG:GTG 110 mm

ARTICLE DESCRIPTION
NO.

2204 100 IEEECCT N
- 2204 200 JREIEERY 25 mm B0
2204 300 IEEHEEET Semm.. .
2204 400 EEEILON 40 mm 35
PZOLRELY 45°ELBOW  50mm 20
2204 600 EEREARetY &3 mm i
P ICR LY 45°ELBOW  75mm b

ARTICLE DESCRIFTION
NO. PCS 7 PACK

2205 100 EEETHE 20 mm
2205 200 gEEin 25 mm &l
' 2205 300 NERE 32 mm P
2205 400 IRETNS 0mm 0
L 2205 500 PREE Somm. - 1
2205 600 RETY T b
12205 700 [ERG 75 mm 4

2205 800 IRELLU 90 mm 2
L 2205 900 ] 110 mm et
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VESBO UNEQUAL T

Weeshi Unequal T parts are used for both
joining branches on pipelines and for
transitions to different diameters ke
reducer parts

VESBO CAP

Wesho Caps are used as a stopper at the
pipeline ends.

. ARTICLE
NO.

| 2206
2206
2206
2206
2206
2206
2206
2206
2206
2206
2206
2206

| 2206
2206
2206
2206

| 2206
2206

| 2206
2206

| 2206
2206

121§

FAR
212
221
3n
312
313
321
323
414
423
424
LEY
434
848
858
868
are
959
969
979
989

ARTICLE
NO.

2207
2207
2207
2207

| 2207

2207
+ 2207
2207
| 2207

100
200

300 B

400
500
600

700 B

800
300

UMEQUAL T

DESCRIPTION

DESCRIPTION
PCS f PACK
UNEQUAL T 20x25x20 mm__ 75
UNEQUALT 25x20x20 mm 75
UNEQUAL T 25x20%25 mm 75
UMEQUALT 2525520 mm 4
UNEQUALT_ 32x20:20 mm__ 45
UNEQLUALT 32020675 mm 45
UNEQUALT . 32x20x32 mm 40
UREQUALT 37x25020 mmo 4l
"UNEQUAL T 32x25x32 mm__ 48
UNEQUALT A0x20x40 mim EH]
UNEQUAL T 40x25x32 mm__ 30
UREQUALT A0 500 mm 30
UNEQUAL T 30x32x25 mm__ 30
UMNEQUALT F0x32540 mm 30
UNEQUAL T J0x40x90 mm 15
UMEQUAL T 90x50x90 mm 15
UNEQUAL T 90x63x90 mm 15
UNEQUALT Q07590 mm 15
UNEQUALT _ 110x50x110 mm__ 10
UNEQUALT  110x63x110 mm 10
UNEQUALT  110x75x110 mm 10
110x90:110 mm 10

20 mm

25 mm i
32 mm 100
40 mm &0
- 50 mm [}
63 mm 24
75 mm n
a0 mm 1
110 mm 4




3. PRODUCT RANGE

VESBO PIPE BRIDGE

| ARTICLE DESCRIFTION

NO.

B PreeRDGE  20mm
B-FAREIIWE PIPE BRIDGE 25 mm i
EZAAELL] PIPEBRDGE  32mm 25

Vesbo Pipe Bridges are used where a pipeline has to pass aver the other pipeline.

VESBO THREADED CAP

| ARTICLE DESCRIPTION

NO.

EZLERRLGY THREADED CAP 20mm 0
PLZUERFLLY  THREADED CAP 25 mm 300

-
—

Vesho Threaded Caps are used for sealing the pipe ends during the pressure Lests.

VESBO SLEEVE

| ARTICLE DESCRIPTION
. NO.

| 2405 100 [ENERYE P 3
'_'2¢HE pl0} SLEEVE 25 mm 200
* 2405 300 [N RET L AR

Vesho Sleeves are wsed to fix the pipelines on around ar walls,

VESBO FLANGE

| ARTICLE DESCRIPTION
| NO. PCS / PACK

L 2411 500 v

PISRRTN FLNGE 63mm T
L 2411 700 BGEYEE 75 mm =T E
~ 2411 800 BTN 0mm R

12411 900 |ININEE T10mm 6

Vesba Flanges are used for joining big size pipes to each other and for transition of Vesko pipelines to other pipe systems lcopper, steel, PVC, PB,
elc. | without any plastic or metal threaded parts, Moreover, the joint could be separated easily when required.
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Cho xay dung: http://choxaydung.vn

VESBO ADAPTOR FEMALE

" ARTICLE DESCRIPTION

NO.

PECIBRRL) /DAPTORFEMALE  20x1/2° 120
BVEGIRFOR ADAPTOR FEMALE 20 x 3/47 &0

PECINFAL] FOAPTOR FEMALE  25x1/2° bl

RPEIRRPFLN ADAPTORFEMALE  25x3/4" 60

Vesbo Female Adaptors are used as transition parts between Vesbo and metal pipelines, These fittings are preferred maostly for permanent jonts.

VESBO ADAPTOR MALE

| ARTICLE DESCRIPTION
NO.

EECEREEG] FOAPTORMALE  20x 1727 BD
RrE[FERFOY ADAPTOR MALE 20 % 34" b0
j EELZERAL] ADAPTORMALE 25 x 172

BPELFRFIY  ADAPTOR MALE 250344 60

Vesho Male Adaptors are used in transition of Yesha pipeling to metal threaded parts and pipelines. These fittings are preferred mestly for permanent joints.

VESBO ELBOW FEMALE

"ARTICLE DESCRIPTION

110 —2ox e
PARiE ELBOMY FEMALE 25w 1/ bl
pPN] ELBOW FEMALE  25x3/4° 60
EELE  ELBOW FEMALE a2zl 20

Vesho Female Elbows are Lsed in transiion between Vesho piceline and metal threaded parts |battery, tap. etc.|.

VESBO ELBOW MALE

ARTICLE DESCRIPTION

NO.

BELPRRL] ELEOW MALE 20k 1727 &
g RELCEPALY  ELBOW MALE 25 % 12" 40
3 " PECCIPPD] ELEOW MALE FEEL

: ﬁ'&pﬂ FELLEEEEDR ELEOW MALE 2xl 1

Yesho Male Elbows are wsed in transition between Vesbo pipelire and metal threaded parts |battery, ap, i),

22
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VESBO T-PART FEMALE

ARTICLE DESCRIPTION

NO.

WECYARRRR TPART FEMALE  20x 1/2°x20 &0
RPEGYERPAR T-PART FEMALE  20x3/4"x20 &0
PEDYIWPAWE TPARTFEMALE  25x1/2'x25 40

pE PR  T-PART FEMALE 25 % 34w 25 40

Vesho Female T parts are used in joints hetaeen Veshe pipelines and metal threaded parts,

VESBO T-PART MALE

DESCRIPTION

TPARTMALE 20X 1/2"x20 60

Weshio Male T parts are used in joints between Vesbo pipelines and metal threaded parts,

VESBO HEX. FEMALE ADAPTOR

ARTICLE DESCRIPTION
NO.

2303 HEX. FEMALE ADAPTOR 20X 1/2° 40
2303 HEX. FEMALE ADAPTOR 32 x 1" 40
¥ 2303 HEX_ FEMALE ADAPTOR 40 x | 1/4° 20
. - 2303 HEX. FEMALE ADAPTOR  S0x 1 1727 16
| 2303 HEX. FEMALE ADAPTOR  63x2° 10

<2303 HEX. FEMALE ADAPTOR  75x 21727 5

Vipsho Hexagomal Female Adaplors are used as transiton parts between Vesbo ang metal pipslines. These fittings are preferred mastly for permanent jeints

VESBO HEX. MALE ADAPTOR

DESCRIPTION
PES / PACK

HEX. MALE ADAPTOR 20 x 1/2° &0
HEX. MALE ADAPTOR 32 x 17 24
HEX. MALE ADAPTOR  40x 1 1/4" 12
HEX. MALE ADAPTOR ~ 50x11/2" 12
HEX. MALE ADAPTOR __ 63x2° 10
PEL) HEX MALE ADAPTOR  75x21/2° 8

Viesho Hexagana Male Adaptors are used in transition of Yesoo pioeline to metal threadec oarts anc pipelines. These fittings are preferred mosty for permanent joints.
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VESBO PP-R UNION*

PP Urions, which are preferred for cold water systems, are composed of
bparts and there is no need 1o twist he pipes for jaining.

VESBO ELECTRO SOCKET*

EF Sockets are used to join bwo pipes with electrofusion method, This
method 15 preferred at the points where it s not easy ta make welding
thrauah har :'.._.' -i\- :_::1 uch 3 h ﬂi" W o " s - 4 4 Fara

" other places that are difficult to reach

VESBO FUSION WELDING MACHINES*

Fusion Welding Machines are used for jaining the pipes and fittings with <
Cesktop Welding Kits are recommended for the pipe sizes aver 50 mm.
Electro Welding Kits are used for joining pipes and fittings with electrofusion method which is preferred maostly at the points wh

DESCRIPTION

PP-R UNION 20 mm 50

32 mm 0

FP-RLIMICHM 40 mm 15

""" 50 _mm 0

ARTICLE
NO.

PEN IR ELECTRO SOCKET |
2501 200 SidapEKelaia:
2501 300
2501 400
2501 500
2501 600
2501 700
2501 800
2501 900

DESCRIPTION

20 mm_

' 32 mm
40 mm

ELECTRO SOCKET
ELECTRO SOCKET

ELECTRO SOCKET 33 mm

50 mm

ELECTRO SOCKET 15 i
ELECTRC SOCKET 90
ELECTRO SOCKET 75

mm

110 mm

DESCRIPTION

(W] SMALL WELDING SET  20-32 mm
CLASSIC WELDING SET 20 m
MAXI SET “90-110mm
DESKTOP WELDING KIT ~ 50- 110 mm

_ELECTRO WELDING KT 20-110 mm_

40 mm

ocket fusion methad

ere It 15 difficult ta
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VESBO WELDING ADAPTOR*

ARTICLE DESCRIPTION

NO.

EAAUMLL] WELDING ADAPTOR
RO  ELDING ADAPTOR 25 mm
| 9420 _ WELDING ADAPTOR 32 mm

|
9420 WELDING ADAPTOR 40 mm 1
9420 WELDING ADAPTOR. 50 mm |
R 1

1

9420 WELDING ADAPTOR 63 mm
Welding Adaptors are used for heating the pipe ends and fittings to be 9420 | WELDING ADAFTOR =, 75 L
welded. 9420 8 WELDING ADAPTOR 0 mm 1

9420 WELDING ADAPTOR 110 mm |

VESBO ALUMINIUM FOIL SHAVER*

ARTICLE DESCRIPTION
NO.

EaZEBMUEY ALU FOILSHAVER  20x25 mm |
) CEYERIEN  ALLL FOIL SHAVER  32x40 mm I
B | | 9423 ALU_FOIL SHAVER _ 40x50 mm 1
= CLVERGIVA  ALU. FOILSHAVER  63x75 mm |

Aluminium Foil Shavers are used to remove outside PP-R layer and Aluminum foil of the Vesbo Stable Fipes tips to be welded

VESBO PLASTIC FOIL SHAVER*

ARTICLE DESCRIPTION

NO. PCS / PACK

9423 033 I
CEFERRIEES  PLASTIC FOIL SHAVER  32%40 mm

Plastic Foil Shavers are wsed to remove cutside PP-R layer and Aluminum foil of the Vesho Stable Pipes tips to be welded,
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VESBO CUTTERS & BLADES*

ARTICLE DESCRIPTION
NO.

L 9423 001 IV 2040 mm |
CLYERNEY  FIPE CUTTER 4063 mm |
CLYPILY  CUTTER BLADE : B

Cutters are used to shorten the pipes to the required length,

VESBO REPAIR KITS*

ARTICLE DESCRIPTION
I

ERr OBl PIPE REPAIR ADAPTOR 7 mm
LEFURDIGE  PIPE REPAIR ADAPTOR 12 mm 1
"EEAFARY PP-R PATCHING STICK ' g

Repair kits are used for repairing holes accidentally drilled on the surface of the pipes

VESBO - OTHER SUPPLIES*

ARTICLE DESCRIPTION

NO. PCS / PACK

RAZERILE] WELDING ADAPTOR SCREW :
IEDERGOE  \/ATER LEVELLER 1

* These accesssories are not manufactured by Vesbo; they are obtained from other manufacturers and could be subjected to modifications.

COLOUR OPTIONS FOR VESBO PIPES AND FITTINGS

Blue . T T D Green .
Note: The above colour options are available for all our pipe and fitting products.
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3.3 Vesho UV Pipe

All thermosetting and thermoplastic materials are susceptible to ultraviolet {LV] degradation upon prolanged exposure to sunlight,
Evidence of such degradation could be observed as a colour change. The rate at which degradation may occur varies based on the
availability of air, water, oxygen and other oxidizing agents.

The use of blue pigments in Vesbo UV fittings will improve weathering characteristics by helping to screen out the ultraviolet light.
Pigments are incorporated into the resin system to act as a further barrier to UV penetration into the laminate,

Since UV deqgradation is 2 surface phenomencn the most efficient means af prolonging the integrity of the reinforcement is to place a
resir-rich protective layer on the surface af the pipe. On account of tis, Vesbo LUV pipes are alse oversyrapped with an arganic barrier

ayer to provide even greater LW resistance,

Vesbo PP-R Pipe + UV Barrier =

Surface Layer including UV stabilizers

Polypropylene Pipe (PP-R)

* The surface layer which includes UV Stabilizers increases the service life of the PP-R pipe for arcund 5 years.
* UV stabilizers operates only an the surface layer; never contact with the inside liquid and PP-R Pipe transports water safely.

* Designers and installers should note that although Vesbo UV pipe has a better resistance ta UY degradation compared with normal
PP-R pipes; depending on the weather conditions, the degradation of the material under the sunlight cannot be aveided completely.




4. JOINTS, FUSION & REPAIRS

4.1 Homogeneous Joint

The result of 4 socket fusion or electrofusion joint is a homogeneous joint, Such,
i5 one of the biggest advantage of using Yesbo system:-

100%: leal-proof

- Mo maintenance

- Wisual inspection possible

- Perfect for concealad installation that neads corrgsion-free
Joining system.

4.2 Fusion Tools Operating Guidelines "
|
Sockel Fusion Welding Tool I |
Deslktop Welding Machine ; | I :
Electrofusion \Welding Kit ' ! f
R
Please refer to the operating manual of various welding tools U U

4.3 Four-5tep Fusion Process

Step 1
Cul pipe to the required length using a cutter. mark the welding depth on the
pipe, ensure that the indicator light an the welding tocl signals that the toal is hot

enaugh (2605C) far welding,

Step 2

The tip of pipe to be welded is shaved by a special Vesbo shaver to remove oulside
PP layer and aluminium foil. [applicaple only to PN 25 Stable pipes with aluminidm
fizil)

Step 3
Fush the pipe and fitting info the welding adaptors, applying even strength al
both ends. Do not twist or turn the pipe and fitting while pushing. Wait until

heating time 15 reached

See table in 4.5 for the necessary information.

Step 4

When the welding heating time is reached, remove both pipe and fittings together,
again without tadsting or turning while pulling out of the welding adaptor, Almaost
immediately, push both pipe and fitting together until the depth is reached. It is
possible to adjust the joints for more than 5 degrees during this time. Joint is now

completed
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4.4 Vesbo Desktop Welding Machine Operating Manual

VESBO desktop welding machine is designed for an efficient and operative fusion for specifically big diameter |@ 50 to
110 mm) pipes. Because of its simple appliance, it is not necessary to use complicated equipments.

‘ | Step 1
' Ter prevent formation of gaps inside the joint, check the pipe and the fitling which are placed
into clamping javws whether they fit well into each other Before the welding process. Lse 4

pipe support if the pipe is longer than 50 cm for a correct alignment,

Step 2
Operate the welding machine by turning the switch an and ensure that the indicator light an

the welding machine signals that the welding sockets are hot enough |260°C) for welding,

Step 3
Insert the pipe and fitting into the sockets of the adaptor plate slowly by using the handle
and wait until heating time is reached. See table in 4.5 for the necessary information

l Step 4
When the welding tme is reached, separate the sockets from
the pipe and fitting by using the handle and lift the adaptor
plate up. Almost immediately, push both pipe and fitting
together until the required depth is reached by using the
hancle

Step 5

Keep the joint under stress for 1 minute without turning the
handle back, Then wait until the cooling tme is reached.
Release the grips of the clamping jaws. Joint is now completed.




4.5 Welding Depth, Heating, Welding and Cooling Time

The table below provides the necessary information for a good welding jaint for various Vesbe pipe and fitting sizes (applies

to Stable Pipes also)

Pipe WEldg eating . Welg onling
Diameter (mm) | Depth (mm) | Time {sec.) | Time (sec.) Time (min.

20
25
32
40
50 20.0 18 2
63 24.0 24
75 26.0 ' 30 8
90 : 29.0 40 8
32.5 5O 10

B B MR

| o |l o Y

MNote: Heating time start when both pipe and fitting are pushed info correct depth. Welding time begins when joints are
ronnected. Cooling time is the time taken for the joint to be completely cured. Never reduce coaling time by pouring water
or by ather means,

4.6 Pipe Repair
Pipe repair may be carried out by one of the following methods depending on
the following:

Pipe with nail holes (not concealed)

If the damaged part of the pipe 15 not concealed yet (before the pressure test is
conducted), the recommended procedure is to cut out that part and replace il
by a new part through normal welding of a socket,

¥
Ll

Pipe concealed with two through holes

Using Electrofusion Fittings |see the pictures on the right)

= Cut the damaged pipe perpendicularly, by a length equal to that of the
cofresponding electric socket plus 2 cm.

H
11
¥

» Remove the section of the damagead pipe.

» Carefully clean the surfaces of the two pipe sections 1o be joined, using sandpaper
and solvent liquid and wait until the parts of the pipe are per fectly dry.

hil
itit

Wi

|

-
i
X

» Remove the inner stops from 2 electric sockets, >

= Fully insert the electric sockets into the pipe sections,

i

« Cut a pipe section having the same diameter and length as the damaged one,

= Fit it in the place of the previous one. Make the 2 electric sockets slide towards
the middle of the new pipe piece, by a section equal to half the length of the
soCket.

= Weld the socket using an electrofusion welding kit.

-




—— —

| 4. JOINTS, FUSION & REPAIRS T

Fipe with one nail hole [concealed)

With a pipe repaining kit, you can easily repair holes |max. 10 mm diameter| on the surface of the pipes. This system makes (he
repairing process edsier especially for the pipes installed in places where are difficult to reach. You need only a welding kit, a pipe
repairing socket, a pipe repairing stick and a drill with a 6 mm or 10 mm tip

Insert the repairing socket to the welding toaol,

Adjust the pipe clip on the socket according lo
the wall thickness of the pipe to be repaired. I
15 adjusted by adding 2 tolerance of +0.1 mm 1o
the wall thickness and mowving the rings on the
sacket. The related data are given in the table on
the right.

If the hole diameler an the pipe surface is equal
to or smaller than 5 mm, expand itwith a 6 mm
tip, if it s equal ta or smaller than 9 mm use a 10
mrm 1.

Depth of
Ensure that the welding tool is hot enough. Vesbo éﬁ;“:;
s | the Socket
(mim)
SDR11. 2.3
* SDR 11 24
SDR 11 3.0
Insert the hole to be repaired to the male part of | SDR 11 3.8
the socket to heat the plastic around the hole and SOR 11 a7
insert the repdinng stick to the fermale part of the | SDR 171 59
sacliet to heat it. e d)
e . T - SDR 1 6.9
Adhere to the heating, welding and cocling periods — —
for a good welding joint, Increase the periods by ' SDR 11 83
S50% wihen the air temperature is below +5° - SOR 1 o
5DR & 3.5
SDR & 43
i SDR & 5.5
SDR & 6.8
Insert the pipe repairing stick withaut exceeding S50R & B.4
the pipe's wall thickness. SDR & 10.6
50R & 12,6
50R 6 15.1
SDR &6 18.4
Cut the remaining parts after the pipe repairing SDR ?‘.4 2.9
stick cools down, S50R 7.4 3.6
SOR 7.4 4.5
SDR 7.4 5.6
SDR 7.4 7.0
After an hour later, pipe should be subjected to SDR 7.4 8.7
A pressure test with its normal aperating pressure SOR 7.4 10.4
(o see whether it will leak, IF the pressure test is F
successful, pipe repairing is now completed. SDR 7.4 124
SDR7.4 | 15.2
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Installation for Vesho piping system is not different from any other conventional piping systems, except for the superior

leak proof fusion joining system.

Horavever, there are some finer points and guidelines that need special attenticon when installing WVesbo.

5.1 Support Intervals

For visible pipe works that need aesthetics, propar support intenvals are necessary. This will prevent unsightly tut

commaon “snaking” or sagging found in plastic pipe systems

Pipe Support Intervals (mm) for Vesho Pipes PN 10 (SDR 11] & PN 16 (SDR 7.4) & PN 20 [5DR &)

i Temperature VESBO Pipe Diameter [mm)

I CE I T

Pipe Support Intervals (mm} for Vesbo Pipes PN 25 (Stable Pipes)

750 | 900 | 1000 [ 1200 | T400 [ 1500 | 1600 | 1800
750 | 900 | 1000 1200 | 1400 | 1500 | 1600 | 1800
700 | 800 | 900 | 1100 | 1300 | 1400 | 1500 | 1700
700 | goo | oo 1o | 1300 | 1400 | 1500 | 1700
650 | 750 | 850 | 1000 | 1150 | 1250 T 1400 | 1600
600 | 700 | 800 | 950 | 1050 | 1150 1250

1400

| Temperature VESEO Pipe Diameter [mm|

Difference °C] 20 ﬂn“m““

1200 13rmi15l:m 1700 | 1900 2100 | 2200 | 2300

1200 | 1300 | 1500 | 1700 | 1900 | 2100 | 2200 | 2300
1100 | 1200 | 1400 | 1600 | 1800 | 2000 | 2100 | 2200

2500
2400

{ 2300

1100 1200 | 1400 | 1600 0 1800 | 2000 | 2100 | 2200
1000 § 1100 | 1300 [ 1500 | 1700 | 1900 | 2000 | 2100

2100

" 2000

Q00 1000 [ 1200 | 1400 100 ) 1800 | 1900 | 2000

2000
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5.2 Exposed Installation

Ducts
Cold Water Risers

There is no need for expansion joint as there will be no linear expansion for Vesbo cold water pipes. Vertical Support is

necessary like all other piping system.

Ceiling & Walls

Luring the planning and laying of visible pipes for hot water on ceiling or walls, besides taking into account the support
intervals, special attention must be given to the linear expansion due to temperature. This will also prevent sagging and
snaking: of pipe lines. No consideration is necessary for Stable pipes. Hence, to prevent unsightly installation, the: following

approprate procedure must be observed:

5.3 Linear Expansion

For transportation of hot water, like all metal or plastic pipes, we have to deal with its linear expansion. This applies only
to PN 20 [5DR &) and PN 16 (5DR 7.4) for hot water applications. No consideration is necessary for PN 25, Stable pipes as
the coeflicent of linear expansion is 3.0 % 107 (K|

The caefficient of linear expansion for Vesbo PN 20 [SDR 5) and PN 16 (SDR 7.4) pipes is 15.0 x 107 (K.

Step 1. Determine the Linear Expansion Example
By calculation farmula: Pipe of diameter 25mm, length of 1.5 m,
normal cold water temperature is 25°C
Al=otx L ox AT and hot waler from water heater is
sal at 607,

Where: Al = linear expansion, mm
o = coeff. of linear expansion, constant Al zoix Ly AT
for Wesbo pipes, 015 mmysmi =0.15x1.5x35
L = pipelength, m Linear expansion is 7.88-Bmm

AT = temperature difference between normal water

termperature and desired operating hot

wedler temperature, K
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By reading off takle PN 20 [SDR &) & PN 16 (SDR 7.4

" Difference in
Temperature,
ATIK)

Pipe Length
L{m|

Linear Expansion Al {[mm)

TR DD | nis 090 | 105 | 120

£ - e 0.60 0.90 120 | 150 1.80 210 | 240
0.3 : 0.90 T B S R PO T 315 | 3.0
R O 1.20 1.80 2.40 3.00 3.60 1,20 4.80
0.5 : R 3002 aTs 450 5,25 6.00

il T .80 2.70 3.60 450 5.40 6.30 7.20
0.7 2.10 3.15 420 | 545 6.30 7.35 8.40

. C rea 240 3,60 4.80 6.00 7.20 8.40 9.60
0.9 ; 2.70 4.05 5,40 6.75 810 9.45 | 10.80
1.0 : 3.00 4.50 6.00 | 7.50 9.00 10,50 | 12.00
1.5 4.50 675 | 900 pL2sdl 1350 | 1575 | 18000

e 6.00 900 | 12.00 | 1500 | 1800 | 2100 | 2400
2.5 750 | 11.25 | 500 | 11875 | 2250 | 2625 | 30.00

' 9.00 13,50 1800 | 2250 | 2700 | 3150 | 36.00
10.50 1586 | 21007, 2625 | 2150 | 3675 | 420
. s 12.00 18.00 | 2400 | 3000 | 3600 | 4200 | 4800
k. 4. 1350 | 20254 2700 | 3375 | 4050 | 47.25 | 5400

1650 | 2475 | 33.00 | 4125 | 4950 | 57.75 | 66.00
18.00 27.00 36.00 45.00 | 5400 [ 63.00 7200
1950 | 2025 | 3900 | 4875 | 5850 | 6825 | 7800
21.00 | 3150 | 4200 | 2550 | 6300 | 7350 | B4.00
2250 | 3375 | 4500 | 5625 | 6750 | 7875 | 90.00
2400 | 3600 | 4800 | 6000 | 7200 | 8400 | 9600

Mate: For PRZS, stable pipes, the above can be obtained by dividing by 5.

Step 2. Once the Linear Expansion is established, compensation for this expansion can be made by either an
Expansion Elbow or Expansion Loop.

The Expansion Elbow method uses the principle of directional change |elbow joint), to compensate for linear EXPANSIan.

In cases where compensation with direction change is not possible, i.e. a straight pipe length passing through pipe sleeves

and in between 2 beams, an Expansion Loop is then used.
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Expansion Elbow

F5= Fixed Support 55= Sliding Support A= Elbow Arm

e Expansion |
"\ Direction {
EA|
L4
t j FS
Formula to determine the ength of Elbow Arm, EA:
=k x(dx Al Examy
where k = constant, 15 Fipe of diameter 25mm, length of 1.5m,

Lo

Al = linear expansion normal cold water temperature is 25°C and
d = pipe diameter hot water from water heater is set at 07

n an elbow expansior

be located at the EA section and the EA 15 x |25x8)1/«
|

perpendicular to direction of EXpansion =212.13-212mm

Expansion Loop
F5= Fixed Support  35= Shding Support  EA= Elbow Arm

" P— P e
i " - Y

oy
I
L

-

-—
EA
. oo
i
Formula to determine the Loop Width, LW
LW= |2 x Al] + 5\
Where 5W= Safety Width, assigned as 150 mm Examppl
! b= | L}
Al= Linear expansion Fipe of diameter 25 mm, length of 1,.5m

normal cold water temperature s 25% C and

Miobe hot water from water heater 15 set at G07(

In an expansio the F5 oCated a
P ection of LW._ All other pipe suppon LW/ 2 % Al + 5w
must be 55, Calculation of EA is the same as [ x B} + 150

above Expansion Elbow example. The leop width is 166 mm
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5.4 Concealed Installation

In concealed installation, for both cald and hat water pipe lines, it is not necessary o take into account linear expansion.

Pipes can be encased or embedded in walls, concrete and plaster as with other metal pipes

The expansion of pipe due to terperature will not damage the wall plastering as the linear expansion is prevented by
the compressive strain and tensile stress of concrete and plaster, it will be absorbed through the material itsell,

5.5 Insulation

Hot Water System

Mormally for hot water systems, it may not be necessary to insulate Vesbo pipes in tropical countries for interior or concealed
installation. This is due to the low thermal conductivity property of Vesbo (0,24 /mi<) Heat loss will Be minimum, However,
for application where central boiler is used for distribution of hot water and the crculation of hot water being continuaus,
it is necessary to insulate distribution lines to prevent excessive loss heat and energy wastage. Because of the low
thermal conductivity of Vesho Pipes, insulation thickness is greatly reduced. Following is the recommended insulation
thickness

Insulation Thickness for Exposed Hot \Water Fipes

Thermal Conductivity,
{(W/mK) of Insulation Material

Dimension (mm} Recommended Minimum Insulation Thickness

6 mm or 1547 i 10 mm or 3/8"

fomm o 1747 10 mm or 3487
10 mm ar 3/8" | 13 mmoar 1/2°

10 mm ar 3787 13 mmoar 1427
10 mm or 3/8" 13 mm or 1/2°

T2 mmor 1527 A mmoor 1487

20 mm or 1/2° 20 mm or 1/2°

mmoar 1527 -?-'3 mm ar 3/4°
25 mm ar 3/4"

32 mm .Dr |

Chilled Water 5ystem

For chilled water of temperature less than 10°C, due to condensation that may take place, insulation is necessary but
reduced considerably in thickness as compared to metal pipes, Heat loss for hot water pipe is reduced 1o a minimum.

Takble shows the insulation thickness for Vesbo pipes in cold countries and chilled water systems so as (o prevent
condensation.

| L1
I

Insulation thickness, mm (0038 Wmk Conductivity|
e = Outside surrcunding temperatura, “C
[ Internal water temperature, “C

T R

' S e .

T — T——

e




L. INSTALLATION TECHNIQUE

| IO T
{ Tel°C) 26 27 | 28| 29| 30| 31| 32| 33| 34

H Ti [°C) | Insulation Thickness [mmj|

Ta (°C) |26 | 27 | 28 | 29 !ﬂi!‘l 32 33

| 4043 a6 2050 53 55 36(38[41]43 46 48[51 (5358

, |33 35[38[40[42[45 47 50 60 3.0(32[35(37]40 42]45[48 50| 0

(2.7 [22[32]34]22[32]22] a4] 23 |26 |29 |31 |34 37394244

' 05113117 12.0)12.4[128013.2 136 res[113[1n 71z 125 129133137 140

| aabifiuil bl 0 BRPCRRGICIREDE ..‘.J_'If_l_-__]__rf_-_z-H].-ﬁ'l'.t:-'||.-'- n.s1zaiz7 13| a0
88|92|96 100105109 137 8.6 909599 103 108[01.211.2[120

| PIPE & 32x5.4 &

Te [°C)| 26 | 27 28| 29| 30 31| 32| 33

39 | Humidity
Ti [°C) Insulation Thickness [mm) ¥

H ; 38 /40 4345485053 |55
gl 3.5 .1*3';4)._-14 4.7 | 5.0 &0
2.5 . 2.7 . 30 (3.3 I ENGY I 3.8 (41 | 4.4

1T.6112.0124]12.9 I3.3i|3.'.n’ 14.1 | 14.6

13.6[1840145]15.0]
o fioe|tre|lnishizalizs)izehzalize) s
ga |93 |98 103)i0el13i1slizalize
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5. INSTALLATION TECHNIQUE

5.6 Pressure Test

After installing Vesbo piping systemn, it is necessary to go through a pressure test. Unlike metal pipes, Wesbo like all other
plastic pipe systems, has to follow different pressure test procedure owing to their mechanical properties of expansion
when subject to pressure, temperature difference and coefficient of expansian

A change in temperature of 10 K corresponds to a pressure change of 0.5-1.0 bar. Thus, the test medium shall as far as
possible, be kept at a constant lemperature throughout the test,

Test Procedure (According to DIN 1988 Part 2 or BS 67000 1977)

Preparation for Filling & Testing the System

For pressure testing, pressure gauges that allow reading of changes in pressure of 0.1 bar shall e used, fitted at the
lowvest possible point in the system

Pressure testing for leakages must be conducted while pipe waorks are still accessible and befare concealing or plastering.

Finished pipe work must be completely fitted with filtered water and vented.

Procedure

After pipe work is filled with water and completely vented to release air loc ks in the system, testing can begin:

{a] Test pressure= |permissible working pessure + 5 bars| shall be produced 2 times within 30 minutes at 10 minute
intervals.
Mote: Restore by hand pump to required test pressure after the 10 minute interval it the pressure drops.
If leakage is detected, rectify the leakage area and repeat procedure.

ib) If no leakage is detected, for the next 30 minutes, check if the pressure has dropped by more than 0.6 bars and if
there is any visible signs of leakage.
Maote: If leakage is detected, rectify the leakage area and repeat procedure.
If pressure drops by more than 0.6 bars within this period, leakage miust have occurred, Detect and rectify,

ic) If pressure drop is within 0.6 bars and no leakage detected, continue the test without restoring the required pressure
for the next 120 minutes, During this time, it shall be checked if the pressure drop is more than 0.2
bars and no leakage is detected.
Mote: If leakage is detected, rectify the leakage area and repeat pracedure
If pressure drops by mare than 0.2 bars within this period, leakage must have occurred. Detect, rectify and
repeat procedure,

{d) Pressure test is successful when all the above are met and the readings shiuld be recorded.

Graphical Representation of | | T )
Pressure Test Procedure || Pressure| [Bary T  ¥5E P P'esJur { drpp |
+— Pumping| | Pressire drdp <Z0 RFal
e ——tsokba 1 10z Han
(06 Bar [ 11 |
| ] | ] M e | ! A T TR |
| T | | Y
| | R T | 1 ES— —— S ‘
15t tirme "*: IL : : :
Znd time T i I
I 1 I I [}
I 1 I ] I
I I ] ] 1
] 1 ] 1 ]
1 I 1 1 1
1 I ] i 1
1 ] 1 1 I
| ] 1 I 1
I ] 1 I I
TR e ' ! Time
N R | T O T o [minutes)
oo10 2030 bl 180

Procedures —A) - D] —————— [ — (|




5. INSTALLATION TECHNIQUE

Test Record

PRESSURE TEST RECORD VESBO SYSTEM INSTALLATION

Development
Client/Chwner Date of Installation
Address Date of Pressure Test :

Pressure Results Test Criteria

Test Procedure [a) . bar/P.S. Pass/Fail

Pump to required test pressure, N VA
check for oat _ a Check Tor lealage

Ist 10 min. record reading, restore
to test pressure

Znd 10 min. record reading, restore
to test pressure %

Test Procedure |b)

Mext 30 min record fm H l'ﬂ 48 Pressure drop=0.4 hars
restore to test pressure and no leakage

Check for leakage

[ Check for leakage

Test Procedure (c)

Next 120 min record reading ¥ _ . Pressure drop<i. 2 bars
; bl d4nd no leakage

5.7 Precautional Measures During Installation

I To reduce fram a larger diameter pipe to a smaller diameter pipe, a socket must be used in conjunction with a recducer.
For example, to reduce from pipe diameter of 50 mm ta 25 mm, a socket 50 mm must Tirst be attached to the 50 mm
pipe followed by a reducer 50/25 mm and followed by the 25 mim pipe.

£. When using Vesbo fittings with metal threaded parts, while Teflon sealing tapes must be applied Adequdtely to prevent
leakage from threads

3. Overtightening of fixtures to Vesho fittings with metal parts may cause damages and leakage problems, Care must be
taken to prevent overtighter 1ing.

4. During fusion welding:
* Fusion parts must be free from sand and particles.
* Welding time and depths must be ohserved.

* Do not twist and turn pipes and fittings while inserting and detaching from welding machine,

2. Metal plugs must be used during pressure tests

6. Pressure test must be conducted BEFORE concealing pipe waorks,




5. TPECIFICATION & PLANNING

6.1 Product Specification

Materials:

POLYPROPYLENE RANDOM CO-POLYMER [PP-R TYPE 3], OPAQUE

Materials for the pipe and fitting for cold and hot water supply shall be Polypropylene Random Co-polymer [PP-R]
fype 3 in white* colour which shall comply with the following standards.

Standards:

DM BOF7 BS 4991

O 8078 BS 6320; Part 2 & 3
DN 16967 Part 1 to 12

Ta interface with other fittings, Vesbo PP-R threaded male or female with de-zincification resistance (DZR) brass insers
complying with BS 6920 for use on drinking water These DZR fittings are injection moulded and threads are of BS parallel
and plated with chrome. All fittings shall be in accordance with the description in the prescribed standards,

DIMENSION, THICKNESS
oD [mm mm|

Description and Dimension of Pipes:

APPLICATICM - HOT AND COLD WATER
DESCRIPTION PN 20 50R Ii.-:lli’H’E _34 St
PRESSURE RATING : 20 bars or 290 RS T 1_2
oA
6.7
IR |
10.5
EENErAEE
15.0
SRR
|
APPLICATION  : HOT AND COLD WATER OD (mm ik
DESCRIPTION ~ © PN 16 [SDR 7.4] PIPE T g
PRESSURE RATING: 16 bars of 232 PS.| Fe e i T i
— L
.4ﬂ 7 5.5
—— TR
63 ¢ 8.6
s — 53—
il 12.3
FEEAEET
ARPPLICATION CCOLD WATER
DESCRIPTION PN 10 [SDR 11} PIPE

PRESSURE RATIMNG - 10 bars or 145 BS.)

* May be green or blue also.

-




f. SPECIFICATION & PLANNING

Fittings:
All Vesbo pipes must be used in conjunction with Vesba PPR fittings and Vesbo PP-R fittings with DZR brass inserts,

Thermal Conductivity:
The thermal conductivity of the pipes and fittings shall not exceed 0.24 W/mK at 20°C for water.

Installation:

viesha PP pipes and fittings must be installed in accordance with the instructions given by the manufacturer's
recommendations and that as stated in:

DIN 15928 Pipes of thermoplastic, pipe fittings, clements of pipes laying
DVS 2207, PART 11 Welding of thermoplastic materials, PP pipes and fittings
CVS 2208, PART 1 Machines and equipment for welding of PP

Pressure Test and Requirements:

Before commissioning of pipe worls, procedures and requirements specified by relevant local water authoritics must be
adhered 1o, For Pressure test, DIN 1988 Part 2 or BS 4700 is Lsed,

6.2 Other Pipe Equivalent

Equivalence
finches)

6.3 Pipe Sizing

During the design stage, consideration for pipe sizes to be used is determined by the type of pipe used, flow rate required,
pressure loss due ta the piping systern for both pipe and fitting. The following information will assist the engineer to
optimise the usage of Vesbo systern




Fipe friction factor R

and calculated flos rate ¥ in dependence on the

f.. SPECIEICATION & PLANNING

Vesbo Pipe SDR 11 (PN 10}

1:*: flow rate (I/s

Re=pressure gra

flovaey welocity [V

dient [mbar/m|

Raughess
Temperature
[rensity

[ Wiscoaity

S 0.a0Fimm

: 20°C

- 998.00 kgim’

S 12w 100 mis

veflow velocity [mJ/s)

20x2.3 mm 40x3.7 50%4.6 63x5.8 | 75xb.@ o0x8.2 | 110x10,0
o> 15.6 mm | 20.4 mm | 26.2 mm | 32.6 mm | 40.8 mm | 51.4 mm | 61.4 mm m 90.0 mm
D.oG | 0.02 .01 0,00 ooo| 0.0 0,00 Boo | 000
0.05 0.02 0.02 0,01 0.01 0.00 000 | 0.00mme 0.00
0.2 .05 002 1.0 0.on 01,00 000 000 .00
010 | boo| 004 D02 0 o 0.0 .01 0,00 .00
RE: 0.07 0.03 0.1 0,00 0,00 0,00 0.00 0,00
.15 0.09 .06 0.04 0.02 0.01 001 | oo 000
050 017 0.0 00 0.0 0.00 0.00 000 0.00
0.9 a7 1.08 2.5 0.03 00 00 .01 0 i
0.74 0.25 00| 0.02 0.01 TR PRa L R 000
g s B DB RO - 008 0.04 0.02 0.021% 001 | 00
L0 .34 (W 0.02 0.m .00 000 n.00 .00
029 0o1a 01l 0o 005 0.03 4.0z 0ol 0.0
1.32 044 014 005 0.0l 0.00 Boo | ao00 | B.o0
1 L i L) o M A | B 4] 0,08 0,03 0,02 D02 | 0.0
1.4 056 WRE 01016 0.0z .00 0.00 000 0.0
0.39 0.24 0.15 n.1d 0.0 01,04 002 007 00
Aok BEB ] D2zl 03 . al | 000 000 0.0
0.44 B Bk £ A S e po7) Wo.oe| - 003 002 ) 001
2.l 1.82 020 0.09 .03 .01 (.00 o.nu 3.0
0 49 0.3l 019 012 pog| oos| 003 002 002
3.35 117 .55 0.12 01,04 00l 001 0.00 0,00
0.58 0,37 | 0.3 0,14 .09 006 004 003 0.07
459 1.4 0440 014 .04 0,02 .0 01,00 .00
0.Ge a 4-‘.__ 026 oz (IR i‘l? T 005 0.a3 107
R 185 058 020 aﬁ' 0.0z | —<oi | ooo | 000
0.78 0.49 | 0.30 RER T e e B Y q.&| 0.02
& A 227 04é 024 00 0.03 Q.01 0.0 0040
0.8 .55 | .34 0.22 .14 (AR 0.0 | 0.0 .03
AED E! p.ee] | 0.29 0.0 EVEE PN, B | R
_ 09f 0.6 rugl_ tﬁ‘ Enbl l‘*&l R 0.03
h.93 .5 1.75 0.549 1.20 007 [NRAE 0.4l 3000
1.44 0 g 57 036 023 004 ; 0.7 0.5
T 7 s ~J?L — 23] _n.w—l__" J.34'| T 11_ Bo5| 00z | 001
1594 | [ B 0.75] 0.48 | 0.21 | o R Dog | 006
17,45 BERE] 4 32! e 0,50 017 007 RIGE] 101
743 1.53 01,44 (G0 038 1.24 a7 012 | 0 .08
59,11 1_ L I ) 202 aﬂi_ n_' —oa0| 004 | 002
291 L S p72| o046} 029 020 R 0.0
78 31 7548 757 765 .;.W|‘ 030 :u."_a—l_ 005 0.0z
340 ,J.'-1_L 132 ::.55-1__ 0.54 | 0134 024 .14 | !

d = outside diameter (mm)
5 =wall thickness [mm)
dy=inside diameter [mm}




6. SPECIFICATION & PLANNING

Fipe friction factor [
and calculated flow rate ¥ in dependence an the fow wvelooity (v)

Vesbo Pipe SDR 11 {PN 10)

D 0D0Y Dmm
: 20°C

Faughness

Temperature

R=pressure gradient (mbar/m)

vaflow velocity li A

100,010

3.88

150,84
L |
2146 |

= € =

o E <

HG0. 78
10,67

906.64 |
- )

dy=inside diameter (mm)

v B.73
] 7
W 970
R

285.56

17.43 |
295 |

115 |
061 |

o]

-1

EEDY
0,96 |

48.59 14.96 L. 1.70

- o] 1 B .84 o | 076

67,99 A0 81 o) 236

T i YL Rk 1 | BN 1. 1,

115 54 15 14 11 .49 395

1.5 il 1.9 | 22
14373  43.63 14 2gg]

5.51 3.39 . 1.38

1 L.ar

6127 240 | .53

208 86
b.73 |

"I ':}..:' - —

.17
0.27

0.38 |
0.39 |

0.56 0.23

D38 | .34

0.7/d .34

m||| Z0.87
4.14|

b

45,94

13721
J|a|
i |

123 54
979
ac

110
586,10

11.63

LI .I
08,68

12.85

%1 56 46,41 |
¢ I'J 7 {
4,040 i 441 :»_'.r",
174.29 57.00 13.98
7.06f 455 2.91

21078 &8.63

791 503 3.2

3.10 1,34
Tk .88
ec :

|
-

(=

=t
&e
> as

1_"*

13| .5
77 1.54
1.50 .59
0.87 {
1949 I

4 |
3 068 |

4.02 1.73
1.45 102]
52 74
g4 19
504 | 2.17
.54 | | 1.‘_._1_
. 59 40
RE 1.22 |
B 17 2.65 |
83 1.29
1.93 1.3
7.40 1 m‘
1.43 |

0.03
0,13

0.07
019

010 0.04
0.21 = OL1s
I | |"I|I'.
il )
[0} .-'I
[RRE I
0 3¢
47 a.31
041 0.1&
0.52 0.35
0.55 | 0.21
ok T S Y
0.63 n?
.71 0.27
071 | 047
0 #0 | 0,30
) 0] il

1 R

0.53
| P
085
| 09 ‘
i 0.6

.30
099 |




CIFICATION & PLANNING

Fipe friction factor R Eoughness S 000 mm

and calculated flow rate & in dependence on the flow velocity [v) Temperature : 20°C _
Density : 998.00 kgdm?

Vesbo Pipe SDR 11 (PN 10} K. Wiscosity .02 x 10% m*fs

Ve flow rate (I/fs R=pressure gradient [mbar/m) v=flow velocity {m/s)

m 25x2.3 | 32629 40x3.7 50%4.6
15.4 mm | 20.4 mm | 26.2 mm m

2701.69 E4z.41 249 53 8127 26.97 874 3.75 e 0.58
22,32 14.07 B.bb 5.51 3,52 L 272 ‘ 156  1.08 0,72
2932.92 | 913.82 27135 8798 25.17 | 944 | 405 1.6 0.63
23.0% 14,65 5.0 575 3.67 | 231 | 1.63 1.13 0.75
3173.54 Ga7.87 29203 ga93l  31.45 10.17 FET 1.7B 0 &3
24.26 1530 942 5,59 3.52 2.41 170 g | 079
1451 55 106405 31552 10714 1481 10.93 4 .48 1.92 073
PR 15.91 Q.79 A3 298 251 V77 1,47 .57
1682 96 1144956 | 338.82 109.461 3528 TTam T B 078
26.20 16.52 19.17 HAT 413 2,60 1.84 1.27 0.85
395174 | 122700 36292 117.37 IRTR | 1562 536 719 GE
207 17.13 I1.55 .1 4.20 £ 1.50 1.37 L HH
M 177957 131272 AB7.BZ| 125,29 171,39 | 1335 571 733 | 0.8a
v 28.14 17.75 10,52 6,95 d44[7 0 280 i 1.36 0.91
[ 1517.48 140000 411.53 133.51 a4 07 14.21 & 07 .44 0,594
" 2911 18.36 11.20 7.1%9 459 .59 204 1.14 0.94
(W a51442 | 145158 | q40.05]  141.98 | 46,83 | 15.09 645 | 263 .00
30.08 18.97 | 1168 743 4.47 2.99 2.1 1.46 0.97
W 517074 | 158547 46737 15070 49 68 16.00 6.83 | 279 | 106
v 31,05 1958 1705 757 4910 108 2.1 I 50 1.4l
Wl ci30a4 | 1682.09 49548 15967 52.60 16.93 7.23 255 112
32.02 7019 12.43 791 ) 5.05 315 2.24 1.55 1.04
R 5761.53 1 £81.54 B24.41 | H58, 89 EERH] 1189 AR ERI | 1.18
¥ 32.9% 20,80 12.81 B.AG 520 328 A3 | .4 1.07
(605559 1883.89 EE§.13|\ 178,37 |  5B.69 18.87 8.05 3.28 1.24
3396 | 2142 13.18 8,39 5,35 + 8,37 238 1.65 1.0
R L9319 2152.07 531 95 )'I'H.H.".i' tila, 1 | 2143 913 1,72 1.14
" 36.29 2295 1413 B9 5.7 361 7.55 1,716 118
il IV 790899 ITTE | 71476 73026 75.28 2404 | 1020 | 419 B
3841 2448 1507 958 612 3.86 2.72 1.88 1.24
B 995540 06718 89539 0T 47 9385 0.0 | 1277 519 1.94
9.00 W 43460 A5 16.95 10,78 &85 4,34 3006 212 1.41
R | 3757.04 1055,55% 351.27 114.38 ETCA 15.50 il e A
Rt 59 1e.83]  11.98 7.65 4.82 3.40 235 1 58

o =outside diameter (mm|
5 =wall thickness {mm)
i =inside diameter [mm)|




6. SPECIFICATION & PLANNING

Pipe friction factor R Reughness S D007 0mm
and calculated flow rate ¥ in dependence on the flow velocity |v| Temperature : 20°C

Density C 990,00 kgim?
Vesbo Pipe SDR 6 (PN 20) K. Viscosity  © 1.02x 10" m'/s

V= flow rate (I/5) R=pressure gradient (mbar/m| v=flow velocity (m/s)

20x3.4 | 25xd.2 32x5.4 mm 63x10.5 | 75x12.5 | 90xi5.0 | 110x18.3

2 0.14 0.05 0.02 001 0.00 0.00 0.00 00w a.00
0407 0.05 03| ooz 0.01 0.0l 0.01 0.00 0,00
R 0,77 | 'RE 0.0 | 0.0z 0.1 000 000 000 00
v 015 | 0.09 008 | I ff'E_ 007 | ) 001 0,01 (1011 ) 0 00
R 0.81 0.16 0,06 0.02 | 0.01 0,00 0,00 0.00) 0,00
% 0.27 014 .08 0.05 | 0.03 0.02 002 | 0.01 001
R 1.33 045 014 .03 0o 0.01 IR 000 0.00
v 0.3y 0.23 .14 0.09 0. i3 .04 Q.03 0.0z .t
aoe | P [EEZE IR [T ] W BB 0.02 .01 0.00 | . 0.00 0.00
o e 037 0.23 .14 0.09 0.04 0.04 003 0.2 0.0l
[ 2.l 0 ’.J'I'J 048 (KT 002 0.0 (KNNH] Q.00 .00
0.0 W .44 028 ool 11 oaons 00 003 007 0.1
B R A3 v LT Y N E 0.04 0.00 0.00 0.00 0.00
el 0.51 032 = 030 0.13 0.08f 005 0.04 0.02 | 0.02
R 4,39 .48 044 01& .06 002 0.1 n.0o Q.00
008 | 0,55 037 023 014 0.0 0.06 004 0.03 002
o S 539] 1.81] 057 0% W 007 0.0z 0.01 000 000
1y 06| - 042 0.25 | 006 | | 010 opef - oos|  oo3 0.02
R HoAE FRFE 0GE .23 0.08 003 0.0 000 [N RIN]
0.10 w 0.1 0 028 0.18 i 0oz I_:.f:? l:.!:'J_ .04 ) .02
Sy 8.92 2.99 0.53 0.32 0.1 0.04 0.02 001 | 000
Rk o88| 055 034 '\ 022 0.14 0.09 0.06 0.04 0.03
11.71 3.91 122 04z 215 00 00z 0.0l [N
107 065 0140 0,25 a4 010 0.07 005 003
14.83 4.94 1.54 OBz 0.18 D06 | 0.0 0.01 T
1.17 | 0.74 0,45 | 0.29 | N 0.08 0.0 0.04
1525 .08 1.8 0.4 0,22 .07 003 0.0 0.0
1.32 K 051 0.3z 121 NE 0.09 0,06 0,04
2205 | &% T o8 B R I .27 009 | 004 WITE S
1.46 092 0.57 0.36 023 014 010 0.07 0.05
#5461 | 1505 4 & 1.57 055 R 008 0403 00l
2.1% 1,39 .85 0.54 0,35 0.22 015 ol .07
76.78 | ST W, . 7.74 261 | 0.90 0.9 013 0.05 0.00
247 | &5 1.13 072 044 0,29 0.20 0.14 0.09
11534 | I 11.53 3.87 .34 044 0 008 003
3.45 231 .42 .50 058 0.36 025 RE! 0z
16116 52.48 16.00 535 185 060 Ko B 004
daRl. 203 1.70 08 0.69 D.43 0.3 0.21 - 0.14
FAL AT 4950 2113 Fa% 243 Q.79 .34 014 0.0
517 23] 198 126 081 051 ] 03 0.25 | 07

d = outside diameter [mm|
5 =wall thickness {mm)
c =inside diameter |mm)




Fipe fricticn factor B

and calculated flow rate v in dependence on the flow velooty (v)

Vesbo Pipe SDR 6 (PN 20}

'll:'l flow rate (I/5]

[ eor [ one | 2z | anes4 | wess | soss | emeros | rmzs | souse |

R=pressure gradient {mbar/m)

Roughness
Temperature
Density

K. Wiscosity

&. SPECIFICATION & PLANNING -

S 0.0DT0mm

: 20°C

998,00 kg/m’
S1.07 % 10 mis

H-ﬂnw velocity (m/s)

110x18.3

mmmmmmm

d = outside diameter {mm)
s =widll thickness (mm)|
o =inside diameter (mm)

T eqR.25 BT 2650 T 308 100 ~ 093] .18 e
585 3,70 | 2.27 .44 0.92 01,58 0.41 0,28 0.19
34040 IGAE 3331 .08 .80 1.23 053 027 00T
6.58 416 1.62 1.04 0.65 0 .32 0.2!
41558 |  133.77 4036 13.39 455 1.48 0. 0Es | i
7.3 4,62 2.83 1,80 HH] 0.72 0.5 0.35 70,24
CTERT 187 44 TRV 1663 .37 2.05 T o3y | ood
8,77 , 54 340 714 1.37 0.87 0.4 0.2 0,29
| R 784 32 749 67 TAT4 [ 2%.65 8.4 IR R Y 049 019
| v 10.23 | 647 397 2.52 1,62 101 071 [Noso | o33z
[ 1005, 36 370,39 95,600 3145 1070 3.43 .48 067 0,24
" 11,65 7.39 453 288 1.85 1.1% oM |  0s7 | p3e
1201 97 399,54 i1a.84 | 3902 13.25 | 425 1.83 074 029
13s | 8.32 5.10 | 3.24 208 | 1.30 | 0.2 064 g3
R 154210 48713 144,54 47,34 1605 213 2.21 09z 015
v EXY 9.24 547 1,60 230 | 144 | .02 0.7 045
R 16497 584,92 REI 1909 &0 2.63 1.09 042
16,08 10.17] 623 388 2.54 1.59 .12 0.78 0,52
R 218477 L FER ] b, 24 22.30 7.4 1.07 1.28 049
v 17.54 11.06 .80 4,32 177 1,73 177 0,85 .57
(O F547.26 | B02.20) 235 BG | 76,8 25.91 8.25 355 147 0.57
19.00 12.01 737 | G 3.00 .88 .32 0 e 0.42
(B 93705 | 52333 271,02 85,12 75,65 944 406 1,68 0.65
v 2046 17.94 7.53 504 3.23 202 . 143 055 0.67
IR 335443 105278 30854 10016 33.70 10,70 459 1.90 0,73
v 2192 | 1388 .50 5 40 3.47 217 1.53 1.0& 0.71
r BECECED [ 190 54 148 40 1793 17,55 12.08 504 714 0,07
v 23.38 1479 907 5 74 170 )| 163 i3 076
r  IEEGRER R 391 .92 | 26,44 42,43 13.45 5.76 739 0.51
v 26.85 @ 15 9,63 a2 393 | 2.45 | 1.73 e S 1 1
] 4770 53 149095 43653 |-1:| a1 47 16 1453 6.39 745 101
W 631 1663 19.20 648 .16 | 260 | 1,83 | 1.27 0186
R 529729 1653.61 48348 155,64 £2.11 | 16.48 7.06 292 1.17
270 17.56 10.77 | f.04 4,39 | 274 154 1 i34 0,90
Si5l .39 1024 55 532.75 [ 171.33 57.30 | 1810 2.7% 3.20 I.23
79,23 18,48 11.33 220 4432 79 2.04 A .95
543254 Z003.76| 58435 187.74 62.73 1950 T 3.50 1.34
069 | 15,41 1190 756 4,85 3.03 714 1.49 1.00
041,63 2191 36 638,28 204 67 6835 21 .57 977 180 1.45
15 0033 1246 797 5.08 | 318 274 156 | s




6. SPECIFICATION & PLANNING

Fipe fricticn Tactor R

and calculated flow rate ¥ in depend

Vesbo Pipe SDR 6 (PN 20)

= flow rate i,'l.f_:l :
dui® 10x3.4

25x24.2

V |4*|13.2 mm|16.6 mm |21.2 mm|26.6 mm | 33.4 mm | 42.0 mm

ence on the How velooty [v|

000 Fdmm
Temperature : 20°C

Roughness

=pressure gradient (mbar/m)

——_

| azase | sonez : 50x8.3 unﬁ.s__ :._'s-t:.s'—l}ti_.n
60.

v=flow velocity |m/s)

50.0 mm 0 mm

farl s
ERL

FELFRE
£l.£3

; 4750.88
28 45

| 479949
401 50

69453
13.03

¥ 5.3 5.72 .24
‘ 1010.5¢ 23.85 10719
a4 I5.8¢ 10.08 5 47

129,69
1.1&

| 1728.00

17.56

145,84 |
iz |
24 Ya foF4 152 25

‘ 1384 .50 | o 441.97
15,701 |
e

1550628 162.90

d = outside dhameter (mm)
s =wdll thickness {mmj]

-

d =inside diameter

| 2517

19.83 2.50 209 1 -
| 770448 L4352 | A1
L 218  13sol  wee
2005.11 637.28 210.27
22.66 | 14,40 | 924 |

PR
087 89
28.33

975 68 320.63
17.99 1

55

10,400 ‘ _

T2 FTER
1.63 1.03

1729 | 11.8 4.90 T CE
L1 2.55 1.77 .19
11 P ST |_..:. 9
0 |
i .75 | 91
LA 13 Ty
R L .98

19 | 2.95

40,6 1747 7.0 230
4,48 3 | & 2.1 1.47

.4|| |
34

45,60 19
4,76 | 3,

. 21.60 |
s05| 357

5 HA 24 53 100 i 8
§ 3 B 2.55 178
65.24 27.64 I 11.32 4.30
1.90

577 407
8130
s, il
949,05

722 |

4,58
41.83

5.09




6. SPECIFICATION & PLANNING

Pipe friction factor [ Roughness 0.0070mm
nd calculated Aow rate ¢ in dependence on the flow velocity v Temperature : 60°C

Vesbo Pipe SDR 6 (PN 20) I, \.-'|.-.u';mir-,- 0 -'n'.:a. II.II' m'f

V= flow rate (I/s) R=pressure gradient Imhaﬂl veflow velocity [m/s)

“m 5x4.2 | 32x5.4 a0x6.7 §3210.5 . 10x18.3

e ||t.—[ D.l:u'| 0.07 | 0.00 | 000 ooo[ 000 [_ 000 | 000
nr]? ﬂ[""_ '-“:'3‘_| |_'|r'|,.>J L'-.L‘-lj IIn'.__J Ei]n B l:-[:-l:-_| 2 0.00

1h | ] Il'-'I (KRN [ 01 04 0.0? .41 0l |_ R .00
064 | 0.22 0.07 | 0.02 | 0.01 | 0.00 | 000 | o0 | oo
0.22 | Dy} : oos! oos| o03| - 002| 002 | 0.01 )0

1.0 VTS 011 1 014 .0 100 [NATH] (BN K [NEATH]

=% i <

000 | o000
poz | oat

| .22 | [ ( 103 | I
028 na? _on 0.07 .04 (KR _I n.n2 0l

1.56 | 0820 Bl L0081 ©O0Zl . 00| 0.00
0 4L_ _l:l ,"J.__ ['IH‘ __I:II'I'-'.' i I:-_Iz-!'-_. | 0. 04 | f_lrl

m e

— +
.29 o.1a | oon4 | 0 ..-. | ...| |.|_-.|_'-. | .00

-z

00z | 002

I 0 [REATH]

_En T B, PLd el AT 0.08 | 005 004

119 0nay 13 004 0.0 001

-l - |

T3 048] 0151 4 005 | 0.0 t-m[ oot | o000

v 042| o02s] ote] Qow| “e#e| oos| o003 | 002
R .27 0,55 | 0% | 0.04 | 0.02 | 0.01
] N3 044 025 08 012 1K 00 | b et 00
R 7.40 | 2.45] 0.76 [ 2 J_lr ~Noe | ool  aom | oo1 | oo00
v R 0.55] 034 ) @wp22 | 0.14 | oooeel o nps | 004 | 003
R 1 | o2 004 1.01] oo .00
v 40 [ 0.16 10
o 1z47| 4 I’s'_ B \Ba3 | 0.14 | 0.05 | 0,02 T 0.1 0.00
|3 7] 0.74] = g.45 | :}_2".-'_! pialis nial " nog ¥ oo 1 ond
] 15.38 | 05 | 155 | 052 0. 0,04 003 | 0.0 0.00
'] r, 1 .51 IEY o2 D13 109 0 D 1014
R B.63 6.11] 1.87 0.63 0.22 | 0.07 | 0.03 | ot | ool
.46 092 057 0,36 gl - oisl arp |_ 007 | ofs
v 215 I 39 0.8 054 0.35 0327 o1 X1
R 66 | . 2 '-if]_ T 075 | 024 | 010 T 0.04 0.07
2 '7'_2_[ —ayes| 4 13 e 046 | 029 0.20 L 0
101 28 17 5 5 50 L5 0,34 0l I 0.06 0.03

1A2es [ 4563 13.88 | 452 | i54] . 050 o | 009 | 003
40| - 2770 IOl C 08 oy ] 0.43 | 0.3 i I B 1

e e . ————

SN < O R

G 3,23 | 98 | 26 0.81 (.51 0 | .25 Q.17

d =autside diameter (mim

5 =widll thickness [mmj

} =inside diameter [mm




6. SPECIFICATION & PLANNING

Fipe friction factor [ Roughness D 0.0070mm
and calculated flowe rate ¥ in dependence an the flow velority (v) Temperature : 60°C

Density D RR3.20 kgd/m?
Vesbo Pipe SDR &6 (PN 20} K. Viscosity 047 % 10% mis

V= flow rate (I/s) R=pressure gradient [mbar/m) -.r-fluw valotity {m/s):

uzmm 16.6 mm | 21.2 mm | 26.6 mm | 33.4 mm |42.0 mm snnmm

[R LIt FETD CEW D gy e TR 183 I TS 005

uw 585 3.70 2.27 1.44 0.52 0,58 0.41 0.28 019

EETE Y 0834 TS 78 54 T 3,42 EER L GRE 007

1020 .58 AT 2.55 1.632 104 (.45 46 0.3z 021

14721 | 51696 [ 11095 520 TT57 390 1 .24 .50 0.22 0.07

11.33 7.3 4.62 2.83 1.80 1.1 0.72 0.5 0.35 0,24

1633.00 53449 a3 4949 l&.12 5.9 1.73 0.7 03 0z

13.40 877 5 54 3.40 14 1.3% 0.87 0.6 0.4z 079

2203 42 719.03 | 225.80 &6, 10 P | 7.29 AN RN TR

15.86 10.23 6.47 1.97 7.52 L&2 1.0 0,71 1,500 0.33

285907 | 93053 25106 psap| | 2751 923 . 792 1.25 0.52 020

15,14 1149 §.3% 453 2.8 185 1.1% 0.8l 0.57 038

355919 116899 36460 106,55 3428 1147 Ml It | o6d 0.25

2040 | 13.15 | B.32 510|324 7.08 1301 W2 0, 0.43

#4240 143439 14649 1300 41 77 13,55 .40 .88 n.78 048

22k 14,651 9.4 c.&7 160 2.31 I.44 102 0,71 045
533378 | 172673 |  53644] 15594 45570 1645 5 74 2.2% 092 s

24.93 1408 10.17 Chekel R 2.54 1.59 112 078 0.52
G328.1% IR E A ] 634 54 | 84 04 L9058 19.58 G5 2402 1.08 [ i

27.20 1#.54 109 &40 1.32 2.77 1.73 1.22 0.75 .57
740734 | 239218 740.78 2184z  eB7Z 2274 7.3 304 1.25 s e

29.44 19.00 12.01 7.39 468 | 300 1.88 1.32 0.92 0.62
8571.21 2765.2% 855, 14 247.16 7705 26.13 ERE: 148 |43 0,55 .

31.73 46 1.1'.‘?*} 753 5,04 3.23 202 1.43 il ‘}_‘} 06y

9819.81 | 316537 577.69] 282.12 | 910,09 e T 3.95 162 | G2
34.00 21.92 1386 .50 5.40 3.47 217 ba5AT 1 e R ) 1

1597 24 F0835 31937 lal.az 3157 10,88 445 1.83 070

23138 14,79 a7 574 170 21 | &3 1.13 .74

404611 1247.15]  3sga9 114.27 37.63 11.74 A58 2.04 078

24.75 B 953 6.12 393 2.45 TAER S 0.8

150 28 13%4.09 A0 A 123,42 42414 1304 5.53 L2T 0.6

& 2630 | l&.63 020 f.48 416 2 &0 1.83 1.27 086

50134.54 154916 44476 i41.26 4658 | 14.44 6.12 250 | 055

|~ Tt 1077 .84 4.39 274 194 1.34 0.50

554915 1712380 49110 | 55.40) 5131 15.85 673 2.75 1.04

29.23 15 44 11.332 0 442 Z2.89 £.04 1.41 0.9%

TH130.65 TEE3 &9 539,77 171.05 EG 27 | 1741 7.36 e 304 I N

% 067 1941 1150 7.56 485 | 303 2.14 .49 .00

471905 206316 5upgl 106,59 AER 1500 B5.03 378 124

32,15 | 20.33 1746 756 505 ER 224 1.56 .05

d =outside diameter jmm|
s =wall thickness (mm)|
dy=inside diameter [mim)




Vesbo PN 20

Fressure Drop Graphs at 20°C
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Vesho Fittings

6. SPECIFICATION & PLANNING

Coefficient of Loss,C

Vesbo Fittings

Lo ket

| Symbol

Reducer

F0° Ellons

457 Elbowy

T Pait

Linequal T

Aclapar Female

Elbowe Fermale

Adaptor Male

Elbany idale

T F..I;.I Feirals

T-Part Male

WAl

Consideration
.25
Reduce by | osiee 0,40
| Reduce by 2 siees 0.50
Exo Reduce By 3 sizes 0.60
- 1.20
i 0.50
4 =
Fassacge 0.25
Separation 1.20
Conjunction 0.80
Counter Separatior N I-_Hil
Counter Corjurction 3,000
.f'_:l.-JITI of T part and Reducer values
S e
oo
1.40
160
20 % 354 % 20 1.40
20k 152 2 20 .60
25 % 3/4 % 25 1,650
25 x 1/2 x 25 .50
20x 1/2 = 20 §.830
20 .50
25 L 50
:




7. CHEMICAL RESISTANCE

7.1 General

Vesho has high resistance to various acids and chlarides due ta the chemical properties of polypropylens, As such, Vesho
is highly suitable Tor transportation of hard or soft water or potable water with consumable amaunt of chlarine, Tluids,
O weater ar industrial chermicals.

7.2 Chemical Resistance Chart

The following chart is given for aur customers to have an idea for the chemical resistance of Vesbo Pipes and Fittings
The customers are strictly recommended to consult cur technical department (technicalitvesha com| befare the design stage of the
project

G : Good £ : Satisfactory NS : Non Satisfactory

Temperature

Concentration

acetic anydride 100% G e

L e N R o e
acetic acid up to 40% & OraET T
TR ; LR e e SRR S . 3 E e — ;
acetic glacial acid aver 96% G 5 NS
e ¥ . NEDRS. S——
acetophenone anydride 1008 i ' R
acrylanitrile | D0 G -
air G G 3
Alrmoncd ol i —= U €]
T el e : N = - -
AMMenia |{~]..-|%| i | D0, G
ammaonia [satured in water) G PR A

Cammonia liquor - upto3d®m G G
ammenium acetate sat. sol, R (3
ammonium bicarbonate ' © sat. sol, &} 3

ammonium chloride g sat. sol. G o -
~ammonium fluoride sol, g O

s T £ _ T N T TaET T
ammanium methaphosphate sat. sol. G R e

ammanium nitrate . o sat. sol. G G L

ammanium phosphate . sat, sol, BT G
ammanium sulphate sat. sol. L] G G
amyl acetate 1 00% 5
amyl alcohol 100%, G G IE]

5

anthne 100%

anisole : 1 00%,

apple juice &

barium carbonate sat. sol. L]

harium chlarice o -\:_11_.--\.:.1[.-. e 5]
T |‘|",-’I."|I’G.'»{II."|E" ST SR S S =

barium sulphate sat. sol. [ G [

penzoic acid sat. sol. T - q
benzoyl acid 1 003 & £
IR S T SO 00 <5 58 TREIGRE -
borax Zo sl ot bt 20l G R e WA

oric acid sat, sal. © ]




G: Good 5 : Satisfactory

NS Maon Satisfactory

Reagent Concentration

Eifane 100% G G z
butanol 100% G S R

“Butyglycol 100% TR s 3

- butypheno _ cold sat. sol. G -
butly phtalate 100% G 5 5

“calcim carbonate B sat. sol. G & G A4 G

“calcium chloride sat. sol. G Gc® 2 G
calcium hydroxide sat. sol. G G v e
calcium nitrate sat. sol. G G Era Rty
carbon -'.]ifJH'dE!:-::]E]S{_‘DLJS, cry loow G G

“tarbon dioxide, gaseous, wet I G G -
carbon disulphide ) 100 NS NS NS
carbon tetrachloride 100% NS e . L hs
castor-oil 100, ] £ o favAs .

“chlaroethanol |2-Cl‘1lu';'eﬂ‘|a'rml} 1 00% G AT e B
chrdrm: alum . i 5;_.=|-L sol 3 G
chramic acid 2 up to 40% T 5 M5

citric acid 10%, G G G
coconut-oil : G -

corn-oil i i N L= -
cottan -'.']W- ..... ] : G -
cresol . aver 90%, G -

Cupric chlaride sat. sol. G G -
cupric nitrate - 30% rifs (3 5
CUpric ﬁumharé satl. sol. e L] Tt
gyclohexane ) 1008 G :

cycloh_u;uhul 100% G 5 -

TJHxIliﬁ ) | o S0l = 5]

" dextrose | % sol, G o e
dibutly phtalate 100% G 5 NS
di-hloroacetic acid 100% 5 o
ol r_r|||3r:5|f.‘|}-'lt-r‘.s': 1 ﬂﬂ'l»i.. 5 - -

Jiethanc@mine ~100% i - ;
di-ethyl ether 100%: G 5 - i
dethylen glycol R 100% SR G 3
di-glycolic <1-:_i_t| sat m_l _ L'-| i -
disoctyl phtalate 100% G Ee TR
dikmethylamine | D09 G -
dimethylfermarmide 100%: Tk G
di-actyl phtalate 1 00%; 5 Sl
digxen 100% o i -
ethanalaming oo G - -
ethylalcoheol [ethanole| up to 95% S G 1 >
etnylene chloride 1 (%0 5 & l\'i
ethyleneqlycole 100% i dEe g ) e G
_formaldehyde 40% G
farmic acid 10% G = a5




G: Good 5@ Satisfactary MS : Mon satisfactory

e B

Concentration

farmic acid B5%
farmic acid |anhydrous) 100%: =

“fructose s0l.

“fruit juice s
qlucﬁ i 20% Sy
gy Tglycerine 100%
“glycolic acid 30% e
hexane - - = 100%
hydrobromic, acid e Hﬁ: 48%

-h}fdrm' hloric acid =0 2
‘rﬁ'o-:thlu'r"ic S B T P o o i S
hydrochloric acid o S 30%

_hj,rdruc"mﬁ'ic acid e - 35%
hyr]ﬁ':{.hlr_*.ru acid,gas,dry o 100%

“hydrofluoric acid 5 dil. sol,
brydrofluocric acid en o T . 400
h:,-fEIrUQF'I"I T 100%

hydrogen [Jr*rnxl:J(*

up to 10%

hydrogen peroxide

up to 30%

hydrogen sulphide,gas, dry 10050
iodiﬁéﬂfohﬁ{nlutio? 3
. isopropylalcahol 1009,

isopropylether PN R Vi
}”"f 100%

lactic acid

I;I.r'mlln

Il.nwc‘d Dll.

up to 90%

magnesium carbonate i sat.sol.
magnesium chl hloride _ s S E _xar.' sol.
_mercurous nitrate . __ 50l

mercury : Y . O¥ o e = s e
methyl acetate 1005
_methyl alcghol T i 5%
~_methyl ethyl ketone 100%,

methylamine ¢ o dptoss n :
rTll'L ey _
murmfhlordwl ic acid A S ek over 85%
PR 3 s R e
_r1irke|._@rit1e : sat. sol.
nickel nitrate e I e - sat. sol,
nickel sulphate = G sat, sol.
nitric acid - 1 D%
_nitric acid s S00e
ritric acid, fuming
_nitrobenzene 100%
olive-oi PR SR TS
oxalic acid sat, sol.




I ——r e —1

G: Good 5 : Satisfactory MS : Mon Satisfactory

BGeh ==
peanut-oil '

hepperrﬂint—mll-
perchlonc ¢-|-|:_|c|
petroleum-ether (ligrain|
an =l B SRR o e o >

pl':ll'.J.‘.T'Jf'lI]rilI acid L Lo 850 G W < G

phosphorous oxychloride T = — _ _

picric acid sat. sal. G

potassium bicarbonate sat. sol N = _

potassium borate i B ' sat, sol. ' G ’ £}
Eﬁa&sium Somae: . : : up to 0% @& O WL -
.[:-I:Ilrﬁ'hiLllri bromite ) ' - sat. sol. o 0 =

ﬁssium carbonate A% sat. sol. G o
potassium chlorate sat, sol ' G .
patassium chloride T 5 2 sat. sol, y G ' G
potassium chromate ' v sat. sol. G G -
mﬁ-ﬁium cyanide & solini e G b
potassium fluoride ' a R sat. sol. I G G
potassium hydroxide b o uptos0% 00 G G .
potassium iodite - B T sat sol. B G EEN
'h_cn_th.-;sif_un nitrate ; L HhE sol. 5 G
potassium perch orate L B .
potassium perrﬂar_'!u;{r_a'r'{éﬂw
potassium persulphate
potassium sulphate
propane

ErnEiL".-r_ﬁc acid
pyridine

Silicone-oil iy : el i .
Silver B : sat. sal, ; G G G

sodium acetate N sat. sol. G G G

sodium benzoate 4 © - 35% - _ G e - )
sodium bicarbonate ; & . sat sl ! o G
sodium bisulfite T T = sol. g i
Sodium bisulphate i e satosol Giied (SETEE - _
sodium carbonate - e e up to S0% atas G & 5
Sodium chlorate 2 . LT gy ek Ficgvln ey o e

sodium chloride _ 1 0%, G G _ G

sadium chlarite i ; AT 20 G M . NS
5

sodium chiorite - __20% G

sodium dichromate sat. sal. G i 3 G

sodium hydroxide - 3 1% et ] G €]

sodium hydroxide & up to 60% G . ,:-: '''''' G

sodium hypochlorite s S0 ] 5

sodium hypachlorite R €]




G : Good

5 Satistactory

“sodium hypochlorite
“sadiurm me 'll-’||:'|I'1Txpate_
sodium nitrate
sodium ortho-phosphate )
“sodium | ﬁer'béﬁ?—: s

seedium silicate

sodium sulfice
sodium sulfite
sodium sulphate

sadium thiosulphate

mylEén-uil
“stannic chloride
succinic acid
'i'..l.|[_'l|_"'l it dioxic ||:"‘I,d|"-:-,G.-'I'§
S.I_Im;f‘ll]r dioxide, wet qai_

sulphuric acid

Sulphuric acid
\ul-pﬁ_m-: acid
su_lf:;huric_'d_cir'l
xlj'ﬁﬁht:r:;fﬁ_ar id

tartaric acid

thiophene

trichloracetic acid

triethanalamineg

urea
wirnegar
water , brackish

weater |, cistilled
water , potable
water , mineral

water (sea water)

General Remark: PP-R should not be used at 100 *C;

7. CHEMICAL RESISTANCE

MS : Mon Satisfactory

Piw [

Concentration

20% i T
o S = RN R TR o B
TS GRFT Rty T TR, e P
£l e ST e - N G - i
ol Ryl e e T ErRIagsl B |
B e g sal. = - q il __':_l i e
T R T e AL SOh L o ¥ N |
= e S i gt o LG T o G 8
SNSRI sat. sol 6 @ G E =
o i = o sAt. SD:I_ o {;I o _' e ER
== i e P e e C - - e
RS P S e S, T st sol Q) N e B
S PRy TR st o G = E
L e v .S £ ... -4
= s Saarments S & - SR
T (TR et T SN
PR PR S TR gy, U N G e S
" L 6 S5 S
ST TRl e W SR EEre NS
. R e —
a Seseey . R Q& 100 FREREE T i o
Fbe AT B e S .
T NN o BT S ¢ i
e _- - i b_.-il ."ZI.')'I._ i {_l__ = = o s
eV e S ] T
. W R - R P ) -4
R PSRN S BN G
R RREREEG  EE S G G
Y T T s BN T |
T R e R T T -
T e e,

maxirmum temperature for transportation of these chermicals is 70 °C,




; 8. HANDLING

1- subject the pipe ends to 2- use pipes that are
shock or impact damaged or cracked at
the interfaces

3 twist pipe or fittings 5- expose VESBO to LWV &- use metal plugs as
after joining radiation for a long period connectors

7- subject VESBO to heavy || 8- use excessive amounts of || 9- heat with a naked flame
| shocks or falling stones hemp when sealing in fittings

10- bind up contaminated
pipes or fittings

1 2- only use sharp tools to cut

the pipe

5- store WVESBO sheltered from
sun and rain

y 3- not correct by more than 4- only use fittings with
5° after joining parallel threads, not tighten
too firmly

6- use plastic plugs

8- anly heat with hot air for
bending, max bending
temperature 140°C

|| 9- use sealing tape or sealing || 10- only install clean material
compound; apply hemp
moderately

ct exposed pipes from
damage

I- prote




9. CONVERSION TABLE

Length m 1 | 39370 2.54x107
ft [foot| 3.281 0.305
mi [mile) 6.214x10°  1609.344
Area e hectare 107 10 S 1550 6.452x10°
fit? 10.764 0.093
mi 3.861x107  2.590x10°
Volume m’ dm’=l 1000 0.0 ft? ~ ff 35Mg 0.0283
gal {gallon) 264.178 3.785x10°
gal [gallon) UK 219.969  4.546x10¢
Mass sk ton 1000 0001 Ibm|pound) 2.205 0.454
gr (grain) 154324 6.479%10°
0z |ounce| 35274 2.835:1105
Force AN kgf 0,102  9.807 If : 0225 4.448
dyn 10 10° N ) .
Pressure N/mm’=MPa  kgf/mm? 0.102 9807  psi|Ibffin 145 6.895x10°
bar 10 0.1 mmHg=torr|0°) 750062 1.333x101
dyn/cm’ ¥ 107
Energy 1 kgf-m 0102 98074 Ibfft 0.738 1.356
erq |0 107 cal 0.239 4.184
BTU 9.478x10"  1055.06
Power W keal/nr 0860 1.162  BTU/hr 3415 0293
lemperature Chingdtis
(absolute| K "R [Rankine| 1.6 0.555
(difference| K, 2C 1.8 0.555
Viscosity Pas=Ns/mé = kgfs/m* 0102 9807  Ibfs/t 0.0209 47.880
{dynamic) cP looo 0,001
Viscosity me/s ft'/s 10.764 0.093
|kinematic]
Density ~ kg/m' g/cm’ 0.001 1000 In/ft? 0.0624 16.018
Thermal WM K kecal/m h °C 0860 1,162 BTU infft* hr °F 5933 0.144
Conductivity BTU/ft hr °F 0,578 1.731
Specific Entrophy —— kI/kg K kcal/kg °C ~ 2390x10" 4184  BTU/Ibm °R 2.388x10' 4187

in {inchj







Cho xay dung: http://choxaydung.vn

2\ AREOMN Handels Gmbh

Elektrastraiie 13 81925 Minchen / GERMAMNY
Phone: 449 89 999976 0 Fax +19 89 9999 7& 20
e-mail: infovesbo. com

€INOVAPLAST co. b vesgo ASIA Pte. Lid.

Defterdar Mah. Otakeilar Caddesi No, 62 15 West Coast Highway 02-09,

Eyap - Istanbul / TURKEY Pasir Panjang Building, 117861 SINGAPORE
Fhone :+90 212 467 77 30 Phame :+65 6773 42 35

Fax 0212867 77 38 Fax T+65 677342 30

e-mail info@vesho.com e-mail info@vesbo.com

www.vesbho.com
Published on 17.10.2005

h—_




	scan0002.pdf
	scan0003.pdf
	scan0005.pdf
	scan0007.jpg
	scan0008.jpg
	scan0009.jpg
	scan0010.jpg
	scan0011.jpg
	scan0012.jpg
	scan0013.jpg
	scan0014.jpg
	scan0015.jpg
	scan0016.jpg
	scan0017.jpg
	scan0018.jpg
	scan0019.jpg
	scan0020.jpg
	scan0021.jpg
	scan0022.jpg
	scan0023.jpg
	scan0024.jpg
	scan0025.jpg
	scan0026.jpg
	scan0027.jpg
	scan0028.jpg
	scan0029.jpg
	scan0030.jpg
	scan0031.jpg
	scan0032.jpg
	scan0033.jpg
	scan0034.jpg
	scan0035.jpg
	scan0036.jpg
	scan0037.jpg
	scan0038.jpg
	scan0039.jpg
	scan0040.jpg
	scan0041.jpg
	scan0042.jpg
	scan0043.jpg
	scan0044.jpg
	scan0045.jpg
	scan0046.jpg
	scan0047.jpg
	scan0048.jpg
	scan0049.jpg
	scan0050.jpg
	scan0051.jpg
	scan0052.jpg
	scan0053.jpg
	scan0054.jpg
	scan0055.jpg
	scan0056.jpg
	scan0057.jpg
	scan0058.jpg
	scan0059.jpg

