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1. SCOPO DEL DOCUMENTO

La presente Appendice riporta informazioni tecniche relative ai seguenti componenti degli

impianti di bordo, con caratteristiche similari a quelle riportate nella Specifica N.

MV 146P-PE-GNS-1004:

- Eliche di propulsione

- Eliche di manovra

- Pompe

- Compressore aria

- Depuratore

- Separatore di sentina

- Impianto di condizionamento
- Ventilazione

- Impianto CO2
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2. ELICHE DI PROPULSIONE

Rudderpropeller

0!

| Application-oriented.-

| propulsion systems
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The SCHOTTEL Rudderpropeller —
the superior propulsion system
for vessels of all kinds

Today we develop, design and manufacture standard

systeme rated at up to 6000 kW that are distinguished by
thelr perfection and rellabliity. For special applications,
such as amagnetic, shock-resietant and low-noise

propulsion units, we produce competent solutions

and [nstallation variants meeting all requirements.

Our team comprises highly experts
wlgale I ol (] ‘:q'“,“-_ .
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Research
and Development

Qur tailored steering and control
systems hava besn service-proven
and type-tested for decades.

HYDRA (Hydrodynamic Analysis) is
a software program developed by
SCHOTTEL. We uss this “tool" for
achieving an optimum deeign of our
propulsion and manosuvring systams.

Existing Rudderpropeller modsls are
optimized and naw types devaloped
using etate-of-the-art calculation
methods.

Developed in intensive cooperation

with intemationally renownsd research
institutes, the hydrodynamic design

of our systeme is acknowledged
throughout the industry as trend-setting.

Navigator installation

Installation variants
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Passenger vessels
Ferries

Passenger vessel, 2 x SAP 170 (284 kW each)
Shipyard: Deutsche Binnenweiften GmbH, Germany
Owner: Rainer Abicht Elbreedersi GmbH, Germany

Double-snded forry, 2 x SRP 350/350 (404 kW each) Passenger vessel, 2 x SRP 170 (285 kW each)
Shipyard: Asi Varken, Sweden Shipyard: Schiffswerft Lux, Germany
Owner: Swedish National Road Administration and Ferry Oparation, Sweden Owner: Bingen-Rudesheimer Fahr- und Schiffahrtsgesslischaft, Germany
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Passsnger vaessel, 2 x SRP 200 (298 kW each)
Shipyard: Oceanfast Marine Pty Ltd,
Freemantle, Australia

Owner: Captain Cook Cruises Pty Ltd,
Sydney, Australia

Double-ended fery, 2 x SRP 170 (320 kW each)
Shipyard: Saigon Shipbuilding Company,

Vietnam 5
Owner: Ministry of Tranaport, Vienam

Double-ended ferry, 2 x SRP 170 (250 kW each)
Shipyard: k Shipyard, D
Owner: Ministry of Traneport, Cambodia

Trimaran, 1 x SAP 110 (175 kW),

1 % SRP 80 (100 kW)

Shipyard: Chantiers de Bateaux Parisiens,
France

Owner: Bateaux Parisiens, France

Double-ended ferty,
4 x NAV 110 (190 kW each)
Shipyard/Owner: Deghan Sanat Co., Iran

Double-ended ferry, 4 x SRP 170 (250 kW each)
Shipyards: Lurssen-Werft/Kréger Werft, Germany
Owner: Verkehrebetrisbes Wassrmarsch GmbH, Germany
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Tug boats

—— T ]

il frieeys

Stern tug, 2 x SRP 1515 CP (1850 kW each), 80 t bollard pull
Shipyard: Cheoy Lee Shipyards Ltd, Hong Kong

Cwner: Wijsmuller Salvage BV, The Netherlanda Stern tug, 2 x SRP 1212 CP (1546 kW each), 50 t bollard pull
Shipyard: Damen Shipyarde, The Netherlands

Owner: Rimorchiatori Spezzini, Italy

Tractor tug, 2 x SRP 1010

(1325 kW each), 45 t boltard pull
Shipyard: Astillsros Zamakona, Spain
Owner: Remolcadores de Barcslona, Spain

SRP 1212CP
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Bl stern tug, 2 x SRP 1212 CP
(1545 kW each), 50 t bollard pull
Shipyard: Cooperativa T i, italy
QOwner: Rimorchiatori Lazlali S.pA., Italy

Storn tug, 2 x SRP 1010

(1260 kW each), 40 t bollard pull
Shipyard: Bharati Shipyard, India
Owner: Reliance Industries Ltd., India

[ stern tug, 2 x SRP 1515 (2100 kKW each),
67 t bollard pull
Shipyard: Astileros Zamatwna, Spain
Qwner: Fairplay Schiappdampfechifie-
Reederel Richard Borchard GmbH,
Germany

Stern tug Stern tugs, 2 x SRP 1212 (2 x 1470 kW) each,
I8 rector tuo, 2 x SRP 503/605 2 x SAP 1212 CP (1545 kW each), 50t bollard pull - Shipyarc: J. G. Hitzler
(640 KWW each), 28 t bolard pull 50 t bollard pull Schiffswerft & Masshinenfabrik, Germany
Shipyard: Johann Oslkers, Germany Shipyard: Dubai Drydocks, Dubai Owner: Augustea Emprese Marittime e di
Ownar: Kieler Verkehrs-AG, Gamany Owner: Dubai Port Authority, Dubai Salvatagg! S.p.A., italy

[l Rotor Tug®, 3 x SRP 1212
(1560 kW each), 80 t bollard pull
Shipyards: Construcciones Navalss
Freire, Spain - Maschinefabriek Padmos
BV, The Netherlands
Owner; Kotug & Tugboat Co
Adriaan Kooren BV, The Natherlands

Wlistern wg - 2x SRP 1212
(1884 kW each), 60 t bollard pult
Shipyard: Eastern Shipbuilding,

Panama City, Florida/USA

Owner: Mc Allister Towing &

Transportation, New York/USA
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Special vessels

Shipyard: Scheepswerf Bijholt, The Nethertands
Ownor: NaBbeggerei Anton Musing, Gesmany.

Suction hopper dradger, 2 x NAV 1010 (878 kW each)

2 x SAP 1010 {900 kW each)
Shipyard: Mjellem & Karlsen, Norway
Owner: ARAMCO, Saudi Arabia

Pollution cantrol and recovery vessel
2 x SRP 350 LS CP (800 kW each)
Shipyard: C. Luhring, Germany
Owner: German Navy
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Buoy-laying vessel,

2 x SRP 1010 (1100 kW each}
Shipyard: Damsn Shipyards,
Thae Netherlands

Owner: Commissioners of Irish Lights,
Ireland

Cable-laying vessal, 2 x SRP 1212

(1200 kW each), 1 x SRP 1212 Z8V

{1200 kW), 1 x STT 1010 (1100 kW)
Shipyard: Scheapswerf De Hoop Lobith BY,
The Netherlands

Qwner: Van Der Stoel-Cable,

The Netherlands

Split barge, 2 x NAV 330/545 (545 kW each)
Shipyard: Peane-Werft, Germany

Owner: August Reiners Bauuntsmehmung
und NaBbaggerei, Germany

Floating crane, 4 x NAV 330/465 (465 kW each)
Shipyard: Huisman ltrac, The Natharlands
Owner: Scaldis Salvage & Marine
Contractors N.V,, The Netherlands

Floating orana, 2 x NAV 110/125 (125 kW sach)
Shipyard: Schiffawarft Booat, Germany

Owner: Wasser- und Schiffahrtsamt Bingen,
Gemarny.
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Offshore
Sea-going vessels

i W P = i 91l FPs0, 2 x SRP 1212 (1500 KW each)
. ! - Shipyard Harfand & Wolff, United Kingdom
Owner: BP Exploration Operating Comp.,
United Kingdom

Semi-submersible drilling rig

8 x SAP 2020 (2240 kW each)
Shipyard: Texas Drydocks, USA
Owner: ENSCO International Inc., USA

Semi-submersible drilling rig,

2 x SRP 4500 {5000 kW each)
Shipyard: Hyundai Heavy Industries
Co Ltd, Korea

Owner: Reading & Bates Falcon
Exploration Company, Houston, USA

Ocsanographic research vessel,

2 x SRP 3030 (3000 kW each),

1 x SRP 1212 CP (2000 kW)
Shipyard: Langsten Yard, Norway
Owner: Norwegian Defence Ressarch
Establishment, Norway

Ice-breaking multi-purpose vessel,

2 x SRP 3030 (2800 kW each)

1 x SPJ 520 (2800 kW)

Shipyard: Valkswerft GmbH Stralsund,
Germany

Owner: Wasser- und
Schiffahrtedirektion Nord, Germany

Offshore supply vessel,

2 x SRP (STP) 1010 (954 kW each)

2 x STT 170 LK (350 kW each)
Shipyard: Astill. Balanciaga, S.A., Spain
Owner: Khalifa A. Algosaibi, Saudi Arabia

Floating crane, 4 x SRP 4500 (6000 kW sach)
Shipyard: Fincantier — Cantieri Navali
[taliani S.p.A., [taly

Ownar: Saipem S.pA., [taly

Offshore supply vesssls, 2 x SRP 1212
{2 x 1470 kW) sach, 50 t bollard pull
Shipyard: President Marine Pte. Ltd.,
Singapore

Qwner: Boa Ltd., Taubatkompaniet A/S,
Norway
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for the Shipping World

Constant customer support
Professional commissioning world-wide
Preventive maintenance and repairs
State-of-the-art modernizations
Reconditioned second-hand units
Close-knit sales and service network

Innovators in steerable propulsion

SCHOTTEL GimbH % Co. KG Muinzer Sir, 99 D-36322 Spay / Germany
Tel: »3910) 26 2B 2 610 - Fax: - 49 (0) 26 2876 13 00 =-Mail: mfowschotieide  www.schottelde
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3. ELICHE DI MANOVRA

STT The SCHOTTEL Transverse Thruster

Innovators in propulsion technology
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In China - our production standards
determine our quality worfdwide.
Unit no. 1000 was proudiy presented
In Suzhou.
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SCHOTTEL Trensverse Thrusters
have proved their reifability and
durabiiity in vessels of all shapes
and sizes.
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Whether in mege-yachts or
offshore vesseis ~ the STT excels
as a dependable assistant.
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STT The SCHOTTEL Transverse Thruster

Professional Partnership — Throughout the Vessel’s Life

Certified Quafity . ' .0 v o
Constant customer suppoit
Frofessicnal commisgioning wori
Freventive maintenance and revairs
State-of-the-ast modernizationa
Reconditioned second-hard units
Close-finit sales and service netivork

o i e Mgy :
VPRL-202/07 o Printad in (he Feda 3 Reputiio of Gamany

SCHOTTEL GmbH - Mainzer Str. 99 - D-56322 Spay / Germany
Tel.: + 49 (0)26 28 / 6 10 - Fax: + 49 (0) 26 28 / 6 13 00 - eMaik: info@ schottel.de - www.schottel.de
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4. POMPE

4.1 Pompe centrifughe ad asse orizzontale
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CENTRIFUGAL PUMPS
ACCORDING TO EN 733
STANDARDS

POMPE CENTRIFUGHE
NORMALIZZATE EN 733

COMMON AND GENERAL USE
Fresh and sea water, condensate, oils, chemical and petro-
chemical products.

IMPIEGH!
Per acqua, acqua mare, condensato, prodott chimici, petrolchinici.

MAIN APPLICATIONS

Shipbuilding industry, heating plants, air conditioning
system, aqueducts, effluent treatment plants, fire fighting,
petrochemical plants.

PRINCIPALI APPLICAZION!

Applicagiond per uso caratteristico, impiant of riscaldamento, impiant
df condidionamente, scquedotti frattamento acque, antncendio, con-
vogiamento idrocarburt

MAIN FEATURES
CARATTERISTICHE COSTRUTTIVE

PUMP: centrifugal type, end-suction single volute casing,
single flow and axial inlet

POMPA: cenfrifuga con corpo a spirafe orizzontale monostadio ad uni-
co flusso ed aspirazione assiale.

IMPELLER: high efficiency, close type, statically and dynami-
cally balanced. Low axiaf thrust thanks to impeller provided
with balancing holes.

GIRANTE: di ipo chinso ad dfevato rendimento, equilibrata staticamen.
te e dinamicamente. Equilbtatura defla spintaassiale mediante camera
anulzre sita posteriormente alla glrante stessa munita of forf of bifan-
ciamento.

MOUNTING SYSTEM: shaft supported by radial and thrust
type bearings placed in an oll bath bracket or, upon request,
by self lubricated or grease lubricated ball bearings.
The bracket Is usually made of cast-iron, bronze
or stainless steel for special executions (non ma-
gnetic pumps).

SUPPORTAZIONE: aibero supportato da cuscinetti
radiali ed assiaf posizionali in un supporto a bagno
d'offo o a ridhiesta con cusdnety autolubnficant o lu-
bifficati a grasso, Supporto costruito normalmente in
ghisa, il quale pud essere prodorto in bronzo o in acdaio
inox per utlizzi speciafi (vompe amagnetiche)

SEAL: single mechanical seal to DIN 29960. Spe-
cial mechanical seal or cartridge type for spe-
cific application or aggressive liquids. Possibility
to install soft-packing with external flushing. For
temperature higher than 120°C, it is possible to fit the
pump with a cooling chamber.

TENUTA: teputa meccanica sngofa normakizzata DIN 298960, Tenute
speciali e a cartuccia per fiquidi ed applicazioni particolari, Possibilita
df installare tenu a badema con flussaggio estemo. Per temperature
superiori af 120 °C possibifitd di dotare fa pompa di amera di raffred-
danento deffa tenuta.

SELF-PRIMING: Small and medium size pumps can be equlp-
pedwith built-in priming element; all sizes can be suppliedin
self-priming version with an additional air ejector.
AUTOADESCANTE: taglie piccofe e medie possono essere fornite di efe-
mento autoadescante ad aneflo liquido; nitte e aglie possono essere
fomite con eettore ad aria automatco.

BACK PULLOUT

it is possible to remove the ratating components without
disturbing pipes, pump casing and motor by using a flexible
spacer coupling.

SMONTAGGIO
Impiegando un giunto spaziatore & possibile sfilare fa parte rotante sen-
za intervenire sulfe tubazioni, corpo-pompa e motore.

BASE PLATE

The base plate is generally built of welded steel and it can be
provided with drain-pan for possible drippings.

To comply with special requirements {non magnetic and/or
anti vibration) it can be manufactured in staintess steel (AISI
316) and equipped with anti vibration and/or anti-shock re-
silient mountings.

BASAMENTO
# basamento & costruito normalmen te in acdaio elettro-saltlato, lo stes-

Per esecuzioni spedali (amagnetiche efo antivibrazione) puo essere o-
struito in acdaio inox e corredato di resilienti an tvibrazione e antishock

SPECIAL VERSIONS
Special versions according to Naval Rules are also available:
shock-proof, vibration-proof, noise-proof, non magnetic.

COSTRUZIONI SPECIALI
Sona previste costruzioni a norma MARINA MIUTARE: antishock ant-
vibrazione, antirumore, amagnetiche
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bare shaft version
versione ad asse nudo

MATERIALS MAX. WORKING PRESSURE MODELS 45
MATERIALI PRESSIONE MAX_ESERCIZIO MODELL
CAST IRCN 10 bar INTERC HANGEABILITY
GHISA NTERCAMBIABILITA:
STAINLESS STEEL, BRONZE, SPECIAL ALLOY 16 bar CASINGS 5
ACCIAIO NOX. BRONZO, LEGHE SPECIALL (ORM
NOTE: SPECIAL EXECUTIONS EXCEEDNG THE ABOVE LTS AVAILABLE ON REQUEST IMPELLERS 5
NOTA: ESECLEZIONI SPEQAL! AL DERUOR! DEILIMIT SOPRAESPOST) REAL EZATE SURICKESTA GIRANT!
SHAFTS 6
ALBER]
BEARING BRACKETS 5
SUPFORTI
COVERS 6
COFERCHI
MECHANICAL SEALS 6
TENUTE MECCANICHE

close coupled version self priming element with liquid ring
versione monobfocco elemento autoadescante ad aneifo liquido

[
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LONGITUDINAL SECTION
SEZIONE LONGITUDINALE

SOFT PACKING VERSION SELF-PRIMING VERSION
VERSICNE TENUTA A BADERKA VERSIONE AUTOADESCANTE
4

LIS IIOr Cescrzing e

1110 Pump casing Corpo pompa
1225 Casing cover Coperdhio det corpo
1510 Wear ring Anafo df usua

1521 Waar ring Anallo df usur

2111 Pump shaft Albero dallz pompa
2200 Impeller Girante

29 Priming stage Impeller Girante staiare
2450 Shaft sleeve camida dalbern
2520 Shoulder ring Anelio spafamanto
2540 Deflactor Defiattore

301 Radial ball bearing Cusdnetto radiale
3017 | Anguar ball bearing Cuscinetto obliguo
3130 Bearing bracket Supporto doppic
3134 Support foot piede del supporto
3260 Bearing cover Coperchio supporto
3854 Qi filler plug Tapwo per !'olin
3858 Oil level Spig dell ol

4120 Stuffing box gand Premitrerce
4130 Gland packing Guaraizione a treccia
4134 Lantem ring Anefio lanterna
4200 Mechanical seal Terita mecanica
4300 Radial shaft seal Anelfo di teruta
4590 Gasket Guarniziane

4609 O-Ring O-Ring

4610 O-Ring O-Ring

5100 Priming stage casing Corpo autoadescants
5110 |Priming stage aver Coperdhio autoadesants)
£510.1 Plug Tappo

65102 Plug Tapro
65103 Plug Tappa

6519 Thread fitting Raccerdo

6545 Seeger Seeyer

6573 Stud Prigioniero
6576.1 Saew vite

6576.2 Screw Vite

6577 Saew Vite

6579 Sarew Lite

6580 Nut Dado

6581 Impeller nut Dado grante
6700.1 Key Chiaveta
6700.2 Key Chiavetta

67003 Key CHauetta

6855.1 Washer Rosetta
6855.2 Woasher Rosetta

6855.3 Washer rosatta
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4.2 Pompe centrifughe ad asse verticale

Vertical in line centrifu@al puthps
Pompe centrifughe verticali in -'u
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MU-L

VERTICAL IN LINE
CENTRIFUGAL PUMPS

POMPE CENTRIFUGHE
VERTICALIIN LINE

USE
Fresh and sea water, condensate, oils chemical and patro-
chemical products.

IMPIEGH!
Per acqua doloe, acqua rnare, condensato, prodotti chimici, petrofchimic.

MAIN APPLICATIONS

Shiphuilding industry, heating plants, air conditioning sy-
stems, aqueducts, effluent treatment plants, fire fighting,
petrochemical plants, etc...

PRINCIPALI APPLICAZIONI

Applicaiont per uso cacatterlstico, impianti i iiscaldamento, impiant
di condizienamento, scquedott, rattamento acque, antincandio, con-
vogiamento idrocarbun,

MAIN FEATURES
CARATTERISTICHE COSTRUTTIVE

PUMP: centrifugal type with volute casing, vertical construc-
tion, single stage, single flow, in line flanges.

POMPA: centrifuga i coipo a spirale orizzontale monostadio ad uni-
co flusso ed aspirazione assiale

IMPELLER: high efficiency, close type, statically and dynami-
cally balanced.

Axial thrust balancing by means of annular chamber with
halancing holes located behind the impeller.

GIRANTE: di tipo chiuse ad eleyato rendimen to, equifibrata staticamen-
te e dinamicamente

Equilibratura defia spinta sssale inediante camera anufare situata po-
steriormen te alla gltante stessa e munita di fori di bifandamen to.

MOUNTING SYSTEM: shaft supported by radial and thrust
ball bearings either grease or self-lubricated, The bracket is
normally made of cast-iron or manufactured in bronze or
stainless steel for special executions (non-magnetic pumps).

SUPPORTAZIONE: albero supportato da cusdnett radiali a sfera a sin-
gofa e dopgia corona di sfem in grads i reggere afle spinte assiali e
radiall coo lubniflcarione & grasio o4n versione autolubrificata Suppor-
to CosTuitg noimalmente In ghisa oppure in bronzo o acdaio inox per
uliizzi spadaf {eomnpe amagnetiche)

SEAL: single mechanical seals to DIN 29960. Special me-
chanical seals or cartridge type, for specific application or
aggressive licuids. Possibility to install soft packing with ex-
ternal flushing. For temperature higher than 120°C, it is pos-
sible to fit the pump with a cooling chamber.

TENUTA: tenuta ineccanica singola nommalizzata DIN 29960. Tenute
spedali e a cartucda per Squidi #d applicadoni particolan. Possibilied
di installare tenute a badena con flusagyo esterno. Per temparature
superiori & 120 °C possibifita di dotare fa pompa di camera di raffred-
damento delfa enuta

r

SELF-PRIMING: some listed models can be supplied with a
self-priming element either with liquid ring or with air ejector.
AUTOADESCANTE: alfcuni i medelli elenati possono esseve forniti of
elemento autoadescante ad anelio fiquido o con eettore ad aria,

BACK PULL OUT

It is possible to remove the rotating components without
disturbing pipes, pump casing and motor by using a flexible
spacer coupling.

SMONTAGGIO
impiegando un giunto spaziatore & possibile sfilare fa parre rotan te sen-
za intervenire sulle tubazioni, corpo-pompa e motore

BASE PLATE

The base plate is usually cast with pump casing for small
and medium size pumps in order to increase the structural
stiffness. For larger pumps a welded steel base plate is pro-
vided,

BASAMENTO
La base & reallzzata in una unica fusione con if corpo per fe pompe me-
diofoiccole. di carpentena per quelli & Bglia maggiore.

MOTOR FRAME
The motor frame supporting the electric motor is normally
made of welded steel For special

executions (non  magnetic)
it can bea manufactured In
stainless steal,

LANTERNA

L3 lantemna di unione pompa-mo-
tore efettrico @ costruita normal-
mente in acdaio dettrosaldato.
Per esecuzioni speciali (@magne-
tiche) pud essere costruita in ac-
ago mox

SPECIAL VERSIONS

Special versions accor-
ding to Naval Ru-
les are also availa-
ble:  shack-proof,
vibration-proof,
noise-proof, non
rmagnetic version.

COSTRUZIONI
SPECIALI

Sono previste co-
struzioni a norma
MARINA M-
TARE: antishock,
antivibrazione,
anfinmnore, ama-
gnetiche.
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MU-LDS

VERTICAL IN LINE DOUBLE SUCTION
CENTRIFUGAL PUMPS

POMPE CENTRIFUGHE VERTICALI IN LINE
A DOPPIA ASPIRAZIONE

DESCRIPTION

Single stage vertical centrifugal pumps in spacer coupling
design. Casing with in-line flanges and with high efficiency
double inlet impeller, low NPSH required and balanced axial
thrust, flow rate up t0 3.500 m¥h.

DESCRIZIONE
Pompe centrifughe monostadio verticall con giunto elastico spazia-
tore. Covpo con flange in-line. girante a doppia aspirazione con alto
rendimento, basso NPSH richigsto & spinta assiale bilsndats, portata
finoa 3 500 m¥h

MAIN APPLICATIONS

Fresh water, sea water, industrial water, condensate, brine,
oils and other clean liquids.

Shipbuilding industry. ballast, hull and general services, co-
aling, circulation.

Land based industry: circulation, cooling, water supply and
general services.

PRINCIPALI APPLICAZIONI

Acqua dolce, acqua di mare, acqua industiiale, contlensato, brine,
idrocarburi ed aftri kquidi pulit.

Settore navale: servizi di zavorra, Lilandamento, servizi generali, raf-
freddamento, circolazione.

Settore industriale: circolazione, raffraddamento, servizi van.

VERSIONS

MU-LDS pumps are now available tn six sizes. Wetted ma-
terial can be in cast iron, nickel-aluminium bronze, stainless
stee! or special alloy. Automatic priming system execution by
means of ejector or vacuum pump.

Special executions according to Naval rules: shock-proof,
noise-proof, vibration-proof, non magnetic.

VERSIONI
Le poinpe MU-LDS sono disponibilf in sef granderze Le par bagnate
possone essare in ghisa bronzo & nickel alluminio, acciae inok o feghe
special, Sstema of suteades@mento automatico con efettore ad &
o pompa del vuoto

Sono previste costruzioni a norma MARINA MILTARE: an-
tishock, antirumore, antivibrazione, amagnetiche,

MAIN FEATURES
CARATTERISTICHE COSTRUTTIVE

MU-LDS pumps are designed in order to offer

best possible performance and lowest possible

maintenance. BACK PULL-OUT design allows

maintenance on internal parts without remo-
ving motor and pipes. Easy replacement of be-
arings and seal without pump dismantling

Le pompe MU-LDS sono progeltate per offiire le mighion perfor-
mance con fa minima manutenzione [a costruzione BACK PULL-

OUT permette I'estrazione defle par§ interne senza dover rimuovera
il motore e le tubazioni. £ anche possibile la sostituzione defla tenuta
meccanica e dei cuscinetti senza smontare compleamente fa pompa

CASING: Casing is of the double volute type to reduce radial
load on impeller and ensure maximum working life of bea-
rings and mechanical seal.

CORPO: ! I carpa &4 tipo a doppia voluta per minimizzare Ia spinta radia-
fe sulfa girante ed aumen tare Ja durata df cuscinett e tenuta mercanica.

MECHANICAL SEAL High quality mechanical seal (sllicon
carbidessilicon carbide/viton) for a wide range of applica-
tlons. Mechanical seal Is cartridge design for easy installation
and removing. Soft packing is also available

TENUTA MECCAMICA: Tenuta mecanica of alta qualita (arburo di si
ficiafcarbure i slicolviton) per un ampia gamma di applicazioni. la
tenuta & def tipo a cartucda per una fBdle installazione e imozone £
disponil¥le andhe la versione con Enute 3 badema

BEARING BRACKET AND MOTOR STOOL: External grease
bearings in special bracket specially designed for ease of
maintenance. Bracket design allows the replacement of me-
chanical seal and bearings without dismantiing the pump
completely.

The motor stool in welded steel to reduce vibrations has got a
wide opening to facilitate maintenance.

SUPPORTO £ CARENA: : Cuscinatti 2
grasso inzaliall fn un suppor-
o esterne, progettalo ap-
positments per faclitaire

fe operazioni tf manu-
tenzione Jf design def
supporto permette fa
sostituzione della tenu-
ta meccanica e dei as-
sdnett senza richiedere lo
smonaggio complato della
pompa.
La carena portamotore in
acdaio & carattarizzata da
elevata resistenza in modo
da annullare le vibrazioni
durante # funzionarmento.
£ dotata di un ampia aper-
tura per /e operazioni dj
manutenzione e smontag-
gfo delle partf interne
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MODELS (MU-L) MATERIALS (MU-L) MAX. WORKING PRESSURE
MODELL] 39 MATERIALL PRESSIONE MAX. ESERCIZIO
INTERCHANGEABILITY CAST IRON
INTERCAMBIABILITA: GHISA 10 bar
STAINLESS STEEL, BRONZE, SPECIAL ALLOY
oS 39 ACCINO NOX_ BRONZO,_1EGHE SPECIALL 16 bar
IMPELLERS NOTE: SPECIAL EXECUTIONS EXCEEDING THE ABOVE LIMITS AVAILABLE ON REQUEST
GIRANT! 39 MOTA. EXECLEIOM SPECIN L AL DISUCRIND SFSARPOSTIRIALETATE S RICHESIA
SHAFTS s
ALBERS
BEARING BRACKETS p
SUPPORTT
COVERS 6
CORERCHI
MECHANICAL SEALS 6
TENUTE MECCANKCHE

closed impeller
girante chiusa

self priming element
with figquid ring
efemento autoadescante
ad anello liquido

close coupled version

bare shaft version ©
versione monoblocco

versione ad asse nudo
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LONGITUDINAL SECTION
SEZIONE LONGITUDINALE

L) ]
4610

SOFT PACKING VERSION
VERSIONE TENUTA A BADERNA

SELF-PRIMING VERSION
VERSIONE AUTCADESCANTE

Pump casing oo pompa

1225 Casing cover Coperchio def corpo
1510 Wear ring Anlfo di usura

1521 Wear ring Andllo di sura

21 Pump shaft Albero delfa pompa
2200 impeller Girante

2291 | Priming stage Impeller Gimnte steflare
2450 Shaft sleeve camica dalber
2520 Shoulder ring Aneiio spallamento
2540 Deflactor Deflattore

301 Radial ball bearing Cusdnetto radiale
3017 | Angular ball bearing Cusanette ohiique
3130 Bearing bracket Supporto doppic
3160 Motor stool Lantarna del motore
3260 Bearing cover Coparchio supporto
3849 Graaser ingrassatore

4120 Stuffing box gland Premitreccia
4130 Gland padking Guarnizione o tracciz
4134 Lantern ring Anello lanterna
4200 Mechanlcal seal Tenuta meccanica
4300 Radial shaft seal Aneffo di tenuta
4590 Gasket Guarnizione

4609 O-Ring O-Ring

4610 O-Ring O-Ring

5100 Priming stage casing Corpo autoadascantd
5110 |Priming stage cover Coperthic autcadescante
6510 Plug Tappo

6545 Seeger Seager

6573 Stud Prigicniere

6576 Saew Vit

6577.1 Saew Vite

6577.2 Saew Viee

6579 Sarew vite

6580 Nut Dado

6581 Impelter nut pado giante
67001 Key Chiavetta
6700.2 Key chavetta

6700.3 Key chiavetta

6855.1 Washer Rosetta
6855.2 Washer fosutta
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bare shaft version
versione ad asse nudo

LONGITUDINAL SECTION
SEZIONE LONGITUDINALE

double suctlon impeller
girante a doppia aspirazione

MODELS (MU-LDS) 6

MODELL

INTERCHANGEABILITY
INTERCAMBIABLITA:

CASINGS
CORA

TMPELLERS
GIRANT!

SHAFTS
ALBERI

BEARING BRACKETS
SUPPORTI

COVERS
COPERCHI

MECHANICAL SEALS
TENUTE MECCANICHE

Ol |w | v

esanpalion Qesc: i

1110 Pump casing Como pompa
1221 Casing cover Copardhio def corpo
1525 Wear ring Anello &F usura
1600 Bush gocowla
2115 Pump shaftaibaro dala pompa
2240 Impelter Girnte
2450 Shaft seeve camida d albero
2460 Spacer daeve sussola distandatna
2483 Locating sleeve Bussvia binccaggio
3011 | Radial ball bearing Cusdnetto radale
3017 |Angular ball bearing Cuscinette obligud|
3132 Bearing bracket Supporto
3130 Bearing bracket Supworts doppio
3160 Motor staol Lanterna def motora
3260 Bearing cover Coparchio supporto
4200 Machanical seal Tanuta meccanica
4213 | Mechanical seal cover Coparchio per renita
21 Shaft sleeve Coricia datbero
4610.1 O-Ring O-Riny
46102 QORINg O-Ring
46103 ORing O-fing
46104 ORIng O-Ring
6510 Plug Tappo

MATERIALS (MU-LDS)

MAX. WORKING PRESSURE

MATERIALL PRESSIONE MAX. ESERTZIO
CAST IRON
GHIZA 10 bar
STAINLESS STEEL, BRONZE, SPECIAL ALLOY 16 bar

ACCIAIQ NOX_BRONZC, LEGHE SPECIALI
NOTE: SPECIAL EXECUTIONS EXCEEDING THE ABOVE LIMITS AVAILABLE ON REQUEST

ST EECUION SFECALER IR

AT EFRREFCSTIRE

S RICHESTA

Disassembly support group

Smontaqgio gruppo supporto
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POMPE GARBARINO S.p.A.

Headquarters:
Via Marenco, 44 - 15011 Acqui Terme (AL) - Italy - Tel. +39 0144.388671 - Fax +39 0144.55260
E-mail: info@pompegarbarino.it
Milan Branch:
Viale Andrea Doria, 31 - 20124 Milano - Italy -Tel. +39 02.67070037 - Fax +39 02.67070097
E~mail: info.flial e@pompegarbarinodt
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4.3 Pompe centrifughe draganti e soffianti
®
Technical specification
Submersible pump C 3400, 50 Hz
Flygt

%/ ITT Industries
W
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C 3400

Product

Submersible pump for pumping waste water containing solids or long-

fibred material.

Denomination

Product code
Product code
Product code
Product code
Product code
Product code
Installation

Process data

Liquid termparature

Depth of immersion

The pH of the pumped liquid
Liquid density

Impellar throughlet

Motor data

Frequency
Insulation class
Voltage varialion
- continuously running
- intermittent running

Voltage imbalance between phases

No. of starts/hour

3400/705
3400/735
3400/765
3400/805
3400/835
3400/865

RTZ

max +40 °C

max 20 m

pH 611

max. 1100 kg/m?

Sae Molor rating (able

50 Hz
H (+180 °C)

max + 5%
max +10%
max 2%
max 15

Monitoring equipment
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Fi; C 3400
Cable
SUBCAB® To be dimensianed by ITT Flygt

Thermal contacts opening femperalure 140 °C
Analogue temperatura sansor in main bearing Pt100
Leakage sensor in stator housing Ball float switch
L in] box

Drive unit |§|mor

XK FLS

BXX -

Materlal

Pump housing Cast iron
Stator housing Casl iron
O-rings Nitrite rubber

Machanical face ssals

Surface Treatment

Altarnative Inner seal lglllr senl
1 Corrosion r
Corrosion resistant  |Corrosion resistant
Impeller
Alternative Material
1 Castiron
2 Stainless steel
Shaft
Alternative Material
1 eo
2 Stainiess stesl

All cast parts are primed with a watar-bome primer. The finishing coat

is a high-salid two pack painl.
Welght

See dimansional drawing.

Option

3400/715

3400/745

3400/775

3400/815

3400/845

3400/875

Analogue tempserature sensors in stalor
Analogue {emperatura sensar in support besaring
Leakage sansar in il housing

Ex. proof version
Ex. proof version
Ex. proof version
Ex. proof version
Ex. proof version
Ex. proof version
Pt100

P100

CLS
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FL C 3400

Leakage sensor In junction box
Drive unit | Senacr

XC -
8XX Ball float switch
Other cables
Surfaca treatment
Zinc anodes

Accessories
Discharge i o
mechanical accessories.
Electrical accassories such as pump controlier, control panels, startars,
monitoring relays.

See saparata booldet or www.ilygt.com, for further information.

Epoxy treatment

hosa conr

and other

Motor rating and performance curve Hm
50 ’
E % 45 <
2 < |¢o 2 40 N
g % ; g § s % N\
fBEE[EEE . o
E H i H 2 3! g P
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- = l—ﬂ 3 ] Tz | 020 \5
400 V, 50 Hz, 3 ~, 400 rimin /F
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FINGE

C 3400

Dimensional drawing

All drawings are available as Acrobat documents (.pdf)
and AutoCad drawings (.dwg). Download the drawings
from www.flygt.com or contact your ITT Flygt
representative for more information.

All dimensions are in mm.
Drive unit 705/715, P-installation

Drive unit 735/745, P-installation

1]
= o |§138

* T Y W
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FIE— C 3400

Drive unit 765/775, P-installation

Drive unit 805/815, P-installation
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FINGE

Drive unit 705/715, T-installation
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Drive unit 735/745, T-installation
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FESgE

C 3400

Drive unit 835/845, T-installation
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Drive unit 865/875, T-installation
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Drive unit 765/775, Z-installation Drive unit 805/815, Z-installation
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44 Pompe centrifughe carico
g
Technical specification
Submersible pump N 3312, 50 Hz
Flygt

\5/ ITT Industries
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FL N 3312

Monitoring equipment

Thermal contacts opening temperature 140°C
Leakage sensor In stator housing Ball float switch
Analogue temperature sensor in main bearing Pt100
Leakage sensor In junction box

Drlve unit ISonsor
—

7X5 FLS
8x5 Float switch
Material
Impeller Cast iron
Pump housing Castiron
Stator housing Castiron
O-rings Nitrile rubber
Mechanical face seals
Alternatlve Inner seal Outer seal
1 Corrosion resistant Corrosion resistant
I ‘ 3 3 1 2 Corrosion resistant | Corrasion resistant
d carbids d carbide
Product shaft
Submersible pump for pumping waste water containing solids or long- Altarnative Matertal
fibred material. 1 Steol
N R 2 Stainless steel
Denomination Surface Treatment
Product code 33127705 .NI ca.st parts are primed with a water-bome primer. The finishing coat
is a high-solld two pack palnt.
Product code 3312735
Product code azres  Weight
Product code 3312/835 . . .
Installation pS.Tz See dimensional drawing.
Process data Option
Liquid temperature max #40 °c 12715 Ex. proof versfon
Depth of immerslon max 20 m 332745 EX. proof vers!on
The pH of the pumped liquid pHe11 12775 Ex. proof version
Liquid density max. 1100 kg/m’ 3312/845 o . Ex. proof verslon
Impeller throughlet See Motor rating table Leakage sensor in dil housing cLs
Analogue temperature sensor in support bearing Pt100
Motor data Analogue temperature sensors in stator Pt100
Frequen ol Other cables
i . Y z Surface treatment Epoxy treatment
Insulation class H (+180 °C) Z 4
Voltage variation in¢ anodes
- continuously running max t 5% Accessol‘ies
- Intermittent running max + 10% X . )
Voltage imbalance between phases max 2% D|scharge connectloqs. adapters, hose connections and other
mechanical accessories.
No. of startshour max 15

Cable

SUBCAB®

To be dimensioned by ITT Flygt

Electrical accessories such as pump controiler, control panels, starters,

monitoring relays.

See separate booklet or www.flygt.com, for further information.
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FENGE

N 3312

Motor rating and performance curve

d power, KW
d current, A
ng eurrent, A

urveimpeller No

‘ower factor cos ¢
limpeller throughlet, mm

Instellation

Iex proof version available

P|S

T

400 V, 50 Hz, 3 ~, 736 rimin

870 [705 |55 107 505
870 |705 |90 |182 |775
870 {735 [125 |245 [1070

0,82
0,79
0,81

400 V, 80 Hz, 3 ~, 985 imin
1670 705 [100 |202 [ 1150 |
670 |735 [140 [268 |1545
670 |765 |180 [360 |2215
670 |835 |250 |465 [2645

0,78
0.81
017
0,82

HEAD

o |
N
a | N
] J N
= J 70 \\‘
" / N
: - a0 /2
i [ |1
oo o xm a0 L1 oo N"
FLOW

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO Data: 31/10/08

EL MV146P-PE-GNS-2005-C0

Rev.

SPECIFICA TECNICA - IMPIANTI DI BORDO
- APPENDICE A - COMPONENT!
PRINCIPALI

Pag. n. 53

FIGE——

N 3312

Dimensional drawing

All drawings are available as Acrobat documents (.pdf)
and AutoCad drawings (.dwg). Download the drawings
from www.flygt.com or contact your ITT Flygt
representative for more information.

All dimensions are in mm.

Drlve unit 705/715, P-Installation

Drive unit 705/715, P-Installation

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO | Data: 31/10/08 E.  MV146P-PE-GNS-2005-C0O
¢ | EXTRI R SPECIFICA TECNICA - IMPIANTI DI BORDO | Pag- n. 54
Rev. - APPENDICE A - COMPONENTI
PRINCIPAL!
FIE— N 3312

Drive unit 735/745, P-Installation

Drive unit 735/745, P-installation

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO

Data: 31/10/08

El. MV146P-PE-GNS-2005-C0O

SPECIFICA TECNICA - IMPIANTI DI BORDO
- APPENDICE A - COMPONENT!
PRINCIPALI

Pag. n. 55

FINGE

N 3312

Drive unit 835/845, P-installation

Drive unit 835/845, P-Installation

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO | Data: 31/10/08 El. MV146P-PE-GNS-2005-C0O
¢ | T e SPECIFICA TECNICA - IMPIANTI DI BORDO | Pag. n. 56
Rev. - APPENDICE A - COMPONENT]
PRINCIPALI

ﬂ% N 3312

Drive unlt 835/845, S-installatlon

Drive unit 765/775, S-installation
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F% N 3312

Drive unit 765/775, T-Installatlon Drlve unit 835/845, T-installation

Drive unit 705/715, Z-installation Drive unit 735/745, Z-installatlon
- %
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mE N 3312

Drive unit 765/775, Z-Installation
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Drive unit 835/845, Z-installation
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4.5 Pompe a disco oscillante
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HOLLOW OSCILLATING DISK PUMPS
POMPE A DISCO CAVO OSCILLANTE

USES AND APPLICATION FIELDS

The P range of pumps has been designed for use on wide ran-
ging applications within the marine, chemical, petrochemical,
paper, food and paint industries It can pump different flulds
from viscous and lubricating to aqueous ones and therefore
seizing liquids, slightly and medium abrasive products, aggres-
sive fluids, efc..

USI E CAMPI DI APPLICAZIONE

La particolare realizzazione della pompe P permette di impiegarle in
vari settori come quelfo navale, chimico e petrolchimico, cartario, ali-
mentare, vernici ecc, pornpando i fiquidi pitr diversi, da quelli viscosi e
lubiiticanti a quelf acquos, fluidi parzialmente abrasivi, fluidi aggres-
sivi, ecc.

SELF PRIMING

The P pumps are self priming by construction even with em-
pty suction pipes and no suction valve. Priming capacity is
strong related to suction pipe layout and pumped liquid.

AUTOADESCANT!

Le pormpe P sono autoadescanti, ciod possono adescarsi automatica-
mente anche con tubarzione aspirante vuota e senza valvol di fondo
La capacita df adescamento dipende 03 come viene reafizzata ia wha-
zione df aspirazione e dal fiquido pompato.

REVERSIBLE

The P pumps are bi-rotational, that is to say they maintain
their characteristics unchanged when they pump in both di-
rections simply by reversing the direction of motor rotation.

REVERSIBILI
Lepompe Psono peifettamente reversiti-
I, doé mantengono invarlate le proprie
caattadstiche o portata e
prevalenza, pompando sa
in un senso sa nall'altro,
semplicemente  inver
tendo if senso di rota-
Zione ddf motore

LOW  NUMBER

OF REVOLUTIONS
OF THE PUMPING
PART

The P pumps have a maxi-
mum number of revolutions of
480 RPM; this means that the
shaft, the bearings and the ro-
tor with its elastic device rota-

te ata maximum of 480 RPM.

A low number of revolutions
guarantees a long life while
maintaining its characteristi-
cs. As there are very few moving
parts, reliability of the pump and Its instal-
lations are thus guaranteed. Low speed is obtained by
means of a reducer between motor and pump.

BASSO NUMERO DI GIRI

Le pompe P possono avere un nuraere o giri max. intorno & 480 ipm,
doé I'albero della pompa, i suoi cuscinett, & girante con il dispositivo
alastico al massimo ruo&no a 480 rpm i basso numero df giri e fe po-
chissime parti in movimen t garantiscono un kingo funzZionamento con
fe stesse prestazioni e garanzie di affidabilita per Ja pompa ed il refativo
impianto [a velocita ridotta & oltenuia tramite un riduttore montato
tra pornpa e motore,

ELASTIC ECCENTRICITY OF THE PUMPING PLATE

The pumping oscillating hollow disk Is kept in contact with
the pump body by an elastic device (spring + cap). This clevi-
ce allows the passage of considerable sized solid particies in
suspension, as these particles remain in the available space
and therefore do not damage seriously the body and the
rotor. It also allows the recovery of play due to wear, at the
same time maintaining the characterstics of capacity and
head of the pump even with viscous, abrasive or chemical
fluids.

ECCENTRICITA’ ELASTICA DEL DISCO POMPANTE

i disco cavo osdlffante equilibrato @ mantenuto a contatto del corpo
pompa attraverso un dispositivo efastico (iolfa + scodelino) Tale di-
spositiva consente if passaggio df particelle sofide, in sospensione nel
fluido, df dimensioni anche notevol, purchd sempre fentrando nelffo
spazio a disposizione e purché non si traty of perticele capaci df dan-
neggiare profondarente jf corpo e fa giante Consente inoltre o re-
cuperare | giochi dovuti alf‘usura mantenendo costant nel tempo fe
GiAttenstiche of portata e prevalenza delfa poropa anche con i fhiidi
pompat impeanativi sia per viscositd, aggressvie ed anche abrasione.
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The hollow disk is pivoted eccentrically with regard to the
pump shaft and Is driven by a baffle-plate separating the
suction orefice from the delivery one. The shaft rotatlon
drags the hollow disk in an oscillating movement and ke-
aps it always tangent ta the outer and the inner cylindrical
surfaces, thanks to two diametrically opposed generating
lines, thus forming two movable hydraulic seals.

1f disco @vo & imperniato in modo eccentrico risperto all'albero
delfa pompa ed & guidato dal diaframma che separa kb bocca df
aspirazione da quélla df mandata. La rotezione dell‘albero trasd-
ra in un movimento osciffante il disco cavo, ¥ quale i mantene
sempre tangente alle due superfid dlindriche, esterna ed interna
secondo due generatrid diametraimente opposte, formando cosi
due tenwte idraufiche mobili.

P% G1” 14 12 01 03 037

P35 E) 3 26 02 07 075

P50 50 64 5.7 04 16 15

P60 60 134 15 075 3.2 4

P80 LY n5 185 1.2 5 55 .
P100 100 37 n 23 28 " ll:reersftc;rzrlr;?‘?ces

saction of bare shaft version
versione ad asse nudo sezionata

bare shaft version
versione ad asse nudo
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AG.1 A B C D

WORKING PRINCIPLE

Figure 1 shows the four positions of the hollow disk, how it shifts and how the volume varies progressively from intake to delivery,
both internally and externally with respect to the pumping disk.

The picture also shows that both internal and external surfaces are atways balanced with respect to the pressures.

An elastic device is inserted between the shaft and the pivot of the disk, thus allowing the free passage of suspended solid particles
which dimension is limited by the size of the pump itself. Furthermore it permits to overcome eventual slacks caused by wearlng
and prevent the pump from being expanded by sudden temperature variations

We can describe the warking principle in detaiis as follows:

The mation of the shaft causes the movement of the hollow oscillating disk which adheres to one of its generating lines and to the
inner and peripheral surface of the pump casing. This movement creates a vacuum that forces the fluid into the pumps chamber
and delivers the one already contained in the pump..

We can describe the working principle in details as follows:

The motlon of the shaft causes the movement of the hollow oscillating disk which adheres to one of its generating lines and
to the inner and peripheral surface of the pump casing. This movement creates a vacuum that forces the fluid into the pumps
chamber and delivers the one already contained in the pump.

Refer back to figure 1 illustrating this condition.

A -The inner left side of the disk is filled with sucked liquid, while the inner right sicle and the whole external part of the disk
is filled with discharge liquid.

B - The fluid outside the disk is conveyed to the outlet port while the pump is sucking the fluid through the inlet port, creating
a vacuum that, under optimum rotational and suction conditions, can achieve a suction lift of 5 meters. During its rotational
movement the impeller creates two volumes, one external and one internal.

C -While in the right end side the medium is delivered outside the disk, the left side of the casing and the disk are filled with
sucked liquid.

D - Even the fluid contained inside the disk is conveyed to the discharge together with the residuals external to it After such phases
the disk returns back to its starting position

PRINCIPIO DI FUNZIONAMENTO

Lafig. 1, cheindica fe quatiro successive posizioni del disco cavo, mette in evidenza come vada spastandosi e come vari if volume progressivamente
dall aspirazione varso la mandata, e questo sia all'esternc sz all‘interno del disco pompante La figura evidenzia anche core, in ogni momento, fe
dua superfid, intemna ed esterna, df tenuta idraufica def disco risultano equilibrate rispetto alfe pression;

Tra l'albero ed I perno del disco & inserito un digpositivo eastico dhe consente &f disco stesso di superare senza inconvenien§ jf passaggio di parti-
celle solide of dimensions imitate dal tipo df pompa che eventugimente si trovassero in sospensione def fluido pompato; indltre consen e if recupero
automatco di eventuall god causatl dalf’ usiira e rende fa pompa scarsarnente sensibile afle difatazionf dovute a forti varfazioni df temperatura.
Piiy dettagliatamente il prindpio di funzionamento pud essere cosi spiegato:

Lasse, ruotando, fa rotolare if “pistone” denominato disco cavo osdffan te che, aderendo lungo una sua generatrice alla superfide interna e perife-
rica def corpo pempa fisso, crea una depressione in aspirazione richiamando if fluido dentro Ja pompa e spinge in mandata quefio gia contenuto
nella poinpa stessa. Vedas fig. 1 nefle sue fasi di funzionamento mentre la pompa & piana di fluido ed inizia un giro

A - La parte snistra interna de/ disco & piena dd fluido aspirato mentre nelfa parte destrainterna ed in tutta Ja parte esterna del disco c'@ if fluido
i mandata.

8-l fhuido che § trova all’estemo def disco viene spinto attraverso fa boaza of mandata mentre la pompa richiama fluido dalla bocaa di aspirazione
creando una depressione che pué raggungere, in condizioni ottimali diveloda di rotazione e di pressione in mandata, i 5 metn di cofenna d'acqua.
Da natare che quanto awijene nelfa zona esterna dal disco awiene andhe nigifa zona interna cava del disco stesso In gltre parofe i disco durante i
sua rotazone-oscillazione crea due volumi, uno estarno ed unc intemno.

C- Mentre neffa parte destra continua I'espulsione del flujido alf'estemo de disco, /a parte snistra def corpo e tutto I'interno def disco sono plene
di fheido aspirato.

O - Anche il fluido cantenuto allinterno de/ disco viene spinto in mandata insieme agli ubimi residui def fluido allesteino di esso.

Dopo queste fasi i disco ritorna nella posizione da cui & partto per dare inizio ad un puovo cido

i+
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LONGITUDINAL SECTION
SEZIONE LONGITUDINALE

BY-PASS SECTION
SEZIONE OY-PA5S

VERSION WITHOUT BY-PASS
VERSIONE SENZA BY-FASS

Drescrip i

1 Base sse
2 Casing Corpo
3 Cover Coperchio
4 Impeller Girante
5 Shaft Abero
[ Shaft bushing sussvia testa atbem
8 Sealing ring Anchi tenuta
10 Cap spring scodallino
" Spring sl
12 Diaphragm Diaframma
13 Impelter bushing suola gambo girane
14 Slip fing Anello strsdamento
15 Spacer fing Aneflo distanziatore
16 | Ball bearing spacer Distanziale cuscinglto
20 Plate Piastrins
21 Counterflanga Centrofangia
22 [Gasket counterflange Guarrizone controflangia|
24 Roller bearing Cuscinetto antetiomn
25 Ball bearing Cuscinetta posteriore
26 Key Chiavetta
27 Cirdip Aneflo elastico
28 Plug Tappo
29 Greasar mgrassatore
30 Saew vite
31 Sagew vite TE.
32 Screw Ve TE.
33 Saew Vite TE.
101 By-pass casing Corpo &y-pass
102 Plug Tappo
103 Head fungo
104 Spring Mofls
105 Control scrow Vite di regobzione
106 Spring bush Premimolia
107 Nut 2ado
108 Washer Aosetla
109 Clamping saraw Vite di fissaggio
10 By-pass gasket Guamuzirie by-pass
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horizontal version «

versione orizzontale
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4.6 Pompe a viti

BN KRAL Screw Pumps - K Series.
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The universal KRAL pump with
innovative design for long service life,

KRAL Screw Pumps — K Series

even in harsh operating conditions. Delivery ratea K: § to 2:900 lfin;
Dalivery rates KFT: 510 420 I/miirv.
Max. discharge pressure: bar.
Temperature:range: = -20 °C:to 180 °C,
magnetic coupling 1o 260 *C.
Casing:.. EN-GJS-400.
Spindies; Stael, nitration-hardaned,
Acceptad by ABS, BV, CUS, DNV, GL.LRS,
MAS, NE, RINA.
ATEX: Group Il, Catagory 2
€ 126D bie.
Heating: Electric, medis and

staam heating

How the K pump fits
Into the KRAL product

Areas of

KRAL K Series are screw
pumps for lubricating,
non-abrasive and chemi-
cally inart fluids. They are
used primarily in industrial
applications, such as:

[ Marine, as feed and
circulation pumps for
fuels and lubricants.

O Mechanical engineering,
as lubricant and coolant
pumps for gears, en-
gines, turbines and
hydraulic systems.

O Oil burner technology,
as ring line and transfer
pumps.

O Plastics processing,
especially polyurethane
applications.

O Filling pumps in tank
installations, for example:
fuel tank, PUR tank or
ink tank installations.

progi

The KRAL K Series screw
pump is designed for uni-
versal use, It is therefore
the best-selling KRAL
pump. The K Series has

a delivery pressure of 16
bar, the ecasing is madse of
nodular cast iron and is
approved for use on-board
ship. It has a sealed, life-
time-lubricated external
bearing. The external
bearing is not exposed

to the pumped medium
and Is maintenance-fiee,
The K Series is available
with DIN flanges in an
inline configuration, and
the KFT Series is available
with DIN flanges at the
top. Various installation
methods are possible for
flange-mounting, pedestal
and base pumps.

Advantages of screw

pumps.

Compared to other types
of pumps, KRAL screw
pumps offer high capacity
without taking up much
space. This applies in par-
ticular at high differential
pressure. The pumps are
self-priming, with low pul-
sation delivery and can be
easily regulated. The single
pumps, single stations
and double stations are
extremely compact. All

K pumps have an internal
safety valve.

Stop coupling damage.

With some liquids, residue
can build up, which may
cause the pump to fail.

A typical spot for residue
to build up is at the me-
chanical seal. The residus
damages the ball bearing,
which runs hot, melts the
elastomeric ring and dam-
ages the coupling.

With the K Series, there is
a weep hole next to the
mechanical seal, to prevent
the fluid from collecting
and building up as residue.
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Different types of seal.

As standard the K Series is
equipped with a mechan-
ical seal. The optional
high-quality SiC mechani-
cal seal can be used at
temperatures up to 180 °C,
A small leakage flow is re-
quired to lubricate the fric-
tion faces properly.

If the pump is going to be
operated at temperatures
up to 250 °C or requires
hermetic sealing, then

the correct choice is the
KRAL magnetic coupling.
The fluid cannot escape or
react by coming into con-
tact with other materials.

Rotary shaft lip seals can
be used for clean pumpsd
media up to 6 bar.

Safety backup for dry
running.

The startup phase of a
pump is critical.

If the pump is not properly
filled with fluid and vented,
it may take some time for
the mechanical seal to be
immersed in the fluid. If

the seal runs dry, it will not
take fong to reach temper-
atures in excess of 200 °C.
The O-rings and the seal

faces will become dam-

aged, resulting in leakage.

KRAL provides high-qua-
lity SiC mechanical seals
with graphite, which acts
as a dry lubricant. The
chemically stable O-rings
have a high fluorine con-
tent and are suitable for
use at higher tempera-
tures. These high-quality
components offer addi-
tional safety.

Low-viscosity media.

Low-viscosity media can
damage the pump due to
insufficient lubrication.
Abrasive media and solid
matter can lead to wear
and blockages.

When required, KRAL can
provide the pump casing
with a special surface treat-
ment. This will improve
the frictional properties of
the spindles in the casing.
The increased hardness
provided reduces wear.

This will allow fluids with
viscosities as low as

2 mm?/s to be pumped.
This also gives a greater
safety margin should an
unplanned increase in
temperature reduce the
viscosity.

Low-maintanance
operation.

When operated correctly,
the KRAL K Series pump
is low-maintenance. The
lifetime-lubricated exter-
nal ball bearing is dasigned
for a service life of 30.000
hours. There are two safe-
guards in place to protect
the bearing:

O Thers is a weep hole
just between the shaft
seal and the bearing.

0 The bearing is enclosed.

The ball bearing is not
exposed to the fiuid and
therefore will not be
damaged.

The mechanical seal is
bathed by the fluid and is
thus well lubricated and
cooled. It is fitted in such
a way that the frictional
heat is guaranteed to be
dissipated.
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Innovative Solutions

Advanced surface
treatment.

The option is available to
have a special surface
treatment applied to the
pump casing. This treat-
ment reduces wear and
improves the frictional
properties when pumping
low-viscosity fluids.

Optimum cooling and
lubrication.

The size of the compen-
sating cylinder is tailored
to the particular applica-
tion, thus ensuring good
cooling and lubrication of
the sealing surfaces of
tha machanical seal.

Standard machanical Venting the seal

seals. chamber.

The seal chamber has
a separate vent hole. This

Depending on the operat-
ing requirements, there is
a choice of mechanical
seals in accordance with
DIN 24960.

allows the pump to be
vented easily and correctly
during startup.

State-of-the-art SIC
quality.

The advanced SiC quality
of tha mechanical seal

contains graphite as a dry
lubricant. This reduces
damaging friction when
running dry.

Self-vanting.

Venting between the
compression and suction
sides starts directly at
the mechanical seal. This
ensures that even if the
pump is mounted verti-
cally, the air cushion will
be displaced through the
fluid into the vent line.
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Opttmized flange design.

The flange is designed

in accordance with ISO
3019. This means that the
pump can be connected
with normal, standaerd
pump brackets. Thanks to
this construction, minimai
space is taken up by the
magnetlc coupling option.

Cholice of shaft seals.

The standard fitting is a
single machanical seal in
various material configura-
tions. Available as optlons
are a magnetic coupling,

a rotary shaft lip seal or a
mechanical seal with seal
flushing.

Further improved
O-rings.

The O-rings of the hard
materlal mechanical seals
have a high fluorine content.
This material is chemically
stable quality and can to-
lerate high temperatures
without lasting deformation.

Residue does not collect.

Any leakage of the mechan-
Ical seal is drained through
a weep hole immediately
after the stationary seal
face. Residue which could
damage the ball bearing
cannot collect unnotlced.

High-quality bearing.

In KRAL K Series pumps,
lifetime-lubricated sealed
standard bearings are
used. This increases the
servica life and reduces
maintenance costs.

Short construction.

Advantages.

The K Serias is known for
its short construction. This
compact pump is designed
for delivery pressures up
to 18 bar.

Compared to other types
of pump, KRAL screw
pumps provide large flow
rates in restricted spaces.
KRAL pumps ara quiet
and deliver the fluid with
low pulsation.
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Sizes rising in fine steps, and a linear delivery rate
characteristic with fine adjustment.

Benefits of KRAL Screw Pumps
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KRAL screw pumps are self-priming.

The pump suction head
for avoiding cavitation is an
important practical consid-
eration. The lower the
pressure of the liquid, the
earlier the onset of cavita-
tion. The necessary pres-
sure of the liquid rises as
the axial speed and rota-
tion speed increase.

00
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40
5.0

6.0

NPSH,eq, [mWS}

70
8,0
20

10,0

The NPSH-value (Net
Positive Suction Head) in-
dicates by how much the
total pressure head at the
pump inlet has to exceed
the vapor pressure head
pq of the liquid to avoid
cavitation. The available
absolute pressure head is
reduced by the suction
head Ah,, the pipe loss Ah,
and a safety margin of

2 mWS.

Example: On a ship, how
high above the tank may
the HFO 380 heavy oil
pump K55 bs installed?

Solution: From the nomi-
nal speed of 1.450 min™
left, go to size 55. Then
up to the 380 mm?/s curve
and then left to the NPSH
value, which gives 2.5
mws.

In the diagram on the
right, the vapor pressure
head pg and the safety
margin at max. ambient
pressure 1.013 mbar
(10,35 mWS) give an in-
stallation height of 5.65
mws.

Absolute pressure head ImWS]

E
£
3
aQ
[=%
w
80 60 70 80 80 100
Axial speed [m/s|
10,35 -ﬂ@ﬂ -« == Max.for
10 i
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ahy +Ahy,
8
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4 2,00mwWSs
A
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T 2,50mwSs
2
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Overview of models and sizes for the K Series.
Models. DIN flangos
Pressuro [bar) inline atthe top
DIN flanges a |
(‘-’w
K up.to 18 x
KFT up 10 16 %

Size. Qy, l/min] 780 |- 104 | 155 | 208 | 321 | 428 .

Q,, (1.450 min~1) Size K 7 2 15 20 32 420
Size KFT 7 15 20 32 [
Q,, [i/min) -58,5-:| 752 835 100 119+ 166 217
Size K 55 ‘74 a5 1085 g 160 210
Size KFT B8] 74 85 105 S18:| 180 210
Q [fmin] 1235 :| 282 368: | 448 543: | 668 | 1815
Size K 235 | 275 370 | 450 550 | 680 851
Q,, [Vmin) 978 1150 1540 | 1780 | 2.260 | 2870
Size K 951 1101 1500 | 1700 | 2200 | 2300

8
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Seal Types

Seal qualities to meet every demand.

Machanical seal with
flushing {(quench).

Machanical seals, Rotary shaft lip seals. Magnaetic coupling.

[0 Standard: containment
can 1.4301, FKM sec-

0 Standard: Domsel type
AC, NBR, fluids without

O Standard: DIN24960,
materials as requested,

O DIN24860, materials
and version as reques-

unidirectional, fluids
without abrasive con-
tent, inlet pressure =

6 bar, T, = 150 °C,
viscosity < 500 mm?2/s.

O Hard material, e.g. SiC,

DIN 24980, materials
as requested,
bi-directional, fluids
with abrasive content,
inlet pressure = 8 bar,
Trax = 180 °C, viscosity
aven above 500 mm?fs.

O Balanced: DIN24960,

materials as requested,
bi-directional, fluids
with / without abrasiva
content, inlet pressure
= 16 bar, T,y = 150 °C.

ted, fluids with a tenden-
¢y to harden/reaction
when in contact with
surrounding air, inlet
pressure = 6 bar,

Tmax = 150 °C.

abrasive content, inlet
pressure = 6 bar,
Toax = 80 °C.

O High temperature:
Domsel typs AC, FKM,
fluids without abrasive
content, inlet pressure
= 6 bar, T, = 150 °C.

ondary sealing, inlet
pressure = 16 bar,
Trnax = 180 °C.

O High temperature: con-
tainment can 1.4301,
secondary sealing on
request, inlet pressure
= 16 bar, Ty, = 250 °C,
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Numerous installation methods are possible with different
KRAL pump modals.

KF flange pump. KFT pumps with DIN flanges at the top.

The KF flange pump is the universal pump for horizontal ~ The pump with PN16 DIN flanges at the top for horizon-

installation. Other mounting positions are also possible.  tal installation.

KV Padastal pump. KVT ped | pumps with DIN fl at the top.
The pedestal pump is the correct choice if thers is This space-saving, vertical installation pump is also
minimal room at the installation location or if a large, available with top flanges.

heavy pump is reguired. Its compact design makes
the KV ideally suited for station use.

10
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EKL, EKS single station. EKL, EKS single station 11, 12, 13.

KRAL takes on system responsibility with single and Gil burner pump station is available in the standards 11,
double stations. They defins the function and the pipe- 12 and 13. Version 11 is the basic module. Model 12
work connections. KRAL provides single stations for has an additional pressure regulator. Model 13 with an
light and heavy oils. additional pressure regulator and a gas / air seperator

with integrated commissioning filter.

DKL, DKS double station. KH base pump.
Double stations provide greater safsty. The second We also dsliver heavy pumps mounted horizontal on
pump is normally used as a back-up or capacity is split a base frame.

between the two pumps. Then, if one of the pumps is
damaged, the system can still operate at half load.
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Technical Data, Dimensions and Weights

_ 5-42  65-118 :180-275 370-450 560-660 851-1301 1500 -1700: 2200 - 2900

Qy, (1.450 min™, 0 bar} l/min

#5=43  59-119 1806282 368-448 543:668 815-1340 11540-1790:2260-2870

Max. prassure

at presaure flange har
K 18 16 16 16 18 16 16 16
KFT 18 16 18
Temperature 43
with NBR rotary lip seal 80 80 80 80 80 80 80 ao
with FKM rotary lip seal 150 150 150 150 150 150 180 150
with standard mechanical seal 150 150 150 150 150 150 150 150
with SIC-SIC mechanical seal 180 180 180 180 180 180 180 180
with magnetic coupling 250 250 250 250 250 250 250 250
Viscosity mmifs ¢
min. 2 2 2 Z 2 2 2 2
max. 10.000° 10,000 10:000° 10.000 10.000  10.000 10.000. . 10.000
Max. prassura
at suctlon flange bar
with rotary lip seal B 6 a 6 ;) a8 8
with standard mechanical seal B 8 -] 8 ] @ 6
with SIC-SIC mechanical seal 8 6 & 6 ] ] B 6
with magnetic coupling 16 16 18 16 13 18 18 16
K-pump with inline flanges,
LP
L6
LS

o 12}

4 z

o a

We will be happy to send you brochures about specialized applications on request.
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-_Dl'ﬂh' PN 16 DNs/ PN 16 La L5 Lp kg

K 5-20 5 25 150 201 251 8
K 32-42 32 az 189 244 297 1
K 55-118 50 50 220 290 248 22
K 160-275 80 80 250 364 418 a7
K 370-450 100 100 270 396 453 . 50
K 560-660 100. 125 360 561 828 86
K 8511301 125, 150 450 681 795 154
K 1500-1700 150 200 520 867 1000 310
K 2200-2900 150 200 585 977 o 430
DN PN 16 DNs/ PN 16 L8 Ls Lp ka
KFT 5-20 25 25 229 95 779 8
KFT 32-42 22 32 280 127 334 n
KFT 55-118 50 50 337 155 396 22
KFT 160-210 85 85 395 180 458 38

KFT-pump with flanges at the top,

LP
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Practical examples.

More safaty for the
Marine.

Discharge and transfer
pumps for PUR raw
materials.

Lubricating
pump serles.

Component producer.

Medium:

Haavy fuel oil {(HFO).
Delivery rate: 50 I/min.
Pressure: Up to B bar,
Temperature: Up to 190 °C.
Viscosity: 3 to 760 mm?/s.

Diesel engines are used on
board of offshore ships as
the power plant and auxil-
iary engine. KRAL pumps
dsliver the fuel in the
booster-module, in this
example heavy fuel oil.

Our customer, a large
European ship owner with
global establishments in-
cluding the USA, has up-
graded with the KRAL AG.
For this upgrade pumps
with mechanical seals have
been changed to KRAL
pumps with magnetic cou-
pling. The reason for this
upgrade was, to avoid the
normal leakage of a me-
chanical seal. The leakage
evident from lubricating
the sealing faces can be a
high fire risk. A magnetic
coupling is hermetically
sealed and Ieakage free.

Pump: KF 20 bis KF 550.
Medium: Polyol, isocyanate.
Delivery rate: 282 I/min.
Speed: 750 min-',
Pressure: 10 bar.
Temperature: Ambient.
Viscosity: Polyol to

5.000 mm?/s, isocyanate
to 1.500 mm?/s.

Seal: Magnetic coupling.

A storage tank depot for
polyols and isocyanate is
used to supply the raw
materials for polyurethane
production plants.

Transfer pumps for isacy-
anate are equipped with
magnetic couplings. They
prevent the isocyanate
from coming into contact
with the atmosphere and
combining with the water
to form abrasive urea
crystals. Deposits of these
solids can cause mechan-
ical seal leakage.

Pump: KF 951.

Medium: Lubricating oil
1SO VG320.

Dalivery rate: 950 I/min.
Pressure: 10 bar.
Temperature: 40 °C.
Viscosity: 320 mm?/s.
Seal: EAVGG mechanical
seal.

A typical customer is a
steel works manufacturer.
In such an application
KRAL pumps dsliver the
lubricating oil for the rolling
contact bearings of the mill
trains,

Because of the harsh
operating conditions, it is
absolutely essential for the
pumps to be robust. KRAL
KF pumps have a cast-
metal casing. The pump is
very compact, as it is de-
signed for inline use. This
means that the installation
does not take up excessive
room in the mill train.

Pump type: KF 118.DCA.
Delivery rate: 20 to 110 I/min.
Pressure: Up to 15 bar.
Temperature: up to 190 °C.
Viscosity: 300 to

5.000 mm?/s.

Mattresses and car seats
are made from flexible PUR
foams, refrigerator insulation
and facade elements from
rigid PUR foam. The prep-
aration and precise batching
of the liquid components
are crucial criteria for com-
ponent quality and process
stability. In special applica-
tions, the polyol compo-
nents can be highly viscous,

KRAL screw pumps work
very precissly and reliably.
For end-product custom-
ers, this means outstanding
product quality and high
plant availability, even if
the materials used are
highly viscaus.
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Engine room booster
module and separator
pumps on-board ship.

Pump: KF 74.

Medium: HFO, MDO.
Delivery rate: 20 to

74 |/min.

Pressure: 8 bar.
Temperature: 160 °C.
Viscosity: 2 to

1.000 mm?/s,

Seal: Magnetic coupling.

In large-scale diesel en-
gines the pressure and the
viscosity are set in the
baoster module. Heavy
fuel oils are pre-heated up
ta 160 °C. This tempera-
ture can damage the me-
chanical seals. When the
fuel comes into contact
with the atmosphere,
residue may form which
could destroy the ball
bearing. As a result, the
pumps could faif and the
diesel engine would cut
out. The ship would be
unable to maneuver.

The magnetic coupling is
hermetically sealed and
can be operated at up to
250 °C,

Oil pumping statlons
for motor-driven power
plants.

Pump: 2 x K 660 in a
double station.

Medium: HFO.

Speed: 1.750 min-.
Pressure: 5 bar.
Temperature: 50 °C.
Viscosity: 380 mm?/s.
Seal: SiC mechanical seal.

Power plant constructors
and energy suppliers are
under constant pressure
to deliver the required
energy supply. KRAL sta-
tions supply the booster
modules in fixed or float-
ing diessl-driven power
plants with fuel for the
motor.

KRAL stations pump heavy
oil from the day tanks to
the booster modules, where
the fuel is conditioned
before delivery to the mo-
tor's injection pump.

Transfer pumps on sup-
port ships.

Pump: KFT 32 - 74,
Medium: Fuel oil, lubricat-
ing oil, hydraulic oil.
Delivery rate: 70 |/min.
Speed: 3.400 min-'.
Pressure: 2 bar.

Viscosity: 25 to

1.000 mm?/s.

Seal: Radial shaft lip seal.
Acceptance: DNV.

Support ships transport all
the requisite materials to
oil rigs and return with the
waste. To run the support
ship, the fuel and lubricants,
as well as the hydraulic oil,
are pumpsd from the stor-
age tank to the day tank.
KRAL transfer pumps pro-
vide the daily quantities
of fuel, lubricating oil and
hydraulic oil.

KRAL KFT pumps can be
certified by the Accept-
ance Authorities.

Joint projects.

M

Our business partners are
particularly appreciative of
the cooperative collabo-
ration with the KRAL AG.
From the best possible
support to the successful
conclusion of the project,
frisndly business relations
are always the order of
the day. We take the time
to talk to our customers
and collaborate closely
with them on technical
matters. You can rely on
KRAL.
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endarwerbung.com

KRAL AG, Bildgasse 40, Industrie Nord, 6890 Lustenau, Austria, Tel.; +43/5577/86644-0

Subject to change 07/07.

Fax: +43/5577/88433, www.kral.at, e-mail: kral@kral.at
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4.7 Pompe mono vite

Serie E

indipendente

La carsiteristica principale di queste
pompe & lo lore semplicith costruttiva.
Sone pompe volumetriche rotative a
vite eccentrica (monovite) ¢ sono
auloadescanti.

La porista & diretiamente proporzio-
nele al numero dei giti delle pompe

a supportazione

Serne P verticale

manire ls pressiene ¢ indipendente.

Le part! soggetin ad usura seno due: [ISTISRONGION | 7NN |
il rotore metalfico a vite eccentrica @ i3 Yel Te]o] [ eTere)

lo statore in gomma vulcanizzata.

Lo porrpe MONO PUMPS sono dota-
te di un albero intermedio, denomina-
to “Flemishaft”, che collega la parte
azionamento al rotore. It Flexishaft, |
pes [ sus comceziome costruttiva, non
ha past seggetie ad usure, non neces-
necessils di manulenzions e di kubrifi-
cazione ed efimine quelsiasi possibili-
3 di contasminasiene de prodotto vei- |
colalo; & gerantite cingue anni. :

COSTRUZIONE

* Diverse esecuzioni di materiali, con corpo in ghisa,
accisic inossidabile, duplex stainless steel, polietilene

= Model momoblecco o a supportazione indipendente,
installazione vericale od orizzontale.

* Possibie esecuzione con tramoggia, coclea o frangitore
rompiponte in prealimentazione, per la veicolazione
dii prodotti pestosi, denei o viscosi fino a 1.000.000
cps od elevato comemio secco.

= Parti romn¥: in acciaio al carbonio, AIS| 318, AISI
431, AIS{ 4140, AiS| BD3, Hastelloy, DSS - Duplex
Stainless Steel, con o senza riporto di como a spes-
sore (HCP), sono dieponibili rivestimentl speciali In
osaido di cromm o carburo di fungsteno (Duracoat
2000 o 3000).

= Smtesi: disponidill in vari tipi di materiali, compresa la
gomme natwale NR, nitrifica NBR, EPDM, polietilene
clorosulfonato CSM, poliuretano PUR, cloroprene CR,
fiuorcelastomerc FIM.

» Teruste: sone inatallabili tenute del tipo a badema o
misccanica singole o doppie secondo DIN 24960.

DAT) TECNICI

* Portata: 2 Vh + 420 m/h
* Pressione: fino a 72 bar
* Temperatura: fino a 150°C
* Viscositd: fino a 1.000.000 cps

APPLICAZIONI

= Acque reflue

* Patinatura carta

* Blossido di titanio

* Carbonato di calcio
* Barbottina

» Lattici

» Adesivi

s Inchiostri

¢ Fanghi chimicl

* Pitture/vernici

» Emulsioni viniliche ed acriliche
» Cosmetici

ACCESSORI

» Su richiesta & possibile fornire valvole di sicurezza,
sistemi di rilevazione parametri det prodotto, sisterni
ausiliari sulle tenute, unitd di proteziene contro Ia
marcia a secco (TP 100).

* E possibile utilizzare un trituratore Muncher per
migliorare ['efficienza o la durata delle pompe.

* LE POMPE MONO SONO CERTIFICATE ATEX
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5. COMPRESSORE ARIA

Compressor type

Structural features:
L50:

L80it:

Valves:
Air cooling:
Intercooler and aftercooler:

Force feed lubrication:

Bearings:

L50, L8oll

Two staged cylinders in W-arrangement with one-
throw crankshaft, single acting trunk pistons
Two staged, opposed cylinder type with four-
throw crankshaf, single acting trunk pistons

st stage: 2 cylinders (L50), 3 cylinders (L80H)
2nd stage: 1 cylinder

Combined suction and pressure vaives in both stages

By axial fan directly driven by the crankshaft

Finned pipes

Gear pump driven by the crarkshaft by means of gear wheel
Qil pressure control by means of pressure gauge and
pressure switch

Oit level inspection glass

Crankcase venting from oil filler to air suction filter

Crankshaft: Slide bearings
Connecting rod: Slide bearings
Wirist pin st stage: Slide bearing
Wrist pin 2nd stage: Needle bearing
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Compressor type

LS50, Lsoll

310
300

| B |
1150 | 37.5| |

3 ( 485] 103 300 [1210] 650 |
1750] 59 | 12.5]

[575[12 | 330 [1270] 655 | 175

1450 | 72.5| 15.5 |

300

380

[1210] 650 | 825

[1300] 655 | 775

Motor

Flywheel and coupling
Solenoid valve for draining
Non-return valve

Pressure switch

Oil and water separator

Flexible hoses

‘Venlor: 04/2000

Al data apply to a final pressure of 30 bar. The right for alteration of specification
and data to incorporate improvements in design is reserved.

FA.D.

AIR RECEIVER

Qo6 0BOOO
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6. DEPURATORE

G‘;I'——A Westfalia Separator
[ =y | Mineraloil Systems

Mechanical Separation
Division

Take the Best - Separate the Rest

OTC 2
1 Mineral Oil Centrifuge

OTC 2-03-107

Function

Purification of cooling oil
emuisions and wash water
oil-water mixtures, etc.

Application
Automotive industry
engineering works
rolling mills

disposal plants
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Operating principles and constructional features

1 Product feed 9 Dilscharge, light liquid phase
2 Discharge, heavy liquid phase 6 Solids holding space

3 Centrlpetal pump 8 Separating disc

4 Disc stack

This centrifuge Is equipped with a solld-wall bowl for  (8) and Is pressure discharged by means of the cen-
purification of liquld mixtures. The product enters the tripetal pump (3). The light phase (5) discharges freely
rotating bowl through the product feed (1) and i3 from the bowl. The separated solids collect In the
separated In disc stack (4). The separated and purifled  solids holding space (6) and must be removed manu-
heavy phase flows outwards over the separating disc  ally.
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Frame, hood and drive

The separator of enclosed deslgn s equipped with an
oll level sight glass.

The hood s removable.

The machine Is driven by a three-phase AC motor.
Power Is transferred to the bowl spindle vla a flat belt.
All bearlngs are splash-lubricated from a central oll
bath.

Materials of construction

Frame: grey cast-lron GG-25
sllumln®

Hood: stalnless steel

Maln bowl parts: stalnless steel

Gaskets: Buna N

Features

+ Standard motor

¢+ Low- nolse version

+ Light welght

+ Bowl of stainless steel

+ Light phase dlscharged under pressure
¢+ Easy converslon Into clarifler

Benefits

+ Basy Installation

+ Low maintenance

+ Compact unlt

* Easy and rapld dlsmantling of bowl for cleaning

* All product-contact parts are made of stalnless steel

* see “addltlonal equipment”

Standard equipment

.

¢ e et ¢ e 0 o o @

Three-phase AC motor
Rubber cushions

Motor protection swltch
Set of toals

Set of commissloning parts
Technlcal documentation
Set of regulating rings

Set of hoses, 1000 mm long (for feed and dlscharge)
Flow Indlicator

Hood switch

Fllllng water hopper

Additional equipment
(at extra cost)

.

* o o o o o o o

Set of spare parts 8000 hours

Set of spare parts 16000 hours
Converslon set for clarifler

Set of bowl Inlay (sludge liner)

For Operating voltage 230 V AC, 1phase
For Operatlng voltage 110 V AC, 1phase
For Operating voltage 24 VDC

Flow detector

Low-welght version

(fralm of sllumin)
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Ga Westfalia Separator
Mineraloil Systems GmbH
Take the Best - Separate the Rest

A company of mg technologies group
Westfalia Sapanator Minaraloil

Systorma GmbH - Warner-Habig-StraBe 1 - D-59302 Oelde (F.R. Germany)

Case dimenslons (L xW x H) 640x 640 x 710 mnm
Shipping volume

Capacity
Rated capaclty
For optimum capadties refer to the teble of capadties

1400 1I/h

&

en chieriaw
free, bleschad papar

FOR QUR ENVRONMENT'S SAKE

Brintad

Tel.: +49 {0} 26 22/71-0 - Fax: +48 (0) 2622/717-1779 - |

et
mtp-f/w

910761 0000501 EN Fo

Subject to modificaion

pa .com - E-mail: info@ges ia.de

Printed in Garmany
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Technical data
| \| Technical data
\ Bowl
L W Speed 10000 min-t
1 Volume 1.2 1
Sollds holding space 075 1
Three-phase AC motor
Power L1 kW
Normal absorbed power 0.6 kW
o Speed at 50 Hz 3000 min-!
= Speed at 60 Hz 3600 min-!
Design MVl
Enclosure IP 55
Centripetal pump
Pressure head, HD 0.5 bar
of the light liquld phase
Connections
Feed RY21n
L | Discharge heavy phase R¥%iin
Discharge light phase R!Y21In
Dimensions in mm Max. separating temperature 100°C/212°F
Woeight and shipping data
Weight
Separator complete (standard deslgn) 60 kg
(low-weight version) 40 kg
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7. SEPARATORE DI SENTINA

SKIT/S-DEB

RWO

suctionType Oily Water Separator

.l_ 415 -y

? T ._.,.‘,,_:I'. — .‘:- ol
N

@ veoua

WATER
Solutions & Techologles
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Oil/Water Separation

The RWO oil/water separation system type SKIT/S-DEB
complies with the actual IMO Resolution MEPC.107(49), using
the combination of the well known SKIT/S highly effective
open porous coalescer with automatic back flushing, together
with a second stage newly developed emulsion breaking oil
and hydrocarbon polisher.

The periodical backflushing keeps the coalescer surface
clean and offers long lasting operation without attendance
and lowest maintenance,

The excellent and long experience with the RWO coalescing
type oily water separator guarantees a high performance
standard. More than 10000 ships have already been
equipped with this efficient system.

55 1
!

SKITAS D 2.5

The system comes as a conmiplete package, skid
mounted with all necessary sccessories and conttols
and providing the following benefits:

@ exceptionolly high purily levels €1 ppm oil

content in the eifluent unded IO conditions

LISCE type appioval certified

EMV-Electiomapaetic Compiiance

Cliss Notation="Clean Uzsipn”and Aliska:Rules

conformity

Process Unii opgrade and etrofiting of RWO separators

SKIES 1o comply witli BAG-MEPL 167849 ) possible

casy tenstail snd casy ta handle

wotldwide service 2 support

SKIT/S-UEE 5 0
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Features

To extend the operating life of the demulsifier, an automatic bypass Is fitted to the separating
system. The tsppm olf content measuring device perlodically chedks the water quality of the
first stage separator and, If below 15ppm, the demwisifier Is bypassed until the 15ppm alarm Is

activated. This process antrol causing a conslderable life cyde prolongation.

15ppm oil content monitor

The RWO.olly water separating system Is equipped with the t5ppm ol content alarm device,
type tested and approved In accordanca with IMO Rasolution MEPC107(49).

The 3-way cock for flushing Is fitted with a contact to ensure that during flushing of the alarm
device, the 3-way diverting valve Isin redraulation mode (automatic stopping device).According
to IMO Resolution MEPC.107(49) an extra 3-way valve is Installed downstream of the olly water
separator In the overboard Bne to redraslate the water to the bilge whenever required during
Port State Control.
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Technical Data SKIT/S-DEB.

530+260=790
870 : 780+510=1290
10.13 ; 780451021290
1035+510=1545%
7804510m1290
1295451021805
131545101825

© Power supply
© Control box
Oll discharge
Backwashing outlet
Sensor electrade
Electrical heating
Mane pump
Backwashing Inlet

15ppm oll alarm monitor

Blige water Inlet
Recirculation to bilge tank
Sample water inlet
Flushing water Inlet
IMO-sample cock

Polisher

Discharge to overboard
Recirculation to blige tank

Oveou A RWO GmbH
WATER

MARINE WATER TECHNOLOGY
Thalenhorststrasse 15 A

28307 Bremen/Germany
Phone: +49 421537050

Fax:  +49 42153705440
wo@veollawater.com
www.arwo.de  wwwyeoliawater.com

T
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8. EIETTORE
Sez. S
VILLA VALVOLE Pac. 3

EIETTORI A GETTO DI LIQUIDO

LIQUID JET EJECTOR

AG. 2060

Eiettori a getto di liquido

Liquid jet enfector

FUNZIONAMENTO

Gl eiettort sulla del proprio fa ia dl

un utllizzo con costi dl esercizio veramenteconvenlent],

Il llquido df alimentazlone arriva al corpo oon una detenminata pressiona e, attra-
verso I'azlona dell'ugello cha ne convertsl'energla statica di pressione In energia
cinetica {con un la della velocita), crea la dep
necessaria all'asplrazlone; il fluldo asplrato, miscelandos! col liquido molore, ne
assorbe parte dell'anergia cinetica, oftenendo una velooiti comune nella sezlone
magglormente sirozzata del diffusore.

Tale veloclta sl riconverte in pressione nel tratto divergente del diffusors.
L'apparecchlo fomisce alla mandata una magglore quantit dl fluido (alimenta-
zlone + ) ad una ia fra quella motrice e dl aspira-
zZlone.

OPERATION

Thanks to their simple operation, the efectors guarantee really reasona-
ble working costo

The motive liquid reaches the body with precise pressure and through
the nozzla action, which tumns to the static pressure energy into kinetic
energy (considerably increasing its speed), producesa depression
necessary to the suction; the sucked fiuid, mixing with the motive
Hquld, absorbs a part of kinatic energy obtaining a common speed in
the mainly throttisd section of the diffusero Such speed Is turned again
into pressure In the divergant fangth of the diffusero

The appliance slipplies a higher quantity of fiuid {motive medium Iniet +
suction) to the dellvery at an intermadiate pressiine between motive and
Si(C tion one.

IMPIEGHI

Gl slettord GEJ trovano Implego In vari processi nel settore havale, allmentare,
chimico, tesslle, agricolo, antincendlo etc,

Na citiamo alcuni:

- Estinziona del carico dl cisteme su petroliers.

- Svuotamento sentine

- Impiant| d) evaporazione per acqua dl mare.

- Diluizlona e trasporio di acldl e alcali,

- Aspiraziona dl fumi gas e vaporl.

B dl arla dat

- Auslilo per pompe per vuoto ad anello liquido.

La quantita e 1a pressione della miscela in dipendona dalia quantitia e
del liquido di d ib

Funzionano comettamente sla immersi nai llquido da sollevare che al di sopradel
livello def liquido stesso.

il

PR T—
|

I ——

L

Fl. 2060

Tipo "m‘:' Ln_’ F1 | F2
12 | o0 | @ w o | 1es
40 | 40 | 65 150 | 185

--5_0- : 165 | 200

[ 65 | 1ox 185 | 220

I-BO' I 200- -254:-’

el —=—

VALORI DEL COEFFICIENTE K = Q1 /G PER EIETTORI A GETTO LIQUIDO IMMERSI IN ACQUA
COEFFICIENT VALUES K = QI/ Q FOR LIQUID JET EJECTORS IMMERSED IN WATER

L'altezza dI &in stretta di con la temp del liquidi,fa  |.M} B | TR 90 L u2sl 18 | 78 | M | % | W
pressione a la portata del fluldo motore. s | 0,50 i |

Nef caso di t!uidi divers| dall'acqua, | datl caratteristicl vanno determinati in fun- 20 0,75 042

Zione della 4, peso o temp (2 | 1 [ oss | om t :

GEJ ejectors have a wide range of applications in maval pfants Plant depuration % | 125 fors | oso | | |

and water trealment, In sea, induslry, in chemislry, agricuiture, for firefighting 25 1,50 082 @ 082 @ 045 |

equipment, elc. Some examples are Isted below: H T r I

Claaring ship bilge.- Emergency stripping oftanks, on the ground or on off e i 175 1.08 ! 0754 u,5§ 041 '

tankers.- - Oxyg , , drying in @ 2 | 126 | 088 | 065 0% | 030 |

industrial processo - Dilution and freight of aclds and alkalis. Suction ofsmokes, | se 235 142 1 | 075  os8 | oar |

gases, sleams.- ofthe vacuum -Forthe | i 1 1 = v | i

evacuation of the suction line of a centrifugal pump.- Help for fiquid ring vacuum : [ 2,50 188 b 112 yiL o8 L Jﬂi ] .04 4

pumps. | 68 178 128 | 08

The flow rate and pressure of the delivery fluid depend on the quantity end pres- | ss 102 197 | 105 |

sure of the avaflable molive liquid ™ = 5 50 e |

They commeatly work both In the liquid to be lifted and above the level kTe L8300 | 150 1,

The highest Is the temperature ofthe liquid to be sucked, the fower is the allowa- | ™ 228 162 | 128 | 1 | | | oar
bl sucking height | e 242 | 175 | 13 | 108 089 | 075 | 055 | 042 |
In case of other flid than water, the are to inrela- T T R
tlon to viscosity, specific weight and tempeature n pEAncANOTRCE Diiee

PHONE, +39 010 64 44 949 FAX +39 010 64 50 996 E-Mail villa@villavalvole.net
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9. IMPIANTO CONDIZIONAMENTO

9.1 Condizionamento alloggi e locale quadri elettrici

DAIKIN
' DAIKIN Marine Type

Packaged Air Conditioner

RA04A Series

DAIKIN MARINE TECHNOLOGY
Gentle to both the Global En\-‘immnent and Crew.
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For more comfortable voyage,

Daikin Marine Type Packaged Air Conditioners are combined
experienced marine engineering and advanced technology.

New Refrigarant with Ozone Deplstion Potential "Zero"

Daikin has developad the new refrigarant which does not destroy
an ozoné- layar. In addition to refrigefant R407C, refrigerart
R404A is newly developed this time.

It Is realizad that reduction of the refrigerant volume with high
efficiency, little problem for spare refrigerant and produced
conslderation of glcbal environment and Improvement in
raliabillty.

Excellent Durability under Sever Conditions

Daikin's récagnized design meats to ship motion as well as
corroslon by sea water and salty alr.

The reliability for unique ship motions as well as carrosion by sea
watar and salty air.

Compact and Compatible for R22 Senes

The most compact units in the marine industries have also an
equivalent performance to R22 unlms.
It thus enables to aaally e

Standard Speclﬂca ons
[Hormetically sealed scrofl type |

Optiaonaily Designed Compressor with Maintenance "Zero*

DAIKIN advanced technology creates the compressor with higher
durability , allowing the crew to be frée from the troublesome daily
maintenance.

Adopting two compressors for USP15(R1)*USP20(R1) improves
comfortabllity by two ‘step temperature control.

Vaneties of Series Meel the Worldwide Power Sourcas

Wider range of cooling capacity from 8.7kW to 85.0kW (R404A
units) enables to mest required capacity and applications.
Moreover, it satisfactorily corrasponds to the power supply of a
merchant vessal.

Glabal Service Net Work

Repalr and parts offer are possible in

. = : 7203 At k?
LA o | i AToa/sEN0 TAROORIN0 STOUINI0EY | 14%000NS
—— ; i T T4 1077115 140150
e G 1anas Hoht? 16,0500 18190
— byl WA A24513 BALNGD [FITR] 12150
Cesngraasol T | W ixan XA 1185 Tixts [2%sa
Stacting mathed D¥sc-o ke -
Type ‘iaker cocind thad snd crosa i type =
Condanssr = | Copper afcl weamiest woes ANnTshum-besepAuminium frw —==
Navel ciat stoel s N
| Type Crows fin ool ==
(Dpednte D atctien il blacks fary, b A -
» " S e i | Z227 L e __ | fodnzn 13
Exharad statie proos __Pa [37.3401 1470235 1947304 2821088 T
Mokor UK Poies WWKPT (044 04X 0.75%4 218 ATHE 5534
= Lt b b e e e S VO el DR 251 ———— —
= Pokigard omticd Tharmostasic xpansion selve — -
) % lwes =———> —— [1e0-s05 o
Ovar-cumant fecrmpil i phase promcter. High ormssurs deetch, S | PR
Protective dovices | Lo preseuns swien, Comp: Mator protecton thermomst: =
ES Fusbte phoy TR ———
ks _ Thasmial & soiid isciaior Gilana flber — N
Conunnes wilse ristioutel 18 flanges) 118 178 fhangesh iveBtoowy 0 0
Upemifiwis e outie AR it seron) AL L o —
5T ‘"’"f'-w_ _____ . —-
Kind e N =
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Yol condticrn. et st e, 37 T8, 1B5TWE and ket wates lerp. . 32T,

dechuction for fon malor hast.
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I Secured High Reliability under Sever Environmental Condition on the Sea
by DAIKIN Original Technology

Hermetically Sealed Scroll Compressor with
Long Durability and High Efficiency

Developed R404A, R407C compressors, realizing 40,000h In
designed lile, are mounted in all new models.

Wider water temperature range

Easily operated with a wider range of water temperatura of 10 to
38C, the lowest sea water to the highest condltion in the cantral
coaling system.

Succession to Recognized Various Technology of
Marine Type Package Air Conditioner

o Condenser resistant to sea water

® Evaporator strong to galty alr

© Grease-fed bedring with langer life

® One-side drain discfidrge system

® Corrosion resistance specifications in main construction.

Outside dimensions

USP3~10HR?
USP3~10H | — L EEm———
[ 7
(&)
(o]
‘B v |
{o1) i o W
w0 | o0
[j g <1 :550 :395
b | EIR o
. —
USP15-20HR1
USPI520H ey e — —
[] |
o] l[
i~ i
Lhof |
[+ H
o l
!
o 7 o1=] )
[, J ol
= —% E [aa 1
L, = |
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-
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|
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Standard

|

LA L IRRRREARNE AL A8 20}

Eac aEINRE IR AR AR AL ]
- e

IEAEAE SR AL AL BE A8 2

Furthermora, Versatile Marine Air Conditioners and Refrigeration Units
Commercially Available, with New Refrigerant Series.

Simaill Size Marine Refrigaration Urut

Hetrgeration Unit for Marine Sontainers
[USDP Series] [RKS/RHS Series] [LXE-D Series]
DAIKIN Technotogy lor central al conditioning Supponts fresh and DAIKIN advariced rélrgaration
snaures tho comlonabla voyaga Kio. richful foed life on board. technology ensures saa transportation of

cargoes at high quaiity and low tamperature.

(R404A,R40TC Typo) {R404A R134a Type) (Ri34aType)

« Pidase contact us for {urinar detal

(g | Theelr condifionars manulactured Al Dadkin Industries Jocations and - About 180 14001
(5 by Dalkin Intustries have recelved Subsidiaries in Japan have 150 14001 is the standard dutined by th Internatonal

/ \ :g"smmummmn for 72 for StandardLati {M}m wm
{1 E) assurance, managemsnt systam standard environmental managemant systems. (ur g
I ) vy ! 180 14801 cartification. baen acknoutedged by a0 latesnatianally o

# S - W a5 having a0

Carlifiante Mymdes. a0 i, ! .
! | oo ot gscome samce Brdien” e e e aaayeom. | -
Notes for Safety ( of Marino Packagad Alr

* Maring Packaged Air Conditionars conlainad In this catalog are air coolors oxclusiva for ships.
Do not usa thosa products lor spacial applications such as foods, faunas and lloras, pracision devices and art works
because deteroration of objects can take place.

* Whan using marine producis in bulldings on land, check If the specifications conform 1o each country's slandard.

«The spec da_am.and n this, Brochure are subject fo change withou! notice.

DAIKIN INDUSTRIES,LTD.

Hedd Otfics  Umaca Centar Bict,, 412, Nakazakd Hishi2-chome, Kita-ku, Caaha, 830-8323 Jepai 4338 F 7200

Tokya Offics R Shinagiawd Esst Bulling 2+ 181, Konan Menalo-ki), Tokyo, 108-0075 Japsn Phone 0)6718-0420 Fax (13)6718-0230
&-mallmesing, arcorbokin o

FRII-01A [M.uﬁ.@ii_sw-ﬂﬁ
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10. VENTILATORI

Axialventilatoren

Axial Flow Fans

=X Axialventilator mit
Funkenstreifschutz und
Keilriemenantrieb fiir
Papierverarbeitung
GrdBe 1000, 40.000 m*h,
800 Pa.

[T -Axial flow fan with
sparklining andv-belt drive
for paper mill. Size 1000,

40.000 m*h, 800 Pa.

=4 -Axialventilator

tiir oin Containerschiff.
GréRe 1000, 20.000 m*h,
2.300 Pa, 90 kW.

=X3-Axisl flow fan
for a container vessel.
Size 1000, 20.000 m*h,
2.300 Pa, 90 kWw.

F\Dolu\Kalalog\Zaxialieinzeine_Seiten\1_AXIALDOC
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Axial-Ventilatoren Axial Flow Fans
Produktbeschreibung Product Description

Fir die verschiedenen Laufrdder werden eine grofle
Anzahl von verschledenen Einbaustellungen, Bauformen,
Wandstdrken und Materialien angeboten. Es folgt eine
Beschreibung des Standard-Programmes. Wenn beson-
dere Anforderungen bestehen, erlaubt eine sehr flexible
Fertigung, auch diese zu befriedigen.

Axial-Ventilatoren

Baugrdie 250 bls 3150 mm

Wandstiirke 1,5 bis 16 mm

Laufradtypen N, M, X, Y (verstellbare Schaufeln)
MotorbaugréBe 63 bis 400

Antriebsart Direkt-, Riemen- oder

Kupplungsantrieb

Elnbauetellung A, AU, AD, B, BD, BU
nach Eurovent
Schachtform Kurz-/Lang-Schacht,
ausschwenkbar
mit/ohne Konus/Dilse
QOberflichen- Grundanstrich, Deckanstrich,
behandlung Feuerverzinkung,
nach Anforderung
Waerkstoff
- Laufrad Seewasserbestindiger
Aluminiumgu®
- Geh#use Stahl, Alumintum, Sondermaterialien
Sonderausfiihrung Ex-Schutz, erhhte Temperatur,
schocksicher,
nach Anforderung
Standardzubehdr
Elnstrémdise
Brandschutzklappe
Schutzgitter
Plizkopfhaube
FiRe filr horizontalen/vertikalen Einbau
Schwingungsdimpfer
Dilseniifter
Flexibler Stutzen
Gegenflansche

Schalldimpfer

Draliregler

A large selection of outlet positions, casing geometries,
casing thicknesses and materials is available for the
varlous impeller types. The following is a description of
the standard product range; a very flexible production
allows special requirements to be met as well.

Axial-Flow Fans
Inlet size 250 up to 3150 mm

Casing thickness 1,5 upto 16 mm

Impeller types N, M, X, Y (adjustable pitch)
Motor frame size 83 up to 400
Drive type Coupling-, beit- or direct drive
Position A, AU, AD, B, BD, BU
according to Eurovent
Casing form Short/long casing,
swing out
with/without shaped inlet
Surface- Primer, finish,
treatment hot-dip galvanised,
on request
Material
- Impeller Corrosion resistant cast aluminium
- Casing Steel, aluminium, special alloys
Special design Flame-proof, high temperature,
shock proof,
according to requirements
Standard Accesgories
Shaped inlet
Fire damper
Protection grill

Mushroom cowl

Feet for horizontal/vertical position
Vibration attenuator

Jet cowl

Flexible connection

Counter flange

Silencer

Varlable Inlet vane

F:\DokulKatalog\2axialsinzeine_Selten\2_bls_3_Axal doc
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Axial -Ventilatoren Axial Flow Fans

Die Ausfihrung und Bauform eines Ventilators wird
hauptsachlich  durch die  Anforderungen  der
einzubauenden Anlage bestimmt, wobei auBler den
physikalischen Bedingungen, wie z. B. Luftdruck,
Volumenstrom und Temperatur, auch Betriebsart und
Betriebsort ausschlaggebend sind. Aulerdem ist die
Gehdusestellung von Bedeutung (siehe DIN 24 163 fir
eine komplette Beschreibung der Vorgabedaten fiir einen
Ventilator). Die eigentlichen VentilatormaRe werden
jedoch zum gréBten Teil von den eingebauten
Elektromotoren und Zubehdtrteilen bestimmt.

Unser Axial-Ventilatoren-Programm zelchnet sich durch
eine  sehr grofle Anzahl wvon Bauformen und
Ausfithrungen  aus, Mt 158 verschied
Laufradtypen ist es uns moglich, einen sehr weiten
Bereich won Firdermen und Druck in den
varschiedensten Anlagen zu befriedigen.

Die Schnellselekﬂonstnbellemamgrammhmrter und
Magblitter geben eine Ubersicht {iber unsere géngigsten
Axial-Ventllatoren. AuBer den hier vorgesteliten
Ventilatoren, stellen wir auch eine groBe Anzahl
verschiedener Sonderausflihrungen her, wie z. B.
explosionsgaschitzte Pumpenraum-Ventilatoren,
Brandgasventilatoren,  schock- und  rGttelsichere
Ventilatoren, Impulsventilatoren usw. Bei Bedarf fur
Spezial-Axial-Ventilatoren fragen Sie bitte bei uns an.

Die Typenseleklionsgraphiken ermdglichen eine schnelle
Vorauswahl, iber die bei 50 Hz normal verwendeten
Axlalvontllatoren Inc. Typ, Polzahl, Gr5Re, Wellenlsistung
und Sohallleistung

Auf den folgenden Seiten finden Sie eine
Kurzbeschrelbung unseres  Axial-Ventilator-Gehause-
Programmes.

The specific design of a fan is malnly determined by the
installation in which it will be used. Beside the physical
properties such as pressure, volume flow rate and
temperature, the operating conditions and the installation
location are of major importance (Reference DIN 24 163
for a complete description of the input parameters for a
fan specification). The actual fan dimensions are mainly
determined by the motors and accessories used.

Our axial flow fan range is distinguished by a large
number of different standard designs. The different
impeller hub-diameter rations enable us to satisfy a very
large range of volume flow rate/pressure combinations for
maost types of installations.

The quick selection charts/nomogramm sheets and our
dimension sheets give an overview over the most
commonly used axial flow fans. In addition to the shown
standard fans, we also manufacture a large number of
special designs, e. g. explosions proof, pump room fans,
shock proof fans, smoke extract fans, jet fans etc. In case
of demand for special fans please inquire.

The fan selection graphs make allow a quick selection of
the axdal flow fans normally used at 50 Hz. They provide
the fan type, the size, number of poles of the motor, the
shaft power and the sound power.

The following gives a brief description of our axial flow fan
casing designs.

F\Dcku\Kalnlog\Zeslsfioinzoine Setard2 s _3_Asial doc
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Axial-Ventilatoren
Bauformen

Axial Flow Fans
Design

ie auform eines  ial- entilators Mrdsé‘.‘lurch die

stand mit 1,5 bis 10 rnm
andst rke und on 250 bis 3150 mm urchmesser

gebaut werden

ef Insatzort bestimmt die t pischen andst rken um
eispiel 2 bis 4 mm bei normalen ndustﬂaanlagon 3 bls
nterdeckaufstellun ffen und 8 bi

6 mm bei

10 mm I'ur berdod!aul‘stellﬂng Sew::hlffen odar
ndustrieanlagen mit besonders harten
efrlebsbedingungen

n and der nforderungen der nlage wird die genaue
auform bestimmt m folgenden elnige Inwelse

Normalausfilhruna (Langachaght)

Or lele Loftungsaniagen ( ndustri oder
Schiffbau) werden die auformen A und {GTbei
mpuls entilataren) eingesetzt aide haben
Langsch chte, die den Motor oll umschlieBen, mit einem
ufieren lemmenkasten e auform A hat zus tzlich
eine edienungsklappe, um kleinere  artungsarbeiten
omehmen zu kénnen

in Sondert p der auform G (GT bei mpuls entllatoren)

ist die auform GD (GDT), die eine (se anstatt
lansches am nsaugende hat

Axial Ventilator Bauform A/ Axial fan design A

he design of an a lal flow fan is described b the casing
length, the impeller dlametar. ma;:a shapo
thickness, motorfterminal bo d the

It our a fal flow fans can be su a8 @ standard with
:%Fﬂﬂmmmaﬁgm;amdadwnﬂumzsﬂmm
o mm

he appllmﬁun and the location of the fan determine the
Padgie ple 2 to 4 mm is used in normal industrial
nsta aliom 3taamnbehwdn¢kmﬂ1ipsandam 10
mm abo e deckorinhea dut industrial applications

he specifications of the installation determine the design
he following gl es some guidelines

Normal design (long casing)

applications (!ndusrrlal or ship bullding) the
deslgns Aand G (G‘I' for et fans) are used he designs
haeaongcango full en 5 the motor, with an
e tarnal terminal he design A has furthermore a

ser ice access to allow minor ser icing

sgacl erslon of design G (GT for et fans) is the
des| whlcheﬂgs an Iglet bellmouth ln;tead of
a flange at e In ot end

Axial Ventilator Bauform GD/Axial fan design GD

oku atalog 2a lal einzeine Selten 5 bis 7 L

WITTsSOHN
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Axial-Ventilatoren Axial Flow Fans
Bauformen Design

Axial Ventilator Bauform D / Axial fan design D

m! i%! HE mm wo !ln Huwr gsntiulnr in den

snll verwendet man oft de
Bcufa'rnm d ﬁ DD 'und WD mit Diise statt
Flansch-Abschlufl) 3. haben einen kisinen Schacht, wo
der Motor in den Lllkungud'l-:ht hineinragt.

Vorsichi:
an Uber den Motor, Bauform Wund WD, fiihrt zu
s-:hllclrtlr Luhdtn und ll:dr&nung. Dieses fiht zu

oﬂaﬁun Sehlll Shun sowie
Lllshlngs- und gen, o

Ilmlmlambd in the inlat, Design W and WD, the
upstream and downstream Impeller flow is disturbed. This
lsads to increased noise, reduced aﬂochrnlmc power and
efficiency, which can not be predicted accurately.

Axial Ventilator Bauform B / Axial fan design B

nigen ig wasentlich, an den Motor
Bew. ap das Laugad gahn 2u knnen, chne dilAﬂlﬁ
demontieren zu milssen. Flir solche Zwecke empfiohit
e Bauform B. Mit Hilfe einer Tlr im Schacht kﬂnntﬂ l“.
anfallenden Arbelten ainfach d(
ﬁr Motol’fdas Laufrad an de: ‘:omrg.
samte Gebilde ausu:hw'rﬁtbl

n some portant to be able to have
access to iho inp.lilr or tha motor without disassembling
the whole system. For this kind of applications we
recommend our cbsign B. By having the impeller /motar
mounted on a swing out access doar, :Il ths of service
and maintenance work can easlly be

e e g WITT2 SOHN
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Axial-Ventilatoren Axial Flow Fans
Bauformen Design

Axial Ventilator M. GDR / Axial Fan design GDR

m ps e enfilatoren re ersibel, bei
slark erminderten Leistungsdaten

entila(cnrenml mit( einegnmn jgh der
bezaichnung (z emeichen zu
angmhemd 100"9 die gleiche Leistung in
beiden ichtungen durch u erwendung
onre ersiblen Laufr demn

n pﬁnciﬂa ah EM can be re ersed, but with

much reduced performance data

answithan Rinthe t pe (f | GDR) ha e to
nearl 100 the same performance data in
both directions b using re ersible impellers
and other special features

Axial Ventilator Bf. S/Axial Fan design $

Hr n’ngen. WO sar ﬁ%r n;cht in dem Luftstrom

aziert sein soll, bieten wir die auformen S und
an sie werden z bel nwendungen mit
hohen emperaturen oder bel Materialiransport
sln?esem as Laufrad wird (ber einen
riemeanantrieb an, ben, wobei der Motor
entweder auf dem Schacht aufgabeul ist (S) oder

. auf einem undament (T) .
ie auform F mit einem upplungsantrieb wird

nur selten  erwendet

*oor ﬁﬁ‘asm ﬁwre the motor can not be in

s
-, the airflow, we offer the designs Sor T he are
./ for e ample used for ications with hi;
tamperatures or for material transport fans o
dssﬁ%sma -beit dri e n design S the motor
is mounted on the fan casing idsell, while in

' design T the motor is on a separate base frame
- heddeslgn F with a coupling dri e is onl seldom
- use

et WITTs SOHN
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Axial-Ventilatoren Axial Flow Fans
Laufradtypen Impeller programme
Unsere Laufrider haben alle profillerte Schaufeln mit Our impellers have all aerofoil blades with high
hohen Wirkungsgraden und ginstigem  efficiencies and favourable noise ratings. Of course
Gerduschverhalten.  Selbstverstandlich sind die electric motors are normally supported by the guide
Elektromotoren normal am Leitwerk aufgehangt, ohne  vanes, without feet disturbing the flow.
stérende MotorfiRte.

Die Schaufelwinke! sind im Stillstand verstelibar, welches
haufig ein grofer Vorteil bei Anderungen im Kanalsystem
ist.

Das profilierte Laufrad, aus korrosionsbestandigem
AluminiumguR, zeichnet sich auBerdem durch ein
nledriges Gewicht aus und ist deshalb sehr gnstig fiir die
Lebenserwartung der Kugelfager.

An Hand der Schnellselektionstabelle/Nomogramme kann
das fiir Sie glnstigste Laufrad ausgewahit werden.

Typenilbersicht einstufige Laufriider

Das Standard-Laufradprogramm hat vier Haupttypen N,
M, X und Y mit wahlweise je 6, 8 bzw. 12 Schaufeln,
Durch die Verwendung von Leitwerken mit 5 oder 15
Schaufeln wird ein hoher Wirkungsgrad bel hoher
Druckziffer arreicht.

1, Niederdruck Laufradtynen N6 und N§

Dieser Typ mit 6 oder 8 profillerten Schaufeln zelchnet
sich durch hohe Wirkungsgrade (bls 85 %) und eln sehr
gutes Gerduschverhalten aus. Die blaue (bzw. rote mit
Leitwerk)  Kurvenschar auf dem  transparenten
Nomogrammblalt zelgt den normal fOr dlesen Typ am
besten geeigneten Leistungsbereich.

The blade angle can be adjusted at standstill, a big
advantage when for example the duct system is modified.

The aerodynamically shaped impellers are made of
comoslons rasistant cast aluminium alloy. It's low weight
gives good life expactancy for the motor bearings.

The quick selection tablesinomogramme is an aid for
quickly selecting the most suitable impeller.

i) n 1

The standard impeller programme has four main types, N.
M, X and ¥ which each may have 6, 8 or 12 blades. By
using guide vanes with 5 or 15 blades a high efficiency at
high pressure is obtained.

1, Low presgure impeller N6 and N§
This type with 6 or 8 blades has high efficiencies (up to 85
%) and good noise rating. The blue (red with guide vane)

fan curves on the nomogramme sheals or quick selaction
chart show the normally most advantageous performance

area.
Niederdruck Laufradtyp Né
Laufraddurchmesser 315 - 3550 mm
Druckbereich 100 Pa - 700 Pa
Volumenstrombersich 500 m¥%h - 200.000 m¥h
Nabenverhéitnis 45 %

Low pressure impeller type N6

Impeller diameter 315 - 3550 mm
Pressure range 100 Pa - 700 Pa
Volume flow rate range 500 m¥h - 200.000 m¥h
Hub ratio 45 %

L\Doku\Kalalog_Wit2axialeinzeins_Selten\d_bls_11_Axlal 0OC
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Axial-Ventilatoren
Laufradtypen

Axial Flow Fans
Impeller programme

3. Mitteldruck Laufradtvnen Mg und X¢

Um bei gréferen Luftmengen und héheren Drilcken
trotzdem gute Wirkungsgrade (bis zu 80%) zu erzielen,
setzen wir oft dle Laufrider M8 oder X8 ein. (Schwarze
bzw. blaue Kurvenschar auf den
Nomogrammdeckblattern.)

Niederdruck Laufradtyp N8
Laufraddurchmesser 315 - 3550 mm
Druckbereich 100 Pa - 1700 Pa
Volumenstrombereich 500 m*%h - 1.000.000 m*h
Nabenverhaltnis 45 %

Low pressure impelier t{po N8
impeller dlameter 315 - 3550 mm

Pressure range 100 Pa - 1700 Pa

Volume flow rate range 500 m¥h - 1.000.000 m¥%h
Hub ratio 45%

2. Medium pressure impellers M8 and X8

To achieve higher pressure and volume flow rates with
good efficiencies (up to 80 %) we normally use the impeller
types M8 and X8 (black and blue curves on the
nomogramme sheets/quick selection chart).

Mitteldruck Laufradtyp M8
Laufraddurchmesser 280 - 3150 mm
Druckbereich 100 Pa - 2000 Pa
Volumenstrombereich 500 m*h - 500.0.00 m*h

Nabenverhlitnis 50 %

Medium pressure impeller type M8
Impeller diameter 280 - 3150 mm

Pressure range 100 Pa - 2000 Pa
Volume flow rate range 500 m¥%h - 500.000 m*%h
Hub ratio 50 %

Mitteldruck Laufradtyp X8
Laufraddurchmesser 250 - 2800 mm
Druckbereich 100 Pa - 2500 Pa
Volumenstrombersich 500 m¥%h - 400.000 m¥%h
Nabenverhaltnis 56 %

Medium pressure impaeller type X8
impeller diameter 250 - 2800 mm

Pressure range 100 Pa - 2500 Pa
Volume flow rate range 500 m¥h - 400.000 m%h
Hub ratio 56 %

LiDelaiKatalog WitfZadafainzelne_Seilenld_ble_11_Axlal.DOC
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Laufradtypen Impeller programme
3. Hochdryck Laufradtvgen Y8 und Y12 2. High pressure imgeilers Y9 and Y12

Diese Laufradtypen erlauben es, mit 15 Leitschauteln fir
Axialventilatoren sehr hohe Drilcke bei trotzdem guten
Wirkungsgraden zu emeichen.

Diesa Laufridertypen erlauben elne fast 100 %ige
Reversierbarkeit des Luftstromes ohne 2zu groRen
Leistungsverlust,

Zusatzlich zu den beschriebenen Standard-Laufrédem ist
ain begrenzles Programm an Stahl-Laufradern oder alten
Laufradtypen varfilgbar.

These impellers comblned with 15 bladed guide vanes
provide very high pressures for axial flow fans while still
maintaining good overall efficiencies.

Hochdruck Laufradtyp Y12
Laufraddurchmesser 250 - 2500 mm
Druckbereich 100 Pa - 3500 Pa
Volumenstrombereich 500 m%h - 300.000 m%h
Nabenverhaitnis 63 %

High pressure impeller type Y12

Impeller diameter 250 - 2500 mm
Pressure range 100 Pa - 3500 Pa
Volume flow rate range 500 m¥h - 300.000 m¥h
Hub ratio 63 %

4. Rgv i

These impeller types allow an almost 100 % reversibility of
the air flow without too much loss In performance.

Reversierbarer Laufradtyp NR6/MRS
Laufraddurchmesser 400 - 2240 mm
Druckbereich NR8  100- 1500 Pa
MR8 100- 1700 Pa
Volumenstrombereich NR8 500 - 1.000.000 m*h
MR8 500 - 500.000 m*h
Nabenverhiitnis NR8 45%
MR8 50%

Reversible impeller type NR8/MRS
Impeiler diameter 400 - 2240 mm
Pressure range NR8 100 - 1500 Pa
MR8  100- 1700 Pa
Volume flow raterange NR8 500 - 1.000.000 m*h
MR8 500 - 500.000 m¥h
Hub ratio NR8 45%
MR8 50%

In additon to the above standard types a limited range of
steel impellers or elder types of axial flow impellers are
available.
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Axial-Ventilatoren Axial Flow Fans
Laufradtypen Impeller Programme
Mehratufige Axial-Ventilatoren Multistage axial flow fans

Axial-Ventilatoren kdnnen auch mehrstufig betrleben
werden, um den Gesamtdruck grundsétzlich zu erhthen.
Unsere verschiedenen Laufrider mit Leitwerk kénnen
auch in Hintereinanderschaltung verwendet werden. Die
Ventilatoren werden mit Motoren mit zweitem Wellenende
oder mit zwel getrennten Antriebsmotoren ausgefiihrt. Die
Driicke der Einzelstufen kénnen addiert werden nach
Abzug von ca. 15% Druckminderung in der zweiten Stufe.

Da die Zahl der mbglichen Kurven sehr groR ist, sind
diese im Katalog nicht aufgenommen. Wir bitten bei
Bedarf um |hre Anfrage,

Definition des Schaufelwinkels

Der Ansteliwinkel der verstellbaren Schaufeln ist als der
Abstand der Abstrdmkante der Schaufel vom Nabenende
definiert. Dieser wird in Prozent des Laufraddurchmessers
angegeben. Dabei zeigt der Buchstabe "V" an, daR die
Schaufelabstrdmkante vorstsht. Der Buchstabe "Z" gibt
an, daf die Schaufelkante zurlickspringt. Bei der Angabe
"0" llegen Schaufelkante upd Nabenabstrémkante in
elner Ebene, d. h. Ihr Abstand ist null.

!augep: N8/1,0/800

Bel diesem Laufrad mit dem Durchmesser 800 mm steht
die Schaufelabstrémkante 1,0% von 800 mm = 8 mm
Ober die Nabenkante vor.

Luftrichtung
Air flow

Axial flow fans can also be build in multistage versions to
increase to total pressure achieved. Our various impellers
with guide vanes can be installed in series. The fans are
made by using motors with two shaft ends or two separate
motors. The pressures can be added with a subtraction of
approximately 15 % for the second stage.

The number of possible curves is so waste that they have
not been included in this catalogue. If the need arises
please send ug an inquiry.

Definition of Pitch

The pitch of the adjustable blades is defined as the
distance of the trailing ecge of the blade from the rim of
the hub. This distance is specified in percent of the
impeller diameter. Furthermore the letter V" indicates that
the trailing edge of the blades is prominent. The letter "2~
indicates that the trailing edge stands back. The indication
"0" means that the distance between the trailing edge of
the blade and the rim of the hub is zero, i. e. they lie in the
same plane.

Impe Lr Fy‘pe: N8/N/1,0/800

On this impeller having the diameter 800 mm, the tralling
edge of the blade stands 1,0% of 800 mm = 8 mm out
over the rim of the hub.

Luftrichtung
Alr flow

N
¢
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Axial-Ventilatoren Axial Flow Fans
Bestellangaben Order Specification

Um die Fertigung termingerecht ausfithren zu kénnen,
bendtigen wir folgende Angaben gem#R DIN 24 166:

Luftmenge

Gesamtdruck oder den statischen Druck
Eventuell bevorzugte GréRe

Spannung und Frequenz

Eventuell von VDE 0530 abweichende

Motorvarschriften

Bauform

Besondere Betriebsverhaltnisse oder
Umweltforderungen, wenn vorhanden. Hierzu
gehdrt z. B. die Angabe besonderer
Korrosionsbelastungen oder dle Aufstellung an
Oberdeck eines Seeschiffes.

Elnbaustellung

Angabe eventueller Zubehdrteile
Eventueller Explosionsschutz
Staub- oder Schmutzbelastung
Gewilnschte Sondermateriatien

Gewtllnschte Oberfldchenbehandiung

Technische Daten
entnehmen sie bitte unseren "DATENBLATTERN?",

Typenschlisgel
S-M3L3/V1,0/800/A/6

Wandstdrke In mm
Bauform
Raddurchmesser in mm
Schaufelstellung
Leltwerk mit 5 Schaufeln / T5 - Tragwerk
Axial-Laufrad-Typ M mit 8 Schaufeln
Standard / A-Angepafit / P-Speziat

In Order to prevent unnecessary delays, we need the
following informations according DIN 24 168:

Capacity

Total or static pressure
Desired size, if any.
Voltage and frequency

Special rules conceming the motor
if different from VDI 0530

Design

Special service conditions or requirements if any.
For example special comosion hazards or
Installation on deck of a seagoing vessel should be
mentloned.

Installation position

Informatlon conceming accessories

Explosion hazards if any

Dust- or dirt hazards

Special materials, if desired.
Speclal surface treatment, If desired.

Technical Data
please see our
"DATA SHEETS".

Fan Code

S-MELS/V1,0/800/A/8

Cagsing thickness
inmm

Design
Impeller diameter in mm
Blade pitch
Gulding vane with 5 blades / T5 - Supports
Axial impeller type M with 8 blades
Standard / A-Adapted / P-Special

F:\DokuiKalalog\2axdsTieinzsine _Seiten\13_AXIAL.DOC
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Axial-Ventilatoren
Technische Richtlinien

Axial Flow Fans
Technical Guidelines

Material und Oberfichenbehandiung

In Normalausfihrung sind die Ventilatorgehduse aus
kréftigen, zunderarmen fett- und &ifreien Blechen und
Profilen gefertigt und mit hochwertigem,
umweltfreundlichem  Grundanstrich  versehen. Alle
Schrauben und Muttem sind verzinkt. Im Schiffbau sind
dle Verschraubungen der Bedienungsdfinungen aus
Edelstahi oder Messing.

Auf Wunsch k8nnen die Gehéduse feuerverzinkt werden
oder einen besonderen Farbanstrich erhaiten.

Dle elngebauten Motoren sind normalerweise fiir einen
Temperatur-Bereich von minus 26 Grad bis plus 40 Grad
Celsius ausgelegt gemass VDE 0530.

Die LaufrBder sind aus GAISi10Mg gegossen und die
eingebauten Leitwerke sind aus Stahlblech geschweifit.

Die Laufrdder kdnnen fiir Temperaturen bis zu 250C in
einer Stunde gebaut werden. Normaltemperaturbereich ist
bis zu 100°C.

Explosionsschutz

Bei explosionsgeschiitzter Ausfiihrung ist der Schacht im
Laufradberelch mit elnem Streifschutz aus Sonder-
Messing versehen, so dal in der Verbindung mit dem
Aluminiumlaufrad keine Reib- oder Schiagfunken
entstehen kénnen. Der Motor entspricht selbstverstandiich
den einschidgigen Vorschriften.

Aufstellunaarichtlinien

Axialvenlilatoren sind sehr empfindlich gegen eine
ungleiche Beaufschlagung des Strdmungsquerschnittes.
Wenn in parallelen Strdmungsfdden unterschiedliche
Geschwindigkeiten vorfiegen, kommt es im Laufradbereich
lelcht zu Wirbeln mit bedeutanden Leistungsverlusten zur
Folge. Kriimmer sollten méglichst nicht kurz vor oder
hinter dem Laufrad angeordnet werden.

Um Abldsung im Laufradbereich zu vermeiden, sollten frei
aus dem Raum saugende Ventilatoren immer eine
Ansaugdiise haben. Bei Querschnittsdnderungen vor dem
Ventilator solite ebanfalls darauf geachtet werden, dafl es
2u keinen Abldsungen kommen kann.

Die Venlilatorlelstung wird ebenfalls durch Verminderung
des Rohrquerschnittes hinter dem Flugelrad stark
gemindert. Dieses gilt besonders bei Ventilatoren mit
starkem Drall, d. h. ohne Leitwerk.

Wirbelerzeugende Einbauten vor Axlalventilatoren soliten
vermieden werden, da die erzeugten Wirbel zu
wesantlichen Schallpegelerhhungen fihren k8nnen.

Materials and Surface Treatments

The fan casings are normally made of heavy gauge plates
and structural steel, free from grease and oil and with
negligable surface oxidation. They are painted with an
epoxy resin iron oxide ground coat. All screws and nuts
are galvanised. For seagoing vessels the screw-
connections of the service access are made of stainless
steel or brass.

On request, the casings can be hot dip galvanised or
receive a special coating.

The Installed motors are usually designed for a
temperature range of minus 25 to plus 40 degrees Celsius
according to the rules VDE 0630.

impellers are cast of GAISi10Mg and guiding vanes are
welded of rolled steel.

The impellers can withstand temperatures up to 250°C,
one hour. The normal temperature range is up to 100T.

Explosion Proof

The casing of our explosion proof designs is lined with a
spark protection plate of naval brass, which will cause no
sparking due to friction or impact with the aluminium
impeller. The motor will of course comply with pertinent
rules,

Installation Guidelines

Axial fans are quite sensitive agalnst lopsided air supply to
the Impeller. When different veloclties reign in parallel
pathes of flow, turbulencies may occur close to the
impeller with important output losses as a consequence.
Sharp bends at a short distance from the impeller should
be avoided.

In order to avoid a contraction of the air flow with
turbulencles near the duct wall, fans should have a conical
inlet or a bellmouth whenever they have no duct system
on their inlet side. Changes in the cross section of ducts
shortly befare the fan should, If possible, be camied out in
such a way that no flow separations occur.

The fan output may be serlously diminished by cross
section reductions shortly after the impeller. This is
espacially the case for axial fans with an important swir in
absence of guiding vanes.

Upstream flow obstacles should be avoided, as they may
create turbulencies that lead to an Important nolse level
increase.
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Axial-Ventilatoren Axial Flow Fans

Technische Richtlinien Technical Guidelines

Anlaufzeiten

Die  Anlaufzelten werden teils durch das
Beschleunigungsmoment bestimmt, definiert als Differenz
von Motormoment und Lastmoment, teils vom
Tragheitsmoment des Laufrades. Der Verlauf der
Motormomentkurven ist von Fall zu Fall recht
unlerschiedlich, trotz einengender Vorschriften. So muR
das angegebene Anzugsmoment z. B. nach VDE 0530 in
den Toleranzgrenzen -15% bis +25% liegen.

Bei Motoren der Lauferklasse 16 ist die Anlaufzelt etwa:

0,7-M-0%.n?
=N ]

wobel n die Ventilatordrehzahl im Upm, N die
Motoreistung in kW, M die Laufradmasse in kg und D der
Raddurchmesser in m ist.

Bei kelliemengetriebenen Ventifatoren ist
n? durch n gy My

Zu oersetzen, dem Produkt der Ventilator- und
Motordrehzahlen.

Bel Einsalz von Motoren mit nledriger Lauferklasse ist die
ermittelte Zeit mit 1,2 zu multiplizieren bei Lauferklasse 13
und mit 1,9 bei Kiasse 10.

Bei Axialventilatoren, deren Drehzahl durch Keilrie-
mentrieb niedriger ist als die Motordrehzahl, solite man
stets mit Schwerantauf rechnen und entsprechende
Vorkehrungen treffen. Auch in anderen Fallen kann der
Einbau von Relais fiir Schweranlauf notwendig sein.

Ingtabliititsbereich

Die Kennlinlen der Axlalventilatoren haben einen mehr
oder weniger auasgﬂgten Instabilitatsberaich, wegen
seiner Form auch attel genannt. Im Kennlinienbereich
B-C [Fig. 1.6] ergibt eine geringfigige Erhthung des
Widerstandsbelwertes eine badeutende Vermindarung der
Férdermenge bei gleichzeiligem Abfall des vom Ventilator
8 en  Druckes. Der  Arbeitspunkt  eines
Axialventilators solte méglichst In den normalen
Arbeitsbereich A-B, wo der Ventilator seinen hdchsten
Wirkungsgrad hat, gelegt werden,

Die Wirkung des Sattels sei an Hand von Fig. 1.6
illustriert, welche drei verschiedens Arbeilspunkle eines
Ventllators zelgt. Diese sind als Schniltpunkte der
Ventltatorkennlinie mit drei hied Anlag
giderstandskurvan bestimmt. Diese folgen haufig dem
esetz

Apg =Cyzy-V?

wo C, C,, C; die Widerstandsbeiwerte sind. Der
notwendlge Druck in einem System steigt mit dem
Quadrat der Durchflumenge.

Starting Times

The starting time is determined by both the accelerating
torque, being equal to the difference between the motor
torque and counter torque of the load and by the inertia of
the impeller. The motor torque curve may vary
considerably from case to case, in spite of existing rules.
For the guaranteed starting torque, for instance, VDE
0530 rules allow a tolerance form -15 % to +25 %.

For motors having the rotor class 16 the starting time is
roughly:

0,7-M.D?.n?
t=—10°-N [sec]

where n is the fan speed in rpm, N the rated motor power
in kW, M die mass of the fan in kg and D the impeller
dlameter,

For belt drive fans
n?is to be substituted by Ny Ny

the product of the blower and motor speeds. If motor with
lower starting torque's are employed, the calculated time
is to be multiplied by 1,2 for rotor class 13 and 1,9 for
class 10, where n is the number of fan rotatlons per
minute, N the motor power in kW, M the impeller mass in
kg and D the impeller diameter in m.

Long starting times should be expected for all axial fans
having a lower speed than that of the motor, f. e. by
means of a belt drive. In this and also in other cases the
installation of relays for extrea heavy start may be
necessary.

Inetability range

The performance curves of axial fans have a more or less
pronounced instabllity range, because of its shape often
called saddle. In the range B - C (Fig. 1.6) a small
Increase of the flow resistance coefficient will cause a
considerable decrease of the flow combined with a
simultaneous decrease of the pressure produced by the
fan, The working point of a fan should, if possible, be
Elaced in its normal working range A - B, where it has the
ighest efficiency.

The effact of the saddle may be illustrated by means of
Fig. 1.6 showing three working polnts of a fan. They are
determined as intersection points of its performance curve
with three different air low resistance curves. These often
follow the rute:

Apy = Cypy- V2

where C,, C,, C; are the flow resistance coefficients. The
necessary pressure increases with the square of the flow
through a system.
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V1000 m3/n

Fig. 1.8 Bestimmung des Arbeitspunktes
sines Axialventilators als Schnittpunkt
zwischen Ventilatorenkennlinie und
}Ilvilc'lo"r?)nnd-panbol der Anlage

Geht man von Kurve | aus und erhdht den
Widerstandskoeffizienten um 20%, erhalt man Kurve II.
Dle Ventilatorleistung im neuen Arbeltspunkt, definiart als
Produkt von FSrdermenge und Gesamtdruck, ist 10%
niedriger als zuvor. Erhdht man den Widerstandsbeiwert
abermals um 20%, erhdlt man Kurve Ill. Der Arbeitspunkt
falit jetzt In den Sattel und die Leistungsminderung betragt
in diesem Fall 37%.

Wenn Ventllatoren links vom Punkt B arbeiten, kann der
Strbmungsabii an den Schaufeln diese in hefige
Schwingungen versetzen, die zu Ermildungsbrichen
filhren konnen. Besonders bel Betrieb zwischen den
Arbeitspunkten B und C kann es zum sogenannten
Pumpen kommen, wobei der Arbeitspunkt auf der Kurve
standig hin und her fshrt. Hierbei kdnnen die
Abrilschwingungen verstirkt werden.

Um den Strbmungsabri8 und Pumpen zu verhindern,
kdnnen unsers  Ventilatoren auf Wunsch mit
Anfistallingen nach Prof, Eck ausgeriistet werden, Die
Leistungskurve wird dadurch stabilisiert, so daB man die
gestrichelte Kurve erhdlt, mit stark vemminderten
Schwingwerten zur Folge.

Leistungsregelung/Draliregler

In den meisten Fallen ist der Einsatz von zwei oder
dreifach polumschaitbaren Ventilatoren ausreichend,
eventuell in Verbindung mit einer Regelklappe. Beachtet
werden mul, daR die Eigenfrequenz des Ventilators
(besonders bei stufeniosar Frequenzregelung) vermieden
wird,

Ab Grofie 400 stellen wir Drallregler her, dle eine
stufenlose wirschaftliche Regelung erméglichen. Diese
sind jedoch nicht Im AbriRgebiet einsetzbar. Bitte fragen
Sia dlase bal uns an,

Fig. 1.6 Determination of the working point
of an axial fan is intersection of its
characteristic with three different
resistance parables.

If we start from curve | and increase the coefficient by

20 %, we obtain curve Il. The output in the new working
point, defined as product of flow and total pressure, is 10
% lower than before. If the cosfficient is increased once
more by 20 %, we obtain curve ill. The working point now
falls into the saddie and the reduction of output [s in the
example shown 37 %.

Whenever fans work to the left of point B flow separation
on the blades may cause these to vibrate considerably,
eventually leading to fatigue. Especially for fans working
between the points B and C the so called pumping may
occur, where the working point on the curve is subject o
travel continuously along the curve. This may aggravate
the vibrations.

In order to prevent flow separation and pumping, our fans
can on request be fitted with antistall rings according to
Prof. Eck. The fan curve will be stabilised to the dotted
line with much reduced vibration levels.

tput Control trol

In most cases the use of two- or three speed motors is
sufficlent, somelimas in connection with a damper. It is
important that the eigenfrequencies of fan (especially
when using frequency control) is avolded.

Woe also produce Inlet vane controls from size 400 and
upwards, allowing an economical control. Vane control
may however not be used in the stall region. Please ask
for details.
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Erequenzumformerbetrigh Ereguency converter control

Wenn ein Axialventilator tber Frequenzumformer
angesteuert wird, ist darauf zu achten, dal der Ventilator
nicht in einer seiner Resonanzfraquenzen fiir lingere Zeit
betrieben wird. Die Schwingungsamplitude muft am Motor
selbst - nicht aulien am aahﬂusa - gemessen werden.
Die Resonanzfrequenzen missen blockiert werden, so
dafl sie schnell durchfahren werden.

Bei niedrigen Drehzahlen, d. h. geringem Motormoment
ist zu beachten, dal der Motor nicht durch Gegenstrom
zum anndhernden Stillstand kommen kann. Der Mator
13uft sonst Gefahr tiberhitzt zu werden.

Elektrische Stromstéfie

Besonders durch pldtzliche  Reversierung  der
Drehrichtung wie auch beim Einschalten von
Axlalventilatoren, dle im Luftstrom in Gegenrichtung
rotleren, kinnen grofe StromstdRe entstehen. Diese
kdnnen zu Netzstdrungen filhren und sehr hohen
Verschleil der Kontakte verursachen. Die sehr hohen
mechanischen Momente kénnen auch Laufrider und
Motoren beschadigen.

Vor dem Reversieren muBl ein ausreichendes
Auslaufintervall elngelegt werden. Der Mitlauf des Rades
kann so kriftig werden, dal sich der Einbau einer
Mitiaufbremse empfiehit, dle erst im Einschaltaugenblick
freigegeben wird.

Bei Stern-Dreieck-Anlauf ist darauf zu achten, dafl dle
Umschaltung nicht zu frlih erfolgt, um gréRere StromstsRe
zu vermeiden.

Schalldiimpfer

Axialventilatoren haben einen relativ hohen Schall-
Leistungspegel. Falls der Ventilator frei ansaugend oder
frei ausblasend eingebaut werden soll, mlssen oft
Schalldampfer eingesetzt werden. Fir dle Auswahl der
passenden  Schallddmpfer siehe das  Kapitel
“Schalld§mmung/Schallddmpfer® oder auch das
Selektionsprogramm.

When an axial fan is controlled by a frequency converter
care has to be taken, that the fan is not for any length of
time in one of it's resonance frequencies. The vibration
amplitude must be measured on the motor itself and not
on the casing. The resonance frequencies must be
blocked, so that they are passed quickly.

At low rotational speeds, i. e. at low motor torque care
must be taken, that the fan can not be stopped by a
reverse air current, otherwise the motor may be
overheated.

Electric current pyises

Especlally sudden reversion of the direction of rotation as
well as wind milling of axial impellers may cause large
current pulses. This may cause disturbances in the
electric supply net and unacceptable wear of the electric
contacts. The high torque pulses may also harm impellers
and electric motors.

Before the direction of rotation is reversed a sufficlent run-
out period must ba allowed for. Wind milling may become
so pronounced, that the installation of a motor brake may
be recommendable, which only is released briefly before
the motor is energised.

When star-delta start is employed the switching over must
not be done too eary in order to avoid large current
pulses.

Sliencers

Axdal flow fans have a relatively high sound power level. If
the fans are to be used with free inlet or outlet, silencers
are often necessary. For the selection of the silencers
refer to the chapter Sound reduction/Silencers and/or the
fan selection programme.

Witt & Sohn Parkgaragen-Lifter & 400 mm mit beidseltigen Schalldimpfern
Witt & Sohn parking garage fan @ 400 mm with inlet and outlet silencers
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Axial-Ventilatoren
Technische Richtlinien

Jolsranzan

Auslegungs-, Bevechnungs- und Fertigungstoleranzen
sind unvermeidbar. Deshalb sind dlese fur VVentilatoren in
der DIN 24 166 als Bautoleranzen zusammengefait’, Fir
Nommaiventifatoren gilt de Genauigkeitsklasse 2, sofem
nicht besondere Vereinbarungen geiroffen werden.

Flr Sondeiventilatoren (z. B. gummierte Ausfllhrungen,

Tolaancea

Selection, prediction and manufecturing tolerances cannat
be avcided. The tolerances for fans are summarised in the
DIN 24 188", For fans the tolerance class 2 is normally
applicable unless otherwise specifically agreed upon.

For special fans (». g. rubber coated fans, special one-off

Sonderlsufiider, gasdichte Ausfhrungen, impellers, gastight design, expicsion procf fans etc) the
explosionsgeschitate usw.) git die Kasse 3, In ‘tolerance class 3 is applicable. In case of doubt please
Zweifeisiillon  empflehk  sich,  einen  unseer consuitone of our sales engineers.

Verkaufsingsnisure zu konsuitieren.

Inletoutiet disturbances are not included and have to be
included separately.

Other tolerance leveis than those given in DIN 24 166
must be agreed upon separately in writing.

Stérungen in der Zu- und Abstrémung sind nicht enthalten
und mlissen usiitzlich berlicksichtigt werden.

Von der DIN abweichende Toleranzen (z. B. nur Plus-
Toleranzen) missen gesondwit schrifich vereinbart

werden.
Toleranaen in Abhiingigkeit von der Genaulgheitskiasse
Tolerances for varlous tolerances classes

Genaulghkeitekiasse nach |1 5 P

DIN 24 168

Noilimenstion Vv [F25% ps% £10 %

Volumo flow mte F

al=

druckarhohung 8, [t25% [+5% £10%

Tolal pressura increase =

Wellarlgistung P t 3% [3% +16 %
- 5% —_
[+ 4 dB +6dB

Qpsrating conditions

Tha tolerances are only valid in the specified working point
which is defined by the fan speed, volume flow rate,
preasure incresse, density and gas composition.

FE. !ﬂma wmu of dimensions without given

tolerance values on all drawings are according to
EN 130 13920:1998

Die #domnm gelten nur Rir den Ausiegungspunit des
Vertilators der hinsichlich Drehzahl, Volumenstrom,
Druck, Dichte und Férdermedium festgelegt ist.

Die zulissigen Abweichungsn von MaSen ohne
Toleranzangsbe in den Mafskizzenblattem entsprechen
EN 1SO 13920:1998

Nevmmal e ) k] 120¢ 123 10008 2000< 4000<
Raded dimension £ ] [ 4 ] [ e ]
Grenzabmalls fir (mm} 90 | €120 | s00 | g1000 | ©2000 | 000 000
Toleranzikdasse C 1 3 4 +6 +8 11 +14
Linsar dimensions Tolerance class C mm mm mm mm mm mm mm
Tabaelle / Table 1
Winkalmafla Toleranzidasse C £1° + 45/ +30°
Anguiar dimensions Tolerance class C
Tabelle / Takis 2
Geradhailstoleranzon Toleranzkiasse G £15 +3 55 9 11 +16
Toleranca on straightness Tolerance class G mm mm mm mm mm mm
Tabelle [ Tabla 3

71S0/CD13348

WITT2SOHN

Ventilatoren

L-\Doku'Katalog_Wii2awaleinzeins_Seiten\18_AXIAL DOC

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORT! - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO | Data: 31/10/08 El. MV146P-PE-GNS-2005-C0

¢ | EXTRT TR SPECIFICA TECNICA - IMPIANTI DI BORDO | Pag. n. 117
Rev. - APPENDICE A - COMPONENT!I
PRINCIPALI
- -
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Typenauswahlitabelien Fan Selection Tables
Direltantrieb /Direct Drive 50 Hz
Gesanmtdruch Total 128 P
Jontil Wellen hat| Gesamt- Volumen-
stom Fole | zahi fsistung EL‘* masse strom
Volume Shaft | Motor | Sound |Sound| Total Volume-
How rate | Fen 520 [Speard power | power surelpowar| _mass flow rate ) Fen siza |
mh | DN fmint] v | kw | a8 |oBa)] kg m¥h N fmint] v | iw | asa JoBia] ko
800 250) 2713 o1 o018 144m| 73 13 g0l 2501213 o] o1 214m| 74 1)
900| 200 2730 01 o018 161m| 74 13 900) 250 2130 0.4 o014 221 79 1)
1000, 250 273dd 0.4 oad 17-1m| 74 13 1000) 250 273 0.4 oad 2] 79 13
1120) 2500 273 01| 0.8 181m| 74 E| 11209 250 2730 04 osef 231m] 76l 1)
1250) 273 04| o048 181m 74 13 12504 213 o oadf 2a1n] 7 13
1400) 280 273 0.1l 014 191m 71 13 1400} 2 o4 018 251 73 13
1800 250 273 04] o044 191m| 78 13 1600 260 213) 0. o014 261m 7 1
1800) 2500 273d 0.1 o048 241m| 7 13 1800 2500 2730) o] o1 amam] 7d 4
2000 273 04l o018l 231m 79 12 2000} 2501 273d o 04 2810 79 1
2240 273 0.4 o018l 281m 74 14 240 2500213 oA o2d 201n| 81 1
| 2500 2730 04 048 271m| 79 18 2500} 2130 03 o37j 291n{ 8 14
2800) a5l 21ad o 024 281 8 21 2800} 2000 2730 0.4 031 3c1n] 63 19
3150) assi 213 o4 o024 281 80} 17] 3150) 15} 2751 037).31 301m 84 2
3550 a5l 2730 0.4 025 201 81 17] 3550 314 27151 037] 31-1m] 8] &
4000 2751 0.4 037 201 81 17} 4000 3 : 031l 321m{ 84| 2
4500 2151 04 037 274 79 q 4500 at 055 32-1 84 2
5000 1374 04 031 24-1m] 76 24 5000} 400] 2788 055 31-1m| 83 )
5600 a0l 137 08 031 51m 77 24 5600 a004 2788 04 055 3010 82 2
sa00]  4s00] 137 0 o054 25.1m| 74 2 630 as0] 13971 04 0.53 291m) 81
7100 so0) 137 o4 o058 261 79 :ﬂ ma asof 13571 o o075 231m{ 81 21
8000/ % 130711 04 0_5§ 27-15 79 35 8000) s00f 1399) 0.4 0.73 201m| 8
9000 13071 04 osd 301m| 81 3 2000 so0f 130 o4 o074 301m| 82
10000 s60 1304 o o074 32.1m| a2 x| 10000) saof 130 o o7 311 =
11200) 560) 1304 06| 079 331 83 3d 11204 seof 130 o] 1] 324m sd 4
12500 of 130d o7 11 33.1m| e 43 125001 1q05  0d 11| 3310 83l
14000) 630l 1304 o, 1] 331m| 83 4 14000} 63g) 1409 od 1.4 331m) 83 4
16000) Mol 1404 10 1.4 33-1m| 83 5¢ 160004 710f 936 od 11 321 82 62
18000 710l 1404 10 14 334m| 82 58] 18000 ol 936l 1 1A sa1md 83 4
20000 o0l o3¢f 1. 18 331m| 82 148] 20000f  eoof ose) 19 14 351nm| 83 119
22400 mg 93 1] 15 341m| 87 145 22400) 800} 936] 14 24 3s1m 84| 134
25000) oo 14 15 35iml 683 145] 25000) soof oa1] 171 24 ar1m] sd 132
28000 1000] 69l 1.4 15 351m| s 191 28000) goof sa1] 1 22 ar1m] sd 167
3150 1000f 7o 1.4 22 351m| s 210) 31500} go0f 954 20 a3 37am{ 81 1
355000  t000] 7084 2] 27 37-1m| s 210) assof  1000] 9sal 24 ad a7an| s 21
40000f 10000 708 23 a0 3sim| s 223 ap000)  1120) 7of 24 3ol aram| s 317
asoon) 11200 7o 26 39 37.1@] o 217, 4500 1200 708 24 4o 3810 Bﬂ 352
50000 11200 708 24 acl 371m| e 357 5000 1200 71d 34 aof a1l sl 354
ssooo]  1250] 71 3 4o as1m| e 426 ssood 11204 719l 35Sl agamd sd  4ad
63000 1250 71 a7 55 sstm e 430§ sacod 12500 7ol 4] 54 3a1m| sd a3
Bezugs daten; Dichte= 1.2 kg/n? Refarence: Density = 1.2 kg/m®
Umrech facters
Druok/Pressurs: 1 Pa=0.01 mhar=0.102 mm=1.4504 x 10°* Psi=0.868 x 10° at=4 02 x 10 2 in WG
Volumenstrom/Velume flow rate: 1 Ph=2.777 x 10" m'/s=0 568 cfm=4.4029 gpm
KrafbedarPower: 11A=1.341 HP=1,360 PS=1000 Nmvs=0.24 kcal’s
Demarkingen: Remarka:
1) Dlla hiar gotrofana Auswahl ist nist eln klsiner Tell der méglichan 1) Thae shown salection only represents a small part of the possible fans for sach
b Aodere Drehzahl g ot WOkl int. Othar fan speeds, lower sound prassura o hetter effidency can in
birszorer Wikungsgrad karin in den mefsten Fallen resizien werden mad casas ba seledlad.
2) Gosddra A e und aind nicht 2) Disturbed inlel and outlet conditions have nal bean considarad
3) mﬁ'ﬁ- Auswahl adlita mit sinem unaerar Verkeufaingenieurs 3) Afinal selection should ba discussad with ona of our sales angineers
abgeatimm! werden,
WITTs SOHN
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Axial-Ventilatoren Axial Flow Fans
Typenauswahitabellen Fan Selection Tables
Direktantrieb /Direct Drive 50 Hz
Gosamtarusk [Total proa: 260 P
Vol Gesamt- Volumen- [Ventiator]
stom masse | strom giote ol stungllefstung
Volume Total Volume- Shaft | Motor | Sound |Sound] Total
flow rate i mass flow rate | Fan size [Spaod| power | power power| mass
mh i ka mdh N Jmint] wv | v | a8 Jasa] ke
1000 280/ o7ad 01 oa8 2&1@4 iz 13
1120 2730 01| o044 251m| 74 13
1250)  250] 273 04] o041d 251m| 7 13 o1 oael 271 s 13
100 250f 273 o o0ae 261m] 74 13 0d o2 281m 81 14
1000]  250{ 273 04| o048 27.1m|  sd 13 04 o024 281m 81 14)
1800 27300 a2 a9 %&% 81 13 of oaffo1d s 1o
20000 250 27300 0.2 028 281 31 14} 04 03 a0 8] 21
220)  250) 273 02 025 291 8 14} 04 o0a7] a0 8 21
2500) 2500 2751 o0 o037 201mf 83 14} 04 oa3rl 301m s 2
2600} 280] 2751 04 037 20.1m| 8 1 03 osd 31 s
3150]  a18) o788 0.4 037 281m| 81 21 a5 a1e 2788] oA o054 ar1m zsg1 g
3550 Mgl 276 03 037 301m s 21 3550} 31 2788] o4 o5 21m e84
4000 38l o788 04 054 321m| 85 23 315 o798] 04 o055 321m] 4
4500f  3s8] 278 04 054 331 86 1 iﬁ s 278l of o7e sa1m] s 2
s000]  3ss| 279l 04 o5 341m| ed 1 sooof 358 2806l o o7d 3sam] s 2
560 :ﬂmal 08 o074 351m| @7 23 5600 400 2006] od o7 a1m s o
6300 2826 06 o07d 3e1m| e 224 oo a0 2e2e] o 1ol ssam s
7i00f a0 2826f o0.6) 075 36-1m| 84 23 7100 asof 282 o] 14| 351l :3 27
sooo]  soof 138l 06 074 301m| 8] 3 sed 1409 o 1] 341m 47
oo0of  soof 138 o7 14| 341m| ed a;ﬂ % soof 1405 od 11 351m] ed 4o
10000} 560 1408 08|  11] 331m| 83 4 1000 s6cf 1409 od 1 as1m e 42
112000 560] 1408 09|  1.1] 341m| o4 jﬂ 11208 sef 108 ol 1 aranmd el g
12500 560 1404 10| 14 a21m| 4 4 12500 secd 140 1 15/ 3s1m| 8o  4d
14000 esﬂ 10 14l 14 351m| e 53' 14000f 63 1409 1 24 371 8]  sd
16000 1409 18] 14 351m| 8 5 1600) Tl edi| 1.4 24 3e1m| s s
18000 710] 1404 14 27 381m ed | 18000 1ol o4l 1 24 aranm| s 2l
20000 a0 o4l 16 27 361m e4 132 200000 8ol 95 1] 24 3man] e 134
22400} 041 18 24 38-1q 86l 132 22400 95 24 3 aotnl s 154
25000 953 2o ad 3s1m| 87 153 250001 of 053] 2d 3d 401 84 153
| o000 ool o534 24 ad asim| sd 189 2000  eod 53 27  4d 4t-1m sa 191
315000 00| 9531 24 ad 371m| ed 189 atsof g0l os4| 24  4d ar1n] e 191
35500f 1000] 953 28 ad 331m| sd 218 3ssoof 1000 954 34 4 42 ad 218
400000 1 054 31 ad 3sam| sd 218} 40004 1000 o49f 3 5| 431 a1 zﬁ
as000f  1120] 954 36l  ad 3s1m| ed 312 4500 1200 oa9] 44 54 441 97 3m
so000f 1120] 720 a2 5H 401m| el 356| 50000 11§ 965 4d 78 a1m| of 35
550000 12500 720 47 5d 421m| o 430} ssoof 1280 ges] 571 7 astm| odd 4
63000) 12500 720 53 78 431m| 99 451 paoof 12500 965 64 7 a5im| o ax
71000] 1 720 5 74 441m| 97 548 7100d w0l 96s] 7 11 4510 0o  sud
goooe] 1 724 68 11 441m| 92 588 soood 1o 74| 74 11 4o 94  sed
oo00)  1400f 72 874 11 451m| oA 5863 9000 1o 728l o 15 4s1m] o eed
100000]  1e00] 724 107 15 451m| o 813 10000 10of 726] 104 15 am1n] o eed
Bezugedaten: Dichta= 1.2 kg/m' Referance: Density = 1.2 kg/m’
DruckiPressure: factors 1Pa=0.01 mbar=0,102 mm=1 4504 x 10"* Psi=0.880 x 10° atm=4 02 x 10 7 in WG
VelumenstremiVolume flew rate: 1 mPh=2.777 x 16* P/s=0.568 clm=4.4028 gom
Ki ower: 1 KW=1.341 HP=1.360 PS=1000 Mrmy5=0.24 Kcali's

Bomedkungen:
1) Diw hive gekoflione Auswabl it nur ain kisine: Tl dar miglhichan

flamarie:
1) Tha shown ssliction only represente a smal part of the possible fans for each
working paint. Cther fan speads, lower sound pressura or batter efficlsncy can in

busaarer Wirkungagrad kana 1 don rraisten Fallan reaksiort werden fmou cases be sslecied.
2) Emﬂu_ A g% und s nithy 2) Disturbed lnlet and outlat conditions have not been considered.
wichuchtigl
3) Emlndqﬁhgoﬁ:aﬂ soifte mit einam unserer Verkaufaingenisure 3) Afinal selection should be discussed with one of our sales engineers,
@ et wa
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Axial-Ventilatoren Axial Flow Fans
_Typenauswahitabellen Fan Selection Tables
Dicoktantrieb /Direct Drive 50 Hz
tdruek (Totgl proasy 4P
2 Gesant. Volumen- Gosamt,
stom grobe | zahi flgistunglsistung masse strom masse
Volume Shaft | Motor Total Vdume- Total
flow rate | Fan siza ool or | power [pressure mass flow rate mass
m’h ON _min'] v | kW | dB(A) [dBlA)] ke mh ka
1600 80| 2751 0.4 037 32.1m 84 19 1600|
1900] 280 3751] 0. 037 321m| 4 19 18
2000} 280] 2784 03 037 32-1m| 84 1d 2000 0,55 34-1m)j 86 21
2240 315i 2788 0.3 037 331 83 21 2240 058 351m| 87 2
2500) ang sl 04 o037 3 8 21 250 055 36-1m| _sel
| 2s00] a5 21 04 055 3a1m| 86 2 2800 054 361m e é
3150 3% 2799 04 054 341m| s 23 3150 075 38-1m| 6d
3550  as{ ool o 05 3s1m] a7 2 3550 07e a71m| sd 2
4000  a18) 282 o 079 351m 7 2 4000 1 3maml e o
4500 35{ 28264 06 075 351mj 87 21 4500 1,1 37-1mj 8% 22
5000 282 O.d 0.784 351 87] 21 5000 1.1 36-1m 864 ps
5600) 2026 07] 19 381ml e 2 5600 14 at1m]  ed
| 6300 4000 26271 04 1,1 36-1 86 2 6300| 1,14 381m a0y g
7100} 4501 2827] 0.9 1.1 37-1m)| 9% 2 710 1.4 40-1m 97 3
8001 450 2834 1.1 1.4 381 m| 90y Sd 8000] 14 41-1m) 93 K,
9000} 5001 283§ 1.2] 1.9 391 mj 91 36 9000} 2,4 41-1m) 93 34
10000)] 2838 13 1.5 401 921 42 10000 22 40-1m{ 93 408
11200 2630) 15 24 a14m| o 44 11200 24 ataml 9 4o
12500 284 1.7] 2.4 421 m) 92} 4 12500] 560] 1413 1,9 34 41-1m) &1
14000} _ 620§ 2842 1.9 2.4 A11mf 91 52 14000] 560] 1413 2.7 30 42-1m 92
160004 1413 2,01 3.0 39-1m| 844 6 16000 630] 1413 2.9 3.0 42-1m| 92 608
18000 10| 1413 2.1 3.0 4041 90 Gd 18000, 830] 1413 2.9 40 43-1m 94 83
20000} ol a1y 22 3 at1m] 91 | 20000f 710l 1424  3d] ad aaim] e o
22400) il 27 ag 431ml 91 116] 22400 nﬂ 192 34 ad 49wl ol
| 25000] 200] 1424 3.1 4,04 45-1m) 93 16_3 25000 800] 1436 3.4 1
2680004 ﬁ 1424 3.4 4,0 44-1 mj 9 16 28000 1438 4,08 147
31500 349 3.6 55 42-1m| 90y 196; 31500 1441 4.1 . 171
35500 1(@ 949 4.4 5.9 451 m| 93 2% 35500 1441 5.9 7.5 50-1m| 9 2208
40000 1M 965 4, 55 47-1m)| 95 22 40000 1120] 1441 6.4 74 52-1mj 97} 314
45000} 1120 964 5.2 75 481m| 9@ 356| 45000 11 1441 6,7 74 50-1m 96 314
50000{ 1 Qﬁﬂ 5.9 74 491m 97] 35 50000 1120f 96 7.0 110 47-1m| 95 377
55000 1 Séd 76 110 48-1m| ele | 450 55000 ‘l_‘.’_iﬂ 965 841 11,00 43-1m| 964 451
53000 1 963— 784 110 47-1m 95 451 63000) 12501 97 9.8 150 49-1m| 97} 491
71000 1410] 96d 90 1.9 4&1m 964 548 71000 4ol 97 1094 150 50-1m 94 584
80000, mo] 97 10,4 154 481 m| 964 588 80000/ 140(4 97y 12,4 1504 50-1m) 98 58?‘
90000 1@1 726 114 150 47-1m)| 9! 8172 90000 180!li 729 131 150 49-1m) 97) 81d
10000 1@ 72§ 11.4 15,0 47-1m) 95| 81; 100000/ 18 72 14 22,01 49-1m| 97 91d
Bezugsdaten: Dichte= 1.2 kg/n? Reference: Density = 1.2 kgim®
Ui uC facters
Druch/Pressure: 1 P2=0.01 mbar=0.102 mm=1.4504 x 10°* Psi=9.860 x 10° atm=4.02 x 10 2 in WG
VelumenstremiVolume flow rate: 1 0h=2.777 x 10°* n/s=0.588 cfrm=4.4028 gom
KraftbedufiPower: 1 KW=1.341 HP=1.360 PS=1000 Nr's= 24 kealls

B emerkungen: Resarkn:

1) Dia hier g it nur sin kdeiner Tell der maglishan 1) The shawn salection only rapresents a small part of the possible fans for each
Vantitataren. Anderw Orahzablen, nigds Schalidnick adar warking paint. Other fan speede, lower sound pressure or better effidency can in
biossarer Wikungagrad kann in den moitten Falien reabsiert warden most caoed b selecled.

2) Gaslde 9% und 4 wind nicht 2) Dishurbed inlet and outlet conditions have not bean considerad

3) gnmmm soltte mit einem unserer Varkaulsingenisure 3) Afinal seleclion should be discussad with one of our seles enginaers.
abgaatienent werden
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Typenauswahltabellen

Fan Selection Tables

Direldtantrieb /Direct Drive 50 Hz
Gosamtdruck Totai prossure 500 Pa
Vol Mentilator-| Oreh- (Wallen:| Motor- | Schall- [Schall] Gesamt- Schall-IGasarmt
stom | grofe | zahl fleiswngleistung druck |pe masse masse
Volume Shalt | Motor | Sound Sound|  Total Totel
flow rate | Fen giza | poweer | power |prassur r] mass mass
mh | ON fmint| iw | ww | a8ia) |dBA)] kg kg
| 2500]  as{ 282 o o074 aram| s 25
2800] 2626 o o074 331ml o 24
arso]  a18( 28260 03] 1.4 s81m| od 26 a150) 3182827 1. 14 4gim| 101 2o
35500 355 28060 08| 1.4 s0am| o1 22 aso] sl sl 1 1d asam| 10d A
4000) 353 28271 o8l 14 2e1m| g 22 q000f 355 2838 1.4 18 47.13 o 2
08 19| 401m| o 23 500} 365 2838 1.4 14 454 o7l g
10 14 401ml o2 25 5000 3550 28368 1.4 1 421m| o4
11 13 a14m| o3 25 500l anof 2838 14 24 431m| o a0
12] 18 411m o3 2 e300 400l 2847 1.4 27 431m| of  ad
1.41 14 411m| o3 30) 7100]  400f 2844 17| 24 44tm[ 9e 30
ﬁ 16 27 at4m| o3 2 gooof  4sof 2669 1. 24 ae1m| gel 34
9000) 24 18] 24 424 94 40 2000) 2863 21| 30 441m| o] 46
10000 2864 20  ad 95 46 10000 2063 22 3 441m| o
11200 264 29| 3 96 52 11200 sa0l 2863 2.1 461 m| 97 69
12500) 2863 28] 30 461ml 96 53 12500 580] 2871] 3.1 4,5 aam| 97 69
14000) 2864 27| 40 451m| 95 76 14000 osof 267| 34 49 471m o7l 7o
10000] 630 142 30| 4o 431m| od 83 1e000]  710] 1439 3.9 9 oo
18000 7o) 1424 35] 4 441m] od o 15000)  710] 1436 4.4 o1 11
20000 7of 143 4.1 s,a 451m 9 100§ 20000 710] 1441 4.9 ol 1
22400 143 44 54 461 98] 147, 22400 800} 14411 53 -
25000 8001 1441] 44 54 471 98] 147} 25000 800 1441] 5.7} 98 1
| 28000 ﬁ uafl 5d 55 481m| o 17 28000] 80| 144 6. of 1
31500 1441 54 78 481m| 98 1924 31500) ﬁ 1458 7.4 9q 239
3s500]  1000{ 1441 63 74 491m| 97 2204 35500 1459 8f 11 511m| od 239
a0000f 1000 964 7.4 11 451m| od 283 40000] _ 1000] 1459 s_& 110 511m|  od 262
45000 11200 9 8.4 110 47.1ml o7 377} 45000 1000] 14590 106 150 511m| oo 28]
500000  1120] ord 9l 11,0 494 97 377 50001 1m20] o1 124 15d 511 od 417
550000 12500 o7l 104 150 51-1m| ol 491 ssoEEI 120 ored 134 15 sotm] tof 417
3000l 1250| ord 114 150 501m| od 491 oa00] 12500 o7 144l 184 s2.1m| 10d 57
71000  1ap0] ord 133 1500 511m| od 5841 710000 ta00] o7 163 184 s31ml 101 674
80000]  1400] o734 154 184 s21m| 10q 673 80000, 1400{ o77] 184 220f 531m| 101 eeq
90003 1600l o7 17.d 220 524m| 100 836 ooooo]  1600] o77] 208 sod 541m| 104  codl
10000! 1 733 184 220 51# 99 836 100000] 1600 977] 2_3.1| 3000 54-1m 1024 9
Bezugedaten: Dichte= 1.2 kg/n? Raference: Density = 1.2 kg/m’
Umrechnung facters
Druck/Pressure: 1 Pa=0 01 mbar=0,102 mn=1 4504 x 10 Psi=9.080 x 10° atn=4.02 x 10 2 in WG
Velumenstrem/Volume flow rate: 1 MM=2.7T1% 10" m'fs=0.588 ¢fm=4.4029 gpm
KrafbedarfPower: 1441341 HP=1.360 PS=1000 Nnvs=0,24 keall's
Bemekungon: Remarks:
1) Dil hlul mmm Mmhl ist nur oin Wiolner Toil der moglichon 1.)  Tha shown sslection only rapresents a smak part of the possible fane for each
oder warking poind. Clhvr fan speeds, lower sound pressura or better efficiency can in
umm\wmwnmn ' dn reltan Fallon toalsiont warden mast £aces bo so
2) ?usm- g und A sind nicht 2) Disturbed inlet and uullul conditions have nol been considarad
3) 3) Afinal selection should be discusssd with ona of our sales enginsers.

abgratkrent wel

=] -ndgniipr;tﬂm nclite mit einem unserer Verkaufsingenieure
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Typenauswahitabellien Fan Selection Tables
Direktantrieb /Direct Drive 50 Hz
Gossmidruck [Tetal preasse 900 Po Gosambdruck /Total progsure 1000 Pa
/¥ [Ventiiator{ Droh- Wellan-| Motor- | Schall- |Schall Gesamt- Volumen- [Ventiator{Crah- MWellen-] Motor- | Schal- [Sehall it
stom o | zah! Jalstungleistungl druck ggge_l_‘ masse srom 86 | zahl Jalstungielstungd druck |peget | masse
Volume Sheft | Motor | Sound Total Volume- Sheft | Motor | Sound {Sound} Total
| flows rate | F Sz5 power | power uars | mass flow rate | Fan 6Ze power | power powar] mass
mh DN |min" W | kW | dB(A} |dB(A) m’h o | kv |t | dB(A) 1dB(Al] kg
40000 socd 2838 1.4 2@{ 51-1ml 103 40 4000)
4500} 283 11 22 511m] 104 40) 45004
50004 2847 1.g 22 52-1mj 104 408 500! 5008 286! 2.4 34 541ml 103 ﬁ
56004 2842 1.9 2,2 431m| 109 34 560! 5008 286, 2.4 3 51-1m| 10
63003 286 2,1 3.0 45.1m__ 97] :ﬁ B30 4504 286 2 3.4 47-1m) 95‘
71008 288 2.3 3,00 46-1m) 984 A() 71008 4504 286 2.8 48-1m| 1004
80004 80004 4504 2871 3.3 48-1m| 1008

& 2s6d 25 3o 461m| o 40}
9000f  soof 2863 28] 4 ag} 63
46-1m

98 63

10000} 500§ 2871 301 4,
560)

14200) 271 34 40 481m od 64 1120 560 2894  4.0f 511m| 102
12500 1250 20000 4, 521 m

371 55 50-1m| 100 84
47 554 50-1m 91

A,
4 57
4. 5]
9000/ 4508 2871 3.9 4.5 43-1m| 101 571
10000 3?892 3.6 55 49-1m| 101 76
5, 4

5

Bezugsdaten: Dichte= 1.2 kg/m’
Umr e

14000 } 140 ssf 2000 so 7 sera[ 105 o
16000 1 5 14 a81m| a 116 1600% 70 144 el 119 se1m| 107 15dl
18000f  7i0) 144 6. 75 51-1m 116 1e00) i) 1441 7 110 551m| 104  15df
20000 1441] 64 74 521m 162] 20000f  a0of 1458 s8] 11.0f s01m| 101 20
200 eodd 1441 740 119 s11ml 109 204 224% soof 1458l 87l 11 st.1m] 10 2

2500f  80d] 1456) 7.4 119 491m] 100 20 as00f  ooof 1450 sl 119 51-1m 103 2%
2000 ooof 1456 8 119 so-1m| 101 239 2800 oodf 1454 10, 2561
stsof oo 1459 el 110 s01m] 101 23 31500 2

assol  1ooch 1asd 100 154 52.1ﬂ 101 283 35500 3

oo 1000f 145 114 289 40000 ag
45000l 1150f 1459 134 377 45000 39
50000} 11200 1454 397 50000 41
ssoodf 1250 1464 471 55000 56
I R 598 63000) = |
7i000f 1400 977 763 71000 s00f ori] 264 s00f 57.1m| 105  7aa)
so00f 1400 o7 769 sooog]  1a00f o7 287 37,3 s7.um| 108 @

oo 1eoed 977 | goo0of 160t} orgd 324 37 53-1m| togf 1001
s00000f 1600 07 1001] 100 160 o8t 3od 4g] setm| 106 121q]

Reference: Densily = 1.2 kg/m®

1 Pa=0.01 mbar=0.102 mm=1 4504 x 10 Psi=0,889 x 10° atme4.02 x 10 7 in WG
1 mfh=2.777 x 10% mifs=0 588 ctm=4 4028 gpm
1 KWA=1341 HP=1.380 PS=1000 Nm’s=0 2 keal's

facters
Druck/Pressure:
Velumenstrem/Velume flow ras
Ki ower:
[l ermariim gen:
1) DilNllﬂIIo:::ONMNbﬁnw ain keiner Toil der maglichan
ader
bossarar Widngsgrad kann in den n!Em!Fllknn-hm werden
2) Eﬂh k\wemlngo und Ausiritisy ehalini s sind nicht
3) Bra ondﬂﬁl Muipeeshl sciite mit einam unserer Varkeufsinganioure
abguatimmt woiden

| ) Thn sihewn aalection only rapresents a amal part of the possible fans for each
. Other fan speads, lowsr sound prassure or better effidency canin
Mc:nl b selsclad.
2) Disturbed inlel and autlet candiliona hava not been considsrad

3)  Afinal salaction should be discussed with one of our sales engineara.
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Typenauswahitabelien

Fan Selection Tables

Direktantrieb /Direct Drive 50 Hz
G esnmtdruck Tatal 1208 Pa Gosumdruck Telal prossirs 1000 P
fenti Motor- Schall- [Scnai- Gosamt- Volumen- [Vantiator-|Oreh- Maltan- Motor-
stom | grke oistuncgeistuncd druck |pegel | masse strom grole | zaehl druck |pegel | masse
valume snan [ Motor | Sound [Seuna] Tota volume- shaft | Motor | Sound [Sound| Tota
flow rate | Fan size f power | power prassurdpower|  mass flaw rate | Fan size [Spead) power | powar p mass
moh | v fmint] v | ew | asia) [osa| ko mh o fmin'| wy | kv | oB(a) [oBal] ke
5001} 78| 5000
5600 84 5600
6300 84 6300}
7100 78 7100
8000 72 sood  seod 2004 7 11 eo1m| 110 13d
00} 2804 47l 55 52.1m] 10 7 oo 500 2000 7.l 110 57-1m| fogl 13
10000 200 48 55 531m| 10 84 10000f  soof 200f 7] 110 sa1m 108 133
11200 2000 56 7.5 541m 104 87} 1120 500 2000 7.6 11 52.4m| 106 133
12500} ﬁzsou 6.4 7.3&5.111' 108} 87 12500 seol oe21] 7 11 s0.1m] 106 1
14000} 2000 64 75 551m| 108 ol 14000  sotf 2001] s 11 sa1m| 107 4
16000 &3] 20211 74 11 s51m| 108 145 woo0f  630) 20011 od 150 571m| 107]  147]
1soof 71 2001] 9 11,3 50-1m] 109 154f 1800 2027l 114 159 s5am] 108 17
2000 7ief 145 113 150] 631 m| 119 179 o000 e30f 2927] 124 15 53m| 108 147}
2000 eoof 1459 120 15| 53.1m| 108 22.3 2a0 7o 2027 146 184 sa1m| 110 ard
2500]  soof 1as5d 127 150] 531m| 104 2 25000f  s00f 2031) 162 220 satm| 110 24
280000 coof 1459 140l 185] sa1m| 10 2144 28000)  1000f 2031) 18 22¢f soim| 117  acd
31500 1464 153 18] 551 m| 108] 276 a1s00f  t120f 145 214 0] soam| 114 40
355000 10000 1464 166 22.0) 551m| 108 323 assoof 1120 146 226 300 66-1m| 114] 494
2000 1000 1469 180 220] 551 m] 10¢f 324 4000 1120f 146 244 30.& e51m 113 94
45000 t120f 1464 205 308 57-1m| 107 494 asooof  1i20f 1a6q 28 37f 64.1m 113 560
so000f  1126f 146 22.;|_ao.n 5¢1m 107 494 soo00f  1120] 1474 a1 ard 621mf 110] 562
ss000  1250f 146 256 30,0 e0-1m| 108 566 55000f  1120) 1474 247 a5l etm| 11d] 612
63000d  1280) 1474 283] 370l 60-1m| tosf 836} 63000 120f 1474 37 a5 601m| 110] 813
71000l 1a00f 1474 328 av.f som| 108 73 rooof  1250] 1474 414 s5f et-1m] 111]  7eq]
| sooodt 1400 os1] 374 asof setm| 107 1073 1250] 147 550 611m| 111 7ﬂ
goood 14000 ost] 304 450 6o1m| 10ef 1073 9000 szal 75 e1-1m| 111] 1
100000 40 9s1] 419 55.3 gt-1m| 109 1143 100000f 684 9o eo-1ml 110l 1128
Bezugedaten: Dichte= 1.2 kg Reference; Densily = 1.2 kg/m®
Druck/Proasure: o 1 Pa=0.01 mbar=0,102 mm=1.4504 x 10°* Psi=9.889 x 10 atm=4.02 x 10 2 in WG
Velumenstrem/Volume flow rate 1 Ph=2.777 x 10* n?fs=0,588 cfrre4.4029 gpm
KrafthedarPower: 1 KW=1.341 HP=1.360 PS$=1000 Nrws=0.24 kcaV¥s
Bamadamngen: Romarks:
1) Dia Klar gedrofene A i in kleiner Tail der mig 1) Tha shown sslsction only rapeesents a smal part of the possible fana for each
Varilistoren. Andors Dreh ' working point. Other fan tpaads, kwer sound pressure of bettsr efficencycan In

mast caten ba salected

2)
3)

bassarer Wdumgsgead kann b dan matsen Fallan resienrt waidan
Gendie A i

und Ausiritier

Eing endgtitige m‘nnhl callte mit einem unearar Verkaufsingenieure

abgastimm wer

eind nlcht 2) Disturbed inlet and outlet conditions have not been coneiderad.

3) Afinal salection should ba discussed with one of our salee engineers.

WITTsSOHN
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merkungen:
1) mhlurwvﬂono gl [ nur oin ideiner elluarmoullman

beaseror mwxd kern in den meisien Ibﬂmﬂsmwﬂm
2) GestOrte nsirdmungs- und  ustritis erh [nisse sind nicht
berCxckaichligt
3) ina andglitige uswahl solite mit einem unssrer erkaufaingenieurs
abgestimmt werden

Rev.CO | Data: 31/10/08 El. MV146P-PE-GNS-2005-C0
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-
Axial-Ventilatoren Axial Flow Fans
Typenauswahltabellen Fan Selection Tables
irektantrieb / irect i 660 z
120 Pa Gessmidruch Total 180 Pa
olumen entllator- Schall- [Schall{ Gesamt- olumen- | entl reh-| ell Motor- | Schall- all
stom | griks | zahl gieistungl druck | peget| massa strom Ra | zah druck | pegel | masse
olume Shaft | Motor | Sound |Sound olal olume-~ Shaft | Motor | Sound ‘suum otal
flow rate | an skzm |5 power | power |p power| mass flow rate | an size power | powar p mass
m’h min' | k k d () [d () kg m*h min' | k K d()|d ()] kg
1000| 10000 280 3276] 04| o022 23] 7e] 13
11200 230 s27e] o01] o022 23-tm| 76 13 1120} s7el 04 022 2¢m] 7] 13
1250 280 1619  01] 048] 2tam| 72 1 1250 3278] 041 022 24m| 7] 13
1400} 1619) 04| o418 201m| 72 18} 14000 2808 3278) 041] o022 26-m| 78] g}
1600 318l 119 o04] 015 20tm| 72 zﬂ 16000 280 327 04] o022] ar-] 7ol 14
1800) 318 1619] 04 o048 21tm| 73 2 18000 318 1] oa| oas] 234m| 7 29
2000 % 1819 o4 o018 21-tm| 73 16 021 241m] 7¢] 20
2240) 16190 01 o018 22-1m| 74 16 021 24tm| 76| 18
2500| ﬁ 1619 o1 o018 21m{ 73 17] 021 2¢tm| 77| 14l
2800/ 1619 04| o018 22m| 74 17] 021 25m| T 1
3150] %1019 01| o021 23tm| 73 21 021 26tm| 77l 14
35501 1846 02 021 zm 76| 21 030l 261m| 77 22
4000] 1646 02 021 241m| 7 21 030 2e-m| 76 22
4501 1646 02 030 25tm| 78 2 030 26-1m| 78  29]
10060 02 030 25tm 79 :ﬂ 044 27-m] 7ol 26]
s600] 1060 03 030 261m 74 3g| 044 30m| 80l 34
8300 630l 1098] 0.3 0.8 261m 74 44) 044 3t1m| a1 34
7100, 630 1096 0.3 048 27-1m|  77] 44) 048] 201m| 79l 44
8000 710) 1006] 0.4 048] 201m| 7 53 066] 201m| 79| 4
9000]  710{ 1098) 04 0.5 28-1m| 76| 5 06| 30-tm| 80 54
10000, aoof 830 o4 os6l 261m 77| 10 066 31-im|  a1] 54
11200] _sool s3] o5 osel 2-1m| 7a 108 090] 3o-im| 81 108
12500 8300 06 oed 27-tm| 74 13 090 31-1m| 82 106l
14000| 82 o8 090 28-1m| 79 14 090| 31-im| 82 108
16000) 82 048 090 281m 79 172} 13 atiml 8 13
18000 1 8200 o8 13 32m| ed 173 13 at-m| 82l 173
200000 11200 7080 09 13 314m a0 267] 13 s2m] 82l 17
224000 11200 7080 10 1,3 314m| 0 267] 1,8 341m| 83 285
2s000f  t1aso| seel 14 1.3 a21m| eq 341 16 341m| 84 288
28000 1280 seel 12 1.4 329m e 356] 18 3e1m| 83 a8
a1s00] 1400 see] 14 1.8 331m| a1 436] 26| a51m| 8 a7
asso0] 14000 sesl 17] 26 axtm| e2 478 3850 1 sasl 200 26 et 03 a74
40000] 1ﬁ 566 100 2.6 34-1m| 82l 7| 40000 1 seel 23 26 35am| 8] a7
45000( 1 508l 22 26 341m o3 478 asooo] 1600 seel 271 36l 2sam| e4 a4
50000] 1% 508) 28 36 351m 83 831 30000) 1% 588] 300 36 40-tm] 84 631
55000, 4 27l 36 36tm 84 831 ss000] 1 508l 34 48 41am| 86l  o64
e3000]  1600{ s88] 23] 4.8 o7-1m| es 566} saooo] 1800l seel 39  as 421l el  6sd
Bozugsdalon ichte 12kg/m* Reference enst 12kg/m’
" .
Druck/Pressure: 1 a 00tmbar 0102mm 14504 10 sl 9889 10%atm 402 10 'in G
Volumanstrom/Volume flow rate: 1m%h 2777 10*m¥s 0588 cfm 4 4029 gpm
Kraftbedart/Power: 1k 1341 1380 S 1000 mis 024 kcalis
Ba Remarks:

1) he shown selection onl repressnts a small part of the possible fans for each
working poirl  Lher fan speeds, lower sound pressure or batter efficlenc can in
most cases be sel

2) Isturbad inlet and outiat conditians ha e nat basn cansidersd

3) final seloction should be discussed with one of cuf sales engineers
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Axial-Ventilatoren
Typenauswahitabellen

Axial Flow Fans
Fan Selection Tables

Direktarriob /Direct Drive 60 Hz
wulﬂnﬂ assurs 280 Pa
Dreh- [Watian-

srom u& 2ahl |loist massa

Molor | Sound |Sound Totab Volume- Shalt Tatad

power power | mass fiow rala_| Fan siza M mass

kW | dB(a) | dBA) kg m*h DN _ | min' | kw kg
02 251w 74 13 o 25d szel oa| oz zrae] sl 1
02 251w 0] 13 1120) 250 2276] o4 o022 274 e 13
022 2610 79 13 1250 26 3276]  o01] o022 21 1| 13
024 284m{ 79 13 1 a276] 01| o02d zeam] 81  1d
021 28] 9] 17 1 a276] 02| 02 284w a2 13
022 274m 80 16 1 as01] o2 o.ﬂ o] 8 16
o,z_é 2813 804 168 2 2 3301 0,21 0, 31-1md 83 16
022 284m| egl 19 2240) 318 3001 o2 o3 st s g
030 27| 79 19 2500] 314 s346] o0z o3 sotm] s g
034 27-13 7 17 28 s8] 03] o4d 31| 83 18
030 274m] 79| 21 a1 36| 03] o4d 3210] 8 15
3550l aoof 1es8] 03] o3d] 284m] ed) 21 35500 1676 04 04d 301m| 8 21
a0of  as0] 1es8] o0a] o0a4d 20-m] sdl 26 1676 04| o04q 30| 82 2
asool  asol tere] 02| o04d 201m a1 24 45 1676] 04 o6 31| sl  ad
5000 :ﬂ 67e]  oal o04d 20m 81 26 s000] 450 1679) o8 osd atam| s 3y
56004 1676] o4 osed 20-tmf 81 41 5800} soof 1679 05| o06d 284n| 84 44
il se) tor] os| osd 321m] &) 47 5300 ﬁ 1679] 06l oed azm| as 4
7ol sed 1670] ol oed s3m] e 41 7100 1 o8] oo s4m] s 34
sooo]  es0l 1670 o] o6 341n| a9 54 8000 seof 1696 07 o090 35tm] &5 3
a000) 1e88) 07 ood 3sam| a5 45 9000 1686) 08 14 3eim] el 4
10000} :ﬁ 1002 07| o9d 321nd 82 59 10000 191 ool 13 3e1n| s 49|
11200 :ﬂ 1007l  os] o09d a31m 5ol 11200 7o 1so1] 14 1A aram| 86 a

12500) 11230 ool 13 334m{ a4 10} 125000  wd teot] 12 14 3sin]  ed

aood  soo 1123] 1ol 13 aatm]  ed 109 14000  sodd t1zel 12| 1dl 3sim] e 15
16000 godf 1123 12| 13 asam| s 130} 16000f ool 11200 1.4 18 351m] el 11
18000} % 12 13 14 3sam] 84 145 13000} ﬁ 1120] 18l 14 se1n] el 1eg
20000 1 sar] 14 14 am1md a4 191 20000] 114 17 28 aram] 67 162
zzﬂ 1% 87l 18] 1 37am] e 191 22 to0 1144) 21| 2e 4oamf sl  1eqf
2 tao] ssol 18 26 aram| el 304 2 1000 114¢) 23] 26 dotm] s 169
28000 11200 sso]l 20 26l 371w el 304 20000] 1120 ees] 25 3 sstn] g 317
atsof 1250 ssol 24 2e 3sam a7 a7 315000 11200 863l 27 3d som| ag]  a317]
355008 1 053] 28] a3 4aind 4 301 asso0f 1280 ssal 33|  3d 401] ag 30
so00f 1 6] 20| af a2am| ] 488 a0000f 1250 se4 37l gl asan] e  aod
4soo0] 1ﬁ 708) 32| af 42am| o7 48 asﬁ 1ﬂ 864) 44 66 as1ml 90 527
teod sse] ag]  af a210] 7 666 50, 1 gef 49 6 aein| o s21]
55000 1ﬂ sesl 38| 44 detad a7l 666 ssooo] o0 78] 40l e 45ind ool  erd
a3ooof 1e0dd sae] 40 ef 3mtm] a7 72} sa000] 160 708] 57| el a2am] oo 679
71 180 ssel 52|  ed 3sam| edl 773} 710000 1 588) 64 oo attm| 90| 70
10000 ssel 60l ad 4vm| el ) sooon] 1 5 720 9d a2am] oo 703
goooo] 1 sssl  7a]  od 4oam oo 793 ooooof 20000 ssal 82l 1ad 4t-tm| 91| 1160
10000 2000 sesl 79| od 4ttm] oo 1124 1oo000] 2000 ssel o1] tad azam| of 116d

Bezigsdaten: Dichte= 1.2 kg/m’
Umrechnungafaktoren/Conversion factors
Druck/Pressure:

Volumenstrom/Volumae fow rate:
KmftbedarflPowar:

Bemaerkungen:
1)

Referance: Density = 1.2 kg/mr*

1P2=0.01 mbar=0,102 mm=1.4504 x 10 Psi=6.888 x 107 atm=4.02x 10 in WG
1 miIh=2.777 x 10* m¥/s=0.588 cfm4.4029 gpm
1 KW=1.341 HP=1 360 PS=1000 Nrvs=0 24 keal's

Die hier getroffens Auswahl ist nur eln ideiner Tail der mdglichen
i Andera D iedri

odar bessersr

2)

o
Wirkungsgrad kann in den meistan Fallan realislert werden.
Gesldrle und i isse sl

Ind nleht

abgastimrmt werden

n;
3) Eine endgiitiga Auswahi solite mit einem unserer Verkautsingenieure

Remarks:
1) The shown salaction only reprasents a small part of the possibia fans for

each working point. Other fan speeds, lower sound pressure or batter

efficiancy can in most cases bs sslected.

2) Disturbed infet and outlet conditions have nat been considered.

3) A final selection should b with one of our sales engil
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Axial-Ventilatoren

Axial Flow Fans

Typenauswahitabellen Fan Selection Tables
Direktantrieb /Direct Drive 60 Hz
Totsd Pa
fol Droh- [Wellen| Motar- | Schat- Gesamt-
stom | gréSe | zahl fisis! druck |pegel] masse
! Volume- Shaft | Motor | Sound [Sound] Total
aize [Spead flow rate mmggudpmr power lpressurgpower| mass
DN _| mi dB(A) m% | oM |mint] kv | ew | dBa) [dBa)] kg
82 1000}
20 X 82 1120}
12500 280l ;27 02 024 30-1m| eal 13 12500
1400 28 301 02 o029 o1 o 13 14000 02 o03d 3+l od 17]
16001 w01l 02 o0a3d 3-m a4 13 16800 0y 03d 3+ og 17
1800 348 02 o030 32-m ed4 13| 1800 03 044 341 ol 1
20000 2000 334 o3 o3d | ey 16 | 2000 03 o044 351 o7 13
24) 204 03 044 31m e 17| 2240 04 044 351 o] 18]
25001 044 32-1m| 84 % 2500 04 o0sd 361 edl 18
2800 044 331 1 2800 0.4 OI§ 361m| 88 20}
3150 044 34-1m) 15| 3120 05 oed arim sq 20
3550 069 34-1m] e 18] 3550 o.a 065 36-1m{  esl 18
4000} 066 32-1m| e84 37] 4000} O'j 090 37-1m sd 19]
2500 06d 331 41 4500 07 o099 39m sd 2|
5000 090 34-1m 31 5000 08 o09d 3sim oo 2]
5600 090 M-im| ed 31 5600 10 13 3 e 39|
6300 09d 35-1m| o7 37} 6300 to 13 arm  ed 41
7100 0900 35-1m 87 7100 11 1.4 a1  ed 4
8000} od 13 381 ﬂ 8000} 12 1.4 381 o0 4
o000] o 14 37-1m| e 42 9000} 14 1 w.ﬂ 0 4
10000f 13 38-m eq 10000 14 19 a1 o1 4|
112 14 so1m g 11200 168 14 411 o 54|
12 14 391m ed 62} 12500 18 26 411 91 49|
14000) 18 40m o 62 14000 200 24 41m o1 56|
16000] 26 arim|  ed 141 2.3 2.5 42-1ml ﬁ s8]
%j 26 3eim| ed 141 29 34 a4tm 117
2 000f 1144 24 26 ssm| ed 167 2d 3 aetd 95 117
22 1149 25  ad 39-tm| oo 183 31 3d 41| o] 126]
2£ 1000 11458 28 36 41-tm] o1 210 34 48 et o7 206]
4 3o 3d 43m o 210) 3g a4 s odf 218
ad  sd a3 o 312] 48 68 461m o4 223
42 44 aam|  odl 312] s 66 46tm o4 37
44 6d a2-m| o1 430) 58 66 461 od 3t7]
51 ed 451 430 asoo  1250] sed 63 9o 45tm| o4 451
57] 66 481 527] soooed 1250 eed 7 oo 401m od 451
61 od 48-1m] o3 548] ssoo0f  1400] sesl 7l od 461 of 548]
69 od 47| o s91| 630000 14000 87| s8¢ 134 41m| of 58]
Bezugsdaten: Dichte= 1.2 kg/m® Reference: Densly = 1,2 kg/m®
U k factors
Druck/Pressure: 1 Pa=0,01 mbar=0,102 mm=1.4504 x 10™* Psi=9.869 x 10° atm=4.02 x 10 %in WG
Volumenstrom/Volume flow rate: 1 m%h=2.777 x 10" m%s=0.588 cfm=4.4029 gpin
Kraftbedarf/Power: 1 KWa1.341 HP=1,350 P3=1000 Nmv's=0.24 kcal/s
Bemerkungen: Remarks:
1) Die hler getroffene Auswah! ist nur ein kleiner Tell der 1) The shown selection only represents a small part of the
mdglichen Ventilatoren, Andere Drehzahlen, niedrigerar possible fans for each working point. Other fan speads,
b Wirk d kann in den lower sound pressure or befter efficiency can in most cases
meisten Fallen reallsiert werden, be selected.
2) Gestdrte Anstrdmungs- und Austrittsverhiltnisse sind 2) Disturbed inlet and outlet conditions have not been
nicht berlicksichtigt. considered.
3) Elno m.d!ﬂmm AwaH sollte rnvlit‘in:ln unserar 3) A ﬂqal selection should be discussed with one of our salas
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Axial-Ventilatoren
Typenauswahitabellen

Axial Flow Fans
Fan Selection Tables

Direktantrieb /Direct Drive 60 Hz

o fTotel 500 P
fol fentilator Oreh- [Walken Motor- hail] Geeamt- Gesamt-
stom | gr8la | zahl [isi i m mases masse

Volume Shatt | Motor | Sound d| Tota Total

flow rate | Fan size power | power power| mass mass

mh 3] min? | kv | W | dB(A) 8] kg kg
25000 2000 3061 o5 oed 3s1m oof 18}
28000 260l 3301 o6 o6 3sm oo 18] o 21
a1s0f 38 339 oe o0s9d seaml 9 25 odf 21
assol 318l ased o7 oo9d M o % 21
4000| 394  oe| 09d 401m oo 21 o4 21
awod 3 wed od 13 wim @ 21 9 21
soodf 400 340 10 1.4 41-1m  od 2] o8f 25
ssoof 400l a0 11 14 s2-m o 2 o8| 2]
g0} 40 3q0d 1.4 1.4 41m o5 31 o} 27
7000 4801 34100 1.4  1.d aiml  oal 3 o7} as]
e | ﬁ 169 14 14 a2am] o7l | o] ]
ooodl  seo] 1esd 1] 2 42-tmi g 48| 96| 4
10000 160 19 26 43-1m 44| of 4
112008 16080 200 26 49-tm sal 48] &2
12500 160 22 24 434m| oo 54| 73
14000] &30l 1700 24 3 441 o4 65| o 73
16000 710 1704 2.8 34 441 o4 59| o7} S|
18000 ;131705{ 3% 34 451m o5 eal o7} oo
20000} 1726 36 48 451 od 133 i X o7l 95|
224000  800f 172 41| 44 astml o7 133 224000 oo 172 50 66| 47-am]  od] 148
25000} 11580 43 448 431 97] 208] 25000{ ﬁmd sd 66 se1m| sel 149
28000] 158 48 668 4m o5 211 28000} 17500 64 oof 4ol o] 194
a1so0f 1000l 1159 s4 e ae1ml o] 2371 315000 oot 17500 74| 90| 4sam] el 194
assoof  1o00) 1158 62 90 45l og 262 3sso0f 1000 1156 76l ool soim| ool  27¢]
400000 11% 115 74| od 481 97 381 00000  1oof 1164 8 132] som] of] 207
aso0f  1120f 115 74 o seml o 361 asooof 1120 1164 o6l 132] som| o  4od]
50000 ﬁ 164 8o 132 49m] ool 458| sooo0f  1120f 1164 107 132] 51-1ml 1o0) 427]
550000 1280) 1164 o6 132 S0-tm  odl 458| ssooo]  1250) 1168 122] 180 51-tm| 100 408
s3000f  1400) a71| 11,1] 1ad soml o s66] 63000) 1250 1168 141 180] s81m| 101 408
710000 1400] 875 125 180 49m ool 669| 710000 1400) 1166] 156 180] 57-1m| 102 5981
sooool  1600) a7 13e 180 soml odl a2 soconf 1400 1172 174 220] se-im| 103 683
soo0o] 1600l s74 183 180 51-tm 10l 828] gocod  1600| ssd] 197 2600 se1m| 102 sao|
| 100000 1800) 7o 174 220 seiml oo 103 soo00f  1e0q] ssq) 222 260 s7am] 102]  osq
Bezugsdaten: Dichte= 1.2 kg/m® Reference: Density = 1.2 kg/m®
o - ,
DruckiPressure: 1 Pa=0.01 mbar=0.102 mm=1.4504 x 10 Psi=9.869 x 10° atm=4.02 x 10 * in WG
Volumenstrom/Volume flow rate: 1 m¥h=2.777 x 10°* m*/s=0,588 cfm=4.4029 gpm
KraftbedartiPower: 1 KW=1,341 HP=1.360 PS=1000 Nm/s=0.24 kcal/s

Bemerkungen: Remarks:

1) Die hier getroffene Auswahl ist nur ein Kdeiner Teil der 1) The shown selection only represents a small part of the
méglichen Ventllatoren. Andera Drehzahien, possible fans for each working point. Other fan speeds,
niedri; + uck oder b Wirkungsgrad lower sound pressure or better efficiency can in most
kann in den meisten Féllen realisiert werden. cases be selected.

2) Gestérte Anstrdmungs- und Austrittaverhalinlsse sind 2) Disturbed inlet and outlet conditions have not been
nicht berOcksichtigt. considered.

3) Elne endgliltiga Auswah! sollte mit einem ungerer 3) A final selection should be discussed with one of our
Verkaufsingenleure abgesti werden. sales engineers.
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Axial-Ventilatoren
Typenauswahitabellen

Axial Flow Fans
Fan Selection Tables

Direktantrieb / Direct Drive 60 Hz

Bezugsdaten: Dichte= 1.2 kg/m®

P
foluman Vi Dreh- [Wallen-| Motor- | Schall- [Schail-] Gesamt-
stom zahl druck el | masee
Volume shatt | Mator | Sound [Sound| Total
flow rate wer BT mass
m’h t ]
4000 13 18 441
ﬁ 41 1,44 1 44-1
5000 1 16 16 451 97
| 5800 41 1 26 451 o7l
1 26 464
7 21| 26 484
23 26l a7
9000 268l 34 474 4
10000 34 481m 100 3
11200 3d  ad 494m] 101 11200 soo 3a70] 44| 48] s0ml 103
12500 1 1| apl 484 126000 s 380l 57 66 54-13 104 1
1 17 45 6f an. 11 140000 %] 34800 66l 90 551m| 1 1
1 1 471 ed 431 1 16000 g0 64 od s5m 15 g
1 710] 1 4 86 4941 o 129 180000 17500 7 oo stam| 101 134
20000 7i0] 17 5721  8d so1m 1 117] 20000} 1750 82 o0 52ml 102 134
220000 710] 17 65 9o som 1 134 nﬁ 71d 1750 B.(T od 524ml 104 13
25000 17 el  od so1m 101 1 7o 1751 93 134 som| 103 201
2 17 77 od so1m 101 1 280000 8o 1751] o8 132 s2am| 103 231
a1 17511 88l 133 s1.1m 1 2 atsod  sod 1751] 110 1327 s531m| 104 214
1751 132 51-1ml 1 3ss00)  sof 17571 122 1ed 53-1ml 104 271
40000} 175 113 132 saaml 10d 2 40000 17| 137l 180 s4tm| 10 2
asooof  1000] 17571 131] 18d sated 10d 2 45000 1% a758] 155 180 Se1m| 105 ﬁ
500000 11200 11 139 180 £31m| 1 501 1000f 1763] 176 22d s41m| 10d ad
55000 11 149 180 Sam| 1 46 ﬁ 1120 1173 18 220 551m| 104 |
1260] 1172] 17 sso00f 1120 1172] 227] 260 se1m| 104 6o
71 172| 19, rio00f 1280l 1175) 2420 3 setm| 109 7300
soooo) 1400l 1172] 222 120 1175] 268 3 sem| 10 730}
ooooof  ta00) 1175) 253 oooof 140 1177] 312 3¢ s7-tm| 104 7%
1 884 27, 100000 140 1177] 349 44 5&1ﬂ 101 88

Reference: Denslty = 1.2 kg/m®

[ ung:

Druck/Pressure: 1 Pa=0.01 mbar=0.102 mm=1.4504 x 10" Psi=9.869 x 10° atm=4.02 x 10 *in WG
Volumenstrom/Volume flow rate: 1 m¥h=2.777 % 10" m*/s=0.588 ofm=4.4029 gpm

KraftbedarfiPower: 1 kW=1.341 HP=1.360 PS=1000 Nm/s=0.24 keals

Bemerkungen: Remarks:

1) Die hier getroffena Auswahl ist nur ein kieiner Teil 1) The shown selection only represents a small part of the
der méglichen Ventilatoren. Anders Drehzahlen, possible fans for each working point. Other fan speeds,
niedrigerer Schalldruck oder besserer lower sound pressure or better efficiency can in most
Wirlc('ungsgrad kann in den meisten Fallen realisiert cases be selected.
werden.

2) Gestdrte Anstromungs- und Austrittsverhalinisse 2) Disturbed inlet and outlet conditions have not been
sind nicht berticksichtigt. considered.

3) Eine endg(itige Auswahi solite mit einem unserer 3) A final selection should be discussed with one of our sales
Verkaufsingeni abgestimmt werd engineears.
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Axial-Ventilatoren Axial Flow Fans

_Typenauswahitabellien Fan Selection Tables
Direktantrleb /Direct Drive 60 Hz
Gasamidruck iTotai 1600 Pa
Voluman:-{\ientitator-| Dreh- IWeltan-| Motor- | Schaé- Gesamt-
strom % | zahl je i druck | pegel| masse
Volume- Shaft | Motor | Sound [Sound| Total
mass | |flowrate | Fan aize [Speed| power | power mass
kg || m'm o8 Imin'] kw | W | dBA) |dBa)] kg
5600 0 3448 34| 34 4d9-1m 101 42} 5600)
6300 sl 34  ad s09 1024
7100 3445l 34 48] 504m 104 7100
8000) M70)  39] 48 Stim 103 8000 sl 58  ed satm| 1 82
e | UM 44.3 48] stiml 103 9000 g0l 6 ed 53m| 104 8
10000} 52| 66l S52mf 104 10000 80] 68 90 s4im| 108 |

54 86| s31my 104 11200)

459
&0 a0
&9 82 e |
12 a6l 56l 66l satd 108 84 [ tased sof 35051 7.4 9o s551m| 101 a7}
1 %05 64 o0 seim 108 o7 14000  s50d 88 132 som| 10 148
16000} sed 3508 72l ool sem 1 o6} 15000} 0ol 3512] 9 132 sa1m] e  14e]
18000 sef 3508l 5] 132 sz 1071 14d | 1e000 astzl 101] 132 s551m| 108 148
20000 7 1751 100] 132 531m 104 zg 20000 12 113 17d sem| 10d 7
22400, 714 1751] 1.2 132] 531 104) 2 22400) sed 35170 134] 1700 57-1m 11d 171
25000 o 751 111] 132 setn| 104 231 25000) 3517l 152 17d s7m| 10 7
20000  eoof 1757 125] 180] sermd 108 252 [ sood] 1758 128 22d setm| 107 201
atsod a0l 1757] 14.9' 180 ssml 108 250 | awsodd oo 1763 204 z2d srim] 10 13
35500 sof 1756l 181] 180 S5t 108 24| [ aosod  sod 1764 208 268 57m| 1 207
woodf  eod 17eg] 17.2_* 200 seam| 101 308 [ aood  oool 17eq 228 259 seim] 2
45000) 1000 1769 193 225] setml 107 208 | s00d 000 1768 271] 36 58-1m| 100 412
100 1764 212 265] sty 10 341 500000  eool 1768l 287  3d som] nd 412
550008 1 176] 23s] 265 571 108 3301 55000)  1000f 17 34 3¢ se1m| 11
63000 11200 1178] 311 571mf 108 758 | e300 1000 1 44 a4 s0-m| 111 49
70000 13800 1177) 322] 36| seml 104 77 | 71000 mi20] 1771 404] 44 eatm] nd  esel
80000 1 1 38, 44| s8m| 107 872 s00ocf 1250 1180f 484 54 st-ml 11 1129
90000) 1 11 200 44 531 108 872 o0000]  14od 1180 497 e 611m| 11d 129
1000004 1 1180) 42,1 53] 591 108 1173 100000] “‘“j 11800 5  6d 621m| 111] 1329
Bezugsdsten: Dichte= 1.2 kg/m® Reference: Density = 1.2 kg/m’
= N o
Druck/Pressure: 1 Pa=0.01 mbar=0.102 mm=1.4504 x 10 Psi=9.869 x 10 atm=4.02 x 10 °In WG
Volumenstrom/Volume flow rate: 1 mh=2.777 % 10" m*/5=0.588 cfm=4.4029 gpm
KraftbedartiPower: 1 KW=1.341 HP=1,360 PS=1000 Nm/s=0.24 keal/s

Bemerkungen: Remarks:

1) Die hier getraffene Auswahl ist nur ein kleiner Teil der 1) The shown salection only represents a small part of
mdglichen Ventilatoren. Andere Drehzahlen, the possible fana for each working paint. Other fan
niedrigerer Schalldruck oder besserer Wirkungsgrad speeds, lower sound pressura or better efficiency can
kann in den meisten Falien realisiert werden. in most cases be selacted,

2) Gestdite Anstrdmungs- und Austrittsverhsitnisse sind 2) Disturbed inlet and outlet conditions have not been
nicht bericksichtigt, considered.

3) Eine endglitige Auswahl sollte mit einem unserer 3) A final selection should be discussed with one of our
Varkaufsingeniaure abgestimmt werden, h sales engineers.

WITTsSOHN

Ventilatoren

F\DokutiataiogiZaxilieinsoine_Seitaat3d_Aual doc
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PRINCIPALI
IGW- Axial- Ventilator e XY H Bge“f‘_’"";‘
) N, M, X, Y, Sign
IGW- Axial- Flow Fan yPe $=3,4,6
[Mefrische Kabelverschraubung/ Klemmenkasten

Cable gland metric)
Grofe und Anzahl auf Anfrage

Terminal box

T —=—F / Size and units on request
i
3 A
8l m ] &
3 ! Ansicht ohne
a —— Laufrad / View
without impeller
N )
1 L=F -

'_L.L‘l. sl

‘ EDR
Zubehor / Accessories
Montagepratzen / Mounting bracketfs Montagefiife, geschraubt
Einbaustellung / Inst, position: BU  Einbaustellung / Inst. position: BD Mounting feef, bolted

Alternativ geschweilt / Alternativ welded

e ——
[ |!| r 1 (km2}**

ki {km1)**

Flexible Stutzen, Manschetten, Einstrimdisen, Manschettenkragen und Schutzgitter siehe Zubehdr fiir IGW- Axial- Ventilatoren (M37-10-4)
Flexihle connections, collars, inlat cones, and pratection grilles look at accassories for IGW- Axial- Flaw Fans (M97-10-4

Einbaustellung —— f T — 1S0 13349: Arrangement No.  ; Motor downstream: B
Installation : -+ Flanschlachung nach / Flange holes acc. to DIN 24154-T2 : 199¢-7
position e | |N*=mit / with, hi= shne EinstrémdUse / without inlet cone
1 1 k1= Witt- Standard oder/or **(km1 ; km2}= Marineausfiihrung/navy design
Eurovent:  BD BU B n1= Anzahl der Montagepratzen / number of mounting brackets
i3 Motorau- Montagefie Mortagepraizen
) gake
8y Mator frame / Mourting feet /Mounting brackets
° 1 size s | ed | ed3|-eds|n]eds| & [ni|m|p]p] r Joss][~a Iamkmzlld nt]wit]nz|wee
(250 | 20| bo-60 254|297 | 330 | @115 200 | 300 | 30|47 | 260 |9 |35 [20] 130 | 100}
[0 | 30| 6a-a0 284|332 | ar [ #1138 205 33D | a0 | AT [ 230 | 9 | a6s [20] 40| 110 72| |08
35| 590| 63-3 ERES | #45 | 975 | 90 | a1 | 275 | 9 | Ho0 | 20) 1e0] 130} | L]
(555 | 410 AT I AP = B3 415 730 |33 7975 791759 [20] T80 We0] , o
400|480 71-112_|° (404 | 448 488 [12] 115 300 | 450 | 50 | 62 | 350 | 9 | 665 |20 200 160
450 [ 5000 T1-112 (455|497 | 5a7 | 13| 11,8 140 340 | 500 | 50 | 62 | 400 | 4 | 635 180
500 | 570] 71- 132 506 | 551 | 591 [12]11.3 375 | 550 | 50 | 64 | 450 | 11 | 730 |29 260 200
560 | 590] 60- 1532 567 | 623 673 |16 14 4151625 |50 | &5 | 526 | 11 | B0 (2| aa(a3a) |, ;
B10] 90-1 —
630 ] 637 698 | 742 |16] 14 450 | 660 | 50 | 66 | 560 | 14 | 885 [30| 320( 250 ol 1o
710 g 'Dfs'fi 77| 775| &19 [ 18] 14 510 750 | 60 | 96 | 600 | 14 | 970 |20 360 200
— e wmoa ] ® 46)
800 T3 810 | 861 %05 |24 14 570 | 800 | 80 | 95 | 650 | 14 | 1060| 35| 410| 320
- 255
s00 |20 11210 910 958 | 1002 |2a] 14 620 | 850 | 60 | 100| 700 | 18 | 1160|235 400 [ 390
1030|200
Stcherheitshinwels! Maschinen our belreiben, wenn Schutzeinrichtungen (2.8. Schutzgitter) vorhanden und funitions fShig stnd
Security advice! Operate machine only when protectors are in ptace (for example protection grilte] and fully functianal,
wmm Postfach 2262,0-25412 Pinneberg, Germany
d Wuppermansirae 6-10, D-25421 Pinneberg, Germany
YT Ventilatoren _Teiefon : 04101/7007-0_Telefax : 04101/7007-30 _e-mail : .de
13.02 2006 MO9E4 1.4 Blalli'Shoal. 1/ 2

uncartifed
Liese Zeichniung darf ohne unsere Enmﬁmfgung weder mrm'.'ﬂﬁ-qf Tach Oriften :uuanh:'ﬁ qmacﬁf warden,
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PRINCIPALI
IGW- Axial- Ventilator BataA

. Type:N, M, X, Y, H Design A
IGW- Axial- Flow Fan s=4.6
|Metrische Kabetverschraubung/ Klemmenkasten
Cable gland metric) Terminal box
Grafe und Anzabl auf Anirage
— -4 /S d unit t
]_|. I_'r IZe and UNIts on reques
=
o A = iJ P
s B —ﬂ- Ansicht ohne
s = Laufrad / View
without impeller
(8 {
' f | 9 J
| I e_ @

Zubehdr / Accessaries

Montagepratzen / Mounting brackets
Einbaustellung / Inst. position: BU

k1 {lkm2)**

wl®

5

{kmi}**

Einbaustellung / Inst, pasition: BD

Mantagefiifle, geschraubt
Mounting feet, balted

Alternativ geschwaifit / Alternativ welded

Diagonal verstaift, falls erfordertich
/ If necessary diagonal stiffening

Flexible Stutzen, Manschetten, Einstrimdisen, Manschet tenkragen und Schutzgitter siehe Zubehtr fir IGW- Axial- Ventilatoren [M97-10-4)
Flexible connections, callars, infet canas, and proltection grilles look af accessories for IGW- Axial- Flaw Fans (M97-10-4)

Einbaustellung f f t —| |50 13349: Arrangement Na. & ; Motor downsfream: B
Installatian 1 fff—_| |Flanschlochung nach / Flange holes acc. to DIN 24154-T2 : 1990-7
position 1 —,| |h*=mit / with, h1= ohne Einstromdise / without inlet cone .
T k1= Witt- Standard ader/or **(km1 ; km2}= Marineausfiihrung/navy design

Euravent : 8D BU 8 n1= Anzahl der Montagepratzen / number of mounting brackets
Ity Wotorau Mort: en
Iy i Mortagetite agepratz
8 7] Motor rama / Mourting feet / Mourting trackets

| siz8 s | @ |wdlas|nfjag e T [nm]m]]pleil r =0 [0 _mi fmz [ k1 e

1070 172- 180 10
1000 - 1012[1067) 1111 |24 14 S5l 570] 79| 675 | 900 | e0 | 100 750 1310|40| 520| 410

06| 192-200 | 100 800
e 1133 1200] 1254 |32| 18 5] 745 | 745 | 1000 60 | 100] 850 1450 40| 590 | 460
1250 :g o= 1267|1207 1391 [a2] 10 - 1%?: 815 | 815 | 1100] 100] 120|2 a73] | 1500|40] 640 490

e R 265190 {5 18 o |e|sof2]eo
14001 5 14181475 1552 |a2| 18 w=] 920 | 795 [ 1350 100 Izuiz so0]  [1735]a0| 710 550

{6

TI60| 200- 225 100] 980
1600} tats| 1675 1753 a0 19 Saliag] 1250|895 | 1600 100] 120} 3 460 1935 |40 | 600 | 610
teaafs =3 1921 67 1955 dﬂi 18 1001100 40| 005 | 1700 1uu|12u 3510 |2135]40

Sicherheftshinweis! Maschinen nur betreiben, weon Schufzeinrichfungen (2.8. Schutzgitter] varhanden und fuaktions(hig sind.
Securifz advicel Operate machine only when protectors are in placa {far example pratection grilla) and fully functional.

WITTeSOHN

Postfach 2262,D-25412 Pinneberg, Germany
Wuppermanatrale 6-10, D-25421 Pinnebery), Germany
Ventilatoren Telefon : 04101/7007-0 Telefax : 04101/7007-30 _e-mail : witt@wittian.de

uverbindloh

1302,

2008

ME8-41-4 Blall’Shaal 2/ 2

unoeriifed
Tiese Zewhnung darf ehne unsece Genehmigung weder vervietfaltigh noch Oritfen cuganglich gemacht werden.
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PRINCIPALI
IGW- Axial- Ventilator N M XY H B“”’;":
IGW- Axial- Flow Fan ypoctt. M. 2 ¥ i
{Metrische Kabelverschraubung/ Klemmenkasten

Cable gland metric) n1 x ME Terminal box

Alternativ geschweilt / Alternativ welded

Y
3]
°l 5 |- <& -4 @ .

s Ansicht ohne
b4 - Laufrad / View
without impeller
Ll
3 —r f T
g 3]
: ' EX
Zubehdr / Accessories
Montagepratzen / Mounting brackets Montagefiifle, geschraubt
Einbaustetlung / Inst. posifion: BU Einbaustellung / Inst. position: BD Mounting feet, bolted

nl

k1 lkm2)™

d—— L

k1 {kkm1)™*

4‘; .

Flexible Stutzen, Manschetten, Einstromdiisen, Manscheltenkragen und Schutzgitter sishe Zubehér fir IGW- Axial- Ventilatoren (M97-09-6)
Flexible connections, collars, inlet cones, and protection grilles look at accessories for IGW- Axial- Flow Fans (M97-09-4)

h {hi) ;:f
Ef

Einbaustellung 1. T s IS0 13349: Arrangement No, & : Motor downstream: B
Installation : {0 | | Flanschiochung nach / Flange halas acc to DIN 82330 - 1998-12
position i —| | h*= mit / with, hi= ohne Einstramdiise / without inlet cane
1 T k1= Witt- Standard oder/or **(km1: km2}= Marineausfiihrung/navy design
Euravent : BD By B n! = Anzahl der Mantagepratzen / number of mounting brackets
v @ Montagepratzan
25
S | | MBG | 5 | od |est]|-ods wiTha /e b1 ME
70 | 920 6380 263 | 356 | 965 72| e
(280 | 330 | &3 .80 | | 734 | 965 | a0 (11} I s B
3 (w0l ea-d0| | [ se0]¢ Ed
410 71-90 55 | 400 | 62 (150
200 | 80| 71110 (304 | 476 | 607 | 140 2|2
(480 (500 [ 7i-112 455 [ 595 | (169 |
BN T EARNE) (508 | 575 [ &0e 765
560 | 590 192 07 | 050 790 : A
630 ~§§‘-;-°—°‘a'.;l.—“ 637 | 720 | 750 320 | 250 go| |00
— ot TE 2|32
710 {%% 800 | 836 360 [ 200 | 10 (1
BN
800 57c] 800 | 32 410|320
T80 100) 820
900 oso} 990 | 1032 |24 16 [266] 190 romt=oet 620 820 050 (60 100 | 00| 10 [1150f55{490 390
1000 :i": 1090 1136 |23 | 18 f255] 100 ;gg 850 17547 000 |ao| 80 |760| 18 | 1310[56] 520 | at0 v
1060) o |e|6of2]so
1120 | 1068 1230|1275 |28 24 J255]100] "°%] ©°° |745)745| 1000{6a| 00 |ese] 18 | 146056590 | 4o 5
1180 2201 10! l )
et T WIoior TTame oira = Tedl, 0J0, x0b ; 2) = 1aB0, Te40, Txb
Sicherheitshinweis! Maschinen nur tietreiben, wenn Schutzeinrichtungen (2.8, Schutzgitter) vorhanden und funktions f3hig sind.
Security advice! Operale machine oaly when protectors are in place ifor example protaction grilia) and fully functional,
w,msn”” Postfach 2262,D-25412 Pinneberg, Germany
Wuppermanstralle 6-10, D-25421 Pinneberg, Germany
Ventilatoren Teiefon : 04101/7007-0 _Telefax : 04101/7007-30 e-mail : witt@witifan.de
unvehinalich uncertifed 01.11.2008 MO8-+42-4 BlaltShost: 1/4

Diese Zeichnung darf ahne unsere Genenmigung weder verviellalligh nach Drif [en ZUgangiich gemacht warden,
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PRINCIPALI
Bauform A

IGW- Axial- Ventilator

IGW- Axial- Flow Fan Design A

s=8, 10

Type: N, M, X, Y, H

Klemmenkasten
Terminal box

(Metrische Kabelverschraubung/
Cable gland metric) nt x ME

@d5

@d3
I
!
L}

Ansicht chne
Laufrad 7 View

without impeller

od
!
i
B

L= ] ¥ J
. =

Zubehdr / Accessories
Montagepratzen / Mounting brackets
Einbaustellung / Inst. position: BU Einbaustellung / Inst. position: BD

Mantagefiife, geschraubt
Mounting feet, bolted
Alternativ geschweilt / Alternativ welded
Diagonal versteift, falls erforderlich

/ If necessary diagonal stiffening

Cet™

k1 {km2}*=

{km1)**

~=
o6 A ]
p pl ’ ;1

Flexible Stutzen, Manschetten, Einstrémdisen, Manschet tenkragen und Schutzgitter siehe Zubehdr fifr IGW- Axial- Venlilatoren (M97-09-4)
Flexible connections, collars, inlet cones, and pratection grilles look at accessories for IGW- Axial- Flow Fans (M97-09-4)

Einbaustellung —— f f == IS0 13349: Arrangement No, & ; Motor dawnstream: B
Installation : Q:lb:& Flanschlochung nach / Flange holes acc. fo DIN 82330 : 1998-12
position * * | | ™= mit 7 with, h1= ohne Einstrémdiise / without inlet cone
1 1 k1= Witt- Standard oder/or *™{km1 ; km2)= Marineausfihrung/navy design
Eurovent : BD BU B n! = Anzahl der Montagepratzen / number of mounting brackets
tagaliiio g on
1k ing feat | | Moumiting bracksts
od | odd |~ oS njodd] w [ 1 | a ] h Ihil m | p|pt 1 Jodk]| - et | g |kmi]km2[ki]nt]wi*|n2 o2* b1 ME
100] B0t
1287|1380 1411 | 28] 24 |265]|190[ [T0a0] 016 |a16{ 1100|100 {100 |2xa75| 18 |1560)|85| a40 | 490 4
2207250 5
Wi
3
infen m
1416 1510] 1561 32| 24 |265]180 % 920 |795| 1350 {100 |—J2¢500| 18 |1735|66| 710 | 650 4
230 et
1300 180 P
1460 of6]eo|2|a0
100 980
1 100 "
1619 1740] 1762 |36 24 |265| 190 [REL] 1600|100~ [ax480] 18 |1936]85] a0o | 610
220
K] 200 o
1500
100 1050 1
% 100 0
1821(1910) 1984 |40} 24 f266 190, [T 17oaf100[ lax510] 10 |2135]65| 290 | 630
70 240
- erm -
Trama wza = k) W 1oy, Tedn, A7 = TeB0, Taa0, Tadh 5] = 1aey, Tash, 27

Sicherheitshinweis! Maschinen nur betreiben, wenn Schutzeinrichtungen (2.8, Schutzgitter] vorhanden und funktionsfzhig sind,
Security advicel Operata machine anly when prateckors ara in plara {for example probection grillel and fully Funclional

WWQSUH” Postfach 2262,D-25412 Pinneberg, Germany

WuppermanstraBe 6-10, D-25421 Pinneberg, Germany
SX7 Ventilatoren Telefon : 04101/7007-0 Telefax : 04101/7007-30 e-mall : witi@witifan.de

01.11.2008 M98-42-4 Blati/Shest 2/ 4

Diese Zelchnung darf ohng unsere Genehmigung wader vervielaltigh nach Drirfen zuganglich garﬁcnr werden,
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PRINCIPALI
IGW- Axial- Ventilator N XY H 5"""°"'1"AA
. N, M, X, ¥,
IGW- Axial- Flow Fan e 2210
{Metrische Kahelverschraubung/ Klemmenkasten

Cable gland metric) n1 x ME Terminal box

1
wny ™
o -
s - | ] i
s Ansicht ohne
s P s Laufrad / View
without impeller
L 1
) e f | T
[y g ET
i .
=1

Zubehdr / Accessaories

Montagepratzen / Maunting brackets Montagefiile / Mounting feet

Einbaustellung / inst. position: BU Einbaustellung / Inst. position: BD ('-Geqenfundament oder/und SchwingungsdimpFer /
Counter frame ar/and ostillation damperr

nl e

k1 {km2)*®

i B I N
k1 {km1)™*

Flexible Stutzen, Manschelten, Einstromdiisen, Manschettenkragen und Schutzgitter siehe Zubehér fiir IGW- Axial- Ventilatoren (M97-09-4)
Flexible connections, collars, inlet cones, and protection grilles loak at actessories for IGW- Axial- Flow Fans (M97-09-4)

Einbaustellung T T —| | IS0 13349: Arrangement No. & ; Mofor downstream: B
Installation : ﬁﬁ:ﬁ __{ —_| | Flanschlachung nach / Flange holes acc ta Witt-Standard
position ‘ t S L | | h®= mit / with, h1= ohne Einstromdiise / without inlet cone
L 1 k1= Witt- Standard oder/ar **(km1; km2)= Marineausfibrung/navy design
Eurovent:  BD BU B n1= Anzah! der Montagepratzen / number of mounting brackets
s WGl EET
3 _J_u T et |
Sofi] 1) Mg o] o] anle wis) e leddf o | BN Y K] 1 LRI LT 1 ME
s y 9
=0 a4 2 I 29001504 240/ 18 jraenfed) 1020] 780 b}
]
20 o 2608 |43) 24 10)za| |18 1150|860 8
] o0|2]eo
[T
2600 214848 24 |5 2a00f 100l 20| | 18 fewan]asf 10| 000 3
T
2600 %054 |58] 24 |8  LLCE1 PPYE] PEm [ %) I I EVP) P 9
WEG=H e 1Ee | Felleade Made sul Ankage] Masleg dinersens on mauest 1) = Tnel, LREL tRa3: 0] = Txih in00, 2o

Sicherheit shinweis! Maschinen nur betreiben, wean Schutzeinrichtungen (2.8. Schutzgitter] vorhanden und funktions fahig sind.
Security advice! Operate machine anly when protechors are in place (for examgle protection grille) and fully functional

wmasaH” Postfach 2262,D-25412 Pinneberg, Germany
WuppermanstraBe 6-10, D-25421 Pinneberg, Germany
X7 Ventiiatoren _Telofon : 04101/7007-0 Telefax : 04101/7007-30 _e-mall : witt@wittfan.de

unvevtrolicl ncertifed 01.11.2000 18424 BlattyShest 3/ 4
Diesa Zeichnung darf ahne unsere Genehmigung weder vervielfaltigl noch Oriffen zuganglich gemach! wergen.
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PRINCIPALI
IGW- Axial- Ventilator . BaurmmAA
IGW- Axial- Flow Fan DR, Ve P4

(Metrische Kabelverschraubung/
Cable gland metric) n1 x ME

= T
g .
g 1 - a
s .,
L {
: i J,f_l'""g il
|

Klemmenkastan
Terminal box

Ansicht chne
Laufrad / View
without impeller

E

Zubehor / Accessories

Montagepratzen / Maunting brackets
Einbaustellung / Inst. position: BU Einbaustellung / Inst. pasition: BD
nl

k1 [km2)™

A

k1 (km1)**

—h }
b Grifla BN
tevante 04
1

L

Montagefiille / Mounting feet

{ " *Gegenfundament oder/und Schwingungsdinpfer /
ounter frame ar/and ostillation damperr

J 1

Flexible Stutzen, Manschatten, Einstramdiisan, Manschet tenkragen und Schutzgitter sishe Zubehdr fiir IGW- Axial- Vanlilatoren (M97-09-4)
Flexible cannections, callars, infet cones, and protection grilles loak at accessories for [GW- Axial- Flow Fans [M97-09-4)

Einbaustellung f T T —5| | 150 13349: Arrangement No. & : Motor downstream: B
Installation 10— | | Flanschlochung nach / Flange holes acc to Witt-Standard
position & l —| | h®= mit / with, h1= ohne Einstrémdise / withaut inlet cone
U T k1= Witt- Standard oder/ar **{km1; km2}= Marineausfiihrung/navy design
Eurovent:  BD BU B n1= Anzahl der Monra%eprafzen / number of mounting brackets
@ ontagefuise Monlagepratzen
% ¢ / Mounting feet / Mounling brackets
Q 2d |edd|-od5 nfeddl a | (| g [T [T [ m [pJel] ©a 1] qkml ki [ [w i Jwa® i (ME
1 4]
5 =
3150 318213330] 3451 |64 24 [295]255|300] Gl 164613200 175]328] 3650|70]11500) 1150 2
14 =
—1 18
| - 5
3550 3585(3735 3854 [64] 28 [ 205|255 s00[ | (=
MBG=Molorbaugrole / Molor fame siza 7 Fehlende Make aul Anfaga 7 MIssing dimansions on requash @)= 150, 1x40, 1X25, 5) = Ix65, 1N50, 2x25

Sicherheil shinweis! Maschinen nur betreiben, wenn Schutzeinrichtungen 2.8, Schutzgitter] vorhanden und funktions fihig sind.
Security advice! Operate machine anly whea E:gfscfars are in place {for example profection grille) and fully functional.

Postfach 2262,D-25412 Pinneberyg, Gemmany

WITT2SOHN

Wupperm,

anstrale 6-10, D-25421 Pinneberg, Germany

wvertinaicl

uncertifed
Diese Zeichnung darf ohne unsere Genahmigung weder vervieltalfigh nach oritren zugdnglich gemacht werdon.

=TT Ventilatoren Telefon : 04101/7007-0 Telefax : 04101/7007-30 _e-mail : tifan.de
01.11.2000 Blstt/Shoat 4/4 |

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO | Data: 31/10/08 EL MV146P-PE-GNS-2005-C0
Qlrzvzesro e SPECIFICA TECNICA - IMPIANTI DI BORDO | Pag. n. 135
Rev. - APPENDICE A - COMPONENT!
PRINCIPALI
IGW- Axial- Ventilator N M XY H 5;}’“’,';’;":
x e" ? ’ r ’
IGW- Axial- Flow Fan ” s=4,6
{Metristhe Kabelverschraubung/ Klemmenkasten

EX

Terminal box

@d5
d3

od

— -
\a v

Cable gland metric) n1x ME
/

Scharnier / hinge

Ansicht ohne
Laufrad / View
without impeller

Zubehbdr / Accessories

Flexible Stutzen, Manschetten, Einstromdisen,
Manschettenkragen und Schutzitter siehe Zubehir fiir IGW-
Axial- Ventilatoren (M97-10-4)

Flexible cannections, collars, inlet cones, and pratection grilles
look at accessories for IGW- Axial- Flow Fans {M97-10-4)

IS0 13349: Arrangement No. & ; Mator downstream: B
Flanschlochung nach / Flange holes

acc. fa DIN 24156-T2 : 1990-7

MontaqgefiBe auf Anfrage / Mounting feets on request

n1= Anzahl der Mentagepratzen / number of mounting brackets

tung, schwere Tur, Ki fahr, bauseits abfangen! / Warning, heavy daor, custemer must secure against tilting!
Montagepratzen symmetrisch verteilt/ Mounting brackets symmetrical distributed | Tur bifte einzeichnen /
N 5 i . . ) Please sketch location
Scharnier/hinge: Links / Left Rechts / Right Links / Left Rechts/Right of doar
Einbaustellung/ hr-ﬁv—|—+~l—$" 96 iy T #—l—# i tl—?. T | e
inbaustellung 1 1
Installation #ﬁjt ki ﬁfﬂ:l‘h. ﬁ; ki Q;E]:ﬁj I
position B # -~ —‘L
a = WA Ia__ LS
nl ~ @ I
IS0 13349: BD/L BD/R BU/L BU/R B
J_ Matobau- Montagepratzen
@ groBe )
% i Molar rame / Mounling brackets
C Ll size | s |edfeds|-ads|nfoa] 1| g[SRI aT[MME
570 71 -80
355 @%—-T 359 ] 405 | 445 540 |20
G5! 71 -390
400 ] - 1) 404 | 448 | 488 585 |20 2|2
700 71 -90
450 W2 LRV 456 | 497 | 537 635 20
760 ] 71-100
500 'é'é_'g'_f'ﬂ'z _% 508 | 551 | 591 730 |25
81 80-100 |4 (8}
560 Tig% TN 567 | 628 873 810 |25 0 4
80 - 112
830 ] B 837 8968 | 742 885 (30 2|32
0 -:fﬂ“—-—ﬁ' 52 717 | 775 | 819 o70 |30
40 180 8
810 | 881 | 905 1060135
910 | 956 | 1002 1160135 1
£ IEKE 1310 7] ZJ
1) = 1x40, 1332, Tx25

Sicherheit shinweis! Maschinen nur betreiben, wenn Sehutzeinrichtungen (2.8, Schutzgitter) vorhanden und funktions fahig sind.
Security advice! Operale machine only when protectors are in place {for example protection grilte) and fully funchional

WiTTeSOHN

Posifach 2262,D-25412 Pinneberyg, Germany
Wuppermanstra3e 6-10, D-25421 Pinneberg, Germany

Ventilatoren Telefon : 04101/7007-0 Telefax : 04101/7007-30 _e-mail : witt@witifan.de
unverhindicl 12.01.07 MO8-52-4 Blalt / Shest: 1/ 1

Digse Zewhnung darf ohne unsere Genahmigung ved'er'verwelmn'gf noth Dritten tugangirch qem:nr werden.

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO | Data: 31/10/08 El. MV146P-PE-GNS-2005-C0
| ¢ |EET Xy SPECIFICA TECNICA - IMPIANTI DI BORDO | Pag. n. 136
Rev. - APPENDICE A - COMPONENT]
PRINCIPALI
IGW- Axial- Ventilator g groeriify
IGW- Axial- Flow Fan e emb 10

{Metrische Kabelverschraubung/
Cable gland metric) nTxME
d

Scharnier / hinge

@d5

u:*-—Iiﬂ

Klemmenkasten
Terminal box

Ansicht ohne
Laufrad / View
without impeller

Zubehor / Accaessories

Flexible Stutzen, Manschetten, Einstromdiisen,
Manschettenkragen und Schutzitter siehe Zubehdr fir {GW-
Axial- Ventilatoren (M97-09-4)

Flexible connections, collars, inlet cones, and profection grilles
look at accessories for IGW- Axial- Flow Fans {M97-09-4)

Flanschlochung nach / Flange holes
acc. ka DIN 82330 : 1998-12
Montagefiife auf Anfrage / Mounting feets

Achtung, schwere Tir, Kippgefahr, bauseits abfangen! / Warnin

IS0 13349: Arrangement No. & ; Mator downstream: B

on request

n1= Anzahl der Montagepratzen / number of mounting brackets

heavy door, customer must secure against tilting!

Tir bitte einzeichnen /

Mantagepratzen symmetrisch verteilt/ Mounting brackets symmetrical distributed
. . ) . K X Please sketch location
Scharnier/hinge: Links / Left Rechts / Right Links / Left Rechts/Right of door
| TEET o TECET  phsbr oty
Einbaustellung/ 11 R T T K T ™% | —T‘
Installation r/’iﬁb K >-tl;g:i? ﬁg;l:‘;
position ﬁ:ﬁﬁ - N I i
@l % — W g WS C NN
nl e ot
150 13349: BD/L BD/R BU/L BU/R B
i Malorbau- Monlagepralzen
o8 grolke/ :
§ P Molor fram s / Mounling brackets
2 I size s | od | od3]|~eds|nlest] 1 | g [SBE]=a]q[ki]ni]n1|ME
as5 | 5701 T1-90 359 | 430 [ 462 |18] 14 [ 2221 %5 | o | 540 [20
590 90 400 ] 95
W0 11-9 | 40 120|120 2|25
400 B B 409 | 475 | 507 |16] 14 5501170 9 | 585 |20
700 | 71.8 440 [130
450 ?—W 456 | 525 | 556 (20| 14 T,_g.m 9 | 635 |20
760 | 71100 B0 |14
500 T e 506 | 575 | 608 |20} 14 —SEU—}—‘E 111 730 |30
B10 | 80-100 510150 ol 4
560 Tl R ] 567 | 650 | 669 5 810 |45
60 |00 | 0112 637 | 720 | 750 885 |45 2|32
1080] 132- 150
To[ G013z ] @
710 -‘—‘%;ma— 717 | 800 | 639 970 |45
1090 100 - 132 |
B0O :;ig. 50200 a10 | 890 | 932 1060|45
100 - 160
900 0l 0030 ] 810 | 990 | 1032 1160|55 1)
1) = Jxd0, TX3Z 1%

Sicherheit shinweis! Maschinen nur betreiben, wenn Schutzeinrichtungen (z.B. Schutzgitter} vorhanden und funktionsfihig sind.

Postfach 2262,0-25412 Pinneberg, Gemnany

WITT2SOHN

unverinalicl 12,01.07

Security advice! Operate machine only when protectars are in place [for exampls profechion geillel and fully functional

v Wuppermanstrale 6-10, D-25421 Pinnebery, Germany
Ventilatoren Telsfon : 04101/7007-0 Telefax : 04101/7007-30 _o-mail : witt@wittfan.de
M98-63-4 Blait / Sheot 1/2

Diase Zeichnung darf ohine unsere Genenmigung wader vorviellaifigh noch Drif fen Lugangiich gemacht

warden.
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Bauform B

IGW- Axial- Ventilator
IGW- Axial- Flow Fan

Design B
s=§, 10

Type: N, M, X, Y, H

{Metrlsche Kabelverschraubung/
Cable gland metric) n1xME
-

=0

Klammenkasten
Terminal box

¢d5

m—l—-l—l -

Scharnier / hinge

Ansicht ohne
Laufrad / View

without impeller

Zubehor / Accessories

Flexible Stutzen, Manschetten, Einstromdisen,
Manschettenkragen und Schutzitter siehe Zubehor fiir IGW-
Axial- Ventilateran (M97-09-4}

Flexible connectians, collars, inlet cones, and profection grilles
look at accessories for IGW- Axial- Flow Fans {M37-09-4)

Achtung, schwere Tiir, Kippgafahr, bauseits abfangen! / Warning, heavy door, customer must secure aqains! lilting!

|SO 13349: Arrangement No. & ; Motor downstream: B
Flanschlachung nach / Flange holes

acc, ko DIN 82330 : 1998-12

Montagefiife auf Anfrage / Mounting feets on request

n1 = Anzahl der Montagepratzen / number of mounting brackets

Scharnier/hinge:  Links / Left Rechts / Right

Mantagepratzen symmetrisch verteilt/ Mounting brackets symmefrical distributed | Tur bitte einzeichnen /

Pleasa sketch tocation

Links / Left Rechts/Right of door

| e R TR i SRS = T =
Einbaustellung/ 1 . 1 1 i Q‘E;I;l&' | —T'
Installation I;iﬂj:{: K ﬁﬁ % |
position & : d' S by _L“ B _.L.
% ——=f— ot
150 13349: BD/sL BU/L BU/R B
Monlagepratzen
| Moustng brackets
o | g | g [TRT= n1|ME
; o )
1131z : £53 T
[
125 [13e0] 1410 fon] 20 | RSN 1a [ v s d
140120 Ex
1aao|zu:-|
bichid i o| s =}
1 1681 32| 24 |1370|2em| 18 |ras{es| 9
1530 50 5)
1870200
T ]
1813 1T0] 1782 (9 24 18 |19s]65 I
5
4
1821 | 1910 1964 [90] 24 18 213856 |
5
m‘.Lmrrar R ET 3
4)= 1350, 1740, 1 783, 17250, 225

Sicherheitshinweis! Maschinen nur betreiben, wenn Schutzeinrichtungen (2.8, Schutzgitter] vorhanden und funktions fihig sind.
Security advicet Operats machine only when proteclors are in place [for exainple pratection grilta) and fully functional

WITTeSOHN

Ventilatoren Telofon : 04101/7007-0

Postfach 2262,0-25412 Pinneberg, Gemmany

Re 6-10, D-25421 Pinnebery, Germany
Telefax : 04101/7007-30 e-mail : witt@wilifan.de

unvoviimolich uncertified

1201.07 38534 Bt/ Shwet 272 |

Diese Zeichnung darf ohne unsere Genehmiqung weder verwetfathigh nach Onitten zuganglich gemacnt werdan,
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11. IMPIANTO CO,

MlNIMAx GENOVA " | sTp. Ne 16671

ESTINTORI ED IMPIANTI ANTINCENDIO ) di _~

Oenominazlone: BATTERIA BOMBOLE C02 CON BOMBOLE PILOTA
(02 CYLINDERS BATTERY WITH PILOT CYUNDERS‘ :

L L r_| ! J
i | | | |
- REERE S
REER RS
: | i :
!
H 4 | pATTERIA BOMBOLE - . CYLROERS BATTERY -
|2 | PISTONE PNEUMATICO PER APERTURA SIMULTANEA AUTO- [HEUHATIC PISTOM FOR CYUNDERS. SIULTANEOUS AUTOHATIC
MATICA OELLE BOMBOLE { STD. 88 )-- - RELEASE - [ STD, 88 ) !
‘| 3 | somnote proTA - r—_
) RITARDATORE AUTOMATICO - | STD. 150 ) AUTOMATIC DECAYING DEVICE [ ST0, 150 ) "
S | DISPOSITIVO AZIONAMENTO COMANDO A DISTANZA REMOTE CONTROL ACTING DEVICE (STD, 90 ) -
| [IsTD.90)-
6 _| TUBAZIONE SIRENA DI PREALLARME - ADVANCED ALARM SYREN PIPING -
VALVOLA D) ¢ égABIC_Q___ALL_LA]_MOSFERA {IN POSIZIONE DISCHARGE VALVE [N TO ATMOSPHERE (OPENED POSIT.)
APERTA)- FHROTTLED VALVE
8 |_VALVOLA STROZZATA - [STD. 348 ) - | THROTTLED VALVE - [ ST0, 348}
9_| VALVOLA AUSILIARIA DI TENUTA - AUKILIARY VALVE - ' '
| 40| CAVETTOO'ACCAIO - | STEEL CABLE -
| 4 | VALVOLA ALEVA |STD.77bis)- QUITK RELEASE VALVE WITH LEVER (ST0, 148 ) -
42 | YALVOLA DI SICUREZZA CON SCARICO ALL'ATHOSFERA [ SAFETY VALVE WITH DISCHARGE N 70 ATHOSPHERE
[ 43 | VALVOLA DI RITEGNO - ( STD. 626 ) . |No-RETURM VALVE - (STD. 626)
| 4 | TUBO FLESSIBILE_ (ST0, 627 )~ _ . |FLEXIBLE HOSE - [STD. 627) -
43 | INGAFFATURE STRINGIBOMBOLE - et mme e CYLINDERS IRON QLAHPS -
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sto. N 90

MINIMA X QENOVA

ESTINTORI ' ED IMPIANT| ANTINCENDIO

[opha e Tl [

Gewarslag<leflys i DISPOSITIVI DI TELECOMANDO SCARICA GO2

RENOTE CONTROL DEVICE FOR CO2 RELEASE

MANIGLIA_ Ol COMANDD J MARTELLETTO
APERT UZION Hammer

. Control handle |
Tor distributor valve aperning

NIGLIA Di COMANDO
5C

Control handle
for C02 discharge

mod. €.2 108

|

!

-

AT R A WIS

YETRO

Glass

PULEGGIA DI RINVID
Wira pulley

! Brogsl dinti in mede civile e pansin - lermine dl isgae.

.o

SR CSTHITHNG, A 03
ke o

508 MINIMA X s

. PULEGGIA DI RINYIQ

Oisepno d) proprieth MINIMAX

ANIGUIA DI COMANDD |
Wire pulley y Control handle
for €02 dischargo
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sto. N 238

MINIMA X

GENOVA

ESTINTORI ED IMPIANTI ANTINGENDIO

Denominaxfone :
DISPO

MANIGLIA 0] COMANDD

g -
e I '2'._ 5 (-
H pqu;\ i ‘
w4 S 2
= \)6- _3!

3

CONTROL NANDLE

A | PrOpri dirittl In aede civile @ penale o tarmine di iegoe.

La

Olsegno Sl propridta MINIMAX

CAVETTO ACCIAIO ZINCATO
STATNLESS STEEL WIRE
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MINIMA X o=vova

ESVINTORI. ED IMBIANTI ANTINGENDIO

sSTD. N 40%8

Fo. il oGl e —

Denominazions F AG OTALE
. BALL VALVE - FULL BORE -

nE

In asde civile o penale a termind di lagge
. )
| Q | a% //“
i \ ! '
I — {

TENUTE IN PTFE.- FINE SAFE-

dil proprimta, MiNIMAX Genava. Lo Societh tutelord | propsi dirk)

TENUTE IN MATERIALI SPECIALI PER CLASSE 3000 Lbs
COSTRUZIONE DA BARNA IN CARDON STEEL E STAINLESS STEEL
ATTARCII YALVOLA : GAS-ANSI BZ.1) SOCKET/W.- BUTT/W.

11 T T
e T

19.

25 | 32 | 40 | 50 |

QISPOSLIIV DARGEST
108 DEYICE -

{1 TR,
HANDLE
DAOD_CONTEOOADQ *
.ﬂuL.l' M!_.
MOLLE A TAZZA
SPRING WASHEAS
EHEMIBUSSOIA
PRESSING DUSH
AUSSOLE
AUSHES

)3 Y
SIEM

SHeoA
BAkL

11, il
GIERA

RIKG NUT
ANELO
m .

01—
00Dy
— QESCOIZIONE
L DESCAIPTION *

ey
N

_a'wuamm\naknfa‘:

ao

Disegno

136 195 | 138 136 180 0. | 218 218
538 | 515 | aib 645 | 725 T 108 I
0 07 { 15 23 0 5 85

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA
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Ml" 'M A x GENOVA

ESTINTORI ED IMPIANTI ANTINCENDIO

sto: N_1378

T o - &

Denominazjons -

VALVOLA A SFERA D'INTERCETTAZIONE PN 160

M

Sismono ol propriata MINIMAX Genova. La Socleth tutelard | proorl diclttl In sede clvile @ senale a termin di legce

___ﬁ__.___.._.._.__\ 6
) Y 5
W U —
~— 3
< 8
I / s 3 =
i
I N |3 Py
SIEM
L 5 |sA_ |
BALL
4 i et
SEAIS
Wi T
Sy T E—
GORP £
Pl —
COSTRUZIONE DA BARRA IN CARBON STEEL DA DN10A DN 150 e

GOSTRUZIONE DA BARRA IN STAINLESS STEEL DA DN1D A BN 50

TENUTE SPECIAL| -FIRE SAFE

# VALVOLA AGCOPPIABILE A FLANGE A NORME.UNI- ANSH- DIN

DN 10| 15] 20| 25|32 40]| 50| 65| 80| 100/ 125 | 150

144 ? " 13 ” »”
72 : 221 3"| 4"| 5"| 6
oS E 14 14 19 24 29 38, 49 64 78 95 118 150
L 55 55 60 86 75 a5 100 125 150 185 220 200
MzM 15 15 145 275 215 380 300 440 440 810 910 810
H 65 65 60 105 15 Bt 135 160 180 250 210 300
IX 25 25 15 45 85 1t 135 25 33- 50 75 100
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MINIMA X

GENOVA

STD. N¢ 77 _bis

ESTINTOR! ED IMPIANTI .ANTINCENDIO Fgo___ . di
Dano 1
anominaziane VALVULA A LEVA
LEVER vaLYE b = N '
T—Q@ T, I
6 = CAVETTO ACCIAIQ
o ®— = ;
S
ey s
| ; 1I
o

| propr dinit) in seds oivile & penaje a termine di leaga.

POS. DENOMINAZ IONE DENOMINATION MAT.LE MAT,
1 [CORPQO YALVOLA BOOY VALVE OTTONE BRASS
2 |VALVOLA 01 SICUREZZA SAFETY VALVE W n
3 DISCH. DT ROTTURA TAR.175/205 Kg/cmg. | BREAKAGLE D1SC TAR. 175/205[ ====--= | ____..
4 [LEVA DI COMANDO CONTROL LEVER OTTONE "
5 |FORCELLA FORK " "
7 6 [FORD PASSAGGIO CAVETTO COMANDO THROUGH MOLE CABLE CONTROL - "
7 |MORSETTO DI BLOGCAGGIO LOOEKING CABLE CLAMWP P
v 8 |VITE REGOLAZIONE OTTURATORE SNUTTER ADJUSTHENT SCREW " "
3| 9  |OTTURATORE SIUTTER o "
i 10 |ATTACCO'USCITA ¥ 21,8 x 14 TP! OUTLET COUPLING i "
11 [ATTACCO VALVOLA @ 1" 113 NGT W 28,8 | ¥ALVE voupi18G £ "
7 x 14 TpL conrco - b
3| 12 [SEGGIO DI TENUTA SEAL SEAT
§ 13 [GUARNTZIONE DI TENUTA @ 18,5x11 mn, HASIER FIBRA FIBER
7 Gpess.1,5 min,)
g 14 [FLESSIBILE TLEXTBLF 105E
i
]
g
H
a
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"l"l"Ax GENOVA  |sTp. w626

ESTINTORI ED IMPIANT!I ANTINCENDIO ; Foi_='_ i

Clougimiaiae! VALVOLA Ol RITEGNO PER IMPIANTI CO2
NO RETURN VALVE FOR 02 EXTINGUISHING SYSTEM

3z
ey |

: : it

« =" 5 :‘: .
9 -
:
£ S |
L]
b -
_s.
. i . 60 ml SFERA 7/16" AISI 304
’
3
5
]
3
:
g
: MATERIALE . OTTONE_
]
5
2
a
f

- La

Disagno dl proprieta MINIMAX
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. ‘ .» ’ S oo ik 20 and W“ . .
MINIMAX  scrov | sto. e 621
. ESTINTORI ED IMBIANTI ANTINGERBIO Po,_"__di _~
OsnonilHadlshat 1y 5 ALTE PRESSIONI - PER IMPIANTI A CO2
HIGH PRESSURE FLE*IBL; PIPE - FOR €02 EK-TINEUI§HING SYST_EH

374 GAS l Walb x 170

=

)

—Tal]j'paei SAE 100 R/ZA ¢ 1/2" —

bipe- SAE100R 2/4 ¢ 12"

390~

I

i

! pPropsi diritts in sade civile e panaie o Rarmmine oF lague.

/4" qus 374" gas

MATERIALE ; acciaio al cdrbionle - ilicdto

——rmwagtre e et as aawm
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MINIMAX con T
ESTINTORI ED IMBIANTI ANTINGENDIO : a1 a2

Oenomindzlon®  prTARDATORE AUTOMATIDD PER IMBIANRY ESTIRZEONE A, CO2

" AUTOMATIC DELAYING DEVICE FOR L2 EXTINGUISHING SPSTEN |

@76_ G G @%)

670

Milon o Dassmibes o Las suland <F
_—

——

i | propek dleltth los seche: ol
380

2 110 _ ,

BOMBOLF IN ACCIAIO AL CR, MO,
(CR.HD. STEFL BOTTLEY

2 -3 - BOCCHETTOME DIRTTTO ASA 3000 A 105 ¢ 3/4"
(UNION ASA 3000 & 105 ¢ 3/40)

q — DISPOSITIVO DI INTFRVENTO MANUALE
(EMERGENCY MANUAL DEVICE) .

X BoNcvo. hoe Societis tutelar:
1

5 ~ SPINA DT STCUREZZA
(SAFETY PIN)

G ~ RACCORDO A "T" ASA 3000 A 105
(TEE COUPLING ASA 3000 A 105)

CORPO IN OTTOME STAMPATO
(0ODY HADE OF PRESSED DRASS)

~ TUBO FLESSIRTLE SAE 100 R2A — @ 1/4n . "
(FLEXIALE WOSE SAE 100 RZA - ¢ 1/4")

=

Dissonoe ol proorieté MINIMA.
~
1

liinasn Ronliawen (Ga)
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"IN'MAX QENOVA STD, N 'r.fson
ESTINTORI ED IMPIANT! ANTINCENDIO Fo2l 5

Denominazione

4 3@"
DALLE BOMBOLE PILOTA A
FROM PILOT CYLINDERS

L le

i o
' \REMA DI PREALLOAM
3’£ ADVANCED ALARM HORN

AL COLLE TTORE DI DIsTRIBUZ IoNE

DISTRIBUTION €02 MANIFOLD

RI‘!/.\RDATORE AUTOMATICO

AUTOMATIC DELAYING DEVICE

Al_P1aTONI PNEUMATIC)
TO PHNEUMATIC PISTONS

TL 0 UEARDATORE AUTOMATTCO "MINIMAX" CONSENTE DI MANTEMERE IHTERCETTATO IIL
GO2PER U PERTODO DT CA. 30" PERMETTENDO IN TAL MODO IL FUNZIONAMENTO DI
IMA SIRENA 1) PRIEALLARME ALLACCFATA A MONTE DELLO STREGSO -,

HINTHAY AWTOMATIC PELAYING DRYICE ALUONS THE OPERATING OF AN ADVANGED AL ATIM HONNV KFEPTNG
SN OFT CO?7 FROM PELAL CYLTNDERS FOR J0 SEC. APPROX.

TL RTTARDATORE, IN CASO DI’ EMERGENZA, PU®' ESSERE AZIOMATO MANUALMEMTH RUO
TANDO IL VOLAMTINO; A POS. 4, IN SCHSO ORARIO DOPO AVER TOLTO LA SPINA DI
STCURRKZZA.

)
THF DELAYING DEVIGE, FOR EMERGENCY CONTROL, CAN BE OPFRATED HANUALLY TURNENG CLOCK WISE TItE
WIFFL, POS, &, AFTER TAKING OUT THE SAFETY PIN, '

N.B.: NOPO 1L FUNZTONAMENTO TL RITARDATORE DEVE ESSERE RIPRISTINATO HMANUAL
HMENTE PER L' THTERVENTO SUCCRSSIVO RTARMANNG TL MECCANISMO INTERNO -

AFTER OPERATION (ME DFLAYING DEVICE MUST BE NANUALLY RESTORCD RESCITING IHE INNER
FUUIPHENT -

Sisagno di propriotd MINIMAX Genove. Lo Sociats tutalors | propri dicittl in sede clvile = penals a terminl di lsgos

Lucosa Boolinavo (Ga)
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MINIMA X o st w_B%
ESTINTORI ED IMPIANTI ANTINCENDIO Fg. di, |
Danominszione
PISTONI PNEUMATICI PER APERTURA VALVOLE A LEVA E A SFERA
/4 Gas M
S p— S [Ep=—
! 3 s SHE = —
g ) =¥
g
£
i B Cilcorsa) ! O
' _ =
E - 3 " F
§ -
! - A
3
[}
1]
?
L]
£
B ,
5 Mod.- Pos..con Al B | Cown ng m{ "::
3 =
$ Pt G (maxors | 200 | w5 | 70 | 55 | 160 | 120
§ P2 (w) gmax w30 | 305 | a5 | 75| 15| 180 | 125
[} 5
: PI  fawf S lmoxn®30 | 20| 25| s0 | 15 | w5 | szs
g P 6| 435 | 25| ws| 5| 235 | 200
" <
L P5 & | sspct 330 | 205 15 | 295 | 255
§ &
g 6 S| ot st 30| s 5 | 305 | 265
9 -4
= :
X p7 = | r1rzn-ze| 865 | 505 | 45| (5 | 485 | 400
2 NS
= b
; Po o | 22| ms| 630 | 20| 15| 00| 555
4
$ P9 3n4r57| 1230|690 | 525 15| 650| 580
&
3
0
§
H (%) RIN.A
a (#4)AB.S.  NB, DIMENSIONI DI MASSIMA NON IMPEGNA TIVE
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MINIMAX cevova - | sto. e 93___

ESTINTORI ED IMPIANTI ANTINCEND!O Fo. 1 di 1

engminazichsie DISPOSITIVI BI ALLARME PER _IMPIANTI €02
ALARM DEVICES FOR CO2 SYSTEMS

126

SIRENA ROTANIE
ROTATTNG SYREN

MISURE D'INGOMBRO

mm, 150 x70
PESQ_ kg. 1900

OYERALL DIMENSIONS
mm. 150 x 70
HEIGHT: Kg. 1,900

| propr diritil In seda clivile ® Senaie & termine ol legge,

POS|COD.n® | DENOMINAZIONE Denowination NAT.
| |3455-01)CORPO SIRENA Syrene body |OTTOHE Brass
2|36455-02|GERANTE Wheel - ALLUM, Alum. ¢
J|3455-03|COPERCITD Cap i OTTONE Brass
A 3n55-061CUSCINET IO Bearing  J----- -——

1
MANQATA 0
q (=]
s <3 Tinier - 3l al 2

-

-~
"

R 2%,

A\
> SCARICO . — 3
ouTLET
; ) 170 * |

CAMPANA DI ALLARME A TUROINA
TURDTNE ALARM BELL

T

Olnepno dl Dropriets MINIMAX
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MINIMA X oeNova . STD. N*__92/1

ESTINTORI ED IMPIANTI ANTINCENDIO Fo_ | a1

penominaxions DISPOSITIVO D'ALLARME A C0Z TIPO TYPHOON
C02 ALARM DEVICE TYPROON TYPE

INGRESSO €02 ( CO2 INLET )

/2"

Lur

150
\'Ej |

\J

T~ TAPPO DI DRENAGGIO _

DRAIN PLUG
350

o

i :
A
s —
60 l 130
90/ |

il

wi |
e

%1
|| : \\

RACCORDO A GIRELLO'
SWIVELING, PIPE UNION

167
15
—y—1
] T‘_;_

o VISTA DA "A"

63
7
I
-1

Dissgno di propriets MINIMAX Genova. La Soclieth tutelera | propri dirittl In seds clviie o panals a tarmini di legge

T
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MINIMAX ....... oro w1930

ESTINTORI ED IMPIANTI ANTINCENDIO Fg. di

PRESSOSTATO A 4 CONTATTI ELETTRICI (2NA+2NC)
PRESSURE-SWITCH WITH 4 ELECTRIC CONTACTS (2NO+2NC)

36

[

@3 Sficto y

25

203

©
o
KA

Ripristino
Reset

Breather

wmgno & proprisle’ MINKAX Canove. Lo Socke!c' Wideee' | prorps diritli in sede legale, Civile ¢ penals o termin & legge
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| MINIMA X o=vov

1 ESTINTORI ED IMPIANTI ANTINCENDIO

sTD. n¢ 169/1

Fg. 1 di 1

CONO EROGATORE (02

160

£02 NOZILE

— A FILETTATURA DA 3/4" 0pPURE_1/2”6AS
= ¥,
% 8 5 DA STABILIRSI

120

Disegnoe dl propriath MINIMAX Genova. La Socleta tutelera | propri dirittl in ssade civiie ‘ panaie a terminl di lnpoe

ATERIALE : Ao

A: THREAD @ 3/4" OR_1/2" GAS
8: ¢ T0 BE FIKEQD

HATERIAL: Aoae
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MINIMAX  ccnova sto. n _235 __
ESTINTOR! ED IMPIANTI ANTINCENDIO Fo.___ " df
Denominazlone: *
UGELLI EROGAZIONE CQ2
) €02 KOZZLES
TIPO A O 34" G, 1eo B g 146,
CODIGE 24 UFL - COOE 34 UEL CODTCE 12 UEL - CODE [2 UEL
e e 200
J o |
I
! i a
i 0
(.l - . i
! . |
i 9 B '
H ol | \[—J
£
: | g
: |
[
4 T | |
i ' ‘
=: = | 32
5 L}
3
H
£
i
i
T
]
2
a
1 .
X
!
3
a
H
E
H
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MINIMAX ocvova sTD. N 165

ESTINTORI ED:-IMPIANTI ANTINCENDIO R
Denominezione: J (A
'} 1
r
ch
- ‘ -
A}.. ¥ 5 2v) I 5= _d SCARICU ALL'ATMUSFERA
P i ;) i DISCHANGE TNTO ATHDSPHERE

L DI T T mmmem veswmiw s MTUSM GICRT N Smde Civile & Penale & tarmine al leggw.

A i e SCARICU ALL'ATMOSEERA
} DISCHARGE INTO ATHOSPHERE
e Jo
IR
o V-D‘ 1 SRR
A B Cc D ch ¢
3/4
sanl 17 | 58 [ hes |32 |

i ,
gasm| '7 | 62 [125 | 38 | __

e
gf,s'm 19 73 [ 144 | — | sy
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MINIMAX aocnova gTD., N 23T ___
ESTINTORI ED IMPIANTI ANTINCENDIO Fo. di "

Danominazione :

PULEGGIA DI RINVIO CAVETTO IN CUSTODIA STAGNA
GLOSED PULLEY FOR DRIVING GEAR BY TRE

TATHLESS STEEL

~_FILETTATO 38" ¢.
. THREADED 3/8' G.

lara | preprl Qiritt in sede civile ® penale » termine i logge.

. e

Disagne ai progrieta MINIMAX

FILETTATO 3/8"G.

INREADED 3/B" G.

& 55

ra W
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© MINIMAX ......o.

ESTINTORI ED IMPIANT! ANTINCENDIO

STD N°__f656 .

Fg.— di

DIMENSION! DI MASSIMA ARMADIO A DUE ANTE PER POSTO DI COMANDO

30 x 50

850

800

foro @ 12

Ommgno o oroprieto’ MMNMAX Genovo. Lo Socislc’ tutslers | prorps drill] i sede lrgde, Gvie & pesals g tocrini di lagge

L\

g

510

%5

]

So.3

MANIGLUA CON CHIAVE !

800

230
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ESTINTOR! ED IMPIANTI ANTINCENDIO

© MINIMAX ...

|sto w1652

Fg. - di

DINAMCMETRO PESABOMBOLE 'CO2
CO2 CYLINDERSWEIGHING DYNAMOMETER -

DISPOSITIVO DI APPENDITA AL FERROGUIDA
CHECKWEIGHING DEVICE TO IRONGUIDE
45

o)
o
FERROGUIDA
{RONGUIDE
PARTICOLARE
PARTICULAR

Heeona d propreie’ MMMAX Genova. Ly Socklo' Wielers’ | pracpi drittl o sede legese, civie ¢ pandle 9 twrman i isgge
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"'"'"Ax GENOVA | sTo. w22
ESTINTORI ED IMPIANTI ANTINCEND(O lro./ o /

Denominazione

INDICATORE DI LIVELLO AD ULTRASUONI mog. 2LI/US

GENOVA
LEVEL
¢
a
:
! Hod, 2 LIZUS GAIN
9 Level Indlcator
£
£
g P OFF CHARGER
‘ TEST ~— TeMP
K]
£
H © “S—HALON :
; POWER oz MPUT
3
v
M Al
0
[
]
-t
o DIMENSIONI
S
Y | 214 |

L0 STRUMENTO £ DOTATO DI UNA PRATICA BORSA A TRACOLLA CON DUE TASCHE

PER [ONTENERE LA SONDA ED IL CAVO PER LA RIC .
INOLTRE'LO STRUMENTO VIENE FORNITO IN UNA EA?&%A IN LEGNO CON CHIUSURA

A CHIAVE
PESG TOTALE : 1300 gr {SOLO STRUMENTO)

Disegno dli propriata MINIMAX Ganova. La Socleta tutelerd | propri diritti
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12. TUBIIN POLIETILENE

[Polyetihylene| Water Systems

Technical Guide

(wavin)
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— Technical| Guide Content

(wavin)

8
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w
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0000000k

®
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Introduction

Polyethylene Systems
Quality Control

Product Details
Characteristics & Properties
Design & Performance Testing
Product Iinformation
Fittings Range

Jointing

Testing & Commiissioning
Installation

Handling & Storage

Health & Safety
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[VABIcome| to Wavin

&Y
S

Wavin Plastics Limited i3 part of
the 1.7 billion (NLG) Wavin
Group of companies. Asa
group, Wavin operates in
twenty-six countries, making it
one of the largest converters of
plastie, the largest manufacturer
of plastic pipe gystems and the
largest industrial recycler of
plastics world-wide. UK
Headquarters are located in
Chippenham, where Wavin
Plastlcs Limited ts the leading
plastics pipe systems
manufacturec for the Building,
Utllity and Clvil markets.
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[Fiying] the flag in Europe

Wavin was founded in 1955 by
Johann Keller, Managing
director of the Overijssel Water
Company. Today the Wavin
Group employs over 4500
people in 26 countries In
Burope and South East Asia and
works closely with over 40
licensees all over the world
including Japan, the United
States and South Amerlca.

Wavin Plastics occuples a 26-
acre site on the outskirts of
Durham City, employing over
140 people in the production of

polyethylene and PVC-u pipe
systems for the UK water
{ndustry, the agricultural market
and the world-wide gas market.

Wavin Plastics pursues a policy
of continuous development and
Investment, This has resulted In
a major re-organisation of the
manufacturing site, which now
houses what Is almost certainly
the longest, most modern and
technologlcally advanced
polyethylene plant in Burope.
This enables Wavin Plastics to
offer pipe in long stralght

lengths up to 18 metres, as well
as colls and drums up to 770
metres in length, With an
Investment of 1.4 million, the
new layout incorporates the
latest equipment from material
conveying through extrusion to
finished product handling,
storage and despatch, In
addition to the faciliies at
Brandon, applled research,
technical support and product
development are undertaken at
the Wavin Advanced Centre for
Research and Development

in Holland.
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[Polyethylene| Systems

Polyethylene pipe systems offer
the water engineer many
benefits:-

© Cost Saving with faster,
easler installation

O Limited or no dig installation
© Maintenance free design life
© Corrosion resistance

© Suitability for renovation,
lining and insertion

O No requirement for end load
restraint for fuston welded
systems

-
_

&l

©O Rully fused jolnting ensuring
water-tight system

O Flexibility, allowing for
ground movement

. |—-—.n.. S . ]
\

Wavin offers a choice of two
materials:-

density
polyethylene evibPsy
Medlum Density Polyethylene
(MDPE) with a strength
classification, PESO, which
refers to a pipe which has a
minimum 50 years strength of
8Mpa. This enables operation at
pressures up to 12.5 bar for an
SDR 11 pipe, 8 bar for an SDR

17 pipe.

[-8ghy performance
polyethylene ¢5PE)

High Performance Polyethylene
(HPPE) with a strength
classification, PE1 00, which
refers to a pipe which haza
minimum 50 years strength of
10Mpa. This enables operation
at pressures up to 16 bar for an
SDR 11 plpe or 10 bar for an
SDR 17 pipe. Further details on
the properties of these materals
are given In the Design and
Performance section of this
guide,
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B =

Log Stress  MPa
=

[--]

6 ’ .
100 hrs tog Time Hrs 50 yrs

Figure 1. Materlal Classification
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Polyethylene Systems

WVAvin SupaSuere
HPRE (PE100)

Wnavin TS

HPPE (PETOO)
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MDPE (PESO) HPPE (PE100)
The WavinBlack system Is a The WavinJet system 13 a range
range of black MDPE (PES0) of black HPPE (PE100) pipe
pipe and fttings sultable for use  and fitings sultable for use
with above ground potable with above ground potable
and below ground non potable  and below ground non
water. potable water.
The system meets the The system meets the
requirements of BS 6730: performance requirements of
1986 for sizes up to and WIS 4-32-17, 4-32-14 and
including 63mm, for use at 4-32-15 (fittings).
pressures up to 12 bar. Sizes
90mm and above meet the The material’s higher
requirements of WIS 4-32-17 performance characteristics
(plpe), 4-32-14 and 4-32-15 enable pipe systems to operate
(Aittings), This systern allows at pressures up to 16 bar.
for use at pressures up to
12.5 bar. Detalls of the full product range

can be obtalned from the Wavin
Sales Office.
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Quaality| Control

All Wavin products are
manufactured and tested under
a Quallty Management System
that I third party certificated by
the British Standards Institution
against the requirements of

BS BN ISO 9002 : 1994,

Wavin Plastics Ltd. Is a firm of
assessed capability under the
British Standard Institution (BSI)
scheme (Registration Number

FM 00217) for the manufacture
and supply of pipe and fittings
conforming to the Water
Ressarch Centre (WRce)
Engineering Specifications.

The Registered Firm Approval
covers the manufacture and
supply agalnst the following
specifications:

WIS 4-32-03

Specification for blue
polyethylene (PESO) pressure
pipe for cold potable water
nominal sizes 90mm to
1000mm for underground or
protected use.

WIS 4-32-09

Specification for black
polyethylene (PE80) pressure
ptpe for cold potable water or
sewerage, nominal sizes
90mm to 1000mm for

above ground use.

WIS 4-32-13

Specification for blue higher
performance polyethylene
{PE100) pressure pipe, nominal
sizes 90mm to 1000mm for
underground or protected use
for the conveyance of water
Intended for human
consumptlon.

WIS 4-32-14

Specification for PESO and
PEL0O electrofusion fittings for
nominal sizes up to and
{ncluding 630mm.

WIS 4-32-15

Specificaton for PESO and
PE100 spigot fittings and drawn
bends for nominal sizes up to
and including 1000mm.

WIS 4-32-17

Specification for PES0 and
PE100 blue and black
polyethylene pressure pipes,
nominal sizes 20mm to 630mm
for pressurtsed water supply
and sewerage duties.

Wavin also manufacture blue
polyethylene pipes up to
nominal size 63mm for below
ground use for potable water to
BS 6572 : 1985 under 2
Kitemark Licence issued by BSI.

Black polyethylene pipes up to
nominal size 63mm for above
ground use for cold potable
water are manufactured to BS
6730 : 1986 under a Kitemark
Licence issued by BSI.
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Wavin operate a policy of
continuous improvement.
Additional approvals, therefore,
may be added to those detailed.
Up to date information is
always avallable from the
Technlcal Services Helpdesk,

Wavin has continually
malntained a commitment to
quality and currently holds BSI
Kiternark Licences for the
following products:

BS 4962 : 1989
Plastle pipes and fttings for use
as subsotl fleld drains.

BS 5255 : 1989
Thermoplastic waste pipe and
fttings.

BS EN 1401-1 : 1998

PVC-u pipe systems for non
pressure underground dratnage
and sewerage,

BS IN 7291 Parts 1&2 : 1990
Thermoplastic pipes and fittings
for hot and cold water for
domestic supply.

WIS 4-31-08 : 2001
Orlented Polyvinyl Chloride
(PVC-0) pressure pipes for
underground use.

Additionally Wavin have
supplied polyethylene pipe and
fittings to British Gas since
1975 and have maintained their
approval status up to and
including 500mm SDR 11 pipe
in PE8O and PB100.

MINISTERO DELLE INFRASTRUTTURE E DEI TRASPORTI - MAGISTRATO ALLE ACQUE DI VENEZIA TRAMITE IL SUO CONCESSIONARIO CONSORZIO VENEZIA NUOVA




Rev. CO

Data: 31/10/08

El. MV146P-PE-GNS-2005-C0O

Rev.

SPECIFICA TECNICA - IMPIANTI DI BORDO
- APPENDICE A - COMPONENT!
PRINCIPALI

Wavin Polyethylene Pipe
Systemns are manufactured from
PE80, commonly known as
Medium Density Polyethylene
{MDPE) and PE100, High
Performance Polyethylene
{HPPE) and can be used for
both pressure and non-pressure
applications. Wavin have been
manufacturing polyethylena
pipe systems since the early

1970's and since then have
been at the forefront of
materials and manufacturing
technology. This has resulted in
Wavin becoming the leading

plastics manufacturer in Burope.

Polyethylene is now an
established pipeline material
for water, gas and industriat
uses and provides a cost

effective, reliable pipe system
with excellent properties such
a3 corrosion resistance,
chemical resistance and
flextbility.

Wavin Polyethylene Pipe
Systems are avatlable for
numerous applications and are
colour coded, following NJUG
guidelines for each specific use.

Mol

Figure 2. Plpe Dimensions.

O Lght Blue/Dark Blue
Below ground potable water
pipework

Bore (Y

O Black
Below ground pressure and
non-pressure foul water
plpework

Above ground potable water
plpework

Above ground industrial
plpework

O TYellow
Below ground gas systems,
up to 5.5 bar

© Orange
Below ground gas systems,
up to 7 bar
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Giavin)
: Pipe Marking Detals:
g oplgatea:;f man:facmm
All Wavin Polyethylene pipe g g::h[l)nznl;l:‘;r
products are marked for © Shift No.
tracwnballllty lln accordan:le with © Product Standard
Natlonal or Internation:
Standands and the followng W A
i tlon le ted at met:
lomeion s el 141 0 St s o
© Nominal Pressure rating

Z50an (0 D)

Wall Thickness
22.3nun

Figure 3, SDR - Relationship between
pipe O.D. and wall thickness,

Dimensional
Ratio D)

The Standard Dimensional

Ratlo (SDR) is used to describe

the relationship betwsen pipe

diameter, wall thickness and

therefore the pressure rating of

the pipe.

The relationship between the
plpe OD and wall thickness
remains constant for all pipe
sizes for a given pressure rating,
and can be expressed in the
following equation.

SDR = Ppe Outsids Diameter Minimum)
Pipe Wall Thickness  (Minimmum)

og: SDR11 = 250
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|Characteristics| & Properties

IROPERTY

Eneicne

P sl
Londor ity

Resistance

Polyethylene has an extremely
low co-efficient of friction and
therefore has significant
advantages over other plpe
materials for the transportation
of abrasive slurrles and In its
resistance to abtasion.

WavlnBlack polyethylene pipe
has been used extensively for
pumped slurry applications over
many years and has been used
for power station fly ash, china
clay slurry, quarries and sand
slurries. Fleld use and
laboratory testing has shown

that the performance of PE
exceeds metallic pipe systems.
This coupled with its flexibtlity,
lightweight and ease of
installation makes it the ideal
cholice for abrastve slurry
applications.

The external effects of abrasive
backfill materials have only a
negligible effect on PE. Where
pipe has been damaged by a
sharp object and the cut or
gouge exceeds 10% of the pipe
wall thickness, the damaged
section should be cut out and

replaced. For further advice
contact the Wavin Technical
Services Helpdesk.

[Low] Temperature

Usage
Site practices In the UK do not
generally allow pipe laying to
continue below 0°C, however
there may be (nstances during
Ingtallation or pipeline operation
where temperatures below 0°C
are encountered.

The mechanical properties of
PE, operating pressure and

Resistance

impact resistance are
maintalned at temperatures as
low as 60°C and therefore the
moderate UK winter
temperatures do not pose any
partlcular problems to the
performance of PE plpe.

Polyethylene is a particularly
low thermal conductor and will
delay the freezing of water
within the pipe. Where the
water does become frozen, the
flexlbility of PE and its ability to
expand without rupture ensures
the security of the pipeline.
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[Epansion)

Contraction

Polyethylene has a co-efficlent
of linear erpansion of
approximately 1.5% 10 -4°C -1
which Is approximately 10
times greater than metallic
pipes. Brpansion i3 an
important factor which should
therefore be constdered in the

design of pipelines where a
significant variation in
temperature 18 expected,
particularly above ground
plpework.

For design purposes pipe
expansion can be more
practically understood if we
conslder the expansion ag
1.5mm/10°C/ m. In above

PIRE EXPANSION/ CONTIATTION T

PIPE o 10
LEMNGEH (M)

Resistance.

The exceptional resistance of PE
to chemical attack 13 well
known and generally there are
no naturally occurring ground
conditlons which affect the
matertal.

Polyethylene does not corrode,
rot, pit or lose Its mechanical
strength properties through
electrical or chemical reactions
with backfll soils.

Polyethylene does not, under
normal operating conditions,
support the micrabiologlcal
growth of algae, bacteria or
fungl, nor is it affected by these
conditions.

Polysthylene may be affected by
certatn chemlcals and care must
be exercised when considering
re-development of old industrial
brownfield sites.

Where soll condltions are
unknown or known to be
harmful, a solls analysis should
be carrted out to determine any
fikely contaminants.

The harmful chemicals can be
grouped Into 3 main types:

© Oxidisers, eg very strong
aclds

© Cracking Agents, eg
defergents

© Solvents, eg hydrocarbons
{petrol, otl)

ground nstallations careful
consideration should be given
to the positioning of support
brackets and anchor points and
the use of fully end load bearing

Joints. Where possible

expansion and contraction may
be accommodated at changes of
direction. Where non-end load
bearing fittings are used It is
Important that such fttings are

The degree of resistance to any
chemical Is dependent on
concentration, temperature and
the working pressure, all of
which may have an effect on
the lifetime of the pipetine.
The effects may be detrimental
to the pipes strength or
permeate the pipe wall causing
tatnting of the potable water
supplies.

Where ptpework is to be laid {n
suspect conditions, eg:
brownfield sites and petrol
forecourts, expert advice should
be sought before Installing
polyethylene. If conditions are
such that the use of
polyethylene would not be

securely anchored to prevent
pipe pullout.

With below ground installations
new pipelines should be
allowed to stabilise to ambient
temperatures before making the
final tle-in connections, partial
backfilling of the pipe will assist
In minimising the effects of
direct sunlight.

sultable, Wavin have developed
‘Trigon’ - a multi-layerad barrier
plpe specifically for carrying
potable water through
contaminated land. The Wavin
‘Trigon system congists of three
layers; an inner polyethylene
core pipe which Is approved for
transporting potable water,
followed by a layer of
aluminium which acts as a
barrier, and an outer sheath of
polyethylene which is marked
with distinctive brown stripes
for easy identification.

Plaase contact the Wavin
Technical Services Helpdesk for
any further information,
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|Characteristics| & Properties
Rating
MDPE (PE80) has a minlmum both materials Is determined by  PESO = 5 MPa Pressure Pipe speclfication has
required strength (MRS) derived  applying a safety factor of 1.25.  PELOO = 8 MPa been developed alongside
from a 50 year extrapolated The design life for the Water Polyethylene pipe pressure ISO/CEN working groups. The
97.5% lower confidence limit of  Industry requires a minimum rating is generally refarred to In ~ table below gives the pressure
8 MPa and HPPE (PB100) has a  life of 50 years, therefore the bar; 1 bar i3 approximately ratings and SDR's for PBS0 and
MRS of 10 MPa. The design stress for PES0 and equivalent to 10.2 metre head.  PE100 pipe.
Hydrostatic Design stress for PE100 is as follows: A harmonised UK Polyethylene

z|Reaction/

Electrical Conduction

Polyethylene iz a poor
conductor of electrlcity and
does not suffer from electrolytic
corrosion when in contact with
metal components (valves etc)
or when connected into existing
metal pipelines.

As a non-conducting matecial PB
should not be used for the
earthing of electrical equipment
norcan ltbeusedas a
conductor for frost protection
systems. Stmllarly PE should not
be used where there are high
levels of statlc electricity,

eg. In mines.

[Permeability]

Polyethylene under normal

operating conditions i3
impermeable to gas and is used
almost exclusively for Natural
Gas and LPG gas systems. PE
pipework for potable water can
be lald in close proximity to PR
gas malng following the NJUG
recommendations for pipe
separation distances. The
presence of naturally occurting
gas, such as Is found in landfill
sites, similarly has no effect on
PE pipework.

[Rapid]crack

Propagation
PE80 and PE100 polysthylene
materials are very tough and it
I3 difficult to inltlate brittle
fatlure, even in the laboratory
on pipeworlk at very low

temperatures. Fatlure is typically
of a ductile naare and
extensive testing has shown
RCP failure will not occur ina
pipeline full of iquid. Only
when alir is present at levels
greater than 10% i3 RCP likely,
and with modern PB materials
any crack is arrested very
quickly.

Therefore under normal

distribution mains condltions,
RCP fallure is moat unlikely. For
further information contact the

Wavin Technical Services

Helpdesk.

Sensi tiity
Polyethylene Is known to be

extremely durable in normal use
and it 13 not uncommon for
pipes to be scratched and
scuffed during handling and
{nstallation, particularly with
re-habilitation methods such

a3 slip lining and malns
bursting.

Thiz sort of typical site damage
will have no adverse long-term
effect on the pipe provided the
damage does not exceed 10%
pipe wall thickness. If the
damage is greater than 10% the
plpe should not be used.
Further details on Rapid Crack
Propagation and Notch
Sensitivity can be found In the
Design and Performance section
of thig gutde,
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(Wwavin)
Ope Pressures for
Elevated Temperature Use
Polyethylene is a thermoplastic  allowable operating pressure or
matertal and a loss in strength lifetime or possibly both,
occurs with increasing Polyethylene pipe systems
temperature, The maximum should not be operated above
operating pressure for any 60°C. The following chart
speciflc pipe Ig based upon a 50 gives the reduction factors
year design life at 20°C. Any to be applied to the marimum
increase above 20°C will result  operating pressures at 20°C.
In a reducton in the maximum
: ‘contact mﬁgm Technical Services Halpdesk for further detalls.
-5y ; i
L Polyethylene plpe is classed a3 All pipelin g water or
extremely smooth bote giving hydraulteally smooth and the slurries will see pressure losses
_exceptionally good flow hydraullc frictional co-efficients  dua to the friction between tha
characteristics, As polyethylene  used for design purposesare a3 liquid and pipe wall, These are
13 non-corrostve and malntaing  follows: general losses due to fluid flow,
its smooth bore throughoutits O Colebrooke - White In addition thera are point
lifetime there Is no deterioration Ke0.003mm losses caused by fittings in
(n its hydraullc performance. © Hazen Willamg € = 150 the system.
—
ok & 7
i “ --\‘ x ‘ﬁ;‘-ﬁ.' : 17 I—

Calculations

Pipe sizing and pressure drop
can be determined using the
Flow Charts overleaf. These are
based on the Colebrook - White
Formula. Using the required
destgn flow rate {I/sec) the
following data can be
determined:

© Plpe Diameter (mm)
© Frictional Head Loss

Formula
Determining the pressure drop
In Attings is more complex.
However, using a simple
formula to give an equivalent
Increase In pipa length,
pressure drop can be carried
out using the following formula;

L=FxID
where L = equivalent pipe
length in metres

Figure 8. Fittings Constant

(m/1000 metres) F = Flttings constant
O Flow Velocity ID = Internal diameter of
(m/sec) the fitting
£ £y —
LS ot ./
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for

Internal Pressure
The burst pressure of
polyethylene pipe is time
dependent and therefore it is
necessary to define the strength
of the material at a reference

The lifettme chosen for this
reference value is 50 years - it
should be noted that this does
not mean that the pipeline will
fail after 50 years, as the various
safety factors that are
Incorporated into the design

mean that the actual lifetime
will be many times greater.

In order to generate the burst
strength of the material at 50
years, a number of pipe
samples are pressure tested to
fallure at lifetimes between 10
and 10,000 hours. The results
of these tests are graphically or
numerically analysed to obtain
the minimum required strength
{MRS}) at 50 years. A graphical
representation of this process
1z shown tn Figure 9.

é MPa

& Performance Testing

Log Stress

10  logTimeHrs 10,000 50 yrs

Figure 9. Hydrostatic Pressure Test Curve
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Within the CEN and ISO Included - Medium Denslty
Standards, It Is recommended Polyethylene (MDPE) and High
that the MRS value ig based Performance Polyethylene
upon the 97.5% lower (HPPE).
confidence Iimit obtained by

regression analysis, in
accordance with the method
outlined in ISO / DTR 9080.2.

Within the Wavin range of
polyethylene water systems,
two basic polymers are

MDPE has a minimum required
strength of 8MPa and is
destgnated PESO while HPPR
has a minimum required
strangth of 10MPa and Is
deslgnated PE100 as shown

in the following table.

Figure 10. MRS Classlfication at 20°C

Within the classification system
developed at ISO/CEN, there
has also been considerable
discussion of the application of
destgn factors that should be
used to determine the allowable
operating pressures (PFA) of a
particular plastic pipe system.
This design factor is applied to
account for any ‘unknown’
loading or environmental
conditions.

The classification group has
recommended minimum values
only, which allow the pipeline
englneer to use additional
factors If difficult conditions
exlst (eg surge, elevated
temperature or poor ground
condltions}.

For polyethylene pipeline
systems, the recommended
design factor {8 1.25, which
enableg the allowable operating
pressure to be calculated for
each system using Lame's
formula for thick walled pipes:

Hoopstress; o= R (D-1)
2t

where:

o = Hoop stress MPa

P = Max. operating
pressure bar

D = Outside Dlameter mm

t = Wall thickness mm
Therefore:
o =P (]2-1)
2\t
Now the Standard Dimenslonal

Ratio (SDR} 1s related to the

dlameter and wall thickness of
the plpe by the formuta:

SCR =D
t
Therefore:
¢ =2 (SDR-1)
2

or

20 _
SDR-1)

If this equation Is applied to
polyethylene pipe systems it is
possible to caleulate the
atlowable operating pressure
(PPA) as shown below:

= 2X MRS
(SDR - 1) ot
where:
o = minimum design factor

This equatlon gives the stress in

MPa. For conventlonal use, and
to express the pressure in bar
rating, the value in MPa is
multiplyed by 10. For example:

For PE8O:
PRA = _2R8x10
(SDR-1)x1.25
= _128
(SDR - 1)
For PE100:
PFA =

_2X10x10
[SDR- 1)x1.25

—160
{SDR-T)
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Design| & Performance Testing

ptpeline and addltionaf
consideration may cause
engineers to reduce the
operating pressure to a lower

In calculating the operating
pressure, It 13 normal to round
up or down the values to the
nearest useful pressure class

PRESSURE SLASS (BARY

sDi

shown in the table on the right.  level. For erample, on large
dlameter PESO pipelines where
It should be noted that the rapid crack propagation may be

of concern (please refer to the
section on Fast Fracture),

above represent the maximum

operating pressures for the Pigure 11. Pressure Class for Polyethylene Systems

40
Operating Termperature *C
Figure 12, Pressure Reduction Factors for Polyethylene Pipe at Elevated Temperatures
1 If the temperature falls within this range the Ilfe expectancy of the pipe can be

affected.
Please contact the Wavin Technical Services Helpdesk for further details.

Sensitivity

Many materials may be
extremely strong in laboratory
tests but when they are notched
or scored in handling they can
become very brittle. The classic
material in this category i3
glass, which is brittle enough to
snap along a defined line when
1t 13 lightly scored, When laying

pipelines it is common for the
pipe surface to become lightly
scored,

This I particularly true when
the pipe is being inserted Into
an existing maln, or where
trenchless laying methods are
being used. In order to ensure

ONDITION®S

e s (RIS

4

Pigure 13. Test Conditions for Polyethylene Systems

that brittle fallure will not
develop In the short or long
term from these surface
notches, it 13 usual to carry out
clevated temperature pressure
tests on notched pipe samples.
It should be noted that this test
is only used within the UK,
although discusslons are now

taking place within ISO/CEN
comrmittees for a wider
adoption of these tests,

In practice, during installation ft
18 recommended that pipe with
notches up to a magtmum of
10% of the wall thickness can
be used,
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" !
h A=

260mm Pipe Dia S00mm
Figure 14, Critical Pressure Curve for Polyethylene Pipe
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& Performance Testing

design
Considerations
In designing any pipeline
gystem, it Is necessary to
consider other factors that may
Influence the performance of
the pipe. In most cases,
sufficlent data will have been

Additional

Assurance
Testing

Continuous performance tests

are carried out on Wavin
polyethylene pipe systems

during manufacture. These are;

TENSILE TESTS

Test specimens from pipe
production are tenstle tested to
determine the yield strength
and elongation at break. Typical
minimum resultz give
elongation at more than 600%.

DELAYED BURST TEST

For PE8O pipe, samples taken at
regular intervals are subjected
to a circumferential wall stress

gathered to provide formal
design recommendations,
but In other situations advice
should be sought from the
Wavin Technical Services
Helpdesk.

of 12 MPa for a period of one
hour at 20°C. The pressure is
steadlly Increased untll the pipe
bursts, and it must be ata
stress greater than 16MN/m2,
For PE100 the same test i3
carrfed out at a wall stress of
12,5 MPa for 100 hours.

ELEVATED TEMPERATURR TBST
Samples from all production of
pipe from PE8O material are
notched to 20% of wall
thickness at four points around
the circumference and
subjected to a wall stress of
4.0MPa (8 bar for SDR 11) at

80°C for a minimum period of
170 hours, to establish
comparative performance
trends in relation to the
resistance of the system to
failure by stregs cracking.

For PE100 material, the notched
pipe i3 subjected to a wall
stress of 4.8MPa (9.2 bar for
SDR 11). The purpose of this
test i3 to monitor the stress
crack resistance of the system
and to ensure that crack growth
does not occur In less than the
required test life repregented by
the test.
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Information

Lengths
Plpe up to and Including
180mm diameter i3 supplied in
elther straight lengths or as
coils, 250mm diameter pipe
and abovae i3 supplied ln stralght
lengths. Straight pipe is
supplied in bundles supported
by wooden timbers.

Ll

(hAy

adiy
1y

Coils
Colls of 50 and 100 metre
lengths are avatlable (n ptpe
sizes up to and Including
180mm. 150 metre colls are
available up to and including
75mm., Figure 17 gives detalls
of the coll dimensions. Other
coll lengths may be available
upon request.

LOtsSE LOILS DEIKTOALY

Py
Dhaimeron

Figure 16. Loose Colls per Load

Lengths
Straight plpe can be supplied In
lengths of up to 18m. This is of
particular benefit for pipe
diameters of 250mm and above
for which coils of pipe are not
avallable. Details on handling
and transportation are given in
the Handling section of this

FRER

frairm) Biar, A0edny

ol

Navimial i

Dhiiv. vy

(

Figure 17. Cotl Dimensions

e fovwin)

DRI NS IO NS

g

dependent on site location and
access. Please contact Technical
Services for detalls.

gulde. To optimise space,
export shipping standard
lengths are 5.8m (20°
contatners) and 11,65m (40°
containers), and are nestad
(smaller diameter inside larger
diamater) where possible.
Longer lengths are available

STANDING COIL THRTE NSIONS

il Exvornul

Dy i

Lengths

Drurms of pipe up to 770
metres In length are avallable in
dlameters 90mm, 125mm and
180mm. Figure 18 gives some
details. Drums are ideal for
rural applications with
trenchless laying techniques,
reductng the number of joints
and utilistng the flerible nature
of polyethylene.

DIRURE CENGHS

Lt
(hs

Figure 18. Drum Lengths
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Range

Y s |Hectrofusian|
Fittings Fittings
Pupped fittlngs are available in Electrofusion Fittings are

all ranges in sizes above 63mm.

Thess fittings comprise of an
Injectlon moulded centre body
with 500mm length of pipe
{pups) butt welded to itas a
standard. These fittings are

available for use with Wavin
polyethylene systems. These
socket fittings consist of an
Injection moulded polyethylene
body with an integral heating
element. Some of the fittings

primarily designed for butt avallable are shown right,
fuslon, but can also be used
with electrofusion couplers. Detalls on Jointing using

The lllustrations (right) show
some of these fttings.

electrofusion fittings are given
in the Installation section of
this guide.

TN
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Fittings
Wavin polyethylene spigot
Attings are available In all
ranges. These fittings (shown
right) are completely injection
moulded and and are designed
for use with electrofusion
fittings.

Fittings
A range of mitred (or
segmented) fittings are avallable
to supplement the range of
pupped fittings. These Atings
(shown right) are manufactured
from pipe using a computer
controlled automatic butt fuston
machine, and are avallable In
slzes 63mm and above.

A\

Bends

Wavin offer a range of long
radius drawn bends in all
ranges, In sizes 90mm and
above. These fittings involve a
specified length of polyethylene
pipe pulled to a defined angle
and are suitable for use with
butt fusion and electrofusion
couplers, Drawn bends are
avallable in 90°, 45°, 22.5°
and 11.25* angles as standard.

For detalls of the full range of polyethylene fittings, please consult the Wavin Potable Water Product Selector.
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General Arsion
Tnlorinatican Wl

Fusion
Butt Pusion jointing involves the  Reference should be made to
fusing together of two pipe the Water Industry Specification
ends in a specialist machine WIS 4 - 32 - 08, Issue 2, 1994,
which prepares the pipeends,  which detalls all site fusion
heats them and brings them welding methods and covers
together under pressure to form  the single and dual pressure
a homogeneous weld. mathods. Dual pressure
The joint i3 fully end load welding was introduced as a
resistant and 19 at least ag result of tnvestigations Into joint
strong as the parent pipe. quality by the WRc and this

procedure should be used for

With Butt Fuston it i3 essential  all plpes with a wall thickness

only similar grades of PE are greater than 20mm, Due to the

welded, eg: low pressures trvolved In the
PEI00-PR100 duat pressure procedure, only
PE100 - PESO X fully automatic machines should

and similar SDR's are used, eg:  be used; manual machines may
SDR11-SDR11 ¢ still be used for single pressure
SDR11-SDR33 X Butt Rusion jointing.
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Required

© Butt Fusion machine,
inclusive of trimmer, heater
plate and hydraulic pump.

O 110v Generator, fuel

O Welding Tent/Base board

O Pipe support rollers

© Clean water, lint free cloths

O External de-beading tool

© Bead gauge

O Plpe end covers

© Indelible marker pen

O Plpe cutting tools

[Procecusres]of

Manual Butt Fusion

© Ensure the pipe ends are
clean and if necessary, wash
with clean water and dry.

© Cut the pipe ends square
and clamp securely In the
B/F machine.

O Align and level the ptpes
with pipe support rollers.

O o prevent cooling of the
heater plate blank off the
free pipe ends.

© Trim the pipe ends until a
continuous shaving i3 seen
from each plpe end.

© Remove loose shavings and
importantly, do not touch
the prepared pipe ends.

O Close the clamps and check
for good alignment of the
pipe ends, the allowable
mismatch is; 90mm-315mm
plpe, 1 mm 355mm-630mm
plpe, 2 mm Re-trim if
mismatch i3 greater than
these values.

© Open and close the clamps,
noting the gauge pressure to
close the clamps - Thig is

the drag pressure. The fusion
{lolnting) pressure s
obtained by adding the drag
pressure to the hydraulic
ram pressure given on the
machine data plate.

© Place the heater plate In the
machine, checking it is clean
and undamaged and up to
temperature, 225°C- 240°C.

©O Close the clamps and apply
the previously determined
pressure until a bead of
2-3mm is formed.

© Reduce the pressure in the
system to between 0 and
drag, the heat soak time
commences. Ensure the
plpes malntain contact with
the heater plate.

© Upon completion of the heat
soak time, remove the heater

plate and close the clamps
immediately, (within 10
seconds).

© Maintain the required fusion
{jointing) pressure for the
specified cooling period.

© Remove the joint & allow to
cool for a similar pertod.

© Clearly mark the joint and
bead for tdentification with
an indelible pen.

© Check the joint Is free from
any contamination, and
check the bead widths meet
the specifled limits and are
untform.

© Remove the external bead
and twist [n several
posltions. If the bead splits
atany position the joint
should be cut out and
re-made.
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Notes
or Butt Fusion

©O If the heater plate requires
cleaning this should be done
when the plate is cold. The
plate can be washed with
clean water and lint free
cloth and dried thoroughly.
Isopropanol may be used to
remove any oil or grease.

© Washing the heater plate

may not remove very fine
dusty particles, therefore at
the start of each welding
segsion a dummy weld
should be carried out for
pipes up to 180mm in
dlameter. For pipe sizes
greater than 180mm, two
dummy welds should be

made. An actual joint need
not be made, the dummy
weld can be aborted at the
end of the heat soak period.
Pipe offcuts may be used,
© In very cold conditlons,

below 5°C, additional space
heatlng must be provided In
the fuston welding tent to

maintain the required
minimum arnbient
temperature for welding.

© Electrofusion "wet wipes'
should not be used after the
plpe ends have been
trimmed, 1f any contam-
Ination does occur the pipe
ends should be re-trimmed.

[Eectrofusian]

Electrofusion fittings

Incorporate an electrical heating

element which is energised via
an E/F control box to heat the
elements.

When the fitting is energised
the matertal next to 1t
becomes molten and in turn
causes the pipe surface

to melt, resulting in a molten
pool of matertal fusing

the materials of fiting and pipe.

Once cooled thig produces a
fully fused and leak free joint.

Details of electrofusion
procedures are given in

WIS 4-32-08, Issue 2, 1994
and reference should be made
to this document for further
guidance.
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Fusion
Inclicator SSE

il

-

Figura 19. Cross section through an Blectrofusion Coupler

[Bectrofumion]
Fitting Design

The deslgn of an E/F Atting is
crucial to its performance and is
dependent on the position and
pitch of the heating coll.

The heat distribution should

be consistent throughout the
fusion cycle and over the full

fuston area. The melt must be
adequately controlled within the
hot and cold zones to ensure a
fully welded, homogeneous
Joint. The different zones of an
E/F fitting are shown in

Figure 19,

8
Manual Fittings

Many manufacturers now offer
Autornatic and Manual fittings
and It is iImportant to ensure the
B/F control unit i3 compatible
with the fittings being used.
Most control units can be
operated in both Automatic
and Manual mode.

Fittings
(Tapping Tees)

Two styles of saddle fittings are

avallable;

O stack loaded saddles

© under clamp saddles

Both styles provide a service
connection to polyethylene
malng and differ only in the
manner they are clamped
during fusion.

Stack loaded saddles are located
with a stack loading tool which
delivers the force required
during fuston through the stack
of the fitting, whereas, with
underclamp saddles the Jointing
force ig provided by a clamp
device, located beneath the
fitting and pulls the fAtting down

onto the pipe.
The correct tooling must
be used for each style of saddle.

A number of manufacturers
produce E/F control bozes and
the ancillary tooling required.
The correct tooling must be
used to ensure conststently
rellable Joints and thiz may be
either purchased or hired from
the tooling manufacturer or
thelr agents. The site

equipment should include:

© E/F control unit

© 110 volt generator

© 3- 3.5 KVA for 39.5 volt
fittings

O 6 -7 KVA for 80 volt Attings

O [ointing shelter

© Pipe scraping tool, including
mechanlcal scrapers for pipe
end preparation and hand
scrapers for saddle joints

O Pipe cutting tool

Q Marker pen, sofvent wipes,
lint free cloths/paper towels
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Prinaples |
P Jonnineg

Additioconal|Notes

for Electrofusion

© Jointing must always be
carrted out in dry and dust
free conditions.

© Do not use raspe/flles or
abrasive sheets to prepare
pipe ends.

O Always use the correct
clamps for jointing.

O When jolnting cotled pipe,
additional re-rounding and

—O——0

pipe stralghtening tooling
should be used to assist In
the process.

© Do not extend control unit

leads to the fittings and
ensure the lead between
generator and control unit is
not ercessive as an
unacceptable power drop
can be created,

O If the fusion cycle stops In
mid-cycle first check for any
contro| unit faults. Check
for fuel. If the fault can be
rectified, welding can re-
commence providing the
joint has cooled to amblent
temperature and the fuston
time is re-set for a further
full cycle.

© For live connections, tapping
Into the water main should
be carried out after all joints
have cooled for a minimum
of 30 minutes.

© Where B/F couplers are to be
used for repair situations the
existing main should be
completely dry with no
running water.

O-——n-

O
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Joints
Compression Fittings
There are numerous
manufacturers of compression
fittings suitable for use with
polyethylene pipe, they are all
based on the sarne design
principle where an elastomeric

Joints

One of the simplest and earliest
methods for connecting PE pipe
to valves, hydrants and existing
pipe materials is to use a
polyethylene stub flange.

Stub flanges are supplied pre-
fabricated with either spigot or
pupped pipe lengths and steel
backing ring, drilled to sult
metric PN16 flanges. Other
flange drillings are available
upon request.

ring seal I3 compressed between
pipe and fitting. Some fAtings
require the use of pipe bore
inserts to provide sufficlent
rigidity for the compression

seal to be effective.

As polyethylene pipe I3 sized on
the O.D. and Ductile Iron, for
example, i3 sized by Its internal
bore, allowances must be made
for differences in plpe bore and
discrepancies In- corresponding
mating flanges. This occurs
more with larger dlameter pipes
and a flange converter will be
required in these Instances to
ensure compatibility of

pipe bores.

\

Figure 20. Cross Section through an Elastomeric Ring Seal
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Joirnting

TYEHCAL BOLTING TOROQUES (PE T0 L)
Convertor Naminnd Hrlis For e m)
Where a change in pipe bore Is A Elangs bt
not acceptable, a steel flange O 4 gniny
converter can be used to H2 gy
maintaln a clear bore, the Yoo
diagram below shows a typical
flange configuration for a
450mm PE stub flange to a
400mm D.1. flange.

Figure 21. Typical Bolting Torques

Stub Flange

lamtng Procodure

L= 1—]

Flgure 22. Flange Convertor

e |

Figure 23. Standard Stub Flange Joint
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Testing| & Commissioning

Pressure
Testing
The traditional testing
procedure used for most
pipeline matertals throughout
the Water Supply Industry is
given In BS CP 312 : Part 3:
1973 : Section 10.
These procedures are generally
Intended for linearly elastic
materials, eg ductile lron and

Pressure

Procedure

© Upon reaching the test
presstire, the test section
{s Isolated.

© Pressure loading time is used
ag the base reference
polnt, {t;).

© A correction factor, 0.4y, is
used to calculate ratios (N),
this accounts for the pipeline
beginning to relax during the
pressurisation perlod,

O Take a first reading of
pressure P at t1 where t, Is
equal to the pressure
loading t;.

Corrected value = t,
tye =ty + 0.4

O Take a second reading of
pressure P, at a decay ime
of 7t thists time t,.
Corrected value = t,,
by =ty + 0.44.

Bigure 24. Test Pressure Curve

steel, and are not suitable
without modification for visco
elastic materials such as
polyethylene. Pipe
manufactured from such
materials exhibit creep and
stress relaxation. With a PE plpe
sealed under a test pressure,
there will be a reduction in

Caleulate N, = log Py-log P,
fog Tz:-10g 1

For a pipeline without leaks, N;

should be:

a) 0.08 to 0,10 for pipes
without constraint (eg
sliplined, or not backfilled)

b) 0.04 to 0.05 for pipes with
compacted backfill
If the resultant values are
significantly less than those
specified, this indicates that
there ig too great a volume
of alr in the pipeline, Thig
alr must be removed before
a re-test can be satisfactorily
carried out.

© Take a further reading of
pressure P; at a decay time
of not less than 15t;, this is
tme t;.

pressure (pressure decay) due
to the visco elastic {creep)
response of the matertal.

This will occur even In a leak
free systemn. This pressure
decay I3 non-linear in an
unrestrained pipe. In view of
thig characteristic the WRc have

developed a pressure test which

tge = tg + 0.4t
Calculate N,=log P, - log Ps
103 Ge- l°g t2c

The ratio N, should again be as
those Identified above. The test
sensitivity can be increased by
extending the value of tg,

© If an unacceptable leak i3
indicated, all mechanical
Jonts should Arst be
checked, followed by checks
on any Butt or Electrofusion
joints.

© If a further test is necessary,
a period of at least five imes
the first test period should
elapse before re-testing.
Thig allows the ptpeline to
recover from the previous
pressurisation,

accounts for the effects of creep
and stress relaxatton. The full
test procedure with detailed
background data is given in the
WRc *Manual for Polyethylene
Plpe Systems for Water Supply
Application”, 1894. For further
guidance reference should also
be made to the manual.

|molaﬂm|

Procedure
© Upon the successful
completion of a test, the
remaining pressure In the
pipeline should be released
slowly.

Following successful pressure
testing all new mains, lined or
re-furbished, should be
commissioned in the following
manner and in accordance with
any local requirements:

O Cleaning and/or swabbing
of the main

© Flliing and sterilisation

© Flushing and/or neutralisation

© Refilling the main

O Bacterlological sampling

© Acceptance certification

O Introduction of the main into
service
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simple to install pipe system,

Polyethylene Is a thermoplastic
material resulting in a
lightweight, flexible pipe, which
18 totally corroston resistant and
leak free with proven fusion
welded and mechantcal

Corwertional
Open Cut Trenching
Excavation and disposal of
waste spoll are major factors in
pipe installation. Landfill tares
are becoming a significant cost
and environmental factors are
forcing Englneers to look at new
installation methods to
minimise the disruption and
amount of waste spoil
generated,

The current practice in the UK
Is to lay service plpes at 750mm
cover and mains at 900mm
cover, measured from the

pipe crown.

The width of the trench should
be the minimum of pipe O.D.
plus 250mm to allow for the
correct compaction of sidefill.
The location of cables and pipes
from other utilities should be
identified prior to excavation

general guidance into the use of
PE, and should be read in
conjunction with the WRC
*Manual for Polyethylene Pipe
Systemns for Water Supply
Applications, 1994 and BS COP
312, Parts 1 and 3 Plastic
Pipework'.

and generally at least 3 pipe
lengths should be excavated
prior to pipe Installation to
allow for obstructions to

be avoided.

Polyethylene may in some
instances be lald directly onto
the timmed trench bottom
where the soil is uniform, fne
gralned and free from large
stones and flints.

In other cases the trench should
be ercavated to a depth to
allow for 2 minimum 100mm
bed of gravel, crushed stone or
coarse sand. A sand/gravel mix
Is also acceptable, provided the
gravel I3 less than 20mm In size.

Further details on bed and fil!
materials are given in
WIS 4-08-01.

i
x
el

- S

g
Flgu-re 25: ‘lypi‘cal dpeﬁ-cﬁt
Trench Detall
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[Installation|

Wavin PES0 and PE100 Jjointing methods.

polyethylene pipe systems

provide a cost effective and The following notez give a -
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Polyethylene s a flexible
matertal and can deform under
load without damage. It is
however, important that any
deformatlon Is minimised and
that the placement of the
correct sidefill and initial backAll
materials is carrled out cotrectly
with adequate compaction.

A minimum 100mm cover

ﬁlgure 26. Recommended
Protection for Shallow Pipes

should be placed above the
crown of the pipe, with heavy
compaction equipment not
belng used with less than
300mm cover. Backfilling can
then proceed in 300mm layers.
Trench reinstatement In
Highways is covered in the
NRASWA "Specification for the
Retnstatement of Openings in

Cover

There may be situations where
pipes cannot be latd at the
recommended depths of cover.
In these situations for
highways or traffic areas the
plpe should be protected

by placing a 150mm thick
reinforced concrete bridging
slab above the plpe. A 150mm
thick granular cushion should
be placed between the pipe
crown and concrete,

figure 26 details the typical
application.

Highways", 1992. This code was
{ntroduced with the aim that all
highway reinstatement is
completed ag soon as possible
to a consistent prescribed
performance criteria.

Trench backfiliing should
commence as soon as possible
after pipe laying to give the pipe

Techniques

Ag discussed earlier a number
of techniques have been
developed to maximise the
benefits of using polyethylene,
these techniques are briefly
discussed below.

Trenching

A modification of traditional
open-cut trenching. Using
elther narrow backhoe buckets
or chain trenchers, trenches
100mm wider than the pipe
being installed are excavated.
Cotled, drummed or pre-welded
plpe strings can be quickly
installed. Significant savings can
be achleved through reductions
In less ercavated spoil, less

protection from damage from
objects possibly falling Into the
trench. To protect the pipe
from potential future
interference damage It is good
practice to Install a marker tape
300mm above pipe crown.
Marker tapes can also include
a tracer wire to allow future
tdentification of the plpeline.

imported fill materials and
reduced labour.

Techniques

Developed from agricultural
machines laying [and drainage,
these machines are used for
laying cross-country water
and gas pipelines.

Pipes are laid with little
distuption to the tand which
is quickly retnstated to
agriculture. Plpe is installed
continuously through a hollow
plough with bed & surround
materal plus marker tape
installed simultaneously

ag required.
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This I8 an ever-increasing size for size replacement pipe adaptations are now capable
method of re-habilitating an or by use of reamers the of splitting ductile iron and steel
extsting pipeline where a non- original main can be upsized. mains,
structural lining method would % h
be unacceptable. With pipe The present day hydraulic With this technique, damageto
bursting the exrlsting pipe is bursting tools are capable of adjacent utilities plant i :ﬁ L o
cracked open and the new PE cracking out both pipes and possible and therefore care is Fleure 27 ical Bursting Operation
pipe i3 drawn into the hole fittings in very demanding required in the planning and gure 27. yp BB
created, and provides either a situations, and further operation of bursting.
Moling hag become an Note: The presence of other
established no-dig method for services should be established
the installation of small prior to moling,
diameter service pipes and
mains, and can give significant  The fmpact mole is an alr driven
cost savings over open-cut percussion tool, which drives a
trenching. Bxcavation I3 limited  borehole and usually pulls a
to launch and reception pits and  new polyethylene pipe directly
moling i ideally suited forroad  In behind it.
crossings and installations
under expensive paved areas The technique can also be used
and gardens where open-cut on carriageways in a technique
trenches would be very known as “pipe stitching* where
disruptive. pipe Is tnstalled from pit to pit.
Drilling Rig Directl ornal
(5 Drilling
This technique has also become  The operation Involves drilling a
an established Installation small diameter ‘ptlot’ hole

b S SR

Figure 28

Typical Directional Drilling Operation

method for PE pipe and Is used
for road, rai] and river crossings
where open-cut work would be
usually impracticable and
prohibitively costly.

The hole Is bored by either
high-pressure liquid jets or with
drill bits, and fully steerable
systems are available by
monitoring transmitters In the
cutting head.

beneath the obstacle and the
final hole size i3 achleved by
progressively back reaming up
to the diameter required.

The PB pipe (coll or pra-wetded
string) 18 finally pulled through
on the last pass. Experienced
contractors are necessary with
this technique to ensure the PE
string i3 not over stressed on
the final pull through.
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The insertion of a smaller
diameter PE pipe, slip-lining,
into an existing plpeline is one
of many no-dig techniques for
re-habilitation of ageing
pipelines.

With slip-lining there I3
inevitably a reduction in pipe

BleOU NG PIRE

P RS SILE

bl o

SSURES

bore, although thiz can be
minimised by thorough cleaning
of the old main and choosing
the largest posstble pipe size for
insertion,

The smaller bore i3 also

compensated for by the greatly
improved flow characteristics of

Lol vy P

Figure 29, Permissible Grouting Pressures

Insertion Methods
A number of methods are
available for the structural lining
ofexisting pipes, maximising the
overall cost savings of using
the existing ‘hole in the
ground”.

‘Two methods rely on physically
reducing the outside diameter
of the liner pipe to provide a
clearance gap for insertion.
Both work by elther passing the
pre-welded pipe through rollers
or a reducing die. The pipa is
either re-expanded using water
pressure or allowed to recover
naturally when the winch load
hag been removed.

‘Wavin have developed and
patented their own
re-habilitation method based on
reducing the liner pipe O.D. by
physically deforming the pipe
into a 'C’ shape. This product
which is factory formed 1s
known as ‘Compact Pipe' and Is
avallable in a range of dtameters
and SDR's .

For further details on Compact
Pipe please contact our
Technical Services Helpdesk.

Wall
Polyethylene Liners

For pipelines, which are still
structurally sound and require
rahabilitaton for leakage or
water quality problems, thin
wall PE liners can provide the
solution. With SDR's of 33 - 61
the pipe 18 etther factory or site
formed Into a folded profile to
reduce it diameter for ease of
tnstallation into the existing
main.

Lengths of up to 700m can be
pulled in, in one operation, and
when in place the folded pipe is
reverted with mains water, to
form a close-fitting liner.

The technique is particularly
effective on smalf diameter
mains, 3 - 12° diameter, with
the full system comprising
termination fittings and ferrule
connections.

Bending
One of the major benefits of PE
13 its flertbility and this can be
utilised to full advantage for
burled pipework, Gradual
changes of direction up to
11.5* can normally be
accommodated by the pipe

polyethylene and In many cases
the higher operating pressure
capability of the new plpe.
Pressure grouting of the annular
gap provides structural
rehabilitation of the existing
pipe and relnforces the overall
strength of the new pipe.
Grouting may also offer a more

Rev. CO | Data: 31/10/08 EL MV146P-PE-GNS-2005-C0
£l L SPECIFICA TECNICA - IMPIANTI DI BORDO
Rev. - APPENDICE A - COMPONENTI
PRINCIPALI
(Wavin)

economical total installation by
allowing the use of a thinner
walled PE pipe. Consideration
should be given to the
resistance of the pipeline to
grouting pressuras and this will
be dependent on plpe SDR and
ovality (especially coiled or
drummed pipe).

Figure 30, Typical Slip Lining Operation

itself, without the need for
addittonal fittings and the costs
of jointing.

The accepted rule of thumb for
Wavin PE plpe systems (warm
conditions for SDR 11 pipe) s,
Bend radius = 15 x pipe O.D.

Por colder weather and SDR 17
pipe a safe bendlng radius s 25
X pipe O.D.

{n very cold winter
temperatures this increases to
35 x plpe O.D. Where thinner
walled SDR 26 and SDR 33
plpes are being used these
values should be increased

by 50%. Bittings and pipe jolnts
should not be included in bent
plpe sections; formed bends
and elbows should be used
Instead to prevent undue
stregses in the plpeline.

Detection
Por future location of PE
pipelines and in line with good
pipe laying practice, the
simplest and most economical
method Is to lay a marker tape/
mesh which incorporates 2

tracer wire. This should be
Installed 300mm above the pipe
crown and also provides
protection from any future third

party damage.

Anchorage &
Thrust Blocks
A key feature of a welded PE
pipeline g that It i3 a fully end
load resistant system and thrust
blocks are not required at
changes of directior/dlameter
or branches, providing
significant time and cost
benefits to the total installed
cost of the system. It should be
temembered that any
connection to a non-end
load-bearing fitting will require
anchorage to prevent pipe
pull-out.

Where heavy ancillary plant Is
installed on a PE plpeline,
provision should be considered
for concrete support, This
should provide support both for
the dead weight and resist any
turning moverments under
operating conditions, eg. valves
and hydrants,
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4
into Structures

Pipe entry Into rigid concrete or
brickwork structures needs to
take account of a number of
design factore and should
include:
O Differantial settlement.
This can usually be
accommodated by the

ABQYE CIROUNL §

it
Bann

RO IRK

flexibility of the pipe itself
and by incorporating a
flerible annular seal to the
pipe sleeve through the
structure,

© Watertight seal.
The protective sleave should
provide both a watertight

MAX SUPLORE SPACINGS (W)

SDR ¥

SDIT 20

Figure 31. Maximum Support Spacings for Above Ground Pipework.
For availability of pipe sizes above 630mm, please contact the

Wavin Sales Office.

Instatlation
Where polyethylene pipe Is to

be installed above ground,
WavinBlack PE systems should
be used, providing protection
agalnst the effects of ultra-
violet. Where blue PE systerns
are specified, the pipe requires
protection agalnst exposure
to sunlight.

As polyethylene is a flexible
pipe matertal, adequate pipe
support must be provided to
prevent sagging. Pipe supports
should be designed to support
both the pipe weight and its
contents and also accommodate
the weight of any heavy fittings,
valves etc. The plpe brackets,

straps or plinths should have
flat surfaces, and be 0.5 % pipe
O.D. or 100mm min wide
whichevar is the greater) and
have non-abrasive surfaces to
prevent damage to the plipe.
The support and bracketing
design should allow for the
stresses generated from thermal
movement and if, for aesthetic
reasons pipe deflection is
unacceptable, continuous pipe
support should be provided.

The above table gives
recommendations for maxtmum
support spacings for pipe full of
water at an amblent
temperature of 20°C or below.

seal to the structure and to
the PE pipe passing through
the sleeve.

© In some situations PE pipe
may be connected to
the structure by a nigid
flanged Joint. To prevent
undue stresses through

At temperatures of 40°C and
above, continuous support I3
required. Above ground
pipework should ideally be
installed at or near the
mazgimum operating
temperature, The pipe will
therefore be in its expanded
state when Installed.

As the pipeline cools, any
contraction will be resisted by
the pipe clamps, and when re-
heated to its normal operating
temperature, pipe sagging
between supports will be
minimised. Polyethylene is a
good insulation material
{thermal conductivity 0.4
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movement and settlement,
support can be provided by
a relnforced concrete plinth.
The plinth should extend one
pipe diameter or 300mm
(min) from the flange face,
with pipe straps bolted to
the pllnth.

wim"C} and will help prevent
or delay the freezing of the plpe
contents.

The pipe itself will not fail f the
contents do freeze as PE can
safely expand to cater for the
increased volume. It s,
however, good practice for
operational reasons to insulate
pipework to prevent freezing
and to ensure that the
insulation 13 waterproofed.
Pipework should be protected
from possible impact damage
and provision should be made
for dralning down horizontal
plpe runs at low points in

the system.
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Cortamirnmated
Ground

Polyethylene is resigtant to most
naturally occurring ground
contaminants. However, the
greater use of previously
developed land (brownfleld
sites) 1 resulting in a greater
potential exposure to harmful
contaminants.

The main concern for potable
water plpework Is the risk of
long term mechanical damage
to the matertal and of more
Importance, the contamination
may cause water quality
problems, taste and odour, due
to permeation through the pipe
wall, Former Industrial sites
pose the greatest problem.
Development of the following

sites should be carefully
agsessed:

© Coal workings, Including
coking and town gas
production,

© Chemical works

O Gasgworks

© Paint and varnish works

© Wood plants (preservatives)

O Landfill sites

O Garages/petro| statlons

Where there I3 a known risk of
contamination, professional
guldance should be sought on
solls analysis to identify the
range and degree of
contaminants. The analysis can
then be used to determine the

sultabllity for polyethylene
potable mains and services and
whether suitable protection can
be provided.

In some instances where
contamination is negligible
protection can be given with a
clean sand/granular surround
and a heavy gauge
polyethylene membrane lining
to the trench. If conditions are
such that the use of
polyethylene would not be
sultable, the “Trigon® barrier
pipe has been developed
speclfically for carrying potable
water through contaminated
land, Further guldance Is
avallable from the Wavin
Technical Services Helpdesk,
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|I-hndlirg| & Storage

Principles
Wavin polyethylene pipe
systems are tough and relatively
light and easy to handle
although they can be damaged
by sharp objects through
scoring or gouging.

Therefore it 13 important that
pipe and fittings are handled

Pipe, whether bundles, cotls or
loose pipe must bé stored in a
manner which I3 both safe and
which keeps the product free
from damage. Pipe endsin
particular should be protected,
as distortion or damage may
cause difficulties in jointing.

Plpe and fittings should be
stored away from risk of
damage from exhausts and
other heat sources. Care i3
required to avotd any contact
with solvents and olls, eg.
spillage from site diesel tanks
and exhausts.

Plpe and large fabricated fitings
can be stored externally for up

senstbly and with care, for the
operatives safaty as well as for
the protection of the pipe

and fittings.

Plpes and fittings should not be
dropped or thrown from
vehicles, or dragged across
rough ground which may cause

scorng. Pipe with scoring in
excess of 10% of wall thickness
should be clearly marked as
damaged and discarded.

Polyethylene iz unaffected by
freezing conditions. Pipe can,
however, bacome very slippery
and extra care should be

exercised during handling and
installation. In general alt
protective packaging should
remaln in place as long as
practicable before use,

All packaging should be
disposed of sensibly according
to the requlrements of the site.

to a year. However for longer
term storage cover should be
provided to avold UV damage.
BElectrofuglon Attings should be
stored under cover and kept
dry. Fittings packaging must be
kept Intact up to the point

of use,

Pipes
Individual pipes should be
stacked on level ground, free of
stones and sharp objects, with
timber batten supports at 1m
centres, The pipe can be stored
in pyramid fashion up to 1m
high and should be securely
staked to avold collapse,
See Pigure 32,

- gud D 118
o
\_l"-‘I_T:‘d Eoduaoljan)

aloz

Pipe strung out on site should
be protected from damage, eg
coned off or within a barrer
system and pipe end caps
should be left in place to
prevent the ingress of dirt,
vermin ete.
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[Frea) scanding
Pipe Coils
Plpe bundles should be stored pallets, should remain on the Free standing colls (FSC's) up to  placed between colls to enable
on level ground and can be pallet and stored on flat ground ~ 180mm diameter can fork truck access or for slinging
stored up to 3m high. until required. Individual film potentially cause injury (f purposes.
i wrapped colls should be stored  handled In the wrong manner,
Diameter flat on level ground. Again therefore FSC's should be
Coils ensure there are no large stones  stored flat on battens up to a
Small diameter colls, which ara  or sharp objects, which may marimum of 2.5 metres high.

flim wrapped and delivered on

Pipe should be transported on a
flat bed vehicle, which I8 frea
from any sharp objects, nails
etc. Full loads direct from the
factory can be offloaded with a
vehicle mounted H-Ab crane
and are often delivered direct
to site.

Pipe bundles should be
offloaded by crane or fork
truck. With crane offloading the
bundles can be lifted with wide
band slings; chains, hooks or
steel rope should not be used.

Fork truck and side loader
offloading should be carried out
by tralned operators only; care

damage the pipe.

1s required to avold damage by
the metal fork blades.

Free standling collg (FSC's) are
deltvered on dedicated caged
vehicles and off-loaded by
Hi-Ab crane. They should be
handled on site by fork truck
or crane with slings for lifting
into the trailer/dispensers.

FSC's are banded in individuat
layers to allow the pipe to be
dispensed in a safe and
controlled manner; particular
care should be taken with pipe
ends 5o that they are secured
when pipe Is released from the
coll dispenser.

Timber battens should also be
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Handling & Storage

Safety
'\‘:.: e

Fittings
Informratican

Srmall

Colls

Liarmeter
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Hoalth (& Safety

Wavin have been lnvolved in
the manufacture and supply of
plastics plpe systems to the
Water Industry for 45 years and
with polyethylene pipe products
for over 25 years.

At all stages in the supply chain,

from manufacturing through to
transport and delivery to the
customer's site, Wavin are
committed to the safaty of all
persoanel involved in the
handling of their products, and
actively promote safe practices

throughout all of its operations.

Polyethylene i3 classified as
chemtcally unreactive and
regarded as being blologically
inert. Ingestion of PE in any
form should, however, be
avoided.

Contact

PE I3 not constdered to be 2
skin [rritant. Howaver, when
cutting or scraping PE, dust
particles may cause eye
irritation and appropriate
protective eyewear should
be used.

PE does not release harmful
fumes at normal ambient
temperatures. Inhalation of PE
dust can irritate the resplratory
system and where possible
cutting or scraplng operations
should be carried out in well-
ventilated areas.

Hazards

Polyethylane will melt at 120 -
135°C and above 300°C will
degrade to produce carbon
dioxide, carbon monoxide,
water and small amounts of

various hydrocarbons and
aldehydes. These gases may
Ignite and provide heat to
accelerate the process.
Burning, molten droplets of
matertal may be released which
could Ignite adjacent materials.

Avotd Inhalation of smoke or
fumes as the combustion of PE
may release toxic materials,
Do not allow PE dust particles
to accumnulate as in extreme
circumstances there can be a
risk of dust explosion,

All electrical equipment should

be carefully sited and earthed,
Ilkewise with the siting of any
potential heat sources.

In the event of fire, any fire
extinguisher may be used,
powder extinguishers are very
effective in quenching flames.

Water sprays are especially
effective in rapldly cooling and
damping down a fire but are
not recommended.
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Polyethylene pipe and fittings
should be handled in
accordance with instructions In
the Handling Section of this
guide and also in accordance
with the Instructions in the WRe
Polyethylene Manual.

Particular care should be
observed when handling large
diameter pipe and fittings and
during cold frosty weather.
Appropriate safety clothing and
equlpment should be used at alt
times when handling PE pipes
and fittings.

Caution
When handling or dispensing

colls or drummed PE pipe
extreme care should be taken,
especlally with 90mm diameter
and larger pipe where a cofl-
dispensing trailer must be used.

Operattves should be
adequately trained and
experienced In the use of large
diameter cotled pipe.

in Jointing
Fusion welding of PE plpe and
fittings produces molten PE and
will adhere strongly to skin if
allowed to come {nto contact
and cause severe burns.
Protective gloves should be
wormn during the jolnting

process and when handling
hot equipment.

Jointing should always be
carrled out in well-ventilated
areas. Busion welding
procedures produce small
quantities of fumes and
{nhalation of fumes should be
avoided or minimised.

The Electrofusion jointing
process can cause the ejection
of molten material If the joint
assembly s incorrectly

carried out, Operatives should
wear safety gloves and goggles
during jolnting and avoid
standing directly over the
Joint area,

Polyethylene i3 blologically inert
and Is not considered to be
dangerous to the environment,

Waste polyethylene material can
be reprocessed Into new pipe
products or other products and
there I3 a growing market for
such waste matertals.

For further detalls on re-cycling
of waste polyethylene please
contact the Wavin Technical
Services Helpdesk.
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Wavin Plastics Limited,
Parsonage Way,
Chippenham,
Wiltshire,
SN15 5PN.

Sales:

T (01249) 766600
R (01249) 443473
Technical:

T (0191) 3780841
E (0191) 3781380

www.wavin.co.uk
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