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FOREWORD

This manual is primarily concerned with the Harben "P’ Type Pump. Detaiis are also given
of the similarly constructed High Lift Pump. In addition, general safety and operating
information for the equipments using the pumps is also included.

The conversion of pressurised water into a high velocity jet and its use as a cleaning and
cutting tool is now familiar to, and used by, many people in a wide range of industries.

High pressure water can achieve remarkable results without the use of heat or chemicals
and cost savings over conventional maintenance methods can in many cases show that
a water jetting unit will pay for itself in hours rather than years.

Many companies have problems for which high pressure water offers a rapid solution, yet
hesitate to consider this method because of the generally accepted high cost of such
equipment. Backed by many years of design and manufacturing experience, Harben
pumps are setting new standards of performance and reliability. The capital and
operating costs are such that these offer an attractive return on investment that really
makes sense.

British Flowplant Group Ltd have a policy of continual research and improvement and
reserve the right to make such modifications and design changes as are considered
necessary in the light of experience, however, this copy of the manual will not be
amended.

No part of this manual may be reproduced or copied in any manner without written
permission from British Flowplant Group Ltd.
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HEALTH AND SAFETY AT WORK

There are two main categories of risk. These are:
(a) Injury from impact of water
(b) Injury from environment.
All persons involved in water jetting should be made aware of the risks.

INJURY FROM IMPACT OF WATER

In the event that a person is injured by the impact of a water jet, the injury caused may
appear insignificant and give little indication of the extent of the injury beneath the skin
and the damage to deeper tissues. Large quantities of water may have punctured the
skin, flesh and organs through a very small hole that may not even bleed.

Immediate hospital attention is required and medical staff must be informed of the cause
of the injury. To ensure that this is not overlooked, all operators engaged on jetting
should carry an immediately accessible waterproof card which outlines the possible nature
of the injury and bears the following text which has been endorsed by the Employment
Medical Advisory Service (EMAS) of the Health and Safety Executive:

THIS MAN HAS BEEN INVOLVED WITH HIGH PRESSURE WATER JETTING AT
PRESSURE UP TO 36750 LB/IN? (250 MPA, 2500 BAR, 2548 KG/CM? ) WITH A JET
VELOCITY OF 1536 MILES (2458 KM) PER HOUR.

Please take this into account when making your diagnosis. Unusual infections with
micro-aerophilic organisms occurring at lower temperatures have been reported. These
may have gram negative pathogens such as are found in sewage. Bacterial swabs and
blood cultures may therefore be helpful.

A letter containing this and other relevant information should be sent to the doctor of
each operator.

Where surgical examination is not immediately possible in remote situations, first aid
measures should be confined to dressing the wound and observing the patient closely
untii a medical examination has been arranged.

If any person, object or article is accidentally struck by the jet, this fact must be reported
to the occupier’s representative.
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INJURY FROM ENVIRONMENT

Work should only be carried out if it is safe to do so. A thorough examination of the site
should be carried out before work is started. Refer to the Warnings and Cautions.

Special care should be taken where there is a danger of infection. There are many
situations where infection can take place. As a guide to avoiding infection, the following
points should be considered:

(a)

(b}

{c}
(d)

(e}

Full protective clothing must be worn.

Always clean scratches or cuts immediately. Disinfect and cover with a
strip of gauze and impermeable plaster. SEEK MEDICAL HELP.

Avoid rubbing eyes, nose or mouth with hands during working.

All contaminated clothing, vehicles and equipment should be thoroughly
cleaned.

Operators should wash thoroughly after work and before eating, drinking or
smoking.
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SAFETY CODE OF PRACTICE

Full details of the Safety Code of Practice, when working with equipment containing a
Harben pump, are given in Section 3 of this manual. The basic rules of this code are as

foilows:

1.
2
3.
4

5.

ALWAYS WEAR THE CORRECT PROTECTIVE CLOTHING.

ALWAYS ENSURE ALL EQUIPMENT IS IN A FIRST CLASS CONDITION.
NEVER WORK FROM A LADDER.

NEVER USE THE GUN WITH THE TRIGGER LOCKED ON.

NEVER POINT THE GUN AT ANYONE, EVEN IF SWITCHED OFF.

Only a responsible person who has received instruction in the operation of high pressure
water jetting equipment should be allowed to operate the equipment.
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TECHNICAL DATA
INTRODUCTION

1 The Harben 'P’ Type high pressure pump (Fig 1.1} is a radial piston diaphragm
pump which can be used for a number of industrial applications, including the following:

(a) High pressure cutting of board, plastic and other materials
{b) Water hydraulic systems

{c} Abrasive blasting and descaling

(d) Drain/sewer cleaning

(e) Tube descaling

(fi Desalination by reverse osmosis

(g) Pumping demineralised water

{h} Floor and surface cleaning

(i Underwater cleaning.

2 In addition to its reliability and long service intervals, the advantages of using this
type of pump include:

{b) Variable pressure and flow options without piston change

(c) Pumps can run dry without damage as there are no piston seals

{d) Filtration of 50 to 150 microns

(e} No modification is required to pump sea water

{fy Pump has multi-cylinders therefore no pulsation

(g) Positive displacement thus high efficiency.
3 The pump is designed to be directly-coupled and flange-mounted, and can be
supplied in either bare-shaft form, or skid mounted, trolley mounted, trailer mounted or

truck mounted configurations. In addition, the pump can be mounted on an underwater
ROV. Diesel drive, electrical drive and hydraulic drive options are available.

PUMP DESCRIPTION

Eunctional

NOTE The foliowing description of the Harben P’ Type Pump applies equally to the
‘High-Lift’ variant of the pump. Performance details of each type of pump are
given later in this section.

4 The 'P’ pump works on the radial piston design principle which uses one-way

valves in conjunction with tubular diaphragms, fitted with an internal support or mandrel.
The pumped fluid, which passes through this diaphragm, is enclosed by a cylindrical
pressure chamber or barrel, in the ends of which are fitted inlet and delivery valves.

5 The pump crankcase, which contains the only moving parts, is filled with a mineral

hydraulic oil. This oil provides for the lubrication of all moving parts within the crankcase,
and as a means of pressure to compress the diaphragm.
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6 As the pump shaft rotates, the piston advances and its ports pass the end of the
cylinder, sealing the chamber. Further advance of the piston causes the trapped oil to
compress the diaphragm around the mandrel, expelling the water in the diaphragm
through the delivery valve and into the delivery manifold.

7 When the piston retreats, the diaphragm reverts to its tubular form and draws
water through the inlet valve. Any oil slippage past the piston during the delivery stroke
is made up through the piston ports as they open to the crankcase oil.

8 All mechanical parts, with the exception of the inlet and delivery valves, run in the
oil-flooded crankcase and are therefore unaffected by contamination by the pump fluid,
or by running dry.

Filtration

9 Standard filtration for the pump is normally between 50 and 150 microns. This
filter is usually fitted to the inlet of the supply tank or reservoir. This arrangement
ensures that if the filter is neglected to the point of biockage, the tank will empty and the
pump will run dry, thus enabling the dry-running qualities of the pump to be used as a
filter maintenance indicator. Inlet conditions required are flooded suction; pressure
feeding is not necessary.

Fluid Flow

10 Arrangements are made on the pump for the incoming fluid to cool the crankcase
oil. The use of standard diaphragm/barrel assemblies provides a choice of flows,
depending upon the number of barrels fitted to a crankcase. The cylindrical form of these

barrels is well suited to containing high pressures. Three piston diameters are available
1o suit a range of pressure up to 420 bar (6000 psi).

PUMP BARREL OPTIONS

‘P’ and ‘High Lift’ Barrels

11 ‘P’ and "High Lift" type barrels come in two material options, ie ENTA (Spec 220
MO7) for use up to 275 bar (4000 psi) and EN57 (Spec 431 $29), stainless steel, for
pressures from 276 bar (4001 psi) up to 415 bar (6000 psi).

‘NOTE ST/ST barrels are available in any pump at any pressure, including those less than
275 bar, as an extra cost option.

12 The barrels are always supplied as an assembly including baffle plate {(part no 012-
001}, seal (011-011) and inner cylinder. The diameter of the cylinder varies for different
pump-performances.Diameters-available-are-18 -mm,-20-mm-and-22 -mm:

13 All barrels are given a letter code to indicate their position in the crankcase {refer
to Section 4, Fig 4.2). This letter code can be found stamped on the face adjacent the
inner cylinder. Letters A to M are used. Each letter is given a part number.

14 When ordering spare barrels, each part number requires cylinder diameter and
barrel material letter options. The option code is shown as two letters. The first
indicates the barrel material - A is for EN57 and B is for ENT1A. The second indicates the
cylinder diameter - A is for 18 mm, B is for 20 mm and C is for 22 mm.
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