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FUTURE PERSPECTIVES 

Further developments are anticipated in the direction of high-quality 
multi-functional fluids, permitting increased rationalization and cost 
savings. At the same time a requirement is envisaged for specialized 
products possessing high thermal and oxidation stability, capable of 
sustaining long service lives over wide temperature ranges. New, 
unconventional components with unique properties are expected to 
be introduced as industrial technological innovation progresses. 
Examples of this are already to be found in the offshore sector 
where, for example, hydraulic pumps and motors constructed to uti- 
lize sea water as the hydraulic medium are already in use (Fig. 22.1). 

These components are the ideal choice for maintenance tools 
required by divers for sub-sea operation at considerable depths. Con- 
ventional tools are oil- or air-driven, neither being suitable for deep 
sea operation. Incorporation of selected polymers and corrosion- 
resistant metals has created interesting new components, success- 
fully operating on this unconventional yet totally environmentally 
acceptable hydraulic medium. The British company pioneering these 
developments now markets a range of axial piston pumps and hydrau- 
lic motors suitable for water operation at pressures of 14 MPa and 
power ratings up to 42 kW. 

The increasing use of sub-sea modules in offshore oil production, 
often involving satellite modules positioned at considerable distances 
from the production platform, has intensified the search for environ- 
mentally safe control systems. This has given rise to renewed attention 
towards the use of water-based fluids (ISO-type HFAS) with water 
contents I 90%, capable of transmitting the required operating pres- 
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Fig. 22.1 Alternative materials for sea water operation. 

sure over several kilometres at temperatures of 5-10°C. Suitable fluids 
must necessarily be of low viscosity, possess satisfactory lubrication 
properties, adequate corrosion protection, compatibility with elasto- 
mers and offer long-term protection against microbiological growth. 

Offshore oil production in the North Sea has initiated developments 
and innovations in many directions, not least in view of the tremen- 
dous economic benefits to be gained by improved production techni- 
ques. 

An interesting approach is the hydraulically driven downhole well 
pump developed by a Norwegian engineering company. This com- 
prises an integrated unit of a hydraulic motor driving a peripheral 
centrifugal pump, the hydraulic fluid and pumped crude being trans- 
ported within separate channels of concentric piping (the ‘umbilical’) 
from the production platform. 

Sub-sea satellite production wells are projected with integrated 
units of multi-phase pumps, driven by hydraulic motors operating on 
high pressure water supplied via an umbilical line from a hydraulic 
pump unit on the operating platform. Recently developed multi-phase 
pumps to transport unstabilized crude oil directly from well head to 
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land or centralized platforms represent an economically attractive 
alternative to established procedures when developing oil and gas 
fields. Crude oil is a complex mixture of oil, gas, water and also, 
usually, sand particles. Conventional technology requires separation 
of the phases prior to individual pressurization of the gas and liquid 
phases. Considerable cost savings are now possible when suitable 
equipment is available to compress the multi-phase mixture without 
any previous separation stage, an additional merit being the signifi- 
cantly simplified system. 

Research directed towards improved fire-resistant hydraulic fluids 
for aviation, aerospace and military applications continues. In order 
to satisfy the most extreme performance requirements, only fluori- 
nated compounds appear suitable at present; this seems in conflict 
with environmental considerations, e.g. biodegradability. 

In all other respects, environmental considerations will undoubt- 
edly receive high priority in the future development of hydraulic 
systems and associated functional fluids. A whole new generation of 
‘environmentally friendly’ hydraulic fluids is expected to appear on 
the market during the next few years, together with a corresponding 
range of specialized equipment from the component manufacturers, 
tailored to the requirements of the new media. A competitive induce- 
ment to produce environmentally acceptable fluids has materialized in 
the form of various national approval schemes, i.a. ‘Blau angel’ 
(Germany) and ‘White swan’ (Scandinavia). A future harmonization 
of these is anticipated, e.g. under the auspices of the EU, promoting 
new and safer products. 


