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Abstract

This paper discusses an optimal linear quadratic control algorithm to improve the roll
stability of a tractor semi-trailer using active semi-trailer steering. The controller minimises
a combination of the path-tracking deviation of the trailer rear end relative to the path of
the hitch point (5th wheel) and the lateral acceleration of trailer centre of gravity (CoG).
First a linear vehicle model of tracter semi-trailer is constructed. Then a "virtual driver’
model for trailer steering control is intreduced to minimise the path-tracking deviation of
trailer rear end. The lateral acceleration of trailer CoG is included as a second objective of
the optimal controller so as to improve roll stability. & Kalman filter with linear vehicle
model is used to estimate unknown vehicle states, needed by the controller. Simulation
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Abstract

Membrane processing technology (MPT) is increasingly used nowadays in a wide range of

pplications (demineralization, desalination, stabilization, separation, deacidification,
reduction of microbial load, purification, etc.) in food industries. The most frequently
applied techniques are electrodialysis (ED), reverse osmaosis (RO), nanofiltration (NF),
ultrafiltration (UF), and microfiltration (MF). Several membrane characteristics, such as
pore size, flow properties, and the applied hydraulic pressure mainly determine
membranes’ potential uses. In this review paper the basic membrane techniques, their
potential applications in a large number of fields and products towards the food industry,
the main advantages and disadvantages of these methods, fouling phenomena as well as
their effects on the organocleptic, qualitative, and nutriticnal value of foods are synoptically
described. Some representative examples of traditional and modern membrane applications
both in tabular and figural form are also provided.
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INTRODUCTION

Membrane Processing Technobogy (MPT) is one of the mosi
impartant fields of food science. As a result. food industries
account for a sigrificant propetion of the otal production of
membranes, of about 20 1o 305 workdwide. Although these leve
els are guite high, there is an increase of approximaiely 7.5%
‘ansmally in this fiekd. All over the world, huge amounts of mem=
‘brames are produced and find multi=purpose applications amoag
which ultrafiltration (UF), nanofiltration (NF), reverse asmosis
(Ri¥), and microfiltration {MF) are the mest extensively used
(Druafin et al.. 2000 . Electmodialysis (EI¥) can be described as
an electro=membrane procedure in which ions ane

inhiksition, nutritdosal value

2002). The main principle of UF process resides in the places
ment of 2 sohution that contzins brge melecules, 2t one side
of the and the i of pressure, lkead-
img to remerval of the selvent amd retention of a highly cons
cenirated solution. The enhanced concentration levels near the
pores results in formation of a viscows kyer, known as concens
tration boundary layer (Kumar and Upadhyay, 2000). RO i a
membrane diffusion technigue based on the implementation of
pressure. Specifically, R0 membranes retention level can reach
up b 95=59% of the dissolved solules {either arganic ar inors
ganic) filiered and the permeate water is characierized by exs
cdlﬂtmahmm characteristics. As aresult. RO is categorized
= ac {ElSalam, J03). According 1o

throwgh ion exchange (IE) membranes o different solutions un=
der the effect of an ical potential | ingaidro et al.,

Subibz Faculty of Agricub-
-:.U-—uqnd'lh.u.ly.ﬁﬁnﬂr N-h-.M-g—-.\uusme.
ireece. Eomail: parmenion @ ulh g

Ciryta (2005), the osmotic membrane distillation is 3 membrane
distillation (MDY} techmigue. applied s low termperatune condis
tians, This process can be implemenied with the aim (o separaie
numerous aquecus selutions. The hydrophobic properties of
these membranes impede the penetration of agueous solutions.
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