





























u & Kupiec (1995} applied an exponential
imation of the intraparticle concentration profite
veloped a new driving-force model given by follow-

a4 _ (* + I8 }_":4_‘4)(1 - A).

{9
dv 7

e authors presented a new methodology for the
n of driving-force approximations based on an
‘of exact anmalytical solutions for the particular
negligible external mass-transfer resistances, This
ology allowed for the derivation of approximate
for all basic pellet geometries {(Georgiou & Kupiec

pose of the work presented here is to obtain a
order driving force approximation using the
ogy of Georgiou & Kuplec (1996}, It Is shown
model obtained is {amalytically) integrable and is
ble to all three basic pellet geometries, namely:
ifinite cylinder and sphere, with a substantial supe-
on the accuracy of the new model as compared
het available approximations being demonstrated.

DEL OF THE PROCESS. EXACT
OLUTIONS AND APPROXIMATIONS

onsider the case of a particle with a uniform initial
ntration (), subject toa umt»step change of the con-

vation {1.1) wzth the following initial and boundary
ions.
Q = Q{;; {2.13)
a2
= o=}
ar : {2.1b}
Q= O {2.1¢)

sllowing change of variables in {1.1) and {Z.1}):
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The analytical solution in this case {Crank 1956} is given by
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where g, depend on the pellet geometry and A4 is the vol-
ume-averaged value of Y, Le.

m ff Y
", H dV

{2.5)

At short times, upon a step change, the particle may be
treated as a semi-infinite medium and this assumption
feads to the following approximation {Cranl 1936).

A=2m Vg ,

applicable for © < 0.01. At large times, the series in equa-
tion (2.4} converges rapidly and, by retalning only the first
term, the fracrional uptake can be estimated with satisfac-
TOTY aCCuracy.

(2.6)

Following the methodology of Georgiou & Kupiec (1996},
we define the following function.

d4 ! dr
(T} =~ 27
l—4 {
or, equivalently {using 2.4
) (2.8)
Then, it is not difficult to show that
lim F{t) = af. (2.9)

bt

(Note that since F = Fz} and A = Az}, we can obtain
dependency F = F(A)).

We next define another function as follows.

Gir) = (dj / ;ir ) ?:%. @0
It follows (using 2.6) that
Gp= izm(;(‘c)w%{ﬁ—» (211
g
and (using 2.10)
lim (;(*z:) 0. @12
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ow, separation of variables in (3.1} yields
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.'ecompc}sing the integrand in right-hand side of (3.4) into partial fractions ylelds
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ﬁen follows that (3.4} yields,
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4, FUTURE RESEARCH

The obtained approximate expression can be applied to
batch adsorption systems for various pellet geometries
{see sphere, cylinder, shab). Some early results have been
compared with the exact analytical solution of each prob-
lem and it can been shown that the maximum errors do
not exceed 2.5%, with the accuracy being even better in
the smali-time region, Furthermore, the proposed model
can be applied to kinetic parameters estimation using
experimental data from literature. These estimated kinet-
i parameters can be used for the accurate prediction of
the fractional uptake curves, All this will be presented in
the future.

NOTATION

a defined in table |
A fractional uptake

< gas-phase concentration

D defined in table |

effective pore diffusion coefficient

D effective surface diffusion coefficient
K linear equilibrium adsorption constant
J5 geometry factor

G solid-phase concentration

Q defined in table |

? radial coordinate

R particle radius

t tirne

£ diffusion time

X dimensionless spatial variable

Y dimensionless solid phase concentration

Greek letters

£ percent-relative error
£, porosity of parﬁcie

T dimensioniess time
Subscripts

d value att = Q

i value at surface
oo value at ¢ —F- oo
R value at r = R

Superscripts

volume-averaged quantity
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ating during inscription increases the wavelength to
mperature responsivity, therefore there is the possibil-
of using strain to tallor the temperature coefficient of
ie Type 1A grating for temperature compensated strain
snsing applications. The effect of strain also hints at the
e of defects on the grating stabiliy with temperature
nd indicates an element of densification during inscrip-
on. This is under further investigation,

. CONCLUSIONS

Ve have presented data that shows a fundamental result
oncerning the high temperature stability of Type |A grat-
gs, which undergo a drastic initial decay at 100°C, imply-
g that they are thermally unstable at this temperature,
owever, the modulated index change of |A gratings
smains stable at lower annealing temperatures of 80°C,
nd the mean index change decays at a comparable rate
y Type | gratings at 80°C, this sets a maximum temper-
ure for which A gratings may be reliably used as less
san 80°C. Furthermore, we confirm the stability of dif-
rent types of Bragg gratings showing that Type HA grat-
gs are more stable than Type | gratings. Mowever, fur-
r studies show that straining the fibre throughout the
Scription process leads 1o a robust Type |A grating sur-
ving temperatures exceeding 180°C. Therefore, the
ombination of Type | and A {stralned} gratings make it
sible to decouple temperature and strain over larger
perature excursions.

CENOWLEDGEMENTS

hHe authors acknowledge the COSTI70 action
Reliability of optical components and devices in commu-
tions networles and systems” for support of this work
ugh the funding of a Short Term Scientific Mission,

EFERENCES

AG. Simpson, K. Kalll, K. Zhou, L. Zhang and |
Bennion, “Formation of type 1A fibre Bragg gratings in
‘germanosilicate optical fibre,” Electronics Letters,
Vol. 40, p 163-164, 2004.

AG, Simpson, K. Kalli, L. Zhang, K. Zhou and |.
Bennion, “Abnormal photosensitivity effects and the
formation of type 1A FBGs” BGPP, Monterey,
California, MD31, 2603,

AG. Simpson, K. Kall, K. Zhou, L. Zhang and |
Bennion, “An idealised method for the fabrication of
temperature invariant 1A strain sensors,” postdead-
‘e sesston, OFS16 Nara, Japan, PD4, 2003.

P. Lemaire, “Reliability of optical fibres exposed to
_hydrogen: prediction of long-term loss increases,”
‘Optical Engineering, Vol. 30, p 780-781, 1991,

D L. Williams and R. P, Smith, “Accelerated lifetime
‘tests on UV written intracore gratings in boron ger-
-mania codoped silica fibre,” Hectronics Letters, vol.
31, pp. 2120-2121, 1995,

=5 Kannan, . Z. Y. Guo, and P. |. Lemaire, “Thermal
ability analysis of UV-induced fibre Bragg gratings,”
-journal of Lightwave Technology, Vol |5, pp. 1478-
1483, 1997

Ishikawa, A, Inoue, M. Harumoto, T, Fnomoto, and
- Kanmamori, “Adequate aging condition for fibre
ragg grating based on simple power low model”

presented at Optical Fibre Sensors (OFS51998), 1998,

B8] M. Pawrick, S L. Gilbert, A, Uidgard, and M. D
Gallagher, “Annealing of Bragg gratings in hydrogen-
loaded optical-fibre,” Journal of Applied Physics, Vol
78, pp. 2940.2945, 1995,

91 M. Astund and |. Canning, "Annealing properties of
gratings written into UV-presensitized hydrogen-out-
diffused optical fibre,” Optics Letters, Vol 25, pp.
692-694, 2000,

[10] P. Niay, P. Bernage, 5. Legoubin, M. Douay, W. X
Xie, L F. Bayon, T. Georges, M. Monerie, and B.
Poumellec, "Behavior of Spectral Transmissions of
Bragg Gratings Written in Germania-Doped Fibres -
Writing and Erasing Experiments Using Pulsed or
Cw Uv Exposure,” Optics Communications, Vol

113, pp. 176 192, 1994,

[11] 7. Erdogan, ¥V Mirzahi, P. Lemaire, and D. Monroe,
“Decay of ultraviolet-induced fibre Bragg gratings,”
lournal of Applied Physics, Vol. 76, pp. 73-80, 1994,

[12]15 R, Baker, H. N. Rourke, V. Baker, and D.
Goodehild, “Thermal decay of fibre Bragg gratings
written in boron and germanium codoped silica fibre
" Journal of Lightwave Technology, Vol 15, pp.

1470-1477, 1997,

F131 Y. Masuda and et al, “Wavelength evolution of fibre
Bragg gratings fabricated from hydrogen loaded opti-
cal fibre during annealing” Journal of Lightwave
Technology, Vol. 22, pp. 934-941, 2004,

[147 K. E. Chisholm, K. Sugden, and | Bennion, “Effects of
thermal annealing on Bragg fibre gratings in
boronfgermania co-doped fibre,” journal of Physics
D-Applied Physics, Vol. 31, pp. 61-64, 1998.

{1518 Pal, § Mandal, 7. Sun, and K. T. V. Grattan,
“Analysis of thermal decay and prediction of opera-
tional lifetime for a type | boror-germanium
codoped fibre Bragg grating” Applied Optics, Yol
42, pp. 2188-2197, 2003

f16] . Rathje, M. Kristensen and i E. Pedersen,
“Continuous anneal method for characterizing the
thermal stabHity of ultraviolet Bragg gratings,”
journal of Applied Physics Vol 88, pp. 1050-1085,
2000.

[I77 AL Othonos and K. Kalli “Fiber Brage Gratings:
Fundamentals and Applications in Telecommuni-
cations and Sensing”, Artech Mouse, Boston,
London, 1999, Chapter 2, section 2.5.1.2.

* Kkialli@cytanet.com.cy; phone 35722406537, fax
35722406545


























































FUTURE WORK

The work has shown that FE is invaluable in extending con-
fident safe limits of real structures. Fuutire work will
involve a further modeling of the process to ensure that no
rnajor quantitative effects are ignored by the simple ax
symmetric half model used. The analysis has been on
stress-free models. A full plastic analysis, at say 2 kg of
explosive, will indicate the extent of plastic deformation,
and ray indicate that shakedown effects will be beneficial.

The effect of non-central charges will be investigated with
aid of strain gauges and pressure transducers at critical
points within the vessel.
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£996 in Crystal 2002:217), it was stressed that “ff you
want to take fuil advantage of the Internet there is only
one real way to do it fearn English”. This sentiment is
not surprising if we consider the language distribution
on the web which is predominantly English. {See TABLE
D) (Crystal 2002:217).

However, Graddol - as | have already mentioned - sees
an Internet base community developing rapidly to non-
English-speaking countries, which as a result will reduce
the English computer-based communication in the fol-
lowing decades. The truth of the matter though is that
no-one can predict the future accurately, We can only
follow the indications and make our own hypotheses for
the future.

What we do however need to do as educators is to ful-
fill and satisfy the needs of today and gradually plan for
the needs of tomorrow through a well-drafted, rounded
plan of education.

PARY 2

In the next part of this article 1 will examine how the
evolution of new technologles, has inevitably brought
about cruckl changes to literacy practices assoclated
with their use, which has inevitably imposed new
demands.

“Whether the technology is word processing, electron-
ic mall, hypertext, or the internet, these rechnologies
after how fanguage, both written and visual, Is produced,
processed and used”. {Snyder, 1998 xx}.

These new technologies have not impaired the use of
traditional languages, but on the contrary they have
enriched them with more options and choices. Just as
printing did not replace writing, neither wilt '‘Netspeald'!
replace language. Plainly, new methods of usage will
have to be designad,

The majority of citizens nowadays are in daily contact
with these new technologies encountered. According
to Brod {1984} (quoted by Murray in Burns & Coffin
{Eds..} 2001:38} people are familiarized with computers
in two distinct zones: first the private, for conducting
their own personal tasks (banking, mail ordering, etc),
and second the production area, where they perform
thelr professional duties and often their very livelihood
depends on that

What we are faced with presently is “newness”, which
unavoidably creates re-thought and re-evaluated situa-
rions,

Unguestionably, the 'web’ has decreed new stipulations
and prerequisites, both In terms of language usage and
linguistic design as well as social conception,

There is little question that the internet has brought
dramatic changes to the very essence of language, for
both now and the future.

E ‘Netspeald * the term “netspeak” is an alternative to "netlish”,
written discourse”, ”
plainly derived from English. {Crystal, 2002:47)

“weblish”,
computer mediated communication” {CMCY, and other terms. Bach term has a different inplication;"netlish”, for example is’

“...the sheer scale of the present internet, let alone it
future telecosmic incarnations has convinced me tha
we are on the brink of the biggest language revolutic
ever”. {Crystal, 2002:241).

Traditionally, according to Crystal (2002:7), written lan
guage fostered five main stylistic approaches: |} Graphi
features (including page design, illustrations, colour
columns), 1) Orthographic or graphological feature
{alphabet, capital letters, spelling, punctuation, italics)
3) Grammatical features (the syntax, word order, pro
nouns}, 4) Lexical features {vocabulary, set of words
idioms), 5} Discourse features (coherence, relevance
paragraph, structure, etc). Additionally spoken language’
can use: aj phonetic features {voice quality, vocal regls-.
ter}, and b} phonological features (the sound system,:
intonation stress and pause}.

All the above features can be used in the internet also, -
since the internet culture is still very much a text-based
affair. .
What is different though now, is the flexibiity of its’
usage, the plasticity of its form, the transition of its’
state.

"The internet world is an exwremely fluid one, with:
users exploring its possibilities of expression, introduc-:
ing fresh combinations of elerments and reacting to tech-:
nological developments”, {Crystal, 2002:14).

It seems to be in a permanent state of progression, lack
ing precedent, struggling for standards and searching for-
direction. '
Additionally it is & social construction, through which:
citizens are expected to mingle, explore and communi
cate,

“The web is more a social creation than a technicil.
one... And as the internet comes increasingly to bé
viewed from a social perspective, so the role of the lan-
guage becomes cemtral. indeed, norwithstanding the
remarkable technological achievements and the visual
panache of screen presentation, whar is immediately.
obvious when engaging in any of the internet’s functions.
Is its linguistic character. If the internet is a revolution’
therefore, it is likely to be a linguistic revolution”,
{Crystal, 2002 vii-viii).

Consequently, how can we as educators provide assis
tance and guidance to our students with regards the.
new technological demands? As already mentioned ear-.
lier, the mastering of the English language is a necessary,
unquestionable prerequisite, if one is to gain full benefit’
from this technological diversity. :
Additionally, assistance should be offered in areas such
as writing, reading and talking to enable users of tech-:
nology to take full advantage of what the new diversified
world of technology has to offer, as well as, be able to
successfully cope and deal with all this "newness” and
technological development. Mowever, these are huge:

internet language”, “cyberspeak”, "slectronic lantguage”, "interacthve




reas of discussion that need to be examined on their
wn merit in possible future publications. For the time
eing, what we need to do is to be awave of the new
cts and to realize that we are on the threshold of a lin-
uistic revolution by which we are inevitably affected
rectly both in our personal as well as professional

ABLE 1 ~ Language distribution on the web

{Crystal 2002:217%,

Ranking  Language  Number of pages  Corrected

parcentage

] English 2722 82.3
pi German 147 4.0
3 fapanase 1G] i.6
4 French 59 1.5
5 Spanish 38 b
& Swedish 35 0.6
7 leatian 31 0.8
g Portuguese 21 07
9 Dutch 20 04
0 Norwegian 15 0.3
if Finnish 14 0.3
¥ Czech il 0.3
13 Danish 9 0.3
4 Russian 8 ad
f5 Malay 4 0.1

None or unknown

{correction} 5.6

TOTAL 3239 100
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3.4 Cost-benefit analysis

The effectiveness of the two damper arrangements can
pow be examined. The first, which uses considerably
ewer dampers with smaller damping coefficients, is more
efficient provided a method is found to support the
dampers in such a way that the relative movement of
their end-points will be equal to the movement of the top
of the arches relative to the ground, Such a solution could
be a horizontal member, which will be supported on the
two ends of the arches (where the lateral motion is
mall), or to vertical members positioned to places that
would not interfere with the monument, and will be used
15 the reaction to the dampers. Since the forces from the
dampers are relatively small stich a solution might be fea-
ible.

The second arrangement connects the ner walls with
he outer walls. Since the outer wall is much stiffer and
horter than the inner walls, the dampers will lessen the
orces transferred from the latter to the former with
onsiderable dissipation of energy. The larger number of
ampers involved can provide the extra effectiveness
-equired. At the same time the incorporation of the
ampers into the structure is much easier than the first
ase and the interference with the aesthetics of the mon-
ment. Since this arrangement is much more likely to be
ceeptable to the Antiquities Department, it was used in
he cost effectiveness assessment.

t is most useful for a monument to make the analysis for
he case of Maximum Considered Earthquake, with a
A% limit for the inter-storey drift. Thus the comparisons
re made for Cases | and 5. For these cases the results
how base shear values In the two directions:

Y. =904kN
n= 1 299N

Va=872kN (2 reduction of 3.5%)
V:=557kN (& reduction of 57%)

The displacement results are;

xI:i.GSmm
a3 27mm

da=1.55mm {2 reduction of 6%)
ds=4.07mm {2 reduction of 69%)

ince the x.direction results were satisfactory without
ny dampers, o provision for dampers in that direction
was made. Thus the small reductions in base shear and
isplacemant are only a by-product of the introduction of
umpers in the y-direction and were expected to be

n the y-direction the reductions are considerable. Both
he wall strength required and the movement of the arch-
s are less than half of the original configuration. This
nore than doubles the resistance of the monument 1o
arthquake forces,

4.1 Damper cost

Off-the-shelf damping devices were selected that could
@ eastly attached to the rafters of the roof. Their cost s
{ the order of $100 or less, thus making feasible their
se in the large number required for their application as
ansidered above.

he toral cost for the 96 dampers required will thus be
f the order of $10 000 or less. This cost is not prohibi-
ive. However, if the attempt is made to retrofit the mon-
ment, considerable expense will be required to modify
he rafter supports in order to incorporate the dampers.
his could prove to be as expensive as the purchase of

the dampers If not more. Although $206 000 or even mare
is probably worth spending in order to protect a struc-
ture of such historic value, it would be necessary to prove
that the risk of serious damage due to earthquakes is con-
siderable before such an expense is justified. Further, the
intrusion into the monument itself would be justified only
if the danger Is high enough, In the case of the church at
Askas, this is probably not the case.

Howaever, in the case of a more extensive restoration the
opportunity will arise to incorporate the damper protec-
tlon into the restoration works. In such a situation, the
additional cost of innovative protection would be solely
the cost of the dampers, since all other expenses will be
incurred in any case,

The cost of such a traditional restoration is expected to
be of the order of $100 000, Comparing the cost of the
dampers to the total cost of restoration, the extra
expense seems justified. In fact, at less than 10% of the
total cost the extra protection is considerable, Thus,
while retrofitting by itself may not be a cost effective
operation, if combined with a more general restoration it
is worth applying,

3.4.2 Possible refinements of protection technigues

it the above example a simple linear viscous damper
device was chosen. This device has the advantage of being
off-the-shelf thus minimizing the expense for a one-off
job. It Is also easy to model since it offers only Hnear
damping without stiffness. Nevertheless, there is no rea-
son why these characteristics should Hmit possible device
choices. A much simpler yield-device could also provide
similar protection and, provided enough demand could
make mass production possible, be much cheaper.
Reliable devices of this sort could slash the cost to just a
fraction of the devices considered above. More exotic
shape-memory alloys could also provide enhanced pro-
tection. Research in these directions seems promising.

4, CONCLUSIONS

In this research project the possibility of applying innova-
tive protection techniques, such as linear viscous
dampers, to monuments was investigated. The monu-
ment chosen as a testing ground for these techniques in
Cyprus was the church of Ayios loannis Prodromos at
Askas village,

A methodology is proposed for the retrofit of monu-
ments, Based on rthe first phase of this methodology gen-
eral data about the seismic hazard of the area were col-
lected and an estimate of the seismic forces was made.
These estimates were used 1o select the seismic Input
used in the analysis. Building characteristics were then
collected. A survey of the bullding was made and draw-
ings were produced showing the geometric characteris-
tics, A detalled measurement of its dynamic characteris-
tics was made using 2 Kinemetrics VS$S-3000 vibration
sifrvey system.

The measurements were used to update a finite element
compiter model to analyze the building response to
sarthquake forces. Excessive deflections and high base
shaears were estimated to oceur in the transverse direc-
tion necessitating the introduction of protective meas-
ures. Linear viscous dampers were introduced into-the.
model which resulted in significant reductzom i both
seismic forces and deflections. :
The cost of the cfampers is estzmated at lass tha




for the 96 devices used in the analysis, If a simple retrofit
is carried out on the building, the cost of the operation
could easily rise 10 double that amount to include the
modHication on the rafters needed to fix the dampers.
This seems excessive and can only be justified in areas of
very high seismic hazard,

However, in the case of an extensive restoration of the
church, which involves a number of major operations
incheding the removal of the upper roof and restoration
of the lower, this gives the opportunity to introduce the
dampers with virtually no additional cost except the actu-
al cost of the dampers. As the estimated cost of restora-
ton is of the order of $100 000, the additional protection
cost will be approximately 10%. This is a reasonable cost
for the added protection.

Off.the-shelf dampers were used but custome-made
cheaper devices could slash the cost 1o a fraction of the
one quoted above. If produced on a mass scale, such
devices could provide a very cost effective way of pro-
tecting monuments of this type. Research in this area
could concentrate on simple yield-type devices and more
exotic shape-memory alfoys.
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guarantees the safety of the patient. None of the patients
refused to be investigated with the robotic system, and
none of them complained after being examined by the
system. The videoconferencing link allowed the patient
and the expert doctor to communicate in real-time, thus
contributing towards the quality of the examinadon and
the diagnosis.

Robotic-surgery Is probably the most popular application
of telerobotics in medicine, where the surgical robotic
arm is expected to reproduce very accurately the com-
plex maovements of the surgeon’s hands, The robot must
explore the 3 directions of space {6 degrees of freedom)
and perform an invasive action.

In the case of tele- echography the robotic arm has 10
artentate the probe head at the surface of the patient skin
{probe head remains in the same plane). There is 2 human
interface between the robot and the patient and it is a
non-invasive process. The medical assistant who handles
the robotic arm can position it on or remove it from the
patient skin at any moment. The use of the robotic arm,
introduced during the MARTE experiments, which holds
the weight of the robot, makes this task now easier and
without any risk for the patent to be hurt by the echo-
graphic robotic arm.

The echo robatic arm can work with wireless links as
well {e.g. satellite or UMTS channels) since an interrup-
tion of the data transfer will not be dangerous, which
. urfortunately does not apply in the case of a surgical
robot, Therefore the safety problems were limited to the
- ultrasound safety,

- Generally speaking the method used by the various
cexperts is more or less the same, since this telemedicine
“system allows them to act as if they were examining a
L patient in their office. The social impact of the full appli-
ation of this system in tele-echography is tremendous.
atients in rural or isolated hospitals may be examined by
he experts anywhere in the world with safety,

his and other similar telemedicine systems <an help
owards the provision of medical care to the whole pop-
lation of a country irrespective of the hospital they are
dmitted, Thus an important reason for making peaople
ave 1o the main citles will be weakened, The economic
enefit for the health care system Is obviously very
mportant as well.

. CONCLUSIONS

he clinical evaluation of the overall tele-operated chain
as presented and the experimentation on abdominal
atlents was described and commented. The clinical eval-
ation carried out at the Corporaci¥s Sanitaria Clinic
Barcefona) and the Nicosia and Kyperounta hospials In
yprus (MARTE project) were reported and discussed.
he ergonomy of the overall system was alse discussed,
s this is a critical issue for the accurate interactivity
stween both remote and expert sides for the purpose
f real-time diagnosis,

he use of the MARTE robotic arm will contribure
owards improving the quality of the tele-echography

examination In motion, since the assistant will concen-
trate to the medical aspects of the tele-examination
rather than on holding the weight of the probe holder
robot. In the case of a moving ambulance the absence of
the MARTE robotic arm can make the examination diffi-
cult.

Successful experiments in the above field can lead us to
the conclusion that tele-echography has great prospective
with many benefits for the patients, the doctors, the
economy and generally the whole seciety.

The clinical validation of the tele-achography system using
the OTELO robot in France, Spain and Cyprus showed
that this system is reliable and safe for the performance
of remote US examination through satellite and/or UMTS
channels.
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