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THE WINNING WAY
OF VIRTUAL WATER

IT TAKES 140 LITRES of water — virtual water, that is —to
make a single cup of coffee. *The concept of virtual water
helps us realise how much water is needed to produce
different poods and senvices,” says Tony Allan, the 2008
winner of the Stockholm Water Prize.

HE WIMMER OF THIS yrar's Stock-

holm Water Prize, John Anthony

Allan, scems to have a nataral
affinity for water. He docn't hesiae
o step imto the in'rrrl'.'miw.' [ountain
al London’s Somersct House — chose
neighbour to King's College London
where Allan is professor emerits — o
allow that perfect picture the photogra-
phir wants.

Date of birth

29 laruary 1037,

Caresr

Started in the grography department at
Durbam University. After a period in the
Britich Mational Sarvice and five years
in indstrial management, retrned to
sciernce 2t the School of Oriental and
African Studies [30AZ] in London. After
35 years at S0AS, moved o King's Cal-
l=ge London whens he is now professor
emeritus.

Lav=st book read

Arabs, by Mark All=n.

Werst Indfwentlal person

Kader Azmal, former South Africa Min-
ster of Waier Affairs and Forestry and
Sbockholm Water Prize winner in 2000.
Kader Asmal is the only ofher non-
engineen‘eater scisntist who has been
awarded the Stockholm Water Prize.
Favourlte quoe

‘Water flows ughill toward morey and
poweer.

The best k3p water ever had

In 1987 in Damascus, Syria.

“Prizes such as this waally come late
in the Ble of bureates” smys Tony Allan,
1. “Howeven, | fee very honowred to
have been recogmised, and it gives me
farther cnergy to think that | have a few
mare years of creativity left. Dalso very
much appreciate that the prize jury has
acknowledgrd my interdisciplinary ac-
tivity.”

Allan's work has focused in part an
helping people understand the hidden
water ust in products and services. He
uses the cxample of a cup of coffec,
which, he maboulates, has wyo litres of
watcr “embedded” in i This amount
al waber i m'|.|.5|1|}'1|1|.'xau'ru: as what is
used daily by the average person in the
% for drinking and houschold necds.

“The concept of virtual water helps
us realiee how much water is needed o

produce different goods and services,™

he mys “In semi-arid and arid arcas,
Emowing the virtual water value of
goads or servioes can be usciul in deter
mining the best use of the scarce water
available.”

For more than 4o yoars, Tony Allan
thas been interested in the technical, en-
vironmental and socieeconomic probe
loms of managring water in watcr-scmo:
regions, mainly in the Middle Fase.

As an environmenital scientist his carly
proecocupations were with uwsing water
resources more clficicnily.

While sdull_ring water bsucs in the
Middle East, he developed the theory
ol wing virtual water imports via food
as an albornative water souroe to ne-
duce pressaure on the scarcely availahle
domecstic water resources there and in
ather regrions short ol water. Ohver the
years, it bocame increasingly chear to
him that the trade of virnml water &
clusely linked o aspects such as poli-
b, coonomics, agricaliure and dimate
change.

“¥irtual water trade refers to the ida
that when guods and servios arc ex-
changed, so is virnal water,” Allan says
“When a country imports a tonne of
wheat instead of producng it domesti-
aally, it saves about 1,300 cubic motres
ol real domestic water IF this country
is short urwadl.':. the watcr that is saved
can e wed for ather purpoese.” He
cxplains that, by the mme terms, the
-:Jl.Tn-o-rI:ing country has |.'!:|1-orb|:d. L300
cuhbic metres of virtual water, “booase
the real water used to grow the wheat
will no lomger be availahle.”

Althowgh all the water minksters in
the workl are aware of the isae of vir-
tual watcr, the notion & still very dis-
turbing to politsal kadors and scnior
water professtonaks, sys Alln,

"Meglecting the implications of
| : peliti-
s of water




Neglecting the implications

“Df virtual water ‘trade’ enables
millions of water consumers
to be in denial.”

abimst thir anmediate watcr crisis,” he
says. Allan cites the insyrhe of Amcrican
husiness puru Pevor Dinscker, who says
it is better to do the rrg'hd. 1|1ing E:.dh
than the wrung thing cxtromely wll.
Une of the groatest chalbonges that we
arc facing today is shifting [rom doing
the wromg things extremely well with
our scarce water and energy resarces
ta acodlerating the adoption of chan
technologies.

T this end, indnvidual Gmilses,
global corporations and puhblic soctor
arganistions can afl ke provided with
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etimates of the impact of their con-
ssmiption of water and of guods and
scrvices on water resoarces,” he says.
¥t there are some guﬂ-@u(}n—
ok has been among the first [rmutting-
tinmal companies | o recognise the ke
of water footprints and virnml water
wtimates, They want to idontify how
they cam mmprove their performance in
water management, because they do
et want to jeopandise thoir reputation
and brand.™ (e persomal challenge AL
lan i facing is to become a fall-Bedged
vegrtarman.

a plams sculptus, The award this year
was preseried 21 August in the Shock-
ol City Hal. King Carl W1 Gastaf of

| ghass beer (250ml) 75

I gtass milk (200mi} 300

1 glass wing {125mi} 120

| cup coffies (125mi) 140

I cop tea (125ml} 35

| plece bread (30g) 40

1 potasn (100} 25

| egg (A0g) 135

| hamburger (1509} 2400

I cotton T-shirt (mediom, 50041 4100
I page A4 paper (80Z/0F) 10

| pair of ghoes (havine lzather) 8000
| micrechip (2g) 32

Source: S'W1;, UNESCO-IHE nstiiut=
fior Water Education

“Vigretarian food comsumiers in the
mist adhanced coonomies consume
amly hall the water of a non-vegrtar-
an,” he smays. “This is crucal becus:
Fvul:m;-u proeni of the waler spend in
these coonomics is used in producey
fond "G
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TELT MARTIN MEARDER
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“Once you have done the simulation
with cFp, there 1s a huge amount of
information available.” cunraume mercier

Stimulatin
SIMULATION

Maore and more industries are using simulation o design new
products and to find new application benefits. Mo matter if it
s to test how aeroplanes fly or the function of water pumps —
simulation Is an indispensable tool.

SIMIULATION 15 THE SAME as an mmitation
al real things, state of affairs, or proc-
cxmes. Simulating something means that
C'.'m.in LL_'« L"I'l.:ﬁl:l'.'l"“h.m i h;h:\'.ﬂlum
al selected physical or abstract systoms
arc l'.'l‘l'l.'sl.'ﬂ:'.'ll.

Simulation is used in many contexts,
inchuding the medelling of natural or
human systems in arder to gain insight
into their functioning. Other contexts
inchude simulation of technalegy for
performance optimization, safcty cngi-
necring, testing, training and cdwcation.
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Alrcady during the First World War,
woodon mechanical horses were used
to simulate the movemnent of ol oncs
Many years biter, the first landing on
the moon had not been able o ke
'|1|.u:|.' without smulation :uc'hniqm'_s.

Dhuring the recent decadies, phiysical
meadecks have heen increasingly comple-
mecnbed by the wse of computational
Muid dynamics (CFn) simulations

Undergandmg fluid dynamics prob-
Jems often roguires both virtual simuks-
taon and physical testing.

Industrics arc incroasingly using o o
d.L"l'I."IIII‘ prlu]'l.u:ts and :]1|1|iﬂtionx. The
acrospace and aircraft industrics, for
cxample, started to use OFD to simulate
the Bow of air arcand wings in order to
mecasure the mest cfbcient way to life

acroplincs

The autamotve Industy was also guick
o pick up the new simulation toaal. All
autn makers now have oFD capabili-
tics to be able to put their cars on the
market as ql.icu:r as [llﬂiHL'. (J‘.Iﬂ'll.'||ls
shaorten the time spent desgrning and
engincering ew cars, and it is vital
.I'lL'L:.'-lS-'.' t11LrL L'ﬁ S i'”k lim'.' Em h.l.l-u
these cars to stay competitive. Compu-
taticnal mmukation helps designers in
the automotive induwstry addres aspects
such @ the optimal shape of the cr in
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aspects of fow zre imolved, swch as the
ship and chectronics indusiries as well as
in the chemical pricess and water busi-
nesses, (FD i used to pet adeguate an-
swors i desigm and application e

“Pamp design analysis has come 2
long way from the days of slide nales
and drafting tables,” sys Guillawme
Mercicr, cF1 tram leader at orr Waeer
& Wastcwater's marketing departmend.
“Ohwer the past years, 30 has made fis
the need for cxpensive physicl tests
cets. Inthe past, enginecrs conduct-
cd exporiments o sce what happencd
muade of plexigles, for mstance”

Pumps represent a challenging simu-
latinn problem, bocase they mvalve
mﬁi‘giﬂuﬂlmﬁuﬁnﬂ:
muotion — particulerly when combined
with sationary components — noeds i
be incheded somehaw in the meddl. For
I 15 L r ﬂ“. r il
rotate, and their rotation drsticily -
Tects the fuid fow throagh the device.
lating pamps.
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cnmncers have pained a botter under-
d:ndhgur'lhtpuu H&apﬂ:‘lp

SIMULATION IMPROVES
WEAR RESISTANCE

THE PUMPS OF ITT Water & Wastewa-
thanm thres times mone wesr-resistant,

put o the suction cower and that works
s & partie obstack:, The Dum-Spin
=piral design forces the particles in e
bourdary Layer Flow on the shrowd dish,
which pushes them out of the pump.
CFD has made it possible to under-
stand the physics of particlss in waier
and how o influence their track in this
U Mmoo

This knowledge has alrcady ked to an
improved design and shorter develop-
“A o3 amalysis yiclds valoes for pros-
mm,vlﬂuc'l}lnupuﬂmzdd!xr
domain.” Mercicr saps. “A key advan-
tage & that OFD provides the Bexdhiity
determine the impact of those changes
m performance.”
According to Slavic Likic, applica-
I:I.nu-utymrlm{lnu.peﬂ -p.l'up-
station destgn ar (T Water & Wastewa-
ter, system cnginecring ssmulation can
typically be used at 17T for complex ap-
plicatins.
For Water & Wastewates it & important
‘o prove that a product instalkd ina
spocihc envirnament will preserve the
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We assist the customers to design and dimension
facihities where our products are installed. It 1s necessary
to ensure that products will work well in the requested

application.

Prototype testing has some draw—
hacks, compared with cFo, Mercier
sy

"Ymmﬂjmd ba propare the
mecasures of the mode and carry ot
careful calibration,” he says “You can-
not casily switch to measure several
paramcters, which you can do throegh
¥, Once you have done the simub-
tian with ©¥D, there is 2 hoge amownt
al information available, such as pros-
sure and flow dynamic quantities. It is

abso easier and qicker to analyse all this

data, thanks to (Fp, than dwsigning an
:.n:l.l.l:l:pcmbutypc”

A direct benefit of oFD & that veloc-
ity and Bow diroction are simalabed.
From the data created by the cFn ol
it can e understood how the water
flews and will behave in the real envi-
ranmeent. The flow @ be visualised in
various sales from water drops: bo the
large mation of a bulk flowe The veloc-
ity magnitude, which & the distance the
flow eravels in the application during a
c:rl:in&u:.mbc.ﬂnnll.bnﬂj?irln—
ally any point. ©FD ako helps in cstab-
lishing where the fow is slowing down
ar where it is doing unwanted recinos-
lation.

“The benchit of @mulaticn for oos-
tommers is that it helps e ghow that
pumps arc not over-dimensioned
for a cortain :.pp]:iﬂinn, bntm'md]y
sclocted,” Mercer sayx. “0FD can con-
firm that you do not over-engineer your
application.” @

» .
SLAVICA ZIKIC

sewage systems

Dimensioning the right pressurised

THE PRESSURISED SEWAGE systerns of
ITT Water & Wastewater are supsrior to
the: grawitational sewer sysi=m in some:
installations.

“The beauty of it is that we e a
small pump, situated in each howss-
hald, to transport the wasiewater to
the pipe exit,” says Torbsom Morrhall,
res=arch engimeer at [TT Water £
‘Wastewater. “The small pums force
the water forward in these pipes o2
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washewater treatment plant or 2 gravity
sever. This is more cost-sffcient.”

In simulating an estimabed network
of 100 pump stations, for example, it
iz mot feacible to 2zsume that all the
purmps are running 2t the same time.

“For this calculation, we hawe o us=
statistics and estimate how many of
the=e purms will run simultareously,
at a probability of between 5 and 10
percent,” Norhall says.

ITT WATER & WASTEWATER




STAYING AHEAD

ITT WATER & WASTEWATER'S Flygt
miners play an important roke in the
racetrack sysiems of many wastewaier
plants. Racetracks — brge, oval-shaped
midation ditches — are part of the
washewaber treatment that wses long
=olids retention times fo remove biode-
gradable organics from wasteweter
The: propellers of the mixers. rotate in
a ciroular metion, providing the neces-
sary thrust for the water and mygen
mixing nesded in treatment process.
Simulation methods are wmed to design

IN THE RACETRACK SIMULATION

mixners to produce a thrust that will
penerate the most advantagees buk
fiowr welocity.

“We have used CFD bo capture: the
hydraulic losses, including losses due o
air bubbles, which break the bulk flow,
and also losses due to bends,” sy
Thomes Bbnesson, ressarch enginser at
ITT Water & Wasbewaber. “Determining
these losses is essential for the proper
mixer choice. We also use CFD fo learn
mone about the Flow fisld. We can simu-
late: how the: oxypen is transfered, what

Racetrach sysiems are desi and 1esied
mmg CFD smulation

zones e lifdess, amd what zones are
griting fresh corygen in onder to draw on
tihe full capacity of the entire Roetrack
tani

Volume
War: velocky magnmude

Marx: 5765
Min: 0.000
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Computational Fluid Dynamics

COMPUTATIORAL FLUID dyramics (CFD1
simulstions improve pump performance
by alowing enginesrs to evaluorte & far
greater numiber of aliermatie designs
on the oomputer without building oostly
profotypes. CFD involves the solition of

tihe governing equations for fluid flow,
heat tramsfer and chemistry in tens or
hundreds of Ehousands of compurtatioral
cels in the defined fow domain. Engi-
neers can obézin solutions for problems
with complex grometry and boumdary
conditions.

CFD cowers everything from simole
solutions, which do rot take into ac-
oot the movements inside the pump,
to comples: computations that calculaie
all the turbulence that occurs. These
complex operations, which require
tremendoushy powerful computers, are
camied out by scientiss ab universities
but are not possible in an industrial
comtext.

ITT Waber & Washewaber e
Reymnolds-averaged Mavier-3okes, or
RAANS. This is an advanced tool that
uszes turbulence models but caloulsbes
everything sk - pressure, speed, load
and zo an. A Lirnx cluster with 2 larg=
rumiber of compubers s wsed bo carmy
out all the computations that this simu-
Iztion requires.

CFD involves the salution of teas or hundreds.
o thowsands of computational cells in the
defined faw Bamain.
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