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 he eyes of the world will be on London 
next summer for the 2012 Olympic and 
Paralympic Games. In the race for the 

medals, records will be broken and new 
ones set.

And it would seem that London has 
created an Olympic record of its own. 
It will be the Þ rst summer host city 
to stage environmentally sustainable 
and low-carbon Games.

Constructing the Olympic Park 
involved transforming 2.5 square 
kilometres of contaminated industrial 
land in east London. The main stadium 
and other new venues, plus the 
associated infrastructure, have been 
built to stringent sustainability targets, 
avoiding more than 100,000 tonnes 
of carbon emissions and keeping 
waste to a minimum.

After the Games the Olympic Village 
will be converted into 2,800 new homes 
and the park will leave a legacy of green 
public space and wildlife habitats.

Marks & Spencer PLC, one of the UKÕs 
largest retailers, is due to open a store 
in the Olympic Village in September 2011. 
Appropriately the company shares the 
London 2012 green credentials. In 2007 
it launched Plan A which involves 
Òworking with our customers and our 
suppliers to combat climate change, 
reduce waste, use sustainable raw 
materials, trade ethically, and help our 
customers to lead healthier lifestylesÓ. 
Plan A started with 100 sustainability 
targets to be achieved within Þ ve years. 
This has now been extended to 180 
commitments to be met by 2015.

The new Olympic Village store will 
be a showcase for low carbon design 
and sustainable energy. This includes 
an innovative refrigeration system 
based on CO2 and propane.

Reducing refrigeration gas carbon 
emissions is included in Plan A. 
Bob Arthur from Marks & Spencer 
PLCÕs property division is responsible 
for refrigeration at all the companyÕs 
550 UK stores as well as 160 franchises. 
He explains: ÒWe had three main 
challenges: to reduce leakages in 
our existing systems, replace the 
old HCFCs (hydrochloroß urocarbons) 
and become less reliant on HFCs 
(hydroß uorocarbons).

GEA Heat Exchangers, which 
manufactures and supplies GEA Searle 
coolers and condensers, and with 
whom Marks & Spencer PLC has 
a long relationship, worked closely 
with Arthur and his team on developing 
a green solution that would also match 
the efÞ ciency of the old man-made 
refrigerants.

CO2 was the obvious choice and is 
increasingly being used to refrigerate 
major food stores in the UK and parts of 
Europe. Says Rob Marsden, Vice President 
Sales at GEA Heat Exchangers: ÒCO2 is 
a natural refrigerant and compared with 
synthetic refrigerants is cheap. However 
CO2 systems require relatively high 
pressure and components are expensive.Ó

The GEA Searle solution is a 100 kilowatt 
system using CO2 and propane. Each gas 
is contained in separate circuits which 
support each other. 

They are enclosed in a maintenance-
friendly and compact unit. Because safety 
is of prime importance, the system is Þ tted 
with eight leak detection sensors. An ATEX 
fan ventilates the propane compartment 
continuously and is set to speed up in the 
event of a leak being detected. The fan 
is also Þ tted with a battery back-up which 
means it will continue to operate in the 
event of a power failure.

ÒThis is a ground-breaking and totally 
green solution,Ó explains Marsden. 
ÒItÕs a very good system that does whatÕs 
required and in a very compact way.Ó

The system was tried out successfully 
at Marks & Spencer PLCÕs test centre 
in London before being installed in the 
Olympic Village store.

ÒWe are hoping that this will be a 
long-term solution for all our new-build 
stores,Ó says Arthur.

Marks & Spencer PLC was founded in 1885 
and has 600 UK stores, plus 700 worldwide, 
selling clothing, food and household goods. 
GEA Searle also enjoys a long history. 
It was established in 1921 by Charles 
Searle to manufacture radiators for the 
automobile and aeronautical industries. 
Today, it is part of GEA Heat Exchangers, 
focusing mainly on the retail market.
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Starch has almost unlimited uses from an ingredient  
in foods such as sweets (above) to a stiffening agent  
for shirts.
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The softened kernels are coarsely 
ground and the germs Ð or seeds Ð
inside are separated from the hulls 
by centrifugal force. Special hydro-
cyclones are used to separate the 
lighter germs. To ensure all the 
germs are removed, the grinding and 
separation steps are performed twice. 
The germs are then washed and dried 
and later used to produce corn oil.

/+.#&%+22+."&).3&#4*$)5*+-.
).3&'*)$56&'#()$)*+-.

!nce the germs are removed the 
remaining corn components are " nely 
milled to release the mill starch from 
the " bers. #t this stage the starch 
slurry still contains protein in the 
form of gluten. This is removed 
from the starch using no$$le-type 
separators. %oth the " ber residue 
and gluten are dewatered and dried 
and used for animal feed.

3$7+."

#fter washing, the starch milk is dewatered 
to reduce the water content from &' to () per 
cent. *inally it is dried in a + ash dryer before 
being screened on a " ne sieve and packed.

'*)$56&8)'6+."

The crude starch milk is washed in 
a multi-step hydro-cyclone system 
to further reduce the protein content 
and any impurities.

GEA AN# THE STAR!H IN#USTR$
Various GEA companies are involved in providing 
technology for different stages of the starch 
extraction process.

GEA Mechanical Equipment company GEA Westfalia 
Separator Group is the market leader in centrifugal 
separation. It offers complete process lines with high 
performance separators and decanters for extracting 
starch and gluten. In particular, its DiscDecanter 
combines the bene® ts of decanter and separator in one 
machine, which is able to handle higher capacity during 
gluten processing. GEA Westfalia Separator Group's 
equipment can be applied to extracting starch from 
corn, wheat, rice, potatoes, peas, tapioca, cassava and 
manioc.

Heat transfer and cooling are an important part 
of processing starch. GEA Heat Exchangers has 
an extensive portfolio of air dryers and plate heat 
exchangers, as well as cooling towers and dry coolers ± 
all of which ensure the right environment 
and temperature during the production process.

Three GEA Process Engineering companies, in the 
shape of GEA Barr-Rosin, GEA Filtration and GEA 
Wiegand, provide equipment to the starch industry. 
GEA Barr-Rosin is the leading supplier of  ̄ash 
dryers, ring dryers, rotary dryers and  ̄uid bed dryers. 
As well as starch, the dryers can also be applied 
to the processing of ® ber, gluten, germ and other 
by-products.

Membrane ® ltration from GEA Filtration has replaced 
® lter presses and rotary vacuum ® lters in several 
parts of the starch process, such as concentration 
of the steep water and starch washing water. 

Finally, GEA Wiegand's evaporators are suitable 
for multiple applications in starch production. 
They include concentration of steep water and 
washing water to recover essential nutrients 
and sugars. 
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CLEANING FUEL 
!iesel engines used to generate "ower usuall# o"erate  
on residual fuels$ that is %left&over' "roducts from the 
crude oil re*ning "rocess. +he# are, literall#, the bottom 
of the barrel, and are the chea"est available li-uid fuel.

/ut this oil is usuall# contaminated with abrasive 
materials such as catal#tic *nes (from the re*ning 
"rocess), sand, rust from storage or trans"ortation  
tan0s and sea water (used to clean shi"s' tan0s).

+hese contaminants would damage engine com"onents 
such as in1ection "um"s, "iston liners and "istons rings, 
and therefore need to be removed.2hoto courtes# of 345 S6
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764 3echanical 6-ui"ment com"an# 764 8estfalia 
Se"arator 7rou" su""lies the centrifuges that remove 
the contaminants from the highl# viscous fuel, which  
is cleaned as a continuous "rocess. 

+he lubrication oil of the engines also needs constant 
treatment. 9nli0e car engines, where an oil change 
might be an annual event, the big diesel engines used  
in "ower generation use huge amounts of lubricating oil.

+herefore the residues of the combustion "rocess  
are continuousl# removed b# centrifuges, not onl#  
to "rotect the engine itself from damage, but also  

to signi*cantl# e:tend the life of the lubrication oil. 
764 8estfalia Se"arator 7rou"'s centrifuges are  
an industr# standard for "ro"ulsion of shi"s and 
diesel engine "ower stations and are constantl# 
being u"graded.
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But the Three Gorges !am has not been 
without controversy. It involved ß ooding 
thousands of villages and hundreds of towns 
and cities, displacing more than a million 
people in the process. Many archaeological 
sites are now underwater and there have 
been concerns about pollution. On the 
positive side, the dam controls the ß ow of 
the "angt#e so that the region is no longer 
at risk from the often catastrophic ß ooding 
that has plagued it throughout its history. 
Also the si#e of the reservoir enables large 
commercial ships to reach and therefore 
help boost the development of towns and 
cities up river.

Historically man has ß ooded valleys and 
submerged towns and villages to meet 
a growing thirst for water. In fact building 
dams is one of the oldest civil engineering 
skills. The earliest recorded dam was 
constructed across the $ile in Egypt, 
around 2900 BC. Ama#ingly thereÕs a dam 
in Syria, built in 1%00 BC, which is still 
being used today. 

ne of the most popular misconceptions 
of the last 100 years is that the Great 
Wall of China can be seen from outer 

space ' even from as far away as the moon.

"et, despite evidence to the contrary from 
the American lunar landings and other 
space missions, the myth prevailed. 
It even featured in ChinaÕs elementary 
schoolbooks. But in 200% the Chinese 
Ministry of Education decided to delete 
the reference after "ang Liwei, the Þ rst 
Chinese astronaut to orbit the earth, 
said he couldnÕt spot the ancient structure 
during his 21-hour ß ight.

However what China couldnÕt achieve 
with the Great Wall it certainly has with 
its colossal civil engineering project ' 
the mighty Three Gorges !am on the 
"angt#e River. Completed in 2009, it has 
been captured on Þ lm by astronauts from 
the International Space Station via $ASAÕs 
Landsat satellites.

Twelve years in the construction, the dam 
was an undertaking of epic proportions. 
It is now the worldÕs largest, Þ ve times 
bigger than the mighty Hoover !am in the 
US. The scale is staggering: 185 meters 
high and 2.% kilometers across, creating 
a reservoir 660 kilometers long. ThatÕs 
roughly half the length of California and 
one-and-a-half-times the si#e of Singapore. 
As well as providing much-needed drinking 
water to northern China the reservoir 
is also the worldÕs largest generator 
of hydroelectric power. Its 26 generators 
have the capacity to produce 18,200 MW, 
which is equivalent to the output of 
15 nuclear power plants.

The Three Gorges Dam in the !angt"e River 
in !ichang, #hina.

Setting the standard
Various temperature scales, including 
#elsius, Fahrenheit and $elvin, are de® ned 
by the boiling and free"ing points of water.

Sat!rati"n #"int
It's possible to drink too much water, especially 
during intense sporting activity. Excess water 
dilutes blood sodium levels, causing an imbalance 
in the brain.

$ater s#e%ta%!&ar
Bur% $halifa in Dubai is the world's tallest building and 
is ® ttingly complemented by the word's biggest fountains. 
#alled the Dubai Fountains, they put on a spectacular show, 
shooting up to &() meters in the air ± equivalent to the 
height of a ()-storey building.

'"st Sea
In &*)( &+-year-old Ben Sands was exploring caves 
in Sweetwater, Tennessee, in the /S and discovered 
a huge water-® lled cavern. It is the largest underwater 
lake in the world and is known as the 0ost Sea.

THE THREE GORGES !AM*S 
26 GE$ERATORS HAVE THE CAPACIT" 
TO PRO!UCE 18,200 MW, E+UIVALE$T 
TO THE OUTPUT OF 15 $UCLEAR POWER 
PLA$TS.
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!A"E# !$N%E#& 
;rom cooling e-ui"ment and bottle *lling lines  
to se"arators and decanters for water recover# and 

treatment, the 764 7rou" "la#s an im"ortant role  
in the world water industr#.

5owhere more so than <hina's +hree 7orges !am 
"ro1ect where 764 =eat 6:changers su""lied 
>? transformer oil water coolers to meet strict 

s"eci*cations$ the# needed to o"erate in a restricted 
s"ace at the dam wall and co"e with high levels  

of sediment and debris in the water. @n ABBB 764  
=eat 6:changers welcomed a <hinese delegation  

at its manufacturing site in 3onCingen where 
DenCmann E 7rFnewald transformer oil coolers are 

develo"ed and "roduced. 8ith DenCmann E 7rFnewald 
coolers, 764 is one of the leading manufacturers 

of transformer oil coolers worldwide. +he visitors, 
including high&ran0ing "rofessors from <hina's design 

institutes and universities, were shown a model of the 
"ro"osed cooler and also a cooler used for on&site tests 
at h#dro "ower "lants. ;rom Gul# ABBB the cooler was 

tested at the +hree 7orges !am over H> months I 
including two monsoon seasons I and "assed with 

J#ing colors. Since 764's >? transformer oil water 
coolers were delivered and commissioned, the com"an# 

has won more orders for <hinese h#dro "ower "lants 
and is now a leader in this mar0et.

764 =eat 6:changers also manufactured and su""lied 
KL closed circuit coolers for the dam's generators. 
Si: AM&meter ring "i"es, each containing HL coolers, 

surround the generators. 764 closed circuit coolers I 
also used to cool shi"s and submarines I offer o"timal 

heat e:change while using minimal resources.

Sustainabilit# is also an im"ortant "art of 764  
=eat 6:changers' "ortfolio of cooling e-ui"ment  

for "ower "lants. @t offers dr# and wet cooling s#stems 
to the "ower "lant industr#, ma0ing sure that the 

consum"tion of scarce water resources is minimiCed.

764 =eat 6:changers su""lies A= *lls and clari*ers  
for removing im"urities at water treatment "lants and 
also "roducts for sewage treatment. 

764 8estfalia Se"arator 7rou", "art of 764 3echanical 
6-ui"ment, is one of the world's leading su""liers 
of se"arators and decanters for treating water and 

Juids. 3ore than N,MBB installations are hel"ing to 
im"rove the recover# of drin0ing water, "rocessing 

of waste water, removal of water from sludge and its 
concentration, as well as the recover# of water from 

"roduction "rocesses. 

4mong its latest innovations is the 8estfalia 
Se"aratorO '())(*+3aster s#stem. +his *lters  

out and destro#s harmful organisms from ballast  
water in shi"s before it is discharged into the sea.  

+he @nternational 3aritime PrganiCation is ma0ing 
ballast water treatment on shi"s com"ulsor# b# ABHL.

3ost industries, "articularl# food "rocessing,  
re-uire large volumes of water, most of which  
is dis"osed of as waste. 764 2rocess 6ngineering 

com"anies hel" their customers to *nd economical  
and environmentall# friendl# methods for treating  

and rec#cling waste water in factories and "lants.  
;or e:am"le, 764 5iro su""lied a state&of&the&art  
mil0 "owder "lant to /urra ;oods in 4ustralia ca"able 

of s"ra# dr#ing H.A million liters of mil0 "er da# from 
which KQB,BBB liters of water is rec#cled. Some AB,BBB 

liters of this is nutritious enough for "ig food, while 
>MB,BBB liters is used to irrigate cro"s in an area that 

suffers from drought. +he remaining HBB,BBB liters  
is reused as "art of the heating "rocess.

4nother 764 2rocess 6ngineering com"an#,  
764 2rocomac, has develo"ed an ase"tic bottle  
*lling "rocess for beverages without having to heat  

the bottles or clean them with chemicals. +his saves  
on water and energ#.

764 has a "resence in the desalination industr#  
in the sha"e of 764 Defrigeration +echnologies. 
@t has su""lied com"ressor stations and gas treatment 

"lants to the Gebel 4li "ower and desalination "lant 
on the !ubai coast. +he "lant uses e:cess heat from 

generating "ower to "rovide the energ# re-uired  
for desalination. 

4t the other end of the tem"erature scale, 764 
Defrigeration +echnologies has brought snow to !ubai. 
764 7rasso screw com"ressors and snow ma0ers 

are central to what is the world's largest indoor s0i 
slo"e, maintaining tem"eratures of &H to &AR<. 764 
Defrigeration +echnologies also su""lies refrigeration 

e-ui"ment for ice rin0s throughout 6uro"e.

@ce is commonl# used for cooling in man# industrial  
and food "rocesses. 8ith 7eneglace ice generators  

764 offers the widest range of ice generators on  
the mar0et.

!ubai has the worldTs largest indoor s0i slo"e.
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",E IN-EN"I$N $F ",E .ANA" 
Uanats were elaborate tunnel s#stems for getting water in the dr# mountain regions.

!/)) *011)2/3
+ogether the 9S and <anada have almost  
two million 0ilometers of water "i"elines and  
a-ueducts I enough to circle the earth ?B times.

%4(25 65 4/*6047/*
Si:t# "er cent of 6uro"ean cities with more than 
HBB,BBB "eo"le are using groundwater faster than  
it can be re"lenished sa#s the 8orld /usiness <ouncil  
for Sustainable !evelo"ment.

F663 34258* 2+ 01
4ccording to the 9nited 5ations ;ood and 4griculture 
PrganiCation each "erson needs between two and four  
liters of drin0ing water ever# da#. /ut it ta0es A,BBB I  
M,BBB liters to "roduce 1ust one "erson's dail# food.

F24/ 146+/7+265
3an# Ga"anese have the character for  
water on the roof of their homes to "rotect  
against *re.

Uanat shafts

Surface stream

Village

/edroc0
4lluvium

1"
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Ga"anTs annual 5ew Wear "uri*cation ceremon# for 
good health and ha""iness.
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MEAT IS O$ THE ME$U FOR MOST PEOPLE 
AROU$! THE WORL! A$! !EMA$! IS I$CREASI$G. 
BUT HOWEVER ITÕS PROCESSE! A$! STORE! ' 
OR EVE$ WOR$ ' IT $EE!S TO BE KEPT COOL.

 
ever was the phrase /looking good 
enough to eat0 more appropriate than 
when describing pop superstar 1ady 

2aga3s appearance at the ')4) 5ideo 
6usic #wards. !n that occasion the singer, 
renowned for her outlandish clothing, 
was dressed from head to foot in " nely 
sliced raw meat.

7nitial speculation that the dress was 
merely fashioned from fabric cut and dyed to 
resemble animal + esh was soon 8uashed by 
its designer *ranc *ernande$. 7n an interview 
on the 6T5 Style website he con" rmed that 
the dress, along with the matching boots, 
hat and even the 9ewel-encrusted handbag 
were indeed made from real beef.

*ernande$ spent two days making the out" t 
from '' kilograms of meat he3d bought from 
his local butcher in 1os #ngeles, keeping it 
refrigerated as much as possible. :e then 
delivered the " nished clothing in a special 
cooler to the awards venue where 1ady 2aga 
had to be sewn into the dress.

1ady 2aga apparently wanted to wear the 
dress as a statement against people being 
treated like pieces of meat. 7t certainly made 
an impact, which is 9ust as well considering 
that it could only be worn once. 2enerally 
meat can be stored under cool conditions Ð
above its free$ing point of -4.;<= Ð for about
si> weeks without spoiling. %ut in this 
instance the combination of 1ady 2aga3s 
body heat and stage lighting provided the 
ideal environment for bacteria to thrive 
and conse8uently rot the meat.

:ow to preserve meat has been a challenge 
for as long as it3s been part of the human 
diet. #n early solution was to pack it in salt. 
?rying, smoking and curing are also tried 
and tested methods for making meat last 
longer and are still being used today.

Thanks to modern processing and packaging 
technology meat is widely available and in 
an almost in" nite variety of forms, from 
steaks, hamburgers and chicken portions 
to sausages, bacon and salami Ð raw, 
fully cooked or part-fried. 

*rom slaughterhouse to shop, meat and 
meat products are sub9ect to strict hygiene 
regulations, of which temperature is 
paramount. %y law all food must be chilled 
or fro$en as 8uickly as possible. %acteria 
multiply fastest at temperatures between 
@<= and &@<= Ð known as the Adanger $one3. 

(""d )""d
Meat contains all the amino acids essential to the 
human diet. It's also a good source of iron, "inc, 
vitamins B1 and B&2, selenium and phosphorus.

*hi%+en r!n
Processing and packaging technology has helped 
the poultry industry to grow rapidly. Automatic 
deboning machines can process up to 3)) pieces 
of chicken a minute.

,ea-. de/and
According to the /nited 4ations Food and Agriculture 
5rganisation the world meat trade increased by nearly 
three per cent in 2)&) to 21 million tonnes.

Bhen food is to be chilled or fro$en it must 
be e>posed to the danger $one as brie+ y 
as possible. Specially designed spiral and 
7C* tunnel chillers and free$ers are the 
best way of achieving this. 

#ccording to of" cial guidelines, the chilling 
process must reduce the temperature of food 
from D)<= to E<= or below within F) minutes 
to be safe. The 2G# chillers and free$ers 
e>ceed this re8uirement by designing 
e8uipment with high-ef" ciency air+ ow and 
evaporators con" gured to provide optimal 
transfer of heat from cold air to the product.

The 8uicker the free$ing process, the smaller 
the ice crystals that form within the food 
cells, maintaining the 8uality and structure 
when thawed. %y reducing the temperature 
8uickly but without Aburning3 the product 
surface, the chillingHfree$ing process renders 
damaging bacteria dormant and locks in 
the food3s color, te>ture, + avor and 
nutritional value.

Some meats, such as ham, are often 
packaged in thin slices, making them more 
at risk of contamination because they have 
a larger surface area. Gffective air treatment 
and air cooling can prevent the microbes 
from propagating. *or e>ample, 2G# :eat 
G>changers provides :5#= systems that 
use ioni$ation to kill microbes before they 
can get into the processing plant and 2G# 
Iefrigeration Technologies has designed 
a uni8ue air treatment solution for meat 
processing lines. This provides a protective 
$one of clean air around the product which 
is at a precise temperature to prevent 
contamination.

2G# Iefrigeration Technologies also offers 
innovative, optimi$ed and reliable free$ing 
and chilling systems for all meat and poultry 
applications. 2G# #erofree$e chillers and
free$ers are specially designed for the most
stringent hygiene re8uirements through their
fully welded stainless steel structure, + oor
and enclosure. The bene" ts of this hygienic,
easy-to-clean design have led ma9or meat
and poultry manufacturers to install 2G#
e8uipment on their sites. 7ntec 5ariable 
Ietention Time carton free$er systems 
enable products to be fro$en or chilled in 
cartons or plastic totes at a rate of between 
one and () tonnes an hour. Bhere cartons 
are not used meat and pou7try are chilled 
or fro$en continuously in #erofree$e or 
Gurotek spiral tunnels or #erofree$e 

7C* Jindividually 8uick fro$enK tunnels 
fully integrated in the processing lines. 
7C* prevents small portions forming into 
a single block during fro$en.

2G# %ock and 2G# 2rasso, also part of 
2G# Iefrigeration Technologies, offer a large 
range of highly energy-ef" cient compressors 
and condensing units for chilling and free$ing 
tunnels, processing plants, air conditioning 
and cold stores. 2G# Iefrigeration Tech-
nologies =ontracting ensures optimum 
climate control in processing halls and 
cooling JsprayK tunnels to provide the right 
moisture levels and prevent frost burn 
during free$ing.

*rom single machines to complete 
production lines, the new segment 2G# 
=onvenience-*ood Technologies is a 
market-leading manufacturer of e8uipment 
for preparing, marinating, processing, 
slicing and packaging a range of foods 
including meat, poultry, " sh, cheese and 
other foods.

Bith the world3s growing appetite for meat 
and poultry, food companies will be even 
more dependent on refrigeration and cooling 
technology in the future. ?ressmakers, 
however, need not worry about having to 
invest in refrigeration Ð 1ady 2aga3s meat 
ensemble has shown no sign of becoming 
a fashion trend.
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8ith millions of "eo"le wor0ing in and using air"orts 
it's im"ortant to have a comfortable climate with good 
-ualit# air.

764 =eat 6:changers is a mar0et leader in "roviding 
s#stems for heating, cooling, "urif#ing, humidif#ing  
and dehumidif#ing air for a wide range of "ublic 
buildings, including hos"itals, sho""ing malls,  
of*ces, swimming "ools and air"ort terminals.

+he 764 =a""el <4@D"lus air&handling s#stem, which 
comes in a variet# of models, is well&suited to air"ort 
buildings. 8ith its integrated refrigeration and control 
s#stems it offers tailor&made climate control while 
minimiCing energ# consum"tion. @t can be *tted with the 
764 !elbag ;ire+e:O;ilter which is not onl# *re&resistant 
but also does not create smo0e, an im"ortant factor  
in "ublic buildings.
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%rine free$ing on the other hand can be 
maintained for several months depending 
on the si$e of the construction pro9ect.

#s with under+ oor heating networks, 
the brine free$ing techni8ue involves the 
laying of pipes in the wet foundation soil. 
These pipes are connected to a chiller 
that circulates calcium chloride brine 
at temperatures as low as -()L=. The 
refrigerant then + ows through the pipes 
and free$es the ground, allowing tunneling 
to take place.

!nce the " nal concrete walls of the tunnel 
have been installed, the cooling process 
is stopped, and the ground thaws. 

2G# Iefrigeration Technologies has 
recently been involved in the construction 
of a central section of the #msterdam 
metro.

The route of the new Morth-South line 
passes through soft layers of clay and 
peat with high water-tables. *urthermore, 
because many buildings in the heart 
of the city are built on deep-set wooden 
piles, the metro tunnels need to be deeper 
than usual. The old subway tunnels in 
Naris, for e>ample, are around 4) meters 
below street level. These new central 
#msterdam stations will be around 
() meters below the streets.

This depth adds problems of groundwater 
pressure to those of soil conditions Ð 
meaning that water could leak through 
traditional sheet piling, causing buildings 
above to subside.

The solution was to site two large 
free$er units, and a pump unit containing 
four 2G# 2rasso compressors, in the 
e>cavation for the 5i9$elgracht station.

2G# ground free$ing e8uipment was 
also used in tunneling operations for 
the recently completed #@& outer ring 
road in Naris, and is currently supporting 
%elgium3s largest infrastructure pro9ect Ð
the 1iefkenshoek railway tunnel in 
#ntwerp. This involves tunneling through 
silt and sand underneath the Iiver 
Scheldt and the =anal ?ock of one 
of the world3s busiest ports.

Mew e8uipment is currently being 
manufactured at 2G# Iefrigeration 
Technologies3 facility in Su$hou in =hina 
for work on the segment3s ne>t ma9or 
pro9ect Ð with the :ong Oong metro. 
This will see the construction of two 
parallel, E.; km-long rail tunnels in 
an especially challenging underground 
environment already criss-crossed 
with e>isting metro lines and the deep 
foundations of current buildings.

 
ll over the world cities are growing, 
becoming more crowded and more 
dif" cult to move around. #nd, as 

the density of development increases, 
the opportunities to e>pand transport 
infrastructure at ground level becomes 
more limited. %uilding underground, 
though dif" cult and e>pensive, becomes 
a more attractive option.

The world3s " rst underground railway 
opened in 1ondon in 4@&E Ð as a solution 
to traf" c congestion. %y 4F() there were 
4F underground systems worldwide, 
and && by 4F@(. Today there are more 
than 4&) with a further '; under 
construction.

%ut underground construction pro9ects 
in urban areas demand great care. 
The surface of a city is covered with 
prestigious buildings, ma9or roads and 
operational railways. Gnsuring that 
these aren3t damaged is a high priority. 
#nd that in turn can depend on what 
lies beneath the surface Ð the geology.

Tunneling through soft or water-saturated 
soils presents particular dif" culties for 
builders, who have developed a number 
of ways of overcoming the problems. 
!ne of them is Aground free$ing3.

This does e>actly what it says.

7t is a process by which the water in the 
sub-surface is converted into ice. 1ike 
the cement in concrete, the ice binds the 
soil particles together. This offers two 
main bene" ts. The " rst is that a fro$en 
soil mass is impermeable. This means 
that leaks of water into the underground 
construction site can be prevented. 

The second bene" t is that, depending 
on the intensity of the free$ing and the 
moisture content of the soil, fro$en soil 
mass can have the strength of soft or 
medium rock Ð enabling it to be bored.

2round free$ing is based on the withdrawal 
of heat from the soil, and there are two 
main methods. !ne involves piping li8uid 
nitrogen through the soil. The other 
is known as brine free$ing, and is the 
method offered by 2G# Iefrigeration 
Technologies. Bhile the li8uid nitrogen 
method allows ground to be fro$en more 
8uickly, it is also more e>pensive, and is 
usually limited to short-term applications 
or relatively small volumes of fro$en soil. 

GEA ground free"ing units like this one have 
been installed in construction pro%ects in Belgium, 
Paris and Hong $ong.
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THEREÕS MOqqARELLA [ ANe THEREÕS 
<UFFALO MOqqARELLAQ IN EUROPE THIS  
IS A PREMIUM PROeUCT >ITH A PREMIUM 
PRICE TAGQ <UT <UFFALO MILf IS USEe  
TO MAfE MOqqARELLA?TYPE CHEESES  
IN MANY OTHER PARTS OF THE >ORLeQ
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he trade association which represents 
Italian producers of buffalo mo##arella 
describes mo##arella made from cowsÕ 

milk as Òpleasant but absolutely tastelessÓ. 
However if it is made of buffalo milk, they 
say, mo##arella Òbecomes an altogether 
different matterÓ. 

Well they would say that, wouldnÕt they/

$onetheless they have a point. Buffalo milk 
is very different to cowsÕ milk. It is pure white 
for one thing, lacking the carotene that gives 
cowsÕ milk its cream colour3 and it is far 
more nutritious. It has a higher fat, vitamin 
and protein content than cowsÕ milk, and has 
less cholesterol. 

Taken together, these elements mean 
that only Þ ve kilograms of buffalo milk is 
needed to produce one kilogram of cheese, 
compared to eight kilograms of cowsÕ milk.

Furthermore, the considerably higher 
proportion of milk solids in buffalo milk 
means that less energy is required to 
process it into dairy products.

ItalyÕs 4Mo##arella di Bufala CampanaÕ 
is a high-quality artisan product that in 
2008 was given Protected Geographical 
Status by the European Union. Any cheese 
sold under that trademark will have been 
produced from the milk of water buffalo 
raised in designated areas of central 
and southern Italy.

There have been buffalo in this region for 
more than a thousand years, and almost 
all of the 200,000 tonnes of milk they provide 
each year goes into cheese making.

/@AB&(CDEFGBHDI
Classic mo##arella is eaten fresh ' cheese 
prepared in the evening is ready the next 
morning. The production process is both 
quick and relatively simple. In fact, it can 
be made at home. 

The milk is heated to %5;C, curdled and 
then allowed to *rest* for about an hour, 
after which the whey is drained off. The curd 
is broken into small pieces, immersed in 
boiling water and spun until long ropes of 
cheese form, which the cheesemaker kneads 
until it becomes a smooth shiny paste. After 
kneading, the lump is molded and cut into 
balls or other shapes, which are stored 
in cold brine while they cool.

The cheese is ready, just eight hours after 
the milk is extracted from the buffalo*s 
udder. Italy produces around %%,000 tonnes 
of this cheese each year, worth EUR %00m. 
Most of it is eaten locally, but 16 per cent is 
exported, mainly to other parts of the EU.

While 4Mo##arella di Bufala CampanaÕ 
speciÞ es a particular product, Italy is not 
by any means the only country to produce 
a mo##arella-type cheese from buffalo milk '
not even within Europe. There is a long 
history of buffalo rearing in Bulgaria, and of 
4mo##arellaÕ manufacture both there and in 
neighboring Romania. The Swiss make it too.

Worldwide, similar buffalo milk cheeses are 
produced in countries as varied as Australia 
and Vene#uela, Thailand and Egypt.

But the true home of the buffalo ' and of 
buffalo milk ' is the Indian sub-continent. 
$ot only were buffalo Þ rst domesticated in 
this region <,500 years ago, but India with 
59 million tonnes, and Pakistan with 
20 million tonnes, account for 90 per cent 
of todayÕs global buffalo milk production.

Buffalo are the worldÕs second largest 
source of milk3 and although they represent 
only 12 per cent of the global milk market, 
the superior nutritional value of their milk 
means that they make a greater contribution 
to world food supply than actual volumes 
would suggest. 

And the animals themselves thrive on 
poor-quality forage not suitable for cattle.

<JCA@BHKJ 
In India and Pakistan, buffalo milk is put to 
a huge range of uses. In India, for example, 
more than a quarter of total milk production 
is converted into ghee (butter oil, used in 
cooking), and a further 20 per cent into 
products such as curd and dairy-based 
sweets. But buffalo milk is also drunk as 
fresh milk3 or dried3 processed into a variety 
of cultured sour-milk products3 made into 
ice cream3 and into hard and soft cheeses. 
These include paneer, which is similar 
in many ways to mo##arella ' and into 
4mo##arellaÕ itself.

In 2006 Man Mohan Malik set up 
a mo##arella factory in the foothills 
of the Himalayas. 

This single Indian plant has a capacity 
to produce 6,800 tonnes of the buffalo milk 
cheese a year ' more than 20 per cent of 
ItalyÕs total production. It is supervised by 
an Italian cheesemaker from the traditional 
home of mo##arella di bufala, and its 
production is exported to the United States.

This is globali#ation.

(01 123 4,0 56771'8 9236S4:;
Buffalo might look ® erce, but they are in fact 
intelligent and sensitive animals. In general they 
require sober and patient treatment and milking them 
requires very gentle handling. Buffalo have longer 
teats than cows and it is physiologically more dif® cult 
to get the milk out of the udder. 

GEA Farm Technologies uses StimoPuls with special 
pulsation settings for the preparation phase before 
milking that stimulates the buffalo in the right way to 
provide a high milk yield in a short time. Additionally 
the silicon liner developed by GEA Farm Technologies, 
with its soft shaft and low vacuum, supports a gentle 
and healthy milking of the buffalo. 

5ne of its long-standing customers is Fattorie 
Garofalo, situated %ust north of 4aples. This began 6) 
years ago as a simple artisan producer of the classic 
Mo""arella di Bufala #ampana but they now milk 
&,))) buffalo a day. Their cheese production factory 
is equipped with the latest automatic production and 
quality systems. 

The water in which mo""arella is heated and stretched 
contains a variety of solids ± proteins and fat. GEA 
Process Engineering company GEA Filtration has a 
range of micro® ltration systems for the removal and 
recovery of these solids, which not only maintains the 
ef® ciency of the cheese production process, but also 
provides a valuable by-product.

GEA Process Engineering companies have been working 
with the buffalo industry for almost six decades. The 
® rst time that milk powder was ever produced from 
buffalo milk was in &*(+ on a GEA 4iro powder plant in 
India. And in 2))7 GEA Process Engineering completed
an entire E/R + million milk processing plant for Engro
Foods in Pakistan, where 7( per cent of milk production 
is from buffalo.
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The green credentials of GEA Refrigeration Technologies' 
new Grasso BluAstrum ammonia chiller have been 
of® cially recogni"ed by the German Ministry for the 
Environment.

Parliamentary State Secretary $atherina Reiche 
presented Wolfgang Sandk8tter, Director of Development 
at GEA Grasso, with the German Pri"e for Refrigeration 
Technology in the category #limate-friendly use 
of refrigeration systems in production of foods 
and beverages.

The German Pri"e celebrates advances in 
environmentally-friendly refrigeration as part 
of Germany's 4ational #limate Protection Initiative. 
9udges were impressed by the energy ef® ciency of 
the GEA Grasso chiller, which is 6) per cent higher 
than that of conventional technology, reducing both 
operational costs and carbon footprint.

www.gearefrigeration.com

(01 $92S 9228=14982 1$1:3

The GEA Group was presented with a Best Innovator 
award for Mechanical Engineering for having the most 
successful and sustainable innovation management 
in Germany.

:It underscores our goal to be at the forefront in shaping 
technological advances and to offer our customers the 
latest solutions at all times,; says GEA Group #hairman 
9<rg 5leas. :This is backed by the cross-segment 
integration of all aspects of our expertise. Diversity 
is one of our strengths.;

The %udges were impressed with the way GEA used 
innovation to clearly de® ne its growth ob%ectives. 
They also noted how the Group promoted decentrali"ed 
entrepreneurship alongside company-wide innovation 
portfolio management. The awards are run by the 
Federal Ministry of Economics and Technology, the 
business maga"ine WirtschaftsWoche and management 
consultants A.T. $earney.

www.geagroup.com
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More than +2,))) visitors from around the globe will 
be converging on 4uremberg from 4ovember *-&& 
for the annual Brau Beviale trade show.

The event is a highlight of the beverage industry 
calendar, providing a showcase for the latest 
developments in the manufacture, ® lling and 
packing of beverages.

As every second liter of global brewing output passes 
through GEA processing plants and components, 
the Group will be at Brau Beviale in force. It will be 
represented by companies from GEA Process Engineering, 
GEA Mechanical Equipment and GEA Heat Exchangers. 
Exhibits will include technology that can increase yield 
in the brewing process while conserving natural 
resources and reducing operational costs.

www.geap.com
www.gea-mechanical-equipment.com
www.gea-heatexchangers.com
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A laboratory-scale version of the #onsiGma=  
continuous processing line was unveiled by GEA 
Pharma Systems ± part of GEA Process Engineering ± 
at the 2)&& interpack packaging and processing 
trade fair.

#alled #onsiGma= -&, it allows pharmaceutical R>D 
laboratories to develop new drug formulas in small 
volumes and with less waste than conventional methods. 

During the seven-day interpack show in D<sseldorf, 
the GEA Pharma Systems' stand featured a complete 
pharmaceutical processing line, from dispensing to 
tableting. In addition, the company hosted a series 
of daily seminars covering the latest pharmaceutical 
technologies for preparing and processing oral and 
parenteral dosage forms.

GEA Tuchenhagen, part of GEA Mechanical Equipment, 
exhibited at interpack for the ® rst time. The company 
displayed its portfolio of valves and centrifugal pumps 
as well as its new motor-driven orbital cleaner.

www.gea-ps.com 
www.gea-mechanical-equipment.com 
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GEA Process Engineering has won orders totaling 
E/R 1( million for a milk powder plant in 4ew ?ealand 
and upgrading a baby formula production facility 
in Ireland.

The 4ew ?ealand pro%ect was awarded by Fonterra, 
which processes *) per cent of the country's milk and 
is a ma%or player in the international dairy trade. Worth 
E/R 6) million, it will be the largest pro%ect that GEA 
Process Engineering 4ew ?ealand has undertaken. 
The pro%ect's scope includes milk reception, 
standardi"ation, evaporation, drying, powder transport 
and packing, plus construction of the plant building.

Due to be commissioned in August 2)&2, the plant will 
help Fonterra to supply the growing markets in Asia, 
where demand for milk powder products is rising.

In Ireland GEA Process Engineering has a E/R 2( million 
order to expand and upgrade Danone Baby 4utrition's 
production plant in Macroom, #ounty #ork. It is the 
® rst stage of a E/R () million investment which will 
transform the plant into the largest and most technically 
advanced manufacturing center in Danone Baby 
4utrition's global network.

www.geap.com
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GEA Heat Exchangers company GEA Air Treatment 
has created an animated demonstration of the 
many and varied ways of heating, cooling, cleaning 
and humidifying@dehumidifying air in a range 
of urban settings.

#alled GEA Air Eco2nomy #ity, it is available on the GEA 
Air Treatment home page Cwww.gea-airtreatment.comJ 
and as a free downloadable app for the iPhone and iPad. 
It shows, in English and German, the company's entire 
range of products and their uses in schools, hospitals, 
airports, shopping centers, cruise ships and other 
commercial and public buildings. 

www.gea-heatexchangers.com
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