product fea

aying no to certain
products is, in some
cases, brought about

by not having enough
information on the benefits
they offer. Or maybe some
wrong information is being
put across, or there is just
a refusal on the part of
customers to know more
about the products that could
jack up capital expenditure.

Why would a company
embrace thermal energy
storage (TES), for instance, i
this meant additional costs
for TES tanks? The initial
notion that a tank would
eal up more space than it
should and spoil the design
aesthetics in surrounding
areas could also be reasons
why some project owners and
developers had stayed away
from TES

“Maybe they don't realise
the importance of having a
TES tank,” says Fadi Hachem,
Mechanical Engineering
Manager at DC Pro
Engineering. A Dubai project
having a TES tank actually

eliminates ahour 20% of the

cooling, thereby saving on

MEP spending.

And vet some would argue that
the absence of a differential
tariff system in the Gulfis a
major factor why the regional
industry has been lacklustre in
embracing TES. “They say build
TES, but what is the benefit if
there is no differential tarift?’
asks Adib Moubaddir, General
Manager of EMICOOI
referring to the power and
water authorities that have

increasingly been asking

He is

owners and developers to
embrace TES in their projects
that call for district cooling
systems.

He says the Dubai
Electricity and Water
Authority (DEWA), the Abu
Dhabi Water and Electricity
Authority (ADWEA) and other

utility regulators, especially
in Saudi Arabia, should talk
to one another regarding
tariff differential. “People
don’'t understand that district
cooling is a utility and service
provider.” he adds.

management where the

price per unit of energy
varies with time of use,
differential tariff is being
recommended by industry
experts and consultancies,

so the region can reflect
higher prices for power
consumption during peak
loads. Moubaddir remarks, “If
a government stands and says
it will support district cooling
companies, there will be price
segmentation.”

District cooling, which
involves the provision ol
cooling to multiple facilities
from one or more central
cooling plants, and TES
complement each other in
HVACR markets. Referring to
technologies that store energy
in a thermal reservolr for
jater reuse, TES helps balance
energy demand between
daytime and nighttime

Ihese technologies are
applied in the production of
ice, chilled water or eutectic
(a mixture of chemical
compounds that solidifies at
a lower temperature) solution
at night, when demand for

partial storage system reduces
capital investment by running
the chillers 24 hours a day, a
full storage system minimises
energy costs by shutting off the
chillers during peak-load hours.

T'he advantages in embracing
TES are self-evident in the
MEP sector, as these shave
off peak demand through
system design and reduce
to the right level the size of
plant rooms. But the return
on investment becomes an
issue, especially with the
financial crisis, says Aslan Al
Barazi, Executive Director
of IMEC Electromechanical
Engineering. He emphasises
thar product manufacturers
and contractors will
experience resistance from
customers to embrace
TES, if payback time 1s not
immediate.

“If you don’t, then value
engineering proposals at
a later stage in the project
normally kills the subject.”
he stresses. “Of course, if and
when the dual tariff system



the TES commercial proposal
from a long-term to a short-
term payback time, and will
thus make it commercially
feasible and very attractive.”

It is no wonder, he says,
that TES and, particularly, ice
thermal storage technology,
are widely used in normal
applications in the US and
Europe, especially in cities
where space is at a premium
Ice storage takes only one-tenth
of the space needed for water
thermal storage, although it
CONSUIMes More energy.

The Dubai-based sales area
manager of Baltimore Aircoil
Gulf, Frank van Leemput,
favours the dual tariff for air
conditioning facilities during
the three summer months,
where a peak tariff imposed
from 1pm to 5pm shall make
energy consumption more
costly. Industries will, then, opt
to produce and store cooling
power during cheap hours and
use it when the cost of energy
consumption is higher.

In an energy-management
programme, chilled water/
thermal ice storage systems
are installed in office or
manufacturing complexes
to make ice during off-peak-
demand periods at night.
The systems will, then, melt
the ice during the day, when
demand for cooling power is
higher, to serve the HVAC and
process loads in the buildings.

The Texas Instruments’
facility in Massachusetts,
for instance, was able to
report annual savings of up
to $460.000 when it installed
two chilled water/thermal
ice storage systems in two of
its buildings between 1994
and 1996. The systems were
able to shift 1.1MW of peak
demand to off-peak periods,
helping to level the facility
load factor.

Savings on annual
consumption of electricity
could be enough reason,
though there are other
factors. for property
developers and owners to

almost a standard,” Hachem
says of the TES technology
that's gaining popularity

He and Al Barazi share
the opinion that there is a
growing market for TES in
the region. The former cites
the UAE (particularly Abu
Dhabi), Saudi Arabia and
Qatar as emerging markets
whilst the latter stresses the
technology's huge potential
especially on non- district
cooling applications, “where
the attention should be drawn
next”. Al Barazi says most
projects these days are non-
district cooling in nature due
te the economic downturn.

These days, TES tanks are
also being designed in a way
that they would blend well
with other buildingsin a
manufacturing complex and
not compromise the aesthetics
angle of the whole vicinity.
Hachem says. Also, the tanks
are compact enough not to
eat up so much space, as they
are designed to last for at least
25 years.

The Sharjah-based DC Pro
Engineering has contributions
in 18 TES projects that have
an overall capacity of 760,995
tonne-hours. These projects

Dubai Investments Park
DCP 1 and 3 (98,000 tonne-
hours), Al Sowwah Island
(54.000 tonne-hours) and
Sharjah Investment Centre
{132,000 tonne-hours), to
name a few - are either
operational, on hold, in the
design stage, at tender stage,
under construction or being
commissioned.

“Now, people realise the
advantages of TES in the
design of their district cooling
systems, and the technology
is becoming a standard for all
new plants,” Hachem says.

By the end of the year,
he adds, DEWA may issue
a regulation on the proper
use and implementation
of district cooling plants
with TES. This would be
the first such regulation
amongst countries in the Guli
Co-operation Council, though
it could come as no surprise

IFIT IS, INDEED,
MONEY THAT'S
HOLDING THE
INDUSTRY BACK
FROM FULLY
EMBRACING
THE TES
TECHNOLOGY,
PERHAPS
REGULATORS
COULD HELP BY
IMPLEMENTING
THE
DIFFERENTIAL
TARIFF SYSTEM.

region to issue an executive
order that calls for the
utilisation of TES, aiming to
help reduce power demand

Whilst Abu Dhabi doesn't
oblige district cooling
applications to have TES at
20% of the total plant room
capacity like Dubai does, Al
Barazi says, district cooling
clients in the capital still
use TES. because extra land
permits there are less costly
compared to those in the
neighbouring emirate. But
he says that for standard
buildings, or non-district
cooling applications, the
scenario could be different.
“There, TES is not widely used
and may be subject to client
preference. green buildings
perspective, peak demand
cooling load profile and other
reasons,” he adds

These days, however,
developers in either »
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» emirate may not opt for
TES, owing to the economic
slowdown, if we are to go by
the words of Nabil Helou,
Managing Director of Amana
Pipeline Construction. “I don't
think the developers have the
money to do this.” he says,
noting the severe slump in the
real-estate business. He says,
for instance, that the rent

around Al Barsha 1, where
his office is located, is now

at $24.50 (Dh90) per square
metre compared to $76.23
(Dh280) per square metre one
and a half years ago.

If it is, indeed, money
that's holding the industry
back from fully embracing
the TES technology, perhaps
regulators could help by

implementing the differential
tariff system, “The developers
want to reduce their capital
upfront,” Helou says. The
government, therefore, has
to provide enough incentives
to make TES more enticing.
He suggests that utility
regulators study the tariff
system in mature countries,
such those in Europe, and see

how this can be applied in the
UAE and other Gulf countries.
He is optimistic about
the other parts of Amana’s
operations, however, despite
being convinced that the UAE
economy will only pick up
by 2013. TES only accounts
for two per cent of Amana’s
business, and the company
has installed only five to six




TES tanks out of 10 tenders
over the past four years. The
biggest TES tank projects
that Amana has installed cost
between $1.36 million and
$3.27 million (between Dh5
million and 12 million) each.
The bulk of Amana’s revenue
comes from the turnkey
construction of district
cooling, military aviation, and
oil and gas systems, including
piping, civil and mechanical
works, across the GCC.
Amana is, likewise,
seriously considering
expanding to other countries
in the Middle East and North
Africa, such as Yemen. as
it is now doing a project in
Libya. The mid-term plan is
to cover North Africa, Helou
says, whilst the long-term
expansion includes having
operations in Afghanistan. Six
months ago, Amana opened
an office in Oman; it opened
another one in Saudi Arabia,
in January. The company is
in the process of opening
another office in the GCC's
biggest economy very soon.

Hachem remains optimistic
about TES even under the
present economic situation,
citing a professional study
that the Gulf region could
eliminate the chiller capacity
in district cooling by up to
25-30%. This would, in turn,
result in more reduction
in energy consumption.
“Because you're eliminating
part of the chiller capacity
means that you will be saving
on MEP costs,” he adds. He
stresses that the present 20%
elimination of chiller capacity
being imposed in Dubai could
result in savings of 10-15% in
capital expenditures.

There are many factors
in operating the chillers to
their full potential, Hachem
says, and one of the most
important things is to keep
them loaded always. “Mainly,
you have to run the right
numbers of chillers,” he adds.
“Also, these chillers always
have to be loaded.”

technology. Al Barazi
says there are different
specifications in its
application, whether water or
ice thermal storage is used

In the case of ice, then the
specifications are generally
related to the manufacturer
being patronised, making it
not a standardised technology
like the one being applied

to, say. cooling towers. “That
being said, there have been
some unique and pertinent
advances in ice-thermal
storage technology, such

as the optimisation of ice
storage heat exchanger
surface as well as discharge
and charge rates, safety

in operation and the
development of corrosion-free
systems,” he adds.

Ice storage, by the way,
which minimises the
consumption of energy
during peak hours, has not
only been a breakthrough
air conditioning product; it's
also being utilised in concrete
cooling (see sidebar) for the
same reason it shaves off
energy demand during peak-
load hours.

Al Barazi and Hachem
say a district cooling design
incorporating the TES
system based on the profile
of the building’s cooling
loads will be more efficient.
With regard to space
considerations, particularly
space reduction, utilising
the ice thermal storage
system is a better option,
adds Al Barazi. He remarks,
“Moreover, by reducing the
network temperature from,
say, 4°C to 2°C with an ice
storage system, you can,
then, transport considerably
higher cooling load through
the system for the same water
flow rate and piping sizes.”

Hachem says the TES
system involving chilled
water is the easiest to operale,
most economical and has the
best energy savings. But he
stresses that the system must
have specialised designers in
order to avoid thermal losses,
and the-energy stored in the
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