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climatic zones throughout Russia;

- ecological efficiency of materials;

- prolonged operating life (30-50
years depending on the used materi-
als);

- maintainability on expiry date.

The TATPROF ventilated cladding
system consists of:

- attachment points (corbels), which
can be movable or fixed;

- vertical guiding elements;

- heat insulation material;

- face elements

-load bearing corbels (120 mm, 170 Compression Chillers, overviewed in
mm and 220 mm) allow to regulate the first part of the article. The two
the gap between cladding elements most common coolants employed in
and the wall commercially available absorption

-vertical guides holding the revet-
ment.

The corbels of this kind enable using
up to 200 mm thick heating plates.
The design parameter of air gap is
60-150 mm.

The thermal insulation layer may heated by low-pressure vapor or hot stage absorption chillers.
be represented by rigid mineral wool water (as a rule, the waste heat is

chillers are water and lithium bromide.
Lower sound and vibration levels dur-
ing operation are ensured by fewer
movable parts.

The series of single-stage absorp-

absorptive two-step chiller/heaters the lakes in the group known as the
16DN and 16DNH use natural gas or®Great Lakes® in North America, is
oil as the energy source. Absorption expected to reach a water tempera-
chillers of this series feature genera- ture of 4!C or lower at a depth of 80
tors - high-temperature and first stage meters. This temperature is estimated
ones. This system provides two-step to vary by 1!C over the course of a year.
reconcentration of absorbing solution. This temperature characteristic, at 80
Such a double action cycle allows the meters of depth, has prompted various
16DN machine to work at lower oper- studies and conceptual designs to be

tion chillers Carrier 16JL and 16JLRating costs in comparison with single- produced with the goal of determin-

ing how best to utilize the chilled lake
If natural gas is used in full load water for cooling buildings in the City

plate with density of 80 kg/me at least. used) comprise 39 standard sizes with cooling mode at Air-Conditioning and of Toronto, Ontario, Canada.

Corbels and guides are connected by
aluminum rivets.

Prices for ventilated curtain walling
with aluminum boards are compared
with those with composite panels even
without considering material wastage

260-2300 kW output. Reliability and
airtightness of these installations and
excellent corrosion protection ensure
durability, whilst automation ensures
more effective operation of this equip-
ment (Fig. 1). Carrier patented the

Refrigeration Institute (ARI) standard  This source of cooling energy could
conditions the COP reaches 1.01. displace many kWh of electricity con-
The 16DN chillers are well effec- sumed in the operation of electric
tive at fractional loads. The standard vapor compression chiller systems as
solution concentration control sys- well as minimize the amount of refrig-
tem ensures stable operation at light erants employed within the City of

with cutting of standard composite original refrigerant consumption con-
sheet. Meanwhile, the cladding of pan- trol system, which reliable operation
els from aluminum extruded sections at the fractional load and low tem-
practically does not presume cut wast- peratures of cooling water (less than
ages, which increase cost efficiency of +15EC) without additional compensa-
the end product. tion of cooling tower. Constant level
Since the fire safety standards have of solution concentration preventing

load and low temperatures of cooling
water - up to +16!C, without bypassing
through cooling tower. To maximize
efficiency, the pump with adjust-
able output automatically maintains
the optimum consumption of solu-
tion through generators of lower and

Toronto itself.

In addition to the technical issues,
the return of warmer water to the lake
and its impact on the local ecosystem
must also be evaluated.

In the Stockholm region of Sweden,
several lake water cooling projects

become more stringent, many devel-
opers are reluctant to apply aluminum
composite panels. The cladding of
panels from aluminum extruded sec-
tions are more fire resistant.

both its crystallization and excessive
dilution is maintained automatically.
Noncondensing gas emitting during
operation causes no problems thanks
to automatic engineless eduction

higher stages at all working condi- have been constructed over the last
tions, which ensures more effective- five years, both from salt water and
ness at fractional load, whilst manual fresh water lakes. These systems are
flow-rate control of absorbing solution isolated from the district cooling sys-
is not needed. The 16DN machines tems via heat exchangers. The chilled

At the moment, this system is valve.

can operate at 25-100% productiv-

certified in terms of fire safety by The basic elements of 16JL/16JLRity, which is specified by the ignition

Kucherenko TSNIISK.
Setting your choice on TATPROFitor, solution heat exchanger, coolant
ventilated cladding system you will and solution pumps, and also con-
get not only the nice looking facades, trol system. The operating principle of
but also efficiency, simplicity and pro- these chillers consists in the following:
cessability of assembly on-site. the refrigerant (water) evaporates at
low temperature (+4.4 IC) in fine vac-
uum medium, which provides cooling
of coolant circulating in the vaporizer.
Refregerant vaporizing in the vapor-
izer, is absorbed by lithium bromide
solution in the absorber, which leads
to dilution of the solution. Dilute solu-
tion is pumped into the heat exchang-
er, where its temperature grows. Then,
the solution comes to the generator
for additional heating and concentrat-
ing under action of vapor or hot water.

TATPROF.
423802, Republic of Tatarstan,
Naberezhnye Chelny,
Musa Jalil Av. 78.
Ph. (8552) 77-82-04,
77-82-05,
77-84-01
www.tatprof.ru

CONDITIONING

Carrier Solutions
for District Cooling
Systems

(Conclusion. For beginning see
the TBM 2010, Issue 4, p. 138-140)
(p. 102)

TEXT BY MICHAEL TEREKHOV, or hot water of +85-130!C (chillers can
CAND. OF TECH. SCIENCES, KEY  be customized for extended tempera-

APPRAISAL ENGINEER AT AHI
CARRIER MOSCOW

concentrated solution returns to the
vaporizer the lithium bromide solution

intensify heat exchange.

as energy source for absorption chill-
ers. The minimum output temperature
ABSORPTION CHILLERS

The cost-effective absorption chillers type is +5!C.

chillers are: vaporizer, absorber, capac-parameters of burner.

As in all cooling systems and their
applications, technical and economic
viability must be established prior to
implementation. The experiences in
North America regarding the use of
absorption chillers for district cooling
applications indicate that it is very dif-
ficult to justify the use of absorption
chillers on an economic basis with-
out a source of surplus or low cost
waste heat energy for input into the
chiller, or a specific technical reason
that requires the use of an absorption
chiller.

Some typical applications for absorp-
tion chillers in some of the North
American district cooling systems

After heat exchanger is passed the involve usingrecovered heat from a

reciprocating engine generator set,

absorber for reuse. In the absorber and or utilizing the exhaust steam from a

steam turbine generator set (see for

water temperatures achieved from the
afree cooling® source varies from 7 to
9!C during the cooling season. Most
systems utilize conventional chillers
or heat pumps to supplement the lake
water cooling.

ICE SLURRY

The concept of ice slurry cooling
is relatively new in North America
and no commercial-scale systems are
currently in operation. The concept
involves making ice slush at a central
plant and pumping a 5-to-50%-ice
crystals-to-water mixture through a
piping system to the end users. This
ice slurry mixture consists of a solvent
and a solute. The solvent is commonly
water and the solute propylene glycol
(5 to 10%). The main benefit of using
an ice slurry working fluid is its high
transport energy density. The ice slur-
ry system utilizes both sensible and
latent energy transfer.

and water is dispersed over pipes to details the TBM 2010, Issue 4, p. 138- One of the challenges with this type

140). In both cases, heat from a power of technology is related to the pump-

verted and used to produce cooling.

ture range up to +130!C) can be use DEEP LAKE HEAT

As it has been just specified, vapor generation process that would not nor- ing of the slurry and to the design
with the pressure of 0.04-0.098 mPa mally be used in the summer, is con- of the interface at the user end. In

particular, for district cooling applica-
tions with extensive piping networks,
pumping over long distances could

Sometimes deep lakes can become create complicated system hydraulics.

a cooling source for district cooling

lake water temperature variation with

reached by the vaporizer of this chiller systems. As an example of the deep THERMAL STORAGE

District cooling systems can be con-

can become an alternative to Vapour- The series of 17 models of airtight depth, Lake Ontario, which is one of figured with thermal storage to reduce

BBIGOTHBIE »ovrcrs orwences

chillers' equipment requirements and cost-effective, reliable, efficient and
lower operating costs by shifting peak environmentally friendly climate con-
load to off-peak times. The cool stor- ditioning, which not only benefits the
age is most commonly sized to shift customer, but also the public at large
part of the cooling load, which allows through lower emissions of green-
the chillers to be sized closer to the house gases
average load than the peak load. Many
electric utilities offer lower rates dur- MAINTENANCE
ing off peak periods (for example, .
nighttime), and thus operating costs UPONOR |deaS
for electric-driven chillers can be sub- from Above
stantially reduced by shifting some
loads to off-peak periods. (p-108)
Both ice and chilled water storage TEXT BY ELENA GOLUBEVA,
are used in district cooling plants IMAGES BY UPONOR
(if great cooling capacity is needed, Recently, the surface cool-
chilled water sometimes can be stored ing systems for buildings
in underground tanks). Chilled water have undergone major
storage systems are generally limited changes, and now they
to a temperature of 4!C due to density compete with traditional
considerations. Ice-based storage sys-air conditioners head-
tems can achieve temperatures of 0.5-
1IC. The ice storage systems require
refrigeration equipment operating
below 0!C, normal range +9 to +3!C.
The heat transfer fluid for ice making
may be a refrigerant or a secondary
coolant, such as glycol or some other
antifreeze solution.
The storage volume depends on the
temperature difference ('T) between
the water supplied from the storage
and the return water. For most systems,
the maximum delta is 11!C. The storage
volume of chilled water storage is also
affected by the degree of separation
maintained between the stored cold
water and the warm water return. This
fact is particularly important for astrat-
ified® chilled water storages, which
rely on the tendency of water to form
horizontal layers or temperature zones
(i.e. isotherms) based on the density
of water. Ice thermal storage uses the
latent heat of fusion of water. The
storage volume depends on the final
proportion of the ice to water in a fully
charged tank. The ice storage requires
less volume than chilled water storage
for the same capacity. The ice making
chillers, on the other hand, operate
with lower efficiencies than conven-
tional chillers (COP's in the range 2.5 to
4.1Vs 5.0 to 5.9 for chilled water). Thus,
the economic benefits with ice storage
systems rely, to a great extent, on the
lower off-peak electrical rates.

CONCLUSION

Development of district cooling sys-
tem is a response to the need of provi-
sion energy for the future in a manner
that is consistent with the need to
protect our environment. The produc-
tion of cooling from a centralized facil-
ity allows for improvements in energy
conservation. Energy conservation
and wise use of fuel sources are the
most cost-effective ways available
for reducing atmospheric emissions,
global warming, and release of ozone
depleting gases. Not only the quality
of life can be maintained without a sig-
nificant increase in the cost of energy,
but also the initiative is in line with
meeting the international protocols
for a positive reduction of nitrogen
oxides and carbon dioxide.

The underlying principles adopted
for district energy are to provide a

have the following drawbacks: less than that of human body or lower,
r )JHI TQFFE PG JOUFS % dheptgrperatprg of surfaces in a
r /POVOJGPSN EJTUSJCHANse sheuts be npfwigher than
r IPJTF +28-29C at least. The Uponor sus-
r )JJHIFS TJDLOFTT SBWended,¢eilipgcag pe eooled down
quality of air to much lower temperature - +22C
r &YDFTTIJWF QPXFS D P Getyalicguragiant denk exchange,
operating costs that facilitates parameters closer to
r (SFBUFS TFDUJPOT P de@ptgnymyplyps, which are hard of
r "ETUIFUJD VHMJOETT achieve using the traditional cooling
r %VTU BDDVNVMBUJP OSystems.
r IFFE GPS SFDVSSFOU NB3asadanrsg ¢ifhrthe European
For example, dry air causes irritation Of standards, the nominal cooling
of mucous membranes of eyes and capacity of ceiling panels is to be
upper respiratory tract causing virus determined at 8C temperature differ-
and bacteria-induced inflammatory ential between air and coolant. This
diseases and colds. parameter for Uponor panels is 74 W/
These drawbacks have determined M$, i.e., 1 cm$ contains 74 W of heat. If
the need for more sound and effec- the differential is 10 C, the output of
tive alternative solutions. Uponor has the Uponor ceiling system is 92.5 W/
developed a number of designs, based M$, which is the outstanding index
throughout the construction market.
But it's no way simply to multiply 92.5
W/m$ by the area of ceiling, since it
is just partially covered with active
panels. Only on exclusion of the area
covered with inactive panels, it is pos-
sible to specify the ceiling's cooling
capacity.

If the Uponor installations serve as
the heating units at 15C difference of
temperatures between air and heat-
transfer agent, the heating capacity of
panels reaches 100 W/m$.

DIFFERENCE IN COOLING PRINCI!
PLES BETWEEN UPONOR COMFORT
AND UPONOR TABS SYSTEMS

Both systems have their merits and
both are intended for specific types of
buildings and accommodations. The
difference is in design and operating
principle. The Uponor TABS is repre-
sented by regular concrete structures
(slabs, walls, floors) with embedded
pipelines. The coolant (water) circulat-
ing along the pipes of the TABS system
accumulates cold at nighttime, whilst
during the daytime it returns chill to
accommodation. Thus, these struc-
tures serve as cold storage batteries.
However, this surface cooling system
is applicable only in new buildings,
since the pipes are to be underpoured,
which is hardly possible in renovated
buildings.

In contrast to the TABS cooling sys-
tem, the Uponor Comfort panel ceiling
is not embedded into constructions,
but simply attached to the ceiling
plate. Actually, it is a kind of regular
suspended ceiling consisting of pre-
fabricated panels cooled by embed-
ded pipes filled with permanently cir-
culating coolant (water). Such a system
is well suitable both for new buildings
and for those reconstructed.

UPONOR COMFORT SYSTEM
COMPOSITION

The Uponor Comfort panels with
0.5 mm thick zinc-coated steel work-
ing surface finished with white fiber-
glass sound-absorbing coating are
installed between the guides of sus-
pended ceiling. The sizes of panels
are optional - from 600&600&23 mm
to 625&1250&23 mm. The Uponor
P*-X (10&1.5 mm) coiled pipe of flexi-
ble polyethylene is positioned inside
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