Radi
Suppo
for Archi

v.uponor.hk



https://twitter.com/intent/tweet?original_referer=http://hubs.ly/H0360_S0&url=http://hubs.ly/H0360_S0&source=tweetbutton&text=Radiant Uponor Radiant Cooling Solutions Support Brochure
http://www.facebook.com/share.php?u=http://hubs.ly/H0360_S0
http://www.linkedin.com/shareArticle?mini=true&url=http://hubs.ly/H0360_S0
https://plus.google.com/share?url=http://hubs.ly/H0360_S0

Table of content

Executive Summary cvenrennees 3
1. Summary of Air-and-Water Systems......... 4
Air-and-Water Systems .... ceteseeateeasesse s st ea e st en s s s s e a s s s ss s asesasesssnsesasesases 5-6
Air-and-Water System Power Consumption. 6
2. Malaysia Case Study ... . . 7
Introduction to the Uponor Malay5|a Case Study. ...... 8-9
Boundary Conditions........ 10
Operation Time........ 11
Cooling Load BreakdOwWN ....cccecececessncsnsesnssnssssesasosnses 12
Energy Use Comparison... eeeeeeneessneesneeennesneesaaeeanesnaeesnne e asesnneenneesnnessasennennn 13
Energy use comparison DreakdOWN ... eieeeeeeeceiesnssessnnssnsssnsssssssssssssssssssssssssasssssssssssses 14
CO2 emissions......... 15
LifeCyCle COSt COMPAriSON..iciereeccresreserssasssnesssesasssassssssasssasssasssassssssasssassssssasssasssasssnss 16
Malaysia Case Study Summary.. eeteeeennesanenteaeennesnsesasesnesnsesanesnsesasannas 16

3.A Case For The Implementation of Air-and-Water Systems in Commercial Buildings
N SOULR EQSE ASIQ ....oeeiniiniiniiiiiinnninnnnnnnsnnsnnsssnsssssssssssssssssssssssssssssossssssssssssssssasssassssssassses 17
Competing Interests......... 18
Installation Time, Cost & Expertise.... 19-20
Maintenance Costs.. 20
Additional Floor Space..... 21-22
Addressing Concerns About Condensation .. 22-23
Addressing Performance Issues. ceteeeennesnsensesasensesnsesasessssnsesasesasesassnnes 23
Low Mass Panel Study of Reaction TimMe ...ccceeceecrecesssncsncsnsssassnsssnsnsens 24
4. Uponor Radiant Cooling SOLULIONS..........cceeeeeerrercrnnenesnesessassassnsenssnssassassassnssssossossosassases 25
A Cooling Solution For Every Need .... N 26
Uponor Tabs (High Mass) ..ccceeceeeeeecnecnnecnrenesencsnnesansnnenes 27
Cooling and Heating in Offices and Commercial Buildings.. 27
Thermally Active Building System for Cost and Energy Efficiency............. 27-28
UPONOr SPECLra (LOW MASS) ececureerisresasesasssnssssssssssassssssssssssosasssassssssssssassssssssssasssssssassssss 29
Spectra ceiling element.. ceeeneententenneteaeneeaseasensesaesasensnsnsansanes 29
Spectra gypsum cooling / heating capauty ....... 30
Spectra metal cooling / heating capacity .... 31-32
Radiant Cooling Share on social media:

vs. All-Air Cooling
www.uponor.hk 2 of 42 u m m H


https://twitter.com/intent/tweet?original_referer=http://hubs.ly/H0360_S0&url=http://hubs.ly/H0360_S0&source=tweetbutton&text=Radiant Uponor Radiant Cooling Solutions Support Brochure
http://www.facebook.com/share.php?u=http://hubs.ly/H0360_S0
http://www.linkedin.com/shareArticle?mini=true&url=http://hubs.ly/H0360_S0
https://plus.google.com/share?url=http://hubs.ly/H0360_S0

Uponor Comfort (Low Mass)...... 32

Uponor Comfort panel for ceiling cooling and heating ........ 32
Effective ceiling cooling panel system for commercial buildingS.....cccceeeeees 33
Uponor Comfort panel in @ NUESNELL..ueeeeeceeeceeeceecrerereceesnecnrccansnesnnesansnesnnesnnns 34
Q=T ] et | == L0 = 34

Comfort Panel cooling / heating Capacity.c.cicceccccnrcsassnesenesasssnsssnssancsases 39-36

Uponor - The Radiant Cooling Experts ....... eveesnreesnnennneesnnesnnsesnnaennnas 37
Experienced Team of Commercial Cooling SPeCialiStS...icerecreceecersarsarsansonssnsnsnsenses 37
How Can an Uponor Air-and-Water Cooling Solution Meet The Coollng Needs of
Your Building Project in ASia? ...cceceeeeceececcnscnscnsenes 38

References..... 39-41

Radiant Cooling Share on social media:

vs. All-Air Cooling

www.uponor.hk 3 0f 42 u m m H


https://twitter.com/intent/tweet?original_referer=http://hubs.ly/H0360_S0&url=http://hubs.ly/H0360_S0&source=tweetbutton&text=Radiant Uponor Radiant Cooling Solutions Support Brochure
http://www.facebook.com/share.php?u=http://hubs.ly/H0360_S0
http://www.linkedin.com/shareArticle?mini=true&url=http://hubs.ly/H0360_S0
https://plus.google.com/share?url=http://hubs.ly/H0360_S0

Executive Summary

It was found that in comparison
for use in commercial buildings in
humid climates, when compared to
conventional AlL-Air solutions, Air-
and-Water (radiant) solutions are:

© More sustainable and efficient

© More cost effective as a result of the
ongoing energy savings

© Able to provide greater thermal
comfort to occupants

© Able to provide greater architectural
freedom due to the reduction in the number of air

ducts required compared to All-Air systems -',
© Able to either dramatically reduce the cost of the building ' ‘ .
or provide more usable floor space, due to removal of ducts . .\ N
and subsequent decrease in ceiling height \
)
The purpose of this brochure is to first provide evidence through use
of a case study regarding the claims made about the efficacy of radiant
cooling, and finally, to outline the systems to architects that can be used in
order to implement radiant cooling solutions in buildings they are currently
designing.
b
A e
N
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Air-and-Water Systems

Like ALL-Air systems, Air-and-Water systems are also designed to maintain indoor air
quality and provide thermal space conditioning. However, to do that they are required to
separate the tasks of ventilation and thermal space conditioning by using:

© The air distribution system to fulfill the ventilation requirements and cover latent
loads and remove moisture from the space. In addition, cover any additional sensible
loads.

© The water distribution system to thermally condition the space by removing sensible
loads through radiant cooling.

1002 peak power

LOAD

FROM LIGHTS

AIR TRANSPORT
LOAD

Chiller

62.5%

CONVENTIONAL RADIAL COOLING
Source: LBENL HVAC SYSTEM HVAC SYSTEM
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These systems reduce the amount of air transported through buildings significantly, as
the ventilation is provided by outside air systems without the recirculating air fraction.
The cooling is provided mainly by radiation using water as the transport medium, which
is far more efficient than by air due to higher specific capacity.

Due to the separated control of each parameter responsible for thermal comfort, merged
in a combined control, thermal comfort and indoor air quality are improved immensely.
In short, Air-and-Water systems combines controlled temperature of room surfaces via
radiant cooling with central air handling systems.

Air-and-Water System Power
Consumption

The radiant cooling system portion of Air-and-Water systems is responsible for thermal
conditioning. Due to the physical properties of water, radiant cooling systems can
remove a given amount of thermal energy using less than 5% of the otherwise necessary
fan energy.

In addition, due to the large surfaces available for heat exchange in radiant cooling
systems, the chilled water temperature is close to the ambient temperature and allows
to adapt to renewable energy such as heat pumps, injection wells and free cooling by
heat exchange to outside air during the night. If standard chillers are used it leads to a
better COP.

At the same time, radiant cooling systems reduce maintenance compared to All-Air
systems, since radiant systems are maintenance free. The ventilation system in combined
used with a radiant system in an Air-and-Water system is way smaller and therefore also
reduces maintenance cost.
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Introduction to the Uponor
Malaysia Case Study

In order to fully illustrate how effective radiant cooling can be at both reducing the cost
and energy consumption of nonresidential buildings in humid climates, an economic
analysis of a 30,525m? commercial building in Kota Kinabalu, Malaysia that uses the
Uponor ‘TABS’ system for cooling is presented.

The original fan coil unit (FCU) system & dedicated outdoor air system (DOAS) in the
building is compared to the existing radiant system & DOAS are compared to provide a
useful benchmark. The DOAS & increased air flow was used to cover all latent loads and
higher cooling loads during events. The radiant system was used for base cooling.

Fan Coil Unit System

+ DOAS Cooling

Fresh air Exhaust air
Conditioned air Cooled water
Recirculated air Heated water

Dedicated Outdoor Air System
\

|[ Air Handling Unit ‘l

Energy Recovery Wheel Extract
[6] Exhaust [i| 1 Air Handling Process 1 5@
[1] supply (2] i S | 3]
- > B > o e = o e
B ] B o I Suppiv
Fan
[b] [c] Conditioned Building
Pump 1 Space
A—0— | |@e- O-
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Fan Coil Unit
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Boundary Conditions

Calculation Tool of Economic Performance Comparison of Indoor Climate Systems

Operation Time Calculation

User Input Data

Location Kota Kinabalu
Building type Commercial
Conditioned area m? 30525
Building occupancy Person 2000

Fresh air rate per person m3/person*h 30,0

Period of return on investment a 20

Period of life cycle cost calculation a 20

Currency exchange rate MYR/EUR 4,20

Monthly Average Temperature [°C]

Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

27,7 28,1 28,5 28,6 28,7 284 |280 28,0 27,9 27,8 27,7 27,5
Cooling convec.  radi.

Design indoor temperature °C 23,0 25,0

Design indoor humidity % 55,0

Average specific demand W/m?

Radiant system type

Design outdoor temperature °C 33,7

Design outdoor humidity % 64,4

Local atmospheric pressure Pa 101060
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Operation Time

Operation Time Calculation

Degree Day

S . ! . Apr. May Jun. Jul . : . : . Tot/ave.

Days per month day |31 28 31 30 31 30 31 31 30 31 30 31 365

Weekdays permonth | day | 22 20 22 21 22 22 22 22 21 22 21 22 259

Time correction factor 0,71 /0,71 j0,71 0,70 |0,71 |0,73 0,71 | 0,71 | 0,70 | 0,71 | 0,70 | 0,71 |-

Monthly average temp. | °C | 27,7 | 28,1 | 28,5 | 28,6 | 28,7 | 28,4 | 28,0 | 28,0 | 279 |278 | 277 | 275 |281

Standard deviation °C 1093 /1,01 {107 1094 |099 1094 099 [095 092 |0,87 089|095 |0,95

ot Cooling 20,0

conition Tot /ave.
P day |31,0 [28,0 | 31,0 30,0 |31,0 | 30,0 31,0 |31,0 | 300 |31,0|300 |301 |365

ATto be cooled °C |77 |81 |85 |86 |87 |84 |80 |80 |79 |78 |77 |75 |969

Performance degree | 9% 89 93 98 99 100 |97 92 92 91 90 |89 86 93

System Monthly Operation Time Summary

Jan. Feb. Mar. Apr. May Jun. Jul.  Aug. Sep. Oct.

Cooling h 352 | 320 | 352 | 336 |352 |352 |352 |352 |336 |352 336 |352 |4144,0

System monthly operation time

lan, Feb. Mar, Ape. May. Jun, Jul, Auig. Sep. Oct. Now Dec
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Cooling Load Breakdown

Internal sensible load W/m? 90,0 67,7%
Internal latent load W/m? 4.1 3,1%

Fresh air load W/m? 20,4 15,4%
Infiltration load W/m? 18,4 13,8%
Total W/m? 132,9 100%

Cooling load breakdown

] Internal sensible load
B Internal latent load
] Fresh air load

B Infiltration load
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Energy Use Comparison

Energy Use Comparison

Energy Use Comparison

All electrical Cooling
FCU kWh/a 6346004
Rad.+DOAS kWh/a 4514626

Annual Primary Energy Use for Heating/Cooling Comparison

“a)]

o~
=
=
=
=
=
w
[}
b=
=
o
I~
@
=
i

Rad.+DOAS

1,831,378 kWh/a less per annum was used in the radiant system against the FCU
system.
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Energy Use Comparison
Breakdown

Annual Primary Energy Use for Cooling Comparison
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It is abundantly clear that both the chiller and fan use significantly less energy as part
of an Air-and-Water system compared to the All-Air system. This is the key reason for the
savings we see on the previous graph.
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CO2 Emissions

Annual CO, Emission Comparison
(heating with boiler / district heating)
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3991.64
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Rad.+DOAS

As a result of the energy savings, the CO2 emitted from the building is significantly less.
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Life Cycle Cost Comparison

Specific Life Cycle Cost Comparison
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Malaysia Case Study Summary

It's abundantly clear from this case study that both energy and cost can be reduced by
implementing radiant cooling in commercial buildings.

Crucially, this has been achieved without a degradation to the thermal comfort of the
building, with an indoor temperature of 25°C and a humidity of just 55%.
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Competing Interests

In considering using new technologies in building design, architects are confronted with
a number of, often competing, requirements from a number of different stakeholders
such as:

© s this technology cheaper to install than alternatives?

© What are the installation lead times for this technology?

© s this technology cheaper to maintain than alternatives?

© Does this technology last longer than alternatives?

© Are existing contractors able to install and maintain this technology?

© Does this technology create more usable floor space that can be leased out?

These are all pertinent questions, and in the case of cooling commercial buildings and a
head-to-head analysis between All-Air systems Vs. Air-and-Water systems, it is clear from
the Malaysian Case Study, Air-and-Water systems come out favourably. Moreover, when
specifically considering indoor air quality and thermal comfort the following stakeholder
concerns are also favourably addressed by Air-and-Water systems:

© Does the technology meet energy efficiency standards set by ASHRAE or EPC?
© Does the technology perform well in terms of:

> Ability to maintain thermal comfort levels throughout the year?

> Ability to maintain temperature and humidity levels below the dew point
throughout the year to avoid condensation forming in the building?

> Time it takes to achieve the optimum thermal comfort and humidity levels?

In this section, we will address the remaining concerns.
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Installation Time, Cost
& Expertise

Installation difficulty, time and cost depend on a number of factors in each building.
Moreover, whether the building uses either a high (TABS = Concrete Core Activation
Radiant system embedded in the core of the structural slab) or low mass installation
(chilled ceilings) will impact the installation time, cost and expertise required.

The installation of chilled ceilings is part of the interior fit-out and done after the
structure of the building is established. The installation is done by the contractor if the
suspended ceiling in combination with the HVAC company responsible for the radiant
system. The chilled ceiling systems are provided with a click-in (or push-in technology)
and are very fast and reliable.

TABS systems are installed during the establishment of the building structure
embedded in the core of the structural slab. The interface with the structural engineers
requires more coordination, however with Uponor’s modular solution an easy and quick
installation can be guaranteed.

Uponor works closely with clients, design and engineering teams and provides a
nominated design engineer on every project. Thus ensuring existing contractors are able
to install radiant systems and are fully supported.
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Aftersales
Support

Each system is unique and
the Uponor team is always at
hand with help and advice
throughout the life of the
system.

Test Commission
& Handover

Systems undergo full
testing and commissioning
by our engineers, before
handover.

Installation/Contract
Management

Our Contract Managers liaise
with the client's project team
to discuss the planning,
organization and management
resources requires for a
successful project.

Feasibility

Uponor works closely with
clients and design teams,
providing consultancy to

deliver the most appropriate
solution for each specific
building.

Develop
Solutions

In-depth modeling
determines whether a
system will meet the
client's needs.

Design
& Engineer

Nominated Uponor Design
Engineers, experienced in
each particular application
are designated to each
project.

Maintenance Costs

The annual cost of Uponor radiant cooling systems covers all maintenance, inspection,
and cleaning, as well as minor replacements (e.qg. filters) and is commonly calculated
as a percentage of the investment cost for the whole mechanical system. However, the
primary cost of maintenance relates to the air-side components. Compared to All-Air
systems, these components are less in quantity or smaller in size in hydronic radiant
cooling systems. The components related to the radiant system require almost no
maintenance and most of them are covered by a 10 year guarantee.
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Additional Floor Space

In new commercial buildings in South East Asia, up to one third of the enclosed volume
is occupied by All-Air systems and structural elements, consuming valuable space. Large
ceiling plenums are required to accommodate the high volume of ductwork needed for

All-Air cooling systems, running below deep structural beams.

The vertical and horizontal integration of the technical systems
into the construction reduces the building volume
by 33% while providing the same useful floor space.
This not only reduces the conditioned volume
but also facade and glazing areas and their heat gains, structural
loads and consequently all materials and cost associated with these elements.

21 storeys

20 storeys

Same area Less volume
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This practice results not only in large floor-to-floor heights that increases the volume of
space to be enclosed and conditioned, but also in added material cost, higher structural
loads and increased solar and transmission gains from additional fagcade surface. So, in
addition to like-for-like energy and cost reductions, structural designs need to be made
that increases spaces and wastes energy to accommodate AlL-Air systems.

Standard All-Air, packaged cooling systems in current use are typically oversized and
over-cool the supply air in order to manage humidity levels, resulting in uncomfortable
spaces with unnecessarily high energy demand. By switching from AlL-Air to Air-and-
Water based systems, the space required for ventilation systems and their duct work are
reduced by about 80% compared to the original space requirements.

Addressing concerns about condensation

Condensation can comfortably be managed in Air-and-Water systems. The cooling power
of radiative heat exchange is limited by comfortable surface temperature according to
standards and by the space dew point. In order to prevent condensation, chilled surfaces
in buildings must be kept above the dew point at all operating conditions. Humidity
sensors are used to monitor humidity in zones to constantly compensate the supply
temperature of the radiant systems according the dew point. Therefore, condensation is
not able to occur.
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In Air-and-Water systems, to remove high thermal loads by means of radiation, one
can manipulate the dew point easily by dehumidifying the supply air. Consequently,
the surface temperature of the cooled area can be reduced to increase the operative
temperature difference. However, precautions should be taken to keep within the
specified comfort limits.

The alternative to reducing the dew point to avoid condensation involves automatically
switching off the supply of cold water as soon as the relative humidity reaches excessive
levels. In addition, buildings can be equipped with window contacts, cutting off the
water supply when windows are opened and the ventilation system cannot guarantee
trouble-free operation.

Addressing Performance Issues

In addition to thermal comfort factors, reaction times need to be taken into
account when considering radiant cooling as a solution. For example, all systems
working within thermal mass (high mass) are relatively slow in response to load
changes. If however, operation allows the room temperature to fluctuate and
cooling loads can be matched by these systems, they are the most energy efficient
systems available.

Systems with water supply close to the chilled surface (lLow mass) have a
response time comparable to All-Air systems.
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Low Mass Panel Study of Reaction Time

In view of the fact that there are minimum external heat gains / losses in this case, the
simulation was run for a two-day period only. The results of the course of the indoor
air temperature (ti) and the mean radiant temperature (MRT) during these two days are
shown below . This particular simulation was conducted with a room height of 270 cm
and indoor air temperature at 26°C.
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Figure 3: Mean radiant temperature (MRT) and indoor air temperature ti in the
middle of the test chamber. The chamber (h = 270cm) is cooled from 6am till 8pm, the
required air temperature is 26°C.

The cooling starts later than the effect of heat gains. The consequence is that the indoor
air temperature increases at the beginning of the characteristic interval. After that a
rapid decrease in air temperature is visible.

Oscillation of ti and MRT values at the end of the characteristic interval is caused by
the assumed control procedure. During the night, when the room is not occupied and
the cooling system is not active, the indoor air temperature becomes equal to the mean
radiant temperature.

From this study we can clearly see that fast response times are achievable when using
low mass panel radiant cooling in commercial buildings.
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A cooling solution
for every need

Uponor understands the challenging nature of designing buildings in South East Asia.
From battling the ever present humidity, meeting tight budget constraints on a buy-to-
sell basis, to dealing with enforced changes to construction materials and technologies
by building contractors, Uponor has a solution.

We offer a range of both high mass (embedded in concrete slabs) and low mass chilled
ceiling solutions to meet those challenges for every budget and performance needs.

High Mass

Classic

Low Mass

Spectra
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Uponor Tabs (High Mass)

Cooling and Heating in Offices and Commercial
Buildings

Thermally Active Building System for Cost and
Energy Efficiency

In designing commercial buildings in South East Asia, ventilation, air-conditioning and
cooling are essential components. Each one is a considerable task and investment in
itself. Integrating indoor climate in the construction from the beginning can save a
considerable amount in both terms of initial investment and future energy savings.

The Uponor TABS System operates with pipes embedded in the structural concrete
slabs. This way, ceilings, floors and walls contribute primarily to the sensible cooling of
the building. The embedded pipes activate the concrete core in the building mass for
storage and discharge of thermal loads.
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While the Uponor TAB System offers no native air-conditioning or ventilation

capabilities, the task of conventional technologies is reduced to a minimum. Thus, when
used in a hybrid Air-and-Water system, the best indoor environment possible is created
in an invisible, inaudible way without the degradation to thermal comfort commonly

caused by draft in HVAC systems.

Capacity at 20 °C room temperature for heating and 26 °C room temperatures for cooling

Degree Day
Exchange Coefficient Surface Temperature
W/m?2K
Heating Cooling Max.Heating | Min.Cooling Heating Cooling
Floor Perimeter 11 7 35 20 165 42
Occupied 11 7 29 20 99 )
Zone
TABS SPECTRA Panel COMFORT Panel
System
Integrated Gypsum Metal Graphite
Investment Cost $ $$ $$$ $$$%
Cooling Capacity % % % %k % % %k ok %k
W/m? 20-60 60-70 75-85 >75
Reaction Time O] (0JO) 000 0000
Installation Time (O] (0JO) 000 0000
inte-
grated into
concrete - -
Installation Time slabs at the Specnah.st tool Speuaulst tool No specialist tool required
. required required
beginning
of the
construction
Installation Expertise FrFrEFF Vot Ve v
Maintenance Cost $ $ $ $
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Uponor Spectra (Low Mass)

Spectra ceiling element

The Spectra panels provides better indoor comfort, greater energy efficiency and
comfort when compared to All-Air systems. An additional fleece layer on backside of
the perforated panel ensures an excellent interior acoustics for a quiet office space.
The individual ceiling elements are of the highest quality and are made in an attractive
aluminum finish. The reflective ceiling panels also provide a perfect surface for indirect
lighting.

Each ceiling panel can be safely connected through a unique magnetic connection
below the ceiling. This unique feature makes the installer’s job easier, requiring little
installation expertise-resulting in speedy installation times.
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Spectra gypsum cooling / heating capacity

Cooling/heating capacity

The heat transfer in closed, flat
chilled ceilings under the test
conditions according to EN 14240
(closed test chamber, evenly
distributed heat sources, adiabatic
boundary surfaces) is characterized
largely by radiative heat exchange
with the surrounding surfaces and
heat sources as well as convection
on the bottom side of the cooling
ceiling.

The conditions specified in the
norm test represent the worst-case
scenario. Under practical operating
conditions a higher surface area-
related cooling capacity is
achieved.

The approximate cooling and
heating values under standard

Radiant Cooling
vs. All-Air Cooling
www.uponor.hk

conditions or realistic installation function of the temperature difference
conditions can be taken from between the mean water temperature
diagram 1. The capacity isreadasa  and the room temperature.

Diagram 1:
Heating/cooling capacity system VARICOOL UNI tested according to
EN 14240 and EN 14037

m?]
g

The cooling capacity is reduced by about 7 % when the pipe
spacing is increased by 10 mm,

Capacity values for the system VARICOOL University finery
4 (acoustical plaster) are approximately 10 % and 7 % less in
cooling and heating mode respectively.

Surface area-related capacity [W/

6 8 10 12 4 1w 8 wn B
Temperature difference [K]
{mean water temperature to room temperature)

e Nominal cooling capacity RA 90 — Nominal cooling capacity RA 90
. Nominal cooling capacity RA 110 s Momiinal cooling capacity RA 110
s NOMinal cooling capacity RA 130 ; . Nominal cooling capacity RA 130

Areas of capacity increase under actual installation conditions:

[ Area of capacity increase 22 % (36 °C warm facade and 30 mm edge joint)
Area of capacity increase 20% (ventilation control, air movement from ceiling to floor)
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Spectra metal cooling / heating capacity

Planning and dimensioning

Cooling/heating capacity

The approximate cooling and pacity is read as a function
heating values under standard of the temperature difference
conditions or realistic installa- between the mean water
tion conditions can be taken from  temperature and the room
the capacity diagram. The ca- temperature.

Heating/cooling capacity of system VARICOOL Spectra (version with sheet steel)

tested according to EN 14240 and EN 14037

o 160

£ 150
140 -
130

city [W

=
1

Surface area-related ca

Radiant Cooling

110

al £ e

8
1

6 8 10 12 14 16 18
Temperature difference [K]
{maan water temperature to room temperature)

Nominal cooling capacity RA B0 Nominal heating capacity RA 80

Nominal cooling capacity RA 100 Nominal heating capacity RA 100
. Nominal cooling capacity RA 120 s NOMINGI heating capacity RA 120
e NOMiNal cooling capacity RA 140 . Nominal heating capacity RA 140

Areas of capacity increase under actual installation conditions:
e Area of capacity increase 11 % (36 °C warm fagade)
Area of capacity increase 20 % (ventilation control, air movement from ceiling to floor)

Performance data based on panel coverage of B1%
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TABS SPECTRA Panel COMFORT Panel
System
Integrated Gypsum Metal Graphite
Investment Cost $ $$ $$% $$$%
Cooling Capacity % % % % %k %k % %k %k
W/m? 20-60 60-70 75-85 >75
Reaction Time o 00 000 0000
Installation Time o (0JO) 000 (0]
inte-
grated into
concrete - -
Installation Time slabs at the Spec'al'.St tool Spec'al'.St tool No specialist tool required
L required required
beginning
of the
construction
Installation Expertise FFrErEF £ F &£ F Ve
Maintenance Cost $ $ $ $

Uponor Comfort (Low Mass)

Uponor Comfort panel for ceiling cooling and heating
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Effective ceiling cooling panel system
for commercial buildings

Uponor Comfort Panel is a thermally active ceiling panel for use in suspended ceilings
(sub construction) in both new and refurbished buildings. The system can be used for
either cooling or heating purposes. The thermally active panels are set into a visible
(existing) metal frame substructure and are connected together at the back.

Areas of ceiling not fitted with thermally active panels are finished with visually
identical passive panels (blind panels). Depending on the ratio of active to passive
ceiling panels, it is possible to achieve a very good level of sound absorption according
to EN ISO 354 up to ‘highly absorbent’ class.
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Uponor Comfort panel
in a nutshell

© Compatible with existing metal
frame constructions

© Better sound absorption than
solutions using sound-proof
plaster

© Ideal for new offices, renovation
projects and new builds in the
residential and non-residential
sector

Radiant Cooling
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Technical features

Impressive cooling load of up to 92.5
W/m? at 10 K temperature distance
possible
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Comfort Panel cooling / heating capacity

Cooling/heating capacity

The approximate cooling and heating capacity in It is determined according to EN 14037 for heating
standard conditions can be taken from the diagrams output and EN 14240 for cooling output, based on an

below. The capacity is shown as a function of temper- active area of 86%.
ature difference between mean water temperature and
roam temperature.

¥ .

Spedfic cooling capadty W /m%)
B B

Cooling and heating capacity test
conditions:

Horzontal installation
Closed ceiling without forced
air movement

Without insulation on the
reverse side

Ceiling height from the floor:
25m

0 T T T T T T T 1 Nominal cooling capacity
] 2 4 1 i 10 12 14 16 (AB-87C) T4 W /m

Temperature differance (K]
{mean water tempersture to room tempersture)
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TABS SPECTRA Panel COMFORT Panel
System
Integrated Gypsum Metal Graphite
Investment Cost $$ $%% $$%$%
Cooling Capacity % % % %k %k % % % %
W/m? 20-60 60-70 75-85 >75
Reaction Time T TT TTT TTTT
Installation Time T TT TT T
inte-
grated into
concrete - -
Installation Time slabs at the Spec'a“.St tool SpeCIaU.St tool No specialist tool required
L required required
beginning
of the
construction
Installation Expertise FrFrr Vet Ve &
Maintenance Cost $ $ $ $
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Uponor - The Radiant Cooling Experts

UpPONOf(

Uponor is a world leading provider of radiant cooling systems. With thousands of
projects in service worldwide, we are the experts at designing an effective, energy-
efficient solution for any application.

Experienced Team of Commercial Cooling Specialists

Uponor has an experienced team of dedicated professionals in Asia to assist the
engineering and architecture community from concept to commissioning:

Commercial sales representatives provide onsite training and education
Design engineers provide concept and design support

Project managers provide project coordination from concept to commissioning
Inside technical support provides CAD drawings, specifications and submittals

vvvyv
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How Can an Uponor Air-and-Water Cooling Solution
Meet The Cooling Needs of Your Building Project in
Asia?

Our specialists are on hand to walk you through just exactly how our radiant cooling
solutions can meet the cooling needs of your current or future project.

In our call we will:

> Discuss your project at length

> Identify and analyze possible structural & design challenges

> Answer every question pertaining to our radiant cooling solutions
> Identify the most suitable radiant cooling system for your project

Schedule a call with one of our radiant uponor
cooling specialists at your earliest convenience
by simply clicking the button below.

SCHEDULE A CALL
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