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Climate Change vs Construction

 There is a requirement to reduce CO2 
emissions in buildings… 

 …As buildings account for 39% of the total 
CO2 emissions worldwide
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How do you reduce CO2 emissions 

at a 

lower initial cost

in 

new buildings?

Climate Change vs Construction
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One way is 

to use the cores

of the Hollow Core Slabs for 

distribution of supply air

TermoDeck®
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TermoDeck® is a HVAC System

That actively uses the 
building’s thermal mass

by 
distributing supply air 

through
hollow core slabs

HVAC = Heating Ventilation Air Conditioning

Locally produced Hollow
core slabs – modified

Standard equipment
(AHU* & ducts)
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How does TermoDeck® work

 Thermal storage
– Actively using the thermal mass of the 

concrete slabs to store energy
– The supply air is warmed/cooled by the 

thermal mass before entering the occupied 
space

 Radiant effect
– A high magnitude of radiation between 

the space and the slabs

 High Thermal Comfort
– No Air Draughts 
– No Noise

AC Supply duct

13-14oC

20-21oC

Room 
temperature:

23-24oC
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Occupied Periods Unoccupied Periods

The (cooled) supply air passes through the 
hollow cores of the slab and cools it down. Heat 
gains are stored in the slab.

Cool night air (or circulated cooled supply air) 
dissipate surplus heat stored in the concrete
slab

Cooling 
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Heating

Occupied Periods Unoccupied Periods

Temperate (heated) supply air is cooled
by the slab. Heat gains are stored in the 
slab.

Supply fans are switched off; 
Stored energy in the slab keeps the building
warm. On command, fans start and heat 
the zones requiring heat.
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Advantages

Reduction in:

 Capital Costs

 Energy Consumption

 CO2 Emissions

 O&M* Costs*O&M = Operation & Maintenance
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Capital Costs

 Cooling Loads
(Reduced Air-Conditioning (AC) plant / Lower Connection Charges)

 Cooling & Heating Devices
(Fan Coil Units, Chilled Beams, Radiators)

 Storey Heights
 No need for False Ceilings

Reduced:
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TermoDeck cools
the building

up to 
24 hours

During 3-4 hours: 80-90 % Reduction in Peak Power AC Loads
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Free night cooling in 
many countries: 
No cooling need
during nights

Reduced Cooling Load
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 Reduction of false ceilings  Reduced Storey / Building Height

 35-50% Reduction in AC capacity      Lower Capital Costs & Power Demand 

TermoDeck AC100% 50%
AC UNIT

20 M2 ROOM 20 M2 ROOM

23°C 23°C

CORRIDOR CORRIDOR

14-16°C 19-20°C

SUPPLY AIR
14°C

FALSE
CEILING

FALSE
CEILING

FLOOR OR CEILING

FLOOR OR CEILING

Conventional AC

Conventional vs TermoDeck®
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Savings in Cooling Loads 

Project Location Area Savings

With TermoDeck

(m2) (%)

ASGC Dubai, UAE 30 700 36%

Maun District Hospital Maun, Botswana 24 000 40%

Yarra Valley Water Melbourne, Australia 20 000 40%

Lulu Hypermarket Muscat, Oman 20 000 47%

Gems DAA School Dubai, UAE 20 000 57%
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TermoDeck®

Less HVAC equipment / High flexibility

Conventional AC Adds:
• Height
• Costs
• Material

TermoDeck AC Reduces:
• Mechanical Devices 
• Air Ducts
• Water Pipes

14

No HVAC Equipment 
in the ceilings

Non-active TD 
slabs prepared 

for future 
design changes
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Spare cores used for cabling

No need for Raised floors 

MikroTik Office Building, Riga, Latvia (2019)
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Gulf Centre (30,700 m2),               Jeddah, Saudi Arabia

Designed Cooling Load
• Original AC design: 2,200 TR

• TermoDeck® AC: 750 TR

• Saving in Cooling load: 66%

Reduction in false ceilings 
enabled additional floor

6-storey 
building 

(26,400 m2) 

to be ‘converted’to
7 storeys

(30,700 m2). 

(+2 parking floors)

At no increase in
construction time and cost

Reduced Storey Height –
Commercial Project in Jeddah



TermoDeck® 17 15.5.2023

• One extra 
floor per 
5-8 
storeys

Reduced Storey Height

Conventional AC

TermoDeck AC
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 $560 000 savings in investment 

costs ($28/m2).

 Peak Power Reduction by 90%

 HVAC equipment switched off for 36 

hours during test

Emke Group Savings 
(Investment Costs)

Lulu Center, Muscat, Oman 20 000 m2 Info from Bjorn Ostbye, 

Project Development Manager

Emke Group
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HVAC Cost Comparison: 
Office Building Sweden

Installation TermoDeck

USD/m2

Chilled Beams & Radiators

USD/m2

Central Cooling Plant, water-borne 16 18

Cooling to fan room 4,2 2,6

Chilled Beams - 46

District Heating Central 2,8 3,6

Heating to fan room 4,2 4,2

Water Radiators - 19

AHU + Ductwork 64 65

Controls 21 44

Sum 112 202

Difference to TermoDeck –
USD/m2

90

Installation Costs HVAC excluding design and VAT, prices in June 2007. Four storey office building: 3686 m2

Calculation by: VVS-Ekonomen Bernt Svensson AB All prices in USD
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Running Costs

 Energy Consumption

 Operation & Maintenance Costs
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 $135 000 (30%) in running costs per year 

(=$6,8/m2)

Emke Group Savings
(Running costs)

Lulu Center, Muscat, 
Oman 20 000 m2

Info from Bjorn Ostbye, 

Project Development Manager

Emke Group
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Supply Air Diffuser

Bulkheads conceal air ducts connected to 
slabs.

 No Internal AC equipment 
(FCUs /Chilled Beams / Radiators)

 No Maintenance in the occupied
spaces!

 Only routine chiller and AHU
maintenance is required

Operation & Maintenance
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Carbon Reduction with HCS & TermoDeck®
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Recognition by WWF: Climate Solver
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Recognition by WWF: Climate Solver
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Carbon Reduction with HCS & TermoDeck®

 Embodied energy stands for 20–30% & Operational energy stands for 70-80%
of total energy use in standard new buildings. 

 Hollowcore slabs (265mm) contain 45-55 kg/m2 of embodied CO2

 Reduced embodied CO2 by removing false ceilings: 10 kg/m2. 

 Reduced operational CO2 with TermoDeck in UK: 250 kg/m2 
Varies between markets: 100-300 kg/m2

Sources:
- The Concrete Centre, UK
- Strängbetong AB

Assumption: 60 years of operation
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Reference Projects

430+ projects - 2,0 Million m2

 Sweden

 Norway

 Estonia

 Latvia

 Canada

 Saudia Arabia
 United Arab Emirates 

(Dubai)

 Oman

 Southern Africa

 Australia

 UK

 Holland

 Belgium

Cold Temperate Hot
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Reduce Installed AC 
Capacity by 40-50%
in the Hot / Humid

Middle East Climate

1,250 m2 Villa (Riyadh): 15 TR (conventional AC: 40 TR)
→ 63% reduced installed AC capacity
→ 60% lower electricity bill

1,450 m2 Office (Dubai): 40 TR (Conventional AC: 90 TR)
→ 56% reduction in installed AC

Educational Project, Mecca, Saudi ArabiaCommercial Project, Jeddah, Saudi Arabia

”I was astonished to find my electricity bill for
AC was reduced by 60% when compared with
conventional technology”.

“In summer, I switch off the AC at 4am and 
switch it back on at 3pm, and the house 
remains very comfortable all day.” (July-2018)

“

28

Middle East Projects
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Dubai; Dubai American Academy 
School (GEMS)

40,000 m2 School (Dubai): Connected load cut from 7.4 to 4.9 MW. 
Installed Cooling Load: 37 m2/TR (conventional 16 m2/TR)
Cut Cooling Load by 58% in the TermoDeck area.

65% area is TermoDeck / 35% 
conventional AC:

“function better than conventional 
HVAC”

“have less maintenance to perform”

“air quality is better / fresher”

“staff and students are generally more 
comfortable and have fewer 
complaints”
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Southern Africa
Botswana Innovation Hub

46,500 m2 Government Office
Botswana Innovation Hub
Gaborone, Botswana (2020)

 Reduced Cooling Load by 
~40%.

 Hollowcore slabs & 
Embedded ducts
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Maun District Hospital 
Botswana

Building name Client/ 
Developer

Sustainability 
scheme Rating/ Score Gross area (m2) Completion 

year Type of project Location

Maun District 
Hospital

- - - 24.000 2008 Hospital Botswana, South
Africa
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Yarra Valley Water HQ
office building

Building Technology Development Centre

32

Building name
Client/ 

Developer
Sustainability 

scheme Rating/ Score Gross area (m2)
Completion 

year Type of project Location

Yarra Valley 
Water  

headquarters

Yarra Valley 
Water

Green Star 5 stars 2.000 2011 Office Melbourne, 
Australia

Melbourne, Australia
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Yarra Valley Water HQ

 Reduction in Cooling Load: 40%

 Energy consumption: ~80 kWh/m2/yr

 Carbon emissions: 58kg/m2/yr

 ~60% less than Australian best practice
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UK Projects

London Zoo (Insect House) - England
MET Office– England

HerefordTheatre – England
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CommercialOffice – Ontario/Canada Sheridan College– Ontario/Canada

Humber College– Ontario/Canada

Canadian Projects

6,600 m2 Brock University- Canada
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Residential Project – Sweden Energy
Consumption: 28 kWh/m2

Residential Project – Sweden Built to
Passive House Standard

Residential Project – Sweden Built
to Passive House Standard Commercial Project – Sweden

Swedish Projects
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Lärkträdet – a Passive 
House apartment building

Building name
Client/ 

Developer
Sustainability 

scheme Rating/ Score Gross area (m2)
Completion 

year Type of project Location

Lärkträdet Vara Bostäder
AB

- - 1.242
(16 apartments)

2010 Residential Vara, Sweden
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Lärkträdet – a comparison of 
TermoDeck® to a light-weight building

 175 vs 623 hours of
overheating

 More stable temperatures

TermoDeck®

Light-weight 
construction
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Tuletorget apartments
Sundbyberg, Stockholm, Sweden

Building Technology Development Centre

39

Building name Client/ 
Developer

Sustainability 
scheme Rating/ Score Gross area (m2) Completion 

year Type of project Location

Tuletorget Wallenstam - - 15.500
(180 apartments, 

17 floors)

2014 Residential + 
Shops

Sundbyberg, 
Stockholm, 

Sweden



TermoDeck®
40

Tuletorget apartments
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Taklampan 1 – Zero Energy Building
Stockholm, Sweden

Building name
Client/ 

Developer
Sustainability 

scheme Rating/ Score Gross area (m2)
Completion 

year Type of project Location

Taklampan 1 Einar Mattsson - - 5 300
(66 apartments)

2015 Residential Stockholm,
Sweden
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TermoDeck® “Plus Energy” Project

 TermoDeck System

 Solar PVs: 1,150 m2

 Ground source heat pumps

Wastewater heat exchangers

KTH (Royal Institute of Technology) 

Campus – Sweden

Three student accommodations 

buildings / 305 apartments
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Sustainability Assessment Systems & 
Awards

BREEAM 

LEED 

Green Star
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BREEAM RATING: OUTSTANDING

Produces just 23kg of CO2/m2 -
80% less carbon

Saves 350 tonnes per year
(vs typical office)

Awarded the 
“highest ever BREEAM rating” -

87,5 points (2006)

Innovate Office, 
Leeds, UK



TermoDeck®

Dubai American Academy (DAA) School
By GEMS (2016)

GBC: Green Building Awards 2018: 

Indoor Air Quality

TermoDeck® ME Awards: DAA School

GBC: Green Building Awards 2019: 

Green School of the Year

MEED Project Award 2019:

Best Innovation Category & 
National Education Project 
of the Year
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ASGC Labour Accommodation (2021)

LEED Gold Certified

GBC: Shortlisted for Green Building Awards 2019: 

Sustainable Building Design

The first LEED Gold certified 
Labour Accommodation in 

Middle East.

Key highlights:

 Total costs reduced

 Chiller capacity reduced: 36%

 Ceiling height increased (30-50cm)
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Co-operations

 TermoDeck has a co-operation with Consolis, the European 

market leader in precast concrete solutions.

 TermoDeck has partners in Sweden, UK, Canada and Australia
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 Reduced Capital Costs       
Up to 30% lower costs for AC systems / 35-50% Reduction in Installed Cooling Load / 
Reduced electrical connection charges
1 extra floor for every 5-8 floors / No need for false ceilings

 15-30% Lower Energy Consumption* 

> 50% Lower O&M Costs (less material / less moving parts)

 Operational and embodied CO2 can be reduced by 110-350 kg/m2

TermoDeck® is beneficial for 
Customers, End-users & the Climate

*Source ASA Consulting
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High Thermal Comfort and High Occupancy Satisfaction
It is quiet / no draughts / fresh air

Significant contribution to total sustainability score
BREEAM Outstanding. LEED Gold. 5 Stars (Green Star Aus). Miljöbyggnad Guld (Swe) 
Net Zero Carbon & Plus Carbon Buildings 

Simple and good looking (less equipment, no radiators)

High flexibility
Can be adjusted when relocations are made

TermoDeck® is Proven in all climates (hot, humid, temperate, cold)

*Source ASA Consulting

TermoDeck® is beneficial for 
Customers, End-users & the Climate
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The End

Alexander Engström
RLI Byggdata AB
TermoDeck AB

Phone: +46 70 643 05 95
alex@termodeck.com
www.termodeck.com

Thank you!


