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Air-conditioning 4.0
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Body temperature
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1. Ambient micro-climate

2. Indoor climate
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3. AC technology

4. Ventilation 
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5. Humidity  

1. Ambient micro-climate



04/09/60

6

1. Ambient micro-climate
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55 C  

30 C

1. Ambient micro-climate
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1. Ambient micro-climate
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1. Ambient micro-climate
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Natural comfort
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Site planning and orientation



04/09/60

12

Night cooling storage & cool surrounding
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Technology: natural ventilation

• Building cooling tower
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Thermal comfort

2. Indoor climate
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Heat capacity 500-700 watt-hour/m2

2. Indoor climate

2. Indoor climate
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2. Indoor climate
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EEC –NEW OFFICE BUILDING 2

R=6
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3. AC technology

Spot cooling
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Less machines and equipment and O&M cost 
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Variable Refrigerant Flow - VRF

CFCs & HCFCs are Ozone Depleting Substances (ODS) leading to more 

UV-B dangerous radiation reaching earth

• The Montreal Protocol was signed in September 1987 for the phase-out of 

CFCs & HCFCs

• A return to the 1960s levels might take up to 2070

Spring 1990

Spring 1980 Spring 2000

Spring 2014

Image source: Ozonewatch - Nasa
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VRF & Chillers Have Strengths 

in different segments

VRF Focus

Systems < 200kW

New but especially Retrofit

Mainly Installer / HVAC designer

Installer Value Preference

• Strong support from supplier
• Ease of installation
• Installation cost

Chiller Focus

Systems up to several MW

New & Replacement

Consultants / HVAC designer

Consultant Value Preference

• Comfort (air quality)
• Ease of maintenance
• Open system architecture
• Operating costs

• VRF WW foreseen CAGR around 10% (still regions with low penetration)
• But serious challenges arising from focus on GWP  / flammability of alt. refrigerants

• Chillers WW foreseen CAGR around 3% (a more mature application)
• But better positioned to be seen as „greener“ systems

Range of electronic 

controls to match varying

needs  of automation

Pressure control and 

regulation to achieve desired 

conditions with reliability

Pressure Independent 

Balancing Valves

Save water pumping energy 

and improve chiller part 

load conditions

Solenoid valve for Energy saving 

hot gas defrost and liquid line shut 

off

EXVs & TXVs to achieve desired 

conditions while saving energy 

consumption 

Microchannel heat 

exchanger (V-coil

MCHE) to save 

refrigerant, space  and 

energy

High efficiency fixed speed  Scrolls  

with patented IDVs for high PL 

efficiency – DSH 7.5 - 40TR 

High efficiency Inverter 

Scrolls

VZH 3 – 26 TR

Inverter Drives to optimize 

condensation for maximal part-load 

efficiency

Chiller plate heat 

exchanger (MPHE), 

R410A optimized up 

to 200kW x circuit

Line components to 

ensure safe operation
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Technology: modular chiller
• Smart water cooled 

modular chiller

• COP = 6

• Limit environmental 

friendly refrigerant 410 a 

content

• FCU add on flexibility

A/C area 1750 m2

Technology: fan less cooling tower

• Reduce heat 

island effect

• Avoid 

airborne 

pollution

• Non 

chemical 

water 

treatment



04/09/60

25

Water cooled digital scroll Multi-stack chiller

Ductless air distribution

Water meter Digital Electricity meter  BTU/h meter
Energy meter list

EEC 1st &2nd floor, Green Companion, Stitch& Hammer 

Electric meter list

MDB, DB 1st to 5th floor, Chiller plant, CBP pumps, Lift, 

Lighting/Outlet/HVAC for EEC office (3rd & 4th floor) WWTP

Water meter list

EEC 1st &2nd floor, Green Companion, Stitch& Hammer, 1st

WC, Rain water meter for irrigation and urinals
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Technology: smart A/C system

CMS/FMS
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4. Ventilation 
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1st floor ventilation system
ERV heat recovery efficiency 70%

4. Ventilation 

Green Building Guidelines
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5. Humidity  

Background AC
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Technology: terminal AC unit

• Fan coil unit

• Cassette type unit

• Chilled beam unit

24/7

Indoor individual environmental control
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