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Presentation based on : 

• studies conducted for the HELORA project for the construction of new hospitals, currently in 

the basic design/permit phase.

• recent developments in other hospital projects

• considerations within the framework of recent or ongoing competitions

• state of the carbon situation

• source: environnement-sante.be -> Summary document of the "Operation Zero" project

• Archipelago pictures, design and graphs

04/12/2025 Sustainlibility for hospitals - Tractebel
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• 2000s: many promotional-type buildings

➔ Project profitability is calculated by the price per m²

• Gradual introduction of energy regulations

• Arrival of environmental certifications : HQE – LEED – VALIDEO – 
BREEAM – WELL

➔ The project's profitability is calculated based on the price per square 

meter AND the energy cost AND the attractiveness + the difference 

compared to the competition

INTRODUCTION
History of buildings projects
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SITUATION SUMMARY
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⚫ CO2 emissions from the healthcare 

sector = 10 million tons per year. 

⚫ CO2 emissions from Belgium = 200 

million tons per year. 

-> about 5% of our emissions

⚫ Hospitals account for about 55% of these 

emissions. Projections predict an 

increase of 61.6% in these emissions by 

2050.

⚫ Climate goals = net-zero emissions in the 

healthcare sector by 2050 at the latest.
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SITUATION SUMMARY
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⚫Without action, emissions will continue to rise up 

o aging population 

o increasing demand for care that this entails 

⚫Measures for the decarbonization 

o Hospitals = essential service with CO2 emissions 

A large part of these can be reduced through targeted actions. 

National Environment-Health Action Plan (NEHAP): 'Operation Zero' = study on the 

carbon emissions of the Belgian healthcare sector
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SITUATION SUMMARY
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⚫ These measures can, however, be summarized into three main areas:

→ Reducing the carbon footprint during construction

The ‘low-carbon and circular’ hospital

→ Reducing the carbon footprint during operation

The 'zero-emission' hospital

→ Reducing environmental impacts

The 'zero-waste' hospital
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SUSTAINABILITY TARGETS
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SUSTAINABILITY TARGETS
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LOW CARBON DESIGN

04/12/2025 Sustainlibility for hospitals - Tractebel

Three-pronged method : 

➔ Reducing the carbon footprint in construction

The low-carbon and circular hospital

➔ Reducing the carbon footprint in operations

The 'zero emissions' hospital

➔ Reduction of environmental impacts

The 'zero waste' hospital



C
O

N
F

ID
E

N
T

IA
L

A LOW-CARBON AND CIRCULAR HOSPITAL
Life Cycle Analyses
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A LOW-CARBON AND CIRCULAR HOSPITAL
Wood-concrete structure
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➔ The limitation of the number of metal parts for wood assembly

➔ The simplicity and speed of the installation

➔ The easiness of routing special installations

➔ The total height of the floor
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A LOW-CARBON AND CIRCULAR HOSPITAL
Wood-concrete structure

04/12/2025 Sustainlibility for hospitals - Tractebel



C
O

N
F

ID
E

N
T

IA
L

A LOW-CARBON AND CIRCULAR HOSPITAL
Wood-concrete structure
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➔ technical floor for the transfer structure between the wooden frame and 

the base frame.
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THE “ZERO-WASTE” HOSPITAL
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General approach:

➔ Optimization of on-site rainwater infiltration and retention

Zero rainwater discharge to the sewer

➔ Self-sufficiency in non-potable water

Collection of EP on roofs / Recovery of dialysis water or other

➔ Treatment and elimination of medical wastes

Micro-pollutant filtration system for water treatment

Medical waste treatment and recycling

Facebook

Linkedin

Instagram

YouTube

https://www.facebook.com/Ecosteryl
https://www.linkedin.com/company/ecosteryl---medical-waste-treatment-devices
https://www.instagram.com/ecosteryl/
https://www.youtube.com/channel/UC0kyXF6LupceV9UtTDdScXA
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SUSTAINABILITY TARGETS
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ZERO ENERGY DESIGN
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MINIMIZE ENERGY DEMAND

USE OF SER (sustainable energy sources)

HIGH-PERFORMANCE SYSTEMS

Potential - ambition

Reasonable choice

Systems design

High-efficiency appliances

Design adapted to the climate: envelope - orientation - uses

Internal expenses
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This is a building design based on its context, making the best possible use of the 

energy potential derived from the environment.

MINIMIZE DEMAND – CLIMATE ADAPTED DESIGN

⚫ layout and design of volumes

⚫ natural light

⚫ envelope design and performance

⚫ location assignments

04/12/2025 Sustainlibility for hospitals - Tractebel
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15° tilt 30° tilt20° tilt 25° tilt

VARIATIONS IN ORIENTATION
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Recommended order of 

magnitude

% empty/full (glazing/opaque)

≥ 1700 W/m² → 25% WWR   

≥ 1300 W/m² → 30% WWR   

≥ 800 W/m² → 40% WWR   

< 800 W/m² → 60% WWR

04/12/2025 Sustainlibility for hospitals - Tractebel

SOLAR LOADS
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SE = 40-50%

SO = 30-40%

NE = 30-40%.

NO = 30-40%.

04/12/2025 Sustainlibility for hospitals - Tractebel

GLAZING RATIO
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Horizontal elements 1m

Vertical elements 0.5m
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SOLAR LOADS 
IMPACT OF SUN PROTECTION
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MINIMIZE DEMAND – INTERNAL LOAD
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> Reduction in internal loads 

• Definition of Assumptions 

• Temperatures 

• Relative humidity/humidification requirements

• Design choices/occupant comfort

• Air Conditioning

• Lightning systems/room locations
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RECOVERING LOST ENERGY 
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⚫ Online losses

o Electrical networks - distribution architecture - HV/LV - circuit length

o Hot water : centralised ? - temperature regimes - length of circuits – insulation

o HVAC: temperature regimes - circuit lengths – insulation

o Technical rooms location

⚫ Simultaneous hot-cold use

o Potential use

o Recovery possibilities : chillers – heat pumps

⚫ Other opportunities

o Cold recovery on medical gases

o Waste-water recovery 
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USE OF RENEWABLE ENERGY SOURCES (SER)
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⚫ Photovoltaics

o Available area

o Future photovoltaic panel technology
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⚫ Wind Farms

o Types

o Available areas/lengths

o Compatible with structure

o Visual integration – risk associated with 

permits & regulation

USE OF RENEWABLE ENERGY SOURCES

04/12/2025 Sustainlibility for hospitals - Tractebel

Source IbisPower - PowerNest Source IbisPower - PowerNest Source IbisPower - PowerNest

Source IbisPower - PowerNest
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USE OF RENEWABLE ENERGY SOURCES

⚫ Geothermy

o Type of geothermal technology  

o Subsoil thermal potential / TRT (test)

o Constraints: draw-off/discharge distance - available area
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⚫ Biogas – Hydrogen

o On-site production or biofuel import

o Production : “raw material” and COP

USE OF RENEWABLE ENERGY SOURCES

04/12/2025 Sustainlibility for hospitals - Tractebel
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⚫ Calculating requirements

o Heat demand

o Hot water demand

o Cold demand

CALCULATING ESTIMATED CONSUMPTION

⚫ Calculating Electricity consumption

o Heating

o Hot water

o Cold

o Ventilation

o Lighting

o Terminal units

o Pumps

o Electrical equipments : small loads & 

Medical equipements

04/12/2025 Sustainlibility for hospitals - Tractebel

Total building 

consumption
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⚫ Photovoltaics

o Available area

o Annual photovoltatic panels performance

⚫ Consumtion – Production comparison

o Annual basis

o Hour-by-hour assessment -> definition of 

storage capacity

o Checking annual cover

o Possibility of re-injection into the grid

CALCULATION OF ESTIMATED RES PRODUCTION

⚫ Balance to be produced by SER

o Complementary to photovoltaics like wind power

o Choice according to constraints

04/12/2025 Sustainlibility for hospitals - Tractebel
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⚫ SIMPLIFIED DIAGRAM

POWER GENERATION
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Production

Electricity

Electricity

distributor

Electricity storage

Solid state batteries

Vehicle batteries

Heat pumps

AIR-WATER

Refrigeration machines

Heating and cooling consumers: 
terminal units, AHU batteries, hot water

Geothermal 

Waste heat recovery

WIND

PHOTOVOLTAIC

Main LV board / 

TGNS Buildings

Emergency groups

Heat pumps

WATER-WATER

Medical gases cold 

recovery
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⚫ Applying the ZEB concept to a hospital

o Heat : AHU, UT and HW

o Cooling : AHU, UT, IT/Data, EM

o Humidification

o Electricity consumption for equipments 

o AHUs = air handling units = critical equipment for hospital activities

o UT = terminal units = partially critical equipment for hospital activities

o IT/Data = data and IT networks = partially critical equipment for hospital activities

o EM = medical equipments = partially critical equipment for hospital activities

ZEB FOR HOSPITALS

04/12/2025 Sustainlibility for hospitals - Tractebel

Many "critical" installations -> level of safety of energy production sources and 

need to have backups (that still run on fossil fuels, also for financial reasons).
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⚫ Sustainlibility for a hospital

o (N)ZEB possible on an annual basis

o Globally or individually if several buildings ?

o Requires substantial financial costs/resources : subsidies ? Interest rate for sustainable 

financial investment. Possible to foreseen basic requirements.

o Linked to the possibility of reinjection into the electricity network

o Exclusions should be considered : critical installations/users - data center – health crisis 

o Can be improve with technology evolution

CONCLUSIONS 

04/12/2025 Sustainlibility for hospitals - Tractebel
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Q&A
End of 
Presentation
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Engineering 
a carbon-neutral 
future

04/12/2025
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