
Sufficient indoor 
airquality in 
hospitals and low 
energy 
consumption



In Belgium 5% of the carbon emissions are caused by healthcare. 
Hospitals are responsible for 55% and hygienic ventilation can easily 
be responsible of 20% of the carbon emissions of the hospitals. 

The key question of this workshop is: “Which ventilation rates are 
sufficient taking into account the epidemiological and hygienic 
challenges?”
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► sufficient airquality



► patient rooms

reference ventilation rate?

inquirey Belgian engineering offices:

m3/h.room



► patient rooms
NF S 90-351 AIA – CDC – ASHRAE 170

 6 volumes/h



► patient rooms
DIN 1946-3

 40 m³/h 
per pers.

 30 m³/h 
per pers. 

(icw operable windows)



► patient rooms
R3 Nordic Guideline for Hospital Ventilation (2023)

 36 m³/h 
per patient

+
58 m³/h 
per room 
(16m2 room)





► patient rooms
CEN/TC156/WG18 Ventilation in Hospitals

work in progress

at the moment focus on operating theatres

cfr. lecture Roberto Traversari



► patient rooms

impact of ventilation rate on energy demand

944 4464 kWh/room.y



► patient rooms

is there an optimal airflow rate, based on epidemiological and hygienic criteria?

Conclusion : “For all these reasons, and also 
because it is difficult to measure VR accurately in 
many buildings, it has been difficult to quantify the 
relationships between VRs and specific exposures, 
and the specific human health risks, and thus to set 
health-protective VR airflow guidelines.”

Source : Mendell MJ, Chen W, Ranasinghe DR, Castorina R, Kumagai K. Carbon 
dioxide guidelines for indoor air quality : a review. J Expo Sci Environ Epidemiol. 
2024 Jul;34(4):555-69.



► patient rooms

is there an optimal airflow rate, based on epidemiological and hygienic criteria?

Conclusion : “(...)The relationship found in it shows 
that there is no threshold value for PM2,5 and that a 
choice must therefore be made regarding what is 
considered acceptable. (…)”

“(…) That could argue in favor of making the 
requirements stricter. However, given the limited 
substantiation that is available and the side effects 
that can occur, such as increasing energy 
consumption, it does not seem opportune to make 
extreme demands. (…) »

Source: Boerstra et al. Onderzoek naar eisen voor het binnenklimaat in de 
langdurige zorg, april 2023

Figure from article by Qian et al. regarding the exposure response curve for 
the concentration PM. (hourly average) with the relative increase in the risk of 
mortality.



Right-tech : how to balance cost with what’s considered acceptable? 

“Thanks to the possibility of additional
ventilation through windows in patient 
rooms, it is possible to reduce the 
demand for fresh air to just 30 m³/h per 
person for a specific project.”

Source : Passive House Institute (2022), Implementation of 
the Passive House concept in hospitals.

architectes : wörner traxler richter



And if we go back to the origin of the modern hospital...





microbiome 
of the AHU

microbiome
related to the exterior

Source : Kemble et al. 2012. Architectural design influences the diversity and structure of the
built environment microbiome. ISME Journal 6, 1469–79.

Right-tech : What about fresh air?

« The current version of the ANSI/ASHRAE/ASHE 170 
standard only allows mechanical ventilation in 
healthcare facilities. This task force suggests that
natural ventilation be allowed in most healthcare
spaces, with the exception of operating rooms, 
procedure rooms, sterile central areas, 
interventional radiology or cardiology spaces, air 
isolation areas, and protected environments. »



DIN 1946-4

Passive House Concept Hospitals

Right-tech : Should humidity be regulated in patientrooms?

When natural ventilation is an alternative, humidification is not necessary, even in the case of 
basic mechanical ventilation. Problems related to electrostatic charges on people and equipment
and their dissipation must be solved by proper grounding of floors, building elements and 
equipment users (see also DIN EN 60601 and DIN EN 61010).

According to technical regulations for workplaces [ASR2012], indoor air should generally not be
humidified. Humidification in winter is not necessary in most hospital rooms due to the good level
of air filtration and the absence of dust in the indoor air. In areas where humidification is required, 
the target value may be limited to 30% relative humidity [L-DGKH]. In surgical wards, 
"humidification is only permitted with steam" for hygienic reasons [DIN 1946-4].
With the appropriate dimensioning of the volume of fresh air (9.1.2), the need for 
humidification in conventional care units should not even arise. The use of heat recovery
systems that simultaneously allow moisture to be recovered can also contribute to a comfortable
level of indoor air humidity.

Source : Passive House Institute (2022), Implementation of the Passive House concept in hospitals).



Can excessive comfort be harmful to health?

Source : Schrauwen & van Marken Lichtenbelt, Diabetologia 2016
Van Marken Lichtenbelt et al. Obesity Rev 2018

‘Thermal Entrainement’

“Homogeneous indoor temperatures lead to 
problems with metabolism, insulin sensitivity, 
as well as the cardiovascular and immune 
systems.“

Source : Van Marken Lichtenbelt, W., et al., Healthy excursions outside the thermal 
comfort zone. Building Research & Information, 2017. 45(7): p. 819-827.

“Indoor environments are becoming more and 
more homogeneous around the world.“



Rooms in day hospitals

 40 m³/h.pers (IDA 2 according to EN 16798-1)

Hospitalization rooms without contagious pathologies (maternity, etc.)

 75 m³/h per room for a single room with bathroom

Rooms for patients with contagious pathology (isolation rooms) and intensive care rooms

The stricter value among the following 2 values*:

Minimum 2 fresh air changes per hour
(p.ex. for a room of 48,5 m³ (17,5 m² x 2,5 m)  99 m3/h)

100 m3/h.patient (according to DIN 1946-4)

*Excluding the use of anesthetic gases, in this case allow at least 150 m³/h.patient

Right-tech : our recommandations (work in progress)



Thanks !


