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During the study periods, the mean air 
temperature was 17.5 °C inside the 
Moesgaard house and 15.0 °C in Bork.  
Outside at both locations the mean 
temperature was 10 °C lower than indoors.   
 

The heating and cooking were maintained 
by a fuel consumption of about 50 kg of 
hardwood per day. 
 

The houses were quite leaky; typically with 
10-15 air exchanges per hour. 
 

The air quality was dominated by wood 
combustion products, of which the main 
health risk stems from fine particles (PM2.5) 
and carbon monoxide (CO): 
 

• Daily levels of PM2.5 were on the order of 
0.80 – 3.4 mg/m3 with short-term peak 
concentrations of up to 22 mg/m3.  

• Carbon monoxide was in the range of 
5.5-22 ppm in the occupied area around 
the fireplace.  

 

Two people were equipped with personal 
CO monitors. They frequently experienced 
daily exposures close to or above the CO 
guideline limit by WHO (2010) of 6 ppm 
(average) for a 24-hour period. However, 
they were never exposed to levels above 
the short-term limit of 86 ppm (average) for 
a 15-min. period. 
 

The thermal environment was dominated 
by direct radiant heat from the fire, but was 
in general rated to be acceptable by the 
occupants. The air quality often exceeded 
WHOs guidelines for long-term exposure to 
PM2.5 and CO. 
 

How harmful to a person’s health were the 
indoor conditions in Danish Viking Age 
houses?  
 

We do not have much direct evidence 
describing that. But we know that currently 
exposure to smoke from the solid fuel used 
for cooking and heating in open fireplaces in 
Third World homes is in harmful levels. It is 
among the top ten global risks for mortality 
and lost years of healthy life. Fuel smoke 
accounts for about 3 % of the global burden 
of diseases, mainly for women and young 
children, e.g.; lower respiratory infections, 
pulmonary diseases, and lung cancer  
(Smith et al, 2004; WHO, 2009). 

  
 
 
 
 
 
 
 
 

 
During the winter of 2011-2012, a study was 
conducted in and around two reconstructions 
of the ”Hedeby House” (870 AD): for five 
weeks in October-November at Moesgaard 
Museum, Denmark, and for ten weeks in 
February-April at Bork Viking Harbour, 
Denmark.  
 

During the two experiments, the houses 
were inhabited by volunteers with living 
conditions matching as closely as possible 
our knowledge of life in the Viking Age.  

THE PROJECT DISCUSSION RESULTS 

The two Hedeby-houses 
Left: Moesgaard Museum (built 1973) 
Right: Bork Viking Harbour (built 2011) 

LEFT: The fire provided heat for 
cooking and comfort for the 
occupants. However, the thermal 
environment  was dominated by 
radiant heat. The thermal image 
show the asymmetric surface 
temperature distribution on a 
person’s clothes (approx. 15-50 °C) 
and on the interior. The coldest 
parts of the walls were about  
10 °C, which was close to that of 
the outdoor condition. 
 
 

Air temperature for one week at Bork 

Combustion products and fuel consumption  
for 24h in the Moesgaard house 

Personal exposure to carbon monoxide during  
six weeks for one woman at Bork, versus WHO  
guidelines for 8 and 24h periods. 
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