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Energy use per person, 2021
Energy use not only includes electricity, but also other areas of consumption including transport, heating and
cooking.
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TRADITIONAL SYSTEMS 
ARE LIKE GREATCOATS 



‘MODERN’  SYSTEMS 
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Cold accl imation with shivering improves metabol ic 
health in adults with overweight or obesity.
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3 Dec 2009







Wikimedia (CC BY SA 2.0)



Ibrahim Tchan









THERMAL PHYSIOLOGY 

HUMANS ARE WARM-BLOODED ANIMALS 
Semantic Scholar:  R. W. Hill, G. Tattersall et al
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THERMAL PHYSIOLOGY 

HUMANS ARE WARM-BLOODED ANIMALS  
WE ALWAYS NEED TO LOSE SOME HEAT 

TO OUR SURROUNDING 

Semantic Scholar:  R. W. Hill, G. Tattersall et al
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AT LEAST 50 % 
RADIATION (MUCH MORE IF 
SURROUNDINGS ARE COLD) 

UP TO 50 % 
CONVECTION PLUS 
EVAPORATION  
INTO AIR 
(VERY LOW INDOORS)
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JUST LISTEN TO 
YOUR SENSES!!!
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“We’ve never lived like this before, 
and the house used to be perfect  
before this happened... It’s always 
freezing in here now and you can’t 
do anything to decorate as its  
ruined within a matter of weeks.” 

Carmarthenshire News Online 28 January 2023

Wales Online 11 February 2022
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“An enormous amount  o f  energy  and 
resources  are  spent  to  prov ide  
t ight ly  cont ro l led  thermal  
env i ronments ,  o f ten  wi th  the  same 
target  temperature  a l l  year  round.  
However,  be ing  most ly  exposed to  
constant ,  comfor tab le  indoor  
temperatures  can have  negat ive  
impacts  on  hea l th  and deter iora te  
our  human capabi l i ty  to  dea l  w i th  
thermal  cha l lenges .”
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