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    Question and Answer / Arch. Suhair Adnan- Sustainability Consultant       
 

Energetic synergy through an exchange of heat and cold between functions: the use of waste heat/cold 

from buildings to heat/cool other buildings. Buildings with for example an all-year-round cooling 

demand, like a data center or supermarket, have an abundance of heat produced by the cooling 

installations. This heat can been extracted and used for low-temperature heating of other functions. 

Within the city, there are more options to produce energy than just by putting PV on buildings. This 

strategy is reusing, look at the programmatically attuning, exchanging, cascading, and storing of energy.                                                                                              

This starts with the notion that a city accommodates many different urban functions, which all have 

different energy patterns, In 

(Fig. – 1), we see eight 

different functions and their 

energy patterns for heat (W), 

cold (K) and electricity (E).       

As you may see, the energy 

demands per square meter 

differ a lot. Some buildings use 

a lot of heat, others colder.  

 

 In an urban context, it might 

be smarter to attune the 

different functions, make use of excesses, shortages, and to exchange heat between buildings, it might 

seem a very technical 

assignment to exchange heat 

and cold, but this can also be 

done on the scale of one 

building that combines 

different functions. In Fig-2, 

this is how to make a single 

building energy neutral. Based 

on the areal use of energy for 

heating and cooling, a certain 

quantity of square meters of 

What is an Energetic programming? 

 

Fig. - 1 

Fig. - 2 
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one function might be combined with a certain amount of floor space of another, in order to create 

synergy.  

     Cascading is a different way of becoming more efficient with the same amount of energy.It is starting 

with the renewable geothermal source of 70 C, this relatively high temperature can be ‘fed’ into an old 

residential area, where buildings have radiators powered by gas boilers. After having exchanged its heat, 

the water of the district heating system has become colder, say 50 C, which then is suited for newer 

houses, which can have a low-temperature heating 

system, for instance underfloor heating. The water 

remaining after this neighborhood has further 

decreased in temperature, say 35 C. This is still 

sufficient to be used for extremely well insulated 

buildings, and for horticulture, as in this scheme. This 

functional usage of water of an ever-lower 

temperature for different functions is called heat 

cascading. You use one quantity of energy for three 

different functions, instead of three times as much, 

see Fig.-3.   

   Over time, different types of exchanging, cascading 

and storing heat have been studied, Fig.  -4.                                                                                                                       

It is just to show that we can 

become much smarter with 

energy on the urban scale, is the 

collection of heat within the 

city, when this heat is 

undesired, and using it when 

heat is in shortage. By making 

urban surfaces function as solar 

collectors, we can cool the city 

in summer, and use that heat 

for wintertime, either to avoid freezing surfaces, or to heat homes and other buildings. Therefore, the 

city’s larger surfaces would have to be equipped with tubes, through which water or other liquids would 

run and which would then function as heat exchanger. Inter-seasonal storage of heat would have to be 

ensured if heat could not be used immediately. That our cities can become much more intelligent, less 

energy consumption. They could function better as organisms, learning from examples in nature.   

Zero-Energy Design Course/Delft University of Technology  

Fig. - 4 

Fig. - 3 
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