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TECHNOLOGY: BIOMASS DIGESTER - COMBINED HEAT AND POWER (CHP)

0 50 100 150 200 250 300
other

metal

wood

plastic

glass

organic

cardboard 
and paper

unrecycled

Total : 500kg*habitant*year
kg*habitant*year

Types of waste

A Milanese citizen produces 
around 500kg of waste per 
year.
10% of it is organic, 12% is  
cardboard and paper, and 
4% is wood. Which means 
that 26% of the collected 
waste can be used by the 
biomass digester in order to 
produce electricity.

WASTE PRODUCTION BY MILANESE CITIZENS ORGANIC WASTE AND BIOMASS HARVESTING AT LOCAL SCALE

GEOTHERMAL ENERGY 

0

5

10

15

20

25
Temperature (ºC)

dnosajjmamfj

temperature of comfort

TEMPERATURES IN MILANO

need to raise the temperature

need to reduce the temperature

GEOTHERMAL SYSTEM FROM GROUND TO HOUSE

The organic wastes will be 
collected from the 
neighborhood, in order to 
reduce the transportation 
length as well as the CO2 
emissions.

TECHNOLOGY: HEAT PUMP
The heat pump liquid 
absorbs the heat from the 
groundwater, the 
compressor compresses the 
liquid to make its 
temperature raise and reach 
80OC. This heat is then 
transmitted to the water 
system of the house 
(heaters, and hot water 
tank). In summer, the system 
works in reverse. The liquid 
absorbs the extra heat in the 
house, and then transmits it 
to the ground water 
circulating in the pipes.
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HOUSEGROUND
AQUIFER

Since an aquifer is available 
only 5meters below the 
ground surface, we can use 
an open loop system, and 
place  two wells into the 
aquifer, and directly pump up 
the groundwater for cooling 
or heating the house. Then 
the water returns to the 
aquifer. In this way the 
groundwater won’t be 
emptied.

The ground temperature is 
always about 12°C all year 
round. We can use this 
constant temperature for 
heating up the house in 
winter time, while we can use 
the reversed system in 
summer time for cooling 
(higher efficiency).

CALCULATION OF HOT WATER TANK STORAGE CAPACITY

The needs of  heating, 
cooling and hot water of a 
passive house can reach up 
to 15kWh/m2/year. It means 
that a 100m2 house will need 
4,1kWh per day. The house 
will need 79 liters of 80OC hot 
water per day. Since the 
electricity is cheaper during 
the night, the heat pump will 
mostly work at night, and 
store 80% of the total hot 
water need. The hot water 
tank will therefore be 
70x40x80cm3 which can 
easily fit in side the house, 
with the heat pump as well.
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