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METHOD

▪ IDA-ICE model for a commercial hall-type building in Finland

(Helsinki climate data ~5000 HDD w. Tb=20C), validated in [1].

▪ Simulations: 20 years. Many different building models depending on

heat pump power, total length, specific heat extraction rate (W/m).

▪ Soil type: clay. No stratification, no thermal storage.

[1] Fadejev J and Kurnitski J (2015), Energy

and Buildings 106 23 – 34 ISSN 0378-7788
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Example: 200 W/m, 6m spacing, L=30m,

Heat pump evaporator sized at ca 215 kW.
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DISCUSSION

▪ Results for 20 years, pile field buried in clay,
no thermal storage.

1. Energy performance not linear w.r.to the
initial evaporator extraction power (W/m).

2. % demand covered is e.g. 97%, 83%, 63%
resp. for 20, 40, 60 W/m.

3. 15m long piles performed better than 30m
long piles, due to floor heat loss.

4. A larger spacing is preferable.

5. Evaporator yield: 20<E<55 kWh/m per year.
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GEOTHERMAL PLANT SIZING GUIDE 

1) Determine building design heat load and annual

heating energy need: design heat load (design

temperature -26°C) Q = 360 kW, annual energy need

E ∼183 MWh).

2) Size the heat pump evaporator: 180 kW for heat

pump condenser, evaporator as Qevap = 140 kW.

3) Estimate total pile field length and condenser yield:

assume 30m long piles, then simulation results give

the specific yield per unit length E/L [kWh/m].

For 60 W/m we obtain 103 MWh for 6m pile step.

103 MWh<168 MWh (demand) -> more piles or

thermal storage.

A. Ferrantelli, J. Fadejev and J. Kurnitski - Parametric study for the long term energetic performance of geothermal energy piles


