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Optimal Configuration for Low-T 
Geothermal CHPs
GeoWatt – Activity 2 - Deep Geothermal Energy to 
Produce Electricity and Heat
Introduction
In NW Europe, low-T geothermal heat is generously available (Bertani 2015). However, the electrical power output is low and drilling costs are 
high, which makes low-T geothermal power plants not or hardly competitive without some kind of support scheme. Due to a modest climate in 
the NW Europe, heating is required almost the entire year. Therefore, in this work, we investigate whether we can improve the plant performance 
by providing heat to a district heating (DH) system and at the same time generating electricity via an Organic Rankine Cycle (ORC). In this poster 
we present the results for a high-temperature 90/60 DH system where houses are heated by conventional space heating systems. The results 
for a 65/40 DH system are additionally discussed in our paper (Van Erdeweghe et al. 2018). 

CHP Types Optimisation Model
GOAL: Maximise the net electrical power output, while satisfying the DH system heat 
demand

Implementation: Conservation of mass and energy, Python – CasADi/IpOpt + REFPROP 
8.0 (fluid properties)

Validation:  ORC, Series, Parallel in (Van Erdeweghe et al. 2017) 
    a) Preheat-parallel: no exp. data (Van Erdeweghe et al. 2017) 
    b) HB4 – (Van Erdeweghe et al. 2018)

Results: Pure Power Plant
• Electrical power output increases with Tb,prod and 𝑚𝑏
• Recuperated ORC better in case of constraint on Tb,prod 
• Series and preheat-parallel -> recuperated ORC,   Parallel and HB4 -> basic ORC 

Results: CHP Plants with 90/60 DH System

Conclusions
HB4 CHP has generally the best performance, but 
• For 65/40 DH system, high 𝑄𝐷𝐻 and low 𝑚𝑏 -> Series CHP better 
• For 90/60 DH system, low 𝑄̇𝐷𝐻  and low Tb,prod -> Parallel CHP better 
At reference brine conditions (130°C, 150kg/s) and 𝑄𝐷𝐻  = 10MWth: 
• For 65/40 DH system: 𝑊=̇ 4.8MWe and 𝜂𝑒𝑥 = 49.1% 
• For 90/60 DH system: 𝑊 ̇= 4.7MWe and 𝜂𝑒𝑥 = 52.1% 
Optimal CHP has higher exergetic plant efficiency than pure electrical power plant -> better 
utilisation of low-temperature energy source 
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CHP performance compared to pure electrical power plant for �̇�𝐷𝐻= 10MWth Exergetic plant efficiency of optimal CHP type as a function of brine conditions 
and heat demand
• No shading: HB4 is best configuration

• Grey shading: Parallel CHP is optimal for low heat demands and low brine temperatures
• Bold box: 90/60 DH system has higher exergetic plant efficiency than 65/40 DH  

 system


