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Cutter Soil Mix-Energywall full-scale test experimental setup
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Cutter Soil Mix-Energywall – System description
CSM – wall

• Mixed in place excavation wall

• Reinforces with steal profiles (type 
IPE)

• Useable as building foundation

• Low impact on surrounding 
structures

• Useable in all Dutch soil types

• No problems with obstacles in the soil 
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Cutter Soil Mix-Energywall – System description
CSM – Energywall

• Pipes are connected to the rebars and 
connected in groups Wall is now 
thermally activated

• Loop protection installed at bottom

• Styrofoam installed around the pipes at 
the top to allow connection outside the 
wall after hardening of the CSM-
material 

• Loops are connected to heat pump:

• Space heating in winter

• Space cooling in summer
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Cutter Soil Mix-Energywall – Test location Amstelveen

• 1 year of testing during construction of the 
building

• Typical soil conditions of Amsterdam

• Cohesive soil until NAP-11,0m 

• Sand starting from NAP-11,0m

• Shallow loops (bottom loop NAP-11,0m, length 
9,5m) 

• Deep loops (bottom loop NAP-14,0m, , length 14m

• Groups of 5 loops, each loop = 2 U-loops in series

Monitoring
Container+ test 

heat pump

Manifold

Test site description
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Cutter Soil Mix-Energywall – Test location Amstelveen
Monitoring
• Subsurface temperatures  4 thermistor 

strings

• Temperature in loops  Thermowells at 
manifold (inlet and outlet temperature)

• Flow through pipes  Flowmeter in loops

• Total energy gained  Energy meter on 
main  pipe at heat pump

• CSM cores taken for laboratory testing

Monitoring
Container+ test 

heat pump

Manifold
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Cutter Soil Mix-Energywall – Test location Amstelveen
Experimental goals
• Determining thermal extraction potential 

(in sand and clay)

• Validation of numerical model of heat 
extraction

• Laboratory testing of the strength of CSM 
material

• Laboratory testing of thermal properties 
of CSM material
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Cutter Soil Mix-Energywall – Laboratory testing
Results:
• UCS average = 9,2 MPa 
• UCS lowest = 7,5 MPa
• Thermal conductivity = 1,1 W/mK
• Thermal conductivity and UCS of CSM 

material are relatively uniform
• No distinction between CSM material

made of peat/ clay or sand
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Cutter Soil Mix-Energywall – Test results Amstelveen
Thermistors

• Delay in the start of experiment 
due to construction process

• Manhole got full of water due to 
bad winter
o Inconclusive data from 

thermistors and thermowells on 
individual loops

• Data analysis based only on 
extracted power and outside 
temperature
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Cutter Soil Mix-Energywall – Test results Amstelveen
Extracted power
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Cutter Soil Mix-Energywall – Numerical model
Modelling approach

• Numerical model setup in COMSOL Multiphysics

• Thermal parameters based on empirical correlations 
with CPT and laboratory testing

• Model 1 – Thermal potential:

• Variant 1: 152 days of heat extraction in winter, 93 
days of cold extraction in summer

• Variant 2: 152 days of heat extraction in winter, no 
extraction in summer

• Model 2 – Experiment validation

T_in = 0 °C T_in = 20 °C
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Cutter Soil Mix-Energywall – Numerical model
Model 1: Thermal potential

Steady state power: 10,5 W/m2 
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Cutter Soil Mix-Energywall – Numerical model
Model 2: Experiment validation

• Model adapted to actual loop 
configuration (3 groups instead of 5)

• Output temperature and flow rate 
based on test measurements

• Model initial conditions are simplified 
(uniform soil temperature of 12 C °)

• Outside air temperature boundary 
condition: Schiphol weather station 
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Cutter Soil Mix-Energywall – Numerical model
Model 2: Experiment validation
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Cutter Soil Mix-Energywall – Numerical model
Conclusions of numerical modelling

• Model validation is so far consistent 
with experiment results

• Dependency between power output 
and outside temperature

• Steady state power has not been 
reached due to delays

• Measured power: ca. 20W/m2

• Expected steady state power: 
ca. 15 à 18 W/m2
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Cutter Soil Mix-Energywall
Follow-up steps

• Completion of experiment in 
Amstelveen and further numerical 
validation

• System optimization based on 
numerical models

• If possible – system testing and 
implementation at the Van 
Eeghenstraat- Amsterdam


