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Description of the infrastructure 

Name(s) of the infrastructure(s)*: TA11.4 HIGH PRESSURE HYDROSTATIC FLOW CELL 
(ETH Conf-Perm) 

Location (town, country): Zurich, Switzerland 

Website: http://www.ipe.ethz.ch/laboratories/spl/  
http://www.rockdeformation.ethz.ch/  

Legal name of organisation operating the infrastructure: Swiss Federal Institute of Technology Zurich 

Location of organisation (town, country): Zurich, Switzerland 

Infrastructure Contact  
(i.e. name, email of primary contact) 

Claudio Madonna 

 Claudio.Madonna@erdw.ethz.ch 

RICC Contact  
(i.e. name, email of secondary contact) 

Alba Zappone 

 alba.zappone@sed.ethz.ch 
*Infrastructure (s): means a facility, a resource (or a coherent set of them) together with the related services that are used by the scientific community to 
conduct research.  
**Installation: is a part of an infrastructure that could be used independently from the rest. 
 
Description of the facilities 
Brief general description of the infrastructure to which access is offered highlighting its state-of-the-art equipment and services offered to users that make 
it rare or unique in Europe. Outline the areas of research normally supported by the infrastructure, as well as any possible new areas opening to users. If 
the infrastructure is composed of several installations**, are these described here including their specific features. If parts of the infrastructure are still 
under construction, the description includes the starting date of construction and indicative date when access can realistically be made available.   
TA11.4 HIGH PRESSURE HYDROSTATIC FLOW CELL (ETH Conf-Perm) 

Purpose and brief technical description, including figures as appropriate 

The setup is designed to measure permeability (gas or fluids, or supercritical fluids) of samples and in the same 
time to record ultrasound wave propagation within the sample. The measurements are performed at confining 
pressure up to 200 bar and temperature up to 100°C.  

 
Figure 1: Schema of the hydrostatic permeability rig modified for ultrasound waves measurements 

 
The heart of the setup is a hydrostatic cell, designed to accommodate cylindrical samples of 2.54 cm in 
diameter and up to 3 cm in length. The sample is placed between two stainless steel discs with interconnected 
circular grooves that are connected to two reservoirs: the upstream reservoir, which can be pressurized with the 
gas/fluid to be injected, and the downstream reservoir used to collect the gas, which leaves the sample (Figure 
1). The transient step method is used to carry out the flow experiments. Sample holders contain piezoelectric 

http://www.ipe.ethz.ch/laboratories/spl/
http://www.rockdeformation.ethz.ch/
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transducers emitting/receiving ultrasonic waves (0.5 MHz frequency, compression and Share modes). 
Measuring the time of flight of the waves and knowing the length of the sample it is possible to calculate P and 
S wave velocities.  
State of the Art, uniqueness (if applicable), and any specific advantages (e.g. technical, economic etc) 
The rig presents at least three technical advantages, compared to standard parameters:  
• Working conditions: fluid pressure up to 100 bar, confining pressure up to 200 bar, fluid temperature up to 

90°C, confining cell temperature up to 100°C, allow the samples to be placed at reservoir conditions and 
simulate in a quite flexible way various conditions.  

• Sample size: the sample dimensions (diameter = 2.54 cm, length up to 3 cm) allow many other 
measurements of physical parameters on the same sample. The dimension allows porosity of various nature 
(macro-pores, fractures, matrix porosity) to be considered. 

• The transient step method: This technique has been used to measure the permeability of rocks, in particular 
of low permeability rocks, due to the advantage of measuring pressures instead of flow rates in a high-
pressure experiment. 

Recent modifications of the permeability rig enable permeability measurements and acoustic velocity 
measurements simultaneously. Variable pore pressures, confining pressures and temperatures are applied to the 
sample while ultrasonic waves travelling through the samples are recorded.  
Scientific environment (related and potentially available scientific and technical services at RI's location e.g. 
analysis, material preparation etc.) 

In the same laboratory together with the permeability rig, we have the possibility to measure a wide variety of 
physical parameters, such as density, porosity, failure under compression and tension conditions. All 
parameters can be measured under high confining pressure and temperature.  

Analytical facilities such optical and electron microscopy, XRD & XRF are easily accessible.  

The current users at ETH have obtained many scientific achievements based on the services offered by the 
infrastructures, including EU projects, National projects, and many scientific peer reviewed papers.    
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CCS PROJECTS: 

EU-funded CCS projects: 

EPOS 

Other CCS projects: 

Swiss Competence Center on Supply of Energy (SCCER So-E) 
Main/major non-CCS projects: 

 

Patents: 

 

Selected publications: 

• Pini R., Ottiger S., Burlini. L., Storti G. & Mazzotti M.”CO2 storage through ECBM recovery: An 
experimental and modeling study”. Energy Procedia, vol. 1, pp. 1711-1717, 2009. 
http://dx.doi.org/10.1016/j.egypro.2009.01.224  

• Pini R., Ottiger S., Burlini. L., Storti G. & Mazzotti M. “Role of adsorption and swelling on the dynamics 
of gas injection in coal”. Journal of Geophysical Research: Solid Earth, vol. 114 (B4), 
http://dx.doi.org/10.1029/2008JB005961, 2009. 

 
FACILITY AVAILABILITY: 

Unit of access: 

Month 

Availability per year: 

Minimum 1 month 

Expected duration of single experiment: 

1 month 

 
OPERATIONAL OR OTHER CONSTRAINTS: 

Specific risks: 

 

Legal issues: 
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