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Abstracts: Flownex Simulation Environment Presentations for the 

2014 SME Annual Meeting and Exhibit 

Energy-optimisation of underground mine services using simulation. 

H.J. van Antwerpen (NWU), J. Greyling (AngloGold Ashanti) 

Current South African gold and platinum mines use mostly drilling and blasting for ore removal. The 

rockdrills in such operations need compressed air and water, while chilled water is required for cooling 

ventilation air.  

Water for the workplace coolers (finned tube heat exchangers) and the rockdrills are typically supplied 

from the same chilled water pipeline, so that there is a tradeoff between the number of rockdrills and 

number of coolers. Furthermore, heat pickup along haulages depends on the chilled water flow rate 

and temperature.  

This paper shows how recently developed systems simulation technology can find optimal conditions 

for such situations and test alternative operating methods.  

A simulation model of the mine water and ventilation air network was set up to include flow- and 

temperature dependent heat load from rock, as well as pressure drop to calculate the number of 

rockdrills that could be supplied. Refrigeration cost was minimised by varying chilled water 

temperature and flow rate. The system-level refrigeration and pumping cost was also determined for 

several water flow control methods through the workplace coolers.  

Combined system simulation of cooling and ventilation for the world`s 
deepest mine. 

H.J. van Antwerpen (North West University),  
D.J. Viljoen (M-Tech Industrial),  
W. van der Meer (M-Tech Industrial),  
J. Greyling (AngloGold Ashanti). 
 

AngloGold Ashanti operates the world`s deepest mine, Mponeng gold mine, in South Africa. A vast 

refrigeration and ventilation system provides acceptable working conditions 3800m below surface at 

60°C rock temperature. In such a system, optimisation becomes very difficult. With that in mind, a 

research project was launched to determine whether recently developed system simulation 

technology can be applied to a mine as vast and complex as Mponeng.  

Using the techniques and methods as implemented in FLOWNEX software, it was indeed proven to be 

possible to do a mine-wide combined simulation of air flow, psychrometry and refrigeration water 
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systems. Interactions between the various streams included heat transfer, pressure drop, evaporation 

and condensation.  

The simulation model was used in a parametric study to test various flow and temperature operating 

points for the refrigeration system. It was found that, given current limitations, the mine refrigeration 

system is running fairly close to optimal but with some opportunities for improvement. The simulation 

model also provided useful insight for future changes or extensions to the system. 

Dr. Herman van Antwerpen is a professional engineer with 10 years’ experience in the design, analysis 

and simulation of thermo-fluid systems, including gas-cooled nuclear reactors and various industrial 

energy recovery systems. His current focus is the refrigeration of deep-level mining operations. 

 


