
Introducing the Team  
Florian Michelin

Florian Michelin is a mechanical 
engineer specializing in computational 
fluid dynamics, with a strong focus on 
solving real-world engineering challenges. He began his 
career at Chasm Consulting (now part of Howden) as a 
software developer and simulation engineer, contributing 
to the advancement of Ventsim by improving its algorithms 
and adding new features. He later led the development of 
Pumpsim, a pipe flow simulation tool, and has provided global 
training and consultancy for both products, helping engineers 
optimize underground ventilation and fluid systems.

Now Manager of Howden Ventsim Australia, Florian oversees 
development, sales, training, and consulting for Ventsim and 
Pumpsim. He works closely with engineering teams and 
industry stakeholders to ensure the software evolves with the 
needs of modern mining. His leadership balances technical 
innovation with practical usability, delivering tools that are 
both powerful and accessible.
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Industry Update
Heightened Focus on Silica and  
Diesel Particulate Exposure
Safe Work Australia has recently intensified its focus 
on occupational exposure to respirable crystalline 
silica (RCS) and diesel particulate matter (DPM), citing 
growing evidence of associated health risks across 
multiple industries, including mining. Current reviews 
of workplace exposure standards suggest that both 
contaminants may soon face more stringent legal limits.

While no final decision has been made, there is 
strong indication that revised exposure standards are 
under consideration — with industry stakeholders 
encouraged to proactively assess and improve existing 
controls. For underground operations, this may include 
a renewed focus on ventilation performance, diesel 
fleet management, and dust suppression strategies.

Driven by a passion for innovation, Florian is dedicated to 
creating technologies that support ventilation engineers in 
their daily work. His goal is to improve safety, accuracy, and 
efficiency in underground environments—helping engineers 
build healthier, more secure workplaces in some of the world’s 
most challenging conditions.

Florian Michelin has been instrumental in the redevelopment 
and modernization of the Mine Ventilation Society of Australia 
(MVSA) website. Leveraging both his technical expertise and 
understanding of the industry’s needs, he helped design and 
implement a more accessible, user-friendly platform that better 
serves MVSA members and the broader mining community.

Silicosis Diagnoses in Sydney Tunnelling 
Projects Spark Safety Concerns

CLICK TO VIEW YOUTUBE VIDEO
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Mine operators are advised to remain engaged with the 
review process and ensure their exposure monitoring 
practices align with emerging best practices. Updates 
from Safe Work Australia and relevant state regulators 
are expected in the coming months.

CLICK TO VIEW YOUTUBE VIDEO
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Introduction of Mount Isa Mines

In 1923, prospector John Campbell Miles 
discovered the orebody known as the 
Mount Isa Silver-Lead-Zinc Lode. In 1927, 
copper ore was discovered within the lease 
and production of the resource commenced 
in 1943. 

The operation recently achieved 50 years of continuous 
copper production. The mining lease is adjacent to Mount 
Isa, Queensland, which is located 900 km west of Townsville, 
as shown in Figure 1. Today, Mount Isa Mines operates two 
separate mining and processing streams (copper and zinc) 
alongside each other within mining lease ML8058.

Mount Isa Mines’ copper mining stream incorporates the 
Enterprise and X41 underground mines. The mining of the 
reserve is carried out at depths ranging from approximately 
500–1800 metres below surface (mbs) due to the orientation 
of the orebody, as illustrated in Figure 2. The operation 
employs the selective mining method of sublevel open 
stoping and produces approximately 6.5 Mt/pa of hoisted 
material from the Enterprise and X41 mines. Broken ore is 
transported from the underground workings via orepasses, 
conveyors and hoisting shafts to the on-site copper  
concentrator.  

The  operation currently manages more than 2600 m³/s 
of ventilating air to maintain a healthy and sustainable 
atmosphere throughout its underground workings. The 
fans within the primary and secondary circuit system are 
monitored using the supervisory control and data acquisition 
(SCADA) computer system and programmed logic control 
(PLC) control management system. The SCADA system 
assists in the monitoring and management of available air 

for workplaces and the removal of heat and contaminates 
throughout the mine. The structure of the operation is 
complex and extends 1800 mbs and 4 km in longitude. Due 
to the location of the mine site, the surface rock temperature 
is 28.5°C and the geothermal gradient increases at 19.8°C per 
1000 mbs. A total of 36 MW of refrigeration for air cooling is 
utilised on-site to effectively manage inherent heat-related 
issues, including high surface intake air and underground 
wet-bulb temperatures.

Vent System Design (Surface Fans)
The underground ventilation network employed at 
Mount Isa Mines utilises a negative pressure system. A 
combination of axial and centrifugal fans ranging from 250 
to 2000 kW are installed upon the seven primary surface 
exhaust shafts. The fresh air network utilises nine primary 
intakes to provide sufficient ventilating air. A forced and 
flow-through ventilating system controls the distribution 
throughout the underground secondary ventilation districts. 
The operation’s overall ventilation system is shown by the 
ventilation software (Ventsim™ Visual) model in Figure 3. The 
effectiveness and efficiency of the ventilation in underground 
districts is directly controlled by the relationship between 
the primary and secondary ventilation networks. The 
primary ventilation circuits are directly interconnected to 
the underground infrastructure by dedicated ventilation 
manifolds distributing air between the secondary circuits.

The distribution of the secondary systems are regulated to 
form parallel circuits. The volumetric measurements of the 
primary return air network are measured using piezo ring 
pressure transducer annubar systems. These systems were 
installed during the construction of the in situ primary fans 
in the 1970s and 1980s. The maintenance of the annubar 
systems is labour intensive to provide a reliable source of 
constant data being recorded.

C A S E  S T U D Y  -  M J Shearer1 

An analysis of reliability 
and efficiency, 
ultrasonic versus 
annubar technologies 
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1. MAusIMM, Ventilation Advisor, Mount Isa Mines, Copper Assets Australia, Glencore, Mount Isa Qld 4825. Email: michael.shearer@glencore.com.au

The situation –  
operational analysis
The site has been in operation since the 1930s with 
many of the current subsurface vertical shafts being 
installed in 1970– 1980s. The piezo ring pressure 
transducer annubar equipment installed to measure 
total and static pressure on the fans were reporting a 
deficiency through SCADA. The reduction in volume 
being recorded alerted ventilation personnel to conduct 
a live pressure test utilising the pressure pitot tube 
bomb and ALNOR AXD610 pressure micro-manometer 
as shown in Figure 4. The results between the pressure 
transducer and the pitot pressure bomb indicated a 
discrepancy of approximately 30 per cent on the P63 
return air raise (P63 RAR) surface fan. The difference in 
readings between the live and static measurements 
effectively identified that the in situ piezo ring system 
was not operating correctly as designed.

The current pressure measuring infrastructure 
installed on the primary surface fans require frequent 
maintenance and have become unreliable. 

Due to the complexity of the mine 
vent system, sufficient measurement 
of air volumes from the underground 
environment is not possible. 

The current installation of the annubar technology 
requires the surface fans to be removed from the shaft 
to allow a complete system analysis and maintenance 
which impacts the network. The low reliability of data 
being collected in real-time amplifies the inability to 
track potential discrepancies and failures within the 
primary network.

The operation required a tailored solution to introduce a 
velocity measuring instrument that could be incorporated 
into the existing infrastructure, provide constant accuracy 
and minimise maintenance.

FIG 4 – Pitot pressure tube bomb and ALNOR 
AXD610 pressure micro-manometer (MIM, 2017b).

FIG 6 – L44 RAR Upcast 
fan arrangement with 
potential measuring 
zones (SICK Australia, 
2015a). 

FIG 8 – The pitot 
pressure tube bomb 
and ALNOR AXD610 
pressure micro-
manometer installed 
at the measuring point 
with the FlowSIC100 PR 
unit integrated into the 
fans inlet point (SICK 
Australia, 2015c).

READ FULL PAPER HERE
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The Ventsim User Conference (VUC2025) 
took place from March 11 to 14, 2025, at 
the Emporium Hotel South Bank in Brisbane, 
Australia. This premier event brought together 
professionals from the mining and tunneling 
industries to explore the latest advancements in 
mine ventilation simulation and control. (VUC 
2025 - Ventsim User Conference -AllEvents.in, 
DAY 1 TUESDAY 11 MAR 2025 - ventsim.com)

Highlights  
from VUC2025
•	 Expert Presentations 

Attendees gained insights from leading 
experts, including Benoit Dussault, 
Software Team Leader at Ventsim, 
who presented on the new features in 
Ventsim CONTROL. Dan Pearce, Director 
of MineSol, shared a roadmap from 
concept to ventilation on demand, while 
Jason Pont, Mine Ventilation Engineer at 
Ventsim, demonstrated the setup and 
use of Pinssar DPM readings in real time. 
(DAY 1 TUESDAY 11 MAR 2025 -  
ventsim.com)

•	 Interactive Sessions 
A unique feature of this year’s conference 
was the opportunity for attendees to 
engage in one-on-one sessions with 
Ventsim experts. These 25-minute 
consultations allowed participants to 
discuss their specific models and receive 
tailored advice on maximizing the 
potential of Ventsim DESIGN. (VUC2025 | 
Ventsim User Conference | Ventsim)

•	 Networking Opportunities 
The conference provided a platform 
for professionals to connect, share 
experiences, and collaborate on 
innovative solutions in mine ventilation. 
(VUC2025 | Call For Abstracts - Ventsim)

Looking Ahead

VUC2025 marked a significant step forward in the 
application of advanced simulation tools in the mining 
industry. The insights and connections made during the 
conference are expected to drive continued innovation 
and improvement in mine ventilation practices worldwide.

(VUC2025 | Ventsim User Conference | Ventsim®)

For more information on Ventsim’s products and 
upcoming events, visit ventsim.com.
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This paper outlines the process for 
utilising VentSim to simulate gas drainage 
networks in underground coal mines. 
All active underground coal mines in 
Australia maintain a VentSim model of their 
Ventilation networks, but very few have 
operational models of their gas drainage 
systems, despite the software being 
available onsite. 

There unlike ventilation systems where the ventilation 
officer can utilise the software to identify hazards prior to 
making alterations to the system or completing modelling 
to determine the requirements for the future ventilation 
demand, gas drainage engineers often must base their 
decision making on ‘back of envelope’ calculations or 
historical knowledge. 

A B S T R A C T  -  J A M E S  M O R E B Y 1

Application of Ventsim To 
Model Gas Drainage Networks 

In gas drainage systems it is necessary to specify flow 
rates originating from gas pre drainage holes as these 
are dependent on gas reservoir properties, unlike 
ventilation systems. This requires an underground 
survey to be undertaken to calculate a mass flow 
balance between the underground gas drainage holes 
and the surface gas drainage plant(s). 

Unlike ventilation systems where ventilation readings 
can typically be easily obtained at the required locations 
for calculating the friction factors of airways or leakage 
resistances of ventilation control devices. Gas drainage 
networks, in particular older legacy pipelines are often 
not fitted with sufficient measuring devices, therefore 
when surveying gas drainage networks alternative 
methods are often required, such as calculating leakage 
flow rates based on gas composition. 

The results of applying these strategies to an operating 
gas pre drainage system are described. These provide 
the “as built” pipe friction factors obtained by matching 
the model results to observed differential pressures. 

1. James Moreby, Director Velocity Mining Pty Ltd. Email james.moreby@btinternet.com Tel 0420682508

Figure 5: Ventsim model of 
existing gas reticulation system
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MVSA Forums and 
Document Library
The MVSA website forum www.mvsaus.org/forum 
contains a wealth of information for members to 
view and interact with. To become a member, please 
click the “Register” link on the FORUM page and an 
MVSA administrator will grant you access.
The FORUM is a discussion board that users can publicly or privately 
read or post information on, including current industry issues of 
concerns, technical or safety questions, innovative new products 
or job vacancy postings. All members are welcome to join and 
contribute to this board. 

Note that there are multiple topic sections, some (Public) can be 
seen worldwide for any visitors and others (Private) can only be 
seen by members. To get automatic notifications of new Forum 
Discussion, please ensure you click the “Subscribe Forum” option 
at the bottom of the forum page. A bonus of signing up to the 
forum is access to the society Document Library, an archive of 
10,000 articles of useful research papers, educational material 
and many other topics such as regulations, standards and 
design notes. Once signed in to the Forum, members can 
access the document library by clicking the “Enter Document 
Library” link at the bottom of the page.

GENERIC CONFIGURATION OF 
RETICULATION MODELS 

The recommended method for establishing 
gas drainage system input points is to use 
multiple short fixed length airways, WT-
Water trap, V-Valve, FA-Flame arrestor, P-Pumps 

Figure 3 at each entry point. The first section 
is connected to the surface and has the gas 
composition specified. This provides the 
NTP entry density and gas properties at hole 
collars. The second is the fixed flow rate or 
the inbye fixed pressure drop which sets the 
individual hole flow rate or collar pressure. 
The third provides a monitoring point with 
a single value; otherwise the reported data 
value will be the branch average.

Figure 3: Gas drainage system 
(generic schematic)

WT-Water trap, V-Valve, FA-Flame 
arrestor, P-Pumps

READ FULL PAPER HERE
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A B S T R A C T 

Fog formation in underground mines can cause 
poor visibility in travel ways, accelerate corrosion 
of ground support and steel infrastructure, 
and damage electrical and electronic devices 
continually exposed to moisture. Fog in 
mines is usually formed from the adiabatic 
decompression and cooling of humid air as it 
ascends, causing water vapour to condense into 
suspended fine water droplets.

Warm climate mines typically exhaust through dedicated 
shafts largely negating the hazardous potential of fog, 
however, cooler climate mines often exhaust warm humid air 
through travelways to minimise heating requirements and 
prevent freezing in main travelways during winter periods. 

Hazards resulting from poor visibility due to fog are 
typically addressed through reduced traffic speed, 
guide lights and traffic control procedures, which 
only partially reduce the risks, and result in reduced 
productivity and increased operating costs.

Fog can normally only be reduced or eliminated 
by heating or dehumidifying air, or by the physical 
removal of water droplets from air. Dehumidification 
is a common industrial process used in HVAC systems 
to control air quality and comfort but has yet to be 
routinely used at an industrial scale in underground 
mines. This paper describes a process of using 
refrigeration technology to create a dehumidification 
process to control large volumes of fog. The process is 
modelled in Ventsim™ version 6.0 (by Howden Ventsim, 
Howden) to demonstrate the theoretical effectiveness, 
efficiency, and cost of a refrigerative dehumidification 
system compared to an equivalent electric heat 
system and discusses practical ways to implement the 
technology in typical underground mines.

C  M  S T E W A R T 1  A N D  A  L O U D O N 2

Fog control and prevention 
in underground mine 
travelways using 
refrigeration

1. Principal Engineer, Minware, Cleveland Qld 4163. Email: craig@minware.com.au
2. Mine Cooling Specialist, Howden, Sydney NSW 2153. Email: alan.loudon@howden.com.au
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Mine refrigerative dehumidification

The dehumidification process proposed for 
mine fog removal is similar to mine refrigerative 
spot cooling with a few minor changes. The 
plant is located underground in or near the 
foggy region, treats a portion of the passing 
foggy airflow and allows the treated and 
untreated streams to mix downstream in the 
normal flow direction. The process should 
not be disruptive to traffic and can be scaled 
to fit available infrastructure or excavations 
accordingly.

A refrigerative dehumidification process uses 
the same equipment but applies several 
configuration changes:

•	 The refrigerant condenser heat 
exchanger returns heat to the main air 
circuit instead of discarding it to exhaust. 
The heat increases the air temperature, 
decreasing relative humidity and helping 
reduce or eliminate fog.

•	 The chilled air produced from the 
evaporator cooling coils (minus any 
condensate water that is captured 
and removed) is used to assist the 
condenser heat exchanger in removing 
heat, increasing the efficiency of the 
refrigerant condensation process.

•	 Only a portion of the passing air 
is treated. The ‘treated air’ that has 
passed through the cooling circuit 
and the heat reject circuit is both dryer 
(because of condensate removed) and 
warmer and re-enters the remaining 
‘untreated’ passing foggy air, immediately 
evaporating any remaining water 
droplets and clearing the air of all fog.

Design considerations

The refrigeration design on the condenser side 
uses an air-cooled heat exchanger as opposed 
to a water spray-cooled system that would 
add moisture to the air. The evaporator side 

could potentially use either a fan-forced coil-finned 
evaporator or a chilled water system with cooling 
towers or spray chambers, as both systems will 
condense and remove water vapour from chilled, 
moist air. The selection of the cooling technology 
may depend on air and water quality and other 
factors such as cost, space, efficiency, maintenance 
and cleaning.

Given that the location is likely to be in or near a 
travel ramp, the size of the apparatus may need to 
be modular and compact to allow easy placement 
along the roadway or within a side tunnel without 
the need to mine extensive chambers. Systems 
may need to be repeated along the ramp at 
strategic intervals, particularly if made smaller to fit 
into tight locations.

An example system adjacent to a main ramp is 
shown in Figure 5, where a portion of the ramp 
airflow is drawn in by fans through the intake 
cooling coils, reheated from the chiller compressor 
reject, and then injected back onto the ramp 
to mix with the remaining foggy air. Cold water 
condensate is generated which would typically be 
discarded to the drainage system.

READ FULL PAPER HERE

FIG 5 - Example layout of an underground refrigeration dehumidification system.
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Upcoming Events 
Conferences

NAMVS (North American  
Mine Ventilation Symposium)  

20 June 2025 in Pitsburg

 MVSSA (Mine Ventilation  
Society of South Africa) conference  

26-27 June 2025

ATC (Australasian Tunnelling  
Conference) Perth  

10-12 Nov 2025

VUC (Ventsim User Conference) 2027  
in Perth Sep 2027

IMVC (International Mine  
Ventilation Conference) 2026 – Bali 

Nov 9-14, 2026

The Mine Ventilation  
Society of Australia
www.mvsaus.org
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