DEEP-LEVEL MINING TECHNOLOGY

Ventilation, cooling
advancements
enhance efficiency
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and industrial gas solutions provider Chart Industries to meet the growing

Mine ventilation and cooling technologies are being advanced by energy

demands of deep-level mining through leveraging its global expertise to
enhance safety, efficiency and sustainability in underground operations, says
Chart Africa, Middle East and India mining lead Stephan Bergh.

Chart’s innovations are designed to optimise
airflow, improve cooling efficiency and reduce
energy consumption while maintaining com-
pliance with industry standards, Bergh adds.

In March 2023, Chart acquired air and gas
handling products manufacturer Howden.
Now, combining these innovative capabilities
with Chart’s core cryogenic manufacturing
capabilities and expertise, Chart is uniquely
positioned to explore cryogenic cooling solu-
tions for deep mines.

While still in its early stages of development,
cryogenic cooling technology could provide a
highly efficient, low-energy alternative to con-
ventional cooling methods, he says.

In the interim, and to support deep-level
mining, Chart has developed a range of
high-efficiency ventilation fans and air-
handling systems that deliver reliable airflow
while reducing energy use.

The company is also advancing modernised
surface bulk air coolers with advanced con-
trol systems that reduce overall cooling costs.

Bergh says ice cooling technology is
emerging as a more sustainable alterna-
tive to traditional chilled water systems,
for ultradeep-level mines, as the latter
often results in expensive pumping costs
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as mining depths increase.

“Our ice cooling technology is an energy effi-
cient solution that helps offset the high operat-
ing costs associated with [using| conventional
cooling systems. This makes ultradeep min-
ing more viable and contributes to long-term
sustainability.”

As mining operations venture deeper under-
ground, ventilation and cooling challenges
become more pronounced, cautions Bergh,
with increased system resistance, auto-com-
pression and higher virgin rock temperatures
all contributing to the complexity of maintain-
ing safe and efficient mining environments.

Once the required ventilation and cooling
duties are determined, Chart provides turnkey
engineered solutions, from axial flow to cen-
trifugal, mixed-flow and auxiliary fan tech-
nologies, to suit every application.

“We also work closely with customers to
assess heat loads and establish the mechan-
ical cooling requirements needed to maintain
optimal conditions underground,” he says.

With energy costs a major concern for the
mining industry, Chart places strong emphasis
on efficiency and control systems that ensure
ventilation and cooling equipment operate at
peak performance,

In this regard, Chart supports mining com-
panies through its Ventsim product suite,
which enables engineers to design and opti-
mise ventilation networks based on every
mine’s specific requirements.

Using Ventsim CONTROL, the company
enables mines to remotely and autonomously
adjust ventilation based on real-time condi-
tions, improving energy savings and reduc-
ing operational expenses.

Further, ventilation and cooling demands
fluctuate based on daily activities, and Bergh
notes that automation and digitalisation play
a significant role in adapting to these shift-
ing requirements. In this regard, Ventsim
CONTROL integrates real-time monitoring,
asset tracking and predictive maintenance
tools to enhance ventilation efficiency and
ensure that air and cooling resources are
directed precisely to where they are needed.

However, ultradeep mining presents addi-
tional challenges, particularly in delivering
cooling to working zones and overcoming
extreme system resistance and its associated
pressure requirements.

For this reason, Chart has developed spe-
cialised solutions, including large centrif-
ugal fans, ultracold ammonia refrigeration
systems and ice plants, which can handle
the unique pressures and cooling demands
of ultradeep mining.

The company is also actively deploying
ventilation-on-demand (VOD) systems that
optimise the use of available ventilation air,
directing it only to active working areas.

Bergh adds that Chart is working with sev-
eral ultradeep mines to deploy VOD systems.

He is confident that the future of mining will
see a greater focus on intelligent, automated
operations; therefore, Chart is investing in Al
and machine learning to develop predictive
control mechanisms that can automatically
adjust ventilation and cooling systems based
on real-time operational data.

Chart’s solutions are deployed in some of
the world’s deepest mining operations. &
COUPON ON PAGE 17 ES33496

UMS GROUP PROVIDES SPECIALIST PROFESSIONAL DESIGN &

ENGINEERING, CONTRACTING AS WELL AS PROJECT SUPPORT
AND MANAGEMENT SERVICES TO THE GLOBAL MINING AND
A PROCESSING INDUSTRY.

0. Mining and-process plant projects
2 Projectmanapement and support services
9 DeSignand engineering

CALL CENTER +27 (0)11 445 4300 | E-MAIL info@umsi

Ground Floor, Building 12 | Woodlands Office Park 1 20Woodlands Drive | Woodmead | Johannesburg | 2191 | South Alfrica

com | WEB www.umsint.com

April 4-10, 2025

Salety, health, environmenlal and quality nsk management
Constructien contragting, shaft sinking and underground development
Specialist plant and equipiTient hire

UMS has regional offices in the United Kingdom;
USA (Nevada); Bolswana; Brazil

ENGINEERING NEWS & MINING WEEKLY | 65



