
Introduction to Mine Ventilation

Purpose: Provide a concise, organized overview for students, trainees, or anyone new to

underground mining ventilation.

1. Why Ventilation Is Essential

Reason Explanation

Safety

Dilutes and removes hazardous gases (methane, carbon monoxide, hydrogen

sulfide) and airborne dust, preventing explosions, asphyxiation, and

respiratory diseases.

Thermal

Comfort
Controls temperature and humidity, reducing heat stress for workers.

Regulatory

Compliance

Meets legal requirements (e.g., Mine Safety and Health Administration –

MSHA, EU Mine Health & Safety Directives).

Operational

Efficiency

Supplies fresh air to power equipment, improves diesel engine performance,

and supports blasting operations.

2. Basic Concepts & Terminology

Term Definition

Airflow (Q)
Volume of air moving through a mine passage, usually expressed in cubic

meters per minute (m³/min) or cubic feet per minute (cfm).

Pressure

Gradient

Difference in air pressure that drives airflow; created by fans, natural drafts, or

the stack effect.

Resistance (R)
Opposition to airflow caused by friction, fittings, turns, and obstructions.

Calculated using the Darcy–Weisbach or empirical mine?specific formulas.

Ventilation

Network

The interconnected system of main entries, auxiliary entries, stopes, and shafts

that transports air throughout the mine.

Primary (Main)

Fan

Large fan located at the surface (or underground) that provides the bulk of the

required airflow.
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Term Definition

Auxiliary (Aux)

Fans

Smaller fans used to direct air to specific work areas, control airflow direction,

or boost local ventilation.

Regulators
Devices (e.g., doors, stoppings, regulators) that restrict or redirect airflow to

balance ventilation distribution.

Dilution

Ventilation

The most common method; fresh air is supplied, mixed with contaminated air,

and exhausted.

Forced

Ventilation

Air is actively pushed or pulled by fans; essentially the same as dilution but

emphasizes the mechanical nature.

3. Components of a Mine Ventilation System

1. Fans

Axial fans: High flow, low pressure; used for main ventilation.

Centrifugal fans: Higher pressure, lower flow; common for auxiliary ventilation.

2. Airways (Entries)

Main entries (primary airways)

Secondary/auxiliary entries

Stopes, raises, and drifts

3. Regulating Devices

Doors, stoppings, regulators, regulators with adjustable openings

Air?locks and air?curtains

4. Monitoring Instruments

Anemometers: Measure airflow velocity.

Manometers: Measure pressure differences.

Gas detectors: Continuous monitoring of methane, CO, O?, NO?, etc.

Dust monitors: Real?time respirable dust concentration.
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5. Control Systems

Manual control panels

Automated ventilation control (AVC) with sensors, PLCs, and SCADA interfaces.

4. Design Principles

4.1 Determining Required Airflow

1. Calculate Gas Production

Methane: ( Q_{CH_4} = \frac{V_{CH_4}}{C_{allow}} )

where ( V_{CH_4} ) = methane emission rate (m³/min), ( C_{allow} ) =
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