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Ventilation is a vital process in underground mining operations. Fans are typically used in these
ventilation systems to supply airflow to mines. Sufficient ventilation systems provide adequate fresh
air to underground mines to ensure a safe working environment. Thus, the selection of an appropriate
fan is an important part of mine ventilation. Several parameters affect fan selection, so the fan selection
process is complex and must be compliant with a set of options and criteria. In this study, the Analytic
Hierarchy Process (AHP) method is used for this task, along with the Multi Criteria Decision Making
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1. Introduction

Ventilation controls the air movement, amount, and direction in
a confined space. Although it does not contribute directly to the
production phase of an operation, the lack of proper ventilation
will often cause lower worker efficiency, absenteeism, decreased
productivity and increased accident rates. Air is necessary not only
for breathing but also to disperse chemical and physical contami-
nants (e.g., gases, dusts, heat, and humidity) (MST, 1999). Mine
ventilation systems are important components of underground
mining systems. They provides a sufficient quantity of air to main-
tain a suitable working environment. A mine ventilation system
should be very reliable and, thus, must be maintained regularly
throughout the service life of the mine. In reality, failures of mine
ventilation systems do occasionally happen, and such failures can
result in potential risk to mine workers (Cheng et al., 2014). To
ensure a safe and productive environment in an underground coal
mine, a good ventilation system is mandatory. A good ventilation
system should ensure that the regulatory requirements are met
throughout the mine while also providing miners with sufficient
fresh air and keeping operating costs to a minimum (Sasmito
et al., 2013). Adequate airflow in underground mines is necessary
to create a safe environment for mine workers and machinery. To
create safe working conditions, the quantity and quality of airflow
in a ventilation system must be adequate to dilute mine gases, to
remove dust and to control the air temperature in the mine

* Corresponding author.
E-mail address: monder@ogu.edu.tr (M. Onder).

http://dx.doi.org/10.1016/j.tust.2015.02.005
0886-7798/© 2015 Elsevier Ltd. All rights reserved.

(Wempen, 2012). Fans play a major role in these ventilation sys-
tems and are one of the most important pieces of equipment in
underground mines. Their performance plays an important role
in the safety of staff and production. Ventilation fans provide air-
flow and pressure to properly circulate the air to the working faces
in the mine. An inefficient fan can cause financial and operational
problems. Thus, fan selection for mine ventilation is essential. Each
type and size of fan has different characteristics, and a fan’s
performance curve is developed by the fan manufacturers. A fan’s
performance curve is a graphical presentation of the performance
of a fan and includes the flow rate and pressure. Traditional selec-
tion methods of fans are based on the fan curve data provided by
the manufacturers. In the traditional method, pressure and flow
rate are used. However, other parameters influence fan selection;
this conventional method is not sufficient to identify an appropri-
ate fan. Gupta et al. (2000) listed the major criteria for fan selec-
tion. These criteria included the efficiency of the fan, initial and
operating costs, maintenance and repair costs, level of sound emis-
sion by the fan and degree of permissible sound emission at the fan
site, size and nature of the housing required by the fan, reliability
of the fan, and facility of reversal of the air current. Hartman et al.
(1997) stated that a working mine is not stationary but continually
changing. Because a fan has a useful life of 15-25 years, an attempt
is made to select a fan that will be suitable for the range of operat-
ing conditions that will be encountered in this period. The authors
noted that the primary problem in selection is economical because
many fans meet safety, noise-level, and size limitations. According
to Evans (2003), energy efficiency and noise generation are
functions of fan operation. Fan selection and sizing that recognizes
fan efficiency parameters and other system affects can reduce
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