
1 INTRODUCTION 
 
There are approximately fourteen Mining Engineer-
ing or mining-related undergraduate programs in the 
United States.  Based on information listed on each 
respective program’s website, which is summarized 
in Table 1, all programs offer a required ventilation 
course for mining engineering students.  However, it 
is becoming increasingly apparent to the authors that 
there may be a general lack of ventilation knowledge 
among younger engineers at some mining compa-
nies.  This conclusion is based on the type of ques-
tions being asked by young engineers relating to 
ventilation.  Fundamental questions, such as how to 
perform ventilation surveys and how to develop a 
model, are frequently being asked.  Hence it appears 
that at some university mining engineering pro-
grams, ventilation may not be getting sufficient at-
tention.  As a consequence, a question arises: “Are 
graduating mining engineers receiving sufficient 
ventilation knowledge to meet the needs of the min-
ing industry?”  
 The authors give their opinion on the current 
status of mine ventilation education in the United 
States and offer some insight from a recently gradu-
ated mining engineer in the educational needs in the 
field of mine ventilation. 
 

2 UNIVERSITY MINING ENGINEERING 
PROGRAM INFORMATION 

 
Using information available from either published 
documents or via internet searches, the authors 
found fourteen accredited mining engineering pro-
grams in the United States.  Each of these programs 
offers at least one class in mine ventilation as it is 
required to have a ventilation course in order to re-
ceive accreditation from the Accreditation Board for 
Engineering and Technology (ABET).  However, 
only eleven of these schools provide a laboratory 
section with the class lecture.  Ten of the programs 
offer possibilities for graduate work in ventilation 
engineering.  Among these programs, there are only 
three that offer regular graduate level ventilation 
courses. 

In addition to the apparent limitations in ventila-
tion courses, the ventilation expertise among univer-
sity professors is another area of concern.  Only six 
of the mining programs in the U.S. have a professor 
on staff that would be considered a specialist in the 
field of mine ventilation. To qualify as a specialist, a 
professor should have a PhD in the field and/or have 
practical mine ventilation experience.  In addition, 
the professor should have published papers in the 
subject and be wholly responsible for the ventilation 
courses being taught at the university. 

Of the six mine ventilation professors, at least 
three are approaching retirement age.  This is a con-
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cern as it does not bode well for the future of mine 
ventilation education in the United States. The entire 
subject of mine ventilation is in jeopardy of losing 
the talent necessary to train engineers in the field.    

Table 1. Review of mining engineering curriculums. 
 
3 MINE VENTILATION PRACTICE AND 

EDUCATION 
 

Many mining companies in the United States do 
not have engineers employed solely to be in charge 
of mine ventilation.  Furthermore, the majority of 
the engineers in mining companies who are respon-
sible for the ventilation systems at the mines often 
do not remain responsible for the ventilation systems 
for a long time.  Therefore, there is often a general 
lack of experience within mining companies that is 
available to teach younger engineers ventilation 
practices.  This is one of the primary reasons why it 
is imperative for mining engineering students to re-
ceive adequate ventilation education in college. Ide-
ally, a newly graduated engineer in the mining in-
dustry should have enough knowledge to be capable 
of understanding a ventilation system, perform a ba-
sic survey, establish a model, and use the model to 
project ventilation demands at a mine. In addition, 
the recent graduate should have a basic understand-
ing of certain thermodynamic processes in order to 
calculate natural ventilation and other environmental 
factors.   

One of the authors recently graduated with a 
Bachelor’s of Science degree in Mining Engineering 
and is now a practicing ventilation engineer. His ex-
perience is probably not unlike most recent gradu-
ates. In reviewing his educational background he 
noted that the most useful subjects taught in mine 
ventilation related to laboratory work and practical 
application of theory.  He found classroom lectures 
in ventilation survey techniques inadequate when 
compared to the actual survey requirements.  In ad-
dition he felt that projects that tied together a venti-
lation survey with data reduction and calculations, 
creating schematics, applying fan information and 
using computer software to solve the networks ob-
servations would have been a valuable asset.  

On the job training has greatly assisted the young 
engineer in understanding the field of mine ventila-
tion engineering.  However, what happens when a 
young engineer does not have the assistance of an 
experienced ventilation engineer at a particular 
mine?  The risk is high of errors causing an impact 
on the health and safety of the work force or in-
creased operating and capital costs to the company 
caused by inappropriate ventilation designs. 

 
4 RECOMMENDATIONS 
 

If underground mining in the United States is to 
flourish, then it is essential that the health and safety 
of the work force be ensured.  To a large extent the 
responsibility of maintaining a safe mine falls on the 
engineer responsible for the ventilation system. 
Therefore, it is essential that engineers receive the 
training necessary to properly engineer the ventila-
tion system. This requirement should not be left to 
the mining companies to meet with an on the job 
training program.  The universities must be capable 
of effectively teaching the subject. 

It is becoming increasingly obvious to the authors 
that among U.S. mining engineering universities, 
proper ventilation training may not be occurring.  
Unless the mining programs make a concerted effort 
to hire professors who have specialized in ventila-
tion the problem will continue. 

One suggestion to mitigate this trend is to ensure 
a more uniformed educational system.  This would 
mean that a standardized course in the field of venti-
lation be taught at all accredited mining engineering 
programs. Such a course would require the input 
from each of the mining curriculums and from the 
mining industry.  In addition, input should be pro-
vided by government agencies such as the National 
Institute of Occupational Safety and Health and the 
Mine Safety and Health Administration. 

A series of standardized course materials could 
be developed by these stakeholders. It is envisioned 
that this material would comprise of the minimum 
required information for a graduating engineer. Each 
mining program could add to the material to reflect 
specific goals of their program. 

Without standardizing the curriculums, and with 
the probability of losing a number of senior ventila-
tion professors, the U.S. is at risk of graduating en-
gineers without the knowledge necessary to ensure a 
proper and safe mine ventilation system. This is an 
injustice to the mining companies that rely on these 
programs for their engineering talent. 

 
5 SUMMARY 
 
The authors believe that the United States is in real 
jeopardy of graduating mining engineers with little 
mine ventilation expertise. A mining engineering 

University

Offers 
Ventilation 
Course(s)

Offers 
Ventilation 
Laboratory

Graduate 
Ventilation 
Courses

Dedicated 
Ventilation 
Professor

Near Retirement  
Age Ventilation 

Professor
1 x x x x
2 x x x
3 x x
4 x x x
5 x x x x
6 x x x x
7 x
8 x x x x
9 x
10 x
11 x x
12 x x x
13 x x
14 x x x

Totals 14 11 3 6 3



student must have sufficient knowledge to know 
how to perform a complete quantitative pressure and 
airflow survey in a mine and then be able to solve a 
ventilation network. Mine ventilation planning, fan 
performance, thermodynamics, and health and safety 
issues also need to be part of the curriculum.     

Many curriculums offer only one undergraduate 
class in ventilation and several programs do not of-
fer a ventilation laboratory class.  This observation 
reinforces the thought that ventilation may not be 
given sufficient attention at universities. Of the four-
teen programs reviewed, the authors concluded that 
six have professors that would be considered pri-
mary ventilation instructors.  Of these six, three are 
nearing retirement age. Universities need to consider 
hiring more professors with ventilation experience if 
this trend is to be reversed. 

It is also suggested that universities consider stan-
dardizing their mine ventilation education by con-
forming to a minimum educational standard. By es-
tablishing this type of program, universities that do 
not have an expert in mine ventilation could at least 
graduate engineers with a minimum acceptable stan-
dard. This standard could be developed not neces-
sarily by an accreditation committee, but rather by 
an industry, government and university consortium.   

Unless mining universities are willing to change 
the way mine ventilation is taught, and hire profes-
sors with more ventilation expertise, the education 
of mine ventilation engineering, is at risk of being a 
footnote at many mining curriculums. 
 
 


