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THE MATHEMATICS OF MINE VENTILATION

Mathewatics 1s used continuously in underground mines from simple
 tonnage figures to complex hydrostatic flow calculatlons. For
the most paxt the foreman will use math to calculate ventilation
quantities. The foreman’s test will include all types of
vgn;ilation as well as other math problems that may come up in
mining.

There ara four basic ghapes that érgmgQMmmnly encounterad in
minea. They are the following: %iﬁmﬁwﬂ%

Rectangle
(Figure A}

Trapezoid
(Figure R)

Arch Tunnel
(Figure D)
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The formula for an arch tunnel {fig. D) combines calculations for
both the cirgle and the rectangle.

O = Remimeter of airele , o . 4 4 h
. 2

{example) '

. Fipd the perimeter of an axch bunnelmwlth a height of 8' on the
side and a width of 18'. From thigkpgplem we know that the
value h will aqual &', and that t:l'fé“ perimmtar is the same ae the
width which is 18. We first find ¥he perlﬂ{;eter of the circle

which 1le . E&
0 =™ (18)
O = 56,5 an 5+ 2 = 28 %"f 1a
0 = m& + W+ b 352"5% Nﬂ;’w we ﬁ'ﬁﬁﬁ’ﬂﬁ?‘l ?%:;%lu
' l e ) a"‘ ma‘-’;;,"‘ u‘gﬂw’b
O = 28.25 + 18 + 8.5 8 . e g _ qﬁwwﬁﬁ
O = 62.25 feet u:m_uw'm“‘%lum ' %ﬂ%-m " %h ! ' T
%\4 a-@ﬁ% ‘ &N ‘"’—‘&
AREA - T

The area Df a figlf*}i‘:e is meaéi’*ﬁz:ﬁzd in Ewargﬁﬁlnlta, this is
sometim@ﬁngltten at. ft? or a@&ﬁre foat TRk

\'ﬁv

The fd%mula fé% findl&%m he aregwpf a xectangle. (Eig. A) ima'h =t w

lzb“; b
(exampl ) B ""hu %" '
Pind the area offan entry LT ﬁle! wide and 9' high.
A=hzxw %
A=9x 18 B
A = 162 £t° - B
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The formula for ar%ﬁ ofid trapezoid i Wy + wa X h

b
&.ﬂ?ﬁ. g 2

(example)
Find the area of am entry where the roof is 18 feat wide and the
floor is 22 feet wide with a height of 9 feet.
A=w_ +wxh
2

A={(18 4+ 22) + 2} x 9 A = 18 + 22 x 9

s 2
A = 920 ft
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, The formula for the area of a c:irc:le i T x r
v meaning radius is the distance frowm the center of a circle to’
the outside. Radiusg ig half the distance of the diameter.

(examplle }

Find the area of a bore hole that ]@ﬁ”@% iameter of 12 foot,
Since r ig half of 4 and the dlame@er of" @he borehole is 12 then

the r is 6: Using the formula: ) RS
A = ‘JTIE2 '%:t%h ?:'é
A=m6% o A=mx (6% 6) : "

‘ ' L N R
Aw 3,14 x 36 Y, gl i
A = 113,10 £t? "’:’—fﬁ'ﬁw"%‘i@‘m e oy,

f
L
}5;:

The area of an arch tunneiru' can be a@lculaté‘:@ by the%ormula
A= nr® + (h x w i E

N u‘h‘.-‘n
2 b - ‘w% E»s’}f'i%r
S, o, .l il
- o %L_ %

A

(exawmple) CooEE g
Find the area offfan arcﬁu@unmﬁl'%%at has agwidth of 18" and ’
side h:r?lghi(:hof 31,,, \% E= '.m
A = mr’ «+ x w) y , ”ﬁhh i
3 “%rl!m‘ﬁ % ) .%}’_M ) %H‘mﬁ

A ow 3004 x B“ka(s x 1é% B

";: 2 “""" : #':%,..« %:‘5:.

\u:n \: , W" e
A= 10093 + 144% %’w%gf_@
A = 244.53 ££° W e
QUANTITY .. [

o) %*

MA Py

Quantlty is measurq»r;l :Lr;uwgﬁ'bm Faet per minute written as ftz/mlﬂ
This can be calculgtﬁ @by taking the area of an entry and
multiplying it by X "Wealomty of the air in that entry. ' The
formula for this i § = A x V, with Q meaning Quant:.t‘y, and V
meaning Velocity . } _

(example) . '

Find the quantity of alr in an arch entry that is 18' wide and &'
high on the side that has a velocity of 215 feet per minute. By
calculating the area of this entry we know that it ie equal to
244.53 and then multiplying this by the valocity of 215 feet per
minute we.get our answer of 52,574 f£td/mim.

Q= A x Y

Q0 = 244,53 % 215

Q = 52,574 £ft'/min
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PERIMETER

When' calculating the perimeter of any ‘shape you are measuring the
distance around the outeide of that shape.

. The formula for a regctangle (fig. A} 18 O mw + B + w + h
w standing for the width of the entry

" h standing for the height of the entxy

Q standing for the perimetar

neaAT o

(Bxampie) K ' . ‘ n:n;mw-mﬁ@*_l )
Find the perimeter of an entry thel i 1@%1:1& and 8 'high.
O=w+h+w+h : _ ",

O = 18'+ 8'+ 18+ B! B B

0 = 52 feet o _ B o AR
-'Eﬁ?-"" vk, wie pl-N
i S, = R
" I gl

' el e A .
The formula for a trapezol {fig. B is O .oy = wa S +
8 standa for the gide k% T Wy B
The ; and , differentinte belyeen gidégof theWame HF qure.

: i i, ! o

P e o -
R e

AR A Ml
i

: i '('&"" ' . ' "'?'%

. (example) . & . g, W oo W
Find: the perimetEr of a*@g;ﬂapezoi\&gw th th%,;ﬁollowing
measurementa: K ' K= ““’*m% &

Wiw 210w = 181 By o 8Y sy ey 90 Mg A
O = 217 ,E"@%éﬁ Bla O, S B
O = STy, oo

£ &N E

4 i, | : % 3%%

“ g i =

" R, 1 - i

L T s S _
The formula' for é%},qircle (figm@'ia Tx d. e o
7 standing for a Bet number of 1.1415927 ', however most often’
the value used ia¥p.14. o .
"dr gtands for diagieter gixtha distance from one side to the
opposite through the caygbﬁ“r of a ¢ircle. '

, D e
(example) Ry |
Find the perimeter of a circle with a diameter of 8!
O=mx 8 ‘
0= 3.14 x &
0O =

25.13 feet



