Question 1

Question 2

More Mining Math

Perimeters - Trapezoid

Determine the perimeter
of an entry 18 feet
across the top, 19
feet across the
bottom, and 6 feet
high.

18 fi.

61t

- — == — —

I91L.

Solution:

¥ =19 ft.- 18 ft.

2
¥ = 1.0 ft.

7

¥=.5ft.
Z=4)E+¥E
Z=V (5t +(6ftR
Z=n (.25 ft.) + (36 ft.)
Z=+ (3625 ft.)
Z=6.02 ft.

o = Top Width + Bottom Width + Side 1 + Side 2
o= 18 ft. + 19 ft. + 6.02 ft. + 6.02 ft.

o= 49.04 feet

Perimeters - Trapezoid

Determine the perimeter 5}?':‘;3‘-:‘; -
of an entry 20 feet across gy
the top, 23 feet across *’=3—f;-
the bottom, and 5 feet 6 X= L5 f
inches high.

Z=-F+¥

20°

Z=- (L5ERF + (55RF
Z=-+ (225 k) + (30,25 f.)
Z=-(35H)

I=57h

o = Top Width + Bottom Width + Sida 1
+Lide 2

¥

o=20ft. +23ft. + 57 ft. +57 fu.
o = 54.4 feet




Question 3

Perimeters - Trapezoid

Determine the
perimeter of an entry
17 feet across top, 20
feet across bottom,
and 4 feet high.

17 ft.

20 ft.

Question 4

Solve this Problem:

A mast is 50 feet high, the
anchor pin is 30 feet away.
How much wire rope is needed
to secure the top of the mast
to the anchor pin?

Solution:
X =17f. - 206t
2

X=3

ft.
2
5

X=15f

Z=A K+
Z=-{lLSfP+ {4 RP
Z=-/ (2.5 ft.) + (16.0 ft.)
Z=- (1825 f.)
Z2=427Hh

o= Top Width + Bottom Width + Side 1 + Sid= 2
o=20ft + 17 ft. + 427 . +4.27 f.
o = 45,54 feat

Solution:

First, identifvthat a right angle
exists, then use Pythagoras
Theorem

FERTS TR

Z=+ (30 f )+ (50ft)
Z=~(800f1) + (25001ft.)
£=%(3400ft.)
£F=5831.



Question 5

Atmospheric Air Pressure

Solution:
Barometric Difference =
Barometric Reading
(Bottom) - Barometric
Reading (Top)

30.95-29.75 =12

What is the depth of the
air shaft, if the
Barometer reads 29.75
inches at top of the
shaft and 30.95 inches
a the bottom?
Barometric Difference =

Barometric Reading (Bottom) - inches
Barometric Reading (Top) 1.2 inches x 876 =
1 {mercury) inch = 876 feet in 1,051.2 feet

(Barometric Pressure) air
column

Question 6

Atmospheric Air Pressure

Solution:

What is the depth of the

air shaft, if the
Barometer reads 29.35
inches at top of the
shaft and 29.65 inches
a the bottom?

Barometric Difference =

Barometric Reading (Bottom) -

Barometric Reading (Top)

1 (mercury) inch = 876 feetin
(Barometric Pressure) air
column

Barometric Difference =
Barometric Reading (Bottom) -
Barometric Reading (Top)

29.65 - 29.35 = 0.3 inches

0.3inches x 876 = 262.8 feet




Question 7

Practice Problem - Rubbing Surface

An entry is 10 feet high Solution:
and 22 feet wide witha | |o = W,+W, +5,+5,
total Ir:angth GFE,FJDD ft. 0= 10°+22+10"£22"
What is the rubbing _ 64 ft
surface? o :

e=1n
s=lo

o = Top Width + Bottom s = 2,000 ftx 64 ft.
Width + Side 1 + Side 2 | |$ = 128,000 sq. ft.

Question 8

Practice Problem - Rubbing Surface

An entry is 12 feet high and 18 feet || Solution:
6 inches wide with a length of 0 = W,;+W, +5,45,
1,500 feet. What is the rubbing 0= 12'+18.5+12'+18.5'
surface? o=610f

s=lo s=lo

s = 1,500 ft x 61.0 ft.
s = 91,500 sq. ft.

o = Top Width + Bottom Width + Sidel + Side2




Question 9

Question 10

Practice Problem - Rubbing Surface

An entry is 5 feet high and
19 feet wide and 1,750
feet long. What is the

rubbing surface?
s=lo

o = Top Width + Bottom
Width + Side 1 + Side 2

Solution:

0 =W;+W,; +5,+5;
0= 5+19+5+19'
o =48.0 ft.

s=lo
s = 1,750 ft x 48.0 fi.
s = 84,000 sq. ft.

Practice Problem

Rubbing Surface ; Trapezoid

Solution:
X = Bothom Width - Top Width

An entry measures 18 feet across the
top and 22 feet across the bottom

and 10 feet high with a length of
3,000 feet. What is the rubbing
surface?

o = Top Width + Bottom Width + Side 1
+ Side
Pythagoras's Theorem: Z= - (X* + ¥?)

X = Bottom Width - Top Width
2

s=lo

18*

L' 1w \

F

= =
o
L

M
wlr
=

LR

» (X + ¥7)
~ [22+10%)
~ (4+100)

- (104}

Pel Pl Pul Pl Pl
mmnun

I
-
2
[y
[¥:}
=+

o = Top + Bottom + Sidel+Side?
o= 18"+{2+18+2)+10,19"+10.1%"
o=60.38ft

S5=lo
5= 3,000 x 60.38 ft.
5= 181,140 sq. ft.




Question 11

Question 12

Practice Problem - Rubbing Surface ; Circle

What is the rubbing surface of a
circular shaft 3,500 feet long
with a diameter of 18 feet?

o =19 x Diameter
(1 = 3.1416)

s=lo

Solution:

0= 19 x Diameter
o= 3.1416 x 18’
o = 56.5488 ft

s=lo
5= 3,500 x 56.5488"
s = 197,920.8 sq.ft.

Practice Problem - Rubbing Surface ; Circle

What is the rubbing surface of a
circular shaft 2,500 feet long
with a diameter of 15 feet 6
inches?

o =19 x Diameter
(1 = 3.1416)

s=lo

Solution:

0= 9 x Diameter
o= 3.1416 x 15.5'
o= 48.6948 ft

s=lo
5= 2,500 x 48.698'
s = 121,737.0 sq.ft.




Question 13

Question 14

Methane Evaluation

A return airway has a
quantity of 11,000
CFM, which has 0.4%
gas. Whatis the
quantity of gas?

s = Qr X %gq

Solution:

Qe = Qr X %¢

Q. = 11,000 CFM x .004
Q. = 44 CFM CH,

Methane Evaluation

A return airway has a
quantity of 32,000
CFM, which has 0.1%

gas. Whatis the
quantity of gas?

Qs = Qr X %g

Solution:

Qe = Qr X %¢

Qe = 32,000 CFM x .001
Q. = 32 CFM CH,




Question 15

Question 16

Methane Evaluation

A return airway has a
quantity of 17,500
CFM, which has 2.0%
gas. Whatis the
quantity of gas?

s = Qr X %gq

Solution:

Qe = Qr X %¢

Q. = 17,500 CFM x .02
Q. = 350 CFM CH,

Methane Evaluation

A return airway has a
quantity of 12,500 CFM,
with 110 CFM/CH,4. What
is the percentage of gas?

Yog = ﬂg_
Qe

Solution:
Y%oc = _Qg_
Qr
% =110 CFM
12,500 CFM
% = 0.0088

(ommvert o percentage])

.88 % CH,

{rouwnd off)
.9 % CH,




Question 17

Question 18

Methane Evaluation

A return leg of an air shaft has a
diameter of 17 feet, with a
velocity of 180 fpm, and a
quantity of gas of 75 CFM/CHa.

What is the percentage of gas?
%G = ﬂg_
Qr
A=qx R2
Q= AV

Solution:
A=Tx R2
A=3.1416x% 8.5
A=3.1416%72.25
A= 226.08 sq. ft.

Q=Av
0 =226.98 ft*x 180 fpm
0 =40,856 CFM

Bag =_D._g_
On
%e = 75 CFM
40,856 CFM
%g = 0.0018
(convert to percentage)
.18 % CHy (.2 % CHy)

Methane Evaluation

The quantity of gas in the return
airway was 120 CFM/CH4 with
2.0 % CH4. What was the
quantity?

Qe=_Qs

DJI"{DG

Solution:
Qr = _O'..g_
%¢
Qg = 120 CFM/CH,
.02

Qg = 6,000 CFM




Question 19

Methane Evaluation

The quantity of gas in the return Solution:
airway was 95 CFM/CH4 with

.5% CH4. What was the Qe = _Qg_
quantity? D""(":"G
@& =_Qs Qx = 95 CFM/CH,
g .005

Qg = 19,000 CFM

Question 20

Methane Evaluation

Solution:
A mine entry measured 10" high A:“Hﬁ"
and 20" wide and the A=10"x 20

anemometer reading was 150 A = 200 fit2
fpm, the methane reading was
1.0 %. What is quantity of gas | |Q=AV

_ _ ods | [Q =200 ft2x 150 fpm
liberated in a 24 hour period? Q = 30,000 CFM

A= HW
Q=Aav Qs=Qr X Yag
s O e Q¢ = 30,000 CFM x .01

Qs (CFM) % 60 [minutes) = 24 (hours) Q- =3 (o,

Qg (CFM) x 60 [minutes)x 24(hours)

FJ0x60x 24

432,000/CH,/24 hour




Question 21

Question 22

Methane Evaluation — CH, ... Air to Add

The quantity of return air was 10,500
cfm and found to contain 2.3 %
CHs. How much extra airis
needed to reduce the methane
contentto 1.5 %.

Qg = Qg X %g

Airto add = Oz -Qp
new % g

Solution:

Og = Qr % %g

Qg = 10,500 ofm x.023
Qg = 241.5 CFM/CHq4

Airtoadd=__0gz  -0Qg

new %

Airto add = 241.5 fm/ch, - 10,500 ofm
015

Airtoadd = 16,100 - 10,500 ofm
Airtoadd = 5,600 cfm

Methane Evaluation - cH, air

to Add

The quantity of return air was
14,500 cfm and found to
contain 3.4 % CHa. What is
the tofal volume needed to
reduce the methane content
to 2.0 %.

Qg = Qp X %g

Airto add = Oz -Qr
new % g

Solution:
Qe = Qr X %g
Qg = 14,500 cfm x .034

493 CFM/CH.

4
[
Il

Airto add = O -Qs
new %

f-".irt?: a?d =493 dfm/ch, - (14,500
cfm

A2 new % g

Total Volume =

24,650 dm




Question 23
Equal Orifice x

If the new section requires 18, 000 cfm & the
water gauge is 1.2 inches, what is the size of
the regulator need to be?

E.O.=.0004 x new
VI
E.O. =.0004 x 18,000 cfm
V1.2in.
E.O.=7.2
1.09

E.O. = 6.6sq.ft.

Question 24
Equal Orifice *

If a new section requires 17,500 cfm, the water
gauge is 2.8 inches, what is the size of the
regulator?

E.O. = .0004 x Q (new)

VI
E.O. =.0004 x 17,500 cfm
V2.8in.
E.0.=7.0
1.67

EIOI

4,19 sq.ft.



Question 25

Example:
1. Calculate the volume of a

rectangular sump with a length of

25 feet, a width of 10 feet and a
depth of 15 feet.
Volume = () x (w) x (d)
Volume=25ftx10ft x 151t
Volume = 3,750 cubic feet

Depth
15t

7 Width
Length 25 ft s

MS 7 PsU

Question 26
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Question 28

Volume
Volume
Volume

volume
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Question 30

Question 31




Question 32




Question 33
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Solution:

* Volume = &t x (diameter)?®
6

* Volume = 3.1416 x (12.5 ft)®
6

» Volume =1,022.65 ft°

BOMS T PsU 40

Question 36

Problem 2:

« Whatis the required brake
horsepower to pump 150 gpm
(gallons per minute) against a total
dynamic head of 370 ft if the pump

operates at 70 % efficiency?




Solution Problem 2.

HPg = QH (8.33)
33,000 E

HPg = (150gpm)(370 ft)(8.33)

(33,000)(.7)

HP; = 462315
23100

HP; = 20.01 hp




