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Answer all 4 questions in English.

Put your identification number on the outside cover of each book used, and on any
graph paper or other loose sheets handed in.

NB: Your name must NOT appear on any answer book or loose sheets.

Show all calculations and check calculations on which your answers are based.
Hand-held electronic calculators may be used for calculations only.

Write in ink on the right hand page only — the left hand page will not be marked.
lllustrate your answers by means of sketches or diagrams wherever possible.
Answers must be given to an accuracy which is typical of practical conditions.

NB: Ensure that the correct units of measure (Sl unit) are recorded as marks will be
deducted from answers if the incorrect unit is used (even if the calculated value is
correct).

In answering the questions, full advantage should be taken of your practical
experience as well as data given.

Please note that you are not allowed to contact your examiner or moderator
regarding this examination.

This is NOT an open book examination but the approved formula hand out may be
used.

Cell phones are NOT allowed in the examination room.

You are encouraged to make use of the CoMCert Tip-off Hotline whenever you
witness or suspect any wrongdoing related to the CoMCert Examinations on
landline 0800 118 998 or alternatively you can use email COMCert@tip-offs.com.
This tip-off hotline and tip-off email is managed anonymously and confidentially
through an independent service provider.
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QUESTION 1

The following design specifications are given for a Gold Mine in the North West Region

(South Africa):

Location of the mine Klerksdorp
Production rate per month 110 000ton
Design Reject temperature 27.0°C
Expect fissure water used 12l/s

Service water used

1 ton of water/ton of rock mined

Surface air Temperature

10.0°C

Temperature Bulk volume air down shaft 8.0°C
Barometric Pressure at 2 000m depth @ Station | 113.5kPa
Temperature at 2 000m depth @ Station 24.0°C/28.0°C
Depth of the mine from surface 2 000m
Distance from the station to the working places 2 500m

Use constant gravitational acceleration 10.0m/s?

Submit all the charts and/or graphs for each question

Determine or calculate:

1.1. The Virgin Rock Temperature (VRT) (2)
1.2. The Apparent Specific Volume (2)
1.3. The volume flow and (5)
1.4. The mass flow of air by using the attached graphs. (2)
1.5. The heat due to auto-compression; (2)
1.6. the mine’s heat load; (6)
1.7. heat transferred because of fissure water (1)
1.8. the total heat load (2)

1.9. The total cooling capacity and the net cooling capacity if a 13 000kW
Refrigeration plant is on surface with a positional efficiency of 85%. Submit the

results from the graph attached.

QUESTION 2

(®)
[25]

2.1 To calculate the air and refrigeration requirements, the ventilation engineer must
refer to existing computer programs, graphs and charts to obtain data. Which

factors play a very important role?

(10)

2.2 The air flow has dropped drastically in the ventilation district of the mine. List five
possible causes from your investigation and provide recommendations. (5)




2.3. You have been informed that a fire is burning in a section of the mine. Immediately
after this fire was sealed off, the barometric pressure on both sides of the wall
measured as 115.0kPa.

On the next visit, the barometric pressure behind the wall was 125.0kPa and
115.0kPa on the access side. The seal was also found to be leaking.

If the specific resistance of the seal was estimated to be 500Ns?/mé then answer
the following questions:

2.3.1. Which way did the air leak through the seal? (2)
2.3.2. What is the air quantity leaking through the seal? (2)

2.3.3. If 25.0m%/s of normal air containing 3 000ppm of CO2 flows past the seal
and the concentration of CO2 leaking from the seal is 7% CO2 and 2% CO.
Determine the percentage (%) of the gases concentration would be after
mixing took place on the return air side of the fire. (7)

2.3.4. Comment on the resultant gas concentration and compare them with any
statutory requirements. Would you allow people to continue to work
downstream of seal? (2)

2.3.5. Calculate the quantity of fresh air required and comment on the answer
given that your airway size is 12m?2. (3)

[30]

QUESTION 3

A surface fan installation for an upcast shaft is being designed and various fan drift
layouts are being investigated, utilizing scale model tests. The 7.5m diameter circular
upcast shaft must handle an upcast air quantity of 800.0m?/s at a fan inlet density of
0.93kg/m3.

The scale model of the shaft is 0.3 m diameter and is located where the density is 1.05
kg/m? and the airflow rate is 4.65 m3/s. Model tests with three different layouts gave
the following results:

Model layout Airflow Rate Total Pressure Loss Shaft to Inlet
A 4.65m3/s 2 500Pa

B 4.65m3/s 1 590Pa

C 4.65m3/s 500Pa




The estimated costs of the full-size layouts are follows:

Model Layout Estimated Cost

A R3 500 000.00
B R3 587 500.00
C R3 795 000.00

The surface installation has an overall efficiency of 85%, the power cost is R12 755/kW
/annum and the present value of R1 @12% over 20years (the installation’s expected
life) is R7.47.

3.1 What pressure loss would you expect in the actual installation for the three different
layouts, assuming that the relationship between pressure loss across the bend
and velocity pressure in the shaft is identical for both the scale model and the full-

sized shaft? (25)
3.2 Which layout is more economical? (2)
3.3 Which factor (Parameter) gives an indication that the model test gives a reliable
result and how? 3)
3.4 What is the formula of factor or parameter? (1)
[30]

QUESTION 4

Briefly describe one of the following articles (Choose between 4.1 and 4.2)

4.1. Maximizing spot cooling potential when utilizing varying mine service-water as
heat sink. (Journal MVSSA Volume 76 Number 3 July / September 2023).

4.2 A review of application of the continuous real -time monitoring in noise risk
management. (Journal MVSS Volume 77 Number 1 January / March 2024).

[15]

TOTAL MARKS [100]



Virgin Rock Temperature (°C)

10

500

1000

1500 2000 2500
Depth Below Surface (m)

3000

3500




@

I W ul = o o 1..
Yjuouw Jad suoj gooL 1od s/ W punoufiiepun

o

45 50

40

30

25

20

Virgin Rock Tempertures (°C)



PSYCHROMETRIC CHART

112,5 kPa

200

190

180

170

160

150

140

130

120

o [=3 o o o o o o o o o o o o
o (=2 © N~ [ n < (2] N -~ o (2] © ~
N - - - ~ - -~ -~ -~ - -~
B3/6 ‘ALIQINNH 214103dS LNI¥VddV
o 2 S 2 3 g S ° ° o o
© H =l N~ 17 A [ A A H ©
~—~ LT | L — ~ / L1 ™ \/ \\ 1] N L] . / ]
CEENERAEER=SSLoaaNE FEPH AT AnSurZuED =7 ey
— I~ = ~ = e 1A p 4 AN = 4 =
- = =T 1/ T - ] = 4 5 =
1 i | +1 Wi 1 ™~ 1 | 1 ]
Ll P4 T4 |+ N / — N L~ \ o —
] e AT i S = \” . A\\/ “ 7 /AAr \\ AT/ o
Ro.v B ] L] - - - -4 Ta ! = = = A= 7 P - / n
S S~ Bz Am.mmmpm > 3 N AREYSS A W4
N ~ ] \I \\I o 3 \” \“ ~ — - L - 7 /\ o =
\Il l\\ - = o ~ 5 -~ ™ LA D / R / \\/ = y
M~ ] ™~ 1 — 7/ =
= iy e \\ 82 = ~ — =5 N~ \\\ = 2] e \\\\ eV \\\
- ™~~~ > L r\\\ B ™~ —"1 ™~ = S 7 A i ;\ V_r/ 1 a m
) A e T B TS N (A > ya =V
< S D ANEL ~l — LA £ - S A W 4
~ A ~Z| P\‘ ~ T ~ /_ y 1 o = 7
- ] gl -
© B AT A BSNA % 4 AT R/ ya g
) VA ST B > AT A7 / 2T
14 \x 7 I Pt & Z AmAs 7 N PRI XA 4
2 7 sy, d < ~ < = / ® 2
Mo 4 pas o = A A / X _N
2 -
["42Y a4 \\ S Z S n A N XA ©
w =4 4 a N a LA C N &
o 4 H P N N - — AL o
= 5 SANNG@es:: A A T A ESvain wavd e -
m 5 TV ANE % AT » A K AR ISR N AR o
= M s A T A oA A A = ~ANTUR BN NN avi =
B o [T N s A o A A A S A AT A T AT Y X A 2
£s S T e A A A oA A AV A A P DK RS ONR A AT €
B TS T T T T | A V2 S e e e i I 1A LA g 1 -
g HH "% . [T ST 11 AT IIINl!\!!\Il\lN VT IA Nl\l\l IR / 7 14
8 HHH~ S, HHHH R amEmaEN A A A A A A T Y TR PSS v G
TH AL, SN . o I N 11T o AT DA A A AT A T O
B mu\\ |||||||||||||||| Rl 1414 4 Nl\ml\mlxlw\lNumm A A AL A D) 1/
u Y B Peg S et A A A A A A A A T KRX XN A S
- A e L HS G |\|MllNH\1\lN|NNNNNHN|l AV /
8 > w FFFHH e e H O N Vg /AT A AN &
= o w T 2 ||||||| %|| ’ | N1N|N|\1\| N \\N H
- )& A e A e SR S WWI\lxl\Nl\\\l\N AR AVPS
- S P H e A bt TS A A A OB A5 us
B MH% ll-uHuHnHHHnll%1uHHHH{l-\1\{1HHHHMH} mx-mN&mwme W W mm
u S HHHHHHHHHHHHHHHHHl\lHHHHHHHHHHHHHHHHHllHHHHHHHHHH\IHHHHMWlHle \uv\,\N\\ .
B SEEEEEEENENEEEEREEC L s NN ENER A e R S 20
] T v Tl 2
o+ T T TTTTTT] 4MV V. N |/v
® <0
x )
_ 1 LI T _ 1 1 LI _ 1 LI LI LI LI 1 _ 1 LI LI LI I | 1 LI I | LI 1 LI I B B I | - W
Bd) ‘TUNSSTAd YNOJVA 02
o o o o o o [=] [=] o o o o
M” m [=2] o ~ © [Te] < (3] N -~

60

50

40

30

20

10

CHART NO 15

112,5 kPa

AW.TB.



200

60

190

180

170

115,0 kPa

50
CHART NO 16

40

30

20

160

115,0 kPa

PSYCHROMETRIC CHART

140

130

10

120

o o [=} o o [=] [=] [=} [=] o o [=] [=} o
o (=] 0 N~ © n < o~ N -~ o (<] ©0 ~
N - - - - - - -~ - - -
B)/6 ‘ALIQINNH 214103dS LNIYVddY
0 o 0 ) 0 ) ) )

o < < [2ed ™ N N - - n o
[ = = NS M = K - AT | [N 1 ©
T~~~ | 41 L+ ~ 1+ JHV v VA QV

— = = ~_ ] A = - = anes = =7 N7 B F
= ] = Sy = A 4 N = 7
S e T = \\ AN a4 - 4 \N\ XH /
L+ — L1 > ™~ / = 7 |
P~ /| T~ L Y — TS — N LA =
—~| = ~—] 1 N e, KRG A N LA 7 /. o
Q = — LT : A A D AT Y i o
T3] HH ll\\ l“ IH\ = %.ﬁlﬁu I\ = \\ N mpas Ao A/ -/
S~ 4 ~L A 79 =7 = < AT/ o=
=3 H\ T4 \\Q 4 A FATTSA H\ ™ A 2 A &
= S s m ] ~ LA > =z / Z
= = / H = 4 ] p 4 i AN |
ST e, ST EE = = Sup4 K =z XA
=] 7 ==l ~ SR AT N4l AS TS S g Y N\ BN S
o ~<] =t 2T u ”\ — v ey % N L a4 \\\r 11 A
¥ / u l“ Il\ I“\ Y T~ ”\ I\\ & o \V %d a A / 1 &
/ = S N < D = y,
o ST S S ARSI R AN e S
_m_RL \\ \\ ~ H L] N 7T N g ;r\\\ﬂl N / /¥ \ “
= / / = PASL508 TS S A XA AANT T B D
et N/ = v < N/ N / =
M m Al N L] > = 2 R} rv(\\\ y 4 m
w B 4 AN &
o > Vi V1] S ALATN //lvA 7 \ 74 o
),
m " = AT - X = m
m  H e T s DA A HA A A T A P PSR AR
S A A T D T A DS ENKOA » A7 o
mg S AT T A A DA A AT SRR XAV @
w | Vi lll\ll\ll | | | |HN|INHWNl\INNI\I\ N, IV/ D AN N ﬂ > m
o [ Pt L A A A A T T 246l OXROXXNAAT] &
1] xS e = e e k.v |I\llmHM\lmHulk.lHNlNNl\l\lMNWWIN|N|NMMX » X I/
0 X", v e S P A YA A A A A 0
= o [ ][ {] A ] AT A Vi X
H ] e A A A A AT AN /
] O N el A A A A T A
ebt+ 177 8 HHH e u BERECmENAL AR AR amay 87 8 AV
u EEEEmEEEEMAS 7RNEERENEST SR P E
- A P HHH] A A
HH e, & FHHH A A A e e A S AN 5
5 ENNEERNERECC  snnEEENERERERETIL L nP AL Ay a o
] EEEEEEEEEEENEEEEEEEE e o s NN Lo+ v9ed /
| l||. |||||||||||||||||||| .@ VA‘YV. o))
|| - % =
lllllllllll S
® =< o
>o
_ 1 1 LI _ 1 1 LI _ 1 LI LI T LI 1 _ 1 LI LI LI B | 1 LI I | LI 1 LI L I I | w E
Bd) ‘TUNSSTAd YNOJVA =
o (=] o [=] o o o (=] o [=] o o
= e =) o ~ o ) < ® « -

AW.TB.



262728
260 —

3: \\\H’f;; //7/7// /
o || NI

reject temp correction|

c

o2 1860 I‘

g

g= ]

2 140

o

g / ////
T 120

. /%//‘

{4



80

AiF ecoling capac ity
kI kg
E

F{

&0 }“‘-\m -
SN
< (3 x\\.::‘

""--. ""-u. "‘--."“--hh

20 critical horizan """u-._"""--:""-u..:"“--..‘ “ﬁ\\

Heat added by air
kT /kg

&l -

,;"‘"::""-. . e

AN
'“’ﬂ:-,:‘\\\?x\“\

#-T‘...EH

/,
TL L

- l | l L 1

500

1004 1500 2000 2500 3000 3500 4000
Depth below surface  m

Figure 17.9.1

Rejectiemprrature



