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APPENDIX B

CROSS SECTIONAL LINE DIAGRAMS, 
PHASE 1 TO 3, SHOWING INTER 
LEVEL AIRWAYS AND EXPECTED 

AIR QUANTITIES



P P E N D IX  B 1

STAGE 1_
43 L CIRCUIT '  —
44 L C IR C U IT ---------------------
45 L CIRCUIT  x x—
49 L C IR C U IT  -------------
TOTAL REQUIREMENT: 273 fid's

SECTION LINE NUMBER



A P P E N D IX  B 2

SIASS,*
65 L CIRCUIT  X X-
67 L C IR C U IT ------------------
69 L CIRCUIT — -------------
TOTAL REQUIREMENT 225 m3/!

SECTION LINE NUMBER
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62
!

,  „ , ]t ,  
•X*— AT—■“  X iX A

125

WMs ■ '

35

63

65

67

w

68

5 IA £ L ^
65 L CIRCUJ
66 L CIRCUIT
TOTAL REQUIREMENT 200n?/s

6 10 12
ESECTION LINE NUMBER

16 18 20 22

”
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CHAMBER OF MINES ANNUAL RETURN 1987

a) AIR CIRCULATION AND TONNAGES MINED

b) GRAPH OF INDUSTRY TRENDS OF AIR 
PER KILOTON MINED
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PRESSURE SURVEY RESULTS
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APPENDIX

SURVEY BAROMETER

SURVBAR FUESS CONTROLT IM E

PRESSURE SURVEY

07h40
07h5S
08h06
0 8 h l7
08h23
08h37
08h43
08h49
0 9 h l2
0 9 h l7
09h22
09h43
09h58
10h03
10h07
10h20
10h34
10h43
llh O P

l lh 2 9  
11 h44

l l h l 2
l l h l 4
l l h l 6

---------

POSITION 

—
CONT. ROOM 
CONT. ROOM 
CONT. ROOM 
CHANGE HOUSE 
EAST i  BANK 
13L MAIN 
13L TOP SUB 
23L STATION 
23L RUC 
23L TOP STRS 
23L D/C
23L EAST SHAFT 
23L 3TA T I0N (2 )
13 TOP SUB VERT(2 ) 
13L E# M AIN f2)

U/C

CHANGE
CONT.

HOUSE
ROOM

E#
#3 0
u/c FANS

OUTSIDE
AIRLOCK
OUTSIDE

8721C 
87229 
87228 
87216 
87211 

102302 
102296 
110249 
110012 
109824 
109799 
108944 
110109 
102146 
102170 
1021 
102 '  

102104 
102110

87192
87171

8718

87194

87309
102760
102720
110875
110442
110442?
110376
109577

1
110709?
102587
102620
1025=4#
102520
102520

87204
87208
87218
87206
87212

872x8
87225
87226

87216
87227 
87211

87206
87196

87199
87187
87179
37165
87141

08h30

09600
091.15

09M30
09h45
lOhOO

IC h lS
10h30

10h45
llhO O
111.15 
l lh 3 0

83015
87304

7 /3 /8 9

08h00 
081)15 
081)30 
08h45 
09h00 
091)15 
091)30 
091)45 
101)00 
101)15 
101)30 
101,45 
111)00 
l l h l 5  
111)30 
111)45

MM

CONTROL BAROMETER 
PRESSURE

87211Pa 
87206Pa 
87212Pa 
87218Pa 
872Z5Pa 
87226P& 
87216Pa 
972270a 
67211 Pa 
87206Pa 
87196Pa 
87199Pa 
87187Pa 
87179Pa 
87165Pa 
87141Pa
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fS CALCULATIONS APPENDIX D2

1. EASTERN PRIMARY DOWNC/

m

P lo s s = (BP BOTTOM -  BP TOP) -  wgh 
*  (102 302 -  87 211 ) -  1 ,0 8 9  x  9 ,7 9  x 

1 502
= (15  091) -  16 013
= 922Pa <» /  = l ,0 8 9 k g /m '

EASTERN_SECONDARY DOWNCAST

P lo s s

O r

(110 109 -  102 1.16) = 7 963 -  7 990 =
- 27 i S I

w = 1 ,1 6 2 6  + 1 , 2 4 . /2  
= l ,2 0 2 k g /m '

3 . 23L RETURN

P lo s s

2 8 /3 6 ° C BP 110 
w = 1 .2 4

B f
f  4 0 /4 1 °C A 109 -----  ' , 1 8 9
' 1
f 2  4 1 /4 2  ® 108 ------  1 ,172

l. lS k R /m 1

> (108 944 -  109 8 2 4 ) @ .l,18kp;/m *
880Pf> ® 1 ,1 8

4 . EASTERN UPCAST

h  -  ‘ •173k«, ‘ *
f  fa n  = 0 ,9 4 5 kR /m l

f  = l,0 5 9 k g /m '

P lo s s  (BP BOTTOM -  BP TOP) + wgh S ®
*  (108  944 -  82 889 ) + 1 ,0 5 9  x  9 ,7 9  x 2 186
= (2 6  055) + 22 663 = 3 391Pa

(BP BOTTOM -  BP TOP) -  wgh 
(110 249 -  i 02 2 9 6 ) -  1 ,2 0 2  x 9 ,7 9  x 
6 ,7 9
(7  953) -  7 9 i0  

E g  .  - :7 P a  * # # # 9

5 . MAIN FAN -  E fSTERN SHAFT
g ' I  ’

Fan A P -  4 300 -  3 391 = 909
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APPENDIX E

EASTERN MAIN SHAFT FAN PERFORMANCE TEST 
AIRTEC HOWDEN 06 FEBRUARY 1989



li?  

)IX El

. B . r AiRTEC HOWDEN
A dMelon ofE a .'3Jime* Howden Holding* Limihed «•» w.
294 RrtekVWd Road RWMonteln M ttriti Owmlston 
THephon* 53-8946 TdegrapfJc Add-M»: Ah Moww or SI ecc  
Tsleit, 4-21095 SA Telefax No.: (O il) 53-7548 
P.O. Box 512 Edenval* 1610 Trenevaet

A Howden Group Company

The General Manager
Buffelsfontein Gold Mine Eastern Shaft 
Private Bag STXUPOStTKUl

ATT:
C . C 2

v /tf  '7y?tsu*t.

(% -fi

■

9/02/89

MR G. WELL (ASSISTANT RESIDENT ENGINEER)
'MR P. V.D. MERME VZ  SECTIONAL ENGINEER

c.c: •P. CRAPFORD BNVISOMENTAI, ENGINEER

Dear Sir,

SB: BASTBBf SBftTf MAIM M B S
;.;C ^  '/ 'z :

J  MHerewith, report on Perfoimance Tests perfonred on two of the 
three main fans on Monday 6th February 1989.
The results of the tests s h w  that 'Jde two fans tested are 
performing satisfactcrily.
We are hoping that this meets, with your approval and hold 
ourselves available should yo^require any further information.

Yours faithfully

C.S. PORTER 
AIBTBC BOWPBI

K. w . M. imxm—m IC kw m ..| J .  C. MeMW H>w«t C hw rniw  Or. *. 0. PMHw* (Mmmomo OlraMM J, A. K « n  J. P. U *«»,r 
N. « .  t h . p M M  I  P a w n e e  P. A. m e n ,  J .  A. I k e *  A. L  w u w e e

-emwe



APPENDIX E2

10/02/69

SD/89/369

BUFFELSFONTEIN GOLD MINE 
EASTCh N SHAFT 

MAIN FANS PERFORMANCE TEST

MEM®

The v e lo c i t y  in  th e  up cast, s h a ft, was measured by means o f a  
p i t o t  f t " *  in  th e  c e n tre  o f th e  s h a f t  s e c t io n  a t  a  p o s it io n  + - 5m 
below  th e  c o l l a r .  The fa n ’ s  s t a t i c  p re s s u re  was measured a t  the
in ta k e  o f th e  fa n s  by means o f  a s id e  tube "P ipe" a rd  a

...................m icrom anom eter.

BESJUS

FAN NO. 1
Fan Volume m / s  
Fan S t a t ic  P re s su re  Pa. 
Fan Absorbed Power KW 
Fan S t a t i c  E f f ic ie n c y  X

307.1

i&iBK

FAN NO. 2  
471 

4490
3500 
61,6

• IS B f iS M S

I

The above r e s u l ts  havn been p lo t te d  on th e  enc losed  U

B oth fa n s  a r e  o p e ra tin g  v e ry  c lo s e  to  th e  assumed ex te n s io n  
o f  th e  fa n  perform ance c u rv e  as f a r  as  volume and p ressure

V

2/

a re  concerned .

Both fa n s  a r e  a p p a re n tly  e fosorb im  le s s  power than  tn e  curve  
in d ic a te s . T h is  may be due to  tht> u n c e r ta in ty  o f  the

jra c y  o f  th e  amp -  v o l t  and power f a c t o r  m e te rs , as w e ll 
as  th e  assumed motor power e f f ic ie n c y  chosen.

GBKUSmi

The fa n s  a r e  o p e ra tin g  v e ry  c lo s e  to  t r o i r  s p e c if ie d  
p erfo rm ance .

The mine re s is ta n c e  i s  v e ry  low and ‘o r  th is  reason th e  f a n  
a re  o p e ra t in g  in  a  c o m p a ra tiv e ly  low .e f f ic ie n c y  a re a  o f  
t h e i r  perfo rm ance.
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APPENDIX E3

REPORT

8&9BBS5

V In  u p -c a s t  s h a f t

A t fa n  in ta k r ™ -

Tem perature  
V e l .  Press  
S t a t i c  Press: 

Am bient B aro n e te r:  
Fan S t a t i c  Pi e s s .:

2 5 .0  C 
480 Pa 
3720 Pa 
8 7 .2 2  kPa 
4700 Pa ( N o .U  
4800 Pa (N O .3 )

1/  In  D uct D en s ity (BP -  S .P ) /0 .2E B 1 (2 7 3  + t )  
( 8 7 .2 2  -  3 .7 2 )  /0 .2 8 8 1  (2 7 3  ♦ 2 5 )  
0 ,9 7 2 5 8  ke/ir,

U p -c a s t S hafr = J T v p /O e n s i ly
A ir  v e lo c i t y

V 2x4801" 0 .  '97256 
3 1 .4 1 8  m /s

3 /  U p -c a s t Volume V x  A -ea
3 1 .4 1 8 x 3 b .3 1 5  (0 = 6 .7056m) 
1 1 0 9 .5 2 7 x 0 .8 5  (c e n tre  s p o t f a c t o r )
iEsLzs m m

nFan_St# is L P re s s tire

A s id s  guaye p ip e  was in s e r te d  in to  th e  d r . f t  a t  th e  in ln t .  
to  th e  fa n . T h is  p res s u re  i s  tu m e r ic a lly  e c u a l to  fa n  t o t a l  
p re s s u re . In  o rd e r to  f in d  fa n  s t a t i c  p re s s u re , one V .P .  
must b e  s u b tra c te d  from t l t is  v a lu e

WW M  x(S .P . = T .P . -  V .P . )

T o ta l  volumu f o r  2  fan? =
Volume a t  each fa n  -
A ry *  a t  fa n  i n l e t  -

V e l .  a t  fa n  i n l e t  -

V e l . P m ssure  a t  i n l e t  =
z

S .P . a t  fa n  i n l e t  -
-

C o rre c t  f o r  C h a rt D e n s ity r

F in a l D u ty  Measured Fan N u .l  = 
S im i la r i l y  Fan No. 3 =

943  m / s
9 4 3 /2  = 4 7 1 .5  m / s
4 .5 x 4 .9  = 2 2 .0 5  m 
4 7 1 .V 2 2 .0 5  
2 1 .3 8  m/s  
( 2 1 . 3 8 / 2 )x 0 .97250  
2 2 2 .3  '  i  
1700 «  1  

4473 Pa 
4 4 7 8 x 0 .9 #  I  

0 .9 72 5 6

471 m / s  @ 4 ,3 9 2  kPa 
471 T t / s O  4 .4 9 0  kPa

___
W 107. 7 (
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10/02/69
® 0

Howden ED/89/369

V o lts

e f f ic ie n c y
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APPENDIX F

VENTFLCW MODEL 'CURRENT' COMPUTER PRINTOi



A P P E N D IX  F I

LEVEL

AS3

S T R A T H M O R E

VENTFLOW MODEL

NODES AND AIRWAYS

1 -  NODE

AIRWAY

R -  REGULATOR



A P P E N D IX  F 2

f* * * * ** * ******************************
* K^1-- ;% t

*

: f f l h ' '  "

if % * v*T!xB
*s#.).*/ w *  t»S »»»*S * | *

ccmi-ien
t^'1 d a t e 8V

3.ifl0 c/l wh
: ) 4-03-

1762.7 #
R " . : r : r

€ f< ni

Natural Quantity Branch j s

Nodes !Resl^tanc 
rom-To ! R=P/,i2

Quan uity!Density!Mass Flow 
m3/s ! kg/m3 ! kg/s

F’static ! Pressure 
k.Pa • drop Pa

I Branch 
1 number

A»2. j  
18 c:. 3 
:53.3 
880.0 

0.0 
-0.

283 
0.0  
0.0 
0.0  
0.0  
0 . 2  

3 1 . e
31.8 
2 2 .0 ! 

0 .0  
342.1

15,0 I 1341.4
*  1 - 88 .6

0.0032 
0.0021 
0.0016 
0.0023 
0.0073 
0.0074 
0.0003 
0.0007 
0.2538 
0.2742 
0 .2096 
0.2716 
0.0676 
0.0677 
0.0177 
0.0025 
0.0034 
0.0008 
0.0098 
0.0067 
0.000  
0.0002 
0.0018 
0.0006 
0.0021  
0.0002  
0.0020 
0.0008 
0.0004 
0.0002  
0.J3002

645.1 
-206.6

4 1 - j .  j.
890.4 

0.0  
0.5

366.1 
0.0 
0.0 
0.0  
0.0 
0.0

40.0D 40.0 
40.0 
0.0 

575.6 
0.0

587.3
494.3
366.1
366.1
185.3
314.1 
139.
563.1 
542. c
494.3
720.1
366.1 
206.8

0.0 
9.7 ! 277.1
14.8 ! 1847.5 
0.0 ! 0.0

-19.3
279 !

-0.9 108.3
28.4

! 34 1126.7 id m
562.4
399.3
308.2
325.4 
15. .0 
463. 5
143.3
496.9 
460.6
395.9
645.9
292.4 
186.2

1638.7
■ .1

62.1
145.5
33.5

11.3 !
! 36

54 25
55 6

0.0190 326.1 2019.2256.8
! H a s . 6

0.0 ! -46.1
1.127 !0.0021 

a .0043 
0.0042%

183.3
-93.6
93.6
-0.3

206.6
-103.4
103.4
-0.3

. 104
46.1 
- 0.00.0151 .393



APPENDIX F3

I 60 36! 0.0190 256.8 £70 ' 3 2 6 . 0 .0 2019.2

; i

0.0021 
0.0043 
0.0043 

9' 0.0151
50' 0.0705

0.0981

183.3 ! 1.127 1 206.6
-93.6 Hj 1.104 ! -103.
93.6 1 1.104 ! 103.4
-0.3 1 1.395 ! -3.5

146.0 ! 1.166 1 170.3
29.5 ! 1.128 ! 33.3

88 . 6
46.1

2042.6
108.3

Fixed Quantity B ra n c h e s

branch Nodes 
!number 1From-To

1 Resistance ! Quantity ! Deris: i tv ! Mass Flow' 
R=P/m2 ! iti3/j ! kg/mt ! kg/s

-static Kressure 
drop Pn

0.1992 
0.047 
0.0057 
0.0196 
3.0198 
0.0664 
0.013? 

I 0.1737 
0.3091 
0.0003 
0.0080 

1 0.0496
0.1591 
0.0134 
0.0135 
0.2353

1.00 3 8 . 0 2101.0
1308.1 
2331.4

3861.9 
-2135.0
1923.0 
1830- 
1497.SI 
-18P9.9
1931.5
2039.5
1631.0 
281.2

1647.7
1699.2 
.'678.0

1.061
! 1.404 5: 14.0

v5.0
1.141

1.245 !
30 S3 34

1 5 . 0
70.7 

119.4 
41.1 
40.5 1

80.3
126.0
48. 0
47.0
9 3 , 0

NETWORK FAN DATA

i- an s

Quart t i t y  ! Dsn s i  t v  
m3/ a  ! k g / m3

Nodes
prom-To

comment
! num ber R/hr

'•).. J0 * reverse 
"b.1/' gcod- 
169.S3! good — B

F 0 
931.5 
520.4

5‘ 0.19
L! —440w.1 
11 -5474.6

1,312
0 . ° 5 a
3.947

4103
396. S

275
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Node ! 
number 1 MS j M i t

■Bm  
2 !

Depth ! Pressure 'Wet BuJ
m ! kPa ! "c

43 
6
7
8 
V

■

20
21 
23

.'I

0 . 0  !
5 0 0 .0  !
3 0 0 .0  ! 

! 3 1 0 8 .0  :
1 3 1 0 8 .0  ! 
' 2 1 6 6 .3  ! 
1 2 1 8 6 .0  !
' 10.0 !
' 4 1 2 4 .0  !
: 4 1 2 4 .3  1 
1 2 7 8 4 .0  
: 2 7 5 4 .3  
' 2 4 9 6 .0  
! 2 4 2 4 .0  !
' 2496.0 ■
! 2 4 2 4 ,0  
! 2 4 9 6 .0  
! 2 4 2 4 .0

31 ' 2496.0
3 2  ' 2 7 1 3 .8
3 3  1 2 7 1 3 .0
3 4  ' 2 ^ 8 4 .3
3 5  1 2 7 1 3 .8
3 6  ! 2 7 1 3 .0
3 7  ! 3 1 0 8 .0
4 0  ' 1 0 .0
41 ' 2 1 8 6 .0  
5 0  ! 1 5 0 0 .0

1 4 3 4 .0

8 

33

Dry Bulb Density ! 
kg/m3 !

Humidity! 
g/kg !

1300.0 ! 102.8
2496.8 112.3 

110.7 
109.0

3 5 2 . 0
52.0

19t/0.0 101.5

18.0 24.0 ! 1.0000 ! 12.526.0 30.0 ! 1.1295 ! 19.627.0 33 f j ! 1.1239 ! 21.129.0 30.0 ! 1.3123 ! 21.429.0 30.0 ! 1 3123 ' 21.441.0 41.0 ! 1.1025 ' 48.640.5 40.5 ! 1.1060 1 47.328.0 28.0 1 0.9130 ! 29 .829.0 30.0 ) 1.5004 ! 18.729. U 30.3 ! 1.5004 ! 18.731.0 33.0 ■ 1.2712 24.131.8 33.0 ! 1.2672 ! 24.222.8 24.3 ! 1.2897 !• 14.126.3 29.0 ! 1.2296 ! 18.326.0 29.0 ■ 1.2609 ! 17.826.0 29.0 ! 1.2286 ! 18.342.0 42.0 ! 1.1322 ! 49.829.0 32.0 ' 1.2092 ! 22.228.0 31.0 ! 1.2478 ' 20.325.0 29.0 ' 1.2952 ! 15.829.0 31.0 1 1.2550 P H  21.929.0 31.0 ! 1.2638 ! 21.729.0 ! 31.0 ! 1.2525 ' 21.930.0 32.0 : 1.2454 ! 23.329.0 ' 30.0 ! 1.3123 : 21.429.3 ' 29.0 1 0.8950 ! 32.127.0 ! 30.0 1.2163 ! 19.726.0 ! 26.0 J .1.'.74 ! 21.822.0 ! 26.0 1.1452 ! 15.033.0 ! 33.0 1.1126 ! 32.029.0 (
29.0 !

35.0
34.0 1.2301

1.2150
! 20.3 
! 21.141.5 ! 41.5 1.1185 ! 49.2"7.0 ' 30.5 1.1261 ! 21.1

*****»*' ■**#*#******** ************
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G1

F A N .D E S IG N  SHEET 1

DATE 99/11/91
BOOSTER

—
DUHKE

   _____

26
227600 
Standard 
2276 
2276#
100 % 
Double

Fan t y p e . _
Stxe......................... j 227600
9/D.
E f f e c t i v e  d iameter  
Standard d iameter  < » » ) . . . ,
01dt H. .  . w . . . . . . . . . . . . . . . . .
Rrrangement . . . . . . . . . . . . . . i

B f f i B w i l l a w

PERFORMANCE DAT*
2 S £ |

# # #  DESIGN
*Tt volume :mA3/s) 190,00.
•-h « Pressure (kPa) .4,500 *4,500

In let pressure <kPa> #  0,00U 0,00
Temperature <tiegC) S  "
Inlet density <Kg/m-3>
Speed <R/S>
Vane position <Deg>
Absorbed power <K»>
Static efficiency fX>
Barometer <kPa)

Inlet With radial vane*

Chart Volume d m )  
Chart pressure d a )  
Kp factor
Density relative to 
Standard chart no. 
Evase area <m*2>
Fan tip speed (m/*) 
Efficiency factor

25,0 
1,400 
12,33 

-10  
1012,9

103:0 
41,60 
4,07 

9,90472 
air 1,162 

215109 
11,199 

60,2 
1,000

F 5 . 8
1,408
12,33

35
659,7
65,3
103,0
27,81
4,97

0,98472
1,162
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DESIGN CONDITIONS AND ASSUMPTIONS

w  iS:
Fixed Parameters

Mining

H.1.2 Existing and planned infrastructure
M  SSI ■ •

airways

H.1.2.2 Additional airways
f a f

E 9
H.1.2.3 Eastern shaft main surface

H. l .3 Station elevations

H.2 Environmental

H .2 . General

Surface ambient air conditions

I  y

Air pollutants



Miscellaneous

H.2.2 Design parameters and assumptions

H .2.2 .1 Heat ;.oad

H.2.2.2 Air temperatures

H .2.2.3 Airflow distribution

H.2.2.4

w m m
H .2.3

Air velocities

Station air density and pressure

.2.4 Values of K (Atkinson friction factors) for airways
E — M  w

H.2.5 Miscellaneous



H DESIGN CONDITIONS AND ASSUMPTIONS

H.1 Fixed Parameters

H.1.1 Mining

-  GEOLOGY

Reef Gradient 20 36°

27° Average

-  Reef Structure Heavily faulted 

and scattered

- Mining Horizon
I

42 Level 3 529 mbs 

49 Level 4 054 mbs

-  Virgin Rock Temperature 42 Level 61,1°C

-  MINING AREA

49 Level 65,8°C 

Mean 67,T

Max 6

Maximum distance from shaft 3 000 m

284



: .: . . . ' \ ' 4 ' '
-  PRODUCTION

Peak total production 

Development to sloping ratio  

Peak stoning tons 

Peak development tons

180 000 tpm 

40 %

130 000 tpm 

50 000 tpm

WEIGHTED MEAN ROCKBREAKING DEPTH

LEVEL DEPTH m2 (Ca) Ca x DEPTH 0#

vO
O

o-
'4

tT
iL

n*
iV

iro

m
m

m 3529
3604
3679
3754
3829
3904
3979
4054

3 000 
71 800 

174 000 
310 000 

j 57 800 
! 636 000
i 662 000
! 315 000

10,64
260,06
642,76

1 167.50
2 218,40 
2 486,80 
2 636,10 
1 277,00

if f

'
; 2 705 000

MU
10 700 x

6 |
10 |

1 TOTAL Ca TOTAL Ca x DEPTH I

TABLE H.1 
WEIGHTED MEAN ROCKBREAKING DEPTH

Weighted Mean Depth 10 700 x 10
6

2,785 10
A #

3 842



-  STORING

-  Maximum Panel Face Advance 20 m/mth

-  Average Width

-  Maximum Width

-  Area Mined

-  Total Face Length

M L 'y  •  -.r
- Distance Between SI usher

Stope Line Length iwlth

losses)

1, 2  m

1,4 m 

40 000 m2/month 

3 780 m 

20 m

60 m

100 m

-  Number of Stope Lines

-  Number of Active Panels

-  Vertical Level Interval 75 m

Stope Length (without 

losses) 165 m
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-  DEVELOPMENT

-  Crosscut Spacing 300 m

- Design Intake Cross Section 11,1 i f g  

-EDesign RAW Cross Section 11,1 m2

-  Design Crosscut Cross 

Section

-  Design Boxholes 

■  -SDeslgr. Raises

-  Design Strike SI ushers

-  Design Dip Slushers

-  Mean Face Advance Per End

-  Maximum Face Advance Per 

End

Total Face Advance

11,1 m2

3,4 m2

2,9 m2

1 700 mpd

BACKFILL

-  Drainage Water From 

Backfill 40 % by Volume

-  Stoped Out Area To Be

Backfilled 60 %

Maximum Distance Frc.n Face 5,0 m

-  Mean Distance From Face 3,5 m

-  Minimum Distance From Face 2,0 m
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H .1 .2 E x is t in g  and p lan n ed  In f r a s t r u c t u r e

H.1.2.1 Existing airways

DWNCAST SHAFTS

Shaft Diameter Hydraulic Length Area Atkinson

Diameter

--2

Eastern P 

Eastern Sec. 

Strathmore

UPCAST SHAFTS

Friction
las !

Factor

Ns2/m*

8,5 8,5 1620,6 57,2 0,0065

9,0 9,0

865,0g  57,2 0,0065

1751,3 63,6 0,0065 6

Shaft

Eastern 

Strathmore

Diameter Hydraulic Length Area Atkinson

v

6,7

Diameter Friction

Factor

Ns2 /m4

2184,9 35,4 0,0030

9 7 8 ,9  3 5 ,3  0 ,0 0 3 0



MAIN INTAKE AIRWAYS

Airways Dimension Hydraulic Length Area Atkinson

No x m x m Diameter

4 x 5,2 x 5,2 5,2

35 Level 1 x 4,4 x 4,4

36 Le.el f t  , x 4,2 x 4,2 4,2

4,4

Friction

Factor
, 4

Ns2/m

1900 27,U 0,0167

300 19,1 0,0167

300 17,8 0,0167

MAIN INTAKE AND RETURN AIRWAYS

H ai rways Dimension Hydraulic Length Area Atkinson

No x m
W S m

42 Level 2 x 3,2 x 3,2

43 Level

44 Level

45 Level

46 Level

2 x 3,2 x 3,2
I

2 x 3,2 x 3,2 

2 x 3,2 x 3,2 

2 x 3,2 x 3,2

Diameter

3.2 300C

3.2 3000

Friction

Factor 
4

Ns2/m

10.2  E & M 7

10.2 0,0167

10.2 0,0167

10.2 0,0157

10.2 0,0167



£
PH

Airways Dimension Hydr iu I I c  Length Area Atkfr* on

No x m x m Dlu.

47 Level

m

3000

48 Level 2 x § §  x 3,2 :,2  M  3000
WJBh

49 Level 9  3,? x 3,2 1 .2

"acl 

m2 Ns2/«

10.2 0.C1I

10.2 Id,OjN
3000 10,2 0,01

MAIN RETURN AIRWAYS

A1rways Dimension Iraullc Length Area Atklr son

No x m x m Di meter

m m m* Ns2 /n

WBsJBmSwg

Level 2 x 4,2 x 4,2

26 Level 2 x 4,2 x 4,2

1 x 6,3 x 5,3 1,3

2300 18,1 0,011

2300 17,9 0,01(

300 C9,7 0,011



Service water consumption

1,0 ton/ton rock broken

Compressed air consumptl

0,44 irr* /s/kt/m



H 1 . 2 . 2  A d d it io n a l  a irw a y s

Airways Dimension ■  Hydraulic Length Area Atkinson

No x m x m Diameter

m

23 Level

m m nf

4,2 2300 18,1

6,8 1162 36,3

Friction

Factor 

. . , . 4

Tertiary DC

■ Tertiary UC 

Split

1162 27,3 0,0065

1162 2U,1 0,0040

H .l.2 .3  Eastern shaft main surface fans

-  Alrtec Davidson W6

g i

tandby

Make and Type

Number
i

Single Fan Design Duty
a —

8300 Pascals

Stall CSurge) Pol-

-  Mass Flowrate 353 kg/s

-  Power Rating 4250 kW
KfiffiSffl

-  Static Pressure 

12300 Pascals 

Mass Flowrate 162 kg/s



Ssis

H . 1 . 3  S ta t io n  e le v a t io n s

LEVEL NUMBER DEPTH BELOW SURFACE-METRESf 
(COLLAR EASTERN SHAFT)

632
1705

18

2048
22 2116

2185

2785

2929

3073
37 3155

44

47
48
49
50

TERTIARY SHAFT
BOTTOM

TABLE H.2 
STATION ELEVATIONS BELOW SURFACE

SSterai* • j S S
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H .2 E n v iro n m e n ta l

H.2.1

H.2.1.1 Surface ambient a ir conditions

S u m m e r design wet-bu1b temperature 

Summer design dry bulb temperature 

Summer design barometric pressure

.2.1.2 Air pollutants

18 "C

24 eC
mm

87,5 kPa

CONTAMINANT S I  Maximum permissible concentration
in the general atmosphere to complyj 
with Mines and Works Act and
Regulati ons 

2,0 mg/m3 

1% By Volume 

5000 ppm

100 ppm (2000 ppm Diesel 
Exhaust)

5 ppm (1000 ppm Diesel Exhaust)

Total Dust

Methane 

Carbon Dioxide

Carbon Monoxide

mmms S' 
Nitrous Fumes

Hydrogen Sulphide

Chlorine

Ammonia

MAXIMUM PERMISSIBLE CONCENTRATIONS OF AIRBORNE POLLUTANTS

20 ppm

1 ppm

25 ppm

TABLE H.3

a - r .....



aSB ill

H.2.1,3 Miscellaneous

Locomotives
my:

260 kW/Level

Water and Flammable Gas Not Forseen

Cover d rillin g  v/il 1

be done

H . 2 . 2 Design parameters and assumptions

H.2.2.1 Heat load

Ba - '%• V"x 1 -
Tertiary heat Load 78 MW(R)

H.2.2.2 A1r temperatures

Although 1t Is the objective to design and operate the

ventilation and cooling system to maintain a minimum

Specific Cooling Power of 300 W/nf the followlrg shall 

be adhered to:

B ah  recruits shall beKsubjected to ? medical 

examination and Heat Tolerance Test (HTl'las well 

as microclimate or climatic room accllmS izatlon

In accordance with the practices on Gold Mines In

the RSA.



Intake airways Minimum 14eC W.B.

Maximum 30°C W.B.

# 8  "  ~

Desian Reject 27°C W.B.

30-C W.B.Maximum

Return Airways No Limits. No work,

however to be undertaken at 

temperatures higher than

32°C maintaining 300 S.C.P.

H.2.2.3

*

Airflow distribution

Total air mass flow for Tertiary shaft 600 kg/s

Overall a ir factor 3,33 kg/s 

per kiloton 

per month
H

Tertiary air distribution per level w ill be determined

M  A

-  Geological continuity of orebody Inter level

-  Relative geological placement of reef

- Mining access for production and grade control
M



A ir  Usage:

A ir  com m itm ents t o  S h a ft  S ta t io n s 10 %

Air commitments on Levels and Crosscuts 20 t

A1r leakages through sealed Crosscuts jfij 10 %

Air to Stopes 60 %
^  %

a

A1r for Stoping:

Each raise line face quantity 

Crosscut air quantity

15 m=/s

25 nP/s

:: V

Statutory minimum 

Design single shift minimum

Design multiblast minimum 

Design Shaft Sinking

■ H i
0,15 m3 / s/m2 

0,25 m3 /s/m2 

0,50 m3/s/m2 

0,25 m3/s/m2

H h .2.2.4 A1r velocities

Downcast Shaft (Men and Material 

Minimum 

Maximum 

Design

0,5 m/s 

12 m/s 

7 m/s



B hi
Lower thermal limits associated with velocity must be

observed. A lower wind ch ill eqivalent of O'C Is 

recommended (Weather Bureau). This equates to a 

maximum S.C.P. of 800 W/m2 .

Intake airways

Minimum 0,5 m/s

Maximum

Design

7 m/s 

3 , /s

Stopes

Strike Gully

Minimum 

Maximum

0.5 m/s 

3,0 m/s

Centre Gully

Minimum 

Maximum

0,25 m/s 

0,5 m/s

Stope Face
■

Minimum 

Maximum

0,5 m/s

3 ,0  m/s



Return Airways

H H 9M if i lm u n

Maximum

0,5 m/s 

10 m/s

""Wi

Design

Upcast Shaft

Minimum
w m m m M

Maximum 

Design

15 m/s 

NONE 

20 m/s

h-2-3P  Station a ir density and pressure

LEVEL EVEVATION BELOW 
SURFACE Cm)

AIR DENSITY 
(kg/m3)

PRESSURE 
CkPa)

87,5 
122,0 
123,1 
124,4

SURFACE
35
36
37 1,37

1
131.3
132.3
133.2
134.3
135.4
136.5
137.6

3679 
3754 
3829 
3904 
3979 
4054

1,44

SHAFT 
BOTTOM 4162

; M'
TABLE 16 

STATION AIR DENSITY
4
AND PRESSURE



H.2.4 Values of K (Atkinson fric tion  factors) for airways

AIRWAY

Concrete lined Shafts 
with Streamlined Buntons

Concrete Lined Shafts 
with RSJ Buntons

K -  FACTOR Ns2/m4

i§g
Concrete Lined 
Unobstructed

Rock Tunnel -  No Support | 
Rock Tunnel -  Timbered 
Rock Tunnel -  Concrete 

E Lined
w

Raise bored holes 

Galvanized Steel Vent

—

0,0045 -  0,025

0,0075 -  0,0060

0,0030 -  0,0040
# # # # §  
0,0100
0,0160 -  0,0200

0,0025

0,0037

TABLE 16.5 
AIRWAY FRICTION FACTORS

H.2.5 Miscellaneous

-  Thermal properties of reef

Density

Thermal Capacity 

Thermal Conductivity

2 690 kg/m3

837 J/kg°C 

5,74 W/m°C
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