e
The additional benefit obtained Yv 10 hours wettiug Zown

as opposed to 4 hou s is alrost negligible and hence the period
of watting down befora re-urtry does not app.ar to de
particowlarly significaut., Hevever, wottiug dom for less than
b hours would not be sufficient, since the durstion of wetting
down must be such as %c permit r~Loling penctration for some
Aigtance (say S to L2 inches) imto the rock. This cooled
rock skin serves as a coo'th storage reservoir dwring the

suceesting hours,

a3 the duratica of wetting down increases, the most favourable

f The depth of rock cooled tends to ar asymmtotic Limit
| duration probahly being about 4 +5 § hours for typical stope

| conditi~ns, The advantage to be gained by wetving down for

much longer periods is unlikely to be large.

55 The effcct of different stacting times for a fixed period of

webtting dowm
The model was given & wetness factor of £ = 1 for tines

Q «2,2~6and 6 - 10 hour: ufter blast respectively, with

the remaining part of the cyirle at £ = 0,2,

The results (Fig. (3.%)) confirm those of Fig. (3.4) in
that they show that where a f'ited parioc of wetting d~wm is
involved, the greatest advantege will be obtained if watting
jown is carried out Immediat:ly vrior to the entry of the next
shift.

3. Comslusions

The ba~ic principles which should be considrred when
wning & wotting down provcdurs are as follovs -
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(i)  There should be time available for the stope to dry
(#holly or partially), before the main working shift
arrives (obout 1 houe).

{ii} Wetting éovn for lorg periods {8 -~ 12 howrs) before re-
entry has littls advantage over wetting down for a short
tinme (4 - 6 nouwrs). The practical and/oi esconomic
optinun should be determined for each case and would
prebebly be in the U - 6§ hour range.

{iii) 1f a limited >eriod of wetting dovn is to be used, it
should be delayed for as long as possible after blast
provided that (i) above iz still satisfied.

Trom these criteria it may be seen that, with respect
to keet flow, the present practice is probably the mest

detrimental nethod of wetting down nossible.

As an example, assuming that 1 howr is the tine required
for the ~«cezz weter to evaporste at the end of the wetting
dowr. period, and thet practical probleme prohibit wetting down
vefore 4 hours aftor blast, the best pessible ~onditions would
be obtained if the stope were wet down fram 5 - 11 hours after

blast, assuming the main vworking shift to exrive 12 hours

afier Jlast.




Ap anslvsis ~f stope ecnditions in decp level nines

As mines incrcese in denth, so the VRT inereases, which means

that in future it will be imsc- b to utilise cooling facilities

to their beet possidic advantsgc f svopes are to remoir tolerasle

without greatly increasing ventilation costs.

Using Starfield's model, various stopee were exanined in order

to determine trends which may necur at a VBRI of 1h0°%,

5.1 Signilicance of wetting down

Similar cases tc those oxarined in Chapter 3 were treated

and the same trendc appea.ed, except that, as expected the

benefits obtained by judicious wetting down st 140°F grently

excacded thoss where the VRT was only llSoF. Tre input para-

neters were a3 follows ¢

vRT 1 1%°F
Rate of wdvance : 2 £t every 2h hours
Ade velocity @ 110 ft/win

Inlet air temperature @ 85/82°F

 Buve to scatterwall 1 12 £t

Stoping width : 42 inches
Heat source : decroasing from 280 to 90 BIU/ft W

over the first 12 hours after blast.

ﬁeﬁ ani dry bulb temperatures were calculated at a noiut

500 ft along the stope face,
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Wik & Y07 of 140°F, the calculated roimts =2t ts
oscillate slightly about a mean curve. This is due to the
fact that the calcalation is Dased on a method requiring
certain specified smace and time intervuls; where sudden
large chﬁses oceur (s.g. wetting down); these intorvels may
be decreased in size until the ostillation has been sufficient-
ly dampened. Once agnin instanteneous wetting and drying wae
assunmed, necaessitating some interpolation.

Fig. {4.1) is a typical exampie of the results obtainad

for a VRT of 140°F, where wetting down was assumed to take
pzm‘o

(i} fron 2 to € bours-after blast,

(ii) from 6 to 1D hours after blast,

(iii) from 2 to 10 hours after blast.

Comparing Fig. (4.1) with the figures in Chopler 3, it
my e seen that as the VRT iucreases, the method of wetting
down seer “~8 inereasingly switiccl. In comparing, it should
be noted that the curves in Chapter 3 were plotted for a poimt
300 £t clong the face, whereas the present graphs give results
at a point 500 2% elong the Tace., The additional distance

w8 used in an uttenpt to smooth out nscillations as far as

posoible.

At & VAT of 140°F, the wet bulb increas: rer 100 ft of

stope face under the given corditions is about 2°!~'(18).

4.2 1ne gffect of aix velocity in o wet stope

The stope pavameters of parsgraph b.1 were again used,
| Jwith
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with air velceities of 110, 220, 440 cnd 880 ft/min. It was

assuned that the store was wet down 2, 6 and 10 hours after
blast respectivaly, and wns kert wet throughout the remiasder
of the cycley i.e. £ = 0.2 until wetting do'm started and

£ = 1,0 thereafter vor the remeinder of the cye.ic.

In order to obtain a comprehensive picture of stope
conditions, three diffcrent inlet conditions which coverxi a
wide range of situations were assuned, viz. 105/80°%, 85/82°F
and T5/T5°F respectively.

vigs, (4.2) to (4.5) illustrate the results obbained
for an inlet termeraturc of 85/82%¢ (t“e curves for 105/82°F

and 75/75°F hich inCicate similar trends sppear in Appendix A).

From these graphs it is obvious that the greater the air
veloeity (and consequently the greater the ventilation costs),

the less critical the wetting down technique.

Tn order to obtuin correlation between air veloeity and
wetting down cycles it was necessary to prescribe some arbitrary

environment as being the criterion.

Kittcm” hes indicated that o working efficiency of 95%
my be obtained with a wet kota of 9.5. This value (c.5)

takes inﬁo account & swall radiation effect,

8e (B.6),(4.7) and (4.8) indicate the time required
(mensured from immedintely after blast) for the wet Lata in
the stope to rise to & value U° 9.5, depending on the air
/velocity

f
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