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Abstract
Siribumrungsukha, B.,  Treesuwan, S.  and  Tongsongsom, W.

The studies and experiments on size elimination of fine-grained feldspar from

Asia Mining by using Vertical Air Classifier
Songklanakarin J. Sci. Technol., 2002, 24(2) : 273-281

Asia Mining Company produces feldspar and supplies to both domestic and overseas industries.

Ore from the mine is crushed and ground and then classified by screening. That which is coarsely sized

(+40 mesh) can be sold to the market, while that which is finely sized is left unsold due to the market

requirement that size  must be of -40+140 mesh. This research designed and constructed a Vertical Air

Classifier in which the fine mineral is fed to a vertical chamber while air is blown from the bottom. The main

variables are air flow rates and the length of contact between the air and the mineral (at length of 10 and

15 cm).  The air is blown in by air compressor and its rate is controlled by a thin plate orifice. Experiments

show that the classifier can eliminate more of the size of -140 mesh as the air flow rate increases. The %
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fractional recovery at the size of -140 mesh is found  to decrease as the air flow rate increases. The length of contact

between the air and the mineral influences the elimination and the % fractional recovery as well. When the length

is shorter (at 10 cm), the elimination of the size -140 mesh is better and the % fractional recovery at the size -140

mesh in the underflow is lower. At the air flow rate of 6.42 L/S and the length of contact of 10 cm, the size of -140

mesh can be reduced from 37.11% in the feed down to 17.70% in the underflow.  The results demonstrate the

potential of the Vertical Air Classifier to be further developed in eliminating the size -140 mesh by connecting the

classifiers in series.

Key words : Vertical Air Classifier, feldspar classification, fine-grained mineral classification,
dry classification, Asia Mining
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∫√‘…—∑‡À¡◊Õß·√à‡Õ‡´’¬‰¥âº≈‘µ·√à‡ø≈¥å ª“√å®”Àπà“¬∑—Èß„π·≈–µà“ßª√–‡∑» ·√à∑’Ëºà“π°“√∫¥∑’Ë “¡“√∂§—¥¢π“¥‰¥â

‚¥¬µ–·°√ß§—¥¢π“¥ ´÷Ëß “¡“√∂®”Àπà“¬‰¥âµ“¡¢âÕ°”Àπ¥§ÿ≥ ¡∫—µ‘¢ÕßºŸâ´◊ÈÕ ·µà·√à‡¡Á¥≈–‡Õ’¬¥∑’ËºŸâ´◊ÈÕ°”Àπ¥™à«ß¢π“¥

‰«â∑’Ë +40 - 140 ‡¡™ ¬—ß‰¡à “¡“√∂®”Àπà“¬‰¥â‡π◊ËÕß®“°¬—ß‰¡à “¡“√∂§—¥ÕÕ°·√à¢π“¥‡≈Á°°«à“ 140 ‡¡™‰¥â  ß“π«‘®—¬π’È‰¥â

ÕÕ°·∫∫ √â“ß‡§√◊ËÕß Vertical Air Classifier ¢÷Èπ‚¥¬„™âÀ≈—°°“√ªÑÕπ·√à≈ß¡“µ“¡ ¥¡¿å(chamber column) ·≈–„™âæàπ≈¡

 «π¢÷Èπ°“√‰À≈≈ß¢Õß·√à  ‚¥¬„™âµ—«·ª√Õ—µ√“°“√‰À≈¢ÕßÕ“°“»∑’Ëæàπ‡¢â“ÀâÕß§—¥¢π“¥  ·≈–√–¬– —¡º— √–À«à“ßÕ“°“»°—∫·√à∑’Ë

10 ·≈– 15 ´¡. °“√æàπÕ“°“»‡¢â“∑”‚¥¬„™â‡§√◊ËÕßÕ—¥≈¡·≈–§«∫§ÿ¡Õ—µ√“°“√‰À≈¢ÕßÕ“°“»‚¥¬ thin plate orifice °“√

∑¥≈Õßæ∫«à“ Õ—µ√“°“√‰À≈¢ÕßÕ“°“»∑’Ë‡æ‘Ë¡¢÷Èπ¡’º≈„Àâ‰¥âª√‘¡“≥ overflow ¡“°¢÷Èπ §—¥ÕÕ°·√à¢π“¥ -140 ‡¡™‰¥â¡“°¢÷Èπ

·≈– % fractional recovery ∑’Ë¢π“¥·√à -140 ‡¡™πâÕ¬≈ß „π¢≥–∑’Ë√–¬– —¡º— √–À«à“ßÕ“°“»°—∫·√à∑’Ë —Èπ°«à“„Àâº≈°“√§—¥

ÕÕ°·√à¢π“¥ -140 ‡¡™¥’°«à“·≈–„Àâ % refractional recovery ∑’Ë¢π“¥·√à -140 ‡¡™πâÕ¬°«à“  ∑’Ë§à“Õ—µ√“°“√‰À≈¢Õß

Õ“°“»‡∑à“°—∫ 6.42 ≈‘µ√/«‘π“∑’ ·≈– √–¬– —¡º— √–À«à“ßÕ“°“»°—∫·√à‡∑à“°—∫ 10 ´¡.  “¡“√∂§—¥·√à¢π“¥ -140 ‡¡™ÕÕ°‰¥â

®“° 37.11% „π·√àªÑÕπ‡À≈◊Õ‡æ’¬ß 17.70% „π underflow º≈°“√∑¥≈Õß· ¥ß∂÷ß»—°¬¿“æ¢Õß‡§√◊ËÕß Vertical Air Classi-

fier π’È∑’Ë®–§—¥ÕÕ°·¢π“¥·√à∑’Ë‰¡àµâÕß°“√‰¥â¡“°°«à“π’ÈÀ“°„™â°“√§—¥´È”„π≈—°…≥–Õπÿ°√¡

·√à‡ø≈¥å ª“√å   ‡ªìπ·√àÀ≈—°∑’Ë„™â„πÕÿµ “À°√√¡
‡´√“¡‘°  Õÿµ “À°√√¡¡’§«“¡µâÕß°“√„™â¢π“¥·√à∑’Ë∫¥·≈â«
µà“ßÊ °—π  ́ ÷Ëß∂â“‡ªìπ¢π“¥‚µ°«à“ 40 ‡¡™ (~ 400 ‰¡§√Õπ)
 “¡“√∂§—¥¢π“¥‰¥â‚¥¬µ–·°√ß§—¥¢π“¥´÷Ëß‰¡à¡’ªí≠À“„π
∑“ß‡∑§π‘§  ·µà∂â“¢π“¥‡≈Á°°«à“π—Èπ®–„™â«‘∏’°“√  classifi-

cation,  elutriation  À√◊Õ  sedimentation  (Gaudin,

1939)  ´÷Ëß¡—°®–æ∫Õÿª √√§∑“ß¥â“π‡∑§π‘§¡“°°«à“°“√
§—¥¢π“¥‚¥¬„™âµ–·°√ß§—¥¢π“¥ ·≈–®–æ∫Õÿª √√§¡“°¢÷Èπ
‡¡◊ËÕ∑”°“√§—¥¢π“¥·∫∫·Àâß   ‡π◊ËÕß®“°ºŸấ ◊ÈÕµâÕß°“√·√à·Àâß
∂÷ß·¡â®–§—¥¢π“¥·∫∫‡ªï¬°·≈â«∑”„Àâ·Àâß®–¡’§«“¡‡ªìπ

‰ª‰¥â·µà°Á∑”„Àâ√“§“µâπ∑ÿπ°“√º≈‘µ Ÿß‡°‘π‰ª   ∑’Ë‡À¡◊Õß·√à
‡Õ‡´’¬  ®—ßÀ«—¥π§√»√’∏√√¡√“™‰¥â∑”°“√∫¥·≈–§—¥¢π“¥
·√à‡ø≈¥å ª“√å‚¥¬„™âµ–·°√ß§—¥¢π“¥®”Àπà“¬„Àâ°—∫Õÿµ “À-
°√√¡‡´√“¡‘°∑—Èß„π·≈–µà“ßª√–‡∑» ‚¥¬∑’Ë·√à∑’Ë¡’¢π“¥‡≈Á°
°«à“ 40 ‡¡™ ∂Ÿ°ª≈àÕ¬°Õß‰«â‚¥¬‡æ√“–‰¡à “¡√∂®”Àπà“¬
‡π◊ËÕß®“°µ≈“¥¡’¢âÕ°”Àπ¥«à“µâÕß§—¥¢π“¥„Àâ‰¥â¢π“¥™à«ß
√–À«à“ß -40 ‡¡™  (~400 ‰¡§√Õπ)  ·≈–  +140 ‡¡™
(+106 ‰¡§√Õπ)  ª°√ (2543)  ‰¥âÕÕ°·∫∫ √â“ß Air

Cyclone „™â∑¥≈Õß§—¥¢π“¥·√à¥—ß°≈à“«‚¥¬§«∫§ÿ¡µ—«
·ª√∑’Ë‡ âπºà“»Ÿπ¬å°≈“ß·≈–§«“¡¬“«¢Õß vortex finder
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·≈–§«“¡¥—π  æ∫«à“°“√§—¥ÕÕ°¢π“¥·√à -140 ‡¡™ ¬—ß‰¡à
‰¥âº≈¥’æÕ∑’Ë®–π”‰ªª√–¬ÿ°µå„™â‡™‘ßÕÿµ “À°√√¡‰¥â

Taggart (1954) ·≈– Weiss (1985) ‰¥â√«∫√«¡
À≈—°°“√¢Õß  air  sizing  ‰«âÀ≈“¬·∫∫ ‡™àπ gravity-type,

inertia-type, centrifugal roughing ·≈– Cyclone-type

ß“π«‘®—¬π’È®÷ß‰¥âÕÕ°·∫∫·≈– √â“ß vertical  air

classifier ¢÷Èπ‚¥¬„™âÀ≈—°°“√æàπÕ“°“» «π¢÷Èπ‚¥¬„Àâ·√à
ªÑÕπ‚ª√¬≈ß¡“®“°∑àÕªÑÕπ (feeder) µ“¡·π« ¥¡ åµ—Èß ‚¥¬
∑”°“√·ª√§à“Õ—µ√“°“√‰À≈¢ÕßÕ“°“»∑’Ëæàπ «π¢÷Èπ ·≈–
·ª√§à“√–¬– —¡º— √–À«à“ß·√à°—∫Õ“°“» (§«“¡¬“«¢Õß∑àÕ
ªÑÕπ) ¡’«—µ∂ÿª√– ß§åÀ≈—°∑’Ë®–§—¥¢π“¥·√à„ÀâÕ¬Ÿà„π™à«ß -40

‡¡™ +140 ‡¡™ ‚¥¬°“√§—¥ÕÕ° (elimination) ·√à¢π“¥
-140 ‡¡™ ÕÕ°   °“√«‘‡§√“–Àå‡æ◊ËÕ»÷°…“º≈°“√§—¥¢π“¥
·≈–ª√– ‘∑∏‘¿“æ°“√§—¥¢π“¥æ‘®“√≥“∑’Ë°“√°√–®“¬¢π“¥
(size distribution), cumulative % passing, percent frac-

tional recovery,  sharpness index  ·≈–  probable error

«— ¥ÿÕÿª°√≥å·≈–«‘∏’°“√

Vertical Air Classifier

Vertical  Air  Classifier  ‰¥â√—∫°“√ÕÕ°·∫∫·≈–
 √â“ß‚¥¬„Àâ·√àªÑÕπ‰À≈≈ßµ“¡∑àÕªÑÕπ‚¥¬§«“¡‚πâ¡∂à«ß
(gravity) ∑àÕªÑÕπ¡’≈—°…≥– Õ¥≈÷°‡¢â“‰ª„π chamber ´÷Ëß
 “¡“√∂ª√—∫√–¬–§«“¡≈÷°∑’Ë Õ¥‰¥â  ·√à∂Ÿ°≈”‡≈’¬ß‡¢â“ Ÿà∑àÕ
ªÑÕπ‚¥¬ magnetic vibrating feeder  ∑’Ëª≈“¬∑àÕªÑÕπ¡’
°√«¬§«Ë”√Õß√—∫‡æ◊ËÕ™à«¬°√–®“¬·√àªÑÕπ Õ“°“»∂Ÿ°æàπ‡¢â“ Ÿà
chamber ®“° à«π≈à“ß‚¥¬¡’∑àÕ Õ¥‡¢â“·≈–¡’ª≈“¬ª≈àÕ¬
Õ“°“»Õ¬Ÿà„π·π«¥‘Ëß‡¥’¬«°—π°—∫∑àÕªÑÕπ  ∑’Ëª≈“¬∑àÕÕ“°“»
∑”‡ªìπª≈“¬øí°∫—«‡æ◊ËÕ™à«¬°√–®“¬Õ“°“» Õ“°“»∂Ÿ°ªÑÕπ
‡¢â“¥â«¬‡§√◊ËÕßÕ—¥≈¡·≈–§«∫§ÿ¡ª√‘¡“≥°“√‰À≈¢ÕßÕ“°“»
‚¥¬ thin plate orifice  à«π¢Õß overflow ®–∂Ÿ°≈¡æ“
ÕÕ°∑“ß∑àÕ∑’ËÕ¬Ÿà à«π∫π „π¢≥–∑’Ë underflow ®–µ°≈ß Ÿà
 à«π≈à“ß Figure 1 „Àâ√“¬≈–‡Õ’¬¥¢Õßµ—«·∫∫¢Õß‡§√◊ËÕß¡◊Õ
Figure 2 · ¥ß¿“æ‡§√◊ËÕß¡◊Õ∑’Ë √â“ß·≈–ª√–°Õ∫‡ √Á®
æ√âÕ¡∑¥≈Õß  (°“√«‘‡§√“–Àå·√à¢π“¥≈–‡Õ’¬¥„™â photo

scanner «‘‡§√“–Àå)

Figure 1. Detailed diagram of the Vertical Air

Classifier

Figure 2. Photograph of the Vertical Air Classifier

«‘∏’°“√∑¥≈Õß

1. π”·√à‡ø≈¥å ª“√å∑’Ë‰¥â®“°‡À¡◊Õß·√à‡Õ‡´’¬§—¥
¢π“¥¥â«¬µ–·°√ß‡æ◊ËÕµ—¥¢π“¥ +40 ‡¡™ ÕÕ° ®“°π—Èπ
π”·√à∑’Ë‡À≈◊Õ ÷́Ëß‡ªìπ·√à¢π“¥ -40 ‡¡™ ‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘
100 oC  ‡æ◊ËÕ„Àâ‰¥âµ—«Õ¬à“ß∑’Ë·Àâß

2. ‡ªî¥‡§√◊ËÕßÕ—¥≈¡æ√âÕ¡ª√—∫Õ—µ√“°“√‰À≈¢Õß
Õ“°“»∑’Ë§à“µà“ßÊ (Q = 3.32, 4.60, 5.58 ·≈– 6.42 ≈‘µ√/
«‘π“∑’) ‚¥¬„Àâ¡’√–¬– —¡º— ¢Õß·√à°—∫Õ“°“»‡∑à“°—∫ 10 ́ ¡.
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(§à“ B = §à“§«“¡¬“«∑àÕªÑÕπ = 40 ́ ¡.) ·≈– 15 ́ ¡. (§à“
B = §à“§«“¡¬“«∑àÕªÑÕπ = 35 ´¡.) ·µà≈–§à“¢Õßµ—«·ª√
∑”°“√∑¥≈Õß 5 §√—Èß √«¡°“√∑¥≈Õß∑—Èß ‘Èπ 40 §√—Èß

3. ªÑÕπµ—«Õ¬à“ß·√à≈ß∑àÕªÑÕπ  ‡¡◊ËÕ‡ √Á®°“√∑¥≈Õß
·µà≈–§√—Èßπ” underflow ·≈– overflow ‰ª™—Ëß ·≈–π”‰ª
«‘‡§√“–Àå¢π“¥

º≈°“√∑¥≈Õß

º≈¢ÕßÕ—µ√“°“√‰À≈¢ÕßÕ“°“»∑’Ë¡’µàÕª√‘¡“≥¢Õß
overflow ·≈– underflow · ¥ß„π Table 1 ´÷Ëß‡ÀÁπ‰¥â
«à“Õ—µ√“°“√‰À≈¢ÕßÕ“°“»¡“°¢÷Èπ∑”„Àâ‰¥âª√‘¡“≥ over-

flow ¡“°¢÷Èπµ“¡‰ª¥â«¬  ·≈–„π¢≥–‡¥’¬«°—πæ∫«à“√–¬–
 —¡º— √–À«à“ß·√à°—∫Õ“°“» —Èπ (B = 40) ª√‘¡“≥ overflow

®–¡’¡“°°«à“√–¬– —¡º— √–À«à“ß·√à°—∫Õ“°“»¬“« (B = 35)

º≈°“√«‘‡§√“–Àå¢π“¥·√à¢Õß overflow  ·≈–
underflow    „π°√≥’¢Õß§à“Õ—µ√“°“√‰À≈¢ÕßÕ“°“»
(Q) = 6.42 ≈‘µ√/«‘π“∑’ §√—Èß∑’Ë 1 ∑’Ë§à“ B = 40 ́ ¡. · ¥ß„π
Table 2 ´÷Ëß®–æ∫‰¥â«à“ Vertical Air Classifier  “¡“√∂
µ—¥„Àâ¢π“¥ -140 ‡¡™ (-106 ‰¡§√Õπ) ∑’Ë¡’Õ¬Ÿà„π·√àªÑÕπ
37.11% ≈ß‡À≈◊Õ 17.70% „π underflow

Figure  3  · ¥ß§«“¡ —¡æ—π∏å¢Õß¢π“¥·≈–  cu-

mulative % passing  ¢Õß underflow  ∑’Ë‰¥â®“°°“√
∑¥≈Õß∑—Èß 4 §√—Èß∑’Ë ¿“«– Q = 6.42 ≈‘µ√/«‘π“∑’, B = 40

´¡. ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“º≈¢Õß°“√§—¥¢π“¥‚¥¬  Vertical

Air Classifier ∑”„Àâ‰¥â underflow ∑’Ë¡’·√à¢π“¥∑’Ë geo-

metric mean size ∑’Ë 90 ‰¡§√Õπ (-106 ‰¡§√Õπ +75

‰¡§√Õπ)  Õ¬Ÿà„π√–¥—∫µË”°«à“ 20%   „π¢≥–‡¥’¬«°—π
Figure 4 · ¥ß§«“¡ —¡æ—π∏å¢Õß¢π“¥·≈– cumulative

% passing ¢Õß overflow ∑’Ë‰¥â®“°°“√∑¥≈Õß∑—Èß 5 §√—Èß

Table 1. Effects of air flow rate- quantity of overflow increases as air flow rate

increases, and the shorter the length of contact between the mineral

and the air, the greater quantity of overflow.

                     Overflow(g)              Underflow(g)               %loss

  B = 40        B = 35        B = 40        B = 35         B = 40         B = 35

3.32 11.14 7.96 86.54  91.06 2.32 0.98
4.60 16.74 12.28 81.40 85.66 1.86 2.06
5.58 22.42 16.00 74.10 79.76 3.48 4.24
6.42 23.70 18.60 72.76 77.18 3.54 4.22

Air flow rate

(Q , L/S)

Table 2. Results of size analyses of overflow and underflow at Q = 6.42 L/S,

 B = 40 cm , 1st test.

Geometric  %fractional

 mean size      recovery

-400+212 306 100.00 100.00 100.00 100.00
-212+150 181 100.00 51.77 64.14 100.00
-150+106 128 100.00 31.86 49.33 86.15
-106+75 90 93.40 17.70 37.11 63.69
 -75 +53 64 79.50 9.29 27.29 43.55
  -53+38 45 61.20 4.42 18.98 22.92

        -38 38 42.50 2.51 12.76 14.61

Size (micron)
Cumulative & passing

 overflow     underflow      calc.feed



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 24 ©∫—∫∑’Ë 2 ‡¡.¬.-¡‘.¬. 2545
°“√»÷°…“·≈–∑¥ Õ∫°“√§—¥ÕÕ°¢π“¥·√à

∫ÿ≠ ¡  »‘√‘∫”√ÿß ÿ¢ ·≈–§≥–277

Figure 3. Relationship between size and cumulative % passing of underflow at

Q = 6.42 L/S.,  B = 40 cm., number of tests = 5

Figure 4. Relationship between size and cumulative % passing of overflow at

Q = 6.42 L/S., B = 40 cm., number of tests = 5

∑’Ë ¿“«– Q = 6.42 ≈‘µ√/«‘π“∑’, B = 40 ´¡. ‡™àπ°—π ®“°
°√“øæ∫«à“  overflow  ∑’Ë‰¥â¡’ª√‘¡“≥·√à¢π“¥ -106

‰¡§√Õπ (À√◊Õ -40 ‡¡™)   Ÿß∂÷ßª√–¡“≥ 95% ´÷Ëß‡ªìπ
°“√§—¥·√àÕÕ°‰¥â„π√–¥—∫¥’¡“°

º≈°“√∑¥≈Õß¢Õß∑ÿ°µ—«·ª√    ‰¥âπ”· ¥ß‰«â„π
Figure 5 ·≈– Figure 6 „π Figure 5 · ¥ßº≈¢Õß°“√
§—¥¢π“¥·√à¢Õß underflow ∑’Ë Q = 3.32,  4.60,  5.58

·≈– 6.42 ≈‘µ√/«‘π“∑’  ∑’Ë B = 40 ´¡. ‡∑’¬∫°—∫·√àªÑÕπ

„π¢≥–∑’Ë Figure 6  · ¥ßº≈¢Õß°“√§—¥¢π“¥·√à¢Õß
underflow ∑’Ë Q = 3.32, 4.60, 5.58 ·≈– 6.42 ≈‘µ√/«‘π“∑’
∑’Ë B = 40 ´¡. ‡∑’¬∫°—∫·√àªÑÕπ  ´÷Ëß®–æ∫‰¥â™—¥‡®π«à“
‡¡◊ËÕ√–¬– —¡º— ¢Õß·√à·≈–Õ“°“» —Èπ (B = 40 ´¡.) ®–§—¥
¢π“¥‰¥â¥’°«à“‡¡◊ËÕ√–¬– —¡º— ¢Õß·√à·≈–Õ“°“»¬“«  (B =

35 ́ ¡.)  ‚¥¬æ‘®“√≥“®“°™à«ß«à“ß (gap) ∑’Ë¡“°°«à“√–À«à“ß
‡ âπ°√“ø¢Õß·√àªÑÕπ (feed) ·≈–‡ âπ°√“ø¢Õß undeflow

∑ÿ°§à“ Q
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Figure 5. Relationship between size and cumulative % passing of underflow at

Q = 3.32, 4.60,  5.58 and 6.42 L/S., at B = 40 cm. and that of the feed.

Figure 6. Relationship between size and cumulative % passing of underflow at Q = 3.32,

4.60, 5.58 and 6.42 L/S., at B = 35 cm. and that of the feed.

% fractional recovery · ¥ß —¥ à«π‡™‘ßª√‘¡“≥
¢Õß·√à∑’ËÕ¬Ÿà„π undeflow ‡∑’¬∫°—∫·√àªÑÕπ„π·µà≈–™à«ß
¢Õß¢π“¥ Figure 7 · ¥ßº≈¢Õß§«“¡ —¡æ—π∏å√–À«à“ß
¢π“¥·≈– % fractional recovery ∑’Ë Q = 6.42 ≈‘µ√/
«‘π“∑’ ·≈– B = 40 ´¡. ¢Õß°“√∑¥≈Õß∑—Èß 5 §√—Èß æ∫«à“
¢π“¥ -106 + 75 ‰¡§√Õπ´÷ËßµâÕß°“√§—¥ÕÕ°®“° under-

flow ¡’ª√‘¡“≥ª√–¡“≥ 60-65% ´÷Ëß‡ªìπº≈∑’Ëπà“æÕ„®
∑”„Àâ§“¥À¡“¬‰¥â«à“∂â“¡’°“√§—¥¢π“¥´È”‚¥¬„™â under-

flow ‡ªìπ·√àªÑÕπ  —¥ à«ππ’È®–≈¥≈ß‰¥âÕ’°

Õ‘∑∏‘æ≈¢ÕßÕ—µ√“°“√‰À≈¢ÕßÕ“°“» (Q) · ¥ß„π
Table 3 · ¥ß„Àâ‡ÀÁπ«à“‡¡◊ËÕæàπÕ“°“»·√ß¡“°¢÷Èπ % frac-

tional recovery ¢Õß·√à¢π“¥ -106 + 75 ‰¡§√Õπ (´÷Ëß
¢π“¥∑’Ë‡≈Á°°«à“ 106 ‰¡§√Õπ µâÕßæ¬“¬“¡§—¥ÕÕ°) ∑’Ë
§â“ßÕ¬Ÿà„π underflow ®–πâÕ¬≈ß ‚¥¬‡©æ“–∑’Ë Q = 6.42

≈‘µ√/«‘π“∑’   “¡“√∂µ—¥ÕÕ°¢π“¥·√à∑’Ë‡≈Á°°«à“ 106 ‰¡§√Õπ
≈ß‡À≈◊Õ 17.70% „π underflow ®“°‡¥‘¡∑’Ë¡’Õ¬Ÿà 37.11%

„π·√àªÑÕπ
Õ‘∑∏‘æ≈¢ÕßÕ—µ√“°“√‰À≈¢ÕßÕ“°“» (Q) · ¥ß
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Figure 7. Relationship between size and % fractional recovery at Q = 6.42 L/S

and B = 40 cm. number of tests = 5

‡ªìπ¿“æ√«¡µàÕ°“√≈¥≈ß¢Õß cumulative % passing ¢Õß
·√à¢π“¥ -106 ‰¡§√Õπ„π underflow ∑’Ë§à“ B = 40 ´¡.
·≈– B = 35 ´¡. „π Figure 8 æ∫«à“√–¬– —¡º— √–À«à“ß
·√à°—∫Õ“°“» —Èπ (B = 40) „Àâ§à“ cumulative % passing

∑’ËπâÕ¬°«à“ ´÷Ëß· ¥ß«à“¡’§«“¡ “¡“√∂„π°“√§—¥¢π“¥·√à∑’Ë
‰¡àµâÕß°“√ÕÕ°®“° underflow ‰¥â¥’°«à“

Figure 9 · ¥ß„Àâ‡ÀÁπ∂÷ßº≈¢ÕßÕ—µ√“°“√‰À≈¢Õß
Õ“°“» (Q) ∑’Ë¡’µàÕ % fractional recovery ∑’Ë¢π“¥·√à
-106 + 75 ‰¡§√Õπ„π underflow  ”À√—∫§à“ B = 40 ́ ¡.
·≈– B = 35 ´¡. ‡¡◊ËÕÕ—µ√“°“√‰À≈¢ÕßÕ“°“»¡“°¢÷Èπ %
fractional recovery ≈¥≈ß „π¢≥–∑’Ë√–¬– —¡º— √–À«à“ß
·√à°—∫Õ“°“» —Èπ (B = 40 ´¡.) ®–∑”„Àâ % fractional

recovery πâÕ¬°«à“ ´÷Ëß· ¥ß«à“¡’§«“¡ “¡“√∂„π°“√§—¥
¢π“¥·√à∑’Ë‰¡àµâÕß°“√ÕÕ°®“° underflow ‰¥â¥’°«à“

Table 3. Demonstrates the reduction of % fractional recov-

ery while increasing air flow rate(Q) of mineral size

at  -106 + 75 micron.

%fractional

    recovery

3.32 97.00 25.71 34.85 87.49
4.60 96.90 25.56 36.97 88.76
5.58 96.40 19.52 35.95 77.39
6.42 93.40 17.70 37.11 63.69

Air flow ate

(Q, L/S)

Cumulative & passing

 overflow      underflow        feed

°“√«‘‡§√“–Àåª√– ‘∑∏‘¿“æ¢Õßº≈°“√§—¥¢π“¥
«‘‡§√“–Àå‰¥â‚¥¬°“√§”π«πÀ“§à“ sharpness index (S.I.)

·≈–§à“ probable error (Epm) ‚¥¬Õ“»—¬§à“ d
25

 , d
50

 ·≈–
d

75
 (Kelly and Spottiswood, 1982) ´÷Ëß· ¥ßº≈°“√

«‘‡§√“–Àå„π Table 4  ”À√—∫√–¬– —¡º— √–À«à“ß·√à°—∫
Õ“°“»‡∑à“°—∫ 35 ´¡.  æ∫«à“‡¡◊ËÕ‡æ‘Ë¡Õ—µ√“°“√‰À≈¢Õß
Õ“°“»¡’º≈∑”„Àâ§à“ sharpness index ≈¥≈ß ·≈–∑”„Àâ
§à“ probable error  Ÿß¢÷Èπ´÷Ëß –∑âÕπ∂÷ßª√– ‘∑∏‘¿“æ∑’Ë≈¥
≈ß‡¡◊ËÕ‡æ‘Ë¡Õ—µ√“°“√‰À≈¢ÕßÕ“°“»  ·µàÕ¬à“ß‰√°Áµ“¡§à“
sharpness index ·≈–§à“ probable error ‡ªìπ§à“∑’Ë
«‘‡§√“–Àåª√– ‘∑∏‘¿“æ°“√°√–®“¬µ—«¢Õß¢π“¥‡¡Á¥·√à‰ª
µ“¡™—Èπ¢Õßµ–·°√ß¢π“¥µà“ßÊ ‚¥¬π”µ—«‡≈¢¢Õß d

25 
·≈–

d
75 

¡“§”π«≥ ·µàß“π«‘®—¬π’ÈµâÕß°“√¥Ÿ°“√§—¥ÕÕ° (elimi-

nation) ¢Õß¢π“¥ -106 ‰¡§√Õπ´÷Ëß¡’§à“ % fractional
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Figure 8. Increase of air flow rate results in a decrease of cumulative % passing in

underflow at the size -106 micron of both at B = 40 cm and B = 35 cm.

Figure 9. Increase of air flow rate results in a decrease of % fractional recovery in underflow

at the size -106 + 75 micron of both at B = 40 cm and B = 35 cm.

Table 4. Efficiency  of  the  size  classification

operated by Vertical Air Classifier at

B = 35 cm.

Air flow ate

   (Q, L/S)

       3.32          33.0       40.0       47.0       0.70       7.0
4.60 35.0 44.0 57.0 0.61 11.0
5.58 40.0 48.0 66.0 0.61 13.0
6.42 41.0 52.0 74.0 0.55 16.5

   d
25

   d
50

  d
75

 S.I.      Epm

recovery ∑’Ë√–¥—∫ª√–¡“≥ 80% À√◊Õ d
80
 ®÷ß‰¡à‡À¡“– ¡

∑’Ë®–π”¡“„™âª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß  Vertical  Air

Classifier π’È

«‘®“√≥åº≈°“√∑¥≈Õß

Õ—µ√“°“√‰À≈¢ÕßÕ“°“» (Q) ¡’º≈∑”„Àâ‰¥âª√‘¡“≥
overflow ¡“°¢÷Èπ (Table 1) ·≈–¡’Õ‘∑∏‘æ≈µàÕ°“√∑’Ë®–§—¥
ÕÕ°·√à¢π“¥ -106 ‰¡§√Õπ¡“°  §◊Õ‡¡◊ËÕ‡æ‘Ë¡Õ—µ√“°“√
‰À≈ ́ ÷ËßÀ¡“¬∂÷ßÕ—µ√“§«“¡‡√Á«¢ÕßÕ“°“»∑’Ë «π¢÷Èπ¢Õß°“√
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µ°≈ß¡“¢Õß‡¡Á¥·√à ®–∑”„Àâ·√à¢π“¥ -106 ‰¡§√Õπ¡’Õ¬Ÿà
„π underflow πâÕ¬≈ß·≈–‰ªÕ¬Ÿà„π overflow ¡“°¢÷Èπ
(Table 3 and Figure 8) °≈à“«§◊Õ ≈¥®“° 25.71% ¡“
‡À≈◊Õ 17.11% „π underflow  πÕ°®“°π—Èπæ∫«à“Õ—µ√“
°“√‰À≈¢ÕßÕ“°“»∑”„Àâ‰¥â underflow ∑’Ë¡’ % fractional

recovery ∑’Ë¢π“¥·√à -106 + 75 ‰¡§√ÕππâÕ¬≈ß´÷Ëß· ¥ß
«à“¢π“¥¢Õß·√à∑’Ë‰¡àµâÕß°“√„ÀâÕ¬Ÿà„π underflow ¡’πâÕ¬≈ß
µ√ßµ“¡«—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È ‡æ√“–«à“‡¡◊ËÕ§—¥·√à¢π“¥
‡≈Á°°«à“ 106 ‰¡§√ÕπÕÕ°®“° underflow ‰¥â¥’°Á®–∑”„Àâ
‰¥â underflow ∑’Ë¡’¢π“¥·√à™à«ß - 40 ‡¡™ (~ 400 ‰¡§√Õπ)
+140 ‡¡™ (106 ‰¡§√Õπ) ´÷Ëß “¡“√∂π”‰ª®”Àπà“¬‰¥â
µ√ßµ“¡§«“¡µâÕß°“√¢ÕßÕÿµ “À°√√¡

√–¬– —¡º— √–À«à“ß·√à·≈–Õ“°“» (B)  ∑’Ë —Èπ°«à“
(B = 40 ´¡. §◊Õ√–¬– —¡º—  10 ´¡.) „Àâº≈°“√§—¥¢π“¥
∑’Ë¥’°«à“ °≈à“«§◊Õ‰¥â°“√§—¥ÕÕ°·√à¢π“¥ -106 ‰¡§√Õπ ‰¥â
¡“°°«à“ (‡∑’¬∫°—∫ B = 35 ´¡. §◊Õ√–¬– —¡º—  15 ´¡.)
(Figure 8) ·≈–„π¢≥–‡¥’¬«°—π‰¥â§à“ % fractional re-

covery ∑’Ë¢π“¥·√à -106 + 75 ‰¡§√ÕππâÕ¬°«à“ ÷́Ëß· ¥ß
«à“¢π“¥¢Õß·√à∑’Ë‰¡àµâÕß°“√„ÀâÕ¬Ÿà„π underflow ¡’πâÕ¬≈ß
(Figure 9)

º≈°“√«‘®—¬§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ∂÷ß»—°¬¿“æ°“√∑’Ë®–
§—¥ÕÕ°·√à‡ø≈¥å ª“√å¢π“¥‡≈Á°°«à“ 106 ‰¡§√Õπ ‡æ◊ËÕ„Àâ
‰¥â underflow ∑’Ë¡’¢π“¥·√à„π™à«ß -40 + 140 ‡¡™ ¡’
§«“¡‡ªìπ‰ª‰¥â Ÿß   ·≈–‡™àπ‡¥’¬«°—π°—∫«‘∏’°“√·µàß·√àÀ√◊Õ
§—¥¢π“¥·√à‚¥¬∑—Ë«‰ª∑’Ë®–µâÕß¡’°“√§—¥·√àÀ√◊Õ·µàß·√à´È”
‡æ◊ËÕ„Àâ‰¥âº≈‘µ¿—≥±å∑’ËµâÕß°“√ Vertical Air Classifier π’È
°Á‡™àπ°—πÀ“°¡’°“√§—¥ÕÕ°´È”‚¥¬°“√µàÕ«ß®√‡ªìπÕπÿ°√¡
°Á®–„Àâº≈¥’¬‘Ëß¢÷Èπ·≈– ¡§«√∑’Ë®–»÷°…“∑¥≈Õß„π√–¥—∫
ª√–≈Õß (pilot scale) ·≈–„π√–¥—∫°“√§â“ (commercial

scale) µàÕ‰ª

∫∑ √ÿª

Air classifier ¡’§«“¡‡À¡“– ¡∑’Ë®–„™â§—¥¢π“¥·√à
·∫∫·Àâß ‡¡Á¥≈–‡Õ’¬¥  °“√∑¥≈Õß§√—Èßπ’È¬◊π¬—π§«“¡‡ªìπ
‰ª‰¥â¢Õß°“√§—¥¢π“¥∑’Ë·√à‡¡Á¥≈–‡Õ’¬¥∑’Ë 106 ‰¡§√Õπ
÷́Ëß‡ªìπ¢π“¥¢Õß·√à∑’Ë®– “¡√∂§—¥¢π“¥  ‚¥¬‡©æ“–°“√

§—¥¢π“¥‚¥¬°“√µ—¥ÕÕ° (size elimination) Õ“®¡’¢π“¥
∑’Ë≈–‡Õ’¬¥À√◊ÕÀ¬“∫°«à“ 106 ‰¡§√Õπ ´÷Ëß “¡“√∂∑”°“√
§—¥¢π“¥‰¥â‚¥¬°“√·ª√§«“¡‡√Á«≈¡ √–¬– —¡º— ¢Õß·√à°—∫
Õ“°“»   ·µàÕ¬à“ß‰√°Áµ“¡°“√∑’Ë®–∑”°“√§—¥¢π“¥„Àâ‰¥â
§ÿ≥ ¡∫—µ‘µ“¡¢âÕ°”Àπ¥¢ÕßºŸâ´◊ÈÕ  ®”‡ªìπ∑’Ë®–µâÕß∑”°“√
§—¥¢π“¥ È́”‚¥¬°“√µàÕ‡§√◊ËÕß§—¥¢π“¥‡ªìπÕπÿ°√¡
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