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Dobor podzespotow przenosnika

Warunki pracy
przenosnika

Urzadzenie napinajace Naped

Prawidtowo funkcjonujgcy przenosnik tasmowy posiada poprawnie dobrane:
- urzadzenie napinajace,
- tasme,
- uktad napedowy;
z uwzglednieniem warunkow pracy przenosnika oraz wzajemnych relacji
miedzy poszczegdlnymi podzespotami.
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Conveyor
Equipment
Manufacturers
Association

Organizacja stuzgca producentom i projektantom urzadzen
przenosnikowych na catym swiecie od 1933 roku.

Zrzesza firmy, ktore reprezentujg wiodgcych projektantow,
producentow i instalatorow przenosnikow, elementow
przenosnikow i systemow transportu materiatow.

Firmy dobrowolnie stosujq sie do standardow
projektowania, produkcji i bezpiecznej eksploatacji w celu
promowania rozwoju branzy i nowoczesnych technologii

transportu .
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Etapy doboru podzespotow wg CEMA

Charakterystyka materiatu transportowanego
Wydajnosc, szerokosc tasmy i jej predkosc
Zestawy kraznikowe

Sity w tasmie i moc napedu

Dobor typu tasmy

Bebny i waty

t uki werykalne

Silnie nachylone odcinka przenosnika
Uktad napinania, urzgdzenia czyszczgce
Zatadunek i roztadunek

Sterowanie uktgdem napedowym
Eksploatacja i bezpieczenstwo

\ www.agh.edu.pl \



AGH Charakterystyka materiatow sypkich

= kat usypu naturalnego materiatu (angle of repose)

= kgt usypu materiatu spoczywajgcego na przemieszczajgcej sie
tasmie przenosnikowej (angle of surcharge) , zwykle 5-15" mniejszy
od kata usypu naturalnego

www.agh.edu.pl \
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AGH Kat usypu materiatu

Flow
Very free flowing 1* Free flowing 2* Average flowing 3* Sluggish 4*
Angle of Surcharge kgt usypu na tasmie
5° 10° 20° 25° 30°

10°¢

Angle of Repose kat usypu naturalnego

0-19° 20-25° 30-34° 35-39° 40° - up
Material Characteristics
Uniform size, very Rounded, dry pol- Irregular, granular or | Typical common Irregular, stringy,
small rounded parti- ished particles, of lumpy materials of materials such as fibrous, interlocking
cles, either very wet or | medium weight, such | medium weight, such | bituminous coal, material, such as
very dry, such as dry as whole grain and as anthracite coal, cot- | stone, most ores, efc. wood chips, bagasse,
silica sand, cement, beans.

tonseed meal, clay, etc. tempered foundry

sand, etc.

AR e Y

wet concrete, elc.
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aci  Charakterystyka materiatow sypkich - CEMA

Material Characteristics

Code

Very fine—100 mesh and under
Fine—1/8 inch and under

Rozmiar Granular—Under 1/2 inch
Lumpy—containing lumps over 1/2‘ inch
Irregular—stringy, interlocking, mats together
Very free flowing—angle of repose less than 19°

Kat usypu Free-flowing—angle of repose 20° to 29°
Average flowing—angle of repose 30° to 39°
Sluggish—angle of repose 40° and over
Nonabrasive

- s Abrasive

Scieralno$¢

Very abrasive
Very sharp—cuts or gouges belt covers

Pozostate cechy
charakterystyczne

Very dusty

Aerates and develops fluid characteristics
Contains explosive dust

Contaminable, affecting use or saleability
Degradable, affecting use or saleability
Gives off harmful fumes or dust

Highly corrosive

Mildly corrosive

Hygroscopic

Interlocks or mats

QOils or chemical present—may affect rubber products
Packs under pressure

Very light and fluffy—may be wind-swept
Elevated temperature

N<XS<CH0WIToUTZIZIr|lovwou|dwNkRr|[mMooOw>
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Example: A very fine material that is free-
flowing, abrasive, and contains explosive dust

would be designated: Class A26N
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Charakterystyka materiatow sypkich - CEMA

Average Angle of Recommended
Material weight repose maximum inclination Code
(Ibs/cu ft) (degrees) (degrees)
Ashes, fly 40-45 42 20-25 A37
Cement, Portland 72-99 30-44 20-23 A36M
Coal, anthracite, river, or culm, % inch and under 60 35 18 B35TY
Coal, lignite 40-45 38 22 D36T
Copper ore 120-150 30-44 20 *D37
Dolomite, lumpy 80-100 30-44 22 D36
Gravel, dry, sharp 90-100 30-44 15-17 D37
Lignite, air-dried 45-55 30-44 *D35
Rock, soft, excavated with shovel 100-110 30-44 22 D36
Salt, common dry, fine 70-80 25 11 D26TUW
Sandstone, broken 85-90 30-44 D37
Wood chips 10-30 45 27 E4A5WY
Coal, anthracite, river, or culm,1/8 inch and under 60 35 18 B35TY
Coal, anthracite, sized 55-60 27 16 C26
Coal, bituminous, mined 50 mesh and under 50-54 45 24 B45T
Coal, bituminous, mined and sized 45-55 35 16 D35T
Coal, bituminous, mined, run of mine 45-55 38 18 D35T
*Coal, bituminous, mined, slack,1/2 inch and under 43-50 40 22 C35T
D36T

0

D36T
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AGH Dobor szerokosci tasmy

18

16

14

Wymiar bryt

V18 24 30 36 42 48 54 60 66 72 78 84 90 96

Szerokos¢ tasmy

Figure 4.1 Belt width necessary for a given lump size. Fines: no greater than 1/10
maximum lump size.

www.agh.edu.pl \



i -

Zalecana
predkosc
maksymalna

1 m/s = 196,85 ft/min
1ft=0.3048 m

Material Being Conveyed

Belt Speeds (fpm)

Belt Width (inches)

Grain or other free-flowing, nonabrasive 500 18
material 700 24-30
800 36-42
1000 48-96
Wegiel, wilgotna glina, 400 18
nadktad, kamien 600 24-36
drobnokruszony 800 42-60
1000 72-95
Heavy, hard, sharp-edged ore, coarse- 350 18
crushed stone 500 04-36
600 Over 36
Foundry sand, prepared or damp; shake- 350 Any width
out sand with small cores, with or without
small castings (not hot enough to harm
belting)
Prepared foundry sand and similar damp 200 Any width
(or dry abrasive) materials discharged from
belt by rubber-edged plows
Nonabrasive materials discharged from 200, Any width
belt by means of plows except for wood
pulp, where 300 to
400 is preferable
Feeder belts, flat or troughed, for feeding 50 to 100 Any width

fine, nonabrasive, or mildly abrasive mate-

- rials from h ers and bins
www.agh.edu.pl oER \
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acn Przyktad: parametry przenosnika tasmowego

Dane wejsciowe:

» Wegiel, anthracite, sized

» Woydajnosc¢: 1000 tph

» Diugosc¢: 1000 m - 3300 feet

» Wysokos¢ podnoszenia: 115 feet

Wstepne zalozenia:

» Predkosc tasmy: 600 fpm
» Szerokosc tasmy: 42 inches

\ www.agh.edu.pl \
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AGH Pole przekroju strugl

/| « = angle of surcharge, degrees

' : B = angle of idler roll, degrees
AN I = area of surcharge, square inches
= base trapezoidal area, square inches
= length, one edge of trapezoidal ar2a, inches

= length, other edge of trapezoidal area, inches
' = height of trapezoidal area, inches
= slant length trapezoid, inches

= radius of surcharge arc, inches

= horizontal projection of slant side of trapezoid,
inches

-~
.\.
S,
9]
I

| edge distance, edge of material to edge of belt,
\V inches
D b = width of belt, inches

Standard edge distance ¢ = .055 6 + 0.9, inches

www.agh.edu.pl \
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Weryfikacja doboru szerokosci tasmy i jej predkosci

Okreslenie kata usypu.

- The surcharge angle, on the average, will be 5 degrees to 15 degrees less than the angle of repose.

(ex 27°-12°= ]_5°) Coal, anthracite, sized 27

Okreslenie gestosci nasypowej (Ib/fts). Coal, anthracite, sized | 55-60

Wybor ksztattu niecki.

Select a suitable conveyor belt speed.

Obliczenie wydajnosci objetosciowej przy zatozonej predkosci (600fpm) [ft3/hr].

(ex. 1000 tph x 2000 / 60 = 33333 ft3/hr) Fo s - phx2000

material density

Wyznaczenie wydajnosci jednostkowej (przy v = 100 fpm [0,5 m/s]).

Capacity (equivalent) = (frB/lzr) x(
(ex. Capacity (eqiuv) = 33333 x (100 / 600 fpm) = 5555 ft3/hr
Dobor szerokosci tasmy

100 )
actual belt speed (fpm)

Weryfikacja predkosci tasmy

www.agh.edu.pl \
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e \Wydajnosc objetosciowa jednostkowa

Table 4-3. 35-degree troughed belt—three equal rolls standard edge distance = 0.055b + 0.9 inch.

Ay - Cross Section of Load Capacity at 100 FPM
Belt (ft%) (ft¥/hr)
Width
(Inches) Surcharge Angle Surcharge Angle
0° 5° 10° 15° 20° 25° 30° 0° 52 10° 157 20° 25 30
18 144 160 177 | 194 | 212 230 .248 864 964 1066 1169| 1274 1381 1492
24 278 309 .341 373 | 406 440 474 1668 1857 2048| 2241| 2438 2640 2847
30 455 506 557 | .609| .662 .716 .772| 2733 3039 3346| 3658| 3975 4300 4636
36 676 751 .826 | .903| .980 1.060 1.142| 4058 4508 4961 5419| 5886 6364 6857
42 940 1.044 1.148 |1.254 | 1.361 1.471 1.585| 5644 6266 6891| 7524| 8169 8830 9511
48 1248 1.385 1523 (1.662| 1.804 1.949 2.099| 7491 8312 9138 9974| 10825 11698 12598
54 1.599 1.774 1950 (2.128 | 2.309 2494 2.686| 9598 10646 11700| 12768 | 13855 14969 16118
60 1.994 2211 2429 (2.651| 2876 3.107 3.345| 11966 13269 14580| 15906 | 17257 18642 21058
72 2.913 3.229 3.547 |3.869 | 4.197 4.532 4.879| 17484 19378 21285| 23215| 25182 27196 29275
\ 84 4.007 4.440 4.876 |5.317| 5.766 6.226 6.701| 24043 26641 29256| 31902 | 34597 37360 40210
96 5274 5842 6.415 |6.994 | 7.584 8.189 8.812| 31645 35058 38490| 41966 | 45506 49134 52876
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AGH Rozstaw zestawow krgznikowych

Dobér rozstawu z uwzglednieniem: ciezaru taSmy i materiatu transportowanego, typu kraznikow, zwisu tasmy,
trwatosci, typu tasmy, napiecia tasmy i promieni tukéw wertykalnych i horyzontalnych

Table 5-2. Suggested normal spacing of belt idlers (S;).*

Troughing Idler Spacing
Weight of Material Handled, Ibs/cu ft
Belt Width
(inches) 30 50 75 100 150 200 Return Idlers
18 5.5 5.0 5.0 5.0 4.5 4.5 10.0
24 5.0 4.5 4.5 4.0 4.0 4.0 10.0
30 5.0 4.5 45 4.0 4.0 4.0 10.0
36 5.0 4.5 4.0 4.0 3.5 3.5 10.0
42 4.5 4.5 4.0 3.5 3.0 3.0 10.0
48 4.5 4.0 4.0 3.5 3.0 3.0 10.0
54 4.5 4.0 3.5 3.5 3.0 3.0 10.0
60 4.0 4.0 3.5 3.0 3.0 3.0 10.0
72 4.0 3.5 3.5 3.0 2.5 2.5 8.0
84 3.5 3.5 3.0 2.5 2.5 2.0 8.0
96 3.5 3.5 3.0 2.5 2.0 2.0 8.0

* Spacing indicated in feet. Spacing may be limited by load rating of idler. See idler load
ratings in Tables 5-7—5-11.




Obliczenia wydajnosci

DIN 22101:1982-02 Belt Conveyors for Bulk Materials Calculations by CEMA
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AGH Przyktad: dobor parametrow

» Predkosc¢ tasmy: 600 fpm (3,06 m/s)

» Szerokosc tasmy: 42 inches (1067 mm)
» Kat niecki: 35°

» 5555 [ft3/hr] / 7524 [ft3/hr] = 74%

» Rozstaw zestawow: 4.5 feet (1,37 m)

\\
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AGH Dobdr krgznikow

Trwatos¢ krgznikow zalezy od: uszczelnien, tozysk, grubos¢ plaszcza, predkosci tasmy,

wilasnosci materiatu transportowanego, obstugi, otoczenia, temperatury, i doboru typu

krgznika wg CEMA. CEMA B load rating based on minimum L,, of 30,000 hours at 500 rpm
CEMA C load rating based on minimum L;, of 30,000 hours at 500 rpm

CEMA D load rating based on minimum L,, of 60,000 hours at 500 rpm
CEMA E load rating based on minimum L,, of 60,000 hours at 500 rpm

Table 5-1. Idler classification.

Former Series Roll Diameter Belt Width
Classification Number (inches) (inches) Description
A4 STANDARD WITHDRAWN
A5 OCTOBER 1, 1996
B4 I 4" 18" through 48" Light Duty
B5 I 5" 18" through 48" "
ca* Il g 18" through 60" | Medium Duty
C5 1] 5° 18" through 60" "
Cé v 6" 24" through 60" .
D5 None 5" 24" through 72" "
D6 None 6" 24" through 72" "
E6 \" 6" 36" through 96" Heavy Duty
E7 VI 7 i 36" through 96" "

www.agh.edu.pl \
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AGH Krok 1 Dobor kraznikow

Obcigzenie kraznika (Ibs) = CIL = (WB + (WM x Kl)) x SI) + IML

gdzie:

» WB = Ciezar tasmy (Ibs/ft) use actual or estimate from Table 5-5

» WM = Ciezar materiatu (Ibs/ft) = (Q x 2000) / (60 x Vee)

» Q = Wydajnos¢ masowa (tons per hour)

» Vee = Predkosc¢ tasmy (fpm)

» Sl = Rozstaw zesdtawow (ft)

» Kl = Wspobtczynnik udziatu bryt (see Table 5-6)

» IML = Dodatkowe obcigzenie promieniowe kraznika ( Ibs)l =(DxT)/(6xSI

gdzie: g fc o
— D = Podniesienie (in.) j /CD j Tir‘r
T = Sita w tasmie (Ibs)

— Sl = Rzostaw zestawow (ft) R ; s/ J

IML

www.agh.edu.pl \
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AGH Krok 1 Dobor kraznikow

- clezar tasmy
» WB = Ciezar tasmy(lbs/ft)

Table 5-5. WB-Estimated average belt weight, multiple- and reduced-ply belts, Ibs/ft.

Material Carried, Ibs/cu ft Coal, anthracite, sized | 55-60

Belt Width
(inches (b)) 30-74 75-129 130-200

18 3.5 4.0 4.5

24 4.5 5.5 6.0

30 6.0 7.0 8.0

36 9.0 10.0 12.0

42 11.0 12.0 14.0 |

48 14.0 15.0 17.0

54 16.0 17.0 19.0

60 18.0 20.0 22.0

72 21.0 24.0 26.0

84 25.0 30.0 33.0

96 30.0 35.0 38.0

1. Steel cable belts increase the above value by 50%.

www.agh.edu.pl \



1]

AGH Krok 1 Dobor kraznikow
- WSp. udziatu bryt

» Kl = Wspotczynnik udziatu bryt

Table 5-6. K1-Lump adjustment factor.

Maximum Material Weight, Ibs/cu ft Coal, anthracite, sized | 55-60
Lump Size
{inches) S0 75 1040 125 150 175 200
4 1.0 1.0 1.0 1.0 1.1 1.1 1.1
6 1.0 1.0 1.0 1.1 1.1 1.1 1.1
8 1.0 1.0 1.1 1.1 1.2 1.2 1.2
10 1.0 1.1 1.1 1.1 1.2 1.2 1.2
12 1.0 1.1 1.1 1.2 1.2 1.2 1.3
14 1.1 1.1 1.1 1.2 1.2 1.3 1.3
16 1.1 1.1 1.2 1.2 1.3 1.3 1.4
18 1.1 1.1 1.2 1.2 1.3 1.3 1.4

www.agh.edu.pl \



Acu Dobdr kraznikow e

Obcigzenie nosnego zestawu krgznikowego (lbs)

CIL=((11+ (55x1.0)) x4.5) + 0 = 297 Ibs

gdzie:

» Ciezartasmy WB = 11 |bs/ft

» Ciezar materiatu WM = (1000 x 2000) / (60 x 600 ) = 55 Ibs/ft
» Wydajnosc¢ Q = 1000 tons per hour

» Predkosc tasmy Vee = 600 fpm

» Rozstaw zestawow krgznikowych Sl = 4.5 ft

» Wsp. udziatu bryt KI = 1.0

» Sita promieniowa IML =0

Obcigzenie zestawu dolnego (Ibs) = CILR = (11 x 10) + 0 = 110 Ibs

\ Rozstaw zestawow dolnych Sl = 10.0 ft



AGH

Nosnosc¢ zestawu dla krgznikow wg CEMA, Ibs

2000

Table 5-7. Load 1

18
24

Ratings based on

Belt Width (inche 1 500

~* 1000

Table 5-9, Load ratings for CEMA D idlers, Ibs (rigid frame).

l

Tasma 42', niecka 35°

500

T'wo Roll “Vee™ Returm

atenary where

Table 5-8. Load rating) — TR 13‘; i
Belt Width dinchesy | 2 O —1 1300
S | CEMA B CEMA C CEMA D CEMAE g
I 30000h 30000h 60000h 60000h o0
e - 500rpm 500rpm 500rpm 500rpm 1300
I b o w | o
@ \ %0 96 1750 | 1628 | 1575 400 1300
102 250 1300

Ratings hased on minkmum £ g of 30000 hours at 500 rpm.
“Use CEMA D return idler

www.agh.edu.pl

Notes:

Ratings based on minimum £ g of 60,000 hours at S0 rpm.

1. Obcigzenie kraznika wyznaczono dla zestawow trdjkraznikowych (Tables 5.7-5.10)
2. Mozna stosowac dla kraznikéw nadawowych.
3. Rozktad obcigzenia kraznikéw 70% kraznik srodkowy i 15% boczny.
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acn K2 = Wptyw obcigzenia na trwatos¢ nominalng tozyska

Table 5-7. Load ratings for CEMA B idlers, Ibs (rigid frame).

L, (skorygowana) = L,, (obliczona) x K2 x K3A x K3B
100 .

CIL = 297 Ibs

K2 Factor

8.0
6.0
40

20

Trough Angle
Belt Width (inches) | 20° || 35° || 45° | Single Roll Return
18 410 || 410|| 410 220
24 410 || 410|| 410 190
30 410 || 410|| 410 165
36 410 || 410|| 396 155
| 42 390 || 363 || 351 140
48 380 (| 353 342 130

Ratings based on minimum L ;; of 30.000 hours at 500 rpm.

~

~

=

N Ball Bearing
s [ | Roller Bearing
Qh .
'\‘ ~ _ -
‘< ‘%‘_ - _
0.5 0.6 0.7 08 0.9 1.0

CIL (Calculated Idler Load

Idler Load Rating

Trwatos¢ L10 = (30,000 x 2.0) = 60,000 h

www.agh.edu.pl \

1.0

. =297 /363 =0.82 >K2 = 2.0



AGH K3A = Wptyw predkosci tasmy
oy
80 1\
70 L
60 L
Z:g \’\
30 \\\
00

50 100 200 30 400 500 850
Roll Speed (rpm)

Belt Speed(pm) X 12 - 609 x 12 / (4 x 3.14) = 573 rpm > K3A = 0.9

Roll Diameter (in) X 1t

rpm =

K3B = Wptyw srednicy krgznika
—

1.75

1.50 —
———

125

K3B Factor

1.00
4 5 6 7

Roll Diameter (in.) 4 cale> K3B = 1.0
Trwalos$é L10 = (60,000 x 0.9 x 1.0 ) = 54,000 hours cale :

www.agh.edu.pl \



K4 = Wptyw otoczenia

AGH
» K4A = Wptyw kultury eksploatacji E —
£ 1€
-
Srednia> K4A = 0.5 8
. Type of Maintenance
» K4B = Wpltyw warunkow eksploatacii 10 =
_—
Zapylenie, wilgotnos$é¢-> K4B = 0.6 aa
f T~
. s £ & % & ¢ E g,
» K4C = Effect of operating temperature E FRE i F 3B
on potential idler life. SO — )
9/5*%26°C+32 = 79 °F> K4C = 1.0
§ 1 EE—
Trwafto$é L10 = (54,000 x 0.5 x 0.6 x 1.0 ) ¢ ==
= 16,200 h 2
0'00 130 150 170 190 210 300

www.agh.edu.pl Temperature(degrees F)
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CEMAC

AGH

100
8.0
6.0
40

K2 Factor

20
00

www.agh.edu.pl

Table 5-8. Load ratings for CEMA C idlers, Ibs (rigid frame).

Trough Angle
Two Roll
Belt Width (inches) || 20° | 35° | 45° | Single Roll Return | **Vee” Return
18 900 | 900 | 900 475
24 900 | 900 | 900 325 500
30 900 | 900 | 900 250 500
36 900 | 837 | 810 200 500
42 850 | 791 | 765 150 500
48 800 | 744 | 720 125 500
54 750 | 698 | 675 i 500
60 700 | 650 | 630 * 500
66 * 500
Ratings based on minimum L ;5 of 30,000 hours at 500 rpm.
*Use CEMA D return idler
Ball Bearing

Roller Bearing

1.0

0.6

0.7

08

09

1.0

CIL (Calculated Idler Load) = 297 / 791 = 0.4 > K2 = 10.0

Idler Load Rating
Trwatos¢ L10 = (30,000 x 10.0 x 0.9 x 0.5 x 0.6) = 81,000 h
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Sredni ciezar czesci ruchomych
zestawu krgznikowego (Ibs)

www.agh.edu.pl

Table 5-11. Average weight (Ibs) of troughing idler rotating parts—steel rolls.

CEMA Idler Class
Belt Width
(inches) B4 B3 C4 C5 Cé6 D5 D6 E6 E7

18 15.0|| 19.2 | 145 | 19.1 | 26.7

24 18.3|| 242 | 175 | 23.2 | 32.6 | 23.2 | 32.6

30 21.8|| 283 | 20.5 | 26.8 | 38.0 | 26.8 | 38.0

36 25.3|| 33.0 | 23.5 | 31.3 | 436 | 31.3 | 43.6 64.8 81.8
42 30.8|| B8.1 | 26.5 | 35.2 | 49.2 | 35.2 | 49.2 73.3 91.7
48 329|| 416 | 29.5 | 39.3 | 54.8 | 39.3 | 54.8 819 | 101.3
54 459 | 62.3 | 45.9 | 62.3 93.6 | 121.8
60 50.1 | 68.3 | 50.1 | 68.3 | 102.2 | 132.7
72 579 | 77.8 | 119.4 | 154.5
84 132.0 | 164.0
96 145.3 | 173.0

Table 5-12. Average weight (Ibs) of return idler rotating parts—steel rolls.
CEMA Idler Class
Belt Width
(inches) B4 B5 4 Cs Cceé D5 D6 E6 E7

18 13.1|| 16.3 | 12.2 | 16.6 | 21.6

24 16.3|| 20.9 | 15.2 | 20.1 | 27.1 | 20.9 | 30.1

30 19.5/| 245 | 182 | 240 | 32.3 | 25.8 | 35.4

36 22.7|| 285 | 21.2 | 28.0 | 37.6 | 30.1 | 40.5 59.0 70.0
42 26.0|||33.0 | 246 | 32.1 | 43.3 | 343 | 47.2 67.4 80.1
48 27.4|| 36.1 | 276 | 36.1 | 484 | 38.7 | 54.4 75.6 89.9
54 43.4 | 60.8 83.2 99.9
60 49.2 | 68.1 92.2 | 109.4
72 55.1 | 749 | 109.4 | 129.0
84 114.0 | 136.2
96 122.0 | 149.8
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aai - Dobor mocy napedu - opory ruchu

rédia oporoéw ruchu przenosnika.

Opory ruchu kraznikow. WG ) g’wane
Opory przeginania tasmy.
Opory zwigzane z falowaniem urobku. _ I

= _ | W - skupione
Opory w miejscu zatadunku zwigzane z rozpedzaniem tadunku.
Opory w miejscu zatadunku zwigzane z tarciem.

W, - podnoszenia

Opory urzadzen czyszczacych.

@ N o o s~ oD = N

Opory przeginania tasmy na bebnach. @

Opory zwiagzane z podnoszeniem urobku.
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ach  Obliczeniowy model fizyczny przenosnika tasmowego

W ruchu ustalonym (v=const) — P, = W

P=W-=p-m-g-cosd+m-g-sind
Sita tarcia Sita ciezkosci
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AGH Opory gtéwne

DIN 22101:1982-02

u—f m — >mi

P,=W,=C-f-)>m-g-cosd+> m -g-sind




AGH
DIN 22101:1982-02

Horizontal, inclined or slightly declined
installations - Motor driven

Favourable working conditions,

easily rotating idlers, matenal 0.017

with low internal fnction

and good tracking, good maintenance

Normal installation, normal material 0.020
Unfavourable conditions,

low temperature, material 0.023 - 0.027

with high internal fnction,
subject to overload, poor maintenance

Installations with steep declines

creating regenerative conditions

0.012-0.016

Withv <> 5m/s E fecefsms |
v (mis) 2 3 4 5 (3
Factor ¢ 0.80 085 | 090 | 1.00 1.10
With T < 20°C f=c»fpc
T(°C) w200 | o | a0 | 200 | 30 }
Factor ¢ 1.00 107 | 117 | 1.28 1.47 ‘

www.agh.edu.pl

Wspodtczynnik oporow gtownych f

Table 4 — Standard values for the hypothetical friction coefficient / for estimating
the total primary resistance in the upper and lower strands of conveyors
with a filling ratio ¢ within the range 0,7 to 1,1

Characteristic Values for characteristic
Internal friction of material to be conveyed medium low high
Belt conveyor alignment medium good bad
Belt tension medium high low
Operating conditions (dusty, sticky) medium good bad
Idler diameter 108 to 159 > 159 <108
Spacing of upper strand idlers in m 10to 1,5 <10 >15
Spacing of lower strand idlers in m 25t03,5 <25 >35
Belt speed in m/s 4t06 <4 >6
Troughing angle in © 2510 35 <25 >35
Ambient temperature in °C 15to 25 >25 <15
causes
Friction coefficient /' Standard value | reduction of | increase of
~ 0,020 friction coefficient /
0,010 lto 0,040

For central European regions and normal working conditions the value of
f =0.020 - 0.021 would be used.

In extreme temperatures such as those in tropical regions a value for
f = 0.017 would apply.

In extremely low temperatures a value for f up to 0.035 would be used.
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Wspotczynnik oporow skupionych C
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Do obliczenia oporéw skupionych

potrzebna jest wartosc¢

I

DIN 22101:1982-02
dosc¢ doktadnie oblicza¢ przenosniki

sg wywotywane przede wszystkim
sitami bezwtadnosci i sitami tarcia
pomocg tego wspotczynnika mozna
o dtugosci powyzej 80 [m].

wspotczynnika C w zaleznosci od
22101) zestawiono w tablicy. Za

wystepujgcymi w rejonie punktu
dtugosci przenosnika L (wg DIN

wspotczynnika C. Opory skupione
zatadowczego. Wartosci
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AGH Dobd6r mocy napedu

Belt Conveyors for Bulk Materials Calculations by CEMA

» Wymagana moc napedu, hp, do utrzymania zatadowanej tasmy
w ruchu ustalonym z predkoscigV, in fpm:

T XV
hp = ¢
33, 000

» T, jest sumg oporow:
1. Opory podnoszenia.

2. Opory dodatkowe elementéw przenosnika, napedow,
urzgdzen czyszczgcych

3. Opory ruchu tasmy
4. Opory zatadunku

www.agh.edu.pl \
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AGH Sita napedowa,T,

T, = LK(K, + KW, + 0.015W,) + W, (LK, + H) + T |+ T, + Ty

gdzie:
L = dtugos¢ przenosnika, [ft]
K; = wspotczynnik korekcyjny temperatury otoczenia
K, = wspoétczynnik oporow obracania krgznikow i przemieszczania tasmy po krgznikach, [Ibs/ft]
K, = wspdtczynnik oporow przeginania tasmy i falowania urobku, dla ciggna dolnego przyjmuje sig 0.015

W, = ciezar tasmy, [Ibs/ft]

_ 0x2,000 3333xQ

W, = ciezar nosiwa, [Ibs/ft] W, vE e 7

H = wysokos$¢ podnoszenia nosiwa, [ft]
T, = opory przeginania taSmy na bebnach, [Ibs]
T, opory przyspieszania nosiwa w punkcie zatadowczym, [Ibs]

T,. = sumaryczne opory urzgdzen czyszczacych, [Ibs]

www.agh.edu.pl \
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ach K,— wspotczynnik korekcyjny temperatury otoczenia

|
|

| R O A S T D

CEMA K, multiplier

.
Ee———s K, = 1.0
,4»..1.0 l I
T | |
3 I I
}_L_L_J, 4_1+AALL%III | \ l.ll l;;ll Jllllill__
-50 0 30 20 -15 -10 0 10 20 30 40
-t =

Ambient temperature “F conveyor operation

79 °F 2 K,= 1.0
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AGH K, — wspotczynnik oporow obracania krgznikow |
przemieszczania tasmy po krgznikach, lbs/ft

» Wspotczynnik K, wyznacza sie z zaleznosci:

)+ 3-' Ibs tension per foot of belt length

i

= 1.5 for 6" diameter idler rolls, CEMA C6, D6
1.8 for 5" diameter idler rolls, CEMA B5, C5, D5
2.3 for 4" diameter idler rolls, CEMA B4, C4

= 2.4 for 7" diameter idler rolls, CEMA E7

= 2.8 for 6" diameter idler rolls, CEMA E6

K. =0.00068(W,+ W

.

> o> >

i
For regenerative declined conveyors, A; = 0.

W, = 11 lbs/ft
W, = (1000 x 2000) / (60 x 600 ) = 55 Ibs/ft
S, = 4.5 ft
CEMA B4
Kx = 0,00068(11+55)+2.3/4.5 = 0.0449 + 0.51 = 0.555 |bs/ft

www.agh.edu.pl \
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AGH K, — wspotczynnik oporow przeginania tasmy |
falowania urobku

Table 6-2 okresla K, z uwzglednieniem: ciezaru tasmy, W,, ; ciezaru nosiwa, Wy, ; rozstawu zestawdw, S; ; nachylenia.

Table 6-2. Factor Ky values.

Percent Slope
0 3 6 9 12 24 RE
) ) Approximate Degrees
Convevor Length Wy + Wy,
ife) (Ihs/ft) 0 2 35 5 7 14 18
50 0.024 0.022 0.019 0.017 0.016 0.016 0.016
[ 75 0.023 0.019 0.016 0.016 0.016 0.018 0.016 |
W, + W, = 66 Ibs/ft 100 0.022 [[0.017]] 0.016 | 0.016 | 0.016 | 0.016 | 0.016
S. =45 ft 3000 150 0.022 0.016 0.016 0.016 0.016 0.016 0.016
: . 200 0.019 0.016 0.016 0.016 0.016 0.016 0.016
Dtugosc: 3300 feet 250 0.018 |[0.016| | 0.016 | 0.016 | 0.016 | 0.016 | 0.016
Wysokosc: 115 feet 300 0.018 ||o0.018| | 0.018 | 0.018 | 0.018 | 0.018 | 0.018
NaChy/enle. 2 Idler spacing: The above values of K, are based on the following idler spacing (for other spacing, see Table 6-3).
(Wy+W, ), Ibs per ft Si.f {Wy+W,_ ). Ibs per ft Si. ft
> K, = 0.020
Less than 50 4.5 1) tor 149 3.5
S to 99 4.0 150 and above A0
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Table 6-2. Factor K,‘, values.

Table 6-2. Factor K}. values.

Percent Slope
o | 3 | 6 | 9 | 1z
) ) Approximate Degrees
Conveyor Length Wy Wy
iy {Ibsit) o 2 15 5 7 14 I8
20 0035 | Q035 | 0034 | 0031 0.03 0.034 0.031
S0 0035 | Q034 | 0033 | 0032 | 003 o028 | 0027
75 0035 | 0034 | Q0032 | 0032 | 0030 | 0027 | D025
260 100 0035 | 0u033 | Q0032 | 0.031 0030 | 0028 | 0.023
150 0035 | Q035 | 0034 | 0033 | 003 0025 | 0021
200 0.035 0.035 0.035 0.035 .03z 0.024 0.018
250 0035 | 0035 | 0035 | 003 | 0033 | 0.0 0.HE
300 0035 | Q035 | 0035 | 0035 | 0032 | 048 | 0.MB
20 0035 | Q034 | Q0032 | 0030 | 0030 | 0030 | 0.030
ED 0035 | 0032 | DO 0.02p | 0020 | 0025 | 0025
75 0034 ( Q033 | 0030 | 0020 | 0028 | 0024 | 0024
400 100 0034 | 0032 | 0030 | 0028 | 0028 | 0022 | DM
150 0.035 0,034 0.031 D.028 0,027 0.0 0.M&
200 0035 | 0035 | 0033 | 0030 | 0027 | 0ME | O.0H4
250 0035 [ Q035 | 0034 | 0030 | 0026 | 047 | O.ME
00 0035 | Q035 | 0034 | 0029 | 0024 | 0UME | DME
20 0035 | 0033 | D034 0.020 [ 0030 | 0030 | 0.03D
&0 0034 | Q032 | 0030 | 0028 | 0028 | 0024 | 0023
75 0033 | 0032 | 0029 | 0027 | 0027 | 0.0 0.9
=00 100 0033 | 00 0029 (002 | 0026 | 048 | DHE
150 0035 | 0033 | 0030 | 0027 | 0024 | 0ME | D.HE
200 0035 | Q035 | 0030 | 0027 | 0023 | 0Me | 0.Me
250 0035 | Q035 | 0030 | 0025 | 0021 0Me | 0.M5
300 0.035 0.035 0.029 D.024 0048 o048 0.018
20 0035 | 0032 | 0030 | 0029 | 0020 | 0020 | 0.029
&0 0033 | Q03 | 0029 | 0027 | 0026 | 0023 | 0021
75 0032 | 003 | 0028 | 0026 | 0024 | 0020 | D.ME
00 100 0032 | 0030 | 0027 | 0025 | 0022 | 046 | D.HE
150 0035 | 0034 0026 (0024 | OOMD | 0.ME | D.ME
200 0035 | Q034 0026 | 0.021 07 | e | 0.ME
250 0,035 | Q0 0024 [ 0020 | 00T | 0ME | D.HE
300 0035 | 0034 0022 (0048 | DB | O.4E | D.ME
20 0,035 | QU034 0030 | 0029 | 0020 | 0029 | 0.029
50 0032 | Q028 | 0028 | 0028 | 0025 | 00 0.8
75 0.034 0.029 0.026 D.024 o.oz2 o016 0.M&
200 100 0,034 0028 (0025 | DO22 | 0020 | 0.6 | 0.6
150 0034 | Q028 | 0023 | 0019 | 007 | 0ME | D.ME
200 0035 | Q027 | Duo24 e | e | UMe | OME
250 0035 | 0026 | 0020 | 0047 | 046 | 0.ME | D.0HE
300 0035 | Q025 | 0ME | 0.01E | O.MB | 0.ME | D.ME
Idler spacing: The shove values of Ky are based on the fllowing idber spacing (For other spacing. see Table 6-3)1.
(W + W0, Ibs per fi 5. {Wp=W_ i, Ihs per ft 5.
Lesx than 50 45 1040 1o 149 ]

Percent Slope
1] | 3 | [ | L | 12 | R | 33
Approximate Degrees
Conveyor Lemgth Wy s Wy

(i (ThsTL) ] 2 i35 5 T 14 18
1] 0.031 0.028 0.026 0.024 0.023 0018 006
TS 0.030 0027 0024 | Quo22 D.049 0016 0016
100 0.030 0,026 0022 0.019 0.047 0018 0046
1000 150 0033 0024 oo | e 0.0d& 0.018 006
200 0.2 0023 o7 | e 0.048 00186 0oie
250 0.033 0022 ooy [ OE 0.07& 0016 0.0ig
300 0.033 0024 0048 0.018 D.048 o0.018 o.oia
1] 0.028 0,026 o024 | D022 0.024 0016 006
5 0.028 ounz4 002 0.9 0.048 0016 006
100 0028 0023 DESERN L DL (DR 0078
1400 150 0.028 0.020 0048 0. 0.0d& 0.018 006
200 0.030 0024 0016 0.M& 0.048 00186 0oie
250 0.030 0.020 ooy | 0.6 D.016 0016 006
300 0.030 0,048 0048 0.018 D.048 o0.018 o.oia
1] 0.o27 0024 0022 0.020 D.04i8 0016 006
5 0.026 0024 oo | 0E 0.048 0016 006
100 0.025 0.020 0016 0.0M& D.018 0.016 0.6
2000 150 0.028 0047 0048 0. 0.0d& 0.018 006
200 0.024 006 0016 0.M& 0.048 00186 0oie
250 0.023 0016 0016 0.6 D.016 0016 006
300 0.o22 o.oi8 0018 0.018 D.018 0018 o048
=04] 0.026 0023 0.0 0.018 0.ofT 0016 0.0ie
5 0.025 0024 ooy | 06 0.048 0016 006
100 0.024 0.018 0016 0.0M& D.018 0.016 0.6
2400 150 0.024 0.0iE 0018 0.M& 0.0d8 0018 0oi6
200 0.024 006 0016 0.M& 0.048 00186 0oie
250 0.024 0016 0016 0.6 D.016 0016 006
300 0.020 o.oi8 0018 0.018 D.018 0018 o048
1] 0.024 o022 ooig | 0T 0.048 0018 0046
5 0.023 0048 0016 0.M& 0.048 0016 006
100 D.022 0047 0016 0.0M& D.018 0.016 0.6
3000 150 0.o22 0.0iE 0018 0.M& 0.0d8 0018 0oi6
200 0.048 006 0016 0.M& 0.048 0.0186 006
250 0.0f8 0076 0076 [EL 0076 0016 0.0i6
300 no.oiB o.oi8 0018 0.018 D.018 0018 o048

Idler spacing: The abscve valses of K, are based on the following idler spacing (for other spacing, see Table 6-3).
(Wy+W ), I per ft St (W= W0, Ibs per it 5.0
Less tham 30 4= 14} b 149 3=
50 o 59 48 150 amd above 30




Acm Korekcja wspotczynnika K,

Table 6-3. Corrected factor Ky values when other than tabular carrying idler spacings are used.

W, + W, = 66 Ibs/ft
S, = 4.5 ft Wosthy | S,

(bs/fty | (f6 | 0016 | 0.018 | 0020 || 0.022 | 0.024 | 0.026 | 0.028 | 0030 | 0032 | 0.034
3.0 | 0.0160 | 0.0160 [ 0.0160 0.0168 | 0.0183 | 0.0197 | 0.0212 | 0.0227 | 0.0242 | 0.0257
Less | 3.5 | 0.0160 | 0.0160 || 0.0169 || 0.0189 | 0.0207 | 0.0224 | 0.0241 | 0.0257 | 0.0274 | 0.0291
than50 | 4o | 0.0160 | 0.0165 | 0.0182 || 0.0204 | 0.0223 | 0.0241 | 0.0259 | 0.0278 | 0.0297 | 0.0316
45 | 0.016 | 0.018 [ 0.020 || 0.022 | 0.024 | 0.026 | 0.028 | 0.030 | 0.032 | 0.034
5.0 | 0.0174 | 0.0195 | 0.0213 | 0.0236 | 0.0254 | 0.0273 | 0.0291 | 0.0031 | 0.0329 | 0.0348
3.0 | 0.0160 | 0.0162 [ 0.0173 | 0.0186 | 0.0205 | 0.0221 | 0.0239 | 0.026 | 0.0274 | 0.029
3.5 | 0.0160 | 0.0165 | 0.0185|| 0.0205 | 0.0222 | 0.024 | 0.0262 | 0.0281 | 0.030 | 0.0321
501099 | 4.0 | 0.016 | 0.018 [ 0.020 || 0.022 | 0.024 | 0.026 | 0.028 | 0.030 | 0.032 | 0.034
| 4.5 | 0.0175 | 0.0193 || 0.0214 ]| 0.0235 | 0.0253 | 0.0272 | 0.0297 | 0.0316 | 0.0335 [0.035 ||=> M = 0.02714
5.0 | 0.0184 | 0.021 | 0.023 || 0.0253 | 0.027 | 0.029 | 0.0315 | 0.0335 | 0.035 | 0.035 Y
3.0 | 0.0160 | 0.0164 [ 0.0186 || 0.0205 | 0.0228 | 0.0246 | 0.0267 | 0.0285 | 0.0307 | 0.0329
100 to 3.5 | 0.016 | 0.018 [ 0.020 || 0.022 | 0.024 | 0.026 | 0.028 | 0.030 | 0.032 | 0.034
149 4.0 | 0.0175 | 0.0197 | 0.0213 | 0.0234 | 0.0253 | 0.0277 | 0.0205 | 0.0312 | 0.033 | 0.035
45 | 0.0188 | 0.0213 | 0.0232 || 0.0253 | 0.0273 | 0.0295 | 0.0314 | 0.033 | 0.0346 | 0.035
5.0 | 0.0201 | 0.0228 | 0.0250 || 0.0271 | 0.0206 | 0.0316 | 0.0334 | 0.085 | 0.035 | 0.035
3.0 [ 0016 [o0.018 [0.020 [[ 0.022 | 0.024 |0.026 | 0.028 [0.030 | 0.032 [o0.034
150 to 3.6 | 0.0172 | 0.0195 | 0.0215| 0.0235 | 0.0255 | 0.0271 | 0.0289 | 0.031 | 0.0333 | 0.0345

Reference Values of K, for Interpolation

199 4.0 | 0.0187 | 0.0213 || 0.0235 || 0.0252 | 0.0267 | 0.0283 | 0.0303 | 0.0325 | 0.0347 | 0.035
4.5 | 0.0209 | 0.023 | 0.0253 || 0.0274 | 0.0289 | 0.0305 | 0.0323 | 0.0345 | 0.035 | 0.035
5.0 | 0.0225 | 0.0248 | 0.0272 || 0.0293 | 0.0311 | 0.0328 | 0.0348 | 0.035 | 0.035 | 0.035
3.0 | 0.016 | 0.018 | 0.020 || 0.022 0.024 | 0.026 | 0.028 | 0.030 | 0.032 | 0.034

200 to 3.5 | 0.0177 | 0.0199 | 0.0216 || 0.0235 | 0.0256 | 0.0278 | 0.0295 | 0.031 0.0327 | 0.0349

249 4.0 | 0.0182 | 0.0216 || 0.0236 || 0.0256 | 0.0274 | 0.0291 | 0.0305 | 0.0322 | 0.0339 | 0.035

4.5 | 0.021 0.0234 || 0.0253 || 0.0276 | 0.0298 | 0.0317 | 0.0331 | 0.0347 | 0.035 | 0.035
5.0 | 0.0227 | 0.0252 || 0.0274 || 0.0298 | 0.0319 | 0.0338 | 0.035 | 0.035 | 0.035 | 0.035
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Zmiana wspotczynnika Ky w funkcji sity w tasmie

AGH

Table 6-4. A and B values for equation K, = (W, + W) x A x 10*+Bx 1072

Average Idler Spacing. ft
Belt
Tension,
Ibs 3.0 35 5 S,
A B A B A B A B A B
1,000 2.150 1.565 2.1955 1.925 2.200 2.250 2.2062 2.584 2.1750 2.910
2,000 1.8471 1.345 1.6647 1.744 1.6156 1.982 1.5643 2.197 1.5429 2.331
3,000 1.6286 1.237 1.4667 1.593 1.4325 1.799 1.4194 1.991 1.4719 2.091
4,000 1.4625 1.164 1.3520 1.465 1.3295 1.659 1.3250 1.825 1.3850 1.938
5,000 1.2828 1.122 1.1926 1.381 1.1808 1.559 1.1812 1.714 1.2283 1.839
6,000 1.1379 1.076 1.0741 1.318 1.0625 1.472 1.0661 1.627 1.0962 1.761
7,000 1.0069 1.039 0.9448 1.256 0.9554 1.404 0.9786 1.549 1.0393 1.657
8,000 0.9172 0.998 0.8552 1.194 0.8643 1.337 0.8875 1.472 0.9589 1.583
9,000 0.8207 0.958 0.8000 1.120 0.7893 1.272 0.8339 1.388 0.8911 1.507
10,000 0.7241 0.918 0.7362 1.066 0.7196 1.216 0.7821 1.314 0.8268 1.430
11,000 0.6483 0.885 0.6638 1.024 0.6643 1.167 0.7375 1.238 0.7768 1.340
12,000 0.5828 0.842 0.5828 0.992 0.6232 1.100 0.6750 1.180 0.7411  1.242
13,000 0.5207 0.798 0.5241 0.938 0.5732 1.040 0.6179 1.116 0.6821 1.169
14,000 0.4690 0.763 0.4810 0.897 0.5214 0.996 0.5571 1.069 0.6089 1.123
15,000 0.4172 0.718 0.4431 0.841 0.4732 0.935 0.5179 1.006 0.5607 1.063
16,000 0.3724 0.663 0.3966 0.780 0.4232 0.875 0.4589 0.958 0.5054 1.009

A minimum K, value of .016 should be used when tensions exceed 16,000 Ibs. Refer to page 92 for further explanations.
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W, + W. = 66 Ibs/ft
S, =45 ft

> K,=0.04036 max

>K,=0.01261 min
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AGH T, opor przeginania tasmy na bebnach

Table 6-5. Belt tension to rotate pulleys.

Pounds of Tension

Location of Pulleys Degrees Wrap of Belt at Belt Line

Tight side 150° to 240° 200 Ibs/pulley 2 % 200 = 400 Ibs

Slack side 150° to 240° 150 Ibs/pulley 3 x 150 = 450 |bs

All other pulleys less than 150° 100 Ibs/pulley

Note: Double the above values for pulley shafts that are not operating in antifriction bearings. Tp: 950 Ibs
3 8 Z a
g, F P
2 11 32 2 220 ®
@ [100 @ o |200 x'lf-”
K o 3 g 180 ol
ol 8 x""'s g 2 180 o

70 1 ® |140 i
g 80 6@6‘\ 3 3 [120 i
g 50- ‘94 g g 100
5 3
é 40. 'E 2 w
8| 2 % 2 e
2|2 B B|epf
! I N 20
A= . 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 = r % 5,000 10,000 15000 20,000 25,000 30,000
T = Belt tension at pulley, (value x 1000) Ibs: T = Belt tension at pulley, Ibs:
Table C-1. T, determination — graphical method for Table C-2. T, determination — graphical method
fabric carcass belts. for steel cable belts.
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T,m |bs per 1,000 tph

ﬂJ_

AGH T, — Opory przyspieszania nosiwa w punkcie
zatadowczym

0x2000 V-V,

Tam = 3600x322 < 60
300
- y, gdzie:
et | yd Q = wydajnosc, tph
226 ‘, L, <HnN g = 32.2 ft/sec?
200 V = predkosc, fpm
175 V, = sktadowa pozioma predkosci
150 P podawanego nosiwa, fpm
125 v /
100
75 /
50 ,/ |
A 11‘ Tom = 2.8755 X 1074 X Q X (V V)

0 100 200 300 400 500 600 700 800 900 1,000 =2.8755 x 10 x 1000 x (600 - O) =172.53 Ibs

Velocity, feet per minute
To use this chart:
Enter chart at belt velocity and read T, per 1,000 tph.
Again enter chart at material velocity in direction of belt travel and read T, per
1,000 tph. This may be positive, zero, or negative.
Subtract the second T, reading from the first T, ,, reading and convert the difference

from 1,000 tph to the value for the actual tonnage. This will be the T, desired, Ibs.

am
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AGH T,. — opory dodatkowe urzgdzen czyszczgcych,
zgarniaczy, wozkow zrzutowych, ograniczen bocznych

» T, — wodzki zrzutowe

» Ty — zgarniacze

T,=01lbs
Table 6-6. Discharge plow allowance.
Tp=01lbs
Additional Belt Pull per Plow,
at Belt Line
Type of Plow (Ibs/in belt width)
Full V or single slant plow, removing all material 5.0
from belt
Partial V or single slant plow, removing half mate- 3.0
rial from belt —
T,.=01lbs
» T,.— urzadzenia czyszczgce Tsp=113.8 Ibs
. . Table 6-7. Skirtboard friction factor, C,
» st — ograniczenia boczne
Factor Factor Factor
st = Lb (CSh32 + 6) Material C, Material C Material C
_ .. . , Alumina, pulv. dry 0.1210 || Coke, ground fine 0.0452 || Limestone, pulv,, dry 0.1280
Lb - diug 0osC Ogl’ aniczen b Oczny ch ’ Ashes, coal, dry 0.0571 || Coke, lumps and fines 0.0186 || Magnesium chloride, dry 0.0276
=10 ft Baunxite, ground 0.1881 || Copra, lumpy 0.0203 || Oats 0.0219
Beans, navy, dry 0.0798 || Cullet 0.0836 || Phosphate rock, dry, bro- | 0.1086
, z . L, . . ken
h, = wysokoSc¢ ograniczen, in =10 in
Borax 0.0734 || Flour, wheat 0.0265 || Salt, common, dry, fine 0.0814
Bran, granular 0.0238 || Grains, wheat, corn orrye | 0.0433 || Sand, dry, bank 0.1378
Cement, Portland, dry 0.2120 || Gravel, bank run 0.1145 || Sawdust, dry 0.0086
Cement clinker 0.1228 || Gypsum, 2" screenings 0.0900 || Soda ash, heavy 0.0705
Clay, ceramic, dry fines | 0.0924 || Iron ore, 200 Ibs/cu ft 0.2760 || Starch, small lumps 0.0623
www.agh.edu.pl Coal, anthracite, sized 0.0538 || Lime, burned, 4~ 0.1166 || Sugar, granulated dry 0.0349
Ceoal, bituminous, mined | 0.0754 || Lime, hydrated 0.0490 || Wood chips, hogged fuel | 0.0095
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AGH Obliczenia oporéw ruchu i mocy napedow
T, opor catkowity: Ibs
T, , opory krgznikow =L x K, X K; = 3300 x 0.555x 1.0=1831.5
Tyc , opor przeginania tasmy, gora =L x K, x Wy x K; =3300x0.0214x11x1.0=776.8
Ty, , opor przeginania tasmy, dof =L x0.015 x W, x K, =3300x0.015x11x1.0=5445
Suma(A)  LKy(K, + K W, + 0.015W,) 3152.8 Ibs
Tym , OpOr falowania nosiwa =L x K, xWq = 3300 x 0.0214 x 55.0 = 3884.1
T, , opor podnoszenia =HXxW,_, =115 x 55 = 6325
Suma(B) W,,(LK, % H) 10209.1 Ibs
T, , bebny 950
T.m » Przyspieszenie nosiwa 172.5
T,c » urzgdzenia dodatkowe (Te + T+ Ty + Tgp) 113.8
Suma(C) 1236,3 Ibs
Te = 5 Subtotals (A), (B), and (C) 14598,2 Ibs
CEMA Horsepower Formula hp =T, xV /30,000 265,4 hp

Dla sprawno$ci= .94, wymagana moc napedu = 265.4/.94 = 282.3 hp.
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DIN 22101:1982-02 Belt Conveyors for Bulk Materials Calculations by CEMA

pv— KKy, m—oW W,

T, = LK(K, + K W, + 0.015W,,)
+ W, (LK, = H)
+ T 0
t Tam
T Tac

u—f m — Xmi

P,=W,=C-f->m-g-cosd+> m-g-sind
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AGH Podsumowanie
DIN 22101:1982-02 Belt Conveyors for Bulk Materials Calculations by CEMA

" prawidlowe okreslenie wspodtczynnika f wymaga
wiedzy i doswiadczenia,

" opory skupione sg uwzgledniane poprzez
wspotczynnik C zalezny od dtugosci,

" mozna spodziewac sie trudnosci w przypadku
nowych konstrukcji podzespotéw i nietypowych
instalacji przenosnikéw,

. norma DIN 22101 posiada wiele rozszerzen
wprowadzonych przez producentdw podzespotow

metoda obliczeniowa jest Scisle powigzana
ze standardem stosowanych podzespotow -
kraznikéw i tasm,

integralng czescig procedury obliczeniowej
sq obliczenia trwatosci kraznikow,
zaleznos$¢ wspotczynnikéw oporow ruchu od
rozstawu kraznikow i sity w tasmie,
oddzielnie wyznaczane opory przeginania
tasmy na bebnach
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AGH Dobor tasmy i weryfikacja mocy napedu
- program QNNK

Q [t/h] — teoretyczna wydajnos¢

WKASYMest gk

W [N] — opory ruchu (DIN @ .s_»,,sz"",',m. Plcrrad P on 2
22101, Metoda OpOrow | wcwwes | =% ""““;' " cron |[EE T a [mom | |G |
'.;' [T?_E—n |- F_a'_,_n
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