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CONVEYOR POWER CALCULATION FOR BCN-1A/1B

affe
SL NO [DESCRIPTION |[SYMBOL [VALUE [uniT REMARK/REFERENCE
BASIC INPUTS
1|Rated capacity of conveyor Qr 1000|TPH
2|Design capacity of conveyor C 1200|TPH
3|Belt width B 1400|mm
4|Material conveyed Coal
5|Bulk density p 0.8[t/m?
6|Lump size (-) 250 mm
7|Surcharge angle of the material Y 20|degrees
8|W.P to W.P distance along the conveyor belt L 28.602|m
9|Material transportation length Lt 26.102|m
10|C-C distance between HP & TP (horizontal) Lh 24.377|m
11|Conveyor lift H 2.8|m
Vertical distance of belt from head pulley to take up
12|pulley Ht 0[m NOT APPLICABLE (SCREW TAKE UP)
13|Distance of take up pulley from head pulley along belt |Lt 0lm NOT APPLICABLE (SCREW TAKE UP)
14|Belt speed \ 2.8/m/s
15|Conveyor slope 6 6.55|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5/m
18|Total length of skirt board Lsk 9m
19|Recommended filling factor Ff 80|%
20|Idler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 152.4|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 2
24|Return idler tube diameter Dri 152.4|mm
25|ldler bearing diameter db 30/mm
26|Number of external scrappers Ns (ex) 2
27|Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000|N/m?
29|Carrying idler pitch Pc 1lm
30|Return idler picth Pr 3|m
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 530/mm
34|Roller length of return idler Iri 800|mm
35|Weight of rotating parts of Carrying idler mc 32|kg/m
36|Mass of rotating parts of return idlers mr 32|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|mm
40|Carcass material Nylon/Nylon FR grade cover
Assumed rating of 630/4; Reference- Catalogue of Pheonix
41|Unit weight of carcass w' 4.1|kg/m? Yule
kg/m? per |Nominal carcass weight per mm thickness of cover may be
42|Unit weight of rubber w'" 1.26|mm cover |taken as 1.26 kg/m?
43|Unit weight of belt mb 21.616/kg/m mb= (w' x B)/1000 + (TCW + BCW) x B/1000 x w"
44| Number of trippers nt 0
45|Tripper slope Tra 0|degrees
46 |Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length a 1.28 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50/Number of bend pulleys Nbp 0
51/Number of take up pulleys Ntup 0
52|Number of snub pulleys Nsp 1
53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140|N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140|N
58|Permissible sag s 2|%
59|Wrap angle [) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt width and
61 surcharge angle of material Cmax' 792|TPH Refer table 10, Page 12 of IS 11592; For denisty
62|Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt N 0.275
64| Coefficient of friction between carrying idlers and belt |0 0.35
Coefficient of friction between carrying material and
65|belt pul 0.6 Refer page 17 of IS 11592
Coefficient of friction between carrying material and
66|skirt board u2 0.6
67| Coefficient of friction between belt and belt cleaner u3 0.65
68|Coefficient of idler tilting a4 0.5
69|Angle of carrying idler tilting in forward direction i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 28.602
71|Thickness of cleaning tip of scrapper tc 20/mm
72|Material speed component in belt direction Vo 0|m/s To consider the case with maximum acceleration
73|Drive coeficient 3 1.55 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 94
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CONVEYOR POWER CALCULATION FOR BCN-1A/1B

affe
75[Drive efficiency of coupling Inc | 97| |
76[Minimum margin over shaft power [Fmp | 20] |

PRELIMINARY CALCULATIONS

77|Edge clearance on belt c 95/ mm c=0.05B + 25
78|Material contact portion on troughed portion of belt p 340/mm p=0.5x (B -2c - Ici)
79|Slope reduction for area S1 K 0.95 As per 15:11592:2000, page -11, Table-9
80|Area of cross section A 0.22/m? As per 15:11592:2000, page -11, Table-7
81[Skirt board width bl 0.933|m b1= (2/3) x (B/1000)
82|Acceleration length at loading point la 0.666|m la= (v? - vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The value obtained is more

84|Maximum capacity of conveyor Cmax 1348.30|TPH than the design capacity
85|Actual filling factor Af 0.676 Af= (C/(3600 x p x Ax V)
86|Unit weight of material mG 119.048|kg/m mG=C/(3.6xV)
87|Volumetric conveyor capacity Q 0.417|m3/s Q= (MG x v)/p

CALCULATION FOR LOADED CONDITION

R=[ f x g x {{(mc+m+2mb) x L + (mg x Lt)}] x & x cos6; Refer

88|Main resistance R 2310.75|N clause 8.5.1.1 of IS 11592
89/Slope resistance Rsl 3270.01|N Rsl= mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading point in
90|the acceleration zone between belt and material Ra 934.08|N Ra= Q x 1000 x p x (V-Vo);
Frictional resistance between the material and skirt Rska= (12 x Q% x 1000 x p x 9.81 x la)/[{(V+V0)/2}* x b1?];
91 |plate in the acceleration area Rska 319.62|N Eqgn 13 of IS 11592
Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x Wrtup + Nsp x
92|Total wrap resistance for non-drive pulleys Rw 315|N Wrsp); Page 17 of IS 11592
Rb=50 x (Ntp + Nbp + Ntup + Nsp); 50 N is the bearing
93|Pulley bearing resistance Rb 100|N resistance per pulley
94 Secondary resistance Rs 1668.7|N Rs= Ra + Rska + Rw + Rb; Refer eqn.11 of IS-11592
95 |Resistance due to carrying idler tilting Ric 239.48|N Ric= g*Ci*p0*L*(Mb+Mg)*cosb*sin i
Resistance due to friction between handled material
96/and skirt plate Rsk 1079.81|N Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V2 x b1?)
97|Resistance due to belt cleaners Rbc 2730|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 4049.29|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt O/N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100|Effective tension TE 11298.75|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for loaded
101 |condition Pdp 31.64 kW Pdp= TE x V/1000
102|Drive pulley bearing resistance Rbd 100|N
103|Wrap resistance of drive pulley Rwd 230|N
104|Absorbed power at pulley shaft Pa 32.564 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at carrying
105|side Tcmin 8624.46|N Tcmin= Pc x (mb + mG) x 9.81/(8 x s)
Minimum tensile force to limit the belt sag at the return
106|side Trmin 3975.99|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor cw 0.574 Cw=1/(erp*d - 1)
108|Slackside tension at drive pulley for transmission T2min 6485.4825|N T2min=TE x Cw
109 | Effective slackside tension T2 6485.5|N T2= Max(Trmin, T2min)
110|Tight side tension T1 17784.2|N T1=TE x (Cw + 1)
111|Component of main resistance of return belt Rr 451.3|N Rr=fx9.81 x (mb+mr)xL
Component of main resistance of return belt per unit
112|length Rrs 15.8|N/m Rrs=Rr/L
113|Tail pulley tension T3 9488.1|N T3=T2+Rrs- (mB x g x H) + Rw + Rb +Rbc
114|Take up pulley tension Tt 6900.48|N Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x (Rw + Rb) + Rbc
115|Tonnage of counter weights required CWt 0[tons AS THE TYPE OF TAKE UP IS SCREW

CALCULATION FOR EMPTY

CONDITION

116|Main resistance without material RO 902.63|N RO=fxg{(mc+mr+2xmb)xLxa
117|Secondary resistance without material Rso 415|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 36.801|N Rio= g*Ci*u0*L*(Mb)*cos&*sin i
119|Special resistance without material Rspo 2766.80(N Rspo= Rio + Rbc
120|Effective tension without material Teo 4084.43|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for empty
121|belt Pdpo 11.44|kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 12.36/kW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}

BELT & PULLEY SELECTION

123|Starting tight side tension Tls 23998.55|N Tls=Te x §&+T2
124|Running tight side tension T1 17784.23|N
125|Running tight side tension per unit belt width Tlbw 12.70/kN/m Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 15.24|kN/m T1sbw= T1s/BW
127|Belt selected 630/4 kN/m
128|RMBT of the belt selected RMBT 70/ kN/m
Ratio of Running tight side tension per unit belt width R1= T1bw/ RMBT; R1<80%. Hence belt selected is OK for
129|to RMBT R1 0.181 running conditions
Ratio of starting tight side tension per unit belt width to R2= T1sbw/ RMBT; R2<150%. Hence belt selected is OK for
130|RMBT R2 0.218 starting conditions
131|Maximum belt rating 630 kN/m
Factor of safety for normal operating case (as per 11592
132|belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of safety x Maximum
tension) / (belt width). The value is less than RMBT. Hence
134|Full thickness tensile strength (for normal running case) 127.03|kN/m selection is OK
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CONVEYOR POWER CALCULATION FOR BCN-1A/1B
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As per clause no. 8.6.2.2. (Factor of safety x Maximum
tension) / (belt width).The value is less than RMBT.Hence

135|Full thickness tensile strength (for startingcase) 119.99|kN/m selection is OK

136|Minimum pulley diameters recommended: Phoenix Yule catalogue

137|Head pulley/Tail pulley/Take up 500|mm

138|Bend pulleys 400|mm

139|Snub Pulley 315/ mm

140|Pulley di: s sel i

141|Head pulley 500/ mm

142|Tail Pulley 400|mm

143[Take up pulley mm NOT APPLICABLE (SCREW TAKE UP)

144|Bend pulleys mm NOT APPLICABLE (SCREW TAKE UP)

145|Snub pulley 315|mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and head

146|end Lcur
147|Vertical distance between the curve point and head end |[Hcur
148|Maximum tension at curve point Rc
149|Minimum radius to avoid lift off Rmin-1
150|Belt specific modulus Es
151|Belt modulus E
152|Minimum radius to avoid over stress at centre of belt  [Rmin-2
153|Minimum radius to avoid lack of stress at belt edge Rmin-3
154|Minimum radius to be selected Rmin

NA

m
Re= {T1-a{f x Lcur x g X (MG + mb + mc)- (Hcur x (mG+mb) x

N/m 8)}/BW

m Rc= (Tc x BW )/(9.81 x mb); As per IS 11592 eqn 41
As per annex G of IS 11592

kN/m E= Es x RMBT

m Rmin-2= B x E x sinA/{1000 x 9 x (Tm - Tc)}

m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}

RADIUS CALCULATION (CONVEX)

155|Minimum radius in relation to belt width Rmin-1 [16.8 m Rmin-1=12 BW/1000

Horizontal distance between the curve point and head
156|end Lcur
157|Vertical distance between the curve point and head end [Hcur
158|Maximum unit tension at curve point Tc NA kN/m Rc= T1-{f x Lcur x g X (mG + mb + mc)}- (Hcur x mG x g)
159|Minimum radius to avoid over stress at centre of belt Rmin-2 m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm - Tc)}
160|Minimum radius to avoid lack of stress at belt edge Rmin-3 m Rmin-2= B x E x sin\/{1000 x 4.5 x (Tc-4.5)}
161|Minimum radius selected Rmin m

POWER CALCULATION

162|Required motor kW for loaded belt Pm 35.71/ kW Pm= Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 13.556 kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 42.86 kW Prm= Pmo x (1+Fmp/100)
165/MOTOR SELECTED 45/kW @ 1500 rpm
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CONVEYOR POWER CALCULATION FOR CONV-2A/2B

DATE:-12-08-18
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SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 1000({TPH

2|Design capacity of conveyor C 1200(TPH

3|Belt width B 1400{mm

4|Material conveyed Coal

5|Bulk density p 0.8|t/m?3

6|Lump size (-) 250 mm

7|Surcharge angle of the material vy 20|degrees

8|W.P to W.P distance along the conveyor belt L 365.92|m

9|Material transportation length Lt 366.395|m
10|C-C distance between HP & TP (horizontal) Lh 368.895|m
11|Conveyor lift H 55.5|m

Vertical distance of belt from head pulley to take
12|up pulley Ht 3.5/m
Distance of take up pulley from head pulley along
13|belt Lt 63.9|m
14|Belt speed \Y 2.8|m/s
15|Conveyor slope ) 10|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9lm
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 152.4|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 2
24|Return idler tube diameter Dri 152.4|mm
25|Idler bearing diameter db 30|{mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 530/mm
34|Roller length of return idler Iri 800|mm
35|Weight of rotating parts of Carrying idler mc 32|kg/m
36|Mass of rotating parts of return idlers mr 32|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon FR grade cover
Based on Phoenix Yule catalogue,
41|Unit weight of carcass w' 7.7\kg/m? |assuming a rating of 1600/4
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as
42|Unit weight of rubber w" 1.26|cover |1.26 kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x

43|Unit weight of belt mb 26.656|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.35 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
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CONVEYOR POWER CALCULATION FOR CONV-2A/2B
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53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 792|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68| Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 365.92
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.2 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 95|mm ¢=0.05B + 25
Material contact portion on troughed portion of
78|belt p 340/mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.93 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.22|m? 7
81|Skirt board width bl 0.933|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.666|m la= (v2 - vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 1319.92|TPH design capacity
85|Actual filling factor Af 0.676 Af=(C/(3600 x p x Ax V)
86|Unit weight of material mG 119.048|kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.417|m3/s Q= (MG xV)/p

CALCULATIO

N FOR LOADED CONDITION

R=[ fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosS; Refer clause 8.5.1.1 of

88|Main resistance R 33862.54|N IS 11592
89|Slope resistance Rsl 64816.28|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and
90|material Ra 934.08|N Ra=Q x 1000 x p x (V-Vo);
Rska= (u2 x Q% x 1000 x p x 9.81 x
Frictional resistance between the material and skirt la)/[{(V+Vo)/2}* x b1%]; Eqn 13 of IS
91|plate in the acceleration area Rska 319.62|N 11592
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CONVEYOR POWER CALCULATION FOR CONV-2A/2B
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 735|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 250(N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 2238.7|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 3145.83|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 1079.81|N x b12)
97|Resistance due to belt cleaners Rbc 2730(|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 6955.64|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 107873.16|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 302.04|kwW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 302.964 | kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 8933.48|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 4903.04|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 61919.19384|N T2min=TE x Cw
109 |Effective slackside tension T2 61919.2|N T2= Max(Trmin, T2min)
110|Tight side tension T1 169792.4|N T1=TEx (Cw + 1)
111|Component of main resistance of return belt Rr 6316.7|N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 17.3|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 57437.9|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 63092.00|N (Rw + Rb) + Rbc
CWt=2 x Tt - 2.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 2.5
115|Tonnage of counter weights required CWt 10.36|tons ton
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 12633.36|N RO=fx g {(mc+mr+2xmb)xLxa
117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 575.518|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 3305.52|N Rspo= Rio + Rbc
120|Effective tension without material Teo 16923.88|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 47.39|kW Pdpo= Teo x V/1000
122 |Power absorbed at pulley shaft for empty belt Pao 48.31|kW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension Tls 191366.99|N Tls=TE x &+T2
124|Running tight side tension T1 169792.35
125|Running tight side tension per unit belt width Tlbw 121.28|kN/m  |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 145.54|kN/m  |Tlsbw=T1s/BW
127|Belt selected 1600/4
128|RMBT of the belt selected RMBT 180|kN/m
R1=T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.67 conditions
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CONVEYOR POWER CALCULATION FOR CONV-2A/2B

Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.809 conditions
131|Maximum belt rating 1600|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
Full thickness tensile strength (for normal running safety x Maximum tension) / (belt
134|case) 1212.80|kN/m |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength (for startingcase) 956.83|kN/m  |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended: Phoenix Yule catalogue
137|Head pulley/Tail pulley/Take up 630|mm
138|Bend pulleys 500|{mm
139|Snub Pulley 400{mm
140|Pulley diameters selected:
141|Head pulley 800/ mm
142 |Tail Pulley 630|mm
143|Take up pulley 630|mm
144 |Bend pulleys 500|{mm
145(Snub pulley 500/ mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 334.895|m
Vertical distance between the curve point and
147 |head end Hcur 50.5
Rc= {T1max-af{f x Lcur x g x (mG + mb +
148|Maximum tension at curve point Rc 52832.43|N/m mc)- (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 282.86|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 1170|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.821|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 6.2815|m 4.5)}
154 |Minimum radius to be selected Rmin 282.86

RADIUS CALCULATION (CONVEX)

155{Minimum radius in relation to belt width Rmin-1 16.8|m Rmin-1=12* BW/1000

Horizontal distance between the curve point and
156|head end Lcur 25

Vertical distance between the curve point and
157|head end Hcur 0

Tc=T1-aff x Lcur x g x (MG + mb + mc)}-

158|Maximum unit tension at curve point Tc 120.019/kN/m  |(Hcur x mG x g)

Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 4.5 x (Tm -
159|belt Rmin-2 3.481|m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 1.807|m 4.5)}
161|Minimum radius selected Rmin 50(m

POWER CALCULATION

162|Required motor kW for loaded belt Pm 321.99|kW Pm= Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 51.346|kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 386.39|kW
165|MOTOR SELECTED 400 kW @ 1500 rpm
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CONVEYOR POWER CALCULATION FOR CONV-3A/3B DATE:08-12-18
affer
SL NO[DESCRIPTION [SYMBOIVALUE  [UNIT |[REMARK/REFERENCE
BASIC INPUTS
1|Rated capacity of conveyor Qr 1000|TPH
2|Design capacity of conveyor C 1200|TPH
3|Belt width B 1400/mm
4|Material conveyed Coal
5|Bulk density p 0.8[t/m?
6|Lump size (-) 250 mm
7|Surcharge angle of the material Y 20|degrees
8|W.P to W.P distance along the conveyor belt L 76.454|m
9|Material transportation length Lt 79.329|m
10|C-C distance between HP & TP (horizontal) Lh 81.829|m
11|Conveyor lift H 12.3|m
12 |Vertical distance of belt from head pulley to take up pulley |Ht 7.8/m
13 |Distance of take up pulley from head pulley along belt Lt 23|m
14|Belt speed \Y; 2.8/m/s
15|Conveyor slope [ 14|degrees
16|Number of feeding points fp 2
17 |Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9/m
19|Recommended filling factor Ff 80|%
20|Idler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 152.4{mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 2
24|Return idler tube diameter Dri 152.4|mm
25|Idler bearing diameter db 30{mm
26|Number of external scrappers Ns (ex) 2
27|Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000|N/m?
29|Carrying idler pitch Pc 1lm
30|Return idler picth Pr 3|m
31|ERW pipe thickness of carrying idler Tci 5.4/mm
32|ERW pipe thickness of return idler Tri 5.4/mm
33|Roller length of carrying idler Ici 530/mm
34|Roller length of return idler Iri 1600/mm
35|Weight of rotating parts of Carrying idler mc 32|kg/m
36|Mass of rotating parts of return idlers mr 32|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|mm
40| Carcass material Nylon/Nylon FR grade
Assumed rating is 630/4; Reference- Phoenix Yule
41|Unit weight of carcass w' 4.1|kg/m? catalogue
kg/m? per |[Nominal carcass weight per mm thickness of cover
42|Unit weight of rubber w" 1.26/mm cover |may be taken as 1.26 kg/m?
43|Unit weight of belt mb 21.616|kg/m mb= (w' x B)/1000 + (TCW + BCW) x B/1000 x w"
44|Number of trippers nt 0
A5|Tripper slope Tra 0|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length a 1.92 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50|Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140|N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140|N
58|Permissible sag s 2|%
59|Wrap angle $ 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt width and
61|surcharge angle of material Cmax' 792|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt w 0.275 Refer page 17 of IS 11592
64|Coefficient of friction between carrying idlers and belt uo 0.35
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CONVEYOR POWER CALCULATION FOR CONV-3A/3B DATE:-08-12-18

affer
65|Coefficient of friction between carrying material and belt |pl 0.6
Coefficient of friction between carrying material and skirt
66|board u2 0.6
67|Coefficient of friction between belt and belt cleaner u3 0.65
68| Coefficient of idler tilting ué4 0.5
69|Angle of carrying idler tilting in forward direction i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 76.454
71|Thickness of cleaning tip of scrapper tc 20{mm
72|Material speed component in belt direction Vo 0|m/s To consider the case with maximum acceleration
73|Drive coeficient [ 1.35 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 97
76|/Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt C 95|mm c=0.05B + 25
78|Material contact portion on troughed portion of belt p 340|mm p=0.5x (B -2c - Ici)
79|Slope reduction for area S1 K 0.91 As per 1S:11592:2000, page -11, Table-9
80|Area of cross section A 0.22|m? As per 1S:11592:2000, page -11, Table-7
81|Skirt board width bl 0.933|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.666|m la= (v2-vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The value obtained is
84|Maximum capacity of conveyor Cmax 1291.53|TPH more than the design capacity
85|Actual filling factor Af 0.676 Af=(C/(3600 x p x A X V)
86|Unit weight of material mG 119.048|kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.417|m3/s Q= (mG xv)/p
CALCULATION FOR LOADED CONDITION
R=[fx g x {{mc+tm+2mb) x L + (mg x Lt)}] x o x cos§;
88|Main resistance R 9672.75|N Refer clause 8.5.1.1 of IS 11592
89|Slope resistance Rsl 14364.69|N Rsl= mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading point in the
90|acceleration zone between belt and material Ra 934.08|N Ra= Qx 1000 x p x (V-Vo);
Frictional resistance between the material and skirt plate Rska= (12 x Q2 x 1000 x p x 9.81 x la)/[{(V+V0)/2}* x
91|in the acceleration area Rska 319.62|N b12]; Eqn 13 of IS 11592
Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x Wrtup +
92|Total wrap resistance for non-drive pulleys Rw 735|N Nsp x Wrsp); Page 17 of IS 11592
Rb=50 x (Ntp + Nbp + Ntup + Nsp); 50 N is the
93|Pulley bearing resistance Rb 250|N bearing resistance per pulley
94|Secondary resistance Rs 2238.7|N Rs= Ra + Rska + Rw + Rb; Refer eqn.11 of 1S-11592
95 |Resistance due to carrying idler tilting Ric 625.192|N Ric= g*Ci*u0*L*(Mb+Mg)*cos6*sin i
Resistance due to friction between handled material and
96/skirt plate Rsk 1079.81|N Rsk= (42 x Q% x 1000 x p x 9.81 x la)/(V? x b1?)
97 |Resistance due to belt cleaners Rbc 2730|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 4435.002|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0|N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100|Effective tension TE 30711.14|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for loaded
101|condition Pdp 85.99 kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100|N
103|Wrap resistance of drive pulley Rwd 230|N
104|Absorbed power at pulley shaft Pa 86.914|kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
105 |Minimum tensile force to limit the belt sag at carrying side [Tcmin 8624.46|N Tcmin= Pc x (mb + mG) x 9.81/(8 x s)
Minimum tensile force to limit the belt sag at the return
106|side Trmin 3975.99|N Trmin= Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(e’u*d - 1)
108|Slackside tension at drive pulley for transmission T2min | 17628.19|N T2min=TE x Cw
109 |Effective slackside tension T2 17628.19|N T2= Max(Trmin, T2min)
110|Tight side tension T1 48339.33|N T1=TE x (Cw + 1)
111|Component of main resistance of return belt Rr 1206.382|N Rr=fx9.81 x (mb +mr) xL
Component of main resistance of return belt per unit
112|length Rrs 15.779|N/m Rrs=Rr/L
113|Tail pulley tension T3 19941.33|N T3=T2+ Rrs - (mB x g x H) + Rw + Rb +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x (Rw + Rb) +
114|Take up pulley tension Tt 17322.10|N Rbc
CWt= 2 x Tt - 1.5 (assuming the weight of counter
weight frame, take up pulley with frame adds out
115|Tonnage of counter weights required CWt 2.03|tons to be 1.5 ton
CALCULATION FOR EMPTY CONDITION
116[Main resistance without material [RO | 2412.76]N [RO=fx g {(mc+mr+2xmb)xL}xa
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117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 96.074|N Rio= g*Ci*u0*L*(Mb)*cos6*sin i
119|Special resistance without material Rspo 2826.07|N Rspo= Rio + Rbc
120|Effective tension without material Teo 6223.84|N Teo=Ro + Rso + Rspo
121|Power required to overcome the resistance for empty belt |Pdpo 17.43|kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 18.35/kw Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension Tls 59088.23|N T1s=TE x £&+T2
124|Running tight side tension T1 48339.33
125|Running tight side tension per unit belt width Tlbw 34.53|kN/m Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 41.43|kN/m T1sbw=T1s/BW
127|Belt selected 630/4
128|RMBT of the belt selected RMBT 70/kN/m
Ratio of Running tight side tension per unit belt width to R1= T1bw/ RMBT; R1<80%. Hence belt selected is
129|RMBT R1 0.493 OK for running conditions
Ratio of starting tight side tension per unit belt width to R2= T1sbw/ RMBT; R2<150%. Hence belt selected
130|RMBT R2 0.592 is OK for starting conditions
131|Maximum belt rating 630|kN/m
Factor of safety for normal operating case (as per 11592
132 |belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of safety x
Maximum tension) / (belt width). The value is less
134 |Full thickness tensile strength(for normal running case) 345.28/kN/m than RMBT. Hence selection is OK
As per clause no. 8.6.2.2. (Factor of safety x
Maximum tension) / (belt width).The value is less
135|Full thickness tensile strength(for startingcase) 295.44|kN/m than RMBT.Hence selection is OK
131|Minimum pulley diameters recommended: Phoenix Yule catalogue
132|Head pulley/Tail pulley/Take up 400|mm
133|Bend pulleys 315/mm
134|Snub Pulley 250/mm
135|Pulley diameters selected:
136|Head pulley 800/mm
137|Tail Pulley 500/ mm
138|Take up pulley 500/ mm
139|Bend pulleys 400/ mm
140|Snub pulley 400/ mm
RADIUS CALCULATION (CONCAVE)
141|Horizontal distance between the curve point and head end |Lcur 57.5|m
142|Vertical distance between the curve point and head end Hcur 12.8
Rc= {T1max-o{f x Lcur x g x (MG + mb + mc)- (Hcur x
143|Maximum tension at curve point Rc 17904.64(N/m (mG+mb) x g)}/BW
144|Minimum radius to avoid lift off Rmin-1 118.21|m Rc= (Tc x BW )/(9.81 x mb); As per IS 11592 eqn 41
145|Belt specific modulus Es 6.5 As per annex G of IS 11592
146|Belt modulus E 455|kN/m E= Es x RMBT
147|Minimum radius to avoid over stress at centre of belt Rmin-2 0.779|m Rmin-2= B x E x sinA/{1000 x 9 x (Tm - Tc)}
148|Minimum radius to avoid lack of stress at belt edge Rmin-3 9.7952|m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
149|Minimum radius to be selected Rmin 118.21
RADIUS CALCULATION (CONVEX)
150|Minimum radius in relation to belt width Rmin-1 16.8|m Rmin-1=12* BW/1000
151|Horizontal distance between the curve point and head end |Lcur
152|Vertical distance between the curve point and head end Hcur
NA Rc=T1-{f x Lcur x g x (MG + mb + mc)}- (Hcur x mG
153|Maximum unit tension at curve point Tc kN/m X g)
154|Minimum radius to avoid over stress at centre of belt Rmin-2 m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm - Tc)}
155|Minimum radius to avoid lack of stress at belt edge Rmin-3 m Rmin-3= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
156|Minimum radius selected Rmin m
POWER CALCULATION
157|Required motor kW for loaded belt Pm 92.37|kwW Pm= Pa/(ng x nc)
158|Required motor kW for empty belt Pmo 19.504 | kW Pmo= Pdpo/(ng x nc)
159|Required motor power Prm 110.85kwW
160/MOTOR SELECTED 132 kW @ 1500 rpm
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SL NO [DESCRIPTION |[symBoL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 600(TPH

2|Design capacity of conveyor C 720|TPH

3|Belt width B 1400{mm

4|Material conveyed Coal

5|Bulk density p 0.8[t/m?

6|Lump size (-) 20 mm

7|Surcharge angle of the material W 20|degrees

8|W.P to W.P distance along the conveyor belt L 426.18|m

9|Material transportation length Lt 385.18|m

10|C-C distance between HP & TP (horizontal) Lh 425|m

11|Conveyor lift H 8lm

Vertical distance of belt from head pulley to take up

12|pulley Ht 8lm
13 |Distance of take up pulley from head pulley along belt Lt 436|m
14|Belt speed \Y 2.8|m/s
15|Conveyor slope 6 9|degrees
16{Number of feeding points fp 2
17 |Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9|m
19|Recommended filling factor Ff 80|%
20|Idler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 152.4|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 2
24|Return idler tube diameter Dri 152.4{mm
25|Idler bearing diameter db 30{mm
26|Number of external scrappers Ns (ex) 2
27|Number of internal scrappers Ns (in) 2
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1|m
30|Return idler picth Pr 3|m
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 530/mm
34|Roller length of return idler Iri 800/mm
35|Weight of rotating parts of Carrying idler mc 32|kg/m
36|Mass of rotating parts of return idlers mr 32|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|mm
40|Carcass material Nylon/Nylon FR grade

Assumed rating is 1600/4; Reference-
41|Unit weight of carcass w' 7.2lkg/m?  |Phoenix Yule catalogue
kg/m?
per mm |Nominal carcass weight per mm thickness
42|Unit weight of rubber w'" 1.26|cover |of cover may be taken as 1.2 kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x B/1000

43|Unit weight of belt mb 25.956|kg/m  |xw"
44|Number of trippers nt 1
45|Tripper slope Tra 14|degrees
46|Factor for extra power for tripper B 7 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length a 1.38 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 2
49|Number of tail pulleys Ntp 0
50|Number of bend pulleys Nbp 2 TYPE OF TAKE UP IS HGTU
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140|N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140|N
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CONVEYOR POWER CALCULATION FOR CONV-4A (in reclaim mode)

58|Permissible sag s 2|%
59|Wrap angle [0} 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt width and
61|surcharge angle of material Cmax' 792|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt v 0.275
64|Coefficient of friction between carrying idlers and belt uo 0.35
65 Coeff!c!ent of fr!ct!on between carry!ng mater!al and be.It pl 0.6 Refer page 17 of IS 11592
Coefficient of friction between carrying material and skirt
66|board u2 0.6
67|Coefficient of friction between belt and belt cleaner u3 0.65
68|Coefficient of idler tilting ua 0.5
Tilt is not applicable as the conveyor is
69|Angle of carrying idler tilting in forward direction i 0|degrees |reversible
70|Length of conveyor equipped with tilted idlers Li 426.18
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 13 1.35 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt c 95|mm ¢=0.05B + 25
78|Material contact portion on troughed portion of belt p 340/mm p=0.5x (B -2c - Ici)
79|Slope reduction for area S1 K 0.95 As per 1S:11592:2000, page -11, Table-9
80|Area of cross section A 0.22|m? As per 1S:11592:2000, page -11, Table-7
81|Skirt board width b1l 0.933|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.666|m la= (v?-vo?)/(2 xg x ul)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The value
84|Maximum capacity of conveyor Cmax 1348.30(TPH obtained is more than the design capacity
85|Actual filling factor Af 0.406 Af=(C/(3600 x p x A X V)
86|Unit weight of material mG 71.429|kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (mG xv)/p
CALCULATION FOR LOADED CONDITION
R=[fx g x {(mc+m+2mb) x L+ (mg x Lt)}] x a
88|Main resistance R 30852.16(|N x cosd; Refer clause 8.5.1.1 of IS 11592
89|Slope resistance Rsl 5605.75(N Rsl= mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading point in the
90|acceleration zone between belt and material Ra 560|N Ra=Qx 1000 x p x (V-Vo);
Frictional resistance between the material and skirt plate Rska= (u2 x Q% x 1000 x p x 9.81 x
91|in the acceleration area Rska 114.88|N la)/[{(V+Vo)/2}* x b1?]; Eqn 13 of IS 11592
Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
92|Total wrap resistance for non-drive pulleys Rw 560|N Wrtup + Nsp x Wrsp); Page 17 of IS 11592
Rb=50 x (Ntp + Nbp + Ntup + Nsp); 50 N is
93|Pulley bearing resistance Rb 200|N the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11 of IS-
94|Secondary resistance Rs 1434.88|N 11592
95|Resistance due to carrying idler tilting Ric 0.00|N Ric= g*Ci*p0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled material and Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V? x
96|skirt plate Rsk 388.11|N b12)
97|Resistance due to belt cleaners Rbc 3640|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 4028.11|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 2934.462854|N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100|Effective tension TE 44855.36(N TE=R +Rsl +Rs + Rsp + Rt
Power required to overcome the resistance for loaded
101|condition Pdp 125.6|kW Pdp=TE x V/1000
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CONVEYOR POWER CALCULATION FOR CONV-4A (in reclaim mode)

102|Drive pulley bearing resistance Rbd 100|N
103|Wrap resistance of drive pulley Rwd 230|N
104|Absorbed power at pulley shaft Pa 126.52 (kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
105|Minimum tensile force to limit the belt sag at carrying side|Tcmin 5970.92(N Tcmin=Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the return
106(side Trmin 4774.28|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eru*dp - 1)
108|Slackside tension at drive pulley for transmission T2min 25747|N T2min=TE xCw
109|Effective slackside tension T2 25747.0(N T2= Max(Trmin, T2min)
110|Tight side tension T1 70602.3(N T1=TEx (Cw + 1)
111|Component of main resistance of return belt Rr 7269.1|N Rr=fx9.81 x (mb+mr) xL
Component of main resistance of return belt per unit
112(length Rrs 17.1|N/m Rrs= Rr/L
113|Tail pulley tension T3 35379.1(N T3=T2+ Rrs - (mB x g x H) + Rw + Rb +Rbc
Tt=T2 + Lt xRrs- (mb x g x Ht) + 0.8 x (Rw +
114|Take up pulley tension Tt 31906.37|N Rb) + Rbc
CWt= 2 x Tt ; 10% considered for the
additional friction arising out of HGTU
115|Tonnage of counter weights required CWt 7.15|tons trolley movement
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 14538.24|N RO=fxg{(mc+mr+2xmb)xLixa
117|Secondary resistance without material Rso 760|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 0|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 3640.00(N Rspo= Rio + Rbc
120|Effective tension without material Teo 18938.24|N Teo=Ro + Rso + Rspo
121|Power required to overcome the resistance for empty belt|Pdpo 53.03 kW Pdpo=Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 53.95|kw Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension T1s 86301.71|N T1s=TE x §+T2
124|Running tight side tension T1 70602.34
125|Running tight side tension per unit belt width Tlbw 50.43|kN/m  |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 60.52|kN/m  [T1sbw=T1s/BW
127|Belt selected 1600/4
128|RMBT of the belt selected RMBT 180(kN/m
Ratio of Running tight side tension per unit belt width to R1= T1bw/ RMBT; R1<80%. Hence belt
129|RMBT R1 0.28 selected is OK for running conditions
Ratio of starting tight side tension per unit belt width to R2= T1sbw/ RMBT; R2<150%. Hence belt
130|RMBT R2 0.336 selected is OK for starting conditions
131|Maximum belt rating 1600(kN/m
Factor of safety for normal operating case (as per 11592
132|belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
134|Full thickness tensile strength (for normal running case) 504.3|kN/m |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength(for startingcase) 431.5|kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended: Phoenix Yule catalogue
137|Head pulley/Tail pulley/Take up 630|{mm
138|Bend pulleys 500(mm
139|Snub Pulley 400{mm
140|Pulley diameters selected:
141|Head pulley 800(mm 2 Nos (for dual drive)
142|Tail Pulley mm
143|Take up pulley 630/mm
144|Bend pulleys 500/mm
145|Snub pulley 500/mm
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CONVEYOR POWER CALCULATION FOR CONV-4A (in reclaim mode)

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and head

146|end Lcur 77.5|m
147|Vertical distance between the curve point and head end  [Hcur 7.7

Rc= {T1max-a{f x Lcur x g x (mG + mb + mc)-
148|Maximum tension at curve point Rc 42266.93|N/m (Hcur x (mG+mb) x g)}/BW

Rc= (Tc x BW )/(9.81 x mb); As per IS 11592
149|Minimum radius to avoid lift off Rmin-1 232.39|m eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 1170|kN/m E= Es x RMBT
152|Minimum radius to avoid over stress at centre of belt Rmin-2 0.758|m Rmin-2= B x E x sinA/{1000 x 9 x (Tm - Tc)}
153|Minimum radius to avoid lack of stress at belt edge Rmin-3 8.1268|m Rmin-3= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
154|Minimum radius to be selected Rmin 232.39

RADIUS CALCULATION (CONVEX)
155|Minimum radius in relation to belt width Rmin-1 16.8|m Rmin-1=12* BW/1000
Horizontal distance between the curve point and head

156|end Lcur 20
157|Vertical distance between the curve point and head end  [Hcur 0

Re=T1-{f x Lcur x g x (MG + mb + mc)}-
158|Maximum unit tension at curve point Tc 49.68|kN/m  |(Hcurx mG x g)
159|Minimum radius to avoid over stress at centre of belt Rmin-2 1.602|m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm - Tc)}
160|Minimum radius to avoid lack of stress at belt edge Rmin-3 4.621|m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
161|Minimum radius selected Rmin 50|m

POWER CALCULATION
162|Required motor kW for loaded belt Pm 134.47 kW Pm=Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 57.34|kW Pmo= Pdpo/(ng x nc)
164|Required motor power Prm 161.3652 kW
165/MOTOR SELECTED 110 kW @ 1500 rpm ( 2 Nos); Dual drive
Sheet 16 of 60
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SLNO [DESCRIPTION [sYmBoOL [VALUE [uniT [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 1000(TPH

2|Design capacity of conveyor C 1200|TPH

3|Belt width B 1400|mm

4|Material conveyed Coal

5|Bulk density p 0.8[t/m*

6|Lump size (-) 20 mm

7|Surcharge angle of the material % 20|degrees

8|W.P to W.P distance along the conveyor belt L 425.716|m

9|Material transportation length Lt 384.716|m
10|C-C distance between HP & TP (horizontal) Lh 425|m
11|Conveyor lift H -3|lm Considering a tripper lift of 5m & Conveyor lift of 8m
12|Vertical distance of belt from head pulley to take up pulley |Ht 7.26|m
13|Distance of take up pulley from head pulley along belt Lt 436|m
14|Belt speed Vv 2.8|m/s
15|Conveyor slope [ 8|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5/m
18|Total length of skirt board Lsk 9|m
19|Recommended filling factor Ff 80|%
20|Idler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 152.4|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 2
24|Return idler tube diameter Dri 152.4/mm
25|Idler bearing diameter db 30{mm
26|Number of external scrappers Ns (ex) 2
27|Number of internal scrappers Ns (in) 2
28|Pressure exerted by belt cleaner P 50000|N/m?
29|Carrying idler pitch Pc 1lm
30|Return idler picth Pr 3|m
31|ERW pipe thickness of carrying idler Tci 5.4/mm
32|ERW pipe thickness of return idler Tri 5.4/mm
33|Roller length of carrying idler Ici 530|mm
34[Roller length of return idler Iri 800|mm
35|Weight of rotating parts of Carrying idler mc 32|kg/m
36|Mass of rotating parts of return idlers mr 32|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6|mm
39|Bottom cover thickness of belt BCW 3|mm
40|Carcass material Nylon/Nylon FR grade cover
41|Unit weight of carcass w' 6.4|kg/m?

kg/m? per mm [Nominal carcass weight per mm thickness of cover may be taken as
42|Unit weight of rubber w" 1.26/cover 1.2 kg/m?
43|Unit weight of belt mb 24.836|kg/m mb= (w' x B)/1000 + (TCW + BCW) x B/1000 x w"
44|Number of trippers nt 1
45|Tripper slope Tra 14|degrees
46|Factor for extra power for tripper B 7 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length o 1.38] Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 2
49|Number of tail pulleys Ntp 0
50|Number of bend pulleys Nbp 2 TYPE OF TAKE UP IS HGTU
51{Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140|N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140|N
58|Permissible sag s 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt width and
61|surcharge angle of material Cmax' 792|TPH Refer table 10, Page 12 of IS 11592
62|Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt u 0.275
64|Coefficient of friction between carrying idlers and belt uo 0.35
65|Coefficient of friction between carrying material and belt 1 0.6
Coefficient of friction between carrzing material and skirt : Refer page 17 of 15 11592

66|board y2 0.6
67|Coefficient of friction between belt and belt cleaner u3 0.65
68|Coefficient of idler tilting u4 0.5
69|Angle of carrying idler tilting in forward direction i 0|degrees Tilt is not applicable as the conveyor is reversible
70|Length of conveyor equipped with tilted idlers Li 425.716
71|Thickness of cleaning tip of scrapper tc 20{mm
72|Material speed component in belt direction Vo 0lm/s To consider the case with maximum acceleration
73|Drive coeficient 3 1.35 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 97
76{Minimum margin over shaft power Fmp 20
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PRELIMINARY CALCULATIONS
77|Edge clearance on belt c 95[mm c=0.05B + 25
78|Material contact portion on troughed portion of belt p 340|mm p=0.5x (B -2c - Ici)
79|Slope reduction for area S1 K 0.95 As per 1S:11592:2000, page -11, Table-9
80|Area of cross section A 0.22|m? As per 1S:11592:2000, page -11, Table-7
81|Skirt board width bl 0.933|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.666|m la= (v2-vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The value obtained is more than the
84|Maximum capacity of conveyor Cmax 1348.30|TPH design capacity
85|Actual filling factor Af 0.676| Af=(C/(3600 x p x Ax V)
86/Unit weight of material mG 119.048|kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.417|m%/s Q= (mG xv)/p
CALCULATION FOR LOADED CONDITION
R=[ fx g x {(mc+m+2mb) x L + (mg x Lt)}] x a x cos; Refer clause
88|Main resistance R 37882.15|N 8.5.1.1 of IS 11592
89|Slope resistance Rsl -3503.58|N Rsl= mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading point in the
90|acceleration zone between belt and material Ra 934.08|N Ra=Q x 1000 x p x (V-Vo);
Frictional resistance between the material and skirt plate Rska= (12 x Q% x 1000 x p x 9.81 x la)/[{(V+Vo0)/2}? x b1%]; Eqn 13 of IS
91|in the acceleration area Rska 319.62|N 11592
Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x Wrtup + Nsp x Wrsp); Page 17
92|Total wrap resistance for non-drive pulleys Rw 560|N of IS 11592
Rb=50 x (Ntp + Nbp + Ntup + Nsp); 50 N is the bearing resistance per
93|Pulley bearing resistance Rb 200|N pulley
94|Secondary resistance Rs 2013.7|N Rs= Ra + Rska + Rw + Rb; Refer eqn.11 of 1S-11592
95|Resistance due to carrying idler tilting Ric 0.00|N Ric= g*Ci*p0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled material and
96|skirt plate Rsk 1079.81|N Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V2 x b1?)
97|Resistance due to belt cleaners Rbc 3640|N Rbc= A1 x pu3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 4719.81|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 2877.845415|N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100|Effective tension TE 43989.92|N TE= R+ Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for loaded
101|condition Pdp 123.17|kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100|N
103|Wrap resistance of drive pulley Rwd 230|N
104|Absorbed power at pulley shaft Pa 124.09/kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
105|Minimum tensile force to limit the belt sag at carrying side |Tcmin 8821.89|N Tcmin= Pc x (mb + mG) x 9.81/(8 x s)
Minimum tensile force to limit the belt sag at the return
106|side Trmin 4568.27|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(erp*dp - 1)
108|Slackside tension at drive pulley for transmission T2min 34087.79|N T2min=TE x £*Cw
109|Effective slackside tension T2 34087.8|N T2= Max(Trmin, T2min)
110|Tight side tension T1 78077.7|N T1=TEx (§x Cw + 1)
111|Component of main resistance of return belt Rr 7120.9|N Rr=fx9.81 x (mb + mr) x L
Component of main resistance of return belt per unit
112|length Rrs 16.7|N/m Rrs=Rr/L
113|Tail pulley tension T3 46339.6|N T3=T2+Rrs - (mB x g x H) + Rw + Rb +Rbc
114|Take up pulley tension Tt 40371.93|N Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x (Rw + Rb) + Rbc
CWt= 2 x Tt ; 10% considered for the additional friction arising out of
115|Tonnage of counter weights required CWt 9.053|tons HGTU trolley movement
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 14241.76|N RO=fx g {(mc+mr+2xmb)x L}xa
117|Secondary resistance without material Rso 760|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio O|N Rio= g*Ci*p0*L*(Mb)*cos6*sin i
119|Special resistance without material Rspo 3640.00|N Rspo= Rio + Rbc
120|Effective tension without material Teo 18641.76|N Teo=Ro + Rso + Rspo
121|Power required to overcome the resistance for empty belt |Pdpo 52.20/kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 53.12|kwW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension Tls 93474.18|N T1s=TE x £&+T2
124|Running tight side tension T1 78077.71
125|Running tight side tension per unit belt width Tlbw 55.77|kN/m T1lbw=T1/BW
126|Starting belt tension per unit belt width T1lsbw 66.92|kN/m T1sbw=T1s/BW
127|Belt selected 1600/4
128|RMBT of the belt selected RMBT 180[kN/m
Ratio of Running tight side tension per unit belt width to R1= T1bw/ RMBT; R1<80%. Hence belt selected is OK for running
129|RMBT R1 0.31 conditions
Ratio of starting tight side tension per unit belt width to R2= T1sbw/ RMBT; R2<150%. Hence belt selected is OK for starting
130/RMBT R2 0.372 conditions
131|Maximum belt rating 1600/kN/m
Factor of safety for normal operating case (as per 11592
132|belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of safety x Maximum tension) /
134|Full thickness tensile strength (for normal running case) 557.70|kN/m (belt width). The value is less than RMBT. Hence selection is OK
As per clause no. 8.6.2.2. (Factor of safety x Maximum tension) /
135|Full thickness tensile strength (for startingcase) 467.37/kN/m (belt width).The value is less than RMBT.Hence selection is OK
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136|Minimum pulley diameters recommended: Phoenix Yule catalogue
137|Head pulley/Tail pulley/Take up 630/mm
138|Bend pulleys 500{mm
139|Snub Pulley 400{mm
140|Pulley di ers selected:
141|Head pulley 800|mm 2 Nos (for dual drive)
142|Tail Pulley mm
143|Take up pulley 630|mm
144|Bend pulleys 500/ mm
145|Snub pulley 500/ mm
RADIUS CALCULATION (CONCAVE)
146|Horizontal distance between the curve point and head end |Lcur 77.5|m
147|Vertical distance between the curve point and head end Heur 7.7
Re= {T1max-a{f x Lcur x g x (MG + mb + mc)- (Hcur x (mG+mb) x
148|Maximum tension at curve point Rc 44052.21|N/m g)}/BW
149|Minimum radius to avoid lift off Rmin-1 253.13|m Rc= (Tc x BW )/(9.81 x mb); As per IS 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 1170/kN/m E= Es x RMBT
152|Minimum radius to avoid over stress at centre of belt Rmin-2 0.768|m Rmin-2=B x E x sinA/{1000 x 9 x (Tm - Tc)}
153|Minimum radius to avoid lack of stress at belt edge Rmin-3 7.7424|m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
154|Minimum radius to be selected Rmin 253.13
RADIUS CALCULATION (CONVEX)
155|Minimum radius in relation to belt width Rmin-1 16.8|m Rmin-1=12* BW/1000
156|Horizontal distance between the curve point and head end |Lcur 20
157|Vertical distance between the curve point and head end Heur 0
158|Maximum unit tension at curve point Tc 54.749|kN/m Re= T1-{f x Lcur x g X (mG + mb + mc)}- (Hcur x mG x g)
159|Minimum radius to avoid over stress at centre of belt Rmin-2 1.667|m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm - Tc)}
160|Minimum radius to avoid lack of stress at belt edge Rmin-3 4.155/m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
161|Minimum radius selected Rmin 50|m
POWER CALCULATION
162|Required motor kW for loaded belt Pm 131.89|kW Pm= Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 56.458|kW Pmo= Pdpo/(ng x nc)
164|Required motor power Prm 158.2668|kW
165/MOTOR SELECTED 110 kW @ 1500 rpm ( 2 Nos); Dual drive
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SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 600|TPH

2|Design capacity of conveyor C 720|TPH

3|Belt width B 1000{mm

4|Material conveyed Coal

5|Bulk density p 0.8|t/m?3

6|Lump size (-) 20 mm

7|Surcharge angle of the material vy 20|degrees

8|W.P to W.P distance along the conveyor belt L 76.454|m

9|Material transportation length Lt 81.779|m
10|C-C distance between HP & TP (horizontal) Lh 83.279|m
11|Conveyor lift H 8.3|m

Vertical distance of belt from head pulley to take
12|up pulley Ht 8.3|m
Distance of take up pulley from head pulley along
13|belt Lt 87.5/m
14|Belt speed \Y 3.2|m/s
15|Conveyor slope ) 12.5|degrees
16|Number of feeding points fp 3
17|Length of skirt board per feed point Isk' 4|m
18|Total length of skirt board Lsk 12|m
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 152.4|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|Idler bearing diameter db 25(mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380/mm
34|Roller length of return idler Iri 1200|{mm
35|Weight of rotating parts of Carrying idler mc 25.6(kg/m
36|Mass of rotating parts of return idlers mr 17|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon FR grade cover
Assumed rating is 630/4; Reference-
41|Unit weight of carcass w' 4.1|kg/m? |Belt catalogue of Phoenix Yule
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as
42|Unit weight of rubber w" 1.26|cover |1.26 kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x

43|Unit weight of belt mb 15.44|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.8 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 0 Type of take up is HGTU
51|Number of take up pulleys Ntup 0
52|Number of snub pulleys Nsp 1
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53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68| Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 76.454
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.55 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 75|mm ¢=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.97 9
80|Area of cross section A 0.111|m? As per 15:11592:2000, Table-7
81/Skirt board width b1 0.667|m b1= (2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2-vo?)/(2 x g x pl)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 792.64|TPH design capacity
85|Actual filling factor Af 0.704 Af=(C/(3600 x p x A x V)
86|Unit weight of material mG 62.5|kg/m mG=C/(3.6 xV)
87|Volumetric conveyor capacity Q 0.25/m3/s Q= (MG xv)/p

CALCULATIO

N FOR LOADED CONDITION

R=[fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cos§; Refer clause 8.5.1.1 of

88|Main resistance R 5548.87 (N IS 11592

89|Slope resistance Rsl 5088.94|N Rsl= mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and

90| material Ra 640|N Ra= Q x 1000 x p x (V-Vo);

Rska= (u2 x Q% x 1000 x p x 9.81 x

Frictional resistance between the material and skirt| la)/[{(V+Vo)/2}* x b1%]; Egn 13 of IS

91|plate in the acceleration area Rska 224.81|N 11592
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 315|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 100|N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1279.81|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 348.55|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 775.21|N x b12)
97|Resistance due to belt cleaners Rbc 1950|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 3073.76|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 14991.38|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 47.97 kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 49.026 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4778.7|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 2840(N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 8605.05|N T2min= TE *Cw
109 |Effective slackside tension T2 8605.1|N T2= Max(Trmin, T2min)
110|Tight side tension T1 23596.4|N T1=TEx (§x Cw + 1)
111|Component of main resistance of return belt Rr 729.9|N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 9.5|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 10442.8|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 8598.24|N (Rw + Rb) + Rbc
CWt= 2 x Tt; Here HGTU is used;
Hence additional 10% is considered for
115|Tonnage of counter weights required CWt 1.925|tons trolley movement resistance
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 1653.33|N RO=fx g {(mc+mr+2xmb)xL}xa
117|Secondary resistance without material Rso 415|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 69.049|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 2019.05|N Rspo= Rio + Rbc
120|Effective tension without material Teo 4087.38|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 13.08|kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 14.14|kwW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123 |Starting tight side tension T1s 31841.69|N T1s=TE x §&+T2
124|Running tight side tension Tl 23596.43
125(Running tight side tension per unit belt width Tlbw 23.60|kN/m  |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 28.32|kN/m  [T1sbw= T1s/BW
127|Belt selected 630/4
128|RMBT of the belt selected RMBT 70|kN/m
R1= T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.337 conditions
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Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.405 conditions
131|Maximum belt rating 630|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
Full thickness tensile strength (for normal running safety x Maximum tension) / (belt
134|case) 235.96/kN/m  |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength (for startingcase) 222.89|kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended: Phoenix Yule catalogue
137|Head pulley/Tail pulley/Take up 500|{mm
138|Bend pulleys 400|mm
139|Snub Pulley 315/mm
140|Pulley diameters selected:
141|Head pulley 500/ mm
142 |Tail Pulley 400/mm
143|Take up pulley 0|/mm
144 |Bend pulleys 0(/mm
145(Snub pulley 315/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 48.85|m
Vertical distance between the curve point and
147|head end Hcur 6.9
Rc= {T1s-a{f x Lcur x g x (MG + mb +
148|Maximum tension at curve point Rc 23886.60|N/m mc)- (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 157.7|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 455|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.629|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 2.9915|m 4.5)}
154|Minimum radius to be selected Rmin 157.7

RADIUS CALCULATION (CONVEX)

155|Minimum radius in relation to belt width Rmin-1 12|m Rmin-1=12* BW/1000

Horizontal distance between the curve point and
156|head end Lcur 0

Vertical distance between the curve point and
157|head end Hcur 0

Rc=T1-{f x Lcur x g x (mG + mb + mc)}-

158|Maximum unit tension at curve point Tc 23.596|kN/m  |(Hcur x mG x g)

Minimum radius to avoid over stress at centre of Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm -
159 |belt Rmin-2 1.25|m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-3=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 3.037|m 4.5)}
161|Minimum radius selected Rmin 50|m

POWER CALCULATION

162|Required motor kW for loaded belt Pm 52.11|kwW Pm=Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 15.024|kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 62.53 kW
165|MOTOR SELECTED 75 kW @ 1500 rpm

REV-05

Sheet 23 of 60

PREPARED BY-JV

DATE:-08-12-18




CONVEYOR POWER CALCULATION FOR CONV-6A/6B

DATE:- 08-12-18

affr
SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 600|TPH

2|Design capacity of conveyor C 720|TPH

3|Belt width B 1000{mm

4|Material conveyed Coal

5|Bulk density p 0.8|t/m?3

6|Lump size (-) 20 mm

7|Surcharge angle of the material vy 20|degrees

8|W.P to W.P distance along the conveyor belt L 332.901|m

9|Material transportation length Lt 331.15|m
10|C-C distance between HP & TP (horizontal) Lh 330.062|m
11|Conveyor lift H 16.6|m

Vertical distance of belt from head pulley to take
12|up pulley Ht 3.3|m
Distance of take up pulley from head pulley along
13|belt Lt 9.625|m
14|Belt speed \Y 3.2|m/s
15|Conveyor slope ) 9|degrees
16|Number of feeding points fp 4
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 18|m
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 139.7|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|Idler bearing diameter db 25(mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380/mm
34|Roller length of return idler Iri 1150|{mm
35|Weight of rotating parts of Carrying idler mc 25.6(kg/m
36|Mass of rotating parts of return idlers mr 17|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon
Assumed rating is 1000/4; Ref-
41|Unit weight of carcass w' 5.6|kg/m? |Catalogue of Phoenix Yule.
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as
42|Unit weight of rubber w" 1.26|cover |1.26 kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x

43|Unit weight of belt mb 16.94|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.65 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
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53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68| Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 332.901
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.2 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97.5
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 75|mm ¢=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.95 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.11|m? 7
81|Skirt board width bl 0.667|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2 - vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 776.29|TPH design capacity
85|Actual filling factor Af 0.71 Af=(C/(3600 x p x Ax V)
86|Unit weight of material mG 62.5(kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (MG xV)/p

CALCULATIO

N FOR LOADED CONDITION

R=[ fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosS; Refer clause 8.5.1.1 of

88|Main resistance R 22137.73|N IS 11592
89|Slope resistance Rsl 10177.88|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and
90|material Ra 640(N Ra=Q x 1000 x p x (V-Vo);
Rska= (u2 x Q% x 1000 x p x 9.81 x
Frictional resistance between the material and skirt la)/[{(V+Vo)/2}* x b1%]; Eqn 13 of IS
91|plate in the acceleration area Rska 224.81|N 11592
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 735|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 250(N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1849.81|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 1564.95|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 1162.82|N x b12)
97|Resistance due to belt cleaners Rbc 1950|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 4677.77|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 38843.19|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 124.3|kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 125.356 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4870.67|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 3115.9|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 22296.0(N T2min= TE x £*Cw
109 |Effective slackside tension T2 22296.0(N T2= Max(Trmin, T2min)
110|Tight side tension T1 61139.2|N T1=TEx (§x Cw + 1)
111|Component of main resistance of return belt Rr 3325.2|N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 10.0|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 25797.6|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 22828.74|N (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 1.5
115|Tonnage of counter weights required CWt 3.15|tons ton)
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 7492.96|N RO=fx g {(mc+mr+2xmb)xLxa
117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 333.714|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 2283.71|N Rspo= Rio + Rbc
120|Effective tension without material Teo 10761.67|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 34.44 kW Pdpo= Teo x V/1000
122 |Power absorbed at pulley shaft for empty belt Pao 35.49 kW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension Tls 68907.82|N Tls=T1x¢
124|Running tight side tension T1 61139.18
125|Running tight side tension per unit belt width Tlbw 61.14|kN/m |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 73.37|kN/m  |[T1sbw=T1s/BW
127|Belt selected 1000/4
128|RMBT of the belt selected RMBT 110|kN/m
R1=T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.556 conditions
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Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.667 conditions
131|Maximum belt rating 1000|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
Full thickness tensile strength(for normal running safety x Maximum tension) / (belt
134|case) 611.39|kN/m  |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength (for startingcase) 482.35|kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended:
137|Head pulley/Tail pulley/Take up 630|mm
138|Bend pulleys 500|{mm
139|Snub Pulley 400{mm
140|Pulley diameters selected:
141|Head pulley 630/ mm
142 |Tail Pulley 500|{mm
143|Take up pulley 500|{mm
144 |Bend pulleys 400/mm
145|Snub pulley 400/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 147.65|m
Vertical distance between the curve point and
147 |head end Hcur 28
Rc= {T1max-af{f x Lcur x g x (mG + mb +
148|Maximum tension at curve point Rc 31787.40|N/m mc)- (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 191.28|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 715|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.583|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 3.3398|m 4.5)}
154 |Minimum radius to be selected Rmin 191.28

RADIUS CALCULATION (CONVEX)

155|Minimum radius in relation to belt width Rmin-1 12|m Rmin-1=12* BW/1000

Horizontal distance between the curve point and
156|head end Lcur 15.625

Vertical distance between the curve point and
157|head end Hcur 0

Rc=T1-{f x Lcur x g x (MG + mb + mc)}-

158|Maximum unit tension at curve point Tc 60.342|kN/m  [(Hcur x mG x g)

Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 4.5 x (Tm -
159|belt Rmin-2 1.835|m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 1.632|m 4.5)}
161|Minimum radius selected Rmin 50(m

POWER CALCULATION

162|Required motor kW for loaded belt Pm 132.55|kW Pm= Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 37.529|kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 159.0564|kW
165|MOTOR SELECTED 170 kW @ 1500 rpm
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SLNO |DESCRIPTION |SYMBOL |VALUE UNIT REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 600|TPH

2|Design capacity of conveyor C 720|TPH

3|Belt width B 1000{mm

4|Material conveyed Coal

5|Bulk density p 0.8|t/m?3

6|Lump size (-) 20 mm

7|Surcharge angle of the material vy 20|degrees

8|W.P to W.P distance along the conveyor belt L 61.365|m

9|Material transportation length Lt 57.865|m
10|C-C distance between HP & TP (horizontal) Lh 61.365|m
11|Conveyor lift H 7.05|m

Vertical distance of belt from head pulley to take
12|up pulley Ht 5.55|m
Distance of take up pulley from head pulley along
13|belt Lt 10|m
14|Belt speed \Y 3.2|m/s
15|Conveyor slope ) 13|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9lm
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 139.7|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|Idler bearing diameter db 25(mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380/mm
34|Roller length of return idler Iri 1150|{mm
35|Weight of rotating parts of Carrying idler mc 25|kg/m
36|Mass of rotating parts of return idlers mr 12|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon
Assumed belt rating is 630/4. Ref-
41|Unit weight of carcass w' 4.1|kg/m? |Phoenix Yule catalogue
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as 1.2
42|Unit weight of rubber w" 1.26|cover  |kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x

43|Unit weight of belt mb 15.44|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.8 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
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53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.6
68| Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 61.365
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.55 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97.5
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 75|mm ¢=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.95 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.11|m? 7
81|Skirt board width bl 0.667|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2 - vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 776.29|TPH design capacity
85|Actual filling factor Af 0.71 Af=(C/(3600 x p x Ax V)
86|Unit weight of material mG 62.5(kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (MG xV)/p
CALCULATION FOR LOADED CONDITION
R=[ fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosS; Refer clause 8.5.1.1 of
88|Main resistance R 4016.79|N IS 11592
89|Slope resistance Rsl 4322.53|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and
90|material Ra 640(N Ra=Q x 1000 x p x (V-Vo);
Rska= (u2 x Q% x 1000 x p x 9.81 x
Frictional resistance between the material and skirt la)/[{(V+Vo)/2}* x b1%]; Eqn 13 of IS
91|plate in the acceleration area Rska 224.81|N 11592
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 735|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 250(N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1849.81|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 279.21|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 581.41|N x b12)
97|Resistance due to belt cleaners Rbc 1800|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 2660.62|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 12849.75|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 41.12|kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 42.176 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4778.7|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 2840(N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 7375.7565|N T2min=TE x Cw
109 |Effective slackside tension T2 7375.8|N T2= Max(Trmin, T2min)
110|Tight side tension T1 20225.5|N T1=TEx (Cw +1)
111|Component of main resistance of return belt Rr 495.6(N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 8.1|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 9588.5|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 7600.88|N (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 1.5
115|Tonnage of counter weights required CWt 0.05|tons ton
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 1225.89|N RO=fx g {(mc+mr+2xmb)xLxa
117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 55.312|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 1855.31|N Rspo= Rio + Rbc
120|Effective tension without material Teo 4066.21|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 13.01|kW Pdpo= Teo x V/1000
122 |Power absorbed at pulley shaft for empty belt Pao 14.07|kW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension Tls 27292.87|N Tls=TE x &+T2
124|Running tight side tension T1 20225.51
125|Running tight side tension per unit belt width Tlbw 20.23|kN/m  |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 24.27|kN/m  |[T1sbw=T1s/BW
127|Belt selected 630/4
128|RMBT of the belt selected RMBT 70|kN/m
R1=T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.289 conditions
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Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.347 conditions
131|Maximum belt rating 630|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
% of belt rating as per 1S-11592 (for normal safety x Maximum tension) / (belt
134|running case) 202.26/kN/m |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|% of belt rating as per 1S-11592 (for startingcase) 191.05|kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended:
137|Head pulley/Tail pulley/Take up 500|{mm
138|Bend pulleys 400|mm
139|Snub Pulley 315/mm
140|Pulley diameters selected:
141|Head pulley 500/ mm
142 |Tail Pulley 400/mm
143|Take up pulley 400/mm
144 |Bend pulleys 315\mm
145(Snub pulley 315/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 36|m
Vertical distance between the curve point and
147|head end Hcur 4.2
Re= {T1-a{f x Lcur x g x (MG + mb + mc)-
148|Maximum tension at curve point Rc 15051.10{N/m (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 99.37|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 455|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.528|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 5.497|m 4.5)}
154|Minimum radius to be selected Rmin 99.37

RADIUS CALCULATION (CONVEX)

155|Minimum radius in relation to belt width Rmin-1 12|m Rmin-1=12* BW/1000

Horizontal distance between the curve point and
156|head end Lcur

Vertical distance between the curve point and
157|head end Hcur

Rc=T1-{f x Lcur x g x (mG + mb + mc)}-

158|Maximum unit tension at curve point Tc NA kN/m  |(Hcur x mG x g)

Minimum radius to avoid over stress at centre of Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm -
159 |belt Rmin-2 m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 m 4.5)}
161|Minimum radius selected Rmin m

POWER CALCULATION

162|Required motor kW for loaded belt Pm 44,60 kW Pm=Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 14.875|kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 53.514|kW
165|MOTOR SELECTED 55 kW @ 1500 rpm
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SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS
1|Rated capacity of conveyor Qr 600|TPH
2|Design capacity of conveyor C 720|TPH
3|Belt width B 1000{mm
4|Material conveyed Coal
5|Bulk density p 0.8|t/m?3
6|Lump size (-) 20 mm
7|Surcharge angle of the material vy 20|degrees
8|W.P to W.P distance along the conveyor belt L 449.487|m
9|Material transportation length Lt 446.94|m
10|C-C distance between HP & TP (horizontal) Lh 447.555|m
11|Conveyor lift H 25(m
Vertical distance of belt from head pulley to take
12|up pulley Ht 3.3|m
Distance of take up pulley from head pulley along
13|belt Lt 7.525|m
14|Belt speed \Y 3.2|m/s
15|Conveyor slope ) 11|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9lm
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 139.7|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|Idler bearing diameter db 25(mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380/mm
34|Roller length of return idler Iri 1150|{mm
35|Weight of rotating parts of Carrying idler mc 25.6(kg/m
36|Mass of rotating parts of return idlers mr 17|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon
Assumed belt rating is 1000/4;
Reference- Belt catalogue of Oriental
41|Unit weight of carcass w' 6.54|kg/m? |Rubber
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as 1.2
42 |Unit weight of rubber w" 1.26|cover |kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x
43|Unit weight of belt mb 17.88|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.3 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50|Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
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52|Number of snub pulleys Nsp 1
53|Wrap resistance for each drive pulley Wrdp 230(N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140|N
56|Wrap resistance for each take up pulley Wrtup 140(N
57|Wrap resistance for each snub pulley Wrsp 140|N
58|Permissible sag s 2|%
59|Wrap angle [0) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63 |Coefficient of friction between pulley and belt vl 0.275
Coefficient of friction between carrying idlers and
64 |belt Ho 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68| Coefficient of idler tilting ué4 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 449.487
71|Thickness of cleaning tip of scrapper tc 20|{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.2 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97.5
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt c 75|mm c=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.93 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.11|m? 7
81/Skirt board width b1 0.667|m b1= (2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2-vo?)/(2 x g x ul)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 759.95|TPH design capacity
85|Actual filling factor Af 0.71 Af=(C/(3600 x p x A x V)
86|Unit weight of material mG 62.5|kg/m mG=C/(3.6 xV)
87|Volumetric conveyor capacity Q 0.25/m3/s Q= (MG xv)/p

CALCULATIO

N FOR LOADED CONDITION

R=[fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosd; Refer clause 8.5.1.1 of

88|Main resistance R 23718.75(N IS 11592
89|Slope resistance Rsl 15328.13|N Rsl= mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and
90| material Ra 640|N Ra=Q x 1000 x p x (V-Vo);
Rska= (u2 x Q% x 1000 x p x 9.81 x
Frictional resistance between the material and skirt| la)/[{(V+Vo)/2}* x b1%]; Egn 13 of IS
91|plate in the acceleration area Rska 224.81|N 11592
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 735|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 250(N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1849.81|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 2124.90(N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 581.41|N x b12)
97|Resistance due to belt cleaners Rbc 1950|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 4656.31|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 45552.99|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101 |loaded condition Pdp 145.77 kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 146.826 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4928.3|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 3288.8|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 26147.4|N T2min= TE xCw
109 |Effective slackside tension T2 26147.4|N T2= Max(Trmin, T2min)
110|Tight side tension T1 71700.4|N T1=TEx (§x Cw + 1)
111|Component of main resistance of return belt Rr 4614.1|N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 10.3|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 29311.4|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 26630.83|N (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 1.5
115|Tonnage of counter weights required CWt 3.93|tons ton
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 10365.78|N RO=fx g {(mc+mr+2xmb)xLxa
117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 472.669|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 2422.67|N Rspo= Rio + Rbc
120|Effective tension without material Teo 13773.45|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 44.08| kW Pdpo= Teo x V/1000
122 |Power absorbed at pulley shaft for empty belt Pao 45.13|kW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension Tls 80811.00(N Tls=TE x &+T2
124|Running tight side tension T1 71700.41
125|Running tight side tension per unit belt width Tlbw 71.70/kN/m  |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 86.04|kN/m  |T1lsbw=T1s/BW
127|Belt selected 1000/4
128|RMBT of the belt selected RMBT 110|kN/m
R1=T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.652 conditions
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Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.782 conditions
131|Maximum belt rating 1000|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
Full thickness tensile strength (for normal running safety x Maximum tension) / (belt
134|case) 717.00|kN/m  |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength (for startingcase) 565.68|kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended: Oriental Rubber catalogue
137|Head pulley/Tail pulley/Take up 630|mm
138|Bend pulleys 500|{mm
139|Snub Pulley 400{mm
140|Pulley diameters selected:
141|Head pulley 630/ mm
142 |Tail Pulley 500|{mm
143|Take up pulley 500|{mm
144 |Bend pulleys 400/mm
145|Snub pulley 400/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 147.65|m
Vertical distance between the curve point and
147|head end Hcur 28
Re= {T1-a{f x Lcur x g x (MG + mb + mc)-
148|Maximum tension at curve point Rc 43634.90|N/m (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 248.77|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 715|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.687|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 2.3287|m 4.5)}
154|Minimum radius to be selected Rmin 248.77

RADIUS CALCULATION (CONVEX)

155|Minimum radius in relation to belt width Rmin-1 12|m Rmin-1=12* BW/1000

Horizontal distance between the curve point and
156|head end Lcur 15.625

Vertical distance between the curve point and
157|head end Hcur 0

Rc=T1-{f x Lcur x g x (mG + mb + mc)}-

158|Maximum unit tension at curve point Tc 71.067|kN/m  |(Hcur x mG x g)

Minimum radius to avoid over stress at centre of Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm -
159 |belt Rmin-2 2.341|m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 1.369|m 4.5)}
161|Minimum radius selected Rmin 50|m

POWER CALCULATION

162|Required motor kW for loaded belt Pm 155.25|kW Pm=Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 47.72| kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 186.2976|kW
165|MOTOR SELECTED 200 kW @ 1500 rpm
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SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 600|TPH

2|Design capacity of conveyor C 720|TPH

3|Belt width B 1000{mm

4|Material conveyed Coal

5|Bulk density p 0.8|t/m?3

6|Lump size (-) 20 mm

7|Surcharge angle of the material vy 20|degrees

8|W.P to W.P distance along the conveyor belt L 179.042|m

9|Material transportation length Lt 176.542|m
10|C-C distance between HP & TP (horizontal) Lh 182.917|m
11|Conveyor lift H 35.3|m

Vertical distance of belt from head pulley to take
12|up pulley Ht 5.3|m
Distance of take up pulley from head pulley along
13|belt Lt 19.375|m
14|Belt speed \Y 3.2|m/s
15|Conveyor slope ) 13|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9lm
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 139.7|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|Idler bearing diameter db 25(mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380/mm
34|Roller length of return idler Iri 1150|{mm
35|Weight of rotating parts of Carrying idler mc 25.6(kg/m
36|Mass of rotating parts of return idlers mr 12|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon
Assuming a belt rating of 1000/4: Ref-
41|Unit weight of carcass w' 5.6|kg/m? |Oriental Rubber catalogue
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as
42|Unit weight of rubber w" 1.26|cover |1.26 kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x

43|Unit weight of belt mb 16.94|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.8 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
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53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68| Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 179.042
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.2 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 75|mm ¢=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.91 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.11|m? 7
81|Skirt board width bl 0.667|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2 - vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 743.61|TPH design capacity
85|Actual filling factor Af 0.71 Af=(C/(3600 x p x Ax V)
86|Unit weight of material mG 62.5(kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (MG xV)/p
CALCULATION FOR LOADED CONDITION
R=[ fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosS; Refer clause 8.5.1.1 of
88|Main resistance R 12301.09|N IS 11592
89|Slope resistance Rsl 21643.31|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and
90|material Ra 640(N Ra=Q x 1000 x p x (V-Vo);
Rska= (u2 x Q% x 1000 x p x 9.81 x
Frictional resistance between the material and skirt la)/[{(V+Vo)/2}* x b1%]; Eqn 13 of IS
91|plate in the acceleration area Rska 224.81|N 11592
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 735|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 250(N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1849.81|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 830.32|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 581.41|N x b12)
97|Resistance due to belt cleaners Rbc 1950|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 3361.73|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 39155.94|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 125.3|kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 126.356 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4870.67|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 3115.9|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 22475.51|N T2min= TE *Cw
109 |Effective slackside tension T2 22475.5|N T2= Max(Trmin, T2min)
110|Tight side tension T1 61631.4|N T1=TEx (Cw + 1)
111|Component of main resistance of return belt Rr 1524.9|N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 8.5|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 21069.2|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 22744.77|N (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 1.5
115|Tonnage of counter weights required CWt 3.14|tons ton
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 3766.43|N RO=fx g {(mc+mr+2xmb)xLxa
117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 177.059|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 2127.06|N Rspo= Rio + Rbc
120|Effective tension without material Teo 6878.49|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 22.01 kW Pdpo= Teo x V/1000
122 |Power absorbed at pulley shaft for empty belt Pao 23.07 kW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123|Starting tight side tension Tls 69462.64|N T1s=TE x £&+T2
124|Running tight side tension T1 61631.45
125|Running tight side tension per unit belt width Tlbw 61.63|kN/m |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 73.96/kN/m  [T1sbw=T1s/BW
127|Belt selected 1000/4
128|RMBT of the belt selected RMBT 110|kN/m
R1=T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.56 conditions
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CONVEYOR POWER CALCULATION FOR CONV-8A/8B

Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.672 conditions
131|Maximum belt rating 1000|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
Full thickness tensile strength (for normal running safety x Maximum tension) / (belt
134|case) 616.31|kN/m |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength (for startingcase) 486.24|kN/m  |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended: Phoenix Yule catalogue
137|Head pulley/Tail pulley/Take up 630|mm
138|Bend pulleys 500|{mm
139|Snub Pulley 400{mm
140|Pulley diameters selected:
141|Head pulley 630/ mm
142 |Tail Pulley 500|{mm
143|Take up pulley 500|{mm
144 |Bend pulleys 400/mm
145|Snub pulley 400/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 159|m
Vertical distance between the curve point and
147|head end Hcur 26.524
Re= {T1-a{f x Lcur x g x (MG + mb + mc)-
148|Maximum tension at curve point Rc 32113.70|N/m (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 193.24|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 715|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.585|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 3.3004|m 4.5)}
154|Minimum radius to be selected Rmin 193.24

RADIUS CALCULATION (CONVEX)

155|Minimum radius in relation to belt width Rmin-1 12|m Rmin-1=12* BW/1000

Horizontal distance between the curve point and
156|head end Lcur 7

Vertical distance between the curve point and
157|head end Hcur 0

Rc=T1-{f x Lcur x g x (mG + mb + mc)}-

158|Maximum unit tension at curve point Tc 61.242|kN/m  |(Hcur x mG x g)

Minimum radius to avoid over stress at centre of Rmin-2= B x E x sinA/{1000 x 4.5 x (Tm -
159 |belt Rmin-2 1.869|m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 1.606|m 4.5)}
161|Minimum radius selected Rmin 50|m

POWER CALCULATION

162|Required motor kW for loaded belt Pm 134.29|kW Pm=Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 24.516|kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 161.1516|kwW
165|MOTOR SELECTED 170 kW @ 1500 rpm
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SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS
1|Rated capacity of conveyor Qr 600|TPH
2|Design capacity of conveyor C 720|TPH
3|Belt width B 1000{mm
4|Material conveyed Coal
5|Bulk density p 0.8|t/m?3
6|Lump size (-) 20 mm
7|Surcharge angle of the material vy 20|degrees
8|W.P to W.P distance along the conveyor belt L 80.09|m
9|Material transportation length Lt 77.994|m
10|C-C distance between HP & TP (horizontal) Lh 80.494|m
Considering a conveyor lift of 2.943m
11|Conveyor lift H 7.743|m & Tripper lift of 4.8m
Vertical distance of belt from head pulley to take
12|up pulley Ht 6/m
Distance of take up pulley from head pulley along
13|belt Lt 76|m
14|Belt speed \% 3.2|m/s
15|Conveyor slope ) 14|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9m
19|Recommended filling factor Ff 80|%
20|Idler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 139.7|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|ldler bearing diameter db 25|mm
26|Number of external scrappers Ns (ex) 3
27|Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3|m
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380|mm
34|Roller length of return idler Iri 1150{mm
35|Weight of rotating parts of Carrying idler mc 25.6|kg/m
36|Mass of rotating parts of return idlers mr 12|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3lmm
40|Carcass material Nylon/Nylon
Assuming a belt rating of 630/4:
Reference- Belt catalogue of Phoenix
41|Unit weight of carcass w' 4.1|kg/m? |Yule
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as
42|Unit weight of rubber w" 1.26|cover |1.26 kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x
43|Unit weight of belt mb 15.44|kg/m B/1000 x w"
44|Number of trippers nt 1
45|Tripper slope Tra 15|degrees
46|Factor for extra power for tripper B 7 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.85 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 1
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51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68|Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 80.09
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.5 Refer table 15 of IS 11592
74 |Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 75|mm c=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p= 0.5 x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.91 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.11|m? 7
81|Skirt board width bl 0.667|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2 - vo?)/(2 x g x ul)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 743.61|TPH design capacity
85|Actual filling factor Af 0.71 Af=(C/(3600 x p x Ax V)
86|Unit weight of material mG 62.5(kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (MG xVv)/p

CALCULATIO

N FOR LOADED CONDITION

R=[ fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosS; Refer clause 8.5.1.1 of

88|Main resistance R 5472.58|N IS 11592

89|Slope resistance Rsl 4747.43|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and

90|material Ra 640(N Ra=Q x 1000 x p x (V-Vo);
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Frictional resistance between the material and skirt

Rska= (u2 x Q% x 1000 x p x 9.81 x
la)/[{(V+Vo)/2}* x b1%]; Egn 13 of IS

91|plate in the acceleration area Rska 224.81|N 11592
Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 595|N 11592
Rb=50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 200|N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1659.81|N of IS-11592
95|Resistance due to carrying idler tilting Ric 362.89|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96| material and skirt plate Rsk 581.41|N x b1?)
97|Resistance due to belt cleaners Rbc 2600(N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 3544.30|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 1079.687831|N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100|Effective tension TE 16503.8|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 52.81 kW Pdp=TE x V/1000
102 |Drive pulley bearing resistance Rbd 100|N
103|Wrap resistance of drive pulley Rwd 230|N
104|Absorbed power at pulley shaft Pa 53.866|kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4778.7|N Tcmin=Pc x (mb + mG) x 9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 2840|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eru*d - 1)
108 |Slackside tension at drive pulley for transmission  |T2min 9473.2|N T2min= TE xCw
109|Effective slackside tension T2 9473.2|N T2= Max(Trmin, T2min)
110|Tight side tension T1 25977.0[N T1=TEx(Cw+1)
111|Component of main resistance of return belt Rr 646.8|N Rr=fx9.81 x (mb + mr) x L
Component of main resistance of return belt per
112|unit length Rrs 8.1|N/m Rrs=Rr/L
T3=T2+Rrs-(mBx gxH) +Rw +Rb
113|Tail pulley tension T3 12342.2|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 9973.16|N (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 1.5
115|Tonnage of counter weights required CWt 0.53|tons ton

CALCULATION FOR EMPTY CONDITION

116|Main resistance without material RO 1614.11|N RO=fx g {(mc+mr+2xmb)xL}xa
117|Secondary resistance without material Rso 795|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 71.888|N Rio= g*Ci*u0*L*(Mb)*cosd*sin i
119|Special resistance without material Rspo 2671.89|N Rspo= Rio + Rbc
120|Effective tension without material Teo 5080.99(N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 16.26|kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 17.32|kw Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123 |Starting tight side tension T1s 34228.88|N T1s=TE x §&+T2
124 |Running tight side tension Tl 25976.98
125(Running tight side tension per unit belt width Tlbw 25.98|kN/m  |Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 31.17|kN/m  [T1sbw= T1s/BW
127|Belt selected 630/4
128|RMBT of the belt selected RMBT 70|kN/m
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CONVEYOR POWER CALCULATION FOR CONV-8C/8D (tripper conveyors)

Ratio of Running tight side tension per unit belt

R1=T1bw/ RMBT; R1<80%. Hence
belt selected is OK for running

129|width to RMBT R1 0.371 conditions
R2= T1sbw/ RMBT; R2<150%. Hence
Ratio of starting tight side tension per unit belt belt selected is OK for starting
130|width to RMBT R2 0.445 conditions
131|{Maximum belt rating 630|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
% of belt rating as per 1S-11592 (for normal safety x Maximum tension) / (belt
134|running case) 259.77|kN/m |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|% of belt rating as per 1S-11592 (for startingcase) 239.60/kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended:
137|Head pulley/Tail pulley/Take up 500/mm
138|Bend pulleys 400{mm
139|Snub Pulley 315|mm
140|Pulley diameters selected:
141 |Head pulley 500|{mm
142|Tail Pulley 400{mm
143|Take up pulley 400/mm
144|Bend pulleys 315/mm
145|Snub pulley 315\mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 67|m

Vertical distance between the curve point and
147|head end Hcur 2
148|Maximum tension at curve point Rc 20670.80|N/m Rc=

Rc= (Tc x BW )/(9.81 x mb); As per IS

149|Minimum radius to avoid lift off Rmin-1 136.47|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 455|kN/m  |E= Es x RMBT

Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.588|m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 3.5864|m 4.5)}
154|Minimum radius to be selected Rmin 136.47|m

RADIUS CALCULATION (CONVEX)

Horizontal distance between the curve point and

155|head end Lcur 67.34

Vertical distance between the curve point and
156|head end Hcur 6.7

Rc=T1-{f x Lcur x g x (MG + mb + mc)}-

157|Maximum unit tension at curve point Tc 18.073|kN/m  |(Hcurx mG x g)

Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 4.5 x (Tm -
158 |belt Rmin-2 1.117|m Tc)}

Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
159|edge Rmin-3 4.273|m 4.5)}
160|Minimum radius selected Rmin 50(m

POWER CALCULATION

161|Required motor kW for loaded belt Pm 57.25 kW Pm= Pa/(ng x nc)
162|Required motor kW for empty belt Pmo 18.403|kW Pmo= Pdpo/(ng x nc)
163|Required motor power Prm 68.70 kW
164|MOTOR SELECTED 75 kW @ 1500 rpm
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SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 600|TPH

2|Design capacity of conveyor C 720|TPH

3|Belt width B 1000{mm

4|Material conveyed Coal

5|Bulk density p 0.8|t/m?3

6|Lump size (-) 20 mm

7|Surcharge angle of the material vy 20|degrees

8|W.P to W.P distance along the conveyor belt L 139.395|m

9|Material transportation length Lt 134.935|m
10|C-C distance between HP & TP (horizontal) Lh 137.375|m
11|Conveyor lift H 21.3|m

Vertical distance of belt from head pulley to take
12|up pulley Ht 3.5/m
Distance of take up pulley from head pulley along
13|belt Lt 7.91|m
14|Belt speed \Y 3.2|m/s
15|Conveyor slope ) 12|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9lm
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 139.7|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|Idler bearing diameter db 25(mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380/mm
34|Roller length of return idler Iri 1150|{mm
35|Weight of rotating parts of Carrying idler mc 25.6(kg/m
36|Mass of rotating parts of return idlers mr 17|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon FR grade
Assumed belt rating is 630/4; As per
41|Unit weight of carcass w' 4.1|kg/m? |Phoenix Yule catalogue
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as 1.2
42|Unit weight of rubber w" 1.26|cover  |kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x

43|Unit weight of belt mb 15.44|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.65 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
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53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68| Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 139.395
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.35 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97.5
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 75|mm ¢=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.94 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.11|m? 7
81|Skirt board width bl 0.667|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2 - vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 768.12| TPH design capacity
85|Actual filling factor Af 0.71 Af=(C/(3600 x p x Ax V)
86|Unit weight of material mG 62.5(kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (MG xV)/p

CALCULATIO

N FOR LOADED CONDITION

R=[ fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosS; Refer clause 8.5.1.1 of

88|Main resistance R 8870.88|N IS 11592
89|Slope resistance Rsl 13059.56|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and
90|material Ra 640(N Ra=Q x 1000 x p x (V-Vo);
Rska= (u2 x Q% x 1000 x p x 9.81 x
Frictional resistance between the material and skirt la)/[{(V+Vo)/2}* x b1%]; Eqn 13 of IS
91|plate in the acceleration area Rska 224.81|N 11592
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 735|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 250(N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1849.81|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 636.71|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 581.41|N x b12)
97|Resistance due to belt cleaners Rbc 1950|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 3168.12|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 26948.37|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 86.23|kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 87.286 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4778.7|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 2840(N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 15468.36|N T2min=TE x Cw
109 |Effective slackside tension T2 15468.4|N T2= Max(Trmin, T2min)
110|Tight side tension T1 42416.7|N T1=TEx (Cw + 1)
111|Component of main resistance of return belt Rr 1330.8|N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 9.5|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 16507.9|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 15998.75|N (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 1.5
ton). Double take up pulley
115|Tonnage of counter weights required CWt 3.52|tons arrangement
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 3014.44|N RO=fx g {(mc+mr+2xmb)xL}xa
117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 126.132|N Rio= g*Ci*u0*L*(Mb)*cosé*sin i
119|Special resistance without material Rspo 2076.13|N Rspo= Rio + Rbc
120|Effective tension without material Teo 6075.57|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 19.44|kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 20.50|kwW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123 |Starting tight side tension T1s 51848.66|N T1s=TE x §&+T2
124 |Running tight side tension Tl 42416.73|N
125|Running tight side tension per unit belt width Tlbw 42.42|kN/m  |[Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 50.90/kN/m  [T1sbw= T1s/BW
127|Belt selected 630/4
128|RMBT of the belt selected RMBT 70|kN/m
R1= T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.606 conditions
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Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.727 conditions
131|Maximum belt rating 630|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
Full thickness tensile strength(for normal running safety x Maximum tension) / (belt
134|case) 424.17|kN/m  |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength (for startingcase) 362.94/kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended: Oriental Rubber catalogue
137|Head pulley/Tail pulley/Take up 400/mm
138|Bend pulleys 315|mm
139|Snub Pulley 250|mm
140|Pulley diameters selected:
141|Head pulley 630/ mm
142 |Tail Pulley 500|{mm
143|Take up pulley 500|{mm
144 |Bend pulleys 400/mm
145|Snub pulley 400/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 57.5|m
Vertical distance between the curve point and
147|head end Hcur 12.8
Rc= {T1max-af{f x Lcur x g x (mG + mb +
148|Maximum tension at curve point Rc 29739.00|N/m mc)- (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 196.34|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 455|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.72|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 2.2978|m 4.5)}
154|Minimum radius to be selected Rmin 196.34
RADIUS CALCULATION (CONVEX)
155|Minimum radius in relation to belt width Rmin-1 12|m Rmin-1=12* BW/1000
Horizontal distance between the curve point and
156|head end Lcur 23
Vertical distance between the curve point and
157|head end Hcur 2
Rc=T1-{f x Lcur x g x (MG + mb + mc)}-
158|Maximum unit tension at curve point Tc 40.034/kN/m  |(Hcur x mG x g)
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 4.5 x (Tm -
159|belt Rmin-2 1.935|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-3=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 1.632|m 4.5)}
161|Minimum radius selected Rmin 50(m
POWER CALCULATION
162|Required motor kW for loaded belt Pm 92.29|kW Pm= Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 21.674|kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 110.7516|kW
165|MOTOR SELECTED 132 kW @ 1500 rpm
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SL NO [DESCRIPTION |SYMBOL [VALUE [UNIT  [REMARK/REFERENCE
BASIC INPUTS

1|Rated capacity of conveyor Qr 600|TPH

2|Design capacity of conveyor C 720|TPH

3|Belt width B 1000{mm

4|Material conveyed Coal

5|Bulk density p 0.8|t/m?3

6|Lump size (-) 20 mm

7|Surcharge angle of the material vy 20|degrees

8|W.P to W.P distance along the conveyor belt L 139.395|m

9|Material transportation length Lt 134.935|m
10|C-C distance between HP & TP (horizontal) Lh 137.375|m
11|Conveyor lift H 21.3|m

Vertical distance of belt from head pulley to take
12|up pulley Ht 3.5/m
Distance of take up pulley from head pulley along
13|belt Lt 7.91|m
14|Belt speed \Y 3.2|m/s
15|Conveyor slope ) 12|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 4.5|m
18|Total length of skirt board Lsk 9lm
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 139.7|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 1
24|Return idler tube diameter Dri 139.7|mm
25|Idler bearing diameter db 25(mm
26|Number of external scrappers Ns (ex) 2
27 |Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000(N/m?
29|Carrying idler pitch Pc 1im
30|Return idler picth Pr 3lm
31|ERW pipe thickness of carrying idler Tci 5.4|mm
32|ERW pipe thickness of return idler Tri 5.4|mm
33|Roller length of carrying idler Ici 380/mm
34|Roller length of return idler Iri 1150|{mm
35|Weight of rotating parts of Carrying idler mc 25.6(kg/m
36|Mass of rotating parts of return idlers mr 17|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 6/mm
39|Bottom cover thickness of belt BCW 3|lmm
40|Carcass material Nylon/Nylon FR grade
Assumed belt rating is 630/4; As per
41|Unit weight of carcass w' 4.1|kg/m? |Phoenix Yule catalogue
kg/m? |Nominal carcass weight per mm
per mm |thickness of cover may be taken as 1.2
42|Unit weight of rubber w" 1.26|cover  |kg/m?
mb= (w' x B)/1000 + (TCW + BCW) x

43|Unit weight of belt mb 15.44|kg/m B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra O|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length  |a 1.65 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50{Number of bend pulleys Nbp 2
51|Number of take up pulleys Ntup 1
52|Number of snub pulleys Nsp 1
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53|Wrap resistance for each drive pulley Wrdp 230|N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140(N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140(N
58|Permissible sag S 2|%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt
61|width and surcharge angle of material Cmax' 399|TPH Refer table 10, Page 12 of IS 11592
62 |Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt Ul 0.275
Coefficient of friction between carrying idlers and
64|belt uo 0.35
Coefficient of friction between carrying material
65|and belt 1 0.6
Coefficient of friction between carrying material : Refer page 17 of IS 11592
66|and skirt board u2 0.6
Coefficient of friction between belt and belt
67|cleaner u3 0.65
68| Coefficient of idler tilting pad 0.5
69|Angle of carrying idler tilting in forward direction |i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 139.395
71|Thickness of cleaning tip of scrapper tc 20{mm
To consider the case with maximum
72|Material speed component in belt direction Vo 0|m/s acceleration
73|Drive coeficient 3 1.35 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97.5
75|Drive efficiency of coupling nc 97
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt ¢ 75|mm ¢=0.05B + 25
Material contact portion on troughed portion of
78|belt p 235|mm p=0.5x (B -2c - Ici)
As per 1S:11592:2000, page -11, Table-
79|Slope reduction for area S1 K 0.94 9
As per 1S:11592:2000, page -11, Table-
80|Area of cross section A 0.11|m? 7
81|Skirt board width bl 0.667|m b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.87|m la= (v2 - vo?)/(2 x g x u1)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The
value obtained is more than the
84|Maximum capacity of conveyor Cmax 768.12| TPH design capacity
85|Actual filling factor Af 0.71 Af=(C/(3600 x p x Ax V)
86|Unit weight of material mG 62.5(kg/m mG=C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (MG xV)/p

CALCULATIO

N FOR LOADED CONDITION

R=[ fx g x {(mc+tm+2mb) x L + (mg x
Lt)}] x a x cosS; Refer clause 8.5.1.1 of

88|Main resistance R 8870.88|N IS 11592
89|Slope resistance Rsl 13059.56|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading
point in the acceleration zone between belt and
90|material Ra 640(N Ra=Q x 1000 x p x (V-Vo);
Rska= (u2 x Q% x 1000 x p x 9.81 x
Frictional resistance between the material and skirt la)/[{(V+Vo)/2}* x b1%]; Eqn 13 of IS
91|plate in the acceleration area Rska 224.81|N 11592
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Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x
Wrtup + Nsp x Wrsp); Page 17 of IS
92|Total wrap resistance for non-drive pulleys Rw 735|N 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50
93|Pulley bearing resistance Rb 250(N N is the bearing resistance per pulley
Rs= Ra + Rska + Rw + Rb; Refer eqn.11
94|Secondary resistance Rs 1849.81|N of 1S-11592
95|Resistance due to carrying idler tilting Ric 636.71|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled Rsk= (12 x Q% x 1000 x p x 9.81 x la)/(V?
96|material and skirt plate Rsk 581.41|N x b12)
97|Resistance due to belt cleaners Rbc 1950|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 3168.12|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt 0[N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100 |Effective tension TE 26948.37|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for
101|loaded condition Pdp 86.23|kW Pdp=TE x V/1000
102|Drive pulley bearing resistance Rbd 100(N
103|Wrap resistance of drive pulley Rwd 230(N
104|Absorbed power at pulley shaft Pa 87.286 kW Pa= Pdp + {(Rbd + Rwd)/1000} x V
Minimum tensile force to limit the belt sag at
105|carrying side Tcmin 4778.7|N Tcmin= Pc x (mb + mG) x9.81/(8 x s)
Minimum tensile force to limit the belt sag at the
106|return side Trmin 2840(N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eMu*dp - 1)
108 |Slackside tension at drive pulley for transmission |T2min 15468.4|N T2min=TE x Cw
109 |Effective slackside tension T2 15468.4|N T2= Max(Trmin, T2min)
110|Tight side tension T1 42416.7|N T1=TEx (Cw + 1)
111|Component of main resistance of return belt Rr 1330.8|N Rr=fx9.81x (mb+mr)xL
Component of main resistance of return belt per
112|unit length Rrs 9.5|N/m Rrs= Rr/L
T3=T2+Rrs-(mBxgxH)+Rw+Rb
113|Tail pulley tension T3 16507.9|N +Rbc
Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x
114|Take up pulley tension Tt 15998.75|N (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight
of counter weight frame, take up
pulley with frame adds out to be 1.5
ton). Double take up pulley
115|Tonnage of counter weights required CWt 3.52|tons arrangement
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 3014.44|N RO=fx g {(mc+mr+2xmb)xL}xa
117|Secondary resistance without material Rso 985|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 126.132|N Rio= g*Ci*u0*L*(Mb)*cosé*sin i
119|Special resistance without material Rspo 2076.13|N Rspo= Rio + Rbc
120|Effective tension without material Teo 6075.57|N Teo=Ro + Rso + Rspo
Power required to overcome the resistance for
121|empty belt Pdpo 19.44|kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 20.50|kwW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION
123 |Starting tight side tension T1s 51848.66|N T1s=TE X &+T2
124 |Running tight side tension Tl 42416.73|N
125|Running tight side tension per unit belt width Tlbw 42.42|kN/m  |[Tlbw=T1/BW
126|Starting belt tension per unit belt width T1sbw 50.90/kN/m  [T1sbw= T1s/BW
127|Belt selected 630/4
128|RMBT of the belt selected RMBT 70|kN/m
R1= T1bw/ RMBT; R1<80%. Hence
Ratio of Running tight side tension per unit belt belt selected is OK for running
129|width to RMBT R1 0.606 conditions
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CONVEYOR POWER CALCULATION FOR CONV-10

Ratio of starting tight side tension per unit belt

R2= T1sbw/ RMBT; R2<150%. Hence
belt selected is OK for starting

130|width to RMBT R2 0.727 conditions
131|Maximum belt rating 630|kN/m
Factor of safety for normal operating case (as per
132|11592 belt selection procedure) SF1 10
Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7
As per clause no. 8.6.2.2. (Factor of
Full thickness tensile strength(for normal running safety x Maximum tension) / (belt
134|case) 424.17|kN/m  |width). The value is less than RMBT.
As per clause no. 8.6.2.2. (Factor of
safety x Maximum tension) / (belt
width).The value is less than
135|Full thickness tensile strength (for startingcase) 362.94/kN/m |RMBT.Hence selection is OK
136|Minimum pulley diameters recommended: Phoenix Yule catalogue
137|Head pulley/Tail pulley/Take up 400/mm
138|Bend pulleys 315|mm
139|Snub Pulley 250|mm
140|Pulley diameters selected:
141|Head pulley 630/ mm
142 |Tail Pulley 500|{mm
143|Take up pulley 500|{mm
144 |Bend pulleys 400/mm
145|Snub pulley 400/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and

146|head end Lcur 57.5|m
Vertical distance between the curve point and
147|head end Hcur 12.8
Rc= {T1max-af{f x Lcur x g x (mG + mb +
148|Maximum tension at curve point Rc 29739.00|N/m mc)- (Hcur x (mG+mb) x g)}/BW
Rc= (Tc x BW )/(9.81 x mb); As per IS
149|Minimum radius to avoid lift off Rmin-1 196.34|m 11592 eqn 41
150|Belt specific modulus Es 6.5 As per annex G of IS 11592
151|Belt modulus E 455|kN/m  |E= Es x RMBT
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 9 x (Tm -
152 |belt Rmin-2 0.72|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-2=B x E x sinA/{1000 x 4.5 x (Tc-
153|edge Rmin-3 2.2978|m 4.5)}
154|Minimum radius to be selected Rmin 196.34
RADIUS CALCULATION (CONVEX)
155|Minimum radius in relation to belt width Rmin-1 12|m Rmin-1=12* BW/1000
Horizontal distance between the curve point and
156|head end Lcur 23
Vertical distance between the curve point and
157|head end Hcur 2
Rc=T1-{f x Lcur x g x (MG + mb + mc)}-
158|Maximum unit tension at curve point Tc 40.034/kN/m  |(Hcur x mG x g)
Minimum radius to avoid over stress at centre of Rmin-2=B x E x sinA/{1000 x 4.5 x (Tm -
159|belt Rmin-2 1.935|m Tc)}
Minimum radius to avoid lack of stress at belt Rmin-3=B x E x sinA/{1000 x 4.5 x (Tc-
160|edge Rmin-3 1.632|m 4.5)}
161|Minimum radius selected Rmin 50(m
POWER CALCULATION
162|Required motor kW for loaded belt Pm 92.29|kW Pm= Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 21.674|kW Pmo= Pdpo/(ng x nc)
164 |Required motor power Prm 110.7516|kW
165|MOTOR SELECTED 132 kW @ 1500 rpm
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BELT FEEDER POWER CALCULATION

DATE:- 08-12-18

SLNO |DESCRIPTION |SYMBOL |VALUE UNIT REMARK/REFERENCE
BASIC INPUTS
1|Rated capacity of conveyor Qr 600|TPH
2|Design capacity of conveyor C 720(TPH
3|Belt width B 1800{mm
4|Material conveyed Coal
5|Bulk density p 0.8[t/m3
6|Lump size (-) 250 mm
7|Surcharge angle of the material W 20|degrees
8|W.P to W.P distance along the conveyor belt L 8/m
9|Material transportation length Lt 7.3|m
10|C-C distance between HP & TP (horizontal) Lh 8.3|m
11|Conveyor lift H 0lm
Vertical distance of belt from head pulley to take up
12|pulley Ht Olm NOT APPLICABLE (SCREW TAKE UP)
13|Distance of take up pulley from head pulley along belt  |Lt 0lm NOT APPLICABLE (SCREW TAKE UP)
14|Belt speed Y 1lm/s
15|Conveyor slope [ 0|degrees
16|Number of feeding points fp 2
17|Length of skirt board per feed point Isk' 7|m
18|Total length of skirt board Lsk 9lm
19|Recommended filling factor Ff 80|%
20|ldler troughing angle A 35|degrees
21|Carrying idler tube diameter Dci 152.4|mm
22|Number of rollers per set in carrying idlers Nci 3
23|Number of rollers per set in return idlers Nri 2
24|Return idler tube diameter Dri 152.4|mm
25|ldler bearing diameter db 30/mm
26|Number of external scrappers Ns (ex) 2
27|Number of internal scrappers Ns (in) 1
28|Pressure exerted by belt cleaner P 50000({N/m?
29|Carrying idler pitch Pc 1jm
30|Return idler picth Pr 3|m
31|ERW pipe thickness of carrying idler Tci 5.4/mm
32|ERW pipe thickness of return idler Tri 5.4/mm
33|Roller length of carrying idler Ici 670|mm
34(Roller length of return idler Iri 2000{mm
35|Weight of rotating parts of Carrying idler mc 52|kg/m
36|Mass of rotating parts of return idlers mr 32|kg/m
37|Duty range of belt selected HD
38|Top cover thickness of belt TCW 8/mm
39|Bottom cover thickness of belt BCW 4{mm
40|Carcass material Nylon/Nylon
41|Unit weight of carcass w' 5.92|kg/m?
kg/m? per |Nominal carcass weight per mm thickness of cover may be
42|Unit weight of rubber w" 1.26/mm cover |taken as 1.26 kg/m?
43|Unit weight of belt mb 37.872|kg/m mb= (w' x B)/1000 + (TCW + BCW) x B/1000 x w"
44|Number of trippers nt 0
45|Tripper slope Tra 0|degrees
46|Factor for extra power for tripper B 0 Table 13 of table 14 of IS 11592
47|Conveyor coeficient which is a function of length o 1 Ref fig 6 page 17 of IS 11592
48|Number of drive pulleys Ndp 1
49|Number of tail pulleys Ntp 1
50|Number of bend pulleys Nbp 0
51|Number of take up pulleys Ntup 0
52|Number of snub pulleys Nsp 1
53|Wrap resistance for each drive pulley Wrdp 230(N
54|Wrap resistance for each tail pulley Wrtp 175|N
55|Wrap resistance for each bend pulley Wrbp 140|N
56|Wrap resistance for each take up pulley Wrtup 140|N
57|Wrap resistance for each snub pulley Wrsp 140|N
58|Permissible sag s 2%
59|Wrap angle ) 210|degrees
60|Trough factor Ci 0.5 Refer page 17 of IS 11592
Maximum capacity of conveyor for given belt width and
61|surcharge angle of material Cmax' 1382|TPH Refer table 10, Page 12 of IS 11592
62|Artificial friction coeficient f 0.03
63| Coefficient of friction between pulley and belt U 0.275
64|Coefficient of friction between carrying idlers and belt |0 0.35
Coefficient of friction between carrying material and
65|belt pl 0.6 Refer page 17 of IS 11592
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% BELT FEEDER POWER CALCULATION
DATE:- 08-12-18

Coefficient of friction between carrying material and
66/|skirt board u2 0.6
67|Coefficient of friction between belt and belt cleaner u3 0.65
68| Coefficient of idler tilting ud 0.5
69|Angle of carrying idler tilting in forward direction i 2|degrees
70|Length of conveyor equipped with tilted idlers Li 8
71|Thickness of cleaning tip of scrapper tc 20/mm
72|Material speed component in belt direction Vo 0|m/s To consider the case with maximum acceleration
73|Drive coeficient 13 1.5 Refer table 15 of IS 11592
74|Drive efficiency of gearbox ng 97
75|Drive efficiency of coupling nc 94
76|Minimum margin over shaft power Fmp 20
PRELIMINARY CALCULATIONS
77|Edge clearance on belt c 115|mm c=0.05B + 25
78|Material contact portion on troughed portion of belt p 450{mm p=0.5x (B -2c - Ici)
79|Slope reduction for area S1 K 1 As per 15:11592:2000, page -11, Table-9
80|Area of cross section A 0.324|m? As per 15:11592:2000, page -11, Table-7
81|Skirt board width b1 1.2lm b1=(2/3) x (B/1000)
82|Acceleration length at loading point la 0.085|m la= (v?-vo?)/(2 x g x ul)
83|Fill factor Ff 0.8 As per tender specification
Cmax= Cmax' x v x p x K x Ff; The value obtained is more
84|Maximum capacity of conveyor Cmax 884.48|TPH than the design capacity
85|Actual filling factor Af 0.772 Af= (C/(3600 x p x A x V)
86|Unit weight of material mG 200|kg/m mG= C/(3.6 x V)
87|Volumetric conveyor capacity Q 0.25|m3/s Q= (mG xv)/p
CALCULATION FOR LOADED CONDITION
R=[ f x g x {(mc+m+2mb) x L + (mg x Lt)}] x a x cosd; Refer
88|Main resistance R 805.78|N clause 8.5.1.1 of IS 11592
89|Slope resistance Rsl 0.00|N Rsl=mG x H x g; Equation 7 of IS 11592
Inertial and frictional resistance at the loading point in
90(the acceleration zone between belt and material Ra 200|N Ra=Q x 1000 x p x (V-Vo),
Frictional resistance between the material and skirt Rska= (K12 x Q% x 1000 x p x 9.81 x la)/[{(V+V0)/2}* x b1?]; Eqn
91|plate in the acceleration area Rska 69.49|N 13 of IS 11592
Rw= (Ntp x Wrtp+Nbp x Wrbp + Ntup x Wrtup + Nsp x Wrsp);
92|Total wrap resistance for non-drive pulleys Rw 315|N Page 17 of IS 11592
Rb= 50 x (Ntp + Nbp + Ntup + Nsp); 50 N is the bearing
93|Pulley bearing resistance Rb 100|N resistance per pulley
94|Secondary resistance Rs 684.49|N Rs= Ra + Rska + Rw + Rb; Refer eqn.11 of 1S-11592
95|Resistance due to carrying idler tilting Ric 114.01|N Ric= g*Ci*u0*L*(Mb+Mg)*cosd*sin i
Resistance due to friction between handled material and
96/skirt plate Rsk 1839.38|N Rsk= (42 x Q* x 1000 x p x 9.81 x la)/(V?2 x b1?)
97|Resistance due to belt cleaners Rbc 3510|N Rbc= A1 x u3 x P x (Ns (ex) + Ns (in))
98|Special resistance Rsp 5463.39|N Rsp= Ric + Rsk + Rbc
99|Resistance offered by tripper Rt O|N Rt= (R + Rsl + Rs + Rsp) x nt x Btp
100|Effective tension TE 6953.66|N TE=R + Rsl + Rs + Rsp + Rt
Power required to overcome the resistance for loaded
101|condition Pdp 6.95/kW Pdp= TE x V/1000
102|Drive pulley bearing resistance Rbd 100|N
103|Wrap resistance of drive pulley Rwd 230(N
Pa= Pdp + {(Rbd + Rwd)/1000} x V+Power to over come shear
104|Absorbed power at pulley shaft Pa 13.082615/kW (Annexure-1)
Minimum tensile force to limit the belt sag at carrying
105|side Tcmin 14584.53|N Tcmin= Pc x (mb + mG) x 9.81/(8 x s)
Minimum tensile force to limit the belt sag at the return
106|side Trmin 6966.08|N Trmin=Pr x (mb + mG) x 9.81/(8 x s)
107|Wrap factor Cw 0.574 Cw=1/(eru*d - 1)
108|Slackside tension at drive pulley for transmission T2min 3991.40|N T2min=TE x Cw
109|Effective slackside tension T2 6966.1|N T2= Max(Trmin, T2min)
110|Tight side tension Tl 13919.7|N T1=TEx (Cw + 1)
111|Component of main resistance of return belt Rr 164.5|N Rr=fx9.81 x (mb+mr) xL
Component of main resistance of return belt per unit
112|length Rrs 20.6/N/m Rrs= Rr/L
113|Tail pulley tension T3 11055.6|N T3=T2+Rrs- (mB x g x H) + Rw + Rb +Rbc
114|Take up pulley tension Tt 7381.08|N Tt=T2 + Lt x Rrs- (mb x g x Ht) + 0.8 x (Rw + Rb) + Rbc
CWt=2 x Tt - 1.5 (assuming the weight of counter weight
115|Tonnage of counter weights required CWt 0|tons frame, take up pulley with frame adds out to be 1.5 ton
CALCULATION FOR EMPTY CONDITION
116|Main resistance without material RO 376.10|N RO=fxg{(mc+mr+2xmb)xL}xa
117|Secondary resistance without material Rso 415|N Rso= Rw + Rb
118|Resistance due to carrying idler tilting Rio 18.152|N Rio= g*Ci*u0*L*(Mb)*cos&*sin i
119|Special resistance without material Rspo 3528.15|N Rspo= Rio + Rbc
120|Effective tension without material Teo 4319.25|N Teo=Ro + Rso + Rspo
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Power required to overcome the resistance for empty

121|belt Pdpo 4.32 kW Pdpo= Teo x V/1000
122|Power absorbed at pulley shaft for empty belt Pao 4.65/kwW Pao= Pdpo + {(Rbd + Rwd)/1000 x V}
BELT & PULLEY SELECTION

123|Starting tight side tension Tls 17396.57|N Tls=TEx §+T2
124|Running tight side tension T1 13919.74
125|Running tight side tension per unit belt width Tlbw 7.73|kN/m Tlbw=T1/BW
126/|Starting belt tension per unit belt width Tlsbw 9.28/kN/m T1sbw= T1s/BW
127|Belt selected 1000/4 kN/m
128|RMBT of the belt selected RMBT 110|kN/m

Ratio of Running tight side tension per unit belt width to R1= T1bw/ RMBT; R1<80%. Hence belt selected is OK for
129|RMBT R1 0.07 running conditions

Ratio of starting tight side tension per unit belt width to R2= T1sbw/ RMBT; R2<150%. Hence belt selected is OK for
130|RMBT R2 0.084 starting conditions
131|Maximum belt rating 500|kN/m

Factor of safety for normal operating case (as per 11592
132|belt selection procedure) SF1 10

Factor of safety for starting case (as per 11592 belt
133|selection procedure) SF2 7

As per clause no. 8.6.2.2. (Factor of safety x Maximum
tension) / (belt width). The value is less than RMBT. Hence
134|Full thickness tensile strength (for normal running case) 77.33|kN/m selection is OK

As per clause no. 8.6.2.2. (Factor of safety x Maximum
tension) / (belt width).The value is less than RMBT.Hence

135|Full thickness tensile strength (for startingcase) 67.65|kN/m selection is OK

136|Minimum pulley diameters recommended: Phoenix Yule catalogue

137|Head pulley/Tail pulley/Take up 400/mm

138|Bend pulleys 315/mm

139|Snub Pulley 250/mm

140|Pulley diameters selected:

141|Head pulley 500/mm

142|Tail Pulley 400|mm

143[Take up pulley mm NOT APPLICABLE (SCREW TAKE UP)
144|Bend pulleys mm NOT APPLICABLE (SCREW TAKE UP)
145|Snub pulley 315/mm

RADIUS CALCULATION (CONCAVE)

Horizontal distance between the curve point and head

146/end Lcur m
147|Vertical distance between the curve point and head end |Hcur
Rec= {T1-a{f x Lcur x g x (MG + mb + mc)- (Hcur x (mG+mb) x
148|Maximum tension at curve point Rc N/m g)}/BW
149|Minimum radius to avoid lift off Rmin-1 NA m Rc= (Tc x BW )/(9.81 x mb); As per IS 11592 eqn 41
150|Belt specific modulus Es As per annex G of IS 11592
151|Belt modulus E kN/m E= Es x RMBT
152|Minimum radius to avoid over stress at centre of belt Rmin-2 m Rmin-2= B x E x sin\/{1000 x 9 x (Tm - Tc)}
153|Minimum radius to avoid lack of stress at belt edge Rmin-3 m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
154|Minimum radius to be selected Rmin
RADIUS CALCULATION (CONVEX)
155|Minimum radius in relation to belt width Rmin-1 |21.6 m Rmin-1=12 BW/1000
Horizontal distance between the curve point and head

156/end Lcur
157|Vertical distance between the curve point and head end |Hcur
158|Maximum unit tension at curve point Tc NA kN/m Rc= T1-{f x Lcur x g x (mG + mb + mc)}- (Hcur x mG x g)
159|Minimum radius to avoid over stress at centre of belt Rmin-2 m Rmin-2= B x E x sin\/{1000 x 4.5 x (Tm - Tc)}
160|Minimum radius to avoid lack of stress at belt edge Rmin-3 m Rmin-2= B x E x sinA/{1000 x 4.5 x (Tc-4.5)}
161|Minimum radius selected Rmin m

POWER CALCULATION
162|Required motor kW for loaded belt Pm 14.35/kW Pm= Pa/(ng x nc)
163|Required motor kW for empty belt Pmo 5.099|kw Pmo= Pdpo/(ng x nc)
164|Required motor power Prm 17.22|kW Prm= Pmo x (1+Fmp/100)
165|MOTOR SELECTED 22/ kW @ 1500 rpm
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BELT FEEDER POWER CALCULATION
DATE:- 08-12-18

ANNEXURE-1: POWER TO OVERCOME SHEAR CALCULATION

1|Material conveyed Coal

2|Bulk density p 0.8[t/m3

3|Coefficient of internal friction of material U 0.65

4|Angle of internal friction of material ) 32.75|degrees |b=tan-1()

5|Length of feeding chute/hopper Lh 3.5|m

6|Width of feeding chute/hopper b 1jm

7|Height of surcharge material h 0.325|m h= (tand x b)/2

8|Volume of surcharge material \ 0.56875|m?> V=1/22 x (b x h x Lh)

9|Belt speed v 1lm/s
10|Number of chutes feeding to the belt feeder n 2|nos
11|Total volume of surcharge material Vfs 1.1375|m?3 Vfs= 2 x V; Considering chutes filled completely
12|Total weight of surcharge material Q 0.91|tons Q=Vfsx p
13|Resistance to shearing the material Tq 5802.615|N Tg=Qx 9810 N
14|Power required for material shearing Pshear 5.802615|kwW Pshear= Tq x v/1000
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% TYPICAL SCOOP COUPLING SELECTION (CONV 7A/B) Date:-08-12-18

SLNO DESCRIPTION SYMBOL | UNIT | VALUE REMARK
INPUTS
1 Motor kW rating M kw 200
2 Type of fluid coupling SCOOP TYPE FLUID COUPLING
If scoop type, type of cooling
3 required AIR COOLED
Syn.speed of motor N RPM 1500
OUTPUTS
Maximum power that can be
transmitted at the syn.speed
5|of motor of model selected MRs kw 205/MRs>MR

HENCE THE MODEL_SC-9( FLUIDOMAT MAKE)___ SELECTED IS OK
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