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QUESTION 1:

EPICYCLIC GEAR AND GEAR TRAINS

Condition

Gear A

S

Arm L

Fix ArmL &
rotate A +1
rev

+1

T, 116
— i e— \/
T, = 46 2,522

T, T, 116 46
Ts " To 46 = —28
= —4,833v

Multiply by X
& Add Y

x+y

2,522x + yv'

—4,833x + yv

N, = 280
N, =0

ov

280V

Solve for x & v

—4 B350+ Y =200 suon s

X+

y=0 e

2

(1-2)-5,833x =280v ...............3

280
* = 5833

x = [Caglv

subst x into eqt 2

x+y=20
—-48+y=0
y=48\/

= N, =|48rpm |V (clockwise)

QUESTION 2: CONVEYOR BELTS AND BELT DRIVES
2.1 D+ ON
V=760
(1,4 + 0,016)250
v = v

2.2 M=v

M=wXtxLXxp

60

X p

M=1x0,016 x1 X% 800v

M=|128kg/m\V
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2.3 M x v?

T.
T;
1, = [4395,02

2.4 T,=wXxnxXft

T, =1x3x%x78x103

T; =[23400 N |V

. 170
" 573

0 =[2967)

Tl_Tc

= phb
=T,

23400 — 4395,02
T, —4395,02

19004,98

=435
T, — 4395,02

_ 19004,98
27 2435

T, =[12199.94 N|v’

25 P=(T,-T,)v

12,8 x (18,53)2v

— 013(2,967)

+ 4395,02v

P = (23400 — 12199.94)18,53v

P =207537,11 W

P =(20754 kW

E
P

o]
r, = [166,03 ki7}

2.6 P =P, — 6% slip
P = 166,03 — 6% slip
P =166,03 —9,978v

P =|156,052 kW v

o

P xn
2
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07,53711 x 0,8V

OR P =P, %094
P = 166,03 x 0,94V

P =|156,068 kW |v

(3)
[20]
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wuconiON 3: BUCKET ELEVATORS

3.1 V=ygxXcosf Xr Vzg
1,5 = v9.81 X cos30° X rv’
1,52 = 9.81 x c0s30° X r K=
1,52
"= 9.81 x cos30°
r=10,265m
D =0,530m
D =530 mm}v (4)

3.2 L=2xnr+2c
L = 2 x (0,265) + 2(85)

L=|171,665m|v (2)

3.3 4

Buckets/sec = m

5
=—v
Buckets/sec 0.8

Buckets/sec = 1,875v
Buckets

sec

= ’2 buckets per second i‘/

3
1350 x 10 2

Massfsec =733600

Mass

s v
cor 53,571 kg/s

Mass /sec

Bucket [sec
53,571 i

Mass /bucket =

Mass /bucket =
Mass

—— =[26786 kg/b]”

=m.g.h
= 53,571(9.81)(85)v
= 44670,18 W

- [ah67 kTl

@ o oY v

P
P, =1|5584 kW (9)

r<ec1
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QUESTION 4: ELEVATORS

4.1 This balance force reduces the weight the motor must lift and ensures that the
elevator cannot fall out of control while the cable is intact. (1)

4.2 T,=m(g+a)+F
T, = 1500 (9,81 + 2,1) + 300 v

T, =[18165 N |V

T, :m1(9—a)—ﬁz
T, = 450 (9,81 — 2,1) — 300V

7, = 31695 N}

T, =la

T. = mk? x a
2™ r
T, = 700(0,5)2 X b
&= ] 0,8

T, =|459,379 N.m][v

Th= (T, —Tr
T, = (18165 — 3169,5)0,8
T, = [11996,4 N. m|~/

Teotar =Th + T
Tiotar = 11996,4 + 459,379
Trotal = | 12455,78 N.m |‘/

Protor = Trotar X @
Protor = Trotar X ;

2,5
Pmotor = 12455,78 X == v/

Protor = 38924,31 W

Pmoto?“ = ‘/ (9)

[10]
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QUESTION 5: RAIL AND ROAD TRACTION

8.1 Ty = M, X g X u X % mass of driving wheels
Ty = 100 x 10® x 9,81 x 0,3 X 0,8v

Ty =[235440 N |V

5.2 FRtomI = FRlaco F FRtrucks

o = (M, X R) + (My X Ry)

Fry,.y = (100 X 80) + (400 x 70)v'

Fr,,,,, = 8000 + 28000v'

Fr,,,, =[36000 NV

5.3 Te=Fy,,, .

Ty =|36000 N v

5.4 F,

Atotal

E

Gtotal

%totai = 4500 N \/

Tp= FRtomi + P.;Jtotai
Ty = 36000 + 54500v

Tg = 90500 N

T, = P05 RN}

QUESTION 6: FLYWHEELS

1 2
9=§at +wy Xt

1
8 =5 (2,5)(50)*¥ +0x 50¥

@ =|3125rad|v

8 =2naN
N = ]
2@
N= 22,
21
736 rpm|vY
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= (M, + My) x 103 X g X sin @
1
= (100 +400) x 10% x 9,81 X v/

(4)
[10]
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QUESTION 7: ROPE HAULAGES AND AERIAL ROPEWAYS

71 » Endless rope haulages
e Head and tail rope haulages (2)

7.2 7.2.1 M,=M,,-M,,,,
=1000—250
=750 kg v
M

T

Tubs,, =

rope

850
80,75
=141,667/h v

speed rope

space

tubs,,
_35x10°

141,667
=2471mv

number ﬂ v
24,71
=32.376
say =32V (5)
7.2.2 M, =2x900x3
=5400 kg v
M, =1000x32
=32000 kg v
M =250x%x32

empiy
= 8000 kg v

M,y=M, +M,+M

toral T rope

=54+32+8Y
=454 ton v (5)

empty
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7.2.3

Copyright reserved

F,=M,xT,
= 45,4 x 180
8172 NV
= 32x 750

= 24000 kg v’

L

balunce

F,,. =24000x9.81xsin 10°
=40883,727 N v

F. = 40883727 +8172
— 49055.727 N
— 49,056 kN v/
WD, = F,xV
3
— 49055727 x 22 X10°
3600

=47693,068 kg/s v

_ 47693,068

o 0’8
=59616,335W v
=59,616 KW

(8)
[20]
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QUESTION 8: REDUCTION GEARBOX

Given: T, =Ty =18 & Sum of any two meshing gears = 54

TA+TB=TC+TD=TE+TF=TG+TH=S4 v

T, + Ty = 54
18 + Ty = 54
T, =54—18

Ty =[36teethly” T, = because T + Ty = Ty + Tp

For 2" Gear:

Ny TgxTg

Ny Tp¥Ts

3 36xTg

1 18xTs

LWL W

1736 T

3 Ty

27 T,

VN T N ¢ § 14

Ty + Tr = 54
TF=54_TE ......... (2)

Subst. eqt 2 ineqt 1
Ty =1.5(54—-Tg)
T, =81-15Tg)
25T, =81

Ty = 32,4

» Tg = |32 teeth|V’
TF=S4_TE
Ty = 54 — 32

Tp =[22 teeth]v’
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For 3 Gear

Ny TgxTc
N Ty xTp

1,75 36 x T,

1  18xT,
175 18 T,

x_
1 736 T,
175 Te

2 T
T = 0875 Tyruonnns swsssss (B)V

Te + Tp = 54
Tp=54—Tp ... (4)
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-10 -

T, = 0,875 (54 — T¢)
T, = 47,25 — 0,875 T,
1,975 T, = 47,25

T, = 25,2

o Te = [25 teeth]v’

From equation 4
Ty =54—T,
T, =54 —25
Tp =[29 teeth|

TOTAL:

[10]

100



