Example 2.2

Design a V-belt drive to the followmg specifications :
@ Power to be transmitted = 7.5 kW

@ Speed of driving wheel = 1440 r.p.m.
('\\_]:a) Speed of driven wheel = 400 r.p.m.
Diameter of driving wheel = 300 mm

@ Centre distance = 1000 mm
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Service = 16 hours / day
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Desipn of Transmission Systents

'(;”:n])am)U’} 7.5 kW, &N,) 1440 r.pm. ;. (N~ 400 r.pm.
QDE 300mm - 03 m, ((ﬁ) LOOO mm 1 m.

To find : Design a V-belt drive. y .
‘mlutmnj
L’ Pon
1. Selection of the belt section :
Consulting Table 2.3, for power 7.5 I(WQD.s'vcfion is sclected, <4
5 Selection of pulley diameters (d and D) : e 1
) — = 1 _ _ -
' ) Specd#n.mo J N, 00 36 D=1~ d-
T T ke D- z.6%>"
Smaller pulley diameter O* 300 mm T ... (Given)
Referring Table 1.5, the preferred smaller pulley diameter, @= 315 mm. -
Larger pulley dlameter— 3.6 x315 = 1134 mm
Referring Table 1.5, the preferred larger pulley diameter, @ = 1250 mm.
3. Selection of centre distance (C) : 7] ¢ psn a
Centre distance,@ = 1000 mm ... (Given)
4. Determination of nominal pitch length @ &
D —d)? 4
Nominal inside length = 2C + (2 ) (D+d) + (_ZEL

1 W/ 1250 —315)>
:le IOOOH(E) (]250+315)'+( 2% 1000 -

{é'ﬁ)a‘)) / 4)") \ :/‘—:- 8. &

= 4676.85 mm

7. 6 23
For this nominal inside length and B section, consulting Table 2.5, the next standard pitch
length is selected as 4996 mm. @ = 4ads | ' | 3 -
NoYrd -3 I o
5. Selection of various modification factors : 2feed cama| | | C.o_.
(i) Length correcli(m/'acto: For B section, referring Table 2.5, '\ 5 - F_ e
— e lengt U ( d
T _ ICoif et
length correction faclor,@ 1.18 Pucof antoet © @31 - f _y T

—-—
(ii) Correction factor for arc of conmg@:

19 D—d ——
Arc of contact = 180° — (—C'—) % 60° Z

) 1250 — 315
180° ~ (_W)_o‘—) x 60° = 123.9°
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V-Belts and Pulleys B I :
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23 \ e.8
J\(ﬂ 0.83. , h .
e i ours cont
(u;) Service factor (ﬁ Consulting Table 2.7, for light duty 16 {Nuog

slected as@ = 1.3.
service, for driving m.u.hmu of type 11, serv ice factor is s¢ a

6. Calculation of maximum power capaun' y

IS given as
Consultine Table 2.8, for B section, power capacity formula is g

KW = 079500 SOS ~ 132 % @

; - Tt(l'Nl nx0313x1440
IS x—i—NL) where © = Belt speed = 60 /" = 2375 m/s “’ _. ;_):H:{
Equivalent pitch diameter = d, x F, q ,( A:L

Pitch diameter of the smaller pulley = @: 315 mm B

Small dlameter factor for speed ratio of 3 6=1.14 [Frorﬁ Table 2.9]
de » — HS' > Q_‘B 762
315x114 359.1 mm —-).

able 2. 8 maximum value of .m the fonnula should be 175 mm. = @

e@@@

<oV But from

~

Ocg — O.0714 23.1Y
508 q ¥ )

175 g 132 x 1074 % 23.752 | 23.75 = 5.445 kW

p d ‘\ - :‘
7. Determination of number of belts: A \\?; 62

- “1-718 O B"> Bl
PxE,

b~ ka,chFd\_

A
\

_ 7.5 % 1.3 —
5445x1.18x 083 1.828 ~ 2 belts Ans.-e

8. Calculation of actual centre distance - (s )
Actual centre distance is given by

Cac[ual = A+ '\/AZ\B

Power, kW = ( 0.79 x 23 75‘0 09 _

We know that

o L
where " ¢ @: Z._H[D+d:| _ 4996 [1250+315 }
8 4" % | T
| = 634.42
/ and @: (D—dy _ 250 -315y2
3 TR = 109278
£

wwal) = 63442 + /(634,422 109375

- 7592 mm A,
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2.12 - Design of Transmission Systems
s —————— -

q2.5)] A centr ifugal pump running af340 r.p.m) is to be driven by 100 kW)
motor running al( 1440 r.p.m.) The drive is to work for atleast(20 hours)every day. The
centre distance between the motor shaft and the pump shaft is'1200 mmy Suggest a suitahle
multipI@gL@ﬁ” this application. Also calculate the _ac:lmll belt tensions and stress
M Sfeed(diven) lovier ofved (i i ’
@j"cﬁbqta) @: 340 rpm. ; @ 100 kW ; @2 1440 r.p.m. ;©,- 1200 mm = 1.2 m

(To findd (V) Q,é_ngD, a V-belt drive, and

Corie = 0 Hous |/ ,1,,}

(i) Actual belt tensions and stress induced.

L?Selecfion of the belt section :
Consulting Table 2.3, for power 100 k@ is gelected

@Selecﬁon of pulley diameters (d and D) : — .

Since diameters of both pulleys are not given, therefore first select the smaller pulley
diameter from Table 2.3. 7756

-

P

-. Consulting Table 2.3, for power 100 kW, smaller pulley diameteg@) g

: D - N 1440
S Speedratio = 5 = N_; =340 " 4.235 ®

o

(S 8}

-, Larger pulley diameter, D = 4.235 xd = 4.235x 355 = 1503.53 mm

Consulting Table 1.5, the preferred larger pulley diameter( D = 1600 mm.) - ¢4
@Selection of centre distance (©) :

Centre distance,(C = 1200 mm ) ... (Given)

etermination of nominal pitch length : ""*sj
=1
: T D-d)?
Nominal inside length{L = 2C + 35 (D+d) + LT(—:-—-

(1600 — 355)°
4 x 1200

= 2x 1200 + 5 (1600 +355) +

= 5793.83 mm

For this nominal inside length and D section, consulting Table 2.5, the next standard pitch
length is selected as(6124 mm. (©)) LY

~

@Selection of various modification factors :

(i) Length correction factor : For D section, referring Table 2.5, length correction factor.
(F. = 1.00) . b

f fer OF (»'I \f\\'\w.hiw Cice \ \
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A ‘;;&(‘iﬂf;i'hf :"IJN(‘_\'.\ B
o (i) 5(“orrecn'¢m factor for arc of contact (F): j
600 — 355
D"d) x 60°) = 180° — (*-150“0‘—’) 60°

@f contact = 180° — ( C

= 117.75°

117.75°, consulting Table 2.6, correction factor for arc of co

ty, for over 16 hours continuous service, for driving

the service factor, (li a; =Jr3} 7.6

For ntact,(ffd =081, )
(iii) Service factor (F,) : For light du
machines of type 11, consulting Table 2.7,

@Calculation of maximum power capacity (kW) :
Consulting Table 2.8, for D section, power capacity formula is given as

. & (kw = (3.22 5009 — 2%5’—7 ~4.78 x 1&4@ V-
- y e

-

P 7
Ve 24 nd N 0.355 x 1440
" where S = Beltspeed = 6& e 50 = 26.76 m/s

(d, = d,xFp) .\

d, = Smaller pulley diameter = 355 mm ] -4
F, = Small diameter factor, for speed ratio of 4.235, from Table 2.9 =‘\_J_i£

dp  Fo
d = 355x1.14 = 404.7

e

Power, kW = (3.22 x 26.76-0.09 — 28—2% - 4.78 x 10~4 x 26.762) 26.76

@Determination of number of belts (ny) :

~D
We know that n, = ﬁ&-—ﬁ- 4
xF.xF,

__100x13 @
2144 x1x08] ~ 486~8belts) Ans. ®

Calculation of actual centre distance :
AL

Actual centrf%: A+ ‘__,_J\M
where A = L n[D+d]'= 6124 []600+355]—76327

\ ;4__'; 8 4 8
@2 (D-dyY [ (1600 - 355)
=5 )= z = 193753.125
Cocry = i
wua = 76327 + [ 763272 193753.125 =\1386.83 m.) Ans. ®
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(?ff’\(*al¢'ttlation of belt tensions (T, and T,):

We know that,
Power transmitted per belt = (T,-T,)v
2

100 x 103
- — = (T)=Ty)26.76 or T,-T, = 467.12 (1)
sh
From Table2 3 (m:saé\pgr metre length, m = 0.596 kg/m
From Table 2. 2 groove angle (2B) = 34°
Ange A '

Already found that arc of contact for smaller pulley, « = 117.75° x .
' 180°

= 2.055 radians

We know that the tension ratio for V-belts considering centrifugal tension,
T, — mv?

= epa/sinB = gMa - cosec B

T, -0596 2676
T,-0.59% (2676 ~ © xcosee I7° = 8237

T,-8237T, = - 3088.68
T, 958.45N and T,=491.33 N Anms. ©

or .. (1)

Solving (i) and (ii), we get

Calculation of stress induced :

Consulting Table 2.3, cross-sectional ar

ea of D section = 475 mm?

, d = Maximum tension  958.45
Stress induced = oo sectional area 475

= 2.02 N/mm? Ans. ®©
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