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(almost no air flow velocity just above the rotor rotating plane)

Therefore,
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The maximum load that the helicopter can lift is obtained by subtracting the helicopter weight from the total thrust calculated above.
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15.31 Angular velocity of disk B after 6s,
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Angular acceleration of disk A,

(where the sign of rotation is selected as positive when it is counterclockwise)
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Angular acceleration of disk B,
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15.57 (a) Absolute velocity at B due to rotation of crank AB
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The general plane motion can be considered as sum of a translation and a rotation as follows.
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Since there are no horizontal components in both vB and vD/B, vD = 0.

Therefore, the velocity of the piston is equal to zero.
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(b) Absolute velocity at B due to rotation of crank AB
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In this case, the vector diagram is drawn as follows.
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Since there are only vertical components in both vB and vD, vD/B = 0.

Therefore, the angular velocity of the connecting rod (BD = 0.
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15.69 Angular velocity of the wheel
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Absolute velocity at A can be obtained from the separation of general plane motion into a translation and a rotation considering the rotation of the wheel as follows.
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Absolute velocity at B can be obtained from the same procedure considering the general plane motion of the rod AB as follows.
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Since there are only horizontal components in both vA and vB, vA/B = 0.

Therefore, the angular velocity of the rod (AB = 0.
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Absolute velocity at A can be obtained from the same procedure as above considering the rotation of the wheel as follows.
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Absolute velocity at B can be obtained from the same procedure as above considering the general plane motion of the rod AB as follows.
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Since there is only horizontal component in both vB, the vector diagram is drawn as above. From the trigonometry,
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15.89 In order to locate the instantaneous center of rotation, lines perpendicular to the velocity vector at each end of the rod AB are drawn as follows.
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From trigonometry,
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The velocities at A and B are as follows.
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15.116 At point A, the drum assembly makes contact with the stationary surface. Therefore, absolute velocity of the drum assembly at A is zero. 

Considering the general plane motion as sum of a translation and a rotation,



[image: image42.wmf]A/G

G

A

v

v

v

+

=


[image: image118.wmf]D

v




     =


  +


[image: image43.wmf]G

G

ω

v

×

=

06

.

0








(1)

At B, absolute velocity of the drum assembly should be the same as that of the cord. Considering the general plane motion as sum of a translation and a rotation,
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At A, tangential component of the absolute acceleration of the drum assembly is zero since the assembly has a contact with the stationary surface. 

Considering the general plane motion as sum of a translation and a rotation,
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Horizontal component (i.e., tangential component) of aA should be zero.
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(3)

At B, tangential component of the absolute acceleration of the drum assembly is the same as that of the cord.
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Using the results obtained above, the accelerations of the points A, B, and C can be computed as follows.
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15.156 Use the formula of the absolute acceleration based on the rotating frame of reference as follows.

 
[image: image64.wmf]/

¢

=++

PPPC

aaaa

F


P1: 

[image: image65.wmf],

2

®

=

¢

w

r

P

a




[image: image66.wmf]/

0,

=

P

a

F




[image: image67.wmf](

)

,

2

2

j

i

k

a

C

w

w

u

u

-

=

-

´

=




[image: image68.wmf]j

i

a

P

w

w

u

r

2

2

-

=


P2: 

[image: image69.wmf],

2

2

j

a

P

w

w

r

r

-

¯=

=

¢




[image: image70.wmf]/

0,

=

P

a

F




[image: image71.wmf](

)

i

j

k

a

C

w

w

u

u

2

2

=

-

´

=




[image: image72.wmf]2

2,

ur

ww

=-

P

aij
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(P3 is rotating in a circular slot)

P4: 
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15.172 Use the formula of the absolute acceleration based on the rotating frame of reference as follows.

(a) 
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