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Each aisle ofa six-aisle Automated Storagey'Retrieval System (AS/RS) is to conrain
50 storage com;nrEnents in the length direction and 8 comparunents in the vertical
direction. All storage compartrnents will be the same size to ac{omrnodate standard
size pallets of dimensions: .x = 36 inches and 1, = 48 inches. The height of a unit
load z:30 inches. Using the allowances a:6 inches, 6 = 8 inches, aDd c = l0
inches:

(a)

(o,

Calcula& number ofunit loads can be stored in the AS/RS.

Calculare the widtla lengfi and heighr of the AS/RS. The
will be built 20 inches above floor level.

(5 marks,

rack shuctue

(20 marks)

Q2 (a) Explain FOUR (4) general characteristics of industrial work situations thal
tend to promote the substitution of robots for hurnan workers.

(12 marks)

Name THREE (3) categories of robot industrial applications.
(3 marks)

Draw and explain the five joint tlT,€s us€d in robotic alms and wists.
(10 ma*s)

(b)

(c)

Q3 A push-bunon swilch used for starting and stopping electric motors and other
powered devices is a conunon hardware componerf in an industrial control
system. The Figurc Q3 shows it consists of a box with two buttons. one for
START and the other for STOP.

(a) Sketch the NAND and NOT logical gate.

(5 ma*s)



(b)

BPC4 | 203

Figure Q3: Push Button Switch and Logic Network Diagram

Define EIGHT (8) values of each logical gate vaiiables from
Q3.

tbe Figure

( l0 marks)

Q4

(c) lf the Truth Table for the Push-Button switches (START/STOP),
complete the value of the output signal at Trble Q3.

Table Q3: Truth Table for Push-Button Switch

St ti Siop Powcr io
Motor Moior

0 0
0 I

0
I

0 0
0 I

0
I I

( l0 marks)

A 16-station of ass€mbly t|atlsfer line is divided irno two stages of 8,stations
each. All ofthe stations in the line have the same probability ofstopping is 0.005.
The ideal cycle time is 1.5 min. Assume that the downtime is constant when a
breakdown occurs ale l0 min.

Calculate the assembly efficiencyl

(a) A two-stage line which is buffer capacity is 0.
(5 marks)

(b) For each stage line with 8 station and buffer capacity is infinity.
(5 mafks)
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(c) For a two-stage line with buffer capacity is 10.

(d) For a diffsrent from part (c) and buffer capacity is 100.

-END OF QUESTION-
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( l0 marks)

( 5 marks)


