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1. Assume a truck is 90 inches wide, 105 inches high and 44.5 feet long. Assume your product
package is 24 x 20 inches and is 12 inches high. If you use a pallet size of 40 x 48 inch., justify
your number of packages per truckload. Determine by your own knowledge (it’s not necessary to
use any equation from the book), then answer 2 following important questions and show methods
which are applied to determine.

1.1 How many packages can be arranged per pallet?

1.2 How many pallets can be arranged per truck? (10 points)
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2. From Figure 1, It is the application of unit load design. Explain how unit load design is applied

for this figure and what is the benefit for this application? (10 points)
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3. In a factory, there are 9 workstations, WS 1, WS 2, WS 3, WS4, WS 5, WS 6, WS 7, WS 8,

and WS 9. There are 4 products; A, B, C and D, produced in the factory by these & workstations.

Production type, production scheduling, production capacity, and product weight of each product

are shown in Table 1. The factory manager would like to apply AGV system for the production.

He designed AGV guided path as shown in Fig 2. Material handling capacity of the selected AGV

type is 100 kilograms per trip. Its velocity is 2 meter per minute. Its efficiency is 0.8 and it has to

be charged the energy after it works for 8 hours (t = 30 minutes). Pick up and drop off time is 0.5

and 0.6 respectively, If therc are 10 work hours per day, how many AGV shouid be applied in

the factory. (use the 2™ case, equation 7.3, from chapter 7 of the book.) (20 points)

Table 1 Detail of production

Product type Production scheduling Production capacity (parts/day) Weight (kg.)/ part
A 1232456>7>9 2,000 0.5
B 2232425262829 5,000 0.5
C 1222394252627 1,000 0.8
>8=2>9
D 1245526272829 3,000 .5
'y l
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O = Pick up and drop off point
Figure 2 Guide path layout
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4. From Figure 3, what is the type of the robot? What are appropriate works for the robot {shown

in the figure3) ? Give other examples of this robot type. (10 points)

Figure 3.
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5. What is the meaning of AS/RS. Give an example of AS/RS application to the system that
you’re familiar. (10 points)
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6. Explain functions of these following AGV, (10 points)
6.1 AGV in the food industry
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7. Consider an AS/RS with dedicated storage/retrieval machine per aisle, eight aisles in the whole
system. Information regarding the system is as given below: (20 points)
1.1 unit load data: height of a unit load = 10 in., high clearance of the unit load in the slot
=2 in., width of a unit load = 10 in., wide total clearance of the unit load in the slot=
2 in., length of a unit load = 10 in., high total clearance of the unit load in the slot = 2
in,
1.2 two feet wide aisles separate racks from the side walls and one end of wall of the
structure
1.3 length of a storage aisle = 150 unit loads
1.4 height of a storage aisle = 50 unit loads
1.5 height between top level of rack and building ceiling = 10 in.
1.6 aisle length of 10 fi. is required in front of the system to support the P/D stations and
other material handling devices used for delivering and removing loads from the
AS/RS. The P/D station is located at the end of the S/R aisle.

1.7 Pick up or drop off time per unit load = 0.25 min

Ot

Q-1 What is the minimum space requirement (Volume) of the AS/RS system?(10 points)
Q-2 Can the S/R machine handle the handling workload over the eight hours? (10 points)
Q-3 If the answer of Q-2 is yes, what is the utilization of the S/R machine? If not, how many

storages and retricvals can be performed 8 hours per aisle? (10 points)
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1.8 Average system horizontal and vertical travel speed are 300 ft./min and 100 ft./min
respectively.
1.9 70% of the storages and retrievals are done under single command cycle. 30% of the
storages and retrievals are performed under dual command cycles.
1.10 It is intended that 500 storages and 500 retrievals are to be performed 8 hours
per aisle. Each aisle has a dedicated S/R machine.
Determine:
Q-1 What is the minimum space requirement (Volume) of the AS/RS system?(10 points)
Q-2 Can the S/R machine handle the handling workload over the eight hours? (10 points)
Q-3 If the answer of Q-2 is yes, what is the utilization of the S/R machine? If not, how many

storages and retrievals can be performed 8 hours per aisle? (10 points)
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8. Answer for the take home exam. {10 points).

............................................................................ Kavstarprataagatingsianqtrainsssinrotarnas
............................................................................. R I T T R T P PR
................................................................................. SisEtETRreavsetaI TRt Nt o,
........ T N L T R L L L R I N R L R R RN
.......................... P R L R R I L R T PR
..... e T L L
......................................................... TR R R R R T N L R R R I
------ P R I O T T T T T T N e O T R N P PR I
.................................................... R R L N T T T P T
------------------------------------------------------------------------ PRt arEsttErAs LR Ll Rty vy
---------- T I I N LR LR L L T T R T R L L L L L LT R L L T TR T
R A R T L R L T T R L R R R e e X R R R R e L L]
....... R R N L L R L N e L T o
...................................... D e T T R N N T
............. R R L T R N N o
.......... R R e I L R IO
merEbviessneenTy T EEET TR R T PR Fensargna FraThreaberntrionnans erranien Arrearianvnee sresinns
PR T T T O I Arissrnassna L R L LR RN E T T Y R L P R PR
.............................................................................. R N R A
...................... D e L L L R TR L L LN L L R LT T o
.................... R L R T R e L L LTI
....................................................................... T N T R T
.......... L R T R N I, T I,
FRbasstsetstanan gt Aractrienraranes R e e Y L I I R TN R T P
Srkretbratineanenanen IEEETRTT R T P TR B T I e T



