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ML.E. DEGREE EXAMINATIONS: APRIL / MAY 2023
(Regulation 2018)
Second Semester
INDUSTRIAL ENGINEERING
P18IET2007: Facilities Design
COURSE OUTCOMES

CO1: Identify factors in facility location decisions and models for facility location analysis.
CO2: Classify types of layout and label layout planning algorithms.

CO3: Infer line balancing and build the importance of capacity planning decisions.

CO4: Outline types of material handling equipment and examine its categories.

COS: Dramatize the meaning of warehouses and deduce the operating principles of warehouses.

Time: Three Hours Maximum Marks: 100

Answer all the Questions:-
PART A (10 x 1 =10 Marks)
1. Arrange the following steps (A, B, C, D, E) in the correct order for conducting a COl  [K;]
facility location analysis:
A. Identify location criteria and factors relevant to the business.
B. Evaluate potential locations based on identified criteria.
C. Gather data on the identified potential locations.
D. Analyze and compare the data to determine the suitability of each location.

E. Make a final decision on the facility location based on the analysis.

a) A,C,D,B,E. b) A,D,B,C,E.
¢) A,B,C,D,E. d A,C,B,D,E.

2. Which of the following factors is NOT typically considered in facility location COl  [Ki]
analysis?

a) Proximity to suppliers and customers b) Awvailability of skilled labor
c) Cost of land and utilities d) Employee satisfaction and morale

3. Which of the following layout design algorithms is commonly used to minimize the CO2  [K:]
total distance traveled by materials or goods within a facility?
a) CRAFT algorithm b) CORELAP algorithm

c) SLP algorithm d) Crossover algorithm

Page 1 of 4



4.  Match the following types of descriptions with their corresponding layout design: CO2

List I List I

A. Involves arranging workstations in a sequence | i. Process Layout
to facilitate the smooth and continuous flow of

products or materials.

B. Grouping workstations into cells or teams, ii. Product Layout
each responsible for producing a specific set of

products or performing specific tasks.

C. Involves arranging workstations based on the | iii. Cellular Layout
type or nature of the processes involved,

allowing flexibility and accommodating various

product types.
D. Involves keeping the product or project in a iv. Fixed Position
fixed position while all the necessary resources, Layout
tools, and equipment are brought to it.
a) Al,B2,C3,D4 b) CI1,A2,B3,D4
c) BI1,C2,D3, A4 d) DI1,C2,B3, A4

5. Which of the following is a demand management technique used to influence customer CO3
demand and align it with available capacity?

a) Price optimization b) Quality control
c) Inventory management d) Performance appraisal

6. Return on Investment (ROI) is a financial metric used to evaluate the profitability and ~ CO3
efficiency of an investment. Which of the following formulas correctly represents the
calculation of ROI?

a) ROI = (Net Profit / Total Revenue) * b) ROI = (Net Profit / Initial Investment) *

100 100
C) ROI = (Initial Investment / Net Profit) d) ROI = (Total Revenue / Net Profit) *
*100 100

7.  Assertion (A): A high-density storage system, such as a pallet racking system, CO5
improves warehouse space utilization.
Reason (R): A high-density storage system allows for vertical storage, maximizing the

use of available vertical space in the warehouse.

a) Both A and R are true, and R is the b) Both A and R are true, but R is not the
correct explanation of A. correct explanation of A.
c)  Aistrue, but R is false. d) A is false, but R is true.
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10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Which of the following material handling equipment is commonly used for lifting and ~ CO4
transporting heavy loads in a warehouse or manufacturing facility?

a) Conveyor belt b) Pallet jack

C) Forklift d) Carton sealer

In the context of material handling, which of the following statements are true co4

regarding the semi-fixed path model?

(A) It is a material handling system where the path of the handling equipment is
partially fixed and partially flexible.

(B) It is ideal for situations where there is a need for high flexibility and adaptability in
material movement.

(C) The handling equipment follows a predefined fixed path for all material
movements.

(D) It is commonly used in assembly line production where a continuous flow of
materials is required.

(E) The semi-fixed path model offers efficient and predictable material flow with
minimal disruptions.

a) A,C,E b) B,C,D

c) A,B,C d) C,D,E

Which of the following storage systems is characterized by storing goods in a vertical ~ CO5
manner using automated systems and computerized controls?

a) Pallet racking system b) Mezzanine system
c) Shelving system d) Automated storage and retrieval system
(AS/RS)

PART B (10 x 2 =20 Marks)

List any four Qualitative factors that are considered in facility analysis. COl
How Technology and Automation impacts the facility. COl1
What is the need of layout study? (€6))
Classify types of layouts. Cco2
What are the various approaches to Capacity Expansions in facility analysis? Co3
Write shot notes on Line balancing. CO3
Show the objectives of material handling. CO4
Recall the variable path model in material handling. Co4
Summarize the meaning of ware house design. COs5
Interpret on Receiving and put away principle with respect to ware house operations. CO5
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PART C (6 x 5 =30 Marks)

Discuss on the step-by-step procedure to be followed in location analysis using

Center of gravity method.

List down the location strategies considered for manufacturing sector.

What are the Objectives and Features of a good Layout design?

How Return on Investment (ROI) is used in business decision-making and

investment analysis?

Explain on Unit load concept in material handling.

Analyze the characteristics and features of break bulk warehouses.

Answer any FOUR Questions
PART D (4 x 10 = 40 Marks)

For the following case study assume a location of your choice and conduct a
detailed analyze and recommend your suggestions.

Case Study: Facility Location Analysis for a Retail Company

Background:

A leading retail company is planning to expand its operations by opening a new
distribution center to meet the growing customer demand and improve supply
chain efficiency. The company wants to conduct a facility location analysis to
identify the optimal location for the new facility.

Objective:

The objective of the facility location analysis is to identify a location that
minimizes transportation costs, maximizes customer reach, ensures efficient

supply chain operations, and provides access to a skilled workforce.

Explain in detail on Layout planning algorithms.

Examine on various Strategy Driven Investments for capacity expansion.

Explain in detail material handling equipment and its categories.

Discuss in detail on Consolidation and Break-bulk Warehouses.
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