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INDIAN INSTITUTE OF TECHNOLOGY KHARAGPUR 
Department of Industrial Engineering and Management 

Supplementary Examination, July 2013 
Fourth Year B.Tech.(H)/DD in IMIMF 

Subject Number: IM61003 Subject Name: Human Factors Engineering 
Full Marks: 1 00 Time: 3 Hours 
Number of Students appearing in the Examination: 1 

Instructions : 1. Attempt Question No. 1 and any five from the rest. 
2. Maximum marks are shown against each question. 
3. Answers should be short, and to the point. 
4. Statistical tables may be used wherever required. 

Q.l (a) "Physical workload is quite common in India". State the factors that need to 
be considered in suggesting an appropriate method of manual material 
handling. How would you measure these factors and evaluate the lifting 
performance? (3 + 2 + 2) 

(b) State why 'shift work' is inevitable in modem civilization. What is 'circadian 
rhythm' and how does it affect the determination of shift work schedules? 
Why do the people complain against shift work? (2 + l + 2 + 3) 

(c) Mention the measures that an organization may adopt to improve 'fitness' of 
its workers at the shop-floor. Will the same set of measures equally apply to 
its management staff? (3 + 2) 

Q.2 (a) "Ergonomics is a multidisciplinary subject that can be applied to the study 
and design of the human component of worksystems". Discuss in brief the 
role of three human sub-components in the design of human-machine 
interface. IdentifY also the design issues involved in the relevant interfaces 
in this context. (4 + 2) 

(b) Define structural, functional, and Newtonian anthropometric measures citing 
two examples for each. Which measures are relevant in the analysis of 
biomechanical model for 'human-machine' interaction? Why? (4.5 + 1.5) 

(c) Given the following data: 
Popliteal height: 36 em (5th percentile)- 49 em (95th percentile) 
Sitting elbow height: 18 em (5th percentile)- 29 em (95th percentile) 
Shoe heel height: 6 em (female)- 3 em (male) 

In a seated posture for a light job on a work table, determine the adjustability 
ranges of seat-height and table-height. (4) 
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Q.1 (a) Why is DHA more relevant for ergonomic improvement of product design 
than DF A or DFM in the present industrial situation? Cite a few examples to 
justify your views. (4) 

(b) Describe, in detail, the product design features that simplify assembly work. 
Why and how PMTS analysis are used in this context? (6 + 2) 

(c) State and explain the typical ergonomics-related design problems that a 
present-day operator may be facing in VDT workstations. (4) 

Q.2 (a) Define 'maintainability' and 'serviceability', and state why are they a problem 
in case the product design is complex. Compare and contrast ATE and 
"design for maintainability' in the context of fault identification. 
. (1 + 1 + 2 + 4) 

(b) What are the aspects you need to consider in the design for accessibility and 
ease of manipulation? Describe with suitable examples. (6) 

(c) Mention two work situations where functional anthrpometric data are of 
relevance. (2) 

Q.3 (a) What is V(h max? Does it indicate work capacity of an individual in all 
situations? Why does difference in work capacity exist among individuals? 

(1 + 2 + 3) 

(b) Explain, in brief, with suitable examples concepts of (i) FMJ (ii) FJM and 
(iii) Optimized ergonomic design. (2 + 2 + 2) 

(c) Mention the components that need to be considered in posture analysis and 
workspace design. (3) 

Q.4 (a) State and explain the human factors principles that are applicable in DHA. 
Discuss also the effects of product and facilities design on job satisfaction. (5 + 3) 

(b) Is there a difference in the types of issue that lead to job satisfaction versus 
that lead to dissatisfaction? Explain by citing appropriate examples drawn from 
industries. (4) 

(c) When and why do you use Boothroyd's principles? What are its limitations? 
(2 + 2) 
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Q.5 (a) Why is 'noise' unacceptable in a working environment? How do you measure 
'noise'? Define 'noise dose' and state why this is an important measure. 

(1 + 1 + 1 + 1) 

(b) What are the preventive measures you may undertake for management of 
industrial noise exposure? Explain the effects of prolonged noise exposure to 
a person. (3 + 4) 

(c) Cite two tasks against each of the postures - sitting, standing, and sit-
standing. How do you conclude that a work posture is poor? (3 + 2) 

Q.6 (a) Define (i) thermoregulation and (ii) acclimatization. (1 + 1) 

(b) State and explain in detail the 'thermal balance equation' of human body. 
Why is this equation useful? (5 + 1) 

(c) Explain the method of measuring and evaluating 'heat stress for a job, called 
'shot blasting' under 'higher-than-normal' atmospheric pressure. What are 
the possible remedial measures you may suggest to improve the thermal 
comfort of operators engaged in 'heavy duty' manual jobs? (4 + 4) 

Q.7 (a) Identify the typical design elements of a VDT workstation, and mention their 
standards, with justification, for a data entry operator working in eight-hour 
shift in a sitting posture. (5 + 4) 

(b) State the different ways to reduce reflections and glare on VDT screens. (4) 

(c) Define (i) load constant, (ii) conductive hearing loss, and (iii) anaerobic 
work. (3) 




