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ABSTRACT : The posture based approach and analysis of variance were applied to determine the most influential control parameters for 

the ergonomical aspects on engineering college.The research area for this approach is different-different place’s in college like college 

workshop, college classroom, college bus and college gate. The main objective of this approach to reduce the absence of student by 

preventing student from MSD and give a friendly environment for study. The result indicated that the ergonomics gives some satisfactory 

result like chair2000, schublin lathe machine etc. to overcome the problem of musculoskeletal disorders (MSDs). 

________________________________________________________________________________________________________ 

 

I. INTRODUCTION 

Ergonomics can be defined simply as the study of work. The Greek form of the word is broken into Ergo (Work) and Nomo (Law of), and 

basically means “the laws of work.”More specifically, ergonomics is the science of designing the job to fit the worker, rather than 

physically forcing the worker’s body to fit the job. Adapting tasks, work stations, tools, and equipment to fit the worker can help reduce 

physical stress on a worker’s body and eliminate many potentially serious, disabling work related musculoskeletal disorders 

(MSDs).Ergonomics draws on a number of scientific disciplines, including physiology, biomechanics, psychology, anthropometry, 

industrial hygiene, and it can be applied to any place u want either the place is college or the place is school, either it is hotel or it is 

hospital. 

Ergonomics, as a science, draws on many other disciplines as its base. Ergonomists draw on sciences like physiology, and biomechanics. 

In order to understand how to fit the job to the worker, student or anyone who doing any type of work, an understanding of how the human 

body works is important.  

Once there is an understanding of body mechanics, ergono-mists focus on engineering. Equipment that is “ergonomically engineered” 

assists in protecting workers from one or more ergonomic risk factors so why don’t we start with student life whenever when studying in 

schools and college.  

 

1.1Who needs to read Ergonomics:- 

Everyone need to know about ergonomics if you are an employer or an employee in the manufacturing, construction, maritime, and 

agricultural industries and you or your employees’.  

Either you are a student or you work at any places. The work activities and job conditions include: 

• Repeating the same motion throughout your workday, 

• Working in awkward or stationary positions, 

• Lifting heavy or awkward items, 

• Using excessive force to perform tasks, and 

• Being exposed to excessive vibration or 

• Extreme temperatures. 

 

1.2 MSD’s (Musculoskeletal disorders):- 

MSDs, or musculoskeletal disorders, are injuries and disorders of the soft tissues (muscles, tendons, ligaments, joints, and cartilage) and 

nervous system. They can affect nearly all tissues, including the nerves and tendon sheaths, and most frequently involve the arms and back. 

Occupational safety and health professionals have called these disorders a variety of names, including cumulative trauma disorders, 

repeated trauma, repetitive stress injuries, and occupational overexertion syndrome. 

These painful and often disabling injuries generally develop gradually over weeks, months, and years. MSDs usually result from exposure 

to multiple risk factors that can cause or exacerbate the disorders, not from a single event or trauma such as a fall, collision, or 

entanglement. MSDs can cause a number of conditions, including pain, numbness, tingling, stiff joints, difficulty moving, muscle loss, and 

sometimes paralysis. Frequently, workers must lose time from work to recover; some never regain full health. 

These disorders include carpal tunnel syndrome, tendinitis, sciatica, herniated discs, and low back pain. MSDs do not include injuries 

resulting from slips, trips, falls, or similar accidents. 

 

 Parts of the Body Affected by MSDs:- 

1. Arms  

2. Hands  

3. Fingers 

4. Back 

5. Wrists 

6. Shoulders 

7. Neck 

8. Legs 

 

 

 

http://www.jetir.org/


© 2018 JETIRAugust2018, Volume 5, Issue 8www.jetir.org (ISSN-2349-5162) 
 

JETIR1808731 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 616 
 

 Top Ten Occupations for MSDs:- 

1. Nurses aides, orderlies, and attendants 

2. Truck drivers 

3. Labourers involved in construction work 

4. Assemblers 

5. Cleaners 

6. Students in colleges and schools 

7. Stock handlers and baggers 

8. Construction labourers 

9. Cashiers 

10. Carpenters 

 

1.3 What can be done to prevent MSDs? 
Whether it is to sit upright, lift properly, or take appropriate breaks, everyone can do something to prevent MSDs. Considering the 

following concepts will supplement the efforts to improve work place design and practices. These are common ergonomic principles and 

can be easily adapted to all organizations and workstations, schools and colleges also:-  

1. Maintain a neutral posture:- 

The neutral posture represents the natural stance the body wants to take. Work surfaces should be about waist level to prevent reaching, 

while keeping the elbows bent at about a 90-degree angle. While seated, keep the back straight and the knees bent at about a 90-degree 

angle and feet flat on the floor. Design workstations and offices with this in mind: “the closer the body is kept too neutral, the better.” 

2. Prevent excessive repetition:- 

One of the major causes of MSDs, such as carpal tunnel and tendonitis, is excessive repetition. There are several ways to prevent excessive 

repetition while working. If possible, try not to perform the same task all day. Work on some files, then go and file them in the cabinet 

after 20 or 30 minutes instead of waiting until the end of the day to file them all at once. Try varying your routine. If you always perform 

the same tasks every day, try completing them in a different sequence. 

3. Adjust work surfaces:- 

Adjustable work surfaces are the best option if possible. This allows many different people to work at the same workstation (i.e., 

warehouses, assembly lines).  

If adjustable workstations are not feasible, adjust the station for the taller employees and supply platforms or stepping stools for the shorter 

employees.  

If more than one station exists in the company, adjust one higher than the other and assign employees to the appropriate station. 

4. Control environmental factors:-Extremes in temperature, hot or cold, put stress on the body. Employees working in these environments 

should be given the proper personal protective equipment and trained on its usage.  

For example-the employees of the meat packing plants were issued gloves, but the employees cut the fingers off enabling them to use the 

meat cutting saws. 

Control the environmental factors where possible and supply the proper equipment to operate safely where the factors cannot be 

controlled. This can be applied on students also, this factor is very important for student specially the case when rays coming from back 

window on blackboard. 

5. Take time to recover:- 

Recovery is an important part of preventing MSDs. One way to give the body some recovery time is to take breaks while working. 

 Workshop engineers during regular giving knowledge time should take micro-breaks.  

 Micro-breaks are short 20 – 30 second pauses where instructor stops performing given tasks of college and stretch him. It is 

recommended to take a micro-break every 15 minutes in any job 

Emotional stress can cause MSDs through muscle tightness. Hobbies are excellent releases of tension but avoid those like playing the 

guitar that require strong pinching grasps. Keep these ergonomic principles in mind while undertaking any hobbies and do not over do 

them. Stretch before athletics, ensure there is proper lighting for the task, and, above all else, get plenty of sleep. Allowing the body 

sufficient time to heal can be one of the most effective means of reducing MSDs. 

6. Understand the risk factors:- 

The last but important step finding problems before they become issues. Some of the known risk factors, as discussed earlier, are excessive 

vibration, repetitive motions, awkward postures, extreme temperatures, heavy lifting, and overexertion of force.  

Once you understand what the risk factors are, it will be easier to spot them. 

 In addition, giving employees training on these risk factors will help. They perform the job every day and will know where to find the 

hazards. Minimize as many of these factors as possible to improve the ergonomics of any given task.  

            So these are some factors which are definitely used to prevent from MSD. 

 

II. LITERATURE REVIEW 

I.F.Mohd. kamar and A.H.Abdul Tharim (2011) The purpose of this paper is to overview the ergonomics risk factors in construction 

industry. The objective is to give a basic introduction and clear definition of ergonomic. The study will include the ergonomics risk factors 

in relation of human and their nature of work. Based on the literature, the most significant ergonomics risk factors are awkward posture in 

handling job task, force and repetition of specific movement including vibration. Other ergonomics risk factor includes uncomfortable 

static position, contact stress of muscles and tendon and also extreme temperature condition. This study will enhance the awareness of the 

risk factors which may occur in the construction industry. 

Somnath Kolgiri, Rahul Hiremathn and Sheelratan Bansode (2016) The purpose of this paper is to examine and overview the issue of 

workspace for efficient and safe working environment, also enhance the awareness of the ergonomics venture circumstances in relation of 

human and their nature of work which may occur in the power loom industry and to make recommendations for quality criteria in 

ergonomic interventions research. 

Mangharam-J. McGlothan-JD(1998) This  provides a brief summary of selected literature on ergonomics and dentistry. It is organized 

into three main parts: musculoskeletal disorders and risk factors; psychosocial disorders and risk factors; and availability and effectiveness 

http://www.jetir.org/


© 2018 JETIRAugust2018, Volume 5, Issue 8www.jetir.org (ISSN-2349-5162) 
 

JETIR1808731 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org 617 
 

of current ergonomic interventions. The objective is to highlight selected works rather than to provide an exhaustive treatise of the 

literature in this area. 

S. C. Mali and R. T. Vyavahare(2015) This paper presents the review of the studies carried out on the ergonomic design of industrial 

workstations. For most of the small scale industries in India the ergonomics principles are not considered at the time of designing industrial 

workstation. So there is a necessity to consider ergonomic principals at the time of designing industrial workstation to reduce 

musculoskeletal disorders (MSDs) and prevent injuries to the industrial operators. 

Prajakta Y.Pawar(2015) Today working environment and Employee is the Key aspects of any organization. Employee health and well-

being will enable employers to build up a more productive workforce. The purpose of this paper is to review the findings of research 

papers of various authors to develop the factors that impact employee and Ergonomics in a work environment. This study examines the 

following factors: Work Environment, Work Posture, Office design, Productivity, Employee Health, and Ergonomics Furniture.  

Mukund A, Amanprasad B H, Rajeswara Rao Kvs, K. N. Subramanya(2014) India has carved a name for itself as a hub for export 

oriented garment manufacturing centre globally. Recent reports reveal that garment industry is the largest manufacturing sector in 

India.The textiles and garments sector alone employed 20% of the workforce in the manufacturing sector. There are 780 garment-

manufacturing units in Bangalore. Women constitute 80% of the workforce in the industry. Literature reveals that these workers work in 

sweatshops that demand impossible targets of 100-120 garments an hour, with minimal breaks allowed.Through literature review, based on 

the works majorly carried out in other Asian countries it was understood that poorly-designed workstations contribute to cumulative 

trauma disorders (CTDs), such as musculoskeletal disorders of the neck, shoulders and upper limbs, collectively known as repetitive strain 

injuries (RSIs). The authors present an ergonomic assessment of the workstations in cutting and sewing sections of a garment 

manufacturing industry in Bangalore and aim at identification of the “bad ergonomics” leading to workers health problems and suggest 

interventions for developing ergonomic workstations and equipment in accordance with the OSHA standards. 

Maria Kelley, Carolyn Phillips and Liz Persaud(2013) Promoting full inclusion in educational environments often includes knocking 

down simple physical barriers by building up everyone's skills and knowledge of the principles of ergonomics and understanding of 

assistive technology solutions. This presentation will identify ergonomic challenges present in the classroom environment and will provide 

solutions that can assist with improving posture and enhance the student’s ability to focus on learning and promote inclusion. 

 

III.  METHDOLOGY AND EXPERIMENTAL WORK 

A number of different established methods exist for assessing physical load. These methods are: 

 Posture-based analysis 

 Biomechanics-based analysis 

 Analysis based on a combination of environmental factors 

In this research the method used is ‘posture based analysis’ to get a better feasible and optimal outcome to overcome the problem. 

3.1 Posture-based analysis 
Having provided an anatomical basis for understanding the capabilities of the human body in earlier chapters, we will now go onto discuss 

posture-based methods for studying work tasks from a physical ergonomics perspective. Posture-based ergonomics evaluation methods use 

point-based systems to rank identified areas of concern. Typically, the more the body deviates from the neutral standing position, the 

worse the working posture is, thus resulting in a higher score. The selected methods presented here are quick and simple to conduct and are 

based purely on observations, making them somewhat vulnerable to interpretation. By looking at different regions of the body and joint 

angles, the loads experienced by the body are ranked on a pre-determined scale of risk severity. 

Generally, posture-based observation methods are screening tools,meant to give a risk estimation for system designers to prioritize which 

risk factors to address first; generally the point is to eliminate causes of high rating points as a first step. If the screenings return results 

indicating some uncertainty as to the risk level, more in-depth analyses may be recommended, perhaps using a different risk assessment 

tool. While these methods are quick and simple ways to evaluate posture, they are somewhat limited as they don’t always consider time 

exposure or accumulating loads, and are subjective due to the element of observation. Generally, the same method should be used before 

and after a design change to monitor the impacts of design changes, to see if sufficient posture improvements have been made according to 

the same set of posture assessment criteria. 

So, now during study I applied Ergonomics on college on following topics:- 

1. Ergonomics applied on College Workshop; 

2. Ergonomics applied on class room furniture; 

3. Ergonomics applied on Buses of College; 

4. Ergonomics applied on gate of college; 
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3.2 Balance model figure:- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                           Fig- 3.1 

                                                                              Balance model figure 

The balance model shows clearly that the human working is directly depend on the following four factors :- 

1) Environment  

2) Tasks 

3) Tools 

4) Organization 

If any one factor is not according to the human comfort then student, worker , employees doesn’t working properly. 

 

3.3 Schaublin 102N Swiss lathe:- 

During study when we checking on some point on internet we found a person we get a knowledge from him about topic let see what he is 

talking:- I have a Schaublin 102N Swiss Toolroom Lathe (about 8 x 18" capacity). It is mounted on a cast-iron base. 

Normally these lathes sit directly on the floor, or sometimes on wooden "skids". In order to move my machine into position, I made a set 

of aluminum channels with heavy duty casters to move the machine in position. I have kept it jacked up (bottom of the base is 6 inches off 

the floor).Now, I am going to put the machine mounts in (Royal brand machine mounts with thick rubber base and threaded shaft). I was 

thinking about keeping the height where it is, or near to that, and using blocks of wood under the machine mounts.This brings me to the 

thought, has anyone ever done a study to determine what the best height of a lathe is in terms of ergonomics? 

On the Schaublin, the base is 34" high, the hand wheels are 6" above the top of the base, and the spindle center 9.5" above the base. This 

gives the following if the base were sitting directly on the floor: 

Base top: 34" 

Handwheel: 40" 

Spindle: 43.5" 

This is the info/rule of thumb I was looking for. I checked and at the current height (+6") the lower handwheel lines up with my elbow 

with arm bent at 90º. The upper handwheel is a little higher.I think I will keep the machine at the current height and just raise myself up 

about an inch using some wood and some plastic tiles I already bought.Interesting about that "ergonomic lathe". Especially the slant-bed. 

How does that work out with leveling? Schaublin makes such a big deal about leveling in the manual. For that reason I am using three 

machine mounts, so it's possible to get more accurate leveling with no possibility of rocking (the lathe base has five mounting points). 
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Fig-3.2 

SCHAUBLIN LATHE 

 

3.4  ERGONOMICS APPLIED ON SURFACE GRINDER MACHINE :- 

 
Fig.3.3-bending position of student        Fig.3.4-bending position of another student 

 

 The figure shows that there is a student work on the Surface grinder machine for perfoming their job or produce product but there is a 

problem in doing the job with a well comfortably because according to ergonomic there is a defect in machine is shown in figure clearly.In 

fig -3.3 & Fig -3.4 shows there is two students working on the surface grinding machine of different height but both have an problem in 

doing their job because when the chuck  is required to rotate then the student must be high bend as shown in figure. If any student  & any 

worker do their for long time then their must be back pain due to long time or repetiotion of work like as shown in figure. If you want to 

reduce this problem then you must be apply ergonomics on that machine. 

  

 Effect of uncomfertableness :- 

 More time consuming per student. 

 Quality of product is not good. 

 Case of injuries. 

 Poor efficiency. 

 Cost of production is increase. 

 Absent of student  increases . 

 

 According to ergonomics solution of these problems:- 

 The height of machine may be fluctuating. 

 The machine is maintained in a manner the student can do their job with seating comfortably. 

 The chuck handle may be fluctuating or changing position up then back. 
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IV.  RESULTS AND DISCUSSIONS 

4.1 Results during study of classroom furniture:- 

Also the study data were calculated and evaluated by the reference anthropometrics formula as well as the t-student test (p 0.05). The 

questionnaire information’s evaluated by descriptive statically. 

 

 Observation table:- 

 

The result of test between reference standards(P 0.05) and observated data. 

Table-4.1 Standard and observed comparison for classroom 

 

 

Sr. 

no. 

 

Task to be 

measured 

 

Reference standards(P 

0.05) 

 

Calculated value 

1. Desk height 83.6 92.7 

2. Bench height 87.4 94 

3. Blackboard 

height 

187.15 206.3 

4. Sitting height 111.1 103.4 

5. Buttocks width 53.19 38.75 

6. Height backrest 32.6 18.6 

7. Sitting eye 

height 

68.07 78.5 

 

 Take a look at the Chart also:-  

 

 
 

So from chart it may be calculated that none conforming of the blackboard installation with the student’s height may cause problem of 

forward head, mechanical there were significant differences in the shrinkage of the spine between the horizontal gaze and the 20° and 40° 

angles below the horizontal. 

 

4.2 Results during study of workshop:- 

Comparison of lathe with standard & calculated data :-  

 Table-4.2Measuring points on lathe  

0

50

100

150

200

250

 Standard value

Calculated value

Sr. no. Measuring points Calculated data 

1. Overall travelling distance by the 

student 

208 c.m. 
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The above table shows that the calculated value by the students is like as  overall travelling distance by the students , height from base to 

ground , height of head stock , width of head stock ,  height of tail stock , width off tail stock etc. is shown in table. 

 

Table-4.3 correlation test between research data and reference standards 

 

Sr. no. Measuring points Standard 

data 

(c.m) 

Calculated data 

(c.m) 

Diff, b/w 

S&C 

(c.m) 

1. Overall travelling 

distance by the 

students 

150 208 -58 

2. Height from base to 

ground 

60.75 52.5 8.25 

3. Height of the head 

stock 

 

89.2 77.4 -11.8 

4. Width of the head 

stock 

 

49.90 43.7 -6.2 

5. Height of the tail 

stock 

 

85.6 79.8 -5.8 

6.. Width of the tail 

stock 

 

46 42.7 -3.3 

 

 We can see that if the lathe machine is according to the above standard data then student or worker can do work on that machine comfortably 

& give the fast production rate. 

 

 GRAPH B/W STANDARD & CALCULATED VALUES OF LATHE :- 

 
 

 The graph clearly shows the difference between the standard and actual values. 

0

50

100

150

200

250

Overall
travelling
distance
by the

students

Height
from base
to ground

Height of
the head

stock

width of
the head

stock

Height of
the tail
stock

Width of
the tail
stock

Standard data

Calculated data

2. Height from base to ground 52.5 c.m. 

3. Height of head stock 77.4 c.m. 

4. Width of head stock 43.7 c.m. 

5. Height of tail stock 79.8 c.m. 

6. Width of tail stock 42.7 c.m. 
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Again there is a mismatch between standard data and calculated data. 

 

4.3 Results during study of college bus:- 
It was found that  there is no comfort at some places in bus like driver seat, entry gate and the luggage stand there is no perfectness; 

 

4.4 Results during study of college gate:- 
It was found during study of gate that some gate was very small and some are very large so it is not easy to be go from small gates. 

 They are not formed like exact standard from every aspects for a college especially in any case of miss-happening. 

 

V.  CONCLUSION 

    From our study the conclusion in each case are given below:- 

1. College class furniture:-  

From college classroom furniture it is concluded that if the Benches & Blackboard/green board is perfect as according to standard data 

then it is very helpful to us; sitting not straight is a common mistake that we done at every stage of life so we want to give knowledge that 

in classroom make you as ergonomic want!!!! 

2. Workshop of college:- 

I found a conclusion that every instructor is not following the ergonomics standards and rules. Firstly they don’t know how to exactly live 

in a class as the system is going to change know according to sitting posture and ergonomic vastus. 

 Every machine is not made up with ergonomics standard and we throw a light on it very well. We must tell to college that even what we 

talk is right and all department should convey them towards ergonomics 

 

3. College bus:- 

The bus not formed like exact standard from every aspects for a college especially in any case of miss-happening. The aspects like safety 

should increase; 

4. College gate:- 

It was found that a college gate is not properly design especially in case of miss-happening & it is concluded that a gate should be design 

according to ergonomics. 

 

So all over it is concluded from study that the all five aspectscan be completed in college but with some care; and these five aspects 

are:- 

1. Safety 

2. Comfort 

3. Ease of use 

4. Productivity/performance 

5. Aesthetics 
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