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               17MIRC15 ERGONOMICS IN WORK PLACE DESIGN 

	Part A		        10 x ½  = 5       
	Choose the correct answer

1. ----------- results can reveal nerve dysfunction, muscle dysfunction or problems with 
nerve-to-muscle signal transmission.                                                                   	
             a. REG                      b. ECG                           c. EMG                                  d. EEG
											
     2.   In human medicine, -----------is an important measure of a person’s respiratory health.		                 
             a. tidal volume          b. vital capacity	   c. residual volume	              d. breathing capacity
	
     3.  Which of the following is not related to motion economy?		          
 a. Using both hands in unison                         b. using rhythmic motions in repetitive jobs 
 c. Working against gravity                               d. using proper posture to reduce strain and fatigue
											  	
     4.  Mundul has listed ------------ levels by which work could be simplified.		
	 a. 5		           b. 4		 	   c. 2			               d. 1

     5.  The unit used for measuring noise is 						              	       
            a. decibel	           b. volt		               c. watt			   d. candle
												
     6.   --------- kitchen minimizes travel and material handling.		
	a. L - shaped    	b. Two wall –shaped 	   c. U-shaped                    	   d. one wall 
	
     7.  The humidity in the dry store areas should be between ---------		             
	a. 0%  and 10%	b. 10 %  and 20%          c. 30% and 40%	              d. 50% and 60%

     8.  Sprains and strains, also known as-----------------, are the most common type of work-related injury.	a. joint injuries	            b. bone injuries	   c. musculoskeletal injuries     d. tendons
 
     9.  Sitting in a wheelchair and working at a desk or table may require extra---------.		
	a. reaching		b. distance		   c. height		               d. depth
  
     10.	Anthropometrics deals with information about human -----------and shape					a. BMI			b. metabolism		   c. body size		               d. height and weight.  
												  
			
	
















Part B		                                    5 x 4 = 20
Answer ALL questions
Each answer should not exceed 200 words or one page


11.a. Appraise the significance of electrocardiography.                                                
(or)
11.b. Trace out ‘’ all or none law “ as a property in the cardiac muscle.    	           

12.a. Outline common physiological discomforts due to improper work height.            
     (or)
12.b. Write the reasons for “fatigue of erect posture”.        				

	      13.a. Summarize the factors affecting the feeling of comfort within the thermal zone.  
					     (or)
13.b. What do you mean by vibration? List the different forms of vibrations.                 
										
14.a. Discuss different types kitchen layouts with illustration.                                        
(or)
14.b. Identify the basic components of work spaces in a kitchen. List their merits        
												
15.a. Outline the effect of seat design on the posture of the spine.                                 
(or)
15.b. Write the problems of physically challenged homemakers in performing various tasks.  


											
					Part C                                       5 x 7 = 35
 Answer ALL questions
Each answer should not exceed 600 words or three pages



16.a. Explain the mechanism of respiration.                                                                   
(or)
16.b. Analyse the factors regulating blood pressure.     						

17.a. Explain with illustration the minimum and maximum reach in the horizontal reaches.  		                                                                            
                                                                                (or)
17.b. Discuss on different types of fatigue.     						

      18.a. Explain the facilitators in task performance.   	                                               
						    (or)
 18.b. Describe the guidelines  for application  of specific colours in the workplace.  	

 19.a. Describe the points to be considered while developing work station designs.      
(or)
 19.b. Enumerate the principles to be considered while designing of kitchen storage.  	

 20.a. How will you integrate ergonomics in furniture design.  			            
(or)
 20.b. Explain the factors you will consider while designing a chair for a physically challenged person.
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Part B		                                         5 x 4 = 20
Answer ALL questions
Each answer should not exceed 200 words or one page

11.a. Appraise the significance of electrocardiography 
•	An electrocardiogram (ECG) represents the electrical current moving through the heart during a heartbeat. The current's movement is divided into parts, and each part is given an alphabetic designation in the ECG.

•	Each heartbeat begins with an impulse from the heart's pacemaker (sinus or sinoatrial node). This impulse activates the upper chambers of the heart (atria). The P wave represents activation of the atria.

•	Next, the electrical current flows down to the lower chambers of the heart (ventricles). The QRS complex represents activation of the ventricles.

•	The electrical current then spreads back over the ventricles in the opposite direction. This activity is called the recovery wave, which is represented by the T wave.

•	Many kinds of abnormalities can often be seen on an ECG. They include a previous heart attack (myocardial infarction), an abnormal heart rhythm (arrhythmia), an inadequate supply of blood and oxygen to the heart (ischemia), and excessive thickening (hypertrophy) of the heart's muscular walls.

•	Certain abnormalities seen on an ECG can also suggest bulges (aneurysms) that develop in weak areas of the heart's walls. Aneurysms may result from a heart attack. If the rhythm is abnormal (too fast, too slow, or irregular), the ECG may also indicate where in the heart the abnormal rhythm starts. Such information helps doctors begin to determine the cause and the most appropriate treatment.																												CO1  K 5
(or)
11.b.  Trace out ‘’ all or none law “ as a property in the cardiac muscle
· The all-or-none law is a principle that states that the strength of a response of a nerve cell or muscle fiber is not dependent upon the strength of the stimulus. If a stimulus is above a certain threshold, a nerve or muscle fiber will fire. Essentially, there will either be a full response or there will be no response at all for an individual neuron or muscle fiber.

· If a stimulus is strong enough, an action potential occurs and a neuron sends information down an axon away from the cell body and toward the synapse. Changes in cell polarization result in the signal being propagated down the length of the axon.

· The action potential is always a full response. There is no such thing as a "strong" or "weak" action potential. Instead, it is an all-or-nothing process. This minimizes the possibility that information will be lost along the way.																			CO 1 K 2
12.a.Outline common physiological discomforts due to improper work height?
· Fatigue
· Back pain 
· Slipped disc problems																				CO 2  K 4
(or)
12.b. Write the reasons for “fatigue of erect posture”
· Fatigue of erect posture result from two physiological reasons.
· Effects on circulation- most fatigue in the lower limbs caused by standing is more intimately associated with the inadequacies of the venous and artificial circulation and with the direct pressures and tendons upon inert structures.
· Pain arising from pressure on ligaments, joint capsules and tendons													CO1 K 3
	13.a.Summarize the factors affecting the feeling of comfort within the thermal zone
· Temperature
· Humidity
· Air velocity
· Workload
· Clothing
· Radiant heat load																				CO 3 K 2
(or)
13. b.What do you mean by vibration? List the different forms of vibrations. 
· Vibration is the periodic motion of particles away from their position of equilibrium. It is 
characterized by its frequency, acceleration and direction.
The following forms of vibration are of most concern in the workplace
· Whole body vibration associated with transportation
· Whole body vibration associated with the operation of large production machinery
· Segmental vibration associated with the operation of power tools like grinder												CO3 K 3
14.a. Discuss different types kitchen layouts 
· Layouts with some centres at a right angle to others
U and L shapes
· Layouts with no centres at right angles
Straight line or corridor
· Layouts with doorways or a passageway between centres
CO 4  K2
(or)
14.b. Identify the basic components of work spaces in a kitchen. List their merits
· Work surface
· Storage
· Major appliance and equipment
For many tasks all three components are essential to satisfy the needs of the task and the worker. The bringing together of these parts of a workspace to serve a particular function results in a center.
Merits
· Saves effort, time and thinking
· Reduce the distance travelled
· Work can be more continuous														CO 5 K2	
15.a. Outline the effect of seat design on the posture of the spine
· A kyphotic posture would occur without a seat back or with an inadequate back. This leaning-forward posture accentuates the pressure between the vertebrae.
· A lordotic posture would result from adequate lumbar support and which would minimize pressure between the vertebrae.																					CO3 K 4	
(or)
15.b.Write the problems of physically challenged homemakers in performing various tasks
Physically challenged people face problems with regard to 
· Height
· Reaches
· Visual acuity																						CO 1  K 3


						        Part C                                                           5 x 7 = 35
 Answer ALL questions
Each answer should not exceed 600 words or three pages

16.a. Explain the mechanism of respiration
· Breathing
· Gaseous transport
· Tissue respiration
· Cellular respiration
CO 1  K 3
(or)
16.b. Analyse the factors regulating blood pressure
· Blood pressure increases with increased cardiac output, peripheral vascular resistance, volume of blood, viscosity of blood and rigidity of vessel walls. 
· Cardiac Output
Cardiac output is the volume of blood flow from the heart through the ventricles, and is usually measured in litres per minute (L/min). Cardiac output can be calculated by the stroke volume multiplied by the heart rate. Any factor that causes cardiac output to increase, by elevating heart rate or stroke volume or both will elevate blood pressure and promote blood flow. 
· Peripheral Vascular Resistance
Peripheral vascular resistance refers to compliance, which is the ability of any compartment to expand to accommodate increased content. Veins are more compliant than arteries and can expand to hold more blood. 
· Volume of Circulating Blood
Volume of circulating blood is the amount of blood moving through the body. Increased venous return stretches the walls of the atria where specialized baroreceptors are located. Baroreceptors are pressure-sensing receptors. 
· Viscosity of Blood
Viscosity of blood is a measure of the blood’s thickness and is influenced by the presence of plasma proteins and formed elements in the blood. Blood is viscous and somewhat sticky to the touch. It has a viscosity approximately five times greater than water. 
· Elasticity of Vessel Walls
Vessels larger than 10 mm in diameter are typically elastic. Their abundant elastic fibres allow them to expand as blood pumped from the ventricles passes through them, and then to recoil after the surge has passed.																					CO 2 K 4	

17.a. Explain about the minimum and maximum reach in the horizontal reaches
· Storage one row deep adjustable shelves of different widths racks on doors, sectioning of shelves and drawers, drop outs bins, pull outboards and tables and two way storage cabinets between kitchen and dining areas are some of the devices to help make supplies and utensils easily visible and quickly accessible. 
· Arranging supplies and equipment within easy reach saves unnecessary walking, reaching
and stretching. The normal and easy working area of a person helps determine the maximum depths of storage shelves.																				CO 2 K 2	
(or)
17.b.Indicate different types of fatigue 
· Physiological fatigue
· Non physiological or psychological or subjective fatigue
· Boredom fatigue
· Frustration fatigue																					CO3 K 2
18.a.Compile the important factors responsible for thermal comfort in buildings
· Average skin temperature result from the combination of climate, clothing and metabolic heat 
production – approximately 33 degree C.
· Sunlight falling on arm, face and sitting next to a cold wall are causes of thermal discomfort
due to uneven skin temperature distribution.
· [bookmark: _GoBack]Temperatures of 19-23 degree Cat relative humidities between 40-70 % are recommended 
for sedentary work.
· At temperatures of 24 degree C and above, workers may begin to feel lethargic. At 
temperatures below 18 degree C shivering may commence in sedentary workers unless extra 
clothing is worn.																					CO 5 K 6
						(or)
 18.b. Describe the guidelines  for application  of specific colours in the workplace
· For large areas, colours that give uniform reflectivity should be chosen
· Bright or highly saturated, primary colours should be avoided
· In areas where highly repetitive work is performed or where a large area of wall or floor space exists some stimulating colours can be used to highlight a door. Some pieces of furniture, equipments can also be painted this way. Large surfaces should not have these bright colours.
· A large area can be functionally divided by colour to give identity to different groups working with it.
·  The selection of colour schemes should be coordinated with the decisions about illumination type.
													CO2  K 2
	19.a.Organize the points to be considered while developing work station designs
Location in vertical space
· Height of work surfaces
· Height of shelves, drawers, bins
· Height of appliances or their parts
· Height and size of items to be stored
Location in horizontal space
· Supplies, tools
· Adjacent work spaces-height
Spatial arrangement of parts
· Work surface-appliances relationship
· Distribution of work surface
· Location of drawers, doors, bins.
· Location of controls
Amount and dimensions and space for
· Work-length, width of surface, depth of sinks
· Worker at work
· Storage of supplies and other items
Provision of special features
· Utilities
· Duplication of  facilities
· Ventilation
· lighting
													CO1 K 5
(or)
 19.b.Enumerate the principles of kitchen storage 
· Find a person’s own easy shoulder reach and elbow circle for comfortable work.
· Store things, within your own limits, where it is used first-this means at the sink, the range, the mix centre. 
· Place things where one can see them at once. This means storage one row deep.
· Keep things where one can get them easily. This means narrow shelves.													CO 4  K1

 20.a. Integrate the contribution of ergonomics  on furniture design
· The application of ergonomics to the design of chairs, desks and benches influence those aspects of the design with which a user physically interacts.
· In office furniture, the principal features of importance include the design of the seat pan, backrest, base and arm rests as well as the height, swivel and tilt mechanisms.
· The principal features of desks are desk height and desk top itself including the provision of thigh clearance space under the front of the desk and provision of sundries and accessories as lamps and document holders.
· Bench heights for standing workers include standing elbow height and information about the requirements of the task. If great vertical forces have to be exerted, the working height should be below elbow height.																			CO 5 K 5
(or)
 20.b. Point out appropriate characteristics of upholstery materials to be used on furniture
· It should have an ability to dissipate the heat and moisture generated from the sitting body in relation to the type of environment
· It should be able to resist the natural forward slipping movement of the body over time.											CO 2 K 4
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Seek and Ye Shall Find





