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	Qualification
	Unit number and title

	Level 3 BTEC Diploma in Electrical/Electronic Engineering: 3022
	UNIT 5: Mechanical Principles & Applications

	Learner name
	   Assessor name

	
	Elisha Kamara

	Date issued
	 Hand in deadline
	Submitted on

	
	
	

	
	

	Assignment title
	Dynamic Engineering Systems

	In this assessment you will have opportunities to provide evidence against the following criteria. 
Indicate the page numbers where the evidence can be found.


	Criteria reference
	To achieve the criteria the evidence must show that the learner is able to:
	
	Task no.
	
	Evidence

	P5
	Calculate the resultant thrust and overturning moment on a vertical rectangular retaining surface with one edge in the surface of a liquid 
	
	1
	
	

	P6
	Determine the up-thrust on an immersed body 
	
	2
	
	

	P7
	Use the continuity of volume and mass flow for incompressible fluid to determine the design characteristics of a gradually tapering pipe


	
	3
	
	

	P8
	Calculate dimensional changes when a solid material undergoes a change in temperature and the heat transfer that accompanies a change in temperature and phase
	
	4, 5
	
	

	P9
	Solve two or more problems that require application of thermodynamic process equations for a perfect gas to determine unknown parameters of the problem
	
	6, 7
	
	

	M3
	Determine the thermal efficiency of a heat transfer process from given values of flow rate, temperature change and input power 
	
	8
	
	

	M4
	Determine the force induces in a rigidly held component that undergoes a change in temperature 
	
	4
	
	


	Learner declaration

	I certify that the work submitted for this assignment is my own. I have clearly referenced any sources used in the work. I understand that false declaration is a form of malpractice.

Student signature: 
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Assignment Brief

	Qualification  
	Level 3 BTEC Diploma in Electrical/Electronic Engineering: 3022

	Unit number and title
	UNIT 5: Mechanical Principles & Applications

	Assessor name
	Elisha Kamara

	Date issued
	12/01/15

	Hand in deadline 
	12/01/15

	

	Assignment title
	Dynamic Engineering Systems.

	Purpose of this assignment



	Scenario



	Task
	This provides evidence for [e.g. P1, M1, D1]

	Task 1
A vertical plate is used to separate two areas of an industrial rectangular fuel storage tank as shown in the diagram.

  SHAPE  \* MERGEFORMAT 



Find the net horizontal thrust on the separator plate and the position of its line of action from the base of the tank if the oil has a density of 780kg/m3.


	P5

	Task 2
A shipwreck lies at the bottom of the sea at a depth of 75m. If the density of the seawater is 1025 kg/m3, calculate:

a. The pressure exerted on the wreck by the seawater;

b. The absolute pressure experienced on the wreck, if the atmospheric pressure is 980mbar?


	P6

	Task 3
In a water supply system the mains pipe is connected to a tributary pipe via a tapered connector. The inlet diameter to the connector is 0.4m and the velocity of flow at the inlet is 1.8m/s. The supply from the tributary pipe is used to supply water to an irrigation system, where the flow velocity must be maintained at 4.2m/s so that it operates correctly. Determine:

a. The volumetric flow rate;

b. The mass flow rate, given the density of water to be 1000kg/m3;

c. The diameter of the tributary pipe to the irrigation system.


	P7

	Task 4
A Ø25 mm steel rod, 400mm long is rigidly attached to the framework of a structure so that it is prevented to expand along its length when heated. When the framework is in service, the temperature of the rod increase from 21°C to 101°C. If the coefficient of linear expansion and elastic modulus of the steel are: 12x10-6/K and 208GN/m2 respectively, calculate:

a. (P8) The expansion that has been prevented from taking place 

b. (M4) The thermal strain 

c. (M4) The thermal stress 

d. (M4) The force induced in the rod
	P8, M4`

	Task 5

Determine the amount of heat energy needed to change 250g of ice at -10°C, into water at 80°C, given that the latent heat of fusion of ice is 335KJ/kg; the specific heat capacity of ice is 2.14KJ/kg°C; the specific heat capacity of water is 4.2KJ/kg°C.  


	P8



	Task 6

If 53kJ of heat energy is supplied to a non-flow system while 91kJ of work is done by the system, determine the magnitude and direction of the change in internal energy of the working fluid.  
	P9

	Task 7

A conical vessel 1.5m long has a diameter of 1.2m and contains oxygen at a pressure of 2.7bar and a temperature of -25°C. Determine the mass of oxygen in the vessel. Take the characteristic gas constant for oxygen to be 0.26KJ/kgK.  
	P9

	Task 8
A heat engine is supplied with 180MJ of heat energy in 40s. During this time the work output by the heat engine is 95000KJ. Determine:

         (a)  The net power output from the engine

         (b)  The nett power output from the heat engine

         (c)  The losses in terms of heat output 

         (d)  The heat engines thermal efficiency 


	M3


	Evidence checklist: [e.g. ‘leaflet’, ‘presentation notes’ etc.]

	
	 [tick boxes]

	
	

	
	

	
	

	Sources of information: (e.g. publications, websites etc.)
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