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Equipment or materials required – Scientific Calculator
Adnoddau neu ddefnyddiau sydd eu hangen - Cyfrifiannell Wyddonol






REMEMBER:

Take Gravity as 9.81m/s2

Give al answers to 2.d.p unless otherwise instructed.




1. 

A concrete cooling tower or chimney in a factory works through both conduction and convection.  The cooling tower can be modelled as a hollow cylinder with a diameter of 5m and a height of 8m.  The thermal conductivity of the concrete is 1.7W/mK and the convective heat transfer coefficient is 12W/m2K. Calculate the heat transfer in kW from the 200mm thick tower, given the internal and external temperatures are 68oC and 15 oC respectively.
												   [9 marks]


		



2.
Calculate the number of 12mm titanium bolts needed to support a lap joint, given the bolt material has a maximum shear stress of 304MPa and the load on the joint is 165kN.
											             [11 marks]
					



3. 
[image: Image result for hexagonal allen key]
Figure 4: Hexagonal section Allen key

A hexagonal Allen key, similar to that in figure 4, is made from steel with a modulus of rigidity of 78GPa.  Given the Allen key as the dimensions of those in figure 5 and it has a length of 140mm, calculate the angle of twist in degrees, when a torque of 10Nm is applied.     [10 marks]

[image: ]
Figure 5: Hexagonal dimensions, s =5mm


		



4.
65mm

A single sided swing arm for a motorcycle can be modelled as box section with dimensions as seen in the diagram left.  When the beam experiences full load it is observed to have a bending moment of 6200Nm.  Given that the material of the swing arm has a Young’s modulus of elasticity of 210GN/m2, calculate the maximum stress and the radius of curvature experienced by the beam. 						             [17 marks]40mm
80mm
110mm
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