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Ch7 Problems

Question 7-36

7-36 Atmospheric air at 27°C with a velocity of 20 m/s flows across a single tube of
outside diameter D = 2.5 cm. The surface of the cylinder is maintained at a uni-
form temperature of 127°C. Determine the average heat transfer coefficient and the
heat transfer rate from the tube to the air per meter length of the tube.

Solution
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Question 7-37

7-37 Determine the heat transfer rate from the tube to the air per meter length of the tube

if the pressure of the air in Problem 7-36 is increased to 2 atm.

Solution
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Ch8 Problem

Question 8-45

8-45 Water at 20°C with a mass flow rate of 5 kg/s enters a 5-cm-ID, 10-m-long tube
whose surface is maintained at a uniform temperature of 60°C. Calculate the outlet
temperature of the water.

Solution
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Activity
Regarding the concepts covered in the last few days, are they more relevant to the project
you are in charge of? Why? Be specific

Chapters 7 and 8 were covered in the last few classes. Chapter 7 goes over the topic of
External Forced Convection Heat Flow and Chapter 8 goes over Internal Forced Convection
Heat Flow which are needed for the project because it will help us understand a big-picture view
of the heat flow nature in objects. We observed that in a heat transfer system that internal and
external convection forces can work upon an object simultaneously. The application problems
worked through in the lecture shows us the many details that apply to the big picture. For
example, we see how outside convection forces act upon pipes; this can be applied to the project
because every convection force will count towards the chilling time to the two six-packs.

Based on the design that we are working on, the barrel that we are putting everything into
will act as insulation which will allow the system to keep the cold temperature in while building
it. This layer of insulation will also shield and buffer the hotter temperature from affecting the
chilling process. With this design idea, we would need to utilize both chapters almost equally
because, within the barrel, there is our cooling substance that will act upon the six packs’ inside
fluid which is external convection. Additionally, we will need to study the internal convection
inside the barrel to see if it is enough to chill the six-pack fluid after getting past its container
layer. This could be concluded as a paradox of different boundary layers or resistances all
needing to be considered for the system to be effective in chilling the six-packs in five minutes or
less.

From Chapter 7, we could utilize what we can learn from the fourth section about flow

across a single circular cylinder as this can be used to get what kind of flow we need to subject



the individual bottles to. It should be taken into account that the flow be turbulent as the goal is
to chill in five minutes or less. From Chapter 8, we could utilize the fourth section that deals with
the nature of turbulent flow internally because it will be turbulent flow inside of the barrel. This
turbulent flow will be achieved by the pump we are going to use to circle the warm water out to a

chiller and pump that cold water back into the barrel.



