NAME:_____________________________________________________________________________
SECTION :__________

Freshman Clinic II

Spring 2005                                                                                        Dr. Kauser Jahan

IN CLASS EXCERCISE
Dr. Jahan’s class is investigating two types of coffee mugs with lids to test natural convection effects.  Water is heated to a temperature of Tliquid and placed in the mugs with thermometers for temperature display.    The room temperature is Troom.  The mass of water m in kilograms is noted.  Readings are taken for temperature in the mug every 1 minute and are presented below. 
	Time
	Temperature

	minutes
	oC

	0
	94

	1
	91.7

	2
	90.6

	3
	89.6

	4
	88.9

	5
	87.9

	6
	87.1

	7
	86.4

	8
	85.6

	9
	85.1

	10
	84.3

	11
	83.5

	12
	83

	13
	82.3

	14
	81.7

	15
	81.1


Heat transfer is given by
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                                                      (1)              

Uo  = overall heat transfer coefficient
m= mass of liquid  (kg)

Ao= Surface Area (m2)

Cp = heat capacity of water = 4,184 J/(kg ºC)
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Length 6 inches
Dtop  =  3.5 inches

Dbottom = 2.5 inches

1 m = 100 cm = 1000 mm = 106 microns ((m) = 39.37 in. = 3.2808 ft = 1.0936 yd = .0006214 mile

a) Calculate the surface area of the cup in m2.

            PAnswer = 0.036 m2
b) Identify the values of the known parameters for equation 1.

c)  Indicate what you would plot on the X and Y axes to obtain a linear line that represents your data? Indicate the line and label the axes for the plot below.
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                                                                   Time (minutes)
d)  How will you determine Uo?  What are the units of Uo?

Slope of the lines gives value of Uo.  Units are 
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Slope = UoAo


              mCp
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