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Read the introduction to the Heat of Fusion of Ice writeup in your lab manual (p 85).1 In 
lab you will transfer heat from an aluminum can containing water (aluminum can and hot 
water (~10°C above room temperature) are initially in thermal equilibrium) to ice. The 
final temperature of the three entities (aluminum can, water, melted ice) will be in 
thermal equilibrium. From your measurements of the  

• mass of the aluminum can, water, and ice 
• initial temperature of aluminum can and water 
• final temperature after ice is melted 

and knowing the specific heats of aluminum, water, and ice, you will find the latent heat 
of fusion of ice. 

 

Heat can be transferred through convection, radiation, and conduction. You transfer 
heat when you boil water by convection since the hot water rises up in your pot and the 
cold water descends. Here a moving fluid (air or liquid) transports heat from a hotter 
area to a colder area. Your pot gets hot by conduction. As it touches the eye of the 
stove, heat gets transferred to it. Heat flows from a hot region to a cold region, but 
atoms and molecules do not transfer. Another example is a metal poker in a hot fire. 
Radiation is heat transfer by electromagnetic waves. In this case, no medium is needed 
to transfer heat. The sun’s heat travels to us through the vacuum of space by radiation. 

 

To see the different ways that your body cools, go to http://hyperphysics.phy-
astr.gsu.edu/hbase/thermo/coobod.html.2 This website gives two simplified examples: 
1) The ambient temperature is at 23°C, and the skin temperature is at 34°C and 2) The 
ambient temperature is at 45°C, and the skin temperature is at 37°C. The body can lose 
heat through perspiration. It may gain heat if the ambient temperature is greater than 
the skin temperature through radiation and conduction (or lose heat if the ambient air 
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temperature is less than the skin temperature). Convection also plays a role in heat loss 
and gain.  

 

The body can regulate temperature by a variety of ways. One way is by vasoconstriction 
of the blood vessels (increases blood pressure) or vasodilation (widening) of the blood 
vessels (decreases blood pressure). Vasoconstriction decreases the flow of heat to the 
skin.3 Vasodilation increases the flow of blood from your warm core to the your skin 
where it can be released as heat through radiation.4 Your muscles, organs, and brain 
can produce heat, which is called thermogenesis.4 For example, shivering can increase 
heat production in the muscles. Secretion of chemicals like norepinephrine, epinephrine, 
and thyroxine increase heat production because those hormones can increase your 
metabolism. Thyroxine is produced by the thyroid. Sweating or perspiration can also 
cool the body. When your body secretes sweat, the sweat can then evaporate and cool 
the body. This process is best when the humidity is low in the ambient air. If the air is 
saturated with water, then the evaporation process is not efficient.5 Wicking clothing can 
help keep you cool in the summer and warm in the winter by wicking moisture away 
from the body. Regulation of human body temperature is done by neural feedback 
through the hypothalamus. The human internal body temperature is best between 37°C 
and 37.8°C. 

 

Questions: 

1. Make the Excel spreadsheet shown in Figure 2 on page 90.1 
2. How would “wet ice” affect your measurements? 
3. How much water do you lose in perspiration in one hour during normal maximum 

perspiration? (http://hyperphysics.phy-astr.gsu.edu/hbase/thermo/sweat.html) 
4. Calculate the heat energy transferred to an aluminum cup when the temperature 

of the cup is heated from 20°C to 80°C (∆Q=mccc∆T) where the aluminum cup 
has a specific heat value of 0.215 kcal/kg/°C and the mass of the aluminum cup 
is 30 g or 0.030 kg. 

5. Calculate the heat energy transferred to water when the temperature of the water 
is heated from 20°C to 80°C (∆Q=mwcw∆T) where water has a specific heat value 
of 1.0 kcal/kg/°C and the mass of the water is 80 g or 0.080 kg. 
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