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Heat Transfer 
Heat transfer between different metals and water.
Introduction / purpose
Heat transfer process plays an important role in today’s world, finding its applications in engineering and environmental sciences. Heat transfer can be defined as a process whereby energy moves from one material to another. Transfer of heat is fundamental in the development of cooling systems and equipment, which are important in manufacturing processes. This lab focuses on understanding how heat energy is transferred between substances. 
Materials 
Container, water, silver, copper, iron, temperature gauge, weighing balance, and a timer.
Methods
· Different levels of water were added to the container and the initial mass and temperatures recorded. 
· Different metals, including silver, copper, and iron at different temperatures and with different masses were dipped in the water, one after the other. 
· The initial temperature of water and the metal was at 20 ̊C. 
· The temperature of the metal (silver) was adjusted to 220 ̊ C and dipped in the container. 
· The final and change in temperature for both the metal and water were recorded using a temperature gauge. 
Data 
Table 1
	
	Ag 
	water

	Mass 
	20.0 g
	30.0 g

	Initial temperature
	220 ̊ C
	20 ̊ C

	Final temperature
	27.20 ̊ C
	27.20 ̊ C

	Change in temperature
	-192.8 ̊ C
	7.20 ̊ C

	Heat content
	0.234 J/g-K
	4.18 J/g-K



Table 2
	
	Au
	water
	Cu
	water
	Fe
	water

	Mass  (g)
	20
	30
	20
	30
	20
	30

	Initial temp ( ̊C)
	220
	20
	220
	20
	220
	20

	Final temp (  ̊C)
	24.00
	24.00
	31.57
	31.57
	33.42
	33.42

	Change in temp (  ̊C)
	-196
	4
	-188.43
	11.57
	-186.58
	13.42

	Heat content (J/g-K)
	0.128
	4.18
	0.385
	4.18
	0.452
	4.18



Table 3
	
	Metal x
	water
	Metal y
	water

	Mass 
	20.0
	30.0
	20.0
	30.0

	Initial temp (degrees Celsius)
	220
	20
	220
	20

	Final temp (degrees Celsius) 
	35.04
	35.04
	34.22
	34.22

	Change in temp (degrees Celsius)
	-184.96
	15.04
	-185.78
	14.22

	Heat content (J/g-K)
	?
	4.18
	?
	4.18



Results
After silver metal is dipped in the container, it rapidly losses heat to water lowering its temperature from 220 ̊ C to 27.20 ̊ C. Water, on the other hand gains heat from the metal raising its temperature from 20 to 27.20 ̊C. The process of losing heat experienced by silver metal is exothermic while water experiences an endothermic process by absorbing heat. 
Heat transferred from silver can be calculated using the equation q = mCΔt
m = 20g, C = 0.234j/g-K, Δ t= -192.8 ̊ C
q= 20 × 0.234 × (-192.8) = -902.304 J
Heat transferred to water
q= 30 × 4.18 × 7.2 = 902.88 J
Heat lost by gold = q = 20 × 0.128 × (-196) = -501.76 J
Heat lost by copper = q = 20 × 0.385 × (-188.43) = -1450.911 J
Heat lost by iron = q = 20 × 0.452 × (-186.58) = -1686.68 J
The specific heat capacity of metal x and y are as shown
C = q/ m × Δt
q of water will be 30 × 4.18 × 15.04 = 1886 J
q of metal x = q of water.  C = 1886/ 20 × (-184.96) = -0.510
C for metal x = 0.510 J/mol  ̊C
C of Metal y = q = 30 × 4.18 × 14.22 = 1783.2 J
C = 1783.2/ 20 × (-185.78) = -0.4799
C for metal y = 0.4799 J/mol  ̊C
Metal x is mild steel while metal y is manganese. 	
Discussion 
From the results of table 1, silver losses 902.304 J while water gains 902.88 J of energy. These heats are almost equal with a difference of 0.576 J. This can be as a result of errors in the process of gauging temperature changes. Therefore, it can be argued that the amount of heat energy lost by silver is equal to the amount of heat energy gained by water. 
If the mass of silver is increased to 30g and the temperature adjusted to 150 ̊ C, while on the other hand the mass of water is increased to 45g at 30 ̊ C, water temperature would rise to 34.3 ̊ C while that of silver would reduce to 34.3 ̊C. This shows that the higher the mass of water used, the lower the temperature difference between water and silver. 
Calculations of table 2 show the amount of heat which is lost by each metal, i.e., gold, copper, and iron. Gold losses the least amount of heat energy -501.76 J, copper losses 1450.911 J, while iron losses 1686.68 J. Iron has the highest heat content, while gold has the least heat content, thus losing the least heat energy. 
Between these metals, the best cookware is copper. This is because it has excellent heat transfer qualities, which allow heat energy to be evenly distributed. It is an excellent heat conductor which promotes energy saving. 
Conclusion 
The process of heat transfer plays a major role in manufacturing. Transfer of heat energy varies from one metal to another, which can be attributed to the difference in specific heat capacities. Specific heat capacities of metals helps identify difference uses of metals in industries. From the results, silver, gold, copper, and iron have different specific heat capacities, which determine the rate at which they transfer heat energy in water. 
