CHALMERS TEKNISKA HÖGSKOLA



Fysik för ingenjörer 


ÖVNING 2.

Chapter 20 i Serway

Most important concepts to be studied:

Heat and internal energy
Heat capacity and specific heat

Latent heat and phase changes

Work and heat in thermodynamic processes

The first law of thermodynamics

Adiabatic, isothermal, isobaric and isovolumetric processes.

Solved problems in the textbook worth looking carefully at:



20.2 (Cooling a hot ingot)



20.4 (Cooling the steam)



20.7 (Boiling water)

Problems recommended for work at home: 20.15, 20.27, 20.39, 20.59.

Problems for classroom work:

1. BAD WEATHER

One winter day a weatherman in Umeå said that the snow was melted by the recent rainfall and that's why there were floods. There were about 75 cm of snow and about 2.5 cm

of warm (20C) rain. Is the weatherman correct in his assertion? ? (The density of snow is approximately 0.1 g/cm3, specific heat for water is 1cal/g·K and latent heat of ice is 

80 cal/gK).   1cal=4.18J.


2: CHANGE IN INTERNAL ENERGY DURING THE PHASE TRANSITION
A solid material, at a given pressure P and temperature T, undergoes a melting transition into the liquid phase at the same temperature and pressure (solid-liquid phase transition). If the latent heat for melting of 1 kg of solid is L (J/kg) and if solid and liquid have densities 1 and 2, calculate the change in internal energy per kg of material during the phase transition. Apply your considerations to the case of ice-water transition at NPT. Discuss your result.

Övning 2; fortsättning

Chapter 20 (20.7-20.11) in Serway

Energy transfer mechanisms


Most important concepts to be studied:


Thermal conduction

Convection

Radiation

Solved problems in the textbook worth looking carefully at: 

20.9 (Energy transfer through 2 slabs)

20.10 (R value of a typical wall)

20.11 (Who turned down the thermostat?)

Problems recommended for work at home:

Questions:

15, 31



Problems:

20.44, 20.49, 20.50
(svar 364 K)


Problems for classroom work: 

1. Conduction vs convection: a question of efficiency?

A cubic container, containing air, of volume 1m3 is heated from bottom such that air at the bottom is 10oC hotter than air at the top of the container. a) If the box is at the temperature around room temperature and the normal atmospheric pressure, calculate how many moles of gas are in the box? 
b) Convection lifts 0.15 mols-1 of air from the bottom to the top. Estimate the heat flow across the container due to convection. Is it larger or less than would be expected due to the ”still air” thermal conductivity alone? (kair = 0.025 W/Km, Cp, air = 29 J/molK)

Temperature of the Sun?

2. The solar constant (radiant flow of energy per second and unit area at the outer atmosphere of the earth) is about 0.13W/cm2. Find the temperature of the sun assuming it is a black body?

Heat losses in distant heating systems

3.. The hot water from the district heating plant to the customers in a distant heating system has a temperature of  85 oC. How large is the heat loss per meter in the distant heating pipes if the pipes have a diameter of 6 cm and the surrounding cylinder shaped insulation is 6 cm thick. The insulation material has a thermal conductivity of 0,02 W/m·K and the soil around the pipe has a temperature of 5 oC.

By the customer, the water transfer heat to the heating system of the house and the water temperature decrease with 15 oC. What is the fraction of the energy losses in the pipes to the transferred energy in the house ?
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