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Adding ice to water mastering physics

changes in the system; Therefore, in effect, energy is hidden. Table 1 lists the representative values of LF and LV with melting and boiling points. The table shows that significant amounts of energy are included in phase changes. For example, let's see how much energy is required to melt one kilogram of ice at 0ºC to produce one
kilogram of water at 0°C. Using the equation for temperature changes and the value for water from Table 1, we find that Q = mLf = (1.0 kg) (334 kJ/kg) = 334 kJ is the energy of melting one kilogram of ice. It is a lot of energy as it represents the same amount of energy needed to increase the temperature of 1 kg of liquid water from 0ºC to
79.8ºC. Water needs even more energy to evaporate; Changing 1 kg of liquid water on steam (water vapor) at normal boiling point (100ºC at atmospheric pressure) will take 2256 KJ. This example shows that the energy for a phase change is heavier than the energy associated with temperature changes without a phase change. Table 1.
Heats of Fusion and Vaporization Lf Lv Substance Melting point (ºC) kJ/kg kcal/kg Boiling point (°C) kJ/kg kcal/kg Helium −269.7 5.23 1.25 −268.9 20.9 4.99 Hydrogen −259.3 58.6 14.0 −252.9 452 108 Nitrogen −210.0 25.5 6.09 −195.8 201 48.0 Oxygen −218.8 13.8 3.30 −183.0 213 50.9 Ethanol −114 104 24.9 78.3 854 204 Ammonia
−75 108 −33.4 1370 327 Mercury −38.9 11.8 2.82 357 272 65.0 Water 0.00 334 79.8 100.0 2256 539 Sulfur 119 38.1 9.10 444.6 326 77.9 Lead 327 24.5 5.85 1750 871 208 Antimony 631 165 39.4 1440 561 134 Aluminum 660 380 90 2450 11400 2720 Silver 961 88.3 21.1 2193 2336 558 Gold 1063 64.5 15.4 2660 1578 377 Copper
1083 134 32.0 2595 5069 1211 Uranium 1133 84 20 3900 1900 454 Tungsten 3410 184 44 5900 4810 1150 Phase changes can have a tremendous stabilizing effect even on temperatures that are not near the melting and boiling points , because evaporation and condensation (converting gas into liquid state) also occurs at temperatures
below the boiling point. For example, the fact is that in humid climates the air temperature rarely goes above 35.0ºC, which is because most heat transfer evaporates into the air goes into the water. Similarly, in humid weather, temperatures rarely fall below dew point as heavy heat is released when water vapor is condensed. We examine
the effects of phase change by considering adding heat to the ice sample at −20ºC (Figure 3). The ice temperature rises linearly, absorbing heat at a constant rate of 0.50 cal/gºC until it reaches 0ºC. Once at this temperature, the ice starts to melt until all the ice has melted, absorbing 79.8 calories/hour. The temperature remains constant
at 0ºC during this phase change. Once all the ice has melted, the liquid water temperature rises, absorbing heat at a new constant rate of 1.00 cal/gºC. Used on dairy trucks instead of mechanical refrigerators. A delivery trip of 3.00 hours requires 200 L liquid nitrogen, with a density of 808 kg/m3. (a) Calculate the heat transfer required to
evaporate this amount of liquid nitrogen and increase its temperature to 300ºC. (Use CP and assume that it is stable over the temperature range.) This price is the amount of cooling of the supply of liquid nitrogen. (b) what is this heat transfer rate in kilowatt hours? (c) Compare the amount of cooling obtained from melting the same mass
of 0ºC ice by evaporating liquid nitrogen. Some gun fanciers make their own pills, which include melting and casting lead slugs. How much heat transfer is required to raise the temperature and melt the 0.500 kg lead starting at 25.0ºC? Heat of sublimation: Energy energy required to transform a substance from solid phase to vapor phase
latent heat coefficient: A physical constant equal to the amount of heat transferred to every 1 kg substance during the change in the phase of substance sublimation: the transition from solid phase to vapour phase 1. 35.9 kcal 3. (a) 591 kcal; (b) 494 × 103 S5. 13.5 W 7. (a) 148 kcal; (b) 0.418 S, 3.34 S, 4.19 S, 22.6 S, 0.456 S 9. 33.0 g
10. (a) 9.67 L; (b) Crude oil is less dense than water, so it floats above water, making it exposed to oxygen in the air, which it uses to burn. In addition, if the water is under oil, it is less efficient in absorbing the heat generated by the oil. 12. (a) 319 kcal; (b) 200ºC 14. 20.6ºC 16. 4.38 kg 18. (a) 1.57 × 104 kcal; (b) 18.3 kW ( H; (c) 1.29 ×
104 kcal
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