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1. How much solar energy does it take to evaporate water in a pond on a summer day?

Suppose we have a small pond with a surface area of 100 m%. We make careful
measurements of the evaporation rate and we observe that, during the day, the water
level drops by 6.0 mm every 12 h. What is the evaporation rate in mm/d (mm d)?
How many liters of water evaporate from the whole pond when the water surface drops
by 1.0 mm?

How many liters evaporate from each square meter of the pond surface when there is
1.0 mm of evaporation? (l.e., how many L/m? for each mm of evaporation?)

Use the answer from parts a) and c) to calculate the rate at which mass of water
evaporates from the pond. Your answer should be in units of (g m?s™)

The latent heat of water at 15°C is 589 cal g*. How many calories of latent heat are
required each second to create the evaporation rate per m* you calculated in part d)?
l.e., what is the heat inflow in cal m?s™*?

Convert the values of part e) into units of J m?s™? (J = Joule)

A watt (W) of power is defined as a joule/sec (Js™). Can your answer in part f) then be
expressed as a “power density” with units of watts per sq. meter (W m?)?

If the sun provides all the heat to drive this evaporation, what is the minimum average
power density of sunlight on the pond in W m??

2. The air near this pond is measured to have a temperature of 82°F. The relative humidity (RH) is

measured at 62%.

What is the dew point of this air in °C? In °F?

Use the table on the next page to find the partial pressure of water vapor in the air in
mm-Hg. Use linear interpolation to find the value for the given temperature and
remember factor in RH.

What is the partial pressure of water vapor in units of atm?

What is the actual vapor density of the air in units of g m>? You can get this directly
from the table and RH, as you did for partial pressure above.

Your answer in part c) tells you how many grams of water are in one cubic meter of air.
If we assume all the moisture in the air near the pond came from the pond, what is the
volume of moist air that corresponds to the evaporation of 1.0 mm of water off of the
entire pond surface? (Hint: Figure out the number of grams of water in that amount of
evaporation, then compute how many cubic meters of air it would take to “absorb” that
amount of water vapor at the vapor density from part d).)



Saturated Vapor Pressure, Density for Water

M R lm M SR
-0 |14 | 215 | 236 | 40 |104 | 553 | 511
0 |32 | 458 | 48 |60 |140 | 1494 | 1305
5 |41 654 | 68 | 8 |176 | 3551 | 2938
10 |50 | 921 | 94 |95 |203| 63 | 505
|11 (518 984 | 1001 | 9 |205| 658 | 523
| 12 |536| 1052 | 1066 | 97 (207 | 682 | 541
| 13 554 1123 | 1135 | 98 |208 | 707 | 560
| 14 |572 | 1199 | 1207 |99 |210 | 733 | 579
15 |59 | 1279 | 1283 100 |212 | 760 | 598
|20 |68 | 1754 | 173 |10l |214 | 788 | 618
|25 |77 | 2376 | 23 110 (230 | 10746 |
3 |8 | 318 | 304 |120 248 | 1489 | ..
| 37 |986| 4707 | 44 200 |392 | 11659 | 7840




