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Homogeneous Fluid
At Constant Depth

m H: Power per unit area
m p: density of water
m C : heat capacity of water

m h: depth of fluid dT H

= Thermodynamic Balance: g d h
- H

m Predicted Temperature: | = t

hoc,




Our Experiment

m Power = 500 watts
m Area = .062025 m?
m p=.997 g/cm?
mC, 418 J/g/K

m h:35cm

m Predicted Temperature: T = .005t
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Temperature vs Time
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Linearly-Stratified Layer

mH, p,C,
m T,: slope of temperature
— *
mh=T*T dT H
m Thermodynamic Balance: A, —- & h

!
2HT
m Predicted Temperature: T = =t

\ pc,




Our Experiment

m H=1620 watts
m Area = .2025 m?
m p=.997 g/cm?
mC,: 4.18 J/g/K
mT,=67 K/m

m Predicted Temperature: T = 51/t
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Temperature vs. Time
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Temperature (C)
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Temperature vs. Time
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Atmospheric Data: Dry Convection

m Dry adiabatic lapse rate:

['y = —g/c, ~ 10° K /kilometer

m Stability of temperature profile:
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Potential temperature

m Temperature of an air parcel If
compressed adiabatically to standard

pressure
2y
P Po = 1000mb

m Stablility of potential temperature profile:
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N RS Case Study:
Yuma, Arizona
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Overall potential temperature profile

Potential Temperature
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Evolution of the convective layer

Potential Temperature
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Making connections

TANK DESERT
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Energy Calculations

m Heat supplied = change in internal energy

oT c AT
H:J.ﬁc —dz =2 | —dp
P ot o ot

m Discretized:
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Total heat supplied

Time RHS LHS
15327-17457 | 2.6 x 10° | 2.2 x 10°
17457-19387 | 2.8 x 10° | 2.1 x 10°
19387-21397 | 3.4 x 10° | 3.7 x 106

http://fpcknox.org/wp/wp-content/uploads/2007/06/clip-sunshine.gif



