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ATMOSPHERIC THERMODYNAMICS

Course Structure

Examinations: Two midterms and a final exam are planned. The midterms are

scheduled for the evenings of October 12 and November 16 from 6:30 — 7:45
p.m. in 124 Walker. Each mid-term will contribute 25% to your final grade, the
final 30%.

Problem Sets: Frequent problem sets will be given. The problem sets are due

every Wednesday. Together the problem sets will count towards 15% of your

grade.

Policies:
1. Student participation in class is essential. 5% of your grade will be assigned
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based on your individual level of participation. Anyone who misses class
regularly without a reasonable excuse is, of course, unlikely to receive
these points.

Total scores are curved to determine the course grade.

20% penalty for problem sets turned in after 2:30 p.m. on the due date.
No problem sets will be accepted after the answers are posted or
discussed in class.

Make-up exams by prior arrangement only.

No make-up final except for a direct conflict.

This course adopts the EMS College's academic integrity policy. You can
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information at: http://www.ems.psu.edu/students/integrity/index.html

Prerequisites: Phys 212 is required; Math 140, 141, and Meteo 300 are
recommended.

Textbooks: The recommended text is Atmospheric Thermodynamics

by Craig F. Bohren and Bruce A. Albrecht.

Lectures:  Mon., Wed. & Fri. 12:20-1:10 p.m. 109 Walker Building

Lecturer: Peter R. Bannon 521 Walker Building

863-1309  bannon@ems.psu.edu
Office hours: Mon., Wed. & Fri. 1:30-2:30 p.m., by
appointment, or whenever the door is open

Teaching Assistant: Caren Fisher 402 Walker Building

Tutor:

863-1036 cmf266@psu.edu
Office hours: Mon.& Tues. 3:00-4:30 p.m.

Nat Johnson, 413 Walker, ncj107@psu.edu

Course Qutline:



The outline for the course follows. Please note that this outline serves only as a
general guide to the course. The actual topics covered may vary at the
discretion of the instructor.
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Outline

. Conservation of Energy

Introduction

Basic concepts

Kinetic and potential energies of a point mass
A system of point masses: Internal energy
Working and heating of a gas

Zeroth law of thermodynamics

. Gas Laws

Forms of the ideal gas law
Kinetic theory of gases

Mixture of gases: Dalton’s Law
Van der Waals gas

. Specific Heats and Enthalpy

Heating at constant pressure and constant volume
Enthaipy

Adiabatic processes: Poisson’s relations

Dry adiabatic lapse rate: Stability and buoyancy
Thermodynamic diagrams: dry skew T —log p

. Entropy

Free expansion

Heating and cooling

Reversible vs. irreversible processes
Potential temperature

Carnot cycle

. Water and its Transformations
Moisture variables
Condensation and evaporation
Phase changes
Clausius-Clapeyron equation
Phase diagrams

. Moist Air and Clouds

All those temperatures!

Level of cloud formation

Moist adiabatic lapse rate

Thermodynamic diagrams: moist skew T — log p
Conditional instability: LCL, LFC, and LNB
Moist buoyancy oscillations

CAPE and CIN

Entrainment



ATMOSPHERIC THERMODYNAMICS

Bibliograph

Dutton, J. A., 1995: Dynamics of Atmospheric Motion (formerly The
Ceaseless Wind.) New York, Dover, 617 pp. Chapters 3 and 8
QC880.4.A8D88 1995

Bohren, C. F., and B. A. Albrecht, 1998: Atmospheric Thermodynamics. New
York: Oxford University Press, 402 pp. QC880.4.T5B63 1998

Curry, J. A, and P. J. Webster, 1999: Thermodynamics of Atmospheres and
Oceans. New York, Academic Press, 471 pp. QC880.4.T5C87 1999

Emanuel, K. A., 1994: Atmospheric Convection. Oxford University Press, 580
pp. QC880.4.C64ES5 1994

Hess, S. L., 1959: Introduction to Theoretical Meteorology. New York: Holt,
Rhinehart and Winston, 362 pp. QC880.H4

Iribarne J. V., and W. L. Godson, 1973: Atmospheric Thermodynamics. Boston,
Reidel, 222 pp. QC880.4.T5174

Tsonis, A. A., 2002: An Introduction to Atmospheric Thermodynamics.
Cambridge University Press, 171 pp. QC880.4.T5T76 2002

Wallace, J. M., and P. V. Hobbs, 2006: Atmospheric Science. An Introductory
Survey. Second Edition. New York, Academic Press, 483 pp. Chapter 3
QC861.3.W35 2006

Zdunkowski, W. and A. Bott, 2004: Thermodynamics of the Atmosphere.
Cambridge University Press, 251 pp. QC880.4.T5Z38 2004

It is strongly recommended that you own a calculus-based physics text, Bohren
and Albrecht, and Wallace and Hobbs as well as calculus books.






