ME 409 — Air Conditioning
2003-2005 Catalog Data: (4R-0L-4C)  Human comfort and the properties of air. Air conditioning in residences, public and industrial buildings using vapor compression and absorption units. Cooling loads, psychrometry, fans, duct sizing and layout, automatic control, and acoustic design considerations.
Textbook:
F. C. McQuiston, J. D. Parker, and J. D. Spitler. Heating, Ventilating, and Air Conditioning: Analysis and Design, 6th ed., John Wiley & Sons, 2005.
Reference: 
ASHRAE Handbooks
Professor:
 D. E. Richards
Goals:
To introduce the basic principles of environmental control used in the analysis and design of commercial and residential buildings.
Objectives:
Students should 
· Be able to define and use standard HVAC terminology

· Recognize the ASHRAE Handbooks as significant source of information

· Use a psychrometric chart as a tool for problem solving.
· Understand the unique problems of cooling load calculations and be able to correctly assess the impact of solar radiation of the cooling load.

· Use standard procedures to calculate the heating and cooling load for a structure.

· Use standard procedures to select and locate air diffusers and exhausts.
Prerequisites

· Undergraduate thermodynamics

· Undergraduate incompressible fluid mechanics

· Integral and differential calculus

Course Topics:  
· Air conditioning systems

· Moist air properties and conditioning processes

· Heat transmission in building structures
· Space heating load

· Solar radiation

· Cooling load – radiant time series method

· Energy calculations and building simulation

· Space air diffusion

· Air distribution

Computer Use:

Use spreadsheet templates provided for RTS cooling load calculations.

Also may use MAPLE, EXCEL, etc. as required.

Projects:


Heating and cooling load calculations for a structure. 
Class/Laboratory Schedule:


Class/Lecture:   Four 50-minute class periods each week for ten weeks.

Laboratory:  None
Professional Component:


Engineering Science:
90%

Engineering Design:
10%
Please check ( √  ) the Learning Outcomes that this course covers. 

Ethics – A recognition of ethical and professional responsibilities

When given the opportunity, students will:

_____  1. Demonstrate knowledge of professional codes of ethics.

_____  2. Evaluate the ethical dimensions of professional engineering, mathematical, and scientific practices.
Contemporary Issues - An understanding of how contemporary issues shape and are shaped by mathematics, science, & engineering

When applying the principles of mathematics, science, and/or engineering to a technical problem, students will:

_____  1. Demonstrate an awareness of how the problem is affected by social concerns and trends.

_____  2. Demonstrate an awareness of how the proposed solution(s) will affect culture and the environment.
Global - An ability to recognize the impact of global societies on citizens and professionals

When given the opportunity, students will:

_____  1. Demonstrate an awareness of the development of cultures and societies.

_____  2. Show an awareness of the relationships of nations and the interdependence of peoples around the globe.
Culture - An ability to understand diverse cultural and humanistic traditions

When given the opportunity, students will:

_____  1. Perform, interpret, analyze or otherwise engage in artistic, literary, and/or other forms of culture.

_____  2. Recognize the importance of contributions of peoples from other cultures to the students’ professions and personal lives.

_____  3. Evaluate an issue or problem from other cultural perspectives.
Teams - An ability to work effectively in teams

When assigned to teams, students will:

_____  1. Share responsibilities and duties, and take on different roles when applicable.

_____  2. Analyze ideas objectively to discern feasible solutions by building consensus.

_____  3. Develop a strategy for action.
_____  4. Listen openly, actively and critically.

Communication - An ability to communicate effectively in oral, written, graphical, and visual forms

When performing communication tasks, students will:

_____  1. Identify the readers/audience, assess their previous knowledge and information needs, and organize/design information to meet those needs.

_____  2. Provide content that is factually correct, supported with evidence, explained with sufficient detail, and properly documented.

_____  3. Test readers/audience response to determine how well ideas have been relayed.

_____  4. Submit work with a minimum of errors in spelling, punctuation, grammar, and usage.
_____  5. Present information visually using drawings, graphs and sketches.
_____  6.  Deliver oral presentations with clarity and professionalism.
Problem Solving - An ability to apply the skills and knowledge necessary for mathematical, scientific, and engineering practices

__√___  1.  Inspect and define the problem.

__√___  2.  Identify the basic principles and concepts that apply to the situation.

_​_√___  3.  Use appropriate resources to locate pertinent information.
__√___  4.  Build appropriate model(s).

__√___  5.  Solve the problem by choosing appropriate tools. (analytical, experimental, and numerical)

__√___  6.  Check a solution using appropriate criteria.

Interpreting Data - An ability to interpret graphical, numerical, and textual data

_____  1. Collect and present data in an accurate and orderly way.

_____  2. Use appropriate statistical procedures to analyze and evaluate the information contained in a data set.

_____  3. Analyze the data and draw supportable conclusions from the result.
Experiments - An ability to design and conduct experiments

_____  1. Identify the problem and develop a hypothesis.
_____  2. Select measurement techniques to collect appropriate data and justify that selection.
_____  3. Estimate experimental uncertainties.

Design - An ability to design a product or process to satisfy a client's needs subject to constraints
_____  1.  Understand the problem.
_____  2.  Develop a design specification that addresses customer/client needs and constraints.
_____  3.  Carry out a conceptual design by generating multiple solutions that address the issues above, evaluating the feasibility of the solutions, and choosing the appropriate solution.
_____  4.  Carry out a detail-level design using appropriate design tools and methodologies.
_____  5.  Test and refine the implementation until the product or process design specifications are met or exceeded.
_____  6.  Document the finished product or process as appropriate for the discipline according to standard practice.
_____  7.  Present and transfer the product or process and documentation to the client.


Continue to Learn and Educate One's Self                            

__√___  1.  Learn new information independently.
Evaluation of the course --- Spring 2004-2005

What was good?

… Students really liked the new edition of the text.

… Cooling load calculations were greatly simplified and improved by the use of a new EXCEL template provided in the text for the RTS cooling load algorithm.

… Students liked the take-home tests that allowed them adequate time to solve problems.

… Students liked the field trip to see various mechanical equipment rooms on campus.
What wasn't so good?  

… Need to add an additional test.

… Need to provide project early in the quarter to help motivate the various topics.

Next Time I/We Plan to Modify the Course by Changing/Trying
… Have an additional test by spreading out the material.

… Decide on a project BEFORE the class begins and hand it out early so students see why we need to study the various topics.

… Add additional field experiences.
