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ARE 322

Building Mechanical Systems

Fall Semester 2007 (071)

Lectures: Sun. & Tues. 10:00 a.m. to 10:50 a.m., Place: 19-413

Laboratory: Sun. 2:10 p.m. to 5:10 p.m., Place 19-410
Instructor:

Dr. Maatouk Khoukhi

Office:
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Office Hours:

As posted on office door or by appointment 
Phone:

860-2325

E-mail:

kmaatouk@kfupm.edu.sa
Grading Policy:





Mid term exam



25%




Final Examination



30%




Lab. Assignments



15%




Quizzes




10%




Project





10%




Attendance and Participation


10%









100%

Objectives:
This course is intended to provide Architecture students with the fundamental principles and basic concepts in the analysis and design of building mechanical systems. The knowledge and skills acquired in this course is intended to prepare students to integrate mechanical systems into their designs as well as being able to communicate with design professionals in the field in positive, cooperative and knowledgeable manner.


The course also provides students with the necessary knowledge required for advanced and creative building mechanical systems analysis and design.

Outcomes:
At the completion of this course, the student is expected to be able to:

1. Perform cooling/heating load analysis for a building project

2. Communicate building mechanical systems design in a written and graphic format to other professionals in the field.

3. Design and integrate building fire safety, water supply and distribution, and vertical transportation systems for a small project.

4. Conduct and analyze data and interpret results related to psychrometric chart.
5. Use and interpret safety codes and standards in building design.
Lectures:
Lectures presentations will cover topics indicated in the course lecture outline. Reading chapters from the assigned textbook will be supplemented by handouts as needed.

Laboratory:
The laboratory is an important part of the course. It is an opportunity for detailed discussion of some materials presented in the lecture as well as practical applications of theories gained from readings and class presentation.

Work submission:
All course assignments are expected to be submitted in neat format and on the scheduled time. Late submission will result in 25% deduction from that assignment.

Attendance:
Attendance is mandatory at each lecture/laboratory session. Attendance and participation account for 10% of the course grade. Each absence (lecture/laboratory) will result in 0.5% deduction from your grade.


Laboratory absence will result in grade zero for that particular session. No makeup for the laboratory session or exams except in the case of an excuse approved by the registrar.

Textbook:
Stein B. and Reynolds J. S., 2000, Mechanical and Electrical Equipment for Buildings, 9th edition, John Wiley &Sons, New York.

References:
American Society of Heating, Ventilating, and Air Conditioning Engineers. ASHRAE Handbook 1977 Fundamentals.


Principles of Heating Ventilating and Air Conditioning. Ronald H. Howell, Harry J. Sauer, Jr and William J. Coad. ASHRAE, Inc 1998.

Course Lecture Outline

Lectures: Sun. & Tues. 10:00 a.m. to 10:50 a.m., Place: 19-413

Topic

Introduction

Thermal Load Calculation

· Psychrometric

· Thermal Comfort

· Basic Heat Transfer

· Heat Loss Calculation

· Heat Gain Calculation

· Types of HVAC Systems

Fire Safety

· Safety in Buildings

· Fire protection Planning

· Fire Protection Systems

· Smoke Control and management

Water Supply and Distribution

· Water Supply Systems

· Water Supply Distribution

· Water Pipes Sizing

Vertical Transportation Systems
· Elevators
Laboratory Outline

Laboratory: Sun. 2:10 p.m. to 5:10 p.m., Place 19-   and 19-410

1. Thermal Comfort Evaluation
2. Psychrometrics

3. Heat Transfer in Materials

4. Heating Load Calculation 
5. Cooling Load Calculation 
6. Computerization Design Cooling Load Calculation
7. Building Mechanical Systems Tour

8. Load Fire Protection Systems

9. Water Supply and Distribution

10. Elevator Selection

                                                              Projects
The students will be requested to investigate one of the topics defined below. The chosen project will allow the students to focus on a particular topic and investigate it.  
Topics:

· HVAC Systems and their applications
· Fire protection systems and smoke control in buildings

· Vertical transportation systems

· Water supply systems

Each project should contain the following chapters:

· Introduction

· Brief literature review

· Presentation of the system(s) with enough explanation

· Application of the system(s) (advantages and disadvantages)

· Conclusion

Exams Dates

Mid term Exam        :          date, time and location TBA

Final Examination    :          date, time and location TBA
Quizzes and the mid term exam will be taken during the laboratory sessions. Dates will be announced one week in advance of the quiz and the exam. 
The projects progress and final presentations will be done during the Laboratory session.

























































