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Course Description

Weather and climate; thermal radiation in the environment; water in the environment and its interaction with buildings; heat transfer in building structures; solar radiation influences on buildings; effect of the wind on buildings; air leakage and ventilation; introduction to total indoor environmental quality including: thermal, visual and acoustical comfort requirements and design criteria; design consideration for buildings in hot and hot-humid climates.
Objectives

The course is designed to provide all Architectural Engineering graduate students with essential knowledge necessary to the understanding of relevant physical sciences and its application into buildings. Furthermore, it is expected to enhance students’ appreciation of buildings as complex and interactive systems and provide them with the needed knowledge to initiate fundamental and more relevant research topics

Lectures

Lectures presentations will cover topics indicated in the course lecture outline. The students will be provided by handouts as needed.

Attendance
Attendance is mandatory at each lecture session. Attendance and participation account for 5% of the course grade. Each absence will results in 0.5% deduction from your grade.
Course Syllabus
1. Introduction: building and environment, basic requirements of buildings, building science, building for climate.

2. Weather and climate: earth in the solar system, seasonal changes and the atmosphere, atmospheric circulation and variation with altitude, climatic data for building, climate for Saudi Arabia.

3. Molecules, Gases, Heat and Radiation: Kinetic theory of gases, atmospheric pressure, liquid and solids, radiation.

4. Thermal Radiation in the Environment: Blackbody radiation, heat exchange by radiation, radiation energy from the sun, radiation in the atmosphere, radiation at the earth’s surface

5. Water in the Environment and Buildings: Water in materials, water vapor transmission, vapor flow through composite walls with a temperature gradient, effect of moisture in materials, water vapor and indoor moisture level, window surface temperature and condensation, moisture in roofs/vapor barriers, control of condensation in wall and roofs.

6. Air and its water content: Air thermal and moisture properties, psychrometric chart, heating and cooling processes, adiabatic saturation and thermodynamic wet bulb, adiabatic and evaporative processes.

7. Heat Transfer: Conduction, convection, radiation.
8. Solar Radiation and Buildings: Sun direction, intensity of solar radiation, solar heat gain, control of solar radiation, heat gain and cooling load, solar radiation on opaque walls and roofs, temperature at buildings surfaces.

9. Wind on Buildings/Air leakage and Ventilation: Nature of wind, determination of wind pressure on buildings, flow of wind around buildings, flow through leakage openings, air leakage estimation, measurements of air leakage, natural ventilation, ventilation requirements, and energy cost infiltration.

10. The Indoor, Thermal Environment: Elements of thermal exchange, calculation of heat exchange, heat and moisture balance for a room, typical heating and cooling cycles.
11. Indoor Environmental quality for occupancy: Introduction to thermal, visual, and acoustical comfort requirements and design criteria.

12. Building for Hot (Dry/Humid) Climates: Characteristics of hot climates: effects of hot weather, use of insulation, control of water vapor, control of air flow, influence of hot humid climate on materials, design consideration, energy conservation, solar energy, air tightness in buildings.

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

· Indoor air quality and ventilation

· Daylighting 

· Artificial lighting 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

Grading policy
Quizzes





15%

Class participation and attendance


10%

Project






15%

Midterm examination




25%

Final exam





35%
Textbook

No assignment


Suggested Readings/References

1. Neil B. Hutcheon, “Building Science”, 2nd, 1989, National Council of Canada.

2. ASHRAE Handbouk of fundamentals, 1977 or 2001
3. ASHRAE Handbouk of fundamentals, 1993.

4. Duffie J. and Beckman W., Solar Engineering of Thermal Processes, 1980, John Wiley & Sons, Inc.

5. Related web sites.
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