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COURSE OUTLINE

REFERENCE BOOKS:  

1. Environmental Control Systems (Heating, Cooling, Lighting) by Fuller Moore, McGraw-Hill College, 1992
UNIT 1: Introduction: Architecture and Energy
1.1 Pre-industrial and Industrial Architecture
1.2 The Modern Movement

1.3 Post Industrial Architecture
1.4 Passive Solar Movement

UNIT 2:Heat Transfer and Thermal Comfort
2.1Heat and Temperature
2.2 Conduction, Radiation, and Convection
2.3 Phase Change and Psychometric 

2.4 Metabolism and Bodily Heat Transfer 

2.5 Physiological Adaptation to Thermal Stress

2.6 Thermal Comfort
UNIT 3: Designing by determining Climates
3.1 Climatic Regions
3.2 Temperature, Humidity, Solar Radiation, and Wind

3.3 Solar Geometry and Shading

UNIT 4: Passive Solar Heating
4.1 General Principles
4.2 Direct Gain
4.3 Thermal Storage Wall
4.4 Sun Space

4.5 Convective Air Loop
UNIT 5: Passive Cooling
5.1 General Principles
5.2Ventilation
5.3 Radiation
5.4Evaporation and Dehumidification

5.5 Mass Effect

UNIT 6: Mechanical Heating and Cooling
6.1. Mechanical Heating and Cooling
6.2. HVAC System Types
6.3. Air Filtration and Odor Removal
6.4. Mechanical Equipment Space Requirements

UNIT 7: Materials, Components, and Details
7.1 Insulation
7.2 Optical Materials
7.3 Ventilation

7.4 Thermal Storage Components

UNIT 8: Day Lighting
8.1 Sources and Concepts
8.2 Design Strategies
8.3 Daylighting Analysis

UNIT 9: Electric Lighting

9.1 Components
9.2 Electric Lighting Analysis
COURSE BRIEF
To understand the course content, it is vital to know its aims and objectives properly. Let’s go through its aims and objectives first. 

Course Objectives

1. To introduce the concept of controlling thermal and luminous environments in buildings.

2. To revive the passive heating and cooling systems to minimize energy consumption.

3. To utilize maximum daylight and design efficient artificial lighting. 
Details of the Course

Unit no. 1 introduces different phases of architectural development and responses towards energy-efficient solutions for building design.

Unit no. 2 explicates to understand the concepts related to heat and temperature and clarifies the process of bodily heat transfer with reference to environmental conditions.

Unit no. 3 describes the effect of climate on thermal environment and the design of buildings in relevance with climatic data.

Unit no. 4 elucidates the passive approaches for building design and helps to develop an intuitive understanding of how heating and lighting affect people and building design.

Unit no. 5 describes the characteristics of passive cooling and understands its direct effect on the building envelope. 

Unit no. 6 helps to understand the need to supplement passive strategies with mechanical heating and air-conditioning systems.

Unit no. 7 deals with construction techniques and components that are applicable to energy-efficient construction in general and passively heated and cooled buildings in particular. 

Unit no. 8 focuses on different daylighting sources that directly or indirectly illuminate the buildings. 

Unit no. 9 discusses different electric light sources, their types, standardized distribution, and fundamental approaches for calculating illuminance due to electric lighting.  

This course will therefore inculcate the principles of passive systems and mechanical systems and their relationship with the design of both large and small-scale buildings. 

Assignments
The course includes two compulsory assignments for successful completion. Each assignment is of 100 marks, and out of these, students obtaining 50 marks will be declared passed.
Assignments no. 1 and 2 are theory-based assignments and must be submitted through the online Aaghi LMS portal before the due date. The schedule for submitting the assignment will be provided accordingly. The tutor will upload the assignment marks online on the Aaghi portal as well.
Final Examination

At the end of the semester, there will be a final examination, and all the students will be expected to take this examination in the examination halls, especially established for this purpose. For any queries, you can write to the course program coordinator. Suggestions for improvement will also be welcomed. 

We wish you all the best.

Programme Coordinator

Department of NS & ED
AIOU, Islamabad
ALLAMA IQBAL OPEN UNIVERSITY
(Department of Nutritional Sciences & Environmental Design)

	WARNING

1. PLAGIARISM OR HIRING OF GHOST WRITER(S) FOR SOLVING THE ASSIGNMENT(S) WILL DEBAR THE STUDENT FROM THE AWARD OF A DEGREE/ CERTIFICATE IF FOUND AT ANY STAGE. 

2. SUBMITTING ASSIGNMENTS BORROWED OR STOLEN FROM OTHER(S) AS ONE’S OWN WILL BE PENALIZED AS DEFINED IN “AIOU PLAGIARISM POLICY”.
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         Total Marks: 100

Credit: 3(3+0)                                                             

         Pass Marks: 50
Please read the following instructions for writing your assignments. (AD, BS, B.Ed, MA/MSc, Med, ODL Mode)

1. All questions are compulsory and carry equal marks, but within a question, the marks are distributed according to its requirements. 

2. Read the question carefully and answer it according to the requirements of the question. 

3. Avoid irrelevant discussion/information and reproducing from books, study guides, or allied material.

4. Handwritten scanned assignments are not acceptable. 

5. Upload your typed (in Word or PDF format) assignments on or before the due date.

6. Your own analysis and synthesis will be appreciated.

7. Late assignments can’t be uploaded to the LMS.

8. The students who attempt their assignments in Urdu/Arabic may upload a scanned copy of the handwritten assignments (in PDF format) on the University LMS. The size of the file should not exceed 5MB.

Total Marks: 100






                      Pass Marks: 50
Assignment No. 1

(Units: 1-4)

Q.1
Evaluate the evolution of architectural design from pre-industrial to post-industrial periods in terms of energy use and environmental responsiveness.



     (20)
Q.2
Examine the mechanisms of heat transfer (conduction, convection, and radiation) in buildings and their impact on indoor thermal conditions.



     (20)
Q.3
Analyze the concept of thermal comfort, considering physiological adaptation, metabolic rates, and environmental variables.






     (20)
Q.4
Discuss the role of solar geometry and shading devices in climate-responsive building design in detail with the help of illustrations.





     (20)
Q.5
Compare different passive solar heating techniques. Also, discuss which method is most effective under varying climatic conditions?





     (20)
Total Marks: 100






                      Pass Marks: 50
Assignment-2
(Units: 5-9)

Q.1
Discuss the effectiveness of passive cooling strategies such as ventilation, radiation cooling, and evaporative cooling in hot climates.




     (20)
Q.2
Critically compare passive and mechanical HVAC systems in terms of energy efficiency, cost, and environmental impact.






     (20)
Q.3
How do material selection (optical properties and ventilation components) influence daylighting, heat gain, and indoor comfort?





     (20)
Q.4
Critically evaluate the benefits and limitations of daylighting strategies in reducing energy consumption in buildings.







     (20)

Q.5
How can an electric lighting system be integrated with daylighting systems for optimized building performance? Discuss with examples.




     (20)
Marking Guide
It is anticipated that the tutors mark the assignments carefully and follow a similar marking standard for all the students. 

Please follow the guidelines below:

Assignment 1
100 Marks

Theoretical Understanding
50

Practical Understanding
50 Marks

Assignment 2
100 Marks

Theoretical Understanding
50

Practical Understanding
50 Marks

You are expected to adhere to the guidelines to maintain standardization and uniformity.
SUSTAINABLE ENVIRONMENTAL DESIGN
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