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Professional Elective Course

Category of the Course:

Prerequisite:

Knowledge of solar energy, Solar photovoltaic system and cooling system

Rationale:

The course intends to provide knowledge of utilization of solar ene
architecture to graduate students.

rgy for the

Course Outcome: After Completion of the Course, Student will able to:

No Course Outcomes RBT level
CO-1 Appraise sustainable design requirements for the solar architecture and design | Evaluate
guideline of passive solar and passive cooling system for the solar architecture.
CO-2 | Appraise the requirement of the Solar PV system for solar architecture. Evaluate
CO-3 Apply the lightning system for the solar architecture and to select and apply Apply
design guidelines for the shading and color for the solar architecture.
CO-4 | Apply the guideline for the site selection and planning for the solar architecture. Apply
To apply the concepts of thermal comforts and develop related mechanical Apply
CO-5 . ;
devices for the solar architecture.
Teaching and Examination Scheme:
Total
Teaching Scheme Credits
. Assessment Pattern and Marks
(in Hours) L+T+ Total
(PR/2) ota
Theory Tutorial / Practical NS
L T PR C ESE | PA/CA ESE
PA/CA (I
® | ™ Wl w
3 0 2 4 70 30 20 30 150
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Course Content:

Unit
No.

Content

No. of
Hours

% of
Weightage

1

Heating, cooling and lighting as form-givers in architecture:
Indigenous and vernacular architecture, sustainable design approach,
dynamic versus static building, color, energy and climate for architecture.
Sustainable design and energy sources: Sustainable design and issues,
reuse, recycle, and regenerate by design, sustainable movement, supply
versus efficiency, climate change, global greenhouse, ozone hole
Climate: Climate anomalies, relative heating and cooling loads, climate
information

10

Thermal Comfort: Thermal Barriers, metabolic rate, Thermal conditions
of environment, Heat content of air, Sifting of comfort zone, Adaptive
comfort, Clothing and comfort, Strategies

Passive Solar: Latest discovery in passive solar, direct-gain system and
design guideline, trombe wall system and design guidelines, design
guideline for sunspace, heat storage material, comparison of main passive
system

Passive Cooling: Introduction, passive cooling system, ventilation versus
night-flush cooling and its design, basic principle of airflow, airflow
through building, operable roofs, radiant and evaporative cooling, cool
towers, earth cooling, dehumidification and desiccant, solar chimney

20

Photovoltaic and Active Solar: Types of PV system, balance of system
equipment, building—integrated PV, roof clads and facades clad with PV,
orientation and tilt, glazing and PV, PV shading devices, sizing of PV for
standalone building, design guideline, active solar system — solar
swimming pool, solar hot water, solar air collector, design of active solar
system

15

Lighting:  reflectance/transmittance, color, vision, perception,
illumination level and brightness ratio, rules for lighting design

Day Lighting: Importance of day lighting, conceptual model, light
without heat, basic daylighting strategies, basic and advanced window
daylighting strategies, window glazing materials, top lighting, sky light
strategies, day lighting techniques and guidelines, translucent walls and
roofs, physical modeling

Electrical Lighting: As a supplement, types of lamps, remote-source
lighting system, solid state, architectural, outdoor and emergency lighting
and its control, rules for energy efficient lighting design, laws and
standards

15
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5 | Shading and Color: Fixed exterior and movable shading devices, 6 15
overhangs and its design, shading design for south wall, east and west
wall, design guideline for fixed and movable south, east and west
overhangs, design of fins on north windows, design guideline for eggcrate
shading devices, shading strategies, shading interior and outdoor spaces
and devices, glazing as shading devices, solar heat gain coefficient, roof
and wall reflectivity, physical models for shading

6 | Site Design, Community Planning and Landscaping: Site selection, 5 10
solar access, site planning, physical models, wind and site design, plants
and vegetation, vegetated roofs, lawns and landscaping, community
design

7 | The Thermal Envelope: Keeping Warm and Staying cool: Heat loss and 7 15
gain, solar reflectivity, compactness, exposed area and thermal planning,
insulating materials, thermal envelope, heat bridges, windows, movable
insulation, earth sheltering, infiltration and ventilation, moisture control,
radon appliances

Mechanical Equipment for Heating and Cooling: Thermal zones,
heating systems, cooling systems, air-conditioning for small and large
buildings, design guidelines for mechanical systems, air supply,
ventilations, air filtration and odor removal

Total 45 100

Suggested Specification Table with Marks (Theory):
Distribution of Theory Marks

R Level U Level A Level N Level E Level C Level

- 20 20 30 30 -

Where R: Remember; U: Understanding; A: Application, N: Analyze and E: Evaluate C: Create (as per
Revised Bloom’s Taxonomy)

References/Suggested Learning Resources:
(a) Books:
1. Heating, Cooling Lighting- Sustainable Design Methods for Architects, Norbert Lenchner, Wiley
2. Solar Passive Building, Science and Design, M.S. Sodha, N.K. Bansal, P.K. Bansal, A. Kumar,
and M. A. S. Malik, Pergamon Press
3. Passive Solar Architecture: Heating, Cooling, Ventilation, Day lighting and More Using Natural
Flows, David Bainbridge, Ken Haggard, Chelsea Green Publishing
4. In detail: architecture solar: strategies, visions, concepts, Christian Schittich, Birkhauser
5. Passive Solar Architecture Pocket Reference (Energy Pocket Reference), Ken Haggard, David
A. Bainbridge, Rachel Aljilani, Earthscan from Routledge
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6. The Solar House: Passive Heating and Cooling, Daniel D. Chiras, Chelsea Green Publishing
Company

(b) Open-source software and website:
1. http://ocw.mit.edu/courses/energy-courses/
2. https://www.coursera.org/learn/solar-energy-system-design
3. https://www.heatspring.com/courses/introduction-to-architectural-solar
4. https://onlinecourses.nptel.ac.in/noc20_phl14/preview

Practical List:

1. To study the concept of heating, cooling and lighting in Architecture.

2. To study the sustainable design and energy sources for the solar architecture.

3. To study the passive solar systems and passive solar cooling design for solar architecture.
4. To study photovoltaic and active solar systems for solar architecture.

5. To study the concept of shading and colours for solar architecture.

6. To study the concept of day lighting systems for solar architecture.

7. To study the concept of electrical lighting systems for solar architecture.

8. To study the mechanical systems for heating and cooling for solar architecture.

9. To study the site design, community planning and landscaping for solar architecture.

10. To study the checklist for designing integrated sustainable building for solar architecture

List of Laboratory/Learning Resources Required: Models of solar architectures, Mechanical systems
for heating and cooling for solar architecture

Suggested Project List: Industrial visit of Bhadla Solar Park, Rajasthan or Charanka Solar Park,
Guijarat solar park may be arranged.

Suggested Activities for Students: Students can make the solar architecture design of any one

irrigation canal

*hkkkikkk
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