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GROUPWORK EXERCISE 

DESIGN PROPOSAL FOR A MULTIPURPOSE  
ALTERNATE TECHNOLOGY DEMO CENTRE 

 
 
 

  Site: Centre for Energy & Environment, 
Hamirpur 
 
Function:  Exhibition space, office.  
 
Built-up area : One big room of size 200 sq.ft for 
display of awareness material 
1 small office/ admin space 100sq.ft 
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DESIGN PROCESS 

1. Climate  
Analysis 

2. Site &  
Contextual  

Analysis 

3. Functional 
Analysis 

4. Passive Design 
Strategies 

5. Building  
Materials & 

Technologies 

6. Calculation of 
embodied energy 
and CO2 emissions 
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1. CLIMATE ANALYSIS 

 
• Understand varying comfort requirements of each season 

assuming that the structure is to be non-air conditioned 
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2. SITE ANALYSIS  

• Consider surrounding proposed building blocks – 
their possible effects on the site of construction 
 
 

• Analyse site topography and landscape 
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3. FUNCTIONAL ANALYSIS  

Define the multiple activities to be carried out within 
the Alternate Technology Demo Centre depending on 
the comfort requirements of various seasons: 
exhibition space, office, etc. 
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4. PASSIVE DESIGN STRATEGIES  

• Based on climate analysis, plan 
physical manifestations of the 
various passive design strategies 
over the year. 

• Provide opportunities for the 
users of the space to adapt to 
changing comfort requirements.   

Objective Physical manifestation 

 

 

 

Resist 

heat loss 

Decrease expose 

surface area 

Orientation and shape of the 

building.                     Use of 

trees and vegetation as wind 

barriers. 

Increase thermal 

resistance 

Optimum roof insulation, wall 

insulation and double glazing. 

Increase thermal 

capacity (Time 

lag) 

Thicker walls of materials like 

stone of high thermal mass. 

Increase buffer 

spaces 

Air locks/ Lobbies. 

Decrease air 

exchange rate 

Increasing air tightness of the 

building envelope. 

 

Promote 

heat gain 

Increase surface 

absorptivity 

Darker colours of finishes. 

Reduce shading Rightly sized, oriented and 

unobstructed  sun-facing walls 

and glass surfaces. 

Trapping heat Sun spaces/green 

houses/Trombe walls, etc. 

 

 

Disaster 

resistanc

e 

Earthquake 

resistance 

Structurally stable building 

configuration, opening sizes, 

stiffness distribution and 

ductility. 

Flood/Landslide 

resistance 

Structural resistance to storm 

surges. 

Incorporating rain-sheltering 

features. 

Siting Locating building in areas that 

are not flood or landslide prone. 
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5. ALTERNATE BUILDING MATERIALS & TECHNOLOGIES  

Propose 
appropriate 
walling & roofing  
technologies 
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EMBODIED ENERGY DATA 

Embodied energy 
data for building 

materials 
 

Item of building 

construction  

Embodied 

Energy 

Cement 3.2 MJ/kg 

Steel 27.3 MJ/kg 

Sand 335 MJ/m3 

Aggregate 446 MJ/m3 

Brick 23 x 11.5 x 7.5 cm, 

fired in traditional brick 

kiln 

4.5 MJ/ brick 

Hollow concrete block 

size 40 x 20 x 10 cm 

10.8 MJ/ block 

FaL-G brick (fly ash, lime, 

gypsum) 30 x 20 x 15cm 

7.9 MJ/ brick 

Compressed Earth block  

23x19x10cm 

6% stabilization 

8% stabilization 

 

 

2.6 MJ/block 

3.5 MJ/block 

Aluminium 

Cast 

Extruded 

  

159 MJ/kg 

154 MJ/kg 

Cement-Sand plaster 1:6 

12 mm thick 

20 mm thick 

  

17.5 MJ/m2 

29 MJ/ m2 

Ceramic tile, 6mm thick 

Flooring, with bedding 

mortar 

12 MJ/ kg 

158 MJ/m2 

Item of building 
construction  

Embodied 

Energy 

IPS floor 

  

130 MJ/m2 

Laminated wooden floor 

tiles 

  

16 MJ/kg 

102 MJ/m2 

Wooden window frame 

Hardwood 

  

Softwood 

  

10.5 MJ/kg 

305 MJ/m2 

7.5MJ/kg 

154MJ/m2 

30mm thick Solid Core 

Door shutter, density 

630 kg/m3 

12 MJ/kg 

Plywood, 12 mm thick 

  

15 MJ/kg 

124 MJ/m2 

Medium density fibre 

board, 15mm thick 

  

16 MJ/kg 

150 MJ/m2 

Glass, float 

6mm thick 

10mm thick 

16 MJ/kg 

240 MJ/m2 

390 MJ/m2 

Coal 27500 MJ/ Tonne 

Diesel 41600 MJ/ Tonne 
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CO2 CO-EFFICIENTS 

MateriaL CO2 emissions 

Cement 0.68 Tonnes CO2/ Tonne 

Steel 2.42 Tonnes CO2/ Tonne 

Bricks 0.098 kg CO2 per MJ 

Sand/ aggregate 0.098 kg CO2 per MJ 

Coal 2.42 kg CO2 per kg coal 

Diesel 
4.2 kg CO2 per kg diesel 
(density of diesel 0.85 kg/ litre) 
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OUTPUTS 

• EXPLANATORY LIST OF PASSIVE DESIGN STRATEGIES FOLLOWED 

• DRAWINGS  - Building Plan, elevations,  sections, views (if needed).  

The drawings (digital or hand-drawn) must  demonstrate and illustrate the 
following:  
a. Design strategies (solar passive,  water management, disaster resistance) 
b. Occupation pattern  

 
• MATERIALS AND TECHNOLOGIES  - schematic construction system,  

technical specifications, building envelope.  
 

• CALCULATION - Embodied energy & CO2 emissions from the structure and 
envelope – wall and roof  - normalized w.r.t to the built-up area of the 
building 

  
• LIST OF ENABLING FACTORS  - issues related to technology, manpower, 

policy, etc in order to replicate the proposed solutions on a larger scale 
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SOLAR PASSIVE DESIGN CASE STUDIES 



F
O

R
 L

C
C

R
 C

O
N

S
T

R
U

C
T

IO
N

 
D

E
S

IG
N

 
SOLAR PASSIVE DESIGN CASE STUDIES 
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SOLAR PASSIVE DESIGN CASE STUDIES 
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Thank you 

Development 

Alternatives 
15 


