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The building sector is responsible for the majority of CO2 
emissions on an annual basis. Sustainable building design is 
an opportunity for us to directly address this issue. The most 
important decisions are made early in the design process, 
and designers need instantaneous information to act on the 
environmental impacts of their design ideas. Creating 
schematic environmental design tools that work with Sketch 
Up helps create and document sustainable designs.  
 
Energy modeling has become commonplace, with designers 
seeking to obtain high performance design solutions for their 
projects. The question that very rarely gets asked is “How far 
can this building go without needing a mechanical HVAC 
system?”. Chhaya 2.0© is an excel based design tool that 
helps designers optimize glazing size and orientation, shading 
and natural ventilation to extend the period that the building 
can run passively. It used TMY2 weather data and a series of 
interactive matrices to help the user come up with optimal 
design solutions. The use of slider bars to allow the user to 
increase window sizes as well as shades in each direction and 
ventilation rates allows the architect to enter the world of the 
engineer with instantaneous interactive feedback to building shell 
decisions.  
 
The shading information from Chhaya can be easily added to a 
Sketch Up model and imported into various daylighting analysis 
programs such as AGI 32. This allows heat gain and glare control 
to be quickly understood and optimized, further reducing energy 
used for electric lighting as well as reducing cooling loads.  
 
The impacts of energy use can be assessed by importing sketch 
up information in to a program such as “Greenfoot” which 
calculates a buildings carbon footprint as well as the amount of 
land necessary to offset these emissions. Capacity analysis can 
also show how to balance water collection and consumption, as well 
as other building impacts. 
 
Green design makes a difference, and you can be part of the 
solution. Try out our tools at the following url and get to work for work 
on our sustainable future!  
------------------------ 
http://bet.rmi.org/our-services/resources.html 

HR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 78 Thermostat Setpoint 0 1 2 3 4 5 6 7 8 9 10
1 34 31 22 17 7 1 -1 0 3 14 24 31 0
2 35 32 23 18 8 2 0 1 4 15 25 31 68 Natural Ventilation Low 10
3 35 33 24 18 9 2 1 1 4 16 25 32
4 35 33 25 19 9 3 1 2 4 17 26 32 82 Natural Ventilation High 0
5 36 33 25 19 10 3 2 2 5 18 26 33 1
6 36 34 26 19 10 4 2 3 5 18 27 33 0.125 Nat Vent Air Changes 2 Tan_ =  
7 36 34 26 18 1 -8 -7 1 5 18 28 34 1.0 3 _= 2
8 19 16 0 -15 -30 -38 -39 -32 -29 -11 8 15 4  Profile Angle _=
9 7 -3 -21 -32 -43 -50 -53 -49 -52 -38 -16 2 5

10 -17 -28 -40 -36 -44 -50 -56 -55 -65 -56 -39 -22 6
11 -30 -38 -37 -11 -20 -25 -29 -27 -46 -54 -43 -32 Area 375 7
12 -23 -29 -29 -13 -22 -27 -31 -28 -51 -52 -40 -27 Glass SC 0.6 8
13 -28 -33 -33 -15 -22 -28 -32 -30 -53 -55 -43 -31 U-Value 0.4 9
14 -2 3 -6 -17 -23 -29 -32 -30 -26 -37 -24 -12 WWR 0.5 10
15 -18 -25 -38 -48 -53 -54 -56 -62 -61 -50 -33 -22 10
16 -17 -29 -44 -57 -64 -69 -71 -71 -63 -45 -26 -17
17 -6 -17 -30 -46 -56 -64 -65 -60 -49 -32 -13 -5 0 1 2 3 4 5 6 7 8 9 10
18 8 -7 -21 -32 -50 -60 -59 -47 -38 -14 -1 6 Area 375 0
19 28 24 14 1 -17 -28 -27 -17 -3 7 19 26 Glass SC 0.6 10
20 30 26 15 10 -1 -6 -7 -5 -1 10 20 26 U-Value 0.4
21 31 27 17 11 1 -4 -4 -3 0 10 21 27 WWR 0.5 0
22 32 28 19 13 2 -2 -3 -2 1 11 23 29 10 1
23 33 29 20 14 3 -1 -3 -1 2 12 24 29 2 Tan_ =  
24 33 30 21 15 5 0 -1 0 2 13 24 30 3 _= 2

Atlanta Area 375 4  Shade Angle _=
HR Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Glass SC 0.6 5

1 78 78 78 78 79 78 78 78 78 78 78 78 U-Value 0.4 6
2 78 78 78 78 79 78 78 78 78 78 78 78 WWR 0.5 7
3 78 78 78 78 79 78 78 78 78 78 78 78 10 8
4 78 78 78 78 79 78 78 78 78 78 78 78 9
5 78 78 78 78 79 78 78 78 78 78 78 78 10
6 78 78 78 78 79 78 78 78 78 78 78 78 Area 375
7 78 78 78 77 71 68 71 76 78 78 78 78 Glass SC 0.6
8 60 60 53 47 42 40 42 46 46 51 59 60 U-Value 0.4 0 1 2 3 4 5 6 7 8 9 10
9 50 43 34 33 31 30 31 33 26 27 38 48 WWR 0.5 0

10 28 21 18 32 33 33 31 30 15 12 19 27 10 10
11 18 14 23 60 59 60 60 60 37 18 18 20
12 27 26 34 60 59 60 60 60 33 22 24 28 0
13 24 23 32 60 60 60 60 60 32 21 23 26 0 Hot 1
14 51 60 60 60 60 60 60 60 60 41 42 46 2 Tan_ =  
15 36 33 29 29 31 35 35 29 25 28 33 36 75 Medium 3 _= 2
16 37 30 24 21 20 20 20 20 24 33 40 41 4  Profile Angle _=
17 48 41 37 32 27 25 25 29 37 45 51 52 200 Cold 5
18 60 49 45 44 32 28 30 41 47 60 60 60 6
19 78 78 78 74 64 59 60 69 78 79 78 78 7
20 78 78 78 79 78 78 78 78 78 79 78 78 8
21 78 78 78 78 78 78 78 78 78 78 78 78 9
22 78 78 78 78 78 78 78 78 78 78 78 78 10
23 78 78 78 78 78 78 78 78 78 78 78 78
24 78 78 78 78 78 78 78 78 78 78 78 78
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