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• Answer Question no 1 and any Five from tl)e rest (Question no 2 to 8). 
• Answer should be brief, to the point, and supplemented by sketches wherever necessary. 
• Your own understanding and observations in the answers will be appreciated. · '· 
• Parts of the question should be answered together in one place, not scattered throughout the answer script. 

-------------------------------------------------------------------------------------------------------------

I. (i) Discuss the physical significance of"Solar-air Temperature". 

(ii) What is SHGC? State its importance in building envelope design. 

(iii) "Internal Blinds and Curtains are not very effective to reduce solar radiation heat gain"
Justify. 

(iv) Define "Thermal Diffusivity". 

(v) With neat sketch explain solar altitude and solar azimuth angles. 
(vi) Define: WWR, PF & SRR. 

(vii) Describe the concept of"Time lag" and "Decrement factor". 
(viii) What is Earth Berm? State the use of it. 
(ix) Define "Thermal Gradient". 

(x) Define Stack Effect 

(3Xl0 =30) 

2. (a) Describe, the concept of periodical heatflow. How it can be incorporated into design ofbuilding 
for thermal comfort. 

(b) Calculate the heat gain through a wall (due to conduction and solar radiation) considering solar
air temperature. 

Wall Dimension: 12m X 4m (U= 1.75W/m2 °C), 

Window Dimension: 2m X 1.5m (U= 3.25W/m2 °C & SHGC = 0.45), 

T0 = 35° C & Ti =25° C, Incident Radiation is 350 W/m2
, Absorbance ofWall surface is 0.15 and 

Surface conductance of Wall is 12 W/m2 °C 

3. (a) Write a short note on "Earth-Air Tunnel". 
(4+10) 

(b) Discuss in details the various types of external shading devices and their respective application 
strategies. Support your answer with neat sketch. 

(6+8) 
4. (a) Discuss in detail the principles to be adopted for natural ventilation in buildings. 

(b) A window (widt~ 1.5m & height 1.2m) is located at South-East wall of a building. Design the 

sun shade control device (overhang and fins) for the window. Given solar altitude and azimuth 
angles are 30° and 200° respectively. 

(6+8) 
5. (a) Discuss with neat sketch the landscape design you may adopt as a part of solar passive 

architecture. 

(b) Discuss salient points and the change over factors for the Energy Generations regarding high rise 
buildings. 

(6+8) 



/ 

6. (a) Describe different techniques to reduce the heat gain through roof. 

(b)A building is located in Jaipur. The Northern (lOrn long) and Western (6m long) walls of the 
building are exposed to outside, The height of the wall is 4m. The U value of the wall is 2.8W/m2 °C. 
The length of the window overhangs are O.Sm (for all windows). The Table-1 gives the necessary 
data regarding window and Table-2 ,can be used to obtain the M-factor. Check and put. your 
comment regarding the ECBC guideline for the exposed wall. 

Table: I 

Window in Total No. Height Width U-Value SHGC VLT 

North Wall 3 
.. 

2.0m 1.5m 3.5W/mL 0C. 0.45 0.40 

West Wall 2 2:0m 1.5m 7.1W/m20C. 0.85 0.75 

Table:2 M-Factor 

PV= 0.25 to 0.49 PV= 0.50 to 0.75 

Higher 15° N 0.88 0.80 
N Latitude E/W 0.79 0.65 

s 0.79 0.64 

Lower 15° N 0.83 0.74 
N Latitude E/W 0.80 0.67 

s 0.78 0.62 

(4+10) 

7. (a) Write a short note on" Solar Heater System" 
(b) Discuss the energy efficient components of modem eco-skyscrapers. 

(6+8) 

8. (a) What is Trombe Wall? State its application in energy efficient design of building. 
(b) Discuss the space planning and day light strategies you may adopt for solar passive cooling. 

(6+8) 




