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Why site analysis?

 To understand the character of a given site
 Includes utility availability, noise sources,  

zoning, views, solar access, traffic, 
pedestrian patterns, climate, and the like 

 Questions
 What resources are available for a design 

solution and vice versa (what resources can be 
potential problems)?: ex. solar radiation, wind, 
etc.
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Climates

 Fig. 3.1 is a 
convenient means, 
but it can be 
misleading for 
designers.
 Cold climates can 

have very hot, humid 
summer days.

 Hot-arid climates 
have bitterly cold 
winter conditions.
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Build according to the 
climatic conditions!
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Dry air and moist air

 Dry air is a theoretical sample of air 
that has no water vapor.

 Moist air is a mixture of dry air and 
water vapor.
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DB and WB temperatures

 Dry-Bulb temperature (DB)
 Wet-Bulb temperature (WB)
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humidity ratio, relative humidity 
and enthalpy

 humidity ratio: 
 the moisture content of a given moist air sample. 

It is defined as the ratio of the mass of water 
vapor to the mass of dry air (kg/kg[DA])

 relative humidity:
 the amount of water vapor present in air 

expressed as a percentage of the amount needed 
for saturation at the same temperature (%)

 Enthalpy of moist air: kJ/kg, kcal/kg
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Psychrometry
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Psychrometry
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Psychrometric chart 

700 fpm = 3.5m/s
300 fpm = 1.5m/s
(fpm = foot per minute)

100 Btu/h.ft2 = 315 W/m2

200 Btu/h.ft2 = 630 W/m2
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Source: MEEB book. 11th ed.

Solar radiation intensity



Timetables of climatic needs

 Needs of heating, cooling or wind

New York Miami

Overheated zone
Solar radiation intensity
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Comfort zone



Climates within climates
 A climate at a particular site can 

be quite different from the 
climate data that are published as 
being representative of an entire 
region.

 Local variations (surroundings 
[buildings, hills, lake, etc.]) 
constitute microclimates.

 The characteristics of a 
microclimate are influenced by 
the interaction of both the site 
and the macroclimate.

 Urban climate: ‘heat island’ 
(Table 3.1, Fig. 3.3) 
 Urban heat sources: air-conditioners, 

furnaces, electric lighting, cars
14



15



16



17



18



What urban does

 Reduce rainwater’s 
evaporative cooling 
mechanism

 Changes the cooling 
action of wind

 Reduce radiative heat 
loss at night (Fig. 3.5)

 Influence a 
contaminated air 
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• Privacy, accessibility, view, 
heat, light, and air motion 
change with vertical distance 
from the surface: Fig. 3.6(a)

• Vertical and horizontal site 
analyses: Fig. 3.6(b)

Microclimate in relation to 
vertical distance from the 
surface
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Site design concept 
Site can be utilized to assist in heating, lighting and cooling. 
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복토건축

외피 단열

Image source: https://www.hortweek.com/growers-best-use-windbreaks/ornamentals/article/1662887



 Location: Madison, WI (built in 1948)
 Winter heating is dominant in this 

area.
 The house is shorter in the north-

south and longer in the east-west 
direction: good for passive solar 
heating. 

 South-facing windows  passive 
solar heating in winter 

 Protection from summer overheating 
is provided by an overhang.

 Earth was bermed against the curve 
north wall, almost to roof level.

 North wall made of stone: insulation 
& winter wind protection / narrow 
strip of second floor windows 

Solar Hemicycle house (F.L. Wright)
This is a good example of how the 
information in Fig 3.7 can be 
skillfully applied in the planning of a 
building that works with its site.
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http://www.planetclaire.org/fllw/sh.html

This concrete slab-on-grade 
first floor also stores solar 
heat in winter.
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Time lag (thermal inertia)

High capacity delays the passage of water

High thermal capacity delays the transmission
of heat. 
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˚F ˚C (exact) ˚C(approximate) △T ˚F ˚C (exact) ˚C(approximate) △T

20 -6.7 -5.0 -1.7 62 16.7 16.0 0.7 
22 -5.6 -4.0 -1.6 64 17.8 17.0 0.8 
24 -4.4 -3.0 -1.4 66 18.9 18.0 0.9 
26 -3.3 -2.0 -1.3 68 20.0 19.0 1.0 
28 -2.2 -1.0 -1.2 70 21.1 20.0 1.1 
30 -1.1 0.0 -1.1 72 22.2 21.0 1.2 
32 0.0 1.0 -1.0 74 23.3 22.0 1.3 
34 1.1 2.0 -0.9 76 24.4 23.0 1.4 
36 2.2 3.0 -0.8 78 25.6 24.0 1.6 
38 3.3 4.0 -0.7 80 26.7 25.0 1.7 
40 4.4 5.0 -0.6 82 27.8 26.0 1.8 
42 5.6 6.0 -0.4 84 28.9 27.0 1.9 
44 6.7 7.0 -0.3 86 30.0 28.0 2.0 
46 7.8 8.0 -0.2 88 31.1 29.0 2.1 
48 8.9 9.0 -0.1 90 32.2 30.0 2.2 
50 10.0 10.0 0.0 92 33.3 31.0 2.3 
52 11.1 11.0 0.1 94 34.4 32.0 2.4 
54 12.2 12.0 0.2 96 35.6 33.0 2.6 
56 13.3 13.0 0.3 98 36.7 34.0 2.7 
58 14.4 14.0 0.4 100 37.8 35.0 2.8 
60 15.6 15.0 0.6 
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Time lag

Low-mass passive solar

high-mass passive solar

Time lag

Time lag

28

< Benefits > 
- Reduction of peak cooling and heating loads
- Reduction of equipment sizing 



Balcomb house, New Mexico

< Three winter days >
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Sun chart  Southern orientation: more sun in winter and less sun in 
summer than any other orientation

3 p.m., Mar 21: solar altitude 
and azimuth angles?
Surface solar azimuth angle?

Dec.21 @solar noon: 800W/m2

Jun.21 @solar noon: 300W/m2

For the 6 hours (from 9 AM to 3 PM., best solar collection 
hours) of greatest insolation, the percentage of clear-day 
insolation gained each hour by an unshaded south-facing 
vertical window
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Solar irradiance: W/m2 (instantaneous measurement)
Solar insolation: The solar irradiance integrated 
over time (ex.: kwh/m2)
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Image source: Approaches to reducing carbon dioxide emissions in the built environment: Low carbon cities, 
International Journal of Sustainable Built Environment, Volume 3, Issue 2, December 2014, Pages 167-178

A southern orientation receives more sun in winter and less sun 
in summer than any other orientation (textbook, p.73).


