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Psychrometrics & Design Strategies announcements 4/10/08

ARCH 331/431 Spring 2008
Lecture 4 course website:

http://courses.washington.edu/arch3431/index.shtml

Course materials (readings, assignments, lectures, references and website links)
are now posted and will be updated after every lecture.

A2: Climate Analysis and References

The second assignment, along with several useful references, is now available
on the course website.

Temperature and Relative Humidity: Psychrometrics
Climate Analysis

II. Analysis and Graphic Articulation
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3. Wind Direction & Velocity 4. Sun & Shade pounds of moisture per pounds of air
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2. Temperature & Relative Humidity: psychrometric chart
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WABT: wet bulb temp.  se—

DP: dew point —
HR: humidity ratio —
<
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Closed Heating Mode Strategies
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Closed Cooling Mode Strategies

MECHANICAL
« Ceiling Fans
« Chillers
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Climate Analysis

lll. Synthesis: Identifying Climate Priorities & Architectural Strategies

OPEN-MODE
Temperature Range:

55° to 77°F*

*balance point temperature = 55°F
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Climate Design Priorities
¢ Keep the heat in and cold temperatures out in the winter.
¢ Protect from the cold winter winds.

e Let the winter sun in.

Cool Climate

4/10/08

Climate Design Priorities

Open the building to the outdoors since temperatures are Hot-humid Climate

comfortable much of the year.
Protect from the summer sun.

Allow natural ventilation to both cool and remove excess
moisture most of the year.

Avoid creating additional humidity.
Keep the hot temperatures out during the summer.

Keep the heat in and the cool temperatures out during
the winter.

Climate Design Priorities

¢ Keep hot temperatures out during the summer.
¢ Protect from the summer sun.

¢ Use evaporative cooling in the summer.

¢ Use thermal mass to flatten day-to-night temperature
swings during the summer.

¢ Keep the heat in and cold temperatures out in the winter.

e Let the winter sun in.

Hot-arid Climate

Climate Design Priorities

Keep the heat in and cold temperatures out in the winter. Temperate Climate
Use natural ventilation for summer cooling

Let the winter sun in.

Protect from the summer sun.

Protect from the cold winter winds.

Avoid creating additional humidity during the summer

Climate Design Priorities

¢ Open the building to the outdoors since temperatures are
comfortable most of the year.

¢ Protect from the summer sun.
e Let the winter sun in.
¢ Use natural ventilation for summer cooling.

¢ Use thermal mass to flatten day-to-night temperature
swings in the summer.

Temperate-arid Climate
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3. Wind Direction and Velocity: wind rose

Wind Speed

1-3 knots

4-6 knots

7-10knots

11-16 knots

17-21 knots

22:27 knots
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Seattle

September
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3. Wind Direction and Velocity: wind rose

Seattle
January
3. Wind Direction and Velocity: wind rose

| SPEED_(KNOTS) [TOTAT JuEaAN

16 PT.| 1 - 3| 4 - 6] 7-10| 11-16| 17-21| 22-27| 28-33| 34-40| 41-47| 48-55|
DIR. | I 1 I | | | I SPEED
N 8 258 33 1.2 2 B B * 0 o o 79| 7.4
NNE 4 12 10 3 - - 0 0 0 ) of 30| 60
NE 4 ) .4 a1 * * o 0 0 ) of 18| 5.0
ENE 3 5 1 B * * o 0 0 o of 10 53
E .4 R 3 a1 * * o 0 0 o of 15| 51
ESE 5 14 197 4 * - 0 0 0 ) of 40| 68
sE s 41 7.4 1.7 1 - - 0 0 o o [1e6 | 7.7
SSE .8 5.1 8.1 3.4 .9 .2 * * o o o 18.8 8.8
s 1.0 41 40 34 16 5 1 * o ) o o8
ssw s 1.3 7 5 2 1 - - . ) o sa| 81
[ s 1.1 4 1 « * g o o o o | 2.2 ||e.2
WSW Kl -9 .3 1 * * * 0 0 o o 1.8 6.0
W 6 1.4 8 4 1 - - B 0 ) of s2| 63
e 6 1.6 1.4 7 1 - - . o o of as| 76
NW .6 1.9 2.7 1.1 .2 * * * o o 0 6.7 8.3
o 5 22 3.3 16 2 1 . 0 o o of s s
VAR o o 0 0 o 0 0 o 0 0 o 0
ciu 0 0 0 o 0 0 o 0 0 ) o 3.7 0
AL 9.2 312 35.8 152 3.7 1.0 2 - B 0 0o 10 7.8

3. Wind Direction and Velocity: wind rose

Wind Speed

1-3 knots
46 knots
7-10knots

. 11-16 knots

17-21 knots

@ 22008
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