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Psychrometrics & Design Strategies

ARCH 331/431  Spring 2008
Lecture 4

announcements 4/10/08

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.

1. Temperature: 2. Temperature + Rel. Humidity:
2-hour temperature map Psychrometric Chart

3. Wind Direction & Velocity 4.  Sun & Shade
Wind rose Sky Cover Chart

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

12 midnight 46 48 49 51 53 56 58 59 58 56 51 47

2 45 46 47 49 51 54 56 56 56 54 49 45

4 43 45 45 47 49 52 54 54 54 52 47 43

6 42 43 44 46 48 50 52 53 53 50 46 42

8 44 46 46 48 50 53 55 56 55 53 49 45

1 0 54 56 56 59 61 65 67 68 68 66 60 55

12 noon 60 62 62 65 67 71 75 76 75 73 67 61

2 63 65 65 68 70 75 78 79 79 77 71 65

4 61 63 64 66 68 73 76 77 77 74 68 63

6 56 58 59 61 63 67 70 71 71 68 63 58

8 51 53 53 56 58 61 64 65 64 62 57 52

1 0 48 50 50 53 55 58 60 61 61 58 53 49

Climate Analysis

II. Analysis and Graphic Articulation

Temperature
Dry Bulb
Wet Bulb

Relative Humidity
Dry to Saturated Air

Absolute Humidity
pounds of moisture per pounds of air

Temperature and Relative Humidity: Psychrometrics

2. Temperature & Relative Humidity: psychrometric chart
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DBT: dry bulb temp.
WBT: wet bulb temp.
RH: relative humidity
DP: dew point
HR: humidity ratio

HIGH
temp

HIGH
RHLOW

RH

LOW
temp

San Francisco, California
temperature and relative humidity

HIGH relative humidity occurs at LOW
(normal) temperature (at approximately
4:00 am)

LOW relative humidity occurs at HIGH
(normal temperature (at approximately 4:00 pm
or hr. 16)

OUTSIDE TEMPERATURE 45 55 65 77 85 95

INSIDE TEMPERATURE 45 55 65 75 85 95

CLOSED HEATING OPEN CLOSED COOLING

MECHANICIAL HEATING MECHANICAL VENTILATION AND COOLING

Closed Heating Mode Strategies

MECHANICAL ARCHITECTURAL

• Active Solar • Thermal Mass: Heat

• Furnace/Boiler • Direct Gain: Sun

Closed Cooling Mode Strategies

ARCHITECTURAL MECHANICAL

• Thermal Mass: “Coolth” • Ceiling Fans

• Evaporation: Water • Chillers

Architectural Sailing
(a hypothetical example)

Conventional
Mechanical System

“Mixed-Mode”
Mechanical System

Indoor “comfort zone” temperatures
68           80

OPEN-MODE
Temperature Range:

55o to 77oF*

*balance point temperature = 55oF

Los Angeles, California
Temperate-arid Climate

Climate Analysis

III. Synthesis: Identifying Climate Priorities & Architectural Strategies
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Madison, Wisconsin
Cool Climate

Climate Design Priorities

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

• Protect from the cold winter winds.

• Let the winter sun in.

Miami, Florida
Hot-humid Climate

Climate Design Priorities

• Open the building to the outdoors since temperatures are
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.

Phoenix, Arizona
Hot-arid Climate

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.

• Let the winter sun in.

Knoxville, Tennessee
Temperate Climate

Climate Design Priorities

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

• 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.

Los Angeles, California
Temperate-arid Climate

Climate Design Priorities

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

• Protect from the summer sun.

• Let the winter sun in.

• Use natural ventilation for summer cooling.

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

3. Wind Direction and Velocity: wind rose
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Seattle

September

Seattle

January

3. Wind Direction and Velocity: wind rose
      |                                   SPEED (KNOTS)                            | TOTAL|MEAN   

16 PT.| 1 - 3| 4 - 6|  7-10| 11-16| 17-21| 22-27| 28-33| 34-40| 41-47| 48-55|  >=56|PERCNT|WIND   

 DIR. |      |      |      |      |      |      |      |      |      |      |      |      |SPEED   

 

    N     .8    2.8    3.3    1.2     .2      *      *      *      0      0      0    7.9    7.4 

  NNE     .4    1.2    1.0     .3      *      *      0      0      0      0      0    3.0    6.9 

   NE     .4     .9     .4     .1      *      *      0      0      0      0      0    1.8    5.9 

  ENE     .3     .5     .1      *      *      *      0      0      0      0      0    1.0    5.3 

    E     .4     .7     .3     .1      *      *      0      0      0      0      0    1.5    5.1 

  ESE     .5    1.4    1.7     .4      *      *      0      0      0      0      0    4.0    6.8 

   SE     .8    4.1    7.4    1.7     .1      *      *      0      0      0      0   14.6    7.7 

  SSE     .8    5.1    8.1    3.4     .9     .2      *      *      0      0      0   18.8    8.8 

    S    1.0    4.1    4.0    3.4    1.6     .5     .1      *      0      0      0   14.1    9.8 

  SSW     .5    1.3     .7     .5     .2     .1      *      *      *      0      0    3.4    8.1 

   SW     .5    1.1     .4     .1      *      *      *      0      0      0      0    2.2    6.2 

  WSW     .4     .9     .3     .1      *      *      *      0      0      0      0    1.8    6.0 

    W     .6    1.4     .8     .4     .1      *      *      *      0      0      0    3.2    6.3 

  WNW     .6    1.6    1.4     .7     .1      *      *      *      0      0      0    4.5    7.6 

   NW     .6    1.9    2.7    1.1     .2      *      *      *      0      0      0    6.7    8.3 

  NNW     .5    2.2    3.3    1.6     .2     .1      *      0      0      0      0    8.1    8.5 

  

  VAR      0      0      0      0      0      0      0      0      0      0      0      0      0 

  CLM      0      0      0      0      0      0      0      0      0      0      0    3.7      0 

  ALL    9.2   31.2   35.8   15.2    3.7    1.0     .2      *      *      0      0    100    7.8 

3. Wind Direction and Velocity: wind rose

3. Wind Direction and Velocity: wind rose


