Thermal Zones
Ideally, a “zone” is a contiguous area
of a building that has
relatively constant thermal needs.

Outlets for cross

and stack ventilati
Doors and windows remove heat s ;’
are inlets, supplying <
air at occupant level Z;
to cool people as /’

well as remove heat 2

Islandwood School, Mithun

Four factors that determine thermal zones

External sun and weather
conditions

Building skin design

| Internal loads

Internal space layout

Most important: Sun (and weather)
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Assume all glass curtain walls




Secondarily, Building skin design
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Add insulated mass walls.

Thirdly, internal loads.

Building Program

Open plan office 12 Btuh/sqft
6 executive offices 6 Btuh/sqft
2 conference rooms 20 Btuh/sqft
Building core 2 Btuh/sqft

Analyze both magnitude and timing.

ly ventilare would be the
tempesatane range,high

Bubble diagram may be useful




At BedZED thermal
zoning helped to plan
for increased density...

Strategy: IDL
workplaces in the
shadows of SDL
residences.

Lastly, internal space design.
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Fit program to space.

Thermal zone layout.
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Planning for thermal zoning
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Fig. 5 Type of the Floor Plan

Life cycle cost analysis for a
9-story Tokyo building in 1984.
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nee Farm Credit Bank

Wells Fargo Bank, Spokane
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TYPICAL FLOOR
amanss] DIAECT & REFLECTED DAYLIGHTING ON SOUTH FACADE
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South Zone

TYPICAL FLOOR
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Thermally elegant building
13

1000 KWH
1000 THERMS

Cooling, Lighting, & Equipment Energy (KWH)

Heating & DHW Energy (Therms)
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Top floor cafeteria
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Sun and wind exposure change with building floor level:
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FIGURE 2-3.22
VERTICAL AND HORIZONTAL DEMAND ZONING
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Qccupancy Zoning

19

TEMPERATURE

OCCUPANT

GAINS
*People
sLights
*Equipment

DESIRED INDOOR p
SOLAR GAINS

——)

Balance Point Temperature

4 BALANCE POINT
TEMPERATURE

HEAT LOSSES
*Thermal
transmittance
eInfiltration
Ventilation

The Balance Point is the outdoor air

temperature causing building heat
gains to be dissipated at a rate that
creates a desired indoor air
temperature. It is determined by
design.
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Balance Point Graphs

The balance point occurs at a temperature when the building
needs neither heating or cooling to maintain comfort.

fire station, Seattlo!
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Each zone has a different Balance Point Temperature.
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You’ll need tosg\

Enclosure.BP, Occupancy.BP, & Solar.BP
for each zone
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T e 3 HVAC Zone Copy 2: My First Design
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Same Building,
Different Climate

The difference for
: zones may be just
as dramatic

Estance Pain Termperature
Balance Port Tamperanrs
Aenivect Tempersbae P T B ke

heatingload W coolingload g extracooling w/sun gy solar heating
fire station. Honolulu!
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LEGEND

. Snowfall

Snow accumulation
Leaks

Evaporative cooling
Internal gains
Hydronic ice melt
Leaks to drain

Precipitation collection
pipe

Direct solar gain

10. Glycol loop
11. Ambient temperatures/

thermal mass

Exemplary Thermal Zoning?
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