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2. Case History - Community clinic in SouthEast Asia

3. Case History - Military training building in Okinawa, Japan
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1. Build an airtight building

2. Don’t ever let it get too cold inside

3. Dry the ventilation and makeup air... 
AT ALL TIMES
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• Why we need tight buildings, and... 

• Why we must not oversize cooling systems
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Problems at the clinic
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• New government-owned and operated community clinic

• Mold problems (almost immediately after opening in 2003)

• Constant comfort complaints: “Too cold!!” Too Hot!!”

• Repeated HVAC adjustment - no improvement in either problem

• Bad publicity forced closure and mold remediation in 2008

• New engineering firm was contracted to remediate mold and 
re-adjust HVAC (yet again). The engineers wanted to get to the 
root of the ongoing problems and solve them... permanently.
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by... 7.5 meters long (15 ft.)

So this particular gap measures 2.5 ft2 open area
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Another 2.5 ft2 opening in the building



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Roof-wall connection

26

Big gaps ALL around the building at the roof-wall joint



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Roof-wall connection

27

Big gaps ALL around the building at the roof-wall joint



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Excellent mechanical room - Entire 3rd floor

28



of 49

Humidity Control
Solving Building Performance Problems Worldwide

... and then into each air handler.

29



of 49

Humidity Control
Solving Building Performance Problems Worldwide

... and duct chases are not all sealed, so outdoor 
air falls into the building after entering though 
the mechanical room

30



of 49

Humidity Control
Solving Building Performance Problems Worldwide

... and duct chases are not all sealed, so outdoor 
air falls into the building after entering though 
the mechanical room

30



of 49

Humidity Control
Solving Building Performance Problems Worldwide

... and duct chases are not all sealed, so outdoor 
air falls into the building after entering though 
the mechanical room

30



of 49

Humidity Control
Solving Building Performance Problems Worldwide

54°F indoor dew point when systems are 
operating....

31

12°C indoor dew point when systems are 
operating....
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... rises to 66°F dew point only 20 minutes after 
systems turn off..

32

... rises to 18°C dew point only 20 minutes after 
systems turn off..

95% RH at the surface

54% RH in the air



of 49

Humidity Control
Solving Building Performance Problems Worldwide

... The AC system overchills the building under 
the mistaken assumption that more cooling = 
humidity control and mold avoidance. Not True!

33



of 49

Humidity Control
Solving Building Performance Problems Worldwide

... The AC system overchills the building under 
the mistaken assumption that more cooling = 
humidity control and mold avoidance. Not True!

33



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Cold surfaces = moisture absorption = mold
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Retrofit Solution

35

• Measured and reset correct supply air flows for each room.

• Sealed gaps between the roof and walls with sheet metal 
and spray foam (working from from inside).

• Sealed the gaps between ducts and duct chase openings 
with sheet metal and spray foam.

• Installed desiccant DH unit which operates after AC units 
turn off at 5:00pm. DH keeps indoor air near or below 55°F 
dew point.

• No more comfort problems. Mold problems gone.. except 
for overcooled pharmacy storage.
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Lessons learned from this case

36

• Typical reaction of HVAC designers to high humidity loads... “Add 
MORE TONS of cooling” (Catastrophically the wrong reaction).

• Probably nobody told the architectural designer air tightness is 
CRITICAL in an air conditioned building.

• A focus on controlling dew point would have provided quick clues 
to surface condensation and mold growth problems
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Case History - Military Training Building
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• Why we need to dry ventilation and makeup air
• Why we must not oversize cooling equipment



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Humidity Control Problems

38



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Building layout

39



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Building layout

39

Offices & Classroom



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Building layout

39

Simulator Room

Offices & Classroom



of 49

Humidity Control
Solving Building Performance Problems Worldwide

Building layout

39

Simulator Room

Offices & Classroom

HVAC for Simulator room
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RH out of control
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Cooling system layout

45

Return air

Ventilation-Makeup air

Supply air

Cooling Coil
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Cooling Coil
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