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Second Edition

Expanded with
New Content
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The Secret Guide To Humidity Control

The ASHRAE Guide
for Buildings in
Hot & Humid
Climates

Second Edition

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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Problems at the clinic

e New government-owned and operated community clinic

e Mold problems (almost immediately after opening in 2003)

9
!

e Constant comfort complaints: “Too cold!!” Too Hot!
e Repeated HVAC adjustment - no improvement in either problem
e Bad publicity forced closure and mold remediation in 2008

e 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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... which means the rh AT THE
SURFACE is over 95%
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And that’s why mold grows on the
cool, damp surface..

: e
S




N
20 minutes




N
20 minutes




N
20 minutes

...even though the rh IN THE AIR is
only 54%
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... The AC system overchills the building under
the mistaken assumption that more cooling =
humidity control and mold avoidance. Not True!
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Cold surfaces = moisture absorption = mold
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Retrofit Solution

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

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

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

e 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.

e No more comfort problems. Mold problems gone.. except
for overcooled pharmacy storage.
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e Typical reaction of HVAC designers to high humidity loads... “Add
MORE TONS of cooling” (Catastrophically the wrong reaction).
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Lessons learned from this case

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

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

e 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

« Why we need to dry ventilation and makeup air
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Case History - Military Training Building

« Why we need to dry ventilation and makeup air
« Why we must not oversize cooling equipment

37

Humidity Control
of 49

Solving Building Performance Problems Worldwide




Humidity Control Problems

3"d YVIC) were roawes. ﬂ\\?c\5§cq.

L(12 | Werrnes Srona WMRG RNV weee Aveained . 218 33%
Wl oassec).

For‘i—\f\t e of Jovwaey & Lotal oF 47
mex_m_.ﬂ-m\nec\ Y No

=4

L“[jll MOArines ‘9\"0(\/\ l/"l were '\'Y‘O\\V\CQ&- (73-0 C-['7Ln°/b
A1\ Dassed. , . O

Bl M;rmcs Crom LLR-31% TR worfe Yreaved. 21.71%¢ [ 3%
ﬂ\\"nqss.ed.

S
1. N\3 Mevines Sromn V7M. & Ows Covamn (D Sonools) uoe.rz(ll\‘t- |1l

Humidity Control

Solving Building Performance Problems Worldwide o

of 49




Building layout
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Building layout

Offices & Classroom
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Building layout
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Leaky building?... Definitely NOT!
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Blower door test for whole-building air leakage
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Blower door test for whole-building air leakage
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Blower door test for whole-building air leakage

L
Negative Air

pressure Infiltration
~> Rate

HIEA &=

Humidity Control 41
Solving Building Performance Problems Worldwide of 49




..Shows this is the tightest building Mike ever tested!
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Massive cooling system - 16,000 cfm (27,000 m3h)
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Cooling YES... but dehumidification?.. NO
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Cooling system layout
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Cooling system layout
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Cooling Coll
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Cooling system layout
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Huge cooling... near-zero dehumidification
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Huge cooling... near-zero dehumidification
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Solution: Dry the ventilation and makeup air

Outdoor air dried to a 10°C dew point,
e | whenever the AC system is operating
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Summary - The Secret Guide to Humidity Control
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Summary - The Secret Guide to Humidity Control

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

Humidity Control 48

Solving Building Performance Problems Worldwide of 49




Much more detail available from ASHRAE
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New Content
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