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Outline

1. Examples of common humidity control problems
2. Misconceptions that lead to problems

3. The path to success - Understanding humidity loads

4. Summary
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Great Clinic building, great HVAC system... So
why did it grow mold 3 times in five years?
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School - Plenty of system capacity!... Why mold?

Photograph 1: Mold growth on classroom wall after 72 hours.
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New training building and new HVAC equipment...
Why mold and equipment failures?
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S6 Million new home, state-of-the-art HVAC...
Why 1s humidity over 65% RH?
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Common elements of these four problems

e All desighed by experienced professionals

e Client assumed—but did not define—humidity
control

e No separate humidity load calculation - HVAC
Designer “flying blind”

e All added EXTRA cooling - instead of dedicated
dehumidification
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Will Rogers’ Observation

FRANK KEATING
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Peak humidity design conditions
We thought we knew... but it just ain’t so

0.4% Design Conditions for Atlanta, GA (" 8aF 135/ ) [ @ ;403;(&11
20 g/kg

From Chapter 26 of the 289°C 19.3 g/kg]
1997 ASHRAE Handbook of Fundamentals = :

93°F 100gr/lb | ®
| [339°C 142 gkg] |

Extreme Moisture ¢
Occurs at moderate temperature, and
represents a far higher moisture level
than the average moisture at the peak
temperature

Humidity Ratio

Extreme Temperature
With its average coincident wet bulb
temperature is a much lower moisture
level than the true peak moisture

0gr/lb
[0 g/kg]

30°F Dry Bulb Temperature 100°F
[-1.1°C] (37.8°C]
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How to find the peak design dew point?

ASHRAE Fundamentals 1997.. or later
Climatic Design Chapter

Dehumidification Desig
DPT + HR + MCDB

e (Cooling Design
DB + MCWB
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Dayton - ASHRAE humidity design conditions

0.4% Dry Bulb 04% Dew Point ¢ p'z;flfec'l' :V':f:oint
90° DB 81°DR e
74° MCWAB 74°MCWB
98 or/lb 128 ar/lb +30 grl/lb
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Cincinnati - ASHRAE humidity design conditions

0.4% Dry Bulb 0.4% Dew Point p'g;f,fej;'?f:oint
93° DB 83°DB _10°F DB
/57 GAAYES el MG
100 gr/lb 34 or/lb +34 gr/lb
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What do do?

e Track down and quantify the humidity loads

e Dry the supply air to a lower dew point than
the control condition

e To avoid overcooling - Dedicate an HVAC
component to dehumidification independent of
cooling equipment and cooling controls
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Guidance from Willie Sutton

l' WILLIE "Wi.llie, it’s a Federal Crime!
{1 hm-]'] whyrob BANKS?”

THE PERSONAL STORY OF
THE MOST DARING BANK
e _ ROBBER AND JAIL BREAKER
| OF OUR TIME

QUENTIN
REYNOLDS

Author of
COURTROOM

£ “That's Where
: the Money is...

— Willie Sutton
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Where’s the humidity load?

Cincinnati Retail Dehumidification Load (Ib/h @ peak )

Respiration (PPL) h 14.25
/W:upant Ventilation 25 \>

el Bldg. Ventilation . s _—
Infiltration (ACH Nat) | 7

e

Door Activity I «

e

Humid Product J§ 1

Damp Carpet JJ 05

Permeation (Walls) F 12

0.0 10.0 20.0 30.0 40.0 50.0 60.0

TOTAL LOAD = [JEE[H 1b/h, or... (L gallons/hour
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Humidity load at peak dry bulb vs. peak dew point

Respiration (PPL)
Occupant Ventilation
Bldg. Ventilation
Infiltration (ACH Nat)

67 |b/h at peak Dry Bulb Sy

Damp Carpet

Permeation (Walls)

OTO 50 10.0 150 200 260 30.0
TOTAL LOAD = 1o/, or... [ gallons/hour

Cincinnati Retail Dehumidification Load (v/h @ peak )

Respiration (PPL)
Occupant Ventilation
Bldg. Ventilation
Infiltration (ACH Nat)

| 16 Ib/h at peak Dew Point

Door Activity
Humid Product

Damp Carpet

Permeation (Walls)

0.0 10.0 200 00 0.0 50.0 60.0

TOTAL LOAD = [JEECH 1o, or... [IRLIN gallons/our
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Dry where the load is - DOAS controls humidity

UH Equipment

Humid Ventilation Air [IEEEED>

R
: Humid
: Return Air

/ Humid Return Air
' Dry Supply Air < ’]

Dry Supply Air
Deliver air below the
dew point desired in
the space so the
supply air can absorb
the internal DH loads,
maintaining control.

Humidity Control
Dew Point is
55°F [12.8°C]
65 gr/lb [9.2 g/kg]

Source: ASHRAE Humidity Control Design Guide - 2006
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Typical layout - Big box retail

Dry Ventilation Air Unit
For Dehumidification

Rooftop Cooling/Heating Units
For Temperature Control

Source: ASHRAE Humidity Control Design Guide - 2006
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Add return air connection for humidity control
during unoccupied hours and vacations

Dedicated Ventilation DH Unit

/NS

Dampers

Open the return air and close off ventilation

#NF 1 air when the building is not occupied

e e e e e e e e e e e e e e e e e e e e e e e e e

b o ———

Return air connection to the ventilation DH unit
to recirculate and dry the return air after hours and during
vacations

Source: ASHRAE Guide for Buildings in Hot & Humid Climates - 2009
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Summary - Humidity Control in 30 Minutes

e Extra cooling does not mean humidity control

e Since 1997 we know humidity peaks when
outdoor temperatures are moderate—not hot.
=70% more humidity load at ASHRAE peak dew

point.

e Biggest humidity load?... Ventilation and
makeup air, BY FAR the largest loads

e For easy humidity control - Dry the incoming
air in a dedicated outdoor air system (DOAS)
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Further ASHRAE Resources

The ASHRAE Guide 2011

for Buildings in 0 %7 ASHRAE HANDBOOK
Hot & Humid ; / ‘,
Climates

B aaed " BVAC Applications

2nd Edition

- tewHarriman
~ GeoffBrundrett
Reinhold Kittler

I-P Edition

Supported by ASHRAE Research

Humidity Control Guide for Buildings in ASHRAE Handbook
Design Guide Hot and Humid Climates (Applications)

Lew Harriman
Chair, ASHRAE TC 1.12

(603) 431-0635
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