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1. Examples of common humidity control problems

2. Understanding RH, dew point and mold growth

3. Case History: Schools in Texas

4. Logical troubleshooting sequence

5. Importance of drying ventilation air

6. Summary
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Examples of Real-world
Humidity Problems
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Common elements of these three problems

8

• All designed by experienced professionals

• Humid ventilation & makeup air (No DOAS)

• All added extra COOLING - instead of dedicated 
dehumidification

• Problems originate in UNOCCUPIED mode
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Section 2 of 6

Understanding RH, dew 
point and mold growth
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Mold only cares about moisture in it’s food - not RH



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

RH in the air.. vs. RH at the surface

11



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

Moldy building example

12
10



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

Moldy building example

12
10

54% rh... should be no problem!



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

Moldy building example

12
10

54% rh... should be no problem!

...but look at all the mold



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

Moldy building example

12
10

54% rh... should be no problem!

...but look at all the mold

Problem: the 18° dew point is close 



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

Moldy building example

12
10

54% rh... should be no problem!

...but look at all the mold

Problem: the 18° dew point is close 

...the 19° surface temperature...



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

Moldy building example

12
10

54% rh... should be no problem!

...but look at all the mold

Problem: the 18° dew point is close 

...the 19° surface temperature...

...so rh at the surface is over 90%
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The building and it’s HVAC are a single system

14

• Cannot understand one, without understanding 
the other.

• The HVAC system and the building enclosure 
interact in strange—and important—ways.

• Successful humidity control troubleshooting 
demands an INTEGRATED investigation... 

• NOT separate investigations for building and HVAC!
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The voice of experience...
Don Gatley, PE, Life Member and Fellow ASHRAE

15

79 moisture investigations in 25 years

• 40% hotel and nursing homes

• 40% apartments, condos and houses

• 20% other

ALL except four were caused by BUILDING SUCTION and/or 
EXCESS HUMIDITY IN ventilation and makeup air:

• Too much exhaust (NOT ENOUGH dry makeup air)

• Not enough DRYING of the makeup/ventilation air

Don’s advice: MOST HUMIDITY PROBLEMS ARE SIMPLE! Don’t 
overcomplicate humidity troubleshooting. Make sure the 
building does not suck, and make sure the ventilation and 
makeup air is dry.
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Section 3 of 5

Schools in Texas
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36 School facilities near Houston, TX

17

Hugh McMillan and Jim Black - ASHRAE Journal - May 2005
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School problems

18

• Suburban school district - 36 facilities
• 13 Elementary schools
• 14 Middle schools
•   9 High schools

• Widespread mold problems (after adequate ventilation)

• $100k+ in cleaning and replacement of books and furnishings 
every year

• Repeated HVAC renovations from 1985 - 2000... No effect on 
problems

• Problems most apparent during late July + August
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HVAC-Envelope interaction: Mold growth on walls
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Relevant facts

20

• Schools added ventilation to comply with ASHRAE  Std 
62.1-1999 (15 cfm per occupant vs. less than 5 cfm per 
occupant)
• No change in HVAC configuration—just added cooling tonnage
• Ventilation air volume was random: no dampers, or fixed-position 

dampers full open or closed.
• Ventilation air flow constant, even during unoccupied hours
• No ventilation air dehumidification: “...4-row fan coil in each room will 

remove humidity...”
• Chilled water pipe insulation ineffective - CW temperature higher than 

expected at fan coils

• Thermostat setting raised to 80°F during unoccupied hours 
and vacations (To reduce energy costs)

• Neither monitoring nor control of humidity
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Problematic control when UNOCCUPIED

22

• Fan coils run continuously... they pull in humid outdoor air, 
keeping the indoor dew point very high during all 
unoccupied hours.

• Periodically, fan-coil valves open and units chill the walls... 
then cooling (and dehumidification) stops after room falls 
below 80°F.

• High indoor dew point + cool walls = near condensation + 
moisture absorption + mold growth on interior surfaces



of 47

Diagnosing and Fixing Humidity Control Problems in Real-world Buildings
Dayton ASHRAE Chapter - March 2014

Chilled walls + High Dew Point = Mold growth

23
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Retrofit Solution

24

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

• Stopped constant supply fan operation when building 
unoccupied (overnight, weekends and vacations).

• Installed automatic dampers which shut off ventilation air 
when supply fan turns off.

• Reduced chilled water temperature to keep the supply air 
dew point down to 50 - 53°F.

• Replaced chilled water line insulation to keep CW cold 
enough to ensure supply air is dried to 50 - 53°F dew point.
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Section 4 of 6

Troubleshooting Sequence 
and Procedures
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The essence of humidity control troubleshooting

Humidity loads

Dehumidification

27

When humidity is too high, it is because...
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How to solve humidity control problems

28

To solve the problem:
a.  reduce the loads or...
b.  increase dehumidification,
c.  ...or both

Humidity loads

Dehumidification
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1. Listen and understand the problems

2. Look at drawings, then walk though 
and understand the BUILDING

3. Look at drawings, then walk though 
and understand the HVAC SYSTEM 

4. Measure the key variables
a. The loads

b. The dehumidification

5. Diagnose the problems... plan solutions
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MOST IMPORTANT...
Finding and understanding problems

30

1.Interview the building occupants (in person)
a.  What is the nature of the problems? Dripping?, stickiness?, 

machine failure, general discomfort?

b. When do they happen, where do they happen and how long do 
they last?

c. When do they NOT happen?

2.Review the building drawings. Then walk 
through the building and around it, to 
understand the enclosure.

3.Review the HVAC drawings, equipment 
schedules and controls, then walk around, 
to understand the DH capacity.
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Humidity loads

Exhaust air flow

Incoming outdoor air

Number of people

Building air leakage

Wet surfaces
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Dehumidification

Humidity removal

Dry air flow

Controls

Humidity loads

Exhaust air flow

Incoming outdoor air

Number of people

Building air leakage

Wet surfaces
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Section 4 of 6

The BIGGEST Humidity Load
Ventilation Air
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For most commercial buildings the humidity 
biggest load is the ventilation and makeup air
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Use ASHRAE Peak Dew Point for DOAS design - Not peak DB

37

Dayton Cooling Design
91°db, 74°wb = 99 gr/lb

Dayton
Ventilation design
81°F - 134 gr/lb
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ASHRAE Dehumidification Design Values Available 
since 1997 FUNDAMENTALS
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38

...for Cooling load calculations

...for dehumidification load calculations, 
and DOAS system design

ASHRAE Dehumidification Design Values Available 
since 1997 FUNDAMENTALS
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Dehumidification
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Humidity removal

Dry air flow

Controls
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Dry air flow
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First..
Find the

Dehumidifier!
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Dehumidification accomplished by the cooling coil

41

cfm x 4.5 x (Entering air gr/lb  - Leaving gr/lb)

7000

 = lb/hr
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Dehumidification

42

Humidity removal

Dry air flow

Controls
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Controls

Do they really work?
Review diagrams, place dataloggers
..then compare to the real world
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1. Listen and understand the problems

2. Look at drawings, then walk though 
and understand the building

3. Look at drawings, then walk though 
and understand the HVAC system 

4. Measure the key variables
a. The loads

b. The dehumidification

5. Diagnose the problems... plan solutions
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How to solve humidity control problems

44

To solve the problem:
a.  reduce the loads or...
b.  increase dehumidification,
c.  ...or both

Humidity loads

Dehumidification
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Keep in mind Don Gatleys’ voice of experience...

45

• 79 moisture investigations in 25 years

• ALL except four were caused by BUILDING SUCTION and/
or EXCESS HUMIDITY IN ventilation and makeup air:

• Too much exhaust (NOT ENOUGH dry makeup air)

• Not enough DRYING of the makeup/ventilation air

• Don’t overcomplicate humidity troubleshooting:

• Make sure the building does not suck, and... 

• Make sure the ventilation and makeup air is dry.
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Lew Harriman
2011-2013 Chair, ASHRAE TC 1.12

(603) 431-0635


