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Humidity control goals 

Comfort, and Indoor Air Quality 
Control indoor humidity year-around, just like we do 
temperature 

Durability and customer satisfaction 
Reduce builder risk and warranty/service costs 
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Humidity control challenges 

1. In humid cooling climates, there will always be times of the 

year when there is little sensible cooling load to create 

thermostat demand but humidity remains high 

• Cooling systems that modify fan speed and temperature 

set point based on humidity can help but are still limited 

in how much they can over-cool 

2. More energy efficient homes have less sensible heat gain to 

drive thermostat demand but latent gain remains mostly the 

same  

• Low heat gain windows 

• Ducts in conditioned space 

• More, and better-installed, insulation 

• Less heat gain from appliances and lighting 
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3. More energy efficient cooling equipment often has a higher 

evaporator coil temperature yielding less moisture removal 

• Larger evaporator coil by manufacturer design, or up-

sized air handler unit or airflow by installer choice 

4. Conventional over-sizing to cover for lack of confidence in 

building enclosure or conditioning system performance 

causes short-cycling yielding less moisture removal 

Humidity control challenges, cont. 
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System engineering trade-offs 

Start with high-performance building enclosure 
Improves the more permanent features of a home which has 
longer-term sustainability benefits 

Bulk water management, low loss/gain glass, controlled air change, 
ducts inside conditioned space, pressure balancing 

Allows for reduced cooling system size 

Helps pay for the enclosure improvements 

More compact duct system lowers cost and helps get the ducts 
inside 

Makes overall building performance more predictable 

Gives confidence for right-sizing equipment 

No short-cycling: Better moisture removal, Higher average 
efficiency, Better spatial mixing 

Controlled ventilation instead of random infiltration 

Results in decreased energy consumption along with 
increased occupant comfort 
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Conventional Cooling System Dehumidification 

Enhancements 
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Dehumidifier and ventilation duct in interior 

mechanical closet with louvered door 
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Ducted dehumidifier in conditioned space 

with living space control Dehumidifier process 

Evaporator 

coil 

Supply Air 

Return Air 

Entering Air 
Dew Point 

Leaving Air 

Fan 

Condenser 

coil 

Dehumidifiers add the heat of condensation, compressor heat, 
and fan heat to the space. (Supply air is typically 105 to 115 F) 

T1 T2 

W2 

W1 

Supply Air 
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What about making the existing cooling or heat pump 

equipment also do the supplemental dehumidification? 

Goals: 

Provide year-around relative humidity control in high-
performance (low-sensible gain) houses 

Without over-cooling the space 

At lower installed cost than the same efficiency heating and 
cooling system with an additional high efficiency 
dehumidifier 

By making standard DX cooling equipment switchable 
between normal cooling and dehumidification-only using 
condenser reheat 

Central system with modulating hot gas reheat 

Evaporator 

coil 

Supply Air 

Return Air 

Entering Air 
Dew Point 

Leaving Air 

Fan 

Modulating 

hot gas 

reheat coil 

Modulate the hot gas reheat to achieve a space-neutral 

supply air temperature. 

T1 T2 

W2 

W1 

Supply Air 
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Modulating Hot Gas 

Reheat Valve 
3193 steps between 

open and closed 

Outdoor Unit 

Indoor Unit 

Hot Gas Condenser 

Reheat Coil 
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Efficiency AMPLIFIED by tracking an optimal 

condensing temperature by condenser fan cycling 

Copeland Scroll UltraTech® 

ECM® Condenser Fans 
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Dehumidifier mode 
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Outdoor humidity, it is only part of the problem: 

Indoor moisture and heat generation, sensible cooling load and the timing of 
cooling operation plays a big role in elevated indoor humidity 
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AC Systems for each  

HERS Level 
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Impact of  

Moisture 

Capacitance 

Term 

Orlando 

Capacitance  

at 30x and 60x 

Orlando 

30x 

60x 

January 

July 

Internal Moisture Gains 
from Boualem Ouazia, NRC-CAN,  Humidity Control in Houses ERV 

Technology 

24 lb/day 
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Impact of Different Moisture Gains 

Current 

Default 

Trade-off of Moisture Capacitance and 

Moisture Gain 

Recommendations Going Forward 

Use 12 lb/day as default (24 lb/day for 

sensitivity) 

Use moisture capacitance of 30x 

Change Set points to be 72F / 78F for humid 

climates (two zones: Miami, Houston) 
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Unpublished initial results from ASHRAE RP-1449 

2012 Affordable Comfort Conference Humidity Control Strategies March 28, 2012

Rudd © buildingscience.com 9 of 13



37 

Affordable Comfort Conference 

3/28/2012  Baltimore 

Elevated indoor humidity analysis criteria Ventilation Systems 

V0 - No Ventilation 

Was Only for HERS 130, ELA = 175.3 

V1 – Exhaust Only 

58 cfm continuous, 0.4 W/cfm,  

V2 – Central Fan Integrated Supply 

174 cfm (3x), 33% of time 

10 min ON / 20 min OFF, damper closes @ 10 min 

V3/V4 – HRV/ERV (into AHU return) 

116 cfm (2x), 50% of time  

HRV 30 min ON / 30 min OFF, AHU fan interlocked  

AHU Fan                    375 

cfm/ton clg          275 cfm/ton 
htg & vent 
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Unpublished initial results from ASHRAE RP-1449 Impact of Ventilation 
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Comparing V0 & V1 
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Unpublished initial results from ASHRAE RP-1449 
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HERS 70 HERS 50 

Two-Stage Cooling with all Enhanced Approaches 

(low airflow and overcooling with intermittent very-low airflow) 

Unpublished initial results from ASHRAE RP-1449 

Impact of Low Airflow and 

Overcooling (S2) in Miami 

Blue is active cooling hours 
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Separating the Impact of  

Lower Airflow and Overcooling  

in Houston 
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Unpublished initial results from ASHRAE RP-1449 

HERS 70 HERS 50 
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Smaller capacity ducted dehumidifier equipment 

Further cost reduction of dehumidifiers and central 

dehumidifying equipment through design and manufacturing 

optimization 

Better understanding of actual dehumidification design load, 

including moisture storage effects and occupant behavior 

More laboratory testing of dehumidifiers to establish better 
design criteria and performance maps for simulation models 

More laboratory and field testing of central dehumidifying 

equipment to establish better design criteria and 

performance maps for simulation models 

Gaps, Barriers, and Future Work 
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Work with industry (AHRI) on new rating standard for 

dehumidifiers and central dehumidifying equipment to aid in 

proper humidity control design and equipment selection 

More buy-in from cooling equipment manufacturers 

regarding the need for a focus on dehumidification 

performance 

Better understanding of humidity control impacts of sensible 

heat gain reduction in mixed-humid climates 

All BA teams working in warm-humid and mixed-humid 
climates should be routinely collecting temperature and 

relative humidity data in several indoor locations 

Gaps, Barriers, and Future Work, cont. 
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Proposed humidity control test conditions for 

central dehumidifying equipment 
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Thank you! 

Questions? 
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