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What is Supplemental Dehumidification? 

Moisture removal, supplemental to the cooling 
system, when there is no need for cooling. 
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When is it needed? 

  Mostly when the house is floating between cooling 
and heating setpoints 

  Spring/Fall swing seasons and summer shoulder 
months 

  Some winter conditions in hot-humid climates 
  Some summer nights and rainy periods in hot-

humid climates and coastal warm-humid climates 
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Shade Plot of Humidity Bins 

Shades of Gray 

0 – below 55% 
1 – 55-60%     
2 – 60-65%     
3 – 65-70%     
4 – 75-80%     
5 – above 80%  

Space Conditions 
(Miami, HERS100, Conv. Sys, Exhaust vent) 
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What is a good metric for determining the need? 

Hours above 60% relative humidity 
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1449-RP Conventional Cooling System 
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1449-RP Conventional Cooling System 
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Conventional Cooling System Runtime 
2-spd systems for HERS 70 and 50 
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Hours > 60% RH by HERS Index and Climate 
Conventional Cooling System and Mechanical Ventilation 
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Duration of Events > 60% RH 
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Impact of Duct Location 

HERS	
  50 HERS	
  70 
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Impact of Duct Location 

Total Space Conditioning Cost 
Reduction Impact of Moving Ducts 

from Attic to the Conditioned Space 

Elevated Indoor Relative Humidity 
Impact of Moving Ducts from Attic to the 

Conditioned Space 
(due to sensible cooling load reduction) 
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Comparing High Humidity Levels 
with Different Ventilation Options 
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Effect of Enhanced Cooling Strategy 
Low airflow (200 cfm/ton) and Overcooling (2oF) 
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Mode 1:  “normal cooling” 350 cfm/ton 
Mode 2:  “cool to dehumidify” 280 cfm/ton only with a call for cooling 
Mode 3:  “super dehumidify” 210 cfm/ton for 10 minutes on / 10 minutes off 

  limited to 3oF overcooling 

However, it has its limitations 
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How much supplemental dehumidification is 
needed? 
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Houston Field Study 

Variation in occupant 
behaviors impacting 
internal generation 
has a big impact 
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Supplemental DH Results – HERS 85, 60% setpt 
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Supplemental DH Results – HERS 85, 50% setpt 
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Supplemental Dehumidification Energy and Cost 
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Supplemental DH Energy, HERS 85 - Min/Max/Avg 
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Supplemental DH Energy and Cost – HERS 50 

ACI Conference – Supplemental Dehumidification  
2 May 2013, Denver 26 

Lessons Learned 

  Periods of high relative humidity mostly occur at mild conditions in the 
winter and swing seasons when there is little or no need for sensible 
cooling.  Humidity is rarely out of control during the main summer 
periods. 

  The number of hours above a certain humidity threshold (say 60% 
RH) is good metric for comparing the humidity control performance of 
different systems.  A similar result is found when analyzing the 
duration of high humidity events. 

  Moving ducts from the attic to the conditioned space saves energy but 
increases space humidity levels in hot-humid climates.  The reduction 
in sensible heat gains is greater than the reduction in latent loads, 
resulting in a mix of sensible and latent loads that increases space 
humidity levels in homes with conventional air conditioning systems. 
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Lessons Learned 

  In a multi-home field study in Houston, TX, measured supplemental 
dehumidification energy consumption from two mechanically ventilated 
homes was 209 kWh/yr for a representative home with a stand-alone 
dehumidifier and 463 kWh/yr for another representative home with a 
ducted dehumidifier.  

  The ducted dehumidifier was more efficient, and the homes had 
similar temperature and relative humidity control, but variability in 
occupant behaviors has a strong impact on internal moisture 
generation which has a strong impact on supplemental 
dehumidification requirements. 
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Lessons Learned (cont.) 

  Detailed simulations showed that a number of humidity control 
solutions can be effective in hot-humid climates. 

  The most effective solutions, having relatively low operating cost and 
essentially eliminating indoor humidity above 60% RH, were: 
  full condensing modulating reheat integrated with the central 

cooling system 
  ducted dehumidifier 
  stand-alone dehumidifier with central system mixing 
  condenser regenerated desiccant dehumidifier 

  About 170 kWh/yr could be expected for a HERS 50 house (having 
ducts inside conditioned space) with a 60% RH setpoint. 

  About five times that, and more, could be expected with a 50% RH 
setpoint. 
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Lessons Learned (cont.) 

  A close second was central cooling system with subcooling reheat but 
it showed more elevated RH hours. 

  A more distant third place was enhanced cooling controls for 2oF over-
cooling and lower airflow (200 cfm/ton) activated at 50% RH and 
above. 

  Two-speed and variable speed systems did little to reduce hours of 
elevated relative humidity in hot-humid climates unless coupled with 
the enhanced cooling methods listed above. 

  An Energy Recovery Ventilators by itself increased hours above 60% 
RH in hot-humid climates, however, when coupled with supplemental 
dehumidification having a 50% RH setpoint an ERV reduced 
supplemental dehumidification energy needed 
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Lessons Learned (cont.) 

  When controlling to 60% relative humidity, the required capacity for 
supplemental dehumidification in average homes in hot-humid 
climates is not large – about 1.5 lb/h, or that of a typical 40 to 50 pint/
day unit. 

  Expected cost to operate such a unit at 60% RH is less than $50 yr 
depending on house efficiency level 

  Expected cost to operate such a unit at 50% RH is less than $175/yr 
depending on house efficiency level 

  Finally, supplemental dehumidification, in and of itself, does not save 
energy, rather, it is justified by enabling the energy savings from 
dramatically reduced sensible cooling loads in high-performance 
homes in hot-humid climates. 

Web Access to 1449-RP Results 
 http://cloud.cdhenergy.com/rp1449/ 

Web Access to 1449-RP Results 
 http://cloud.cdhenergy.com/rp1449/ 

Affordable Comfort Inc. Conference Supplemental Dehumidification for Humid Climates May 2, 2013

Rudd © buildingscience.com 8 of 8




