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Optimizing Solutions through Superior Dehumidification Technology SM

AHRI 920 & ASHRAE 90.1
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About the Presenter – Paul Stewart

Education:  BSGE – University of Illinois 

Work History:
– Johnson Controls Inc.  1985-2009

• OEM & Distributor Channel Sales 

• OEM Sales Manager 

• Six Sigma Black Belt

• North American Parts & Repair Center Manager

– Desert Aire Corp  2009- present
• Director Sales & Marketing

ASHRAE Member: Louisville KY Chapter
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Agenda

AHRI 920 Standard for DX-DOAS

• Discuss Why Dehumidification is needed

• Define the terms of the new standard

• Show how the calculations were derived
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Why do we need 
Dehumidification?
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Reasons for Dehumidification

• Protect the Building Structure
– Prevent Condensation

– Prevent building decay

• Provide Proper Indoor Air Quality
– Prevent Mold, Virus & Fungus Growth

– Preserve Artifacts or Products

– Reduce Spoilage

– Reduce Manufacturing Hours

Sterling Chart
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• Ventilation Air based on ASHRAE 62.1

• Positive Pressure to perimeter zones.

• Deliver air < 55ºF Dewpoint

• Use the 0.4 percent weather data

• Supply Air > 52ºF DB 

Requirements

Reference Data
75F @ 60%RH = 60.2F Dewpoint
68F @ 30%RH = 35.5F Dewpoint
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Why a New Standard?

• Provides a method for comparison 

• ASHRAE 90.1 sub-committee request 
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Why a New Standard?  

• Other Equipment Ratings
– 550 Chillers

– 320 WSHP

– 310 PTACS

• DOAS is unique 
application
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Other Ratings

• Air Conditioning/VRF
– EER/SEER/IEER

• Chillers
– IPLV

• DOAS
– ISMRE/ISCOP

15

Let’s start the 
conversation 
about DOAS 

ratings!
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AHRI Standard 920
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AHRI 920 - New Terms

• Moisture Removal Efficiency (MRE)
– Lb/hr per kW input

• Coefficient of Performance (COP)
– kW output / kW input

• Integrated Values 
– ISMRE (Integrated Seasonal Moisture Removal Efficiency)

– ISCOP (Integrated Seasonal Coefficient of Performance)
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AHRI 920 Defined

• OA conditioned < 55F Dewpoint

• Reheat Supply Air to 70F

• Ratings based on Type of Equipment
– Air Cooled

– Water Cooled

– WSHP 

– With & W/o Energy Recovery of Exhaust

18
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AHRI 920 Rating Conditions

19

Dehum db wb
A 95F 78F
B 80F 73F
C 68F 66F
D 60F 58F

55F Dewpoint

70F DB

Heating db wb
E 35F 29F
F 16F 12F

20

Integrated Seasonal Weighting 

MRE COP

Rating 
Point

Weight 
%

Rating 
Point

Rating 
Point

A 12% E 77%

B 28% F 23%

C 36%

D 24%

• Created by composite 
of bin hour data from 
multiple cities

• Weighting puts 
emphasis on Part Load
values
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Integrated Seasonal Moisture 
Removal Efficiency (ISMRE). 

• Dehumidification MRE values 
– Expressed in lb of moisture/kWh 

ISMRE = (MREA •0.12) + (MREB•0.28) + 
(MREC•0.36) + (MRED•0.24)

Terms:  

• MREA = Standard Rating Condition A (95 Fdb/78 Fwb)

• MREB = Standard Rating Condition B (80 Fdb/73 Fwb)

• MREC = Standard Rating Condition C (68 Fdb/66 Fwb)

• MRED = Standard Rating Condition D (60 Fdb/58 Fwb)
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Integrated Seasonal Coefficient of 
Performance (ISCOP). 

• Heating COP values 
– Expressed in watt / watt

ISCOP = (COPE•0.77) + (COPF•0.23)

Coefficient of Performance at 
• COPE = Standard Rating Condition E (35 Fdb)

• COPF = Standard Rating Condition F (16 Fdb)
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70°F LAT Requirement

• Must meet 70F LAT in Dehum & Heat 
Pump Modes
– Lower ISMRE values

– Lower ISCOP values

• The ISMRE & ISCOP ratings will identify 
inefficient designs

23

MRE Comments
• Standard requires reheat to achieve 70F LAT

• Rating Condition C (68°Fdb) and/or D (60°Fdb)
may cause some issues for some DOAS Units

24
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MRE Comments

• Why will system not achieve 70F?
– Hot Gas Bypass to prevent coil freezing 

– Partial Hot Gas Reheat Coils

• Options
– Add electric heater to reach 70F

– Select unit with larger compressor

25
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Operating Conditions
Air & Water Cooled

27

Rating OSA Temp E/A Temp Inlet Fluid Temp
Ambient 

Air

Fdb Fwb Fdb Fwb
Clg

Tower
Chilled 
Water

Fdb

Dehumidification

A 95 78 75 62.5 85 45 95
B 80 73 75 62.5 80 45 80
C 68 66 75 62.5 68 45 68

D 60 58 75 59.6 55 45 60

Heating For Air to Air Heat Pumps
E 35 29 70 58.5 N/A N/A 35
F 16 12 70 58.5 N/A N/A 16

All Temperatures are listed  in ºF

Operating Conditions
Water Source Heat Pumps

28

Rating OSA Temp E/A Temp Inlet Fluid Temperatures

Fdb Fwb Fdb Fwb
Closed-

loop
Ground-

water
Water 

Source

Dehumidification
A 95 78 75 62.5 85 70 85
B 80 73 75 62.5 80 70 85
C 68 66 75 62.5 70 50 75
D 60 58 75 59.6 70 50 75

Heating
E 35 29 70 58.5 41 70 75
F 16 12 70 58.5 32 50 70

All Temperatures are listed  in ºF
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COP Comments

• Standard requires heat pump mode to achieve 
70F SAT

Manufacturers must include all energy to achieve 
70F SAT in their ISCOP rating 

• This may include: 
– Auxiliary Heaters
– Larger compressors

29

30

ASHRAE 90.1 – 2013 
Addendum for DX‐DOAS 
Minimum Efficiency 

Approved at 
ASHRAE 
St. Louis 

June 25-29, 2016
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AHRI 920 Rating Conditions

31

db wb
A 95F 78F
B 80F 73F
C 68F 66F
D 60F 58F
E 35F 29F
F 16F 12F

55F Dewpoint

70F DB

ASHRAE 90.1 
Dehumidification Minimum

32

Equipment Type
without 
Energy 

Recovery

with 
Energy 

Recovery

ISMRE ISMRE

Air Cooled 4.0 5.2

Cooling Tower 4.9 5.3

Chilled Water 6.0 6.6

Water - Ground source - closed loop 4.8 5.2

Water - Ground water source 5.0 5.8

Water  source 4.0 4.8

ISMRE values rated at lb of moisture/kWh
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Energy Wheel Systems

High quality energy recovery impacts 
ISMRE & ISCOP
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ASHRAE 90.1 
Heating Minimum

34

Equipment Type
without 
Energy 

Recovery

with 
Energy 

Recovery

ISCOP ISCOP

Air Cooled 2.7 3.3

Water - Ground source - closed loop 2.0 3.8

Water - Ground water source 3.2 4.0

Water  source 3.5 4.8

ISCOP values rated at W/W
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Illinois 
Includes 
AHRI 920 
Standard

Without AHRI 920

• Difficult for engineers

• No Part Load operating values 
– When do they not work?

• No method to rate equipment
– Performance or energy usage issues?

• No apples to apples comparison 

• Fossil fuels being used for reheat! 

36



2/21/2018

19

Conclusions

• AHRI 920 and ASHRAE 90.1 now provide 
minimum performance ratings 

• State of Illinois includes AHRI 920 
compliance as part of ASHRAE 90.1

• Utilities may be interested in offering 
incentives

• Use AHRI 920 ISMRE ratings to convey 
client’s energy efficiency desire
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Additional Resources

• Application Note 24
– AHRI 920 Performance 

Rating and 
Comparisons of DX-
DOAS Unit Efficiency

– Now available for 
download from website
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Optimizing solutions through superior dehumidification technologySM
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