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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

Why do we need
Dehumidiication?
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easons 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

Effect of room humidity on
selected human health parameters
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Occupant Health and Comfort

Thermal Comfort and Humidity Requirements
The HVAG system must be designed to maintain the
thermal and humidity parameters shown in Table 5-1.

Ventilation
Provide ventilation as required by ASHRAE Standard
£2.1-2010: Yentilation for Acceptable Indoor Air Quality.

The HVAC system must have Dedicated Outdoor Air

Ventilation Systems (DOAVS) sized to meet the latent or
total heat exchange. The DOAVS must deliver temperature
and humidity conditioned outside air to the occupied
spaces at the required ventilation air flow rates. The
DOAVS are used to maintain positive pressure in the
perimeter zones with respect to outdoor air pressure,
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and to keep the space dew-point temperature less
than 12.8°C (55°F) at all times in conjunction with
other HVAC systems.

The DOAVS must be capable of operating independent
of any other air distribution system. The DOAVS can
be coupled with building exhaust air heat recovery to
precondition the outdoor air.

During unoccupied hours, run the DOAVS at reduced
capacity to maintain positive pressure in the perimeter
zones with thermally conditioned air that provides a
space dew-point temperature less than 12.8°C (55°F).

Use one of these three installation methods:
1. The DOAVS ducted directly to the cccupied spaces

2. The DOAVS ducted directly to terminal units serving
occupied spaces or Zones

3. The DOAVS ducted through air flow control devices
(airflow measuring station and airflow control damper)
to the return side of the floor-by-floor air-handling units.
In this case, the DOAVS must be provided with a means
of bypassing the air-handling units and directing airflow
to the supply ducts during unoccupied hours. Do not
use return air plenums to provide airflow pathways for
pressurization during unoccupied hours,
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irements
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Chapter5 Mechanic

$1 G i e « Ventilation Air based on ASHRAE 62.1

5.7 Codes, Standarts, aed Cublelions

5.3 WYAC Performance Characleristics

54 Deigw Criterta . .

55 IR Sptes * Positive Pressure to perimeter zones.
5.6 Speclal Arwa HVAC Syvhenm

5.7 Mechasicsl s Service Space Kequiremsnts

5.0 WAC Components H H o H

2 * Deliver air < 552F Dewpoint

5.10 Fussiaific stien

.11 Water Treatmont

517 Primary Heating Systoms
S.41 Primary Cooling Sysbems.
S.14 Pping Syabesns

515 Thermal Imalation -
.16 Vibration fwolation, Reouitical tslation, and Sehase Desien * Supply Alr 2 529F DB
517 Malers, Cawpm, and Flow Messring Devices.

5.18 Buhding Asbomation Sytema (BA5]

515 Testing asd Babinciag

520 Pambiag Sydean.

S.21 Aterations iy Exintamg Hulbtinegy and Histerk Snstunes

Use the 0.4 percent weather data

Indloet Dasign Canditiam

amn

2. Unless specifically noted, minimum permissible relative humidity
in conditioned areas is 30 percent and maximum permissible relative
humidity is 60 percent,

Reference Data
75F @ 60%RH = 60.2F Dewpoint
68F @ 30%RH = 35.5F Dewpoint
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2011 ASHRAE Handbook
HVAC Applications

Table 2 Typical Recommended Indoor Temperature and
Humidity in Office Buildings

Indoor Design Conditions

Temperature, “F/
Relative Humidity, %o

Area Winter Summer  Comments
Offices. conlerence w740 74010 TR0
PO, COMTIINROE AN 20 s A 50w 60%s
Caletena TO0 e 735 R5
20 o 307, S0
Kitchen TO0w 735 R0 w0 880 No humidity control
Lonlets 70 Lsually not

conditioned
Storage (RN Mo humdity control
Mechameal rooms al.o LUsually not

condmoned

ASHRAE

ANSVASHRAE Standard 55-2004

Thermal
Environmental
Conditions for
Human Occupancy

AMERICAN SOCIETY OF HERTING,
REFRIGERATING AND

5.2 Humidity Limits. Systems designed to control
humidity shall be able to maintain a humidity ratio at or
below (.012, which corresponds to a water vapor pressure of
1.910 kPa (0.277 psi) at standard pressure or a dew-point

AIR-CONDITIONING ENGINEERS, INC.
1791 Tolle Circle NE * Attamta, GA 20028
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hy a New Standward?

. Provides a method for comparison QQ

— 550 Chillers

- 320 WSHP

~310 PTACS e D
- DOAS is unique e

application
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Other Ratings

"+ Air Conditioning/VRF

— EER/SEER/IEER
_ Let’s start the
* Chillers conversation
— IPLV about DOAS
ratings!
« DOAS
— ISMRE/ISCOP

ANSI/AHRI Standard 920 (I-P)
““AHRI Standard 920 —

2015 Standard for

Performance Rating of DX-
Dedicated Outdogr Air System




HRI 920 - New Terms

~ « Moisture Removal Efficiency (MRE)
— Lb/hr per kW ;4
 Coefficient of Performance (COP)
— kW output I KW input
* Integrated Values
— ISMRE (Integrated Seasonal Moisture Removal Efficiency)

—ISCOP (Integrated Seasonal Coefficient of Performance)

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

2/21/2018



R1 920 Rating Conditio

Heating db
E 35F
F

-A6F -

Dehum db wb
A 95F 78F y
B 80F 73F | & Vi
C 68F 66F \ )
D 60F  58F: /\/
»

egrated Seasonal Weighting

| MRE___ | COP |
Rating Weight Rating Rating
Point % Point  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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emoval Efficiency (ISMRE)

* Dehumidification MRE values
— Expressed in Ib of moisture/kWh

ISMRE = (MRE,, *0.12) + (MREg+0.28) +
(MRE+0.36) + (MRE+0.24)

Terms:

* MRE, = Standard Rating Condition A (95 Fdb/78 Fwb)
* MREg = Standard Rating Condition B (80 Fdb/73 Fwb)
* MRE. = Standard Rating Condition C (68 Fdb/66 Fwb)
* MRE; = Standard Rating Condition D (60 Fdb/58 Fwb)

Performance (ISCOP)

« Heating COP values
— Expressed in watt / watt

ISCOP = (COP.+0.77) + (COP;+0.23)

Coefficient of Performance at
» COP; = Standard Rating Condition E (35 Fdb)
« COP. = Standard Rating Condition F (16 Fdb)
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-+ Must meet 70F LAT in Dehum & Heat
Pump Modes

— Lower ISMRE values

— Lower ISCOP values

F LAT Requirement

* The ISMRE & ISCOP ratings will identify
inefficient designs

"< 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
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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 compressa
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perating Conditions

Air & Water Cooled
Rating OSA Temp E/A Temp Inlet Fluid Temp Am:ilrent
Fdb Fwb | Fdb Fwb | Cl9  Chilled [ b
Tower Water
Dehumidification
A 95 78 75 625 85 45 95
B 80 73 75 625 80 45 80
C 68 66 75 625 68 45 68
D 60 58 75 596 55 45 60
Heating For Air to Air Heat Pumps
E 35 29 70 585 N/A N/A 35
F 16 12 70 585 N/A N/A 16

All Temperatures are listed in °F

perating Conditions
Water Source Heat Pumps

Rating OSA Temp E/A Temp Inlet Fluid Temperatures
Fdb Fwb Fdb Fwb Closed- Ground-| Water
loop 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 °F
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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

~ASHRAE 90.1 - 2013
Addendum fOf DX'DOAS |um$L'E:xﬂ$:mm:

[ . .o Public Review Draft
Minimum EffIC|ency Proposed Addendum cd to Standard
90.1-2013, Energy Standard for
Buildings Except Low-Rise

Residential Buildings

First Public Review (September 2015)
Dl shows Propossd Changes 1o Cumment Standard)

Approved at
ASHRAE ot ot e ¢ oy o ey Pt e e e
St. Louis ~ : -

June 25-29, 2016

putc
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db wb
A 95F  T78F
B 80F  73F
c 68F  66F
D 60F  58F
E 35F  29F
F 16F 12F
oF' B oy

RI 920 Rating Condition:

SHRAE 90
- Dehumidification Minimum

1

without with
Equipment Type Energy Energy
Recovery 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 Ib of moisture/k\Wh

2/21/2018
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-nergy Wheel Systems

High quality energy recovery impacts
ISMRE & ISCOP

E 90
Heating Minimum

without with

Equipment Type Energy Energy

Recovery 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

2/21/2018
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Commercial Code Status

Includes
AHRI 920
Standard

=

EEEEEEN
FEEELEE

g‘ As M PR
Hcu Ev
MP
[l Vests or exceeds ASHRAE 90.1-2013 or equivalent (12) I Meets or exceeds ASHRAE 90.1-2004 or equivalent (1)
Ml Vests or exceeds ASHRAE 90.1-2010 or equivalent (17) No statewide code or predates ASHRAE 50.1-2004 (11)

M Vests or exceeds ASHRAE 90.1-2007 or equivalent (15)

53 Building Codes Assistance Project IS

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!

2/21/2018
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Conclusions

AHRI 920 and ASHRAE 90.1 now provide
minimum performance ratings

« State of lllinois 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

/ r :.g-;:i'i';:

. Application Note 24

itional Resources

— AHRI 920 Performance Comparians f X DOAS U Effianey
Rating and s e TR
Comparisons of DX-
DOAS Unit Efficiency

— Now available for = S
download from website e
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