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Partnering
for Success

Savannah, Georgia

Innovative, Sustainable, Resilient Solutions:

New ASHRAE® Design Guide Overview Developed by USACE-CERL
“Guide for Resilient Enerqgy Systems Design in Hot and Humid Climates”

Federal Government Technology Innovation Programs
&
Applying HVAC Technology to Solve Problems of Mold, Corrosion, Improve Indoor Air Quality (IAQ) & Save Energy
Using Pretreatment of Outside Air for Chilled-Water Cooling & Dedicated Outside Air Systems (DOAS)
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* Introductions

 Academy Energy Group & Altaire Systems Overview
* New ASHRAE® Design Guide Review

“Guide for Resilient Energy Systems Design in Hot and Humid Climate: l

 Federal Government Technology Innovation Programs~
* The Humidity Problem | ,
* Legacy Market Solutions | |
e Advanced Dehumidification Airstream Pretreat Techn v (ADAPT™) \

e Questions
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AEG AT-A-GLANCE - Integrity A

AEG Purpose: “We go into Battle Every Day to Protect & Serve our Partners.”

GUIDING PRINCIPALS PRACTICES

* Integrity: Say/Do Ratio * Project Management

* Ethics: Acting in Truth ¢ Technical Compliance Framework
* Service to Others » Vendor Management Collaboration
* Partnering to Win * Contract Compliance

* Innovate to Differentiate * Quality Control

* Collaborate to Deliver

 Adhering to The Higher Power

SERVICES PRODUCTS

* Pre-Construction Services * Power Distribution AEG President — Bi ” Morrison (USMA ’97)

* Solar PV Design & Commissioning * Solar PV

* Energy & Lighting Consulting * Lighting & Controls

¢ Indoor Air Quality (IAQ) Consulting » UV Disinfection Lighting . . .

* Resiliency - Microgrid - Storage « Electrical Materials Alta Ire — J m J (0] h nston (fO rmer U S . M arin E)
* Power Quality Consulting * HVAC & HVAC Dehumidification

» Communications Design Support » Communications

“Semper Fi”

[
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5 ACADEMY ENERGY ¢

Altaire Overview i G

* Engineered HVAC Products Manufacturer &
Services Provider solving dehumidification
issues in the most extreme environments

Altaire’s suite of patented
dehumidification products

_ . . save energy,
* Designed for environments where precise

- o improve indoor air quality
temperature and humidity control are critical

and occupant comfort, while
* Founded by a team of HVAC construction,

Commissioning and Building BAS Optimization
Subject Matter Experts with over 60 years of
experience

providing a healthier, safer
and more productive indoor

environment.

e Veteran Founder

[
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NEW ASHRAE® Design Guide

Developed by USACE CERL

®

Hot and humid climates (HHC) present some of the most complex challenges for sustainable building
design and operation to maintain high IAQ efficiently. Addi Iy, high ires and high humid-
ity create extreme comfort issues and bate the ial for cor mold, and mildew.

Buildings in humid climates, especially in coastal locations, are also subject to rust and the decay of ma-
terials much more quickly than in other i In extreme e.g., at Kwajalein or Okina-
wa, concrete elements of the building envelope break down, and condenser units installed outside of
the building envelope must be replaced within two to three years due to premature corrosion caused
by salt-laden ambient air. Additionally, many coastal areas located in HHC are frequented by tropical
storms and hurricanes with heavy winds, which can force water into the building and be damaging to
the building envelope.

ASHRAE

HHC provide unique challenges to HVAC, plumbing, and thermal energy system designers. Considering

facility operation in the context of high OA and humidity, system reliability and building
resiliency cannol be understated. This Guide describes best practice examples of robust and reliable
systems emp ility, and functionality.

The ta!gel audience for this Guide is technical experts involved in building and energy systems design,

ion, and mai architectural and engineering professionals; and energy ser-
vice compames The content of this Guide may also be of interest to building owners, executive deci-
sion-makers, and energy managers of public, government, and military organizations.

The Guide was developed with partial support from the DOD Environmental Security Technology Cer-
tification Program, the Office of the Deputy Assistant Secretary of the Army (Energy and Sustainability),
and the International Energy Agency Energy in Buildings and Communities Program Annex 73.

Gestoe B esc @ oERDE

of Engineers -

The following significantly contril to the content of this Guide:

ASHRAE) e RO oo

pot® Lnates  SC'B

:"i

Print edition published by ISBN 978-1-955516-43-3 (paperback)
ISBN 978-1-955516-440 (PDF)

i Il

Product Code: 90308 3/23

e JOH U uSisag swajsAs A81au3 Jualjisay ioj3ping

US Army Corps
of Engineers.
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Editor: Dr. Alexander Zhivov S ACADEMY ENERGY

1114 GrouP {77

“Guide for Resilient Energy Systems Design in Hot and Humid Climates”

Editor: Dr. Alexander Zhivov, Ph.D, MBA

U.S. Army Engineer R&D Center, Champaign, IL
Ph.D in Mechanical Engineer

USACE / CERL

Army Network Enterprise Technology Command

* ASHRAE® Distinguished Service Award
 ASHRAE® Exceptional Service Award

e ASHRAE® Fellow

* International Forum on Energy Security Leader
e 250+ Books and Tech Papers
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Reference Material for Whole Building Design Guide /
Unified Facility Criteria (UFC) — 3-410-01 HVAC

Zspvoss £

Whole Building
M\ WBDG e i oo expmescoomt sssn

FEDERAL FACILITY CRITERIA CONTINUING EDUCATION ADODITIONAL RESOURCES

DESIGN RECOMMENDATIONS PROJECT MANAGEMENT -O&M

DEPARTMENT OF DEFENSE UNIFIED FACILITIES CRITERIA (UFC) / UFC 3-410-01 HEATING, VENTILATING, AND AIR CONDITIONING SYSTEMS, WITH CHANGE 8

UFC 3-410-01 Heating, Ventilating, And Air
Conditioning Systems, With Change 8

Date: 07-01-2013

Change / Revision Date: 07-21-2021

. Series: 3 - DISCIPLINE-SPECIFIC CRITERIA
Related Links 3-400: MECHANICAL

Status: Aclive

This UFC provides requirements and guidance in the design of heating, ventilating, and air-conditioning (HVAC) systems,
together with the criteria for selecting HVAC materials and equipment

Page(s): 101
View/Download:
Related Materials:

far Aur © e Crraton " gl
{ A 1l¢ {
JIG IPPIY 1eq Da 3
['7‘-—;_, ent Energy Systern ’ 1n in Hot and Humid nati A I

Criteria Change Request: (7 CCH
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“Guide for Resilient Energy Systems Design in Hot and Humid Climates”

CHAPTER 1. INTRODUCTION

CHAPTER 2. REQUIREMENTS FOR BUILDING THERMAL CONDITIONS UNDER NORMAL (BLUE SKY) AND
EMERGENCY (BLACK SKY) OPERATIONS IN HOT AND HUMID CLIMATE

CHAPTER 3. PARAMETERS FOR THERMAL ENERGY SYSTEM RESILIENCE
CHAPTER 4. BUILDING ENCLOSURE

CHAPTER 5. HEATING, VENTILATION, AND AIR-CONDITIONING CONSIDERATIONS FOR HOT AND HUMID
CLIMATES

CHAPTER 6. DISTRICT COOLING SYSTEMS

CHAPTER 7. EVALUATION OF MAXIMUM TIME TO REPAIR
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Chapter 1: 1.1 Geographical Areas ;i_‘lw_lhljfACADEMY%{Sﬁ

Focus ASHRAE® Climate Zones (0A, 1B, 2A, 3A)

Table 1-2. Examples cities located in the Equatorial region
that represent ASHRAE climate zones 0A, 1A, 2A, and 3A.

Country City ASHRAE Climate Zone Country City ASHRAE Climate Zone
> Brazil Barranquilla 0-A Marshall Islands | Kwajalein 0-A
< Mexi Acapul 0-A
Z Brazil Manaus 0-A Ensics ot
L Nigeria Lagos 0-A
= Monteria 0-A
s Panama Panama City-Tocumen 0-A
§ Providencia 0-A
E Philippines Manila 0-A
e w <~ -
7 l:!l Snfndos oA Puerto Rico San Juan-Luis Mufioz 0-A
-] % i
] "_!;“ Colorbita Quibdo 0-A Singapore Singapore Changhi 0-A
?_rf Recife 0-A SriLanka Colombo-Bandanariake 0-A
t Valledupar 0-A Thailand Bangkok 0-A
= Villavicencio 0-A Tanzania Dar Es Salaam 0-A
Neiva 0-A Brazil Belo Horizonte 1-A
Guam Guam 0-A Colombia Cali 1-A
; Coimbatore OA Japan lwo Jima 1-A
India i L
Nogpur oA Vietnam Da Nang 1-A
Honduras Tocontin/Tegucigal 2-A
Indonesia Bali Ngurah Rai 0-A Lo
= Kadena 2-A
_ Jamaica Kingston-Norman Manley O-A
) HRAE Japan Kumaijima 2-A
Kenya Mombasa 0-A
Naha 2-A
. g Malaysia Kuala Lumpur 0-A Ba %A
Figure 1-1. U.S. Department of Energy (DOE) climate zones. caramangs &
Medellin 2-A
3 N Colombia
Table 1-1. Thermal climate zone definitions (ASHRAE Standard 169-2020). Pasto 2-A
Thermal Zone Name I-P Units Sl Units Pereis 24
Ki -A
0 Extremely Hot 10,800 < CDDS0 °F 6000 < CDD10 °C Sagiehi - >
Kobe 3-A
1 Very Hot 9000 < CDDS0 °F < 10,800 5000 < CDD10 °C < 6000
Mexico Mexico City 3-A
2 Hot 6300 < CDDS0 °F < 9000 3500 < CDD10 °C < 5000 Y
Mexico Tuluca 3-A
o o ©, o,
3 Warm CDDS0 °F € 6300 and HDD65 °F < 3600 CDD10 °C < 3500 and HDD18 °C < 2000 Zimbabwe Harare 3A

[
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T ACADEMY ENERGY

1.2. Hazards Specific to Construction in Hot, Humid Climates 111 Group {2}

1.2.1. High Ambient Temperature, Humidity, and Dewpoint
1.2.2. Intense Rain Periods

1.2.3. Monsoons

1.2.4. Tropical Storms, Typhoons, and Hurricanes

1.2.5. Storm Surges

1.2.6. Floods

1.2.7. High Water Table

1.2.8. Seismic Considerations

[
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1.3. Special Issues Related to Coastal Areas 111} Grour {em

1.3.1. Tsunamis

1.3.2. Prolonged Elevated Temperatures

1.3.3. Salt-Laden Air

1.3.4. Severe Tidal Fluctuations

[
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1.4. Major Issues Affecting Building Sustainability in Hot & Humid Climates [

PROBLEM: Mold

1.4.1. Mold Considerations - Conditions for Mold Growth

High Heat 80°F to 100°F

+
Relative Humidity (RH) 70-100%

Ideal Conditions for Mold Growth

[
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1.4. Major Issues Affecting Building Sustainability in Hot & Humid Climates

PROBLEM: Mold

5B ACADEMY ENERGY
IV GROUP

7 SDVOSB ¢

1.4.1. Mold Considerations - How Mold Grows

HOW MOLD GROWS

1. MOLD SPORE LANDS ON SURFACE

2. MOLD SPORE GERMINATES

3. ADD MOISTURE

4. MOLD GROWS

Moist food source
Spore lands on a moist surface

Enzymes use surface moisture to
dissolve food

- Spore germinates, producing filaments {(hyphae)

— Hyphae extend both reach and area of absorptive

surface. Fungal metabolism generates more
surface moisture to accalerate growth.

‘ 3 _~— Hyphae grew thickly, digaing into the

! surface and forming a protective mat
mycelium) that keaps the surface moist
even if surrounding air is dry

—
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nold grows conidia, which
2 and release spores o

Figure 1-3. Mold growth stages (courtesy of Lew Harriman, Mason-Grant).
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Army Finds Mold in Over 2,000 Facilities after Service-Wide Inspection 5 ACADEMY ENERGY

"_|||||’ GROUP

7 SDVOSB ©

CREDIT: ArmyTimes.com by: Jonathan Lehrfeld

Senior Leaders at Fort Stewart and Hunter Army Airfield, Georgia,
check barracks facilities for mold and other maintenance concerns.

[
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1.4. Major Issues Affecting Building Sustainability in Hot & Humid Climates /_.”"_r LR

PROBLEM: Mold

1.4.1. Mold Considerations - Health Effects of Toxigenic Molds and Mycotoxins.

1. ALLERGY:
Type-1 allergy or immediate type hypersensitivity
2. REACTIONS:
Delayed-type hypersensitivity reactions
3. INFECTION
4. NERVE IRRATION:
Mucous membrane and trigeminal* nerve irritation (sensory info to skin/sinuses/face)
5. HEADACHES, NASAL STUFFINESS, NAUSEA, VOMITING:
Adverse reactions to odor or pseudo allergy
6. TOXICITY & DAMAGE SKIN, LUNGS, GUT, VASCULAR SYSTEM, BRAIN-CENTRAL NERVOUS SYSTEM:
Toxicity or neurotoxicity by molds and mycotoxins
7. IMMUNE SYSTEM DAMAGE:
Immunotoxicity induced by molds and mycotoxins.

[
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1.5. Corrosion EE ACADEMY ENERGY "%
\ ll I Il[ GROUP 1SDVOSB _

PROBLEM: Corrosion

PROBLEMS:
Rapid Rust
Rapid Decay

Premature Failure / Increased Life Cycle Costs

Problems Across Many Systems

* Building Envelopes

* HVAC Systems

 Cooling Energy Generation, Storage, and Distribution Systems

SOLUTIONS:
Build With: Minimal Exposure to Corrosive Environment

Corrosion-Resistant Materials
Corrosion-Resistant Coatings
Humidity Control

[
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ACADEMY ENERGY

PROBLEM: Corrosion i oy

CORROSION POLICY AND OVERSIGHT

OFFICE OF THE DEPUTY ASSISTANT SECRETARY OF DEFENSE
FOR MATERIEL READINESS

Director, Corrosion Policy and Oversight
Mr. Robert A. Herron
4 August 2020

[
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' | ACADEMY ENERGY

PROBLEM: Corrosion Cost Impacts are Increasing 1114 Grour Lo

CORROSIONN

\&rks/

Notional View of Corrosion Impacts

CORROSION POLICY AND OVERSIGHT

$29,000.00

$27,000.00

$25,000.00 o el
$23,000.00

$21,000.00 ! T x
#15,00000 wst - Mx Costs are increasing by $548M per year

$17,000.00

$15,000.00
2006 2008 2010 2012 2014 2016 2018 2020
« =« MxS (linear) X Total Maintenance Cost (SK)

[
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CHAPTER 5. HEATING, VENTILATION, AND AIR-CONDITIONING W) ACADEMY ENERGY "

\ ll I IV GROUP ¥° \?Dw}:‘:% 3

CONSIDERATIONS FOR HOT AND HUMID CLIMATES

Proper Design

=
Resilient Equipment Specification
+
Communication of Operational Requirements
=
Operation in Accordance with Design Requirements

-

Maintenance

HVAC can Protect Interior of Building that Envelope Alone Cannot

[
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Chapter 5: HVAC

SOLUTION: Separate Outdoor Air Pretreatment Dehumidification (Latent Load) &
Building Cooling Load (Sensible Load)

1L

| ACADEMY ENERGY ¢
' GROUP

Return air from
the building

Optimized supply
air temperature

and humidity to -

the building On-board.
pre-engineered
o — controls
e Cool, dry, /
clean air /’

Warm, humud
outdoor air

Chilled Water
supply and return
connections

Image courtesy Altaire Systems, LLC (www.altairesystems.com).

Figure 5-3. Example outdoor air pretreatment device that decouples latent and sensible
cooling loads.

©2021 Altaire Systems, LLC | Confidential
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Federal Government Technology Innovation Programs: GSA/DoE

. | PES® ACADEMY ENERGY m m
U.S. General Services Green Proving Ground Program (GPG) i ey )

in Partnership with U.S. Department of Energy

pY GPG

Green Proving Ground Program

U.S. DEPARTMENT OF Energy Efficiency &

EN ERGY Renewable Energy

The Green Proving Ground program leverages GSA’s real estate portfolio to evaluate innovative
building technologies. The program aims to drive down operational costs in federal buildings and help
lead market transformation through the deployment of new technologies.

[
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Federal Government Technology Innovation Programs: GSA/DoE

. i 5B ACADEMY ENERGY ¢ ™2
U.S. General Services Green Proving Ground Program (GPG) 1[4 Croup L)

in Partnership with U.S. Department of Energy

G PG ’ _,.-:.,..-- n
Green Proving Ground Program

U.S. DEPARTMENT OF | Energy Ef—ﬁciency &

EN ERGY Renewable Energy

2021 — Award Winners
Academy Energy Group & Altaire Systems
HVAC DEHUMIDIFICATION

[
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Federal Government Technology Innovation Programs: GSA/DoE
U.S. General Services Green Proving Ground Program (GPG) GROUP
in Partnership with U.S. Department of Energy

ADEMY ENERGY

G5 A GPG Ward R. Burke United State Courthouse
P\

Green Proving Ground Program

Humidity Damaging Building — See Ceiling System Bowing
ENERGY | ey Effiency & ENERGY WASTE: The Boiler Operates Year-round to Battle the Humidity

Renewable Energy

[
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Federal Government Technology Innovation Programs: (DoE)
U.S. Department of Energy’s
High Impact Technology (HIT) Catalyst Program

5B ACADEMY ENERGY ¢ 20
I} 1 SDVOSB ¢

High Impact Technology Catalyst

Buildings

-_-.'-"'—"'-"-'f::_::l__ U.S. DEPARTMENT OF

& ENERGY

The High Impact Technology (HIT) Catalyst is designed to help identify, prioritize
and deploy cost-effective, innovative, energy-efficient technology solutions.

[
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Federal Government Technology Innovation Programs: (DoE)
(EES® ACADEMY ENERGY 7

U.S. Department of Energy’s (I}
High Impact Technology (HIT) Catalyst Program

U.S. Navy — Naval Support Activity (NSA) Orlando, FL
National Renewable Energy Laboratory (NREL) — Instrumentation & M&V

For Seven (7) Air Pre-Treatment Units
N

Ny 2
A
MM
i

-
ol
p—
| =
L.

B \
ot

h

) N =
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i . . TSN ACADEMY ENERGY ¢
Latent Cooling vs. Sensible Cooling

IV Group o)

e Latent Cooling. Removal of water from the air by means of condensing

water vapor from the air through cooling that results in a reduction in
dewpoint temperature of the airstream.

e Sensible Cooling. Removal of heat from an airstream that does not

result in a change in water vapor content and that results in a decrease

in the measured DBT of the air with no change to dewpoint
temperature.

[
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The Humidity Problem B <ot

High air velocities lead to

carry-off from the coil, Return air from
. . _ the building

saturating the air |

Spaces are overcooled on all o wnstream of the fan and

but peak summer days creating mold growth Cooling coils unc.ie.r§izef1
resulting in poor comfort potential in the unit for peak dehumidification
control or high reheat loads days

and high energy costs

Outside air dampers closed due
to peak load issues resulting in
underventilation, reduced
productivity and negative

Cold, saturated building pressurization

supply air

Warm, humid
outdoor air
Cold saturated air is sent to the
space creating condensation on
air distribution surfaces leading
to mold growth

[
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Legacy Market Solutions e

[
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Advanced Dehumidification Airstream Pretreat Technology (ADAPT™) |||l’ A oo o

Return air from
the building

Optimized supply
air temperature
and humidity to

the building On-board
pre-engineered
controls
Cool, dry,
clean air /
- /
—-—
"

Warm, humid
outdoor air

Chilled Water
supply and return

connections Altaire ADAPT unit

[
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Psychrometric

Analysis

o | ACADEMY ENERGY
GROUP

#ltaire

\'&‘-
i ' !
HEALTH, COMFORT, QUALITY . — w o IE
PSYCHROMETRIC CHART 2N /e
Typical Operating Room Example Z =
10,000CFM total / 2,500CFM OSA ) ;
3,000SF, 20.5 btu/SF, 88% SHR ) M%‘? AT
42F CGHWST & I e INS/ |
&é“ » OSA (25%) et~
, & 83F DB %
1. ADAPT CHW cooling 4 % 77.7E DP
(25GPM, 20FT WPD total) @é‘? 5 . Houston 0.4%
. o éﬁ'?ﬁ Dehunrnav !
3. ADAPT dry and cool air X% = | \:
mixed with return & &
4. AHU Cooling Coll Y QG S
trims to meet sensible
load as needed (here j &
60F DB at 48.5F DP) % ;
2. ADAPT reheat i o~ i % i "e— =
from on-board CHW % '_ 2
energy recovery R inae =
S HA (?5%}
7, 5 B 65F DB
5 49F DP
40 o : 55% RH %
. . ADAPT SA RS Pk
g ‘ (OSA 25%) ~ -
2 -~ 60F DB o~ MA (100%) - ~ < ~
: : — 46.8F DP 19\3: 63.7F DB
o 62% RH oree 48.5F DP ~ ~ ~ %

S

~L
SRR

sS==s

VAPOR PRESSURE - INCHES OF MERCURY

DEW POHNT - °F

75

g5

&

EMTHALFY - BTU PER POUNMD OF DRY AlR
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U.S. Navy — Naval Support Activity (NSA) Orlando, FL B ooy Gy

] I GROUP

Data from the Field

Leaving Dewpoint and DB Temps vs.Entering Conditions
Leaving Dewpoint Setpoint = 50F

—Lvg Dewpt ——LvgDBTemp ——Ent OSA Dewpt Ent OSA Temp
90

80

70 . .."'-r._ — e — ‘7"“.‘_‘7 — —

s N e
50 /\’\——/\/’\/

40

30

20
0 2 4 6 8 10 12 14 16 18 20

FXEm) ACADEMY ENERGY

(MY GROUP 1
I"Il ©2021 Altaire Systems, LLC | Confidential %lta I re



ADAPT Integrated Heat Recovery

5 ACADEMY ENERGY
] I GROUP

ADAPT Coil Layout TOP VIEW ADAPT designed with
' _ low pressure drop
Coaling & Desaturation / based on unit size, coil

Outside air is filtered,
delivering cleaner
outdoor air to the
existing AHU system,
reducing downstream
filter loading

Dehumidifying

Coil Section

Reheat Coil
Section

Integrated desaturation
coil enables control to
ensure thereis no
fogging downstreamin

selection, and
configuration to allow
the unit to be bolted
onto most existing
AHUs without limiting
airflow

7 SDVOSB ¢

the AHU when mixing
with return air

> >

Air filtration

Single valve is used
to control both temp
and humidity of the
leaving air

X

CHW Outlet

CHW Inlet ‘

Eltaire

©2021 Altaire Systems, LLC | Confidential



Application Performance Examples: Peak Sensible Load Day

Example Peak Sensible Day Requiring 56F Supply Air Temp to Meet Space Loads (SHR=0.91)

:> OUTDOOR AIR (20%)
92F DB, 72F DP, 52%RH >
Typical AHU MIXED AIR g FAN SECTION DISCHARGE
. 77.5F DB, 59.1F |[E= 53.7F DB, 53.7F DP, 56F DB, 53.7F >
Design DP, 53.1%RH e 100% RH DP, 92%RH
RETURN AIR (80%) S
74F DB, 55F DP, 52%RH
OUTDOOR AIR | ALTAIRE ADAPT
:> (20%) 56F DB, 48F DP,
92F DB, 72F DP 75% RH =
. MIXED AIR o FAN SECTION DISCHARGE
With ADAPT 70.3F DB, 53.7F 2 54F DB, 53.7F DP, 56F DB, 53.7F >
DP, 55.6%RH ) 98.9% RH DP, 92%RH
:> RETURN AIR (80%) S
74F DB, 55F DP, 52%RH
) ACADEMY ENERGY
‘""V GROUP




Application Performance Examples: Part Load Day

Example Part Load Day Requiring 62F Supply Air Temp to Meet Space Loads (SHR = 0.88)

=

OUTDOOR AIR (20%)
77F DB, 66F DP, 69%RH

Typical AHU
Design

RETURN AIR (80%)
74F DB, 55F DP, 52%RH

MIXED AIR
74.6F DB, 57.6F
DP, 55.3%RH

—

OUTDOOR AIR
(20%)
77F DB, 66F DP

ALTAIRE ADAPT
55F DB, 48F DP,
77% RH

With ADAPT

=

) ACADEMY ENERGY
‘""V GROUP

RETURN AIR (80%)
74F DB, 55F DP, 52%RH

MIXED AIR
70.1F DB, 53.7F
DP, 56%RH

COOLING COIL

COOLING COIL

—

Overcooled
or Requires
Reheat

FAN SECTION DISCHARGE
53.7F DB, 53.7F DP, 56F DB, 53.7F

100% RH DP, 92%RH

FAN SECTION DISCHARGE
59.7F DB, 53.7F DP, 62F DB, 53.7F
80.5% RH DP, 74.2%RH




NREL Modeled Energy Savings | ACADEMY ENERGY

Sample Typical Office Building — Atlanta, GA

Whole Bldg HVAC Total
45 25
40
i 0 -3
7 = 15
& 23 &
3 20 )
é é 10
15
10 5
5
0 0
M Baseline W ADAPT M Baseline WADAPT
Heating - Natural Gas Cooling - Electricity
1200 180
160
1000
140
800 120
= < 100
S 600 2 5
E E
400 60
40
~ 1 . I o | |I | I
0 I | - - I l 0 I
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
B Base W ADAPT B Base MW ADAPT

) ACADEMY ENERGY

GROUP .
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ECM Calculations and M&V

« Altaire has developed a detailed 8760 ECM calculator based on
the existing conditions and application of ADAPT

* Field Measurement and Verification
— CHW tons
— CHW Plant kWh
— Reheat: HHW, steam, electricity
— AHU Fan kWh

« Adjusted baseline may be needed for buildings with OSA flows
below design / new ASHRAE reguirements.

[
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Advanced Dehumidification Airstream Pretreat Technology (ADAPT™) {11} GrouP {5
Space temperatures can tnhe;ti)rl:\i lziirnfgrom
be maintained without Cooling coils are no v /
overcooling or additional longer wet, eliminating ' /
reheat energy carry-off and reducing

Optimized supply
air temperature
and humidity to

| pitaire

water flow rates

the building On-board
pre-engineered
controls
Cool, dry,
clean air /
- /
-—

Warm, humid
outdoor air

/ / Outside air flow rates can

be maintained or
increased without
capacity issues

Supply air is far from
saturation, eliminating
conditions for mold growth

Chilled Water
supply and return
connections Altaire ADAPT unit

[
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ADAPT Products (patent no. US11,441,797)

Advanced Dehumidification Airstream Pretreat Technology

* Handles 100% of dehumidification loads, protecting -
downstream systems from moisture | /
* Available in 2500, 5000, & 10,000 cfm capacities -

e Constructed to last 20+ in marine environments using marine
grade aluminum and 316 stainless steel

“f:.-ltqire

* Dehumidification capacity for the most extreme conditions,
adding resiliency and flexibility

* Energy efficient design with integrated heat recovery delivers
lower peak chilled water flows and loads

 ASHRAE 90.1 compliant, can eliminate exhaust heat recovery
* Options for boost fan, preheat, and bypass
* MERV 8 pre-filter and MERV 14 final filter - low pressure drop

-

* Shipped as one unit but can be broken down for site-assembly

* Units can be stacked to meet additional capacity requirements ;0 ajtaire systerms, LLC | Confidential ¢—=ltqire
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ADAPT New Construction & Retrofit Design Considerations Rl Grour e

Reduced downstream AHU size and cost

— Decoupling latent cooling fundamentally changes the incoming design
conditions

— Higher face velocities -> less coil area

— No dehumidification -> less rows on the coils
— Dry coils -> higher delta T

— Smaller AHU -> easier install

 ADAPT unit has high delta T (17F+)
— Lower pump energy A
— Smaller distribution pipe sizes
— More efficient chillers

* Integrated CHW reheat eliminates need for downstream reheat
(ASHRAE 90.1 compliant)

* Decoupling latent and sensible control allows the supply air temp
from the AHU to be reset, reducing cooling energy / improving
space comfort

* Integrated CHW reheat can reduce peak cooling loads, enabling
higher outside air flow rates without energy penalty




Comparative Replacement Options: pr—

25,000 CFM AHU with 5,000 CFM Outside Air

Replacement AHU (Typical Solution) Replacement AHU + ADAPT

S
(&)

B0
=
©

Q
(&)

Cooling Coil

Outside Air

e 8.5ft x 8.5ft: 50% larger with e 6.5ft x 6.5ft: 50% smaller with
significantly larger coil, cannot fit significantly smaller coil, sections can
through a doorway for installation fit through a standard door

* $250,000 AHU cost * $150,000 AHU cost + $125,000 ADAPT

* Major site disruption to install * No site disruption for indoor
indoors installation

* Annual Operating Cost': $26,200/yr . Annual Operating Cost!: $12,400/yr

(1) Annual operating cost assumes 15kW BPH, $0.12/kWh electricity cost, 60 hours per week operation; includes airside economizer.

[
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ADAPT DOAS e

Dedicated Qutside Air System

e Adds fan to the ADAPT system to enable

standalone operations Optimized supply
. . air temperature
* Available in 2500, 5000 and 10,000 cfm and humidity to
capacities the building

e Delivers dry, neutral ventilation air
without additional reheat energy or
systems —_ "

Warm, humid
outdoor air

* Energy efficient design with integrated
heat recovery delivers lower peak chilled |
water flows and loads s

* Integrated MERV 8 pre-filter with MERV
14 final filter

* Shipped as one unit but can be broken
down for site-assembled applications

e Units can be stacked for additional
capacity requirements

[
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de Air System (DOAS)

ADAPT Dedicated Outs
10,000 CFM
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New York State Certified

Service-Disabled Veteran-Owned Business

ACADEMY ENERGY
G ROLIP

Contact Us

Andy Lynch — Business & Project Development

Phone — 312.931.7443

Email — Andy.Lynch@AcademyEnergyGroup.com

Web — www.AcademyEnergyGroup.com

Thank you for participating!
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