% TRANE

Agenda and Objectives
@ Ingersoll Rand

Trane Engineers Newsletter Live Series
Dedicated Outdoor Air Equipment

Previous ENLs have discussed system design and control considerations for dedicated outdoor-air systems.
This ENL will shift the discussion to the various types of equipment used for dedicated OA conditioning,
from packaged DX units to split DX systems to air handlers and water chillers.

By attending this ENL you will be able to:

1. Summarize the definition of a dedicated OA unit

2. Identify what leaving-air dew point is required

3. Summarize what the difference between cold versus neutral-temperature air
4. Identify ASHRAE Standard 90.1 requirements related to dedicated OA systems
5. Identify specific dedicated OA equipment configurations

Agenda

1) Opening (welcome, agenda, introductions)

2) Overview
a) What is a dedicated OA unit?
b) Review content from previous broadcasts
) Review of ASHRAE 90.1 requirements relates to DOAS

3) Specific dedicated OA equipment configurations
a) Identify the goal(s)/purpose of the dedicated OA unit (
b) Goals = Dehumidify Ventilation Only + Meet ASHRAE 90.1
) Goals = Dehumidify to Offset Space Latent Loads + Meet ASHRAE 90.1
d) Goals = Dehumidify Ventilation Only + Exceed 90.1 (Higher Efficiency)
e) Goals = Dehumidify to Offset Space Latent Loads + Exceed 90.1 (Higher Efficiency)
a) Cooling/heating sources (list advantages and drawbacks of each)

4) Summary



% TRANE

Presenters
(’/@Ingersoﬂ Rand

Trane Engineers Newsletter Live Series
Dedicated Outdoor Air Equipment

(2011)

Ronnie Moffitt | applications engineer | Trane

Ronnie joined Trane in 1996 and currently is an airside applications engineer whose responsibility is to aid design
engineers and Trane sales personnel in the proper design and application of HVAC systems. His primary focus has
been dehumidification and air-to-air energy recovery design. This includes the development, design and control
optimization of desiccants in commercial HVAC systems. He has several patents related to this subject and serves

on related AHRI and ASHRAE engineering committees.

Ronnie led the development of the Trane CDQ system, a winner of the R&D 100 Award for The Most
Technologically Significant New Products of 2005. He is a certified Energy Manager (CEM) by Association of Energy
Engineers and received his B.S. in Aerospace Engineering from Syracuse University.

John Murphy | applications engineer | Trane

John has been with Trane since 1993. His primary responsibility as an applications engineer is to aid design
engineers and Trane sales personnel in the proper design and application of HVAC systems. As a LEED Accredited
Professional, he has helped our customers and local offices on a wide range of LEED projects. His main areas of
expertise include energy efficiency, dehumidification, dedicated outdoor-air systems, air-to-air energy recovery,
psychrometry, and ventilation.

John is the author of numerous Trane application manuals and Engineers Newsletters, and is a frequent presenter
on Trane’s Engineers Newsletter Live series of broadcasts. He also is a member of ASHRAE, has authored several
articles for the ASHRAE Journal, and is a member of ASHRAE’s “Moisture Management in Buildings” and
“Mechanical Dehumidifiers” technical committees. He was a contributing author of the Advanced Energy Design
Guide for K-12 Schools and the Advanced Energy Design Guide for Small Hospitals and Health Care Facilities, and
technical reviewer for The ASHRAE Guide for Buildings in Hot and Humid Climates.

Paul Solberg | applications engineer | Trane

A mechanical engineer from the University of Wisconsin at Platteville, Paul is a 35-year veteran of Trane. He
specializes in compressor and refrigeration systems, and has authored numerous Trane publications on these
subjects, including application manuals, engineering bulletins, and Engineers Newsletters. Paul served in the
technical service and applications engineering areas at various manufacturing locations, where he developed
particular expertise supporting split systems, small packaged chillers, rooftop air conditioners, and other unitary
products.
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Ingersoll Rand

is a USGBC Education Provider
committed to enhancing the
professional development of
the building industry and LEED

Professionals through high-quality
EDUCATION
PROVIDER continuing education programs.

As a USGBC Education Provider,
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USGBC-established operational and
educational criteria. and are subiect

Dedicated Outdoor-Air Equipment

Dedicated Outdoor-Air Equipment
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“Trane” is a Registered Provider with The American

&“U [.'4, Institute of Architects Continuing Education Systems.
< /0 Credit earned on completion of this program will be
5 = reported to CES Records for AIA members. Certificates of
= Completion for non-AlA members available on request.
= W
/‘, y This program is registered with the AIA/CES for
0.7 continuing professional education. As such, it does not

include content that may be deemed or construed to be
an approval or endorsement by the AIA of any material of
construction or any method or manner of handling, using,
distributing, or dealing in any material or product.
Questions related to specific materials,

methods, and services will be addressed

at the conclusion of this presentation.
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Learning Objectives

= Summarize the definition of a dedicated OA unit
= |dentify what leaving-air dew point srequired

= Summarize what the difference between cold velss
neutral-temperature air

= |dentify ASHRAE Standard 90.1 requiremensrelated
to dedicated OAsdens

= |dentifygecific dedicated OA equipment configuratiors

Dedicated Outdoor-Air Equipment
Today’s Topics

= Definition of a dedicated OA unit
* What leaving-air dew point srequired?
» Cold vessneutral-temperature air?

= ASHRAE 90.1 requiremensrelated to
dedicated OAsgens

= Specific dedicated OA equipment configuratiors

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand 3
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Today’s Presenters

John Murphy Ronnie Moffitt
Applications Applications
Engineer Engineer

Paul Solberg
Applications

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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What is a Dedicated OA Unit?

AHRI Standard 920 (currently in development)

A dedicated OA unit “operatef in combination with a
separate sensible cooling system to satisfy the entire
building humidity load. Thesgem ssized to maintain a
prescribed ventilation rate under any load condition.
The ventilation rate can be cordant or varied baed on the
building operation or occupancyschedule or in reporee to
the actual occupancy. It may pre-condition outdoor air
by containing an enthalpy wheel,sergble wheel, desccant
wheel, plate heat exchanger, heat pipesor other heat or
mastrarger apparatis It may reheat the ventilation air by
containing a reheat refrigerant circuit, ersble wheel, heat
pipe, or other heat or mastrarder apparatis”

Satisfies entire building

May pre-condition humidity (latent) load

outdoor air using

air-to-air energy recovery May reheat dehumidified
/7 ventilation air
m II ‘ dedicated
. . OA unit
Delivers prescribed
(typically minimum)
ventilation rate
Operates in combination
with a separate sensible ‘ ‘
cooling/heating system I_ [

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand 5
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Dedicated OA Systems

= What leaving-air dew point srequired?
» Cooled, but not dehumidified
» Cooled and dehumidified

example: kitchen

Cooled But Not Dehumidified
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Dedicated Outdoor-Air Equipment
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example: fan-coils, VAV, WSHPS_, VRF
Cooled and Dehumidified
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What Leaving-Air
Dew Point is Required?

= “Dedicated Outdoor-Air Ventilation
Sydens Engineers Newsletter Live
broadcat, APP-CMCO008-EN (2001)

= "Dedgning Dedicated Outdoor-Air
Syens" Trane application guide
SYS-APGO001-EN (2003)

= "Dedicated Ventilation Sygeng"
Engineers Newsletter 30-3 (2001)

= Morrg W. 2003. “The ABGsof DOAS:
Dedicated Outdoor Air Sydens”
ASHRAE Journal (May)

= Murphy, J. 2006. “Smart Dedicated
Outdoor Air Sygens” ASHRAE
Journal (July)

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand 7
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example: chilled beams, radiant cooling
Cooled and Over-Dehumidified
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Dedicated OA Systems

= What leaving-air dew point srequired?
= Cold vessneutral-temperature air?

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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@@‘

1380 cfm
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Dedicated Outdoor-Air Equipment
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Cold versus Neutral

= Lesoverall cooling capacity

= Lesoverall cooling energy

e Serdble cooling provided by cold conditioned OA
reducesrequired cooling capacity of local HVAC unit

e Cooling (dehumidification) capacity of the dedicated
OA unit sthesame in either cae

e Serdble cooling provided by cold conditioned OA
reducescooling required from local HVAC unis

Cold versus Neutral

neutral to cold to cold to
space/unit space local unit
dedicated OA unit
cooling capacity, tons 3.4 3.4 3.4
reheat capacity, MBh 9.3 0] (0]
fan airflow, cfm 450 450 450
local HVAC unit
cooling capacity, tons 2.4 1.6 1.6
fan airflow, cfm 1380 930 1380

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

11
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Cold versus Neutral

= Lesoverall fan energy, if OA sdelivered cold
(or cool) directly togaces
e Cold conditioned OA removesome of thepacesrsble
cooling load, which reducesthe airflow needed from
local HVAC unis

 Airflow delivered by the dedicated OA unit sthesame in
either cae

Won’t Delivering OA Cold
Overcool the Space?

Qsspace = 29,750 Btu/h (design load)

Qsca  =1.085 x 450 cfm x (74°F — 52°F)
= 10,740 Btu/h

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 12
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When Should | Reheat Dehumidified OA?

= Applicatiorswheregacesrsble cooling loadsdiffer
greatly at any given time (e.g., hotek dormitorie
= To avoid overcooling at part-load conditiors
» Implement demand-controlled ventilation to reduce
outdoor airflow sspopulation changes
 Activate heat in the local HVAC unit (few zones WSHP)
» Reheat dehumidified air in dedicated OA unit
(corsder w8ng recovery energy)

Reheating Dehumidified OA

BAS

~ |
o @ s
@

kK @
. |e C

HVAC units o -

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand 13
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When Should | Reheat Dehumidified OA?

= Applicatiorswheregacesrsble cooling loadsdiffer
greatly at any given time (e.g., hotek dormitorie
= To avoid overcooling at part-load conditiors
» Implement demand-controlled ventilation
* Activate heat in the local HVAC unit
» Reheat dehumidified air in dedicated OA unit
= Applicatiorsrequiring lower-than-normal dew poins

= To avoid condermtion when conditioned OA B
delivered to the ceiling plenum

Dedicated OA Systems

= What leaving-air dew point srequired?
= Cold vessneutral-temperature air?
= How will conditioned OA be delivered togaces?
* Directly to eachgace
* To intake of each local unit
» Toaupplysde of each local unit
 To ceiling plenum, near each local unit

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand 14
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ASHRAE 90.1 and Dedicated OA Systems

Minimum equipment efficiencies
Fan power limitation
Economizer

Exhalg-air energy recovery

Limitation onSmultaneous
heating and cooling

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

15
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Section 6.4.1, mandatory requirements

Minimum Equipment Efficiencies

= Currently there sno rating or certificationgandard
for DX dedicated OA equipment,0 ASHRAE 90.1 does
not Ig& a minimum efficiency requirement
“6.4.1.3 Equipment Not Listed. Equipment not

listed in the tables referenced in Sections 6.4.1.1
and 6.4.1.2 may be used.”

= AHRI Standard 920 sunder development

Section 6.5.3.1, prescriptive requirements
Fan Power Limitation

= What is a “fan system”?

“fan system bhp: the sum of the fan brake horsepower
(bhp) of all fans that are required to operate at fan system
design conditions to supply air from the heating or cooling
source to the conditioned space(s) and return it to the
source or exhaust it to the outdoors” (Section 3.2)

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 16



% TM”E@ Engineers Newsletter Live

example 6-DDD

User’s Manual for 90.1-2010

QUESTION: A wing of an elementaryshool building served by
eight WSHPs each equipped with a %-hp fan motor and<erving a
fgle clasoom. Ventilation air ssupplied directly to each clasoom by a
dedicated outdoor-airggem. Each clasoom requires500 cfm of
outdoor air, the DOAS delivesthe total of 4000 cfm of conditioned
outdoor air tBng a 5-hp fan. Doesthssgem need to comply with
ection 6.5.3.1?

ANSWER: Each WSHP is a separate fan system becaue each
hasaseparate cooling and heatingource. The power of the DOAS
fan must be allocated to each heat pump on a cfm-weighted bas

example 6-DDD

User’s Manual for 90.1-2010

= DOAS delivers 500 cfm to each classroom
= 1/, (500/4000 cfm) of the DOAS fan power is added to
the fan power for each WSHP
» Y/gof Shp=5/ghp
» 3/, (heat pump) + 5/5 (DOAS) =13/ hp

= Even with DOAS fan allocated, each heat pump “fan
system” is less than the 5 hp threshold, so the system
does not need to comply with the fan power limitation
of Section 6.5.3.1

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 17
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Section 6.5.3.1, prescriptive requirements

Fan Power Limitation

= Only appliesto fansgens> 5 hp

= Each fansgemdhall not exceed:
e Option 1: fangdem motor nameplate hp
e Option 2: fangdem bhp

= Exceptiors

a. Health andsafety @gdensmaintaining
pace-togace presire differencey

b. Individual exhawt fars< 1 hp

Section Sl prescriptive requirements
Economizers

“6.5.1 Economizers. Each cooling system that has a fan
shall include either an air or water economizer meeting
the requirements of Sections 6.5.1.1 through 6.5.1.4.”

= Md notable exceptiors
a. Cooling capacity < 54,000 Btu/hr (4.5 torg
b. Sygensthat e non-particulate air treatment
d. Sygenswith conderger heat recovery
e. Radential with cooling capacity < 270,000 Btu/hr

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

18
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If an Economizer is Required...

Ovesdze the dedicated OAsgem to “provide up to
100% of desgnsupply air quantity air for cooling”

Include asecond OA intake (path) for aisde
economizing

Watedde economizing
* Fan-coif radiant cooling

Comply wng Energy Cat Budget (Section 10) method,
rather than precriptive requirements

Section 6.5.6.1, _prescriptive requirements
Exhaust-Air Energy Recovery

For dedicated (100%) OAsgens exhald-air energy
recovery srequired on more @naller)sdensfor many
climate zones

|

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

Engineers Newsletter Live
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Section 6.5.6.1, prescriptive requirements

Exhaust-Air Energy Recovery

“...at least 50% energy recovey effectiveness.
Fifty percent energy recovery effectivenggs shall mean a
change in the enthalpy of the outdoor air Qupply equal to
50% of the difference between the outdoonair and return

air enthalpies at design conditions.”
Be careful of
this term!

75°F DB
63°F WB
28.5 Btu/Ib
OA
95°F DB
78°F WB
41.3 Btu/Ib Pleaving < 34.9 Btu/Ib

ASHRAE_Standard 84 and AHRI Standard 1060
Effectiveness

I’hOA (hl — hz) “total energy exchange rate”
X

& =

Mmin (h1 — h3) “maximum energy exchange rate”

mOA

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

20
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different definitions of effectiveness

Example of Unbalanced Airflows (i, <o,

10,000 cfm  (41.3 — hy)

50% = x
8,000 cfm  (41.3 — 28.5)

m) h, = 36.2 Btu/lb

Does not meet
ASHRAE 90.1

8,000 cfm

hs = 28.5 Btu/Ib

h, = 34.9 Btu/Ib to meet ASHRAE 90.1

10,000 cfm

h, = 41.3 Btu/Ib

“As-Applied” vs. “Rated” Effectiveness

= Be careful not to confue “asapplied” effectivenes
(required by ASHRAE 90.1) with “rated” effectivenes
per AHRI 1060
= Strive for balanced airflons
* Bring back ssmuch exhaud air aspasble

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 21
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exhaust-air energy recovery

Using Restroom Exhaust

bypass damper i,

( flow-measuring damper restroom EA
g N
EA EA
reliet
damper

total-energy
wheel

oAmp= -I t)-r— ' O .

]
preheat " mv heating cooling
coil coil  coil
bypass
damper

ASHRAE 62.1—2_010
Recirculation of Restroom Exhaust

“5.16.3.2.5. Class 2 air [which includes restrooms] shall not be
recirculated or transferred to Class 1 spaces.

Exception: When using an energy recovery device, recirculation
from leakage, carryover, or transfer from the exhaust side of the
energy recovery device is permitted. Recirculated Class 2 air
shall not exceed 10% of the outdoor air intake flow.”

Vs
EATR < 10%
OA Exhatg Air Trardfer Ratio sdefined by
V, ASHRAE Standard 84 and certified by

AHRI Standard 1060

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand 22
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Section 6.5.2, prescriptive requirements

Simultaneous Heating and Cooling

“6.5.2.3 Dehumidification. Where humidistatic controls
are provided, such controls shall prevent reheating,
mixing of hot and cold airstreams, or other means of
simultaneous heating and cooling of the same airstream.”

= Exception A:

“The system is capable of reducing supply air volume to
50% or less of the design airflow rate or the minimum outdoor
air ventilation rate specified in ASHRAE Standard 62.1 ...
whichever is larger, before simultaneous heating and cooling
takes place.”

= See example 6-TT, User’s Manual for 90.1-2010

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

23



% TRANE

Engineers Newsletter Live

dedicated outdoor-air equipment

Which Configuration is Best?

3) Efficiency Target

2) Cooling Duty

4) Cooling Source

Bl What is the Dehumid

ification Duty?

infiltration

ventilation

permeance

latent

typical latent loads
for a school classroom

space (indoor)

loads

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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what is the dehumidificatio

n duty?

Dehumidify Ventilation Air Only

lle
g

dedicated
OA unit

ventilation
latent load

-

load due to ventilation

» Space latent loads must be

e 4

local
mmm (| HVAC unit

» Dedicated OA unit removes latent

removed by local units (any space
dehumidification is coincidental)

Dehumidify Ventilation Air Only
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Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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what is the dehumidification duty?

Dehumidify the Space (for Comfort)

dedicated
OA unit

ventilation

latent load \

» Dedicated OA unit removes both
ventilation and space latent loads

E v (controls space humidity)
e Local HVAC units need only
remove space sensible loads

local
— mmm (| HVAC unit

dehumidify the space (for comfort)

What Leaving-Air Dew Point is Required?

Asimptiors
+ 200 Btu/h/pemon latent load
55 .
« 75°Fspace temperature

5o e [pooon Lomaoa 60% space RH

5% space R
M

50% space i

35

30

leaving-air dew point, °F
dey
o

25

6 8 10 12 14 16 18
outdoor airflow, cfm/person

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 26
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dehumidify the space (fc_)rcomfort) _ _ ]
What Leaving-Air Dew Point is Required?

Asimptiors
55 | ° 200 Btu/h/pemon latent load
* 75°Fspace temperature

L R
°. 50 | | 60% Spe
E 0 Da e i
S 45 ' —
= Do oFS
2 40
5
35
«E’ office
% 30
<
25 lecture K-12
hall classroom
6 8 10 12 14 16 18

outdoor airflow, cfm/person

Dehumidify to Space (for Comfort)
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Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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what is the_de_humidification duty? _
Dehumidify the Space (for Condensation)

dedicated
OA unit
» Dedicated OA unit removes both

ventilation and space latent loads
v radiant v (leaving-air DPT onv enough to .
prevent condensation on local units)

elig e Local HVAC units only remove
panels :
space sensible loads

ventilation

latent load \

Dehumidify the Space (for Condensation)

180
I 160
80
: g - 80
= 10 2

@ < 75
& s 120 3 2
& 7 5|03
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dry-bulb temperature, °F

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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dedicated outdoor-air equipment

Bl What is the Dehumidification Duty?

What is the Cooling Duty?

= Neutral air

* Remove thesersble ventilation load only
= Cool air

» Trimsome of the pacesersble cooling load
= Cold air

load sspagble

* Remove amuch of thegpacesersble cooling

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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what is the cooling duty?

Neutral Air

dedicated
OA unit

local
‘ HVAC unit
I_ L

= Dedicated OA unit delivers

air at dry-bulb temperature

cloe to desredgace

condition

* Doesnot remove any

pace<xrsble loads

Space<srsble loacsmu be

removed by local cooling

equipment

what is the cooling duty?

Cold Air

dedicated
OA unit

»%L%J_

local
r) mvac unt | @
—

Dedicated OA unit delivers

air at dry-bulb temperature

cooler than thegace

* Removesome of the

pacexrsble loads

Remainder ofppacesrsble

loacsremoved

by local cooling equipment

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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what is the cooling duty?

Cool Air

dedicated
OA unit

“« 2

g local
HVAC unit

= Dedicated OA unit delives
air at dry-bulb temperature
cooler than thegace

* Air sreheatedsome
before delivery
* Removesome of the
pace<xrsble loads
= Remainder ofacesrsble

loadsremoved
by local cooling equipment

dedicated outdoor-air equipment

What is the Coolin

2) Cooling Duty
* Neutral air
¢ Cool air
¢ Cold air

g Duty?

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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[3]Wwhat is the Efficiency Target?

= Code or ASHRAE 90.1 minimum

e Meet the minimum requiremensof the local energy
code or ASHRAE Standard 90.1

= Higher level of efficiency
» More efficient than the minimum requiremens

[4]What is the Cooling Source?

= Shared chiller plant

¢ Chiller plant thatservesboth the
dedicated outdoor-air equipment _
and the local cooling equipment ~ air-cooled

. . chiller
= Dedicated chiller

* Chiller thatervesonly the
dedicated outdoor-air equipment

= Direct expansion (DX) unit
» Packaged or9lit

* Air-cooled or water-cooled packaged DX
dedicated OA unit

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand 32
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many com_binations ... No s_ilver bullet!
Financial Constraints?

3) Efficiency Target
* Code / ASHRAE 90.1 minimum
* Higher efficiency

4) Cooling Source
« Shared chiller plant
* Dedicated chiller
 Direct expargon (DX)

3) Efficiency Target
[+ Code/ASHRAE 90.1 minimum |
« Higher efficiency

4) Cooling Source
[ + Shared chiller plant J

» Dedicated chiller
» Direct expargon (DX)

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 33
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energy wheel + cooling coil

Dehumidify Ventilation Only (Cold Air)

Dl @

D Q|
J CC Il oA EA'
57
cooling total-energy
EA CA coil wheel
59 F DB OA
75 F DB 57 F DPT 95 F DB
55% RH 78 F WB
72 FDPT
OA 95°F DB energy wheel + cooling coil
72°F DPT Dehumidify Ventilation Only (Cold Air)
OA' 81°F DB 180
63°F DPT
CC 57°FDB 80 0 g reo
= oo « B
@ =5 TOA =a
57°F DPT o /‘50 wg | §
EA 75°F DB o < S we | 8
55% RH 0\:0“ % -5 g
57°F DPT ¥ oo ~TOA 80 g0 B
cC W C= o =
) g_ notdry enough £ ., o 55 s
50 G “FEA toremove space L] 2 g
<] ~ latent load > -
40_s= = T P B - 40
30 e //>‘<///‘< ///< L 20 30
e S oSN A=
S T T |
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F

Dedicated Outdoor-Air Equipment
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OA 95°F DB energy wheel + cooling coil
72°F DPT Dehumidify Ventilation Only (Cold Air)
OA' 81°FDB 180
67°F DPT
CC 57°F DB 80 7 160 > 80
57°F DPT ‘ s 2 a
CA 59°F DB o A gz
57°F DPT & o e g
EA 75°F DB Sl Ve woe | 08
71%RH & & ERp.-
® & AT, 2 @
65°F DPT C*XC 6 E /\jﬁ?space latent load 8 & e £
< 8
50 i s S :22 y
/ < a0 S N w0 [
451 S e g g P = | =< | 1= — 40
30 = = i = C
e e T o [
S EREN
30 40 50 60 70 80 El) 100 110
dry-bulb temperature, °F

2) Cooling Duty

b AR R R

* Cool air

» Neutral air
[ = Cold air

3) Efficiency Target
[ - Code/ASHRAE 90.1 minimum |
« Higher efficiency

4) Cooling Source
‘ = Shared chiller plant

= Dedicated chiller
» Direct expargon (DX)

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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energy wheel + cooling coil

Dehumidify Space (Cold Air)

—

E] § H B
B 5
J CC | oA EA'
46
cooling total-energy
EA CA coil wheel
48 F DB OA
75 F DB 46 E DPT 95 F DB
55% RH 78 F WB
72 FDPT
OA 95°F DB energy wheel + cooling coil
72°F DPT Dehumidify Space (Cold Air)
OA' 81°F DB 180
63°F DPT
CC 46°F DB 80 100 Lo
46°F DPT ‘ a 140 2 2
CA 48°FDB o ~OA S 75 2
46°F DPT 0@“‘70 5 ;.?A wg | E
QL l o L =3
EA 75°F DB o < 3 we | 8
55% RH 0\:0“ % -
57°F DPT ¥ & ~TOA- 80 = [g0 B
@*;:E/lt N deoi—ssi
50 “FEA space latent loa < |
cc J A L1 VAP ol
40, 42 = T B =40 - 40
30 LS P ] ///< R 20 :30
= =T 1 | P NEEEES
S T T |
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
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energy wheel + cooling coil

Dehumidify Space (Cool Air)

—

0 e L

' heating cooling total-energy
EA CA

coil coil wheel

75 F DB 58 F DB
55% RH 46 F DPT

OA
95 F DB
78 FWB

72 FDPT

EA'

OA 95°F DB energy wheel + cooling coil
72°F DPT Dehumidify Space (Cool Air)
OA' 81°F DB 180
63°F DPT
CC 46°F DB 80 100
46°F DPT ‘ g 140
CA 58°F DB o = Ly
46°F DPT QO@“m p ;.50 120
EA 75°F DB o ~ o 100
55% RH 0\:0“
57°F DPT ¥ & T OA< 80
A NNP 60
50 27 “FEA- [ space latent load
CC /" T T TS |
30 e L TCA < L =%
g i 1 C] [ = N - Pt 20
=T~ ehea [
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F

Jre Aip jo qy/suresb ‘onred Aypiwny

— 80

~75

- 70
- 65
- 60
55
- 50
- 40
- 30

4, ‘ainjesadwsal Juiod map

Dedicated Outdoor-Air Equipment
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Consider Unoccupied Humidity Control

Chapter 7 (p. 7.3), 2011 ASHRAE Handbook—HVAC

Applications

energy wheel + cooling coil

Dehumidify Space (Unoccupied Mode)

= D

g |

il

i 1

I
)

CA

RA

reheat cooling
coil coil

total-energy OA dampers

wheel

closed

Dedicated Outdoor-Air Equipment
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OA 95°F DB energy wheel + cooling coil
72°F DPT Dehumidify Space (Cool Air)
OA' 81°F DB 180
63°F DPT
CC 46°F DB 80 0 s e
46°F DPT . | =
CA 58°F DB @ S A g sz
46°F DPT Qe"”@m /1? wg | &
EA 75°F DB o < 7 we | 8
5500RH o o 2 Les s
57°F DPT < ¢ 7 OA! 80 & | g2
S N v o ° g
[ o 55 7,
50 = ;/]Y\E space latent load ®° < | _ T
cc = || 2 50
= L
S = =" [
30 s 1" T =< T | 20 — 30
;f»’;/>< ehea ooling energ asted
S 5 =
30 40 50 60 70 80 BN 100 110
dry-bulb temperature, °F

series air-to-air HX (with bypass) + cooling coil

Dehumidify Space (Cool Air)

L g'
Al

78 FWB |
72 F DPT heating cooling
coil coil
CA

58 F DB
46 F DPT

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 39
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OA 95°F DB series air-to-air HX + cooling coil
72°F DPT Dehumidify Space (Cool Air)
OA' 88°F DB 180
70°F DPT
CC 46°F DB 80 160 _ | g9
o 75% bypasses B
46°F DPT . around HX 10 2 | =
CA 58°F DB @ >4 A A g 752
46°F DPT & > Y e
\G&Q p PEs s 0 | S %
§@)\v sl / L 1A 120 % —65?32
60 M 25% passes pre-cooling 4, 2 | &
% through HX e 3
P =60 2 [ 3
50 <
cc SeaE ] S oo
40_ =8 T ] - =40 - 40
30 e EESEEs . 1 [ L ) [ 30
S [T | recovered 0
E=—— 1 T | [~ reheat energy
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
Series Air-to-Air Devices (Cool Air)
sensible pressuredrop  OA temp below which
effectiveness (per pass) reheat is required*
heat pipe 40% 0.5in. H,0O 76°F
coil loop 50% 0.5in. H,O 70°F
fixed-plate HX 65% 0.5in. H,O 64°F

* to achieve 58°F leaving dry-bulb temperature with 46°F dew point

Dedicated Outdoor-Air Equipment

© 2011 Trane, a busnesof Ingell-Rand 40



% TRANE

Engineers Newsletter Live

8 F DB

46 F DPT

series HX + cooling coil
e 13% lescooling capacity
* 12 F lesreheat

P [EGHIiC

58 F 46 F ‘

OA

58 F DB

46 F DPT

cooling coil + reheat (cool air)
¢ Delivering conditioned OA at
ame dew point and dry bulb

DX /] S
E'@ ] '* IF

46 F DPT

series HX + cooling coil
» Dedicated OA unit
* 13% lescooling capacity
e 12°F lesreheat
* Local HVAC equipment
* 13% more cooling capacity
13% more airflow

0K [

46 F DPT

cooling coil + reheat (cold air)
» Dedicated OA unit

* 13% more cooling capacity

e Local HVAC equipment

* 13% lescooling capacity
*  13% lesairflow

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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3) Efficiency Target

e EE. l[ s Code / ASHRAE 90.1 minimum ]l

« Higher efficiency

2) Cooling Duty 4) Cooling Source
L+ Neotral air ] » Shared chiller plant
 Cool air = Dedicated chiller
» Cold air = Direct exparson (DX)

|

series air-to-air HX (without bypass) + cooling coil

Dehumidify Space (Neutral Air)

AL e

46 F
Al 1| e
95 F DB CA OA'
78 FWB 180 F | :
72 F DPT heating cooling
coil coil
CA

80 F DB
46 F DPT

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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OA 95°F DB series air-to-air HX + cooling coil
72°F DPT Dehumidify Space (Neutral Air)
OA' 71°F DB 180
69°F DPT
CC 46°F DB 80 0 s e
46°F DPT < 140 2 §
CA 80°F DB @ = A g 75
46°F DPT & > /.;s 08| =
& 7 Z e 70 2
2 r( \ 1 = @
& 4 : A—1005 | 3
&0 1 A pre-cooling —— 5 653
& 60 _;_‘ 80 = — 60 %
Z B s s ®
A = 8%
cC “A p |50
40_ A== ~%%5553?(1>< =40 - 40
30 e =N //‘<\ | L7 : = 5 30
e P T TR T ] P recovered 0
S R ] " | reheat energy
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
Series Air-to-Air Devices (Neutral Air)
sensible pressuredrop  OA temp below which
effectiveness (per pass) reheat is required*
heat pipe 40% 0.5in. H,0O 118°F
coil loop 50% 0.5in. H,0O 100°F
fixed-plate HX 65% 0.5in. H,O 90°F

* to achieve 75°F leaving dry-bulb temperature with 46°F dew point

Dedicated Outdoor-Air Equipment
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Parallel or Series?

R TINe
e DG

3

energy wheel + cooling coil

(parallel)

e Exhawt air Bavailable
for recovery

e Deliver air at a cool (or cold)
temperature

* Recoverable reheat (if needed)
energy savailable

Ve

I
'QEHI o “.‘I@

series HX + cooling coil

(series)

¢ Exhawt air NOT available
for recovery

¢ Deliver air at a neutral
temperature

* Recoverable reheat
energy sNOT available

2) Cooling Duty

3) Efficiency Target
| =+ Code/ASHRAE 90.1 minimum |
« Higher efficiency

4) Cooling Source

 Neutral air | - Shared chiller plant )
{ «coolar - Dedicated chiller
 Cold air « Direct expargon (DX)

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

44



% TRANE

Engineers Newsletter Live

heating
coil

series desiccant wheel + cooling coil

Dehumidify Space (Cool Air)

L

Il

|

>

N

3

95 F DB
78 FWB
72 F DPT series cooling
desiccant coil
wheel
CA
58 F DB
46 F DPT
OA 95°F DB series desiccant wheel + cooling coil
72°F DPT Dehumidify Space (Cool Air)
OA' 89°F DB 180
75°F DPT
CC 52°F DB 80 160 > [-80
S «
@ TOA <: I o
46°F DPT Qe@‘\‘m 'Z* ;? 120 % g.
& S 70 Z
R y s 100 S g
\&“\0 4 s —65??,
& o =
) 80 = | g0 2
. =4 o
CcC 1 A o e
50 < 5 Lo "
<] < = -
40 o /e _ _ ) = [
30 pSE P SE TP s cooling energy saved [T " 30
= el 20
=g N
=S~ / 'eheatenergy saved
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
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e

2) Cooling Duty

3) Efficiency Target
I l[ ¢ Code / ASHRAE 90.1 minimum ]l
« Higher efficiency

4) Cooling Source

L - Neuwal air

Ml [ - Shared chiller plant )

e Cool air
e Cold air

 Dedicated chiller
« Direct expargon (DX)

heating
coil

series desiccant wheel + cooling coil

Dehumidify Space (Neutral Air)

l b

i

It.
H

i

95 F DB R .
78 F WB
72 F DPT @ reheat
coil
CA
75 F DB
46 F DPT

series cooling
desiccant coil
wheel

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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Parallel or Series?

. U U
1)

L |

energy wheel + cooling coil

(parallel)

* Exhawt air Bavailable
for recovery

e Deliver air at a cool (or cold)
temperature

¢ Recoverable reheat (if needed)
energy savailable

S
=]
]
]

afu il

. A

& \
series desiccant + cooling coil
(series)

¢ Required leaving-air
DPT<CHWtemp +5 F

¢ Deliver air at a cool
temperature

« Recoverable reheat
energy sNOT available

2) Cooling Duty

» Neutral air

I - Coolan

e Cold air

3) Efficiency Target
* Code / ASHRAE 90.1 minimum
[ - Higher efficiency

4) Cooling Source
« Shared chiller plant ]

« Dedicated chiller
« Direct expargon (DX)

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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total-energy wheel + cooling coil + coil loop
Dehumidify Space (Cool Air)
— =
I EA' IF
= i g
] oA EA
F
coil  cooling total-energy
EA loop  coil wheel OA
75sFpg  CA 95 F DB
55% RH 58 FDB 78 F WB
46 F DPT 72 FDPT
OA 95°FDB
72°F DPT
energy wheel + cooling coil + coil loop
OA' 75°F DB Dehumidify Space (Cool Air)
62°F DPT -
CC 46°FDB
46°F DPT 80 160 Lgo
CA 58°FDB o 2 o
46°F DPT 0:‘( DA 3 75 g
o \\“ <] ‘gél-\ I 3
EA 75°F DB & Ao 1200 S
55% RH ‘Q&Q = P P
57°FDPT 108 653
EA'" 63°FDB < ¢ \' 0 2| g8
57°F DPT S L ®
50 > i EA e T
ce — CE = p |50
40_ =8 = AT T =40 40
30 =T T ] | L 1 20 L 30
=T Prl [P I
S T T |
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
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total-energy wheel + cooling coil + fixed-plate HX

Dehumidify Space (Cool Air)

68 F
= EA' =
W | N “

cooling total-energy
CA coil wheel OA

70FDB EA 95 F DB
46 FDPT 75 FDB 78 FWB
550 RH 72 FDPT

total-energy wheel + cooling coil + parallel desiccant wheel

Dehumidify Space (Cool Air)

95 F DB
78 FWB cooling reheat
72 F DPT coil coil
OA ] E ] m ] —
q
) e E jie I [ # -
51
" 5 . 55 F DB
| 1_r EA' ” 46 F DPT
70 F DB
- 729% RH|— [ L
" total-energy desiccant
EA wheel wheel EA
75 F DB
55% RH

Dedicated Outdoor-Air Equipment
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dry-bulb temperature, °F

OA 95°F DB
72°F DPT o :
energy wheel + cooling coil + parallel desiccant wheel
OA' 78°F DB Dehumidify Space (Cool Air)
65°F DPT R
CC b1°F DB
51°F DPT - / 160 | g
CA 55°F DB W 140 2 o
46°F DPT < 4 Lt
o \.‘)‘0 <] ‘}S N 3
EA 75°F DB & 10 A0 T =
55% RH <& = 7 Sz
° 100 S
57°F DPT f\" y . 5 ,Gsé
EA' 70°FDB < g 80 = |0 £
61°F DPT — 2 3
. A s 2 [
> = 5 50
¢ < =
42 ;/ | /\/// LT </>< | 40 [ 40
30 PP T =T | 5] —— 20 - 30
B ]
SEEE N T | S
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
OA 72°F DB
68°F DPT . )
energy wheel + cooling coil + parallel desiccant wheel
OA' 71°F DB Dehumidify Space (Cool Air)
62°F DPT -
CC 51°F DB
51°F DPT 0 160 _ | g9
CA 55°F DB 140 2 o
o [~ Q @
46°F DPT Q’f{( ~ g 75 =
o \\“ <] - ‘g
EA 75°F DB Q°‘° - 120 g 5
55% RH & SR
57°FDPT  ° i 008 | 32
&° F-%L of ' = = 653
EA' ggo:z BET & 62 - .| cooling energy saved 4 2 Lot
o "r S @
soé > A 60 3 e
o 50
== =
40, O ST A ><_ = s =40 - 40
30_ e e ==t | cooling energy saved < C a0
S T P TN N 20
fi:;f;[—ﬁﬂi; reheat energy saved
30 40 50 60 70 80 90 100 110
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total-energy wheel + cooling coil + parallel desiccant wheel

Dehumidify Space (Cool Air)

95 F DB
78 FWB cooling reheat
72 F DPT coil coil

(@)

’7 I: = gf‘:>CA
5 55 F DB
L 46 FDPT

el
70 F DB
# 72% RH

S DT ﬂ

" total-energy desiccant
EA wheel wheel EA
(parallel)
75 F DB
55% RH

total-energy wheel + cooling coil + series desiccant wheel

Dehumidify Space (Cool Air)

95 F DB
78 FWB desiccant
72 FDPT wheel (series)

]

L3 EREEIaE
=R (HE B
r/

— B ”
total-energy reheat cooling
EA' wheel EA CA coil coil

75 FDB 57 FDB
55% RH 46 F DPT

i

Dedicated Outdoor-Air Equipment
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OA 95°F DB
72°F DPT ) ) : '
energy wheel + cooling coil + series desiccant wheel
OA' 81°F DB Dehumidify Space (Cool Air)
63°F DPT 6
OA" 77°F DB
67°F DPT - / 160 | g
CC 52°F DB - . § o
52°F DPT X % Elnt
CA 57°F DB = P wg | ¥
46°F DPT & i / S 70 2
" < ey @
EA 75FDB  ° p P8 e 3
() n =
55% RH < 60 A 80 = L 60 g,
57°F DPT / = 3
A s 2 [
50 P — S Lso
AT =
42 ;/ | E A > </>< | 40 [ 40
N P T L T B 20 - 30
Eer e T ENEE——
St SE]
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
OA 72°F DB
68°F DPT ) : ) :
energy wheel + cooling coil + series desiccant wheel
OA' 74°F DB Dehumidify Space (Cool Air)
62°F DPT R
OA" 70°F DB
64°F DPT W 180 _ | g
CC b51°FDB VI § o
51°F DPT & L Elnt
CA 55°FDB & - 1208 | 8
46°F DPT & St
EA 75°F DB x>“\° (o) tz cooling energy saved - 100 % e ??,
55% RH *‘\0\60 47‘ 1% 80 % —602’
57°F DPT /S g 2 e o
50 <] R EA S L 50 y
g CA T =] w -
B s o P s : - ) B 40
e L e T T
=T <[
f::;sg[_ﬁq gt reheat energy saved
30 40 50 60 70 80 90 100 110
dry-bulb temperature, °F
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energy wheel + cooling coil + downstream desiccant wheel

Parallel vs. Series

180
80 / 160 _ | g9
< g -
parallel P 7 e g
. & ] o 120 3 3
e GErIECS & 2 J 2 5
o s Sz
\30"@ Wil 4.»‘ 4 10 g *65}%
6 A TCON 80 = [ g 2
60 5 [
50 = s Fso "
10 ST T T </>< =40 - 40
30 =P L P T 5T | 5] —— 20 - 30
e e eI e S R e ———
S==sas SN I
30 40 50 60 70 80 D) 100 110
dry-bulb temperature, °F
energy wheel + cooling coil + downstream desiccant wheel
Parallel vs. Series
H | A
D A H D
I; = = ; =yl
parallel series
cooling leaving-air outdoor air cooling leaving-air
coil load conditions conditions coil load conditions
52 tors 55°F DB 95°F DB 49 tors 57°F DB
46°F DPT 48% RH 46°F DPT
41 tors 55°F DB 72°F DB 41 tors 55°F DB
46°F DPT 88% RH 46°F DPT
23 tors 55°F DB 60°F DB 32 tors 55°F DB
46°F DPT 95% RH 46°F DPT

Dedicated Outdoor-Air Equipment
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Parallel vs. Series

)}
(LaEE T T

desiccant wheel in parallel
e Better on mild, humid days
e Horizontal duct connectiors

Nl

LA |
L

energy wheel + cooling coil + downstream desiccant wheel

|

!
it
i

[

e}

desiccant wheel in series

e Better on hot and warm days
» Ratio of EA/OA flons< 0.9

* High externaldatic presires

2) Cooling Duty
» Neutral air
e Cool air
e Cold air

3) Efficiency Target
» Code / ASHRAE 90.1 minimum
« Higher efficiency

4) Cooling Source

= Dedicated chiller
= Direct expardon (DX)

= Shared chiller plant ]

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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Dedicated OA Cooling Sources

Dew Point of Conditioned Outdoor Air (CA)
35°F  40°F  45°F  50°F  55°F  60°F
Dew point required
60% space RH | I —
50% space RH _ E ;
Dew point capability : : :
packaged DX

split DX system
chiller + AHU

specialty dehumidifier

considerations for

Packaged DX Dedicated OA Equipment

= Air-cooled or water-cooled condersng
= Required leaving-air dew point
* Reheat only amuch asnecesry
» Cool or cold air reducescapacity of local equipment

| EE—T T SR — . 9
-
packaged DX
= dedicated OA unit

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand
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Packaged vs. Split DX

Packaged DX Unit Split DX System

= Pre-engineered = Local desgn to the

= Laboratory teted pecific application

= Smaller footprint = Potentially long line lengtts
(and more refrigerant)

= Integral reheat and o _
hot gasbypas = Difficult reneat deggn

= |ndoor or outdoor location
= HGBP line length
= Oil management

DX Compressor Unloading

= Single, on/off compremr

Single, unloading compre®r (including puked)
Single, variablespeed compremr

Manifolded, on/off compremis

Manifolded compre®is one unloading
Manifolded compre®is one variable peed

Dedicated Outdoor-Air Equipment
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ASHRAE Standard 90.1-2010
Hot Gas Bypass

“6.5.9 Hot Gas Bypass Limitation. Cooling systems
shall not use hot gas bypass or other evaporator
pressure control systems unless the system is designed
with multiple steps of unloading or continuous capacity
modulation. The capacity of the hot gas bypass shall be
limited as indicated in Table 6.5.9.”

Maximum Hot Gas Bypass Capacity

Rated Capacity (% of Total Capacity)

<240,000 Btw'h 50%

>240,000 Btw'h 25%

hot gas reheat
Refrigerant Heat Recovery

= Prudent to e recovered heat for reheat
= Deliver conditioned outdoor cold, if pagble
* For aplit DXsdem:

» Dedgn reheat coil for little reheat

* Actively control head presire

» Pay particular attention to oil management
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Split DX System Selection

saturated suction temperature, °F

Asimptiors
18 ° 200 Btu/h/pemon latent load
« 75°Fspace temperature
16
14 —— ooling capacity, 1o
-~
12
10
FER
8
6
35 40 45

50

Chilled-Water DOAS

= Standalone orshared chiller
= Air-cooled or water-cooled
= Indoor or outdoor equipment
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Benefits of Chilled-Water DOAS

= Can achieve lower dew poins
Wider operating envelope
e Epecially when w8ng variable airflow
* DX equipment often requires
hot gasbypas(energy wege)
Greater flexibility and efficiency
 Fars air cleaning, energy recovery,
dedccant wheel, airflow meaurement,
icedorage, potential to eliminate HGBP
Certified performance
e AHRI, UL, ETL
* No AHRI certification for DX dedicated
OA unis(EERStypically not publihed)
= Reduced refrigerant charge

loop return

loop supply

p

source

water-to-water L D @

heat pump

air-handling unit

Vreheat

F’Ioaxd

=

source-side load-side
heat exchanger heat exchanger
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air-handling unit

@I

loop return

loop supply

air-cooled

P

chiller

e |

source

evaporator
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dedic_ated outdoor-air equi_pmen_t
Which Configuration is Best?

3) Efficiency Target
» Code / ASHRAE 90.1 minimum
* Higher efficiency

2) Cooling Duty 4) Cooling Source
* Neutral air » Shared chiller plant
 Cool air * Dedicated chiller
 Cold air « Direct expargon (DX)
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dedic_ated outdoor-air equi_pmen:c
Which Configuration is Best?

B -

2

+| 3 |+| 4 | = nosilver bullet!

-

-

packaged DX
dedicated OA unit

indoor

outdoor
air-handling unit

\

air-handling unit

/

references for this broadcast

Where to Learn More

Dedicated Outdoor-Air Equipment
© 2011 Trane, a busnesof Ingell-Rand

62



% TM”EE Engineers Newsletter Live

LEED Continuing Education Courses
on-demand, no charge, 1.5 CE credits

= ASHRAE Standards62.1 and 90.1
and VAV Sytens

= ASHRAEdandard 62.1: Ventilation Rate Procedure
= ASHRAE 90.1-2010

= Energy Saving Strategiesfor Rooftop VAV Sydens

= Air-Handing Sydens Energy and 1AQ

= Central Geothermal Sygem Deign and Control

= |ce Storage Deign and Control

www.trane.con 1gEducation

watch past broadcasts

ENL Archives

Irdghtful topicson HVACsgem dedgn:
e Chilled-water plans

Air déribution
Refrigerant-to-airsgens

= N « Controldrategies
Indwtrysandardsand LEED
Energy and the environment
Acoudics

. * Ventilation

= —_— e Dehumidification
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2012 ENL Programs

= March
High Performance Green Buildings: The Impact of
ASHRAE Standard 189.1-2011

= June
Heat Pump Systems

= October
Air-to-Air Energy Recovery
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Dedicated OA System Configurations

Conditioned OA delivered...
1.
2. To intake of each local unit

3.

4. To ceiling plenum, near each local unit

Directly to each zone

Toupplysgde of each local unit

conditioned OA delivered

Directly to Each Zone

dedicated
» OA unit
a a « fan-coil

« WSHP
« PTAC

* passive chilled beams
‘ ‘ « radiant cooling panels
=i o, —
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conditioned OA delivered

Advantages

= Eader to eraure required
outdoor airflow reacheseach
zone &parate diffleg

= QOpportunity to cycle off local
fan becaue OA Bnot
diributed through it

= Allowsdedicated OAsgem to
operate during unoccupied
periodswithout needing to
operate local fars

= Opportunity to dowrsze local
equipment (if OA delivered
cold)

Directly to Each Zone

Drawbacks

= Requiresirgallation of
additional ductwork and
gparate diffues

= May require multiple diffuseis
to eraure that outdoor air 5
adequately dipered
throughout the zone

conditioned OA delivered

To Intake of Local HVAC Equipment

dedicated
OA unit

»ﬁﬂ‘@
ol

LA

* VRF

« fan-coil
« WSHP
oA @ e small RTU
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conditioned OA delivered

To Intake of Local HVAC Equipment

Advantages

= Helperaire required OA
reacheseach zone (ducted
directly to each unit)

= Avoidsca andgace to irdall
additional ductwork and
gparate diffues

= Edaer to ersure that OA 5
adequately dipered
throughout zone becaue it 5
diributed by local fan

Drawbacks
= Meaurement and balancing B

more difficult than if OA
delivered directly to zone
Typically requiresfield-
fabricated plenum to connect
OA duct to mix with RA
Local fan mg operate
continuoldy to provide OA
duringscheduled occupancy

Local fan mug operate if

dedicated OAsdem operates
during unoccupied period

conditioned OA delivered

To Supply-Side of Local HVAC Equipment

< II ‘ dedicated
» OA unit
ECANCAS

1o ___lel]
@ A

« fan-coil
+ WSHP
*small RTU

B4

direct to
spaces
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conditioned OA delivered

To Supply-Side of Local HVAC Equipment

Drawbacks
= Meaurement and balancing B

Advantages
= Helperaire required OA

reacheseach zone (ducted
directly to each unit)
Avoidscat andpace to irgall
additional ductwork and
gparate diffues

Eaer to ersure that OA B

more difficult than if OA
delivered directly to zone

Local fan typically mut
operate continuowy to
provide OA duringscheduled
occupancy (unlespresire-

adequately dipesed independent VAV terminal)

throughout zone becaue it 5
diributed by local fan

= Opportunity to dowrsze local
equipment (if OA delivered
cold)

conditioned OA delivered

To Plenum, Near Local HVAC Equipment

dedicated
» OA unit
« fan-coil
« WSHP
* VRF

¢ A4

y |
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conditioned OA delivered

To Plenum, Near Local HVAC Equipment

Advantages Drawbacks

= Avoidsca andgace to irdall = More difficult to eraure required
additional ductwork and OA reacheseach zone (not
gparate diffuies ducted directly)

» Refer to Figure 5-E and 5-F of
ASHRAE 62.1-2010 User’s Manual
= Local fan mwg operate
continuoldy to provide OA
duringscheduled occupancy
= Conditioned OA not able to be
delivered at a cold temperature
due to concerrsover
conderstion
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