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1). I02A2YA1S Run Motor G2 Star-Delta

- fnsidon SW UR BYPASS o:rinlk
RB nIvuna: Contact relay uov RB
bEERERRE

- NQ START 2:A[K R1 rfivunas
Contact relay yov R1 nnaIlagu
anuzdowalk KM, KY na: KT Avau
(Start Star) 109 KT rimviusuiivinad
AAVIID:dansritvu KY 1a:avolk KD
rivunufnula (Run delta)

VSD gunsadiaSunuun(gsounu Water pump
lla: Star-Delta IWD328I1SoVUSKgQWaLVYU

2). I0odavn1s Run Motor d2g VSD

- fn1sidon SW TUA VSD o:r1(R
RV nvauna: Contact relay uov
RV Nn9a IUaguanius

- NQ START 9:r(K R1 mvulias
Contact relay yov R1 nnaailasu
dnu: (S:JUﬁ"\) Contact relay yov
R1 fudio 1 doe nditiovonnlui
IWrudv Tudowalk KM, KY na: KT
Turvu)

+ 10 RV 112z R1 MIUASUAD 2
sQidd dowalk VSD 1ISuriviu
WSDUAU RVS l1a: Contact relay
Uov RVS nnoailaguanius
dowalk KM1 na: KD1 rivu

Water pump aUnsaikanildsounu star-delta

. KUNBIKQ :

SW = Switch

g g RB = Relay bypass

3). IVDADYLANSKYANISNIVIU KM = Main contactor
» Na STOP 2:r(K R1 Kgarivuia: KY = Star
Contact relay ¥V R1 nnanaud ‘Iigiggf;
anuUnd dowalkovos Star-Delta RV = Relay VSD
K$92V9S VSD Kgarinvurufnula RVS = Relay run (VSD)
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3. msuuitau AnwBunuulouagludvos

JovansritAUIdU ﬂﬁSIU§8Uﬁ18L}1UUHDUIWSGIUD§HJSTSL]EWUU
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Model number
The second to fifth columns are altermatives.
CVHA, B.E. F R11 or R123 OIL00022
CVHE. F, G R123 0IL00022
CDHF. G R123 OIL00022
LCV R11 OIL00022
CVGA, B, D R12 OIL00022 OIL00015
CVAA B, C, D R12 OIL00022
CVGA. B. D R134a OIL00037 OILO020E OILO021E OIL00049 OIL00064
CVAA B, C, D R134a OILO0037 OILOD20E OIL0021E OIL00049 OIL00064
CVGE, CVAE R134a OIL0020E OILO021E OIL00037 OIL00049 OIL00064
CVGF R134a OIL00037 OIL00049 OIL00064 OILO020E OILO021E
RTHA, B (US Built) R22 Note 1
RTHC (US Built) R134a OIL00048 OILO023E OILO048E
Note 1 : If leaving water temperature is greater than 38°F (3.3°C) use OIL00015 or OIL0O0031

If leaving water temperature is less than 38°F (3.3°C) use OIL00031

nluisafivdovinnisivasuanng
UIJUADUIWSAIEDSIASOVTAlaas

iUovonsudrumeluinsovdalaosdoviinIsKuu
indounogaaoainal tdupauiwsaisas svidu
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JunauiwsaisasiuldonuAinfkuanifkus:ans
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nNsilaguargunUuAauIwsalsosindovdalaos:

$o8SnuUS:aNSNIWNISHIVIU B288aoNgNS(S
VIUYDVADUIWSEISDS aaA (3918 un1sUnsSuSnL
lla:aan1sina Down Time Y2VIASOVTAIADSONADY
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UaNT12:NIVOINIANRTUIUDIWU

Juisos Tus0:10uu PM 2.5 A

UuIs1suUs:aulayKk1og1oKUN
doitovundvicduatst 2561 do
iUovuUangl 2562 dUns:NLIAQ
N1SIWSS:UNQUDYIZD Covid-19
IDodul 2563 FvrtfkAdUdoY
NSAD:AUANATUNTWYDVDNNFA
neluoAMSINULNNELTU BoNIs
NP:A2UAUATUNIWYDVOINATU
21AsUU lagkanmMsWuouA#AD

1. doviduaNAUSansIgnlulu
21A"S

2. dovinisuinonniAnglukoL
[UournuwainadwiAunauiso
nsovWuna:dalsaldTRIduoy
ASYAGQ (KINDNISKUUIBeU
oNMAIAUNIYIUKoD)

3. SnAUAUMEIURoY (Positive
Pressure KSo Negative Pressure)
KIdawdovnns
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AKua FoadaNUIandvAulu
auanuruNsiBonuyovsiidas
ds:nn 15u 91A1sddnviu Ko
asswauAn Isvwenena KSoKoL
Uuans

SSUINSOD
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NIKAWaANNa1DUGIAU MK
NNSIAUDINNAUSENSOINNAEUDN
iuIngfuonNAAILINTU
IWUUINEVTU 1A3DVIAUDINTA
usSanSinuunendds: DOAS

(Dedicated Outdoor Air System)
KSons$InAUludo OAU (Outdoor
Air Unit) KSo FAU (Fresh Air Unit)
Svldanuuus:andlunduan
Icinou AUND:UhoNNAUSENSIAU
i fuonmislagnuinSavavaw
U (AHU) ArhAwIdulRAuonAs
KSDRoVUUN
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S:UUIAUDINIADES: UDNINTKUNAIAU
D1INFAUSENSITNGoNATSIAD GoidoUdY
Us:lgsulunnsAouAUAIUAUYDYDIANS
1a:4289aN1SIAYIAUAIUBUKSEDNNS:
ADIUSOUIWY (Latent Heat Load) uov
oNAS MikanusaidonindoousSuonnA
dksunaazKkovldianavdndoig 1wsA:
aunsnidonindovUsSuonnAIAINYOWD
dlonsvanIsarukNluKoLKSDNNS:AD L
SouduUW4 (Sensible Heat Load) Inndu

N
N
EA RA
sUl: ‘ L ereding Classroom
MsiauoInA [l i\ coil ; SA 101
i loenly N O T
AHU
@ dedicated
outdoor-air unit
21l L .
EA
' m : : - terminal unit
tarminal unit
W RA

sU 2:
nsIGUoINA

i lags:uuidy
oNNFDAS:

terminal unit
RA
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nisus:gndldinSovusuainiA DX-Type
d1KSUS:UUIOUDINIADES:

KINo1ASUUTES:uuUNISu (Chiller) Adw1sn (1a:dovIWgvwalkInSoVUSUDINNATLALEIUISH
ponIiuu DOAS lagld AHU uarinidus:uuiau Avuldiieanio:oimANguanTauKkNanaw
onNAdas:IRAUDIAISUUY G ddnonAlsuu 3nd7w) soufivdovidonuunaaunsed TXV ABTR
Wlaf3s:uudifiu TmevindavUsuanniAIuU IKUN:EUAUIASDLS:UNgAIIUSOU

lgndoiu AauisaunindovUsuanNIAILUIEN
douuus:gndlgibus:uuiauoiniAdas:laisu
iU VU 2 IUU AD

sU 4:

Double Skin
AHU a0
StUNEADIUSDU

1. Fresh Air Processing Unit dksuinsovusu
21MANUU TVR
iInSovUsuaNIAIIUU TVR D:Dadvauidusu
AMVF BvooniiuuuniRauisnaandiusouna:
ADWBUYOYONNIANNEUDN (100% FA) IWO(K
oNAIGUDatuKNDIa:AUBUNIKUN:aUIna
IAEVLAUDIUKNTRDY NaziauonAINIUIURDY
[alagasy

rd \‘

Layout Example:

Outdoor Units

@ / = Indoor Unit Indoor Unit jl :|!

Outdoor Air processing unit 1 ‘ f ‘ ‘

sU 3:
Air-conditioning Fresh air supply Fresh Air

OA

Processing Unit

2. 15 Double Skin AHU SaufiugQs:u1gAIL
saulnuungndsu

aU1s0(31A30V Double Skin AHU : CLCP DX
Type UNELIUSOUNULAS:UNEAIIWSOU Fixed
Speed su TTA K$0 RAUP waUs:gnciidus:uu
iduonnAdas:IKiuvonAsliaisunu lasdow
Idons:uulkaoandoviunIUGoVNISUDLN
2oNIUU NLUSUIUAL yuranisritAUISU
(Cooling Capacity) lasdovidonuunauovnoud
fAUISUlRIWgYWOND:a0atuKNDIIA:AUEU
UoVOIMANIYUDNAUENTD:DDNIIVUNMKUQ
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Impact of DOAS
Supply-Air Dew Point
Temperature on Space Humidity

Using a dedicated outdoor-air system - ’ o E

(DOAS) to condition outdoor air |l'ltl'0dl.l0tl0l'l |SI'I t 55 F DEW POInt GOOd
separately from recirculated air can . _ Enough?

make it easier to verify that sufficient In bUI|d|ng8 that use zone-level terminal

ventilation airflow reaches each zone. units for cooling and heating (such as VRF,

For many HVAC design engineers, a
common design practice has been to
specify the dedicated OA unit to
dehumidify the outdoor air to a 55°F

And when that outdoor air is water-source heat pumps, fan-coils, small

@elmIGIEE, 50 Kiel 1L 4e Bkl Bl DX split systems, PTACs, chilled beams, or

the space, it can also help prevent high : : . :
sensible-cooling terminal units), a separate

space humidity levels. . . .
dedicated outdoor-air system is often used

But many of the dedicated outdoor-air t id tilati dew point temperature (which equates
E O proviae ventiation.
systems designed and installed today to 64.6 gr/lb at sea level) and then reheat

are not dehumidifying adequately. This As the name implies, this system uses a It to a "neutral” dry-bulb temperature
Engineers Newsletter examines one ' (70°F for example).

reason why this may be the case. dedicated unit to condition all the outdoor

air (OA) being brought in for ventilation
(Figure 1). Meanwhile, a terminal unit
provides cooling or heating in each zone.

Figure 1. Dedicated outdoor-air system (DOAS).

-—
dedicated
@ outdoor-air unit
e @
m— A
Io 2~

terminal unit

—

terminal unit

2

J.G

RA SA

terminal unit

RA
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However, depending on the desired
conditions In the space, this conditioned
outdoor air (labeled “CA" in the figures
throughout) may actually be wetter than
the space. For example, if the desired
space conditions are 73°F dry bulb and
50 percent relative humidity (RH), this

equates to a humidity ratio of 60.6 gr/Ib.

Therefore, the humidity ratio of the
conditioned outdoor air (CA) is higher
than the desired space humidity ratio,
meaning that the DOAS is adding latent
load to the space. This requires the
zone-level terminal unit to have
sufficient dehumidification (latent)
capacity to remove this added latent
load, and the latent load generated In
the space (due to people, infiltration,
etc.). Otherwise, the space humidity
level will rise higher than desired.

To demonstrate this impact, consider
the example K-12 classroom detailed in
Table 1.

The dedicated OA unit delivers 350 cfm
of outdoor air (CA) directly to this
classroom at 55°F dew point and 70°F
dry bulb (Figure 3). The terminal unit
then conditions only recirculated air (RA)
to cool or heat the space to the desired
dry-bulb temperature.

Because the conditioned outdoor air is
slightly cooler than the space, it offsets
1140 Btu/hr of the space sensible
cooling load: 1.085 x 350 cfm x (73°F —
70°F). At design cooling load conditions
(Table 1), this leaves the remaining
19,160 Btu/hr (20,300 - 1140) of
sensible load to be offset by the
terminal unit.

Assuming this terminal unit is sized to
cool recirculated air to 55°F dry bulb at
design conditions, the terminal unit
serving this classroom is sized for 980
cfm: 19,160 Btu/hr = 1.085 x Vsa x (73°F
— b5°F).

1RANZ
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Figure 2. Dehumidifying to 55°F dew point may actually add latent load to the space.
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55°F DPT * o amHBP dhiin 3.4 E NP
64.6 gr/lb i Q
g .‘." 1120 g ™
space 73°F DBT A | o 10 g
. =
ggc}g ;':-Ilb ' o\uq:f:'.' 100 2 <
| faﬁ,.«"" E 65 £
] * o @
| . "‘i E E
37 1 - 80§ 0 5
; * - -~ N
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45 i ’ . “-.4" E g
40 . o S AREE= '
85 O] "",...-*"_'_ E » Conditioned outdoor air (CA)
0 Tl JLL iy is wetter than space
| T = ~ 73°FDBT e UERNT oy * DOAS adds latent load to space
30 40 50 60 70 80 90 100 110

dry bulb temperature (°F)

Table 1. Example of K-12 classroom.
design load

floor area (A,) 750 ft2
design population (P;) 26 people
space dry-bulb temperature (DBTgpace) 23°F
space relative humidity desired (RHgpace) 50%

space SE!‘ISIble COOH”Q |Dad [Qspace’ 53n5|b|e}1 20,300 BtU/hr

space latent load (Qgpace, latent)? 4030 Btu/hr
space sensible heat ratio (SHR)3 0.83
zone outdoor airflow (V)4 350 cfm

T Determined using load calculation software

part load

12,200 Btu/hr

4030 Btu/hr
0.75
350 cfm

2 26 people x 155 Btu/hr/person (per 2017 ASHRAE® Handbook, page 18.4, assuming “seated, very light

work"” for the occupant activity level)

3 Space SHR = Ospace,sensible / (Ospace.sensible + Ospace,latent}
4 Vpz = 350 cfm = (26 people x 10 cfm/person) + (750 ft2 x 0.12 cfm/ft2), per ASHRAE®

Table 6.2.2.1. Vo, = Vi / E; = 350 cfm / 1.0 (per ASHRAE® Standard 62.1-2016, Table
conditioned OA delivered directly to the space at a temperature cooler than the space)

Figure 3. DOAS and terminal unit serving this example classroom.

Standard 62.1-2016,
6.2.2.2, assuming

from DOAS

zone-level

terminal unit A

980 cfm J
RA SA

55°F DBT
73°F DBT

350 cfm
70°F DBT, 565°F DPT
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Depicted on a psychrometric chart
(Figure 4), the dedicated OA unit
dehumidifies the warm, humid outdoor
air (OA) to a 55°F dew point and then
reheats it to 70°F dry bulb (CA). The
terminal unit cools 980 cfm of
recirculated air (RA) from 73°F to 55°F
dry bulb (SA). The classroom receives
a total of 1330 c¢fm (350 cfm of
conditioned outdoor air from the DOAS
plus 980 cfm of cooled supply air from
the terminal unit), depicted as the
combined condition labeled “SA+CA"
In Figure 4.

Following the 0.83 space SHR line
from point SA+CA, the resulting
condition in the space (RA) is 73°F dry
bulb and 55 percent RH; higher than
the 50 percent RH desired.

Why is this? The dedicated OA unit
dehumidifies the incoming outdoor air
to a b5°F dew point, which is at a
higher humidity ratio than the desired
space humidity ratio. Therefore, the
DOAS still adds some latent load to the
space, and the terminal unit does not
have sufficient dehumidification
(latent) capacity to remove this added
latent load plus the space latent load.

What happens at part-load
conditions? For this example
classroom, assume that the space
sensible cooling load is only 60
percent of the design load, or 12,200
Btu/hr (Table 1). However, all the
students are still present in the
classroom, so the space latent load
remains unchanged (4030 Btu/hr). This
causes a reduction in the space SHR,
from 0.83 at design to 0.75 at this part-
load condition.

The DOAS continues to deliver 350
cfm of conditioned outdoor air to the
classroom at the same conditions, so
it still offsets 1140 Btu/hr of the space
sensible cooling load. That leaves the
remaining 11,060 Btu/hr

(12,200 - 1140) of sensible load to be
offset by the terminal unit.

Because the sensible load in the space
Is lower, the terminal unit controller
has reduced its fan speed in this
example, delivering its minimum
airflow of 740 c¢fm (980 cfm x 0.75,
assuming 75 percent minimum fan
speed). To offset the remaining
11,060 Btu/h of sensible load in the
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Figure 4. DOAS supplying 55°F dew point at design (full-load) conditions.
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space, the terminal unit needs to cool
this 740 cfm of recirculated air to 59°F
dry bulb: 11,060 Btu/hr = 1.085 x 740 cfm
X '(730F p— DBTsa]‘

At this part-load condition, the outdoor air
(OA) is cooler, but still humid (Figure 5).
The dedicated OA unit still dehumidifies
It to the same 55°F dew point before
reheating it to 70°F dry bulb (CA).

As described, the terminal unit now cools
740 cfm of recirculated air (RA) from 73°F

dry bulb temperature (°F)

to B9°F dry bulb (SA), so the classroom
receives a total of 1090 cfm (SA+CA).
Following the part-load 0.75 space SHR
line, the resulting condition in the space Is
/3°F dry bulb and 61 percent RH; much
higher than the 50 percent RH desired.

For this example classroom, arbitrarily
specifying the dedicated OA unit to
dehumidify the outdoor air to a 55°F dew
point did not result in the desired space
humidity level, especially at part load.

Figure 5. DOAS supplying 55°F dew point at part-load conditions.
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What if instead of 55°F dew point,
the dedicated OA unit is selected
for a lower dew point? As depicted
in Figure 6, at design (full-load)
conditions, the dedicated OA unit now
dehumidifies the warm, humid
outdoor air (OA) to 45°F dew point,
but still reheats it to 70°F dry bulb
(CA). Again, the terminal unit cools
980 cfm of recirculated air (RA) from
73°F to 55°F dry bulb (SA).

Because the conditioned outdoor air
(CA) is drier, the combined 1330 cfm
of air supplied to the space (SA+CA)
IS drier, and the resulting condition in
the space is 73°F dry bulb at the
desired 50 percent RH.

At the same example part-load
condition (Figure 7), the outdoor air
(OA) is still dehumidified to 45°F dew
point and reheated to 70°F dry bulb
(CA). The terminal unit, now operating
at minimum fan speed, cools 740 cfm
of recirculated air (RA) from 73°F to
59°F dry bulb (SA). The resulting
condition in the space is 73°F dry bulb
and 51 percent RH.

As mentioned, arbitrarily specifying
the dedicated OA unit to deliver 55°F
dew point may not result in the space
humidity level desired, especially at
part load. A lower dew point (45°F in
this example) may be needed to
achieve the desired results.

Determining the Required

DOAS Supply-Air Dew
Point

The "right” DOAS supply-air dew
point for a given application depends
on the type of space and the indoor
humidity level desired, as well as the
type of terminal units used (see
sensible-only terminal units sidebar).

Figure 6. DOAS supplying 45°F dew point at design (full-load) conditions.
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Figure 7. DOAS supplying 45°F dew point at part-load conditions.
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Sensible-only terminal units
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Some types of terminal units (such as chilled beams, radiant cooling panels, or sensible-cooling
terminals) are designed to provide only sensible cooling, no dehumidification. When this type of
terminal equipment is used, the DOAS is the only source of dehumidification and must be sized
to dehumidify the OA dry enough so that it maintains the space dew point low enough to avoid
condensation on the sensible-only terminals. For example, if 57°F water is supplied to the
terminals, the DOAS might be designed to prevent the space dew point from rising above 55°F,

creating a 2°F buffer.
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The following latent load equation can
be used to determine the required
humidity ratio (Wcg) of the conditioned
outdoor air supplied by the DOAS:

Ospace, latent = 0.69 x Voz x (Wspace —
Wea

where:
®  Qspace,latent = latent load in the space, Btu/hr

® ;= outdoor airflow delivered to the space,
cfm

® Wspacg = deSIrEd humld]ty ra’[!D in the
space, gr/lb

®  W,s = required humidity ratio of the
conditioned outdoor air supplied by the
DOAS, gr/lb

The value 0.69 in this equation is not a constant,
but is derived from the properties of air at
“standard” conditions. Air at other conditions
and elevations will cause this factor to change.

For the example K-12 classroom
described earlier, the space latent load
Is estimated to be 4030 Btu/hr and the
required outdoor airflow is 350 ¢fm
(see Table 1). If the desired space
conditions are 73°F dry bulb and 50
percent RH, this equates to a
humidity ratio of 60.6 gr/lb in the
space. Using the previous equation, In
order to remove the entire space
latent load, this 350 cfm of outdoor air
must be dehumidified to 43.9 gr/lb,
which equates to approximately 45°F
dew point.

4030 Btu/hr = 0.69 x 350 cfm x (60.6
agr/lb — Weg), so Weg = 43.9 gr/lb

Space Latent Load (Qspace,latent)

T1RRANCZ

TECHNOQLOGIES

The pie chart in Figure 8 depicts the sources of latent load for an example K-12 classroom. In
this case, the ventilation (outdoor) air accounts for almost two-thirds of the total latent load.
The remaining one-third are the space latent loads, which occur within the boundaries of the
conditioned space (mostly due to people and infiltration).

The latent load due to the outdoor air affects the dehumidification capacity of the equipment,
but only the space portion of the latent load (Qspace,latent) dictates how dry the supply air
must be.These loads will vary for different space types, based on activity level and occupant

density.

Figure 8. Latent loads for example K-12 classroom.

ventilation i
(outdoor air) 6 : i

space, lalent

: space latent loads
)

Source: Humidity Control Design Guide, ASHRAE® 2001, p. 278

This is dry enough to offset the entire
space latent load and keep the space
humidity ratio (Wspace) at the desired
level.

The required DOAS supply-air dew
point varies for other space types and
other space conditions. Figure 9
compares this required dew point for
several different space types,
assuming minimum ventilation rates

and default occupant densities per
ASHRAE Standard 62.1.

Figure 9. Comparison of DOAS supply-air dew points for various space types and conditions.
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For the example K-12 classroom (top bar in
the chart), if the desired space conditions
are 73°F dry bulb and 50 percent RH, the
conditioned outdoor air needs to be
dehumidified to approximately a 45°F dew
point (as calculated previously). But if a
higher dew point is supplied by the DOAS,
space humidity will be higher.

For spaces with lower ventilation rates,
such as an auditorium or conference room,
a very low dew point may be required; or
the DOAS might be designed to deliver
more-than-minimum ventilation airflow to
sufficiently dehumidify these spaces.
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Neutral versus cold air

Some HVAC engineers design the
dedicated outdoor-air system to
reheat the dehumidified outdoor air
to a "neutral” dry-bulb temperature
(70°F for example). But this wastes
energy when the zones also require
cooling.

When a chilled-water or refrigerant
colil 1s used to dehumidity the outdoor
air (OA to CC in Figure 10), a
byproduct of that dehumidification
process Is sensible cooling. The dry-
bulb temperature of the air leaving
the cooling coil (CC) is colder than the
space. If this dehumidified air is then
reheated to neutral (CC to CA), some
of the sensible cooling performed by
the dedicated OA unit is wasted.

If the zones need cooling, why not
make use of the sensible cooling
already done by the dedicated OA
unit? Otherwise the terminal units
will be forced to offset more of the
space sensible cooling load,
Increasing their energy use.

To address the inefficiency of neutral-
temperature air, the 2016 version of
ASHRAE Standard 90.1 added a new
requirement that prohibits a DOAS
from reheating the dehumidified
outdoor air to any warmer than 60°F
dry bulb, whenever the majority of
zones require cooling. This applies
even If recovered heat Is used.

6.5.2.6 Ventilation Air Heating Control
Units that provide ventilation air to multiple
zones and operate in conjunction with zone
heating and cooling systems shall not use
heating or heat recovery to warm supply air
above 60°F when representative building
loads or outdoor air temperature indicate that
the majority of zones require cooling.

ASHRAE 90.1-2016
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Figure 10. Sensible cooling energy wasted when dehumidified outdoor air is reheated to “neutral”.
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However, there may be times when
reheating is needed to avoid over-cooling
a space. Or, depending on what dew
point Is required, some engineers might
not be comfortable with delivering the air
that cold. In Figure 11, the outdoor air is
dehumidified to 45°F dew point, which
corresponds to a dry-bulb temperature of
about 45°F (CC). Rather than reheating
this air to neutral, consider reheating it

Figure 11. DOAS supplying 45°F dew point and 55°F dry bulb at design (full-load) conditions.
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just enough (CC to CA) to avoid
delivering colder-than-desired air to the
spaces (to 55°F in this example). This
takes advantage of the sensible cooling
effect of this cold, dehumidified air,
thereby reducing the need for re-cooling
at the zone-level terminal units.
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Final Thoughts

In most climates, the dedicated OA
unit should be sized to dehumidify
the outdoor air to a dew point that is
low enough to offset the space latent
load and maintain space humidity
level at or below the desired limit.
Arbitrarily specifying a unit to deliver
55°F dew point may not result in the
space humidity level desired,
especially at part load. A lower dew
point I1s often needed to achieve the
desired results.

The “right” dew point for a given
application depends on the type of
space and the indoor humidity level
desired, as well as the type of
terminal units used.

Note that a dedicated OA unit sized to
dehumidify to a lower dew point will
require more capacity than one sized
to dehumidify to a higher dew point
(Table 2). For the example classroom
described in this EN, dehumidifying
350 cfm from design outdoor air
conditions to 55°F dew point requires
2.65 tons of capacity (Figure 4),
whereas dehumidifying this air to
45°F dew point requires 3.38 tons
(Figure 6).

However, when the space is drier, the
enthalpy of the recirculated air entering
the terminal unit 1s lower, reducing Its
required cooling capacity. WWhen the
DOAS delivers 55°F dew point air, the
terminal unit requires 1.93 tons to cool
980 cfm of recirculated air to 55°F dry
bulb (Figure 4). But when the DOAS
delivers 45°F dew point air, the
terminal unit requires only 1.64 tons of
capacity (Figure 6).

Finally, if the DOAS is designed to
dehumidify the OA to 45°F dew point,
but then reheat it to only 55°F dry bulb,
this cool air often allows the terminal
unit to be downsized even further. In
this example, the design airflow of the
terminal unit is reduced to 690 cfm and
Its cooling capacity is reduced to 1.19
tons (Figure 11).

The impact on the cost of the overall
system depend on the relative
Installation costs of the DOAS versus
the terminal system.

By John Murphy, Trane. To subscribe or view
previous issues of the Engineers Newsletter visit
trane.com/EN. Send comments to
ENL@trane.com.

Table 2. Impact of DOAS supply-air conditions (example K-12 classroom).

DOAS supply-air conditions
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70°F DBT

55°F DPT

(Figure 4)
dedicated OA unit capacity 2.65 tons
terminal unit capacity 1.93 tons
terminal unit design airflow 980 cfm

70°F DBT 55°F DBT
45°F DPT 45°F DPT
(Figure 6) (Figure 11)
3.38 tons 3.38 tons
1.64 tons 1.19 tons
980 cfm 690 cfm
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