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BAROMETRIC PRESSURE: 29.921 in. HG
ATMOSPHERIC PRESSURE: 14.696 psia
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BAROMETRIC PRESSURE: 29.921 in. HG
ATMOSPHERIC PRESSURE: 14.696 psia
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ALTITUDE: SEA LEVEL
BAROMETRIC PRESSURE: 29.921 in. HG
ATMOSPHERIC PRESSURE 14.696 psia
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Desiccant
Dehumidification
An alternative to the conventional approach

« A technique for achieving very low humidity levels that
would otherwise be difficult to achieve

« Chemical process in which the water vapor either

interact with the surface of a desiccant (acsorption) or
permeates the desiccant (absorption)

« Water gives up latent energy in the process so the
temperature tends to rise in the process stream

* Most HVAC equipment regenerates the desiccant by
blowing hot (250°F or higher) air across the desiccant

DEHUMIDIFICATION




A Desiccant System Applied to Supplement

a Conventional AHU
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A Desiccant System Applied to Supplement

a Conventional AHU

air 15 nominally

Steam Driven Reactivation Air Coil
Flow Rate - 825 cfm

Air Pressure Drop .053 inw.c. total
Entering Air - 7O°F

Titanium silica gel (TiGel) dessicant wheel
8 revolutions per hour

171 inw.c. process air pressure drep

2.45 inw.c. reactivation air pressure drop

Differential pressure indicators on both pressurs

3 hp,

aAir - 235°F
Total Capadiy - 151.06 MBH
Modulatin 15 psi steam air streams
Damper LPs Thermocouple G
0
_ ‘ N i —
Metal mesh LPR ol m
filter Teynp. Hum. (1 Smk 1 Flod
Stari/stopsgmmand Vbl , SYST supply
Fan Speed Comwgnd AN th air flgWsensor
MNetwark Connection 4 000 ¢TI aTr 4.98 in, w.c.
2.00 inw.c external static
pressure

7.5 hp, 6.2 bhp, 1,725 rpm

m Positicn feedback

Fixed speed, direct drie

Dehumidification System DH-1

SW5T Exhaust fan
825 cfm at 3.85 in. w.e.
7.0 inw.c external static

Thermocouples for
regeneration
temperature and limit
controls

od
-

M
30% Prefilter

Face and Bypass Damper
1,600 cfm minimum bypass
2,400 efm maximum process flow

DEHUMIDIFICATION

Flow Rate - ™00 cH

Air Pressure Drop - 112 inw.c.
Entering Air - 70°F, 83.4 gr/lb
Leaving Air - 45°F, 44.1 gr/Ib

Total Capacity - 219,420 Btu/hr
Sensible Capacity - 108,000 Btu/hr
Enfering Water - 35°F

Water Flow Rate - 29 gpm

Water Pressure Drop - 9.4 ft.w.c.




A Desiccant System Applied to Supplement

a Conventional AHU

In this case energy was saved relative to a conventional approach
because:

« Archival storage requirements set the air change rate and the
humidity level

» Conventional dehumidification would have required a 39°F
supply air temperature

« There were very few sensible gains

* The air change requirements at a 39°F supply air temperature
would have required significant reheat round the clock

Dehumidification requires energy no matter how you do it

DEHUMIDIFICATION




A Desiccant System Dedicated to a Very
Cold, Dry Archival Storage Requirement

cfm Q"'m

Outdoor air intake at 15t floor roof
level serving AH-C, DH2, and DH-3.
90 cfm taken in for bH-1
reactivation air

Open shaft to roof level
provides relief path for
AH-C as well as DH-2 and
DH-3 reactivation air
exhaust, DH-3 exhausts
90 efm

Maintains a 40°F discharge temperature to prevent
smow when the freezer return air mixes with the
outdoor air brought in for reactivation

. —I—H'DW

L HWS

DEHUMIDIFICATION

| &

QOutdoer air to
AH-C and DH-2
SWSI supply fan with current Freezer Room Coaling and Dehumidification System DH-3
switch Electric
90 cfm at 2,85 in, w.c. reactivation
90 Thermacouple 1 86 inw.c external static presmrz heater Metal mesh
cfm . ? 1 hp, 0.4 bhp, 3,450 rpm ‘I'Ezr'mcm.lplc 8.7 kw filter
} @ ; . E { Temperature Temperature Duct temperature and
M . ' H , 4 switch, set -6°F us"lle  switch, set -15°F  relative humidity monitor
: mix]‘% .
S0 & [ i ; I
g ©/| w @ S . g e L
- . Direct expansion cooling coil with 5 hp
s Titanium silica gel (Tigel) water cooled condensing unit and hat ]
: } type dessicant wheel Carbon filter 65% final filter b
30% Prefilter  Varigble speed, SWST supply 0 o hour with differential  with differential I, "YPOSS
and 93% findl  fon with oir flow switch 0.29 inw.c. process air pressure switch  pressure switch Lo\ 9e/ont 404
filter with 400 cfm at 424 in w.c. 23 I P 6 row, 30,848 btu/hr
differential L12 inw.c external static  [ag o C neoctivation 83°F entering air temperature
pressure switch  pressure cob WG, PERcTIvaTIo -6°F leaving air temperature
1 hp, 0.7 bhp, 3,450 rpm air pressure drop -157 saturated suction temperature
Freezer Room 1
310 cfm total flow &
O°F plus or minus 1°F 310 cfm
Reheat coil RC-1 30-35% relative humidity

310 cfm

19



relative humidity monitor
310

Duct femperature and

0
=]
=
=)

and Dehumidification System DH-3

Temperature
switch, set -15°F

h

Freezer Room Coali

[

-6°F
°F entering air temperature

Direct expansion cooling coil with 5 hp
water cooled condensing unit and hat
903 bypase

Refrigerent 404

6 row, 30,848 biu/hr

83

-6°F leaing air temperature

15° saturated suction femperature
Freezer Room

310 cfm total flow

O°F plus er minus I°F

30-38% relative humidity

o

Temperature
switch, set
1 _Aa 10 cfm

65% final filrer
with differential
pressure switch

Mertal mesh

filter

reactivation
i
Carbon filter
with differential
pressure switch

Electric
heater

ol i e i o

Thermocouple 8.7 kW

o

Titanium silica gel (Tigel)

type dessicant wheel
11 revolutions per hour

0.29 inw.c. process air

pressure drop
0.26 inw.c. reactivation

air pressure drop

2

186 inw.c external static pressure
C-1

1hp, 0.4 bhp, 3,450 rpm
Variable speed, SWST supply

Fan with air flow switch

400 cfm at 4.24 in w.c.
112 in.w.c external static

Qutdoor air To
AH-€ and bH-
SWST supply fan with current
switch
90 cfm at 285 in. w.e
1hp, 0.7 bhp, 3,450 rpm

1}

snow when the freezer return air mixes with the

% final
a—

Maintains ¢ 4C°F discharge temperature to prevent

outdoor air breught in for reactivation

% Prefilter
pressure switch  pressure
Reheat coil R

Thermocouple
and 95

filter with
differential
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level serving AH-C, DH2, and DH-3.

90 cfm taken in for DH-1

reactivation air

Ew
5

90

Open shaft to roof level
provides relief path for
AH-C as well as DH-2 an
DH-3 reactivation air

exhaust. DH-3 exhausts

0
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