Advanced Buildinas Technoloaies and Practices

Heatina & Coolina

Desiccant Cooling/Dehumidification

Desiccant Cooling/Dehumidification

Definition
The use of chemical (or physical) absorption
of water vapour to dehumidify air and reduce

the latent cooling load in a building HVAC
system.
Building Use Building Type

* highrise office *new

* owrise office » retrofit
* highrise apartment

®|arena Development Status

* mature technology

Description
Air  conditioning
combination of two cooling loads: latent (air

systems are sized for a

humidity) and sensible (cooling of space air).
The latent cooling load can account for as
much as 30% to 50% of air conditioning
requirements. Conventional,
refrigeration—based air conditioning is
electrical-energy intensive, and is costly to
install and to operate.

Desiccant dehumidification removes humidity
Thus, air conditioning
meet the

from ventilation air.
requirements are reduced to
demands of sensible cooling and smaller
air-conditioning plants are required. Smaller

air—handling systems are also made possible.

Reducing humidity in the air handling system
and the building spaces during the cooling
indoor air quality by

in equipment and
and propagation of

improve
preventing condensation
reducing the growth

season will

micro—organisms.

02
lo

1A
kR

uw o> o
ol
N
oy fIf
o
2

folt
B

ol =t fob
ol gy

fr mo o
Ok
A=}

]
0y
e

ol

Jd

L ]
(A3
1]
(3
> M

Ol
>
40 4o
m >
[ ]
ol

[ ]
o B o= ko0
O Ol
2 =
E_|

L ]
=
0

J

nz

i

=

fO

]

o = 0N fr oE mo

0w or

0&
C
ol
2

el

0B

FA

0w —
i

1o

0%

>
S
i
>

o o0

ro

L?ﬂ
A
o
)3
é
rr
o
A=
0

e
o Jor
)

=}
uf]
>

o O
A
Z
> rr
0T
o
o
n
0%
0z

~ A

g ob
e

o o

o
10
0K
P
S
U
2
N
rr
jas
(@)

oo

0
i ol
ERVEE
2 wm
m

o W
Qo

A2 (0
JI019 228 2 Xotn

g
ANSZAN AUSIIS 22 SaAZE = UCHL

S22 e
0

1) ESHE SE2R2HE AIBEN T2 2SS 49
W 2D JAs X2 JIIMEXNE EFocte 40
ol ZHS2tH  HXZAMEE RNt M=
http://www.gunnet.co.kr/service/spec/s21%2801%

29-1.htm

http://www.advancedbuildings.org/_frames/fr_t_heat_desiccant_cooling.htm 1



Advanced Buildinas Technoloaies and Practices

Heatina & Coolina

Desiccant Cooling/Dehumidification

There are two types of desiccant systems:
liquid(sorbent) Liquid desiccant
systems

ventilation air than do dry desiccant systems

and dry.

remove more moisture from
the air produced by liquid desiccant systems,
however, is warmer than the air produced by

dry desiccant systems.

Liquid desiccant systems commonly use two
chambers with air/liquid contact surfaces such
as sprayed coils. In the conditioning chamber,
dehumidified as the
concentrated desiccant absorbs moisture from

ventilation air s

the air. In the regeneration chamber, building

exhaust air is humidified as moisture is
transferred from the dilute desiccant to the
exhaust air. The exhaust air and/or desiccant
is usually heated to promote desiccant
regeneration. A desiccant pump, level controls
and heat exchanger are typically included in

the system.

Dry desiccant systems operate in a manner
similar to liguid desiccant systems, but use a
desiccant coating on a rotary enthalpy heat
exchanger.
require energy for desiccant regeneration.

Dry desiccant systems do not

Information Sources

HVAC Systems and Equipment, 1996 ASHRAE
Handbook, Chapter 22, American Society of
Heating, Refrigeration and Air Conditioning
Engineers, 1971.

Tullie Circle NE, Atlanta GA

USA 30329-2305

tel 1 404 636 84003

www.ashrae.org

Contributing Expert
Richard Lay

Enermodal Engineering Ltd.
650 Riverbend Road
Kitchener ON
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HVAC Systems and Equipment, 1996 ASHRAE
Handbook, Chapter 22, American Society of
Heating, Refrigeration and Air Conditioning
Engineers, 1971.

Tullie Circle NE, Atlanta GA

USA 30329-2305,

tel 1 404 636 84003

www.ashrae.org

d=2SH

Richard Lay

Enermodal Engineering Ltd.
650 Riverbend Road
Kitchener ON
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Canada N2K 3S2 Canada N2K 3S2

tel 1 519 743 8777 tel 1 519 743 8777

fax 1 519 743 8778 fax 1 519 743 8778

rlay@enermodal.com rlay@enermodal.com

Benefits ¥ B

- Reduces the energy (electricity) required to - H& % 2AJ(EI)AYH Zs FIINUX
dehumidify and cool ventilation air a2
Reduces condensation and the growth of Z22 2 S0l &% X
molds =2 SHEH2EQ COP ZHUAM 222 Y
Improves the efficiency of refrigeration S01D] &8 84
equipment by operating at ahigher - ZJIX32 igtez 2 Jis
evaporator temperatures and higher COP SN BEIIIQ HE FxHA F4

Permits alternative approaches to air
conditioning

Reduces the space required for central
air—handling equipment and ducts

Limitations ZHE

- Higher initial cost =2 XJ|EXH]

- Most cost—effective in large buildings with SAA BIIXFAIAEEZ A= UEH H2WA
central HVAC equipment IHE HE 288
Most cost-effective where the cost of - T J

=2
o L
P
5
e

regeneration energy (for example, natural
gas) is much lower than the cost of
refrigeration energy (electricity)
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Application ESE=3="gel,

Desiccant cooling systems are best suited to ZSE&Y2 AIAEHES AUWSBIIQ &0l && HE
health—care buildings where healthy indoor air 2} =0 2128 XelZ2ASE Ikl 29 A
is critical, and to buildings housing S((=AXX3E, AIXIE, OIM, =& S)0l It
humidity—sensitive processes, for example, & MEGHCH

microelectronics, photography, printing and

archiving.

Desiccant cooling may be practical for office ZE&Y22 MNULCH §F &2 WA XL < XI&
buildings in southern and coastal Canada with S 24 SXZAAES 2AE MBLA A2 2
central air handling systems; in these & RUCH OlHE H22 I M= UE AAE
buildings, dehumidification can offset the cost Q242 FIIHIES BAE £ QUCH L£& 0l248t
of other system components. These systems AIAEE2 J|&9 W=D 2EC J|&I|E0l
may also be advantageous when increased Jt G 2 [ 0/|¥S JIHS 4= UCH

ventilation  requirements  will exceed the
capacity of the existing chiller.
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Desiccant cooling is not suitable for small
unitary systems, except where heat recovery
is already going to be provided and the
upgrade cost to a desiccant-coated heat
wheel is small. The use of desiccant cooling
is not practical when latent cooling loads are
low, for example, in the Prairies and northern

Canada.

Experience

Liquid and dry desiccant dehumidification
systems have been used for decades for
hospitals and industrial applications, but have
commercial

Most

not been widely applied to
buildings because of high
reported installations are in office buildings
and supermarkets in the USA. In Canada,
most applications seem to be as rotary heat

which are widely

initial cost.

exchange wheels used
because of benefits during the heating as
as cooling season. However, the total

enthalpy wheel will not remove 100% of the

well
building latent load.
Cost

Liquid
controls, no fans, no post cooling :

3700L/second,
C$20/L/s

desiccant  system,

Total enthalpy wheel, 5000 L/s, controls, no

fans : C$4/L/s

Example Manufacturers
Kathabar

PO Box 791

New Brunswick NJ
USA 08903

tel 1 800 524 1370
fax 1 732 356 0643
www.kathabar.com
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Kathabar

PO Box 791

New Brunswick NJ
USA 08903

tel 1 800 524 1370
fax 1 732 356 0643
www.kathabar.com
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HTS Engineering
115 Norfinch Drive
North York ON
Canada MS3N 1W8
tel 1 416 661 3400
www.htseng.com

Engelhardt/ICC

330 South Warminster Road
Hatboro PA

USA 19040

tel 1 215 625 0700 ext 320

Seasons—4

4500 Industrial Access Road
Douglasville GA

USA 30134

tel 1 770 489 0716

New Thermal Technologies
12900 Automobile Blvd, Suite 5
Clearwater FL

USA 33762

tel 1 813 571 1888

Munters/Cargoaire
79 Munroe Street
Amesbury MA

USA 01913

tel 1 508 388 0600
www.munters.com

HTS Engineering
115 Norfinch Drive
North York ON
Canada MS3N 1W8
tel 1 416 661 3400
www.htseng.com

Engelhardt/ICC

330 South Warminster Road
Hatboro PA

USA 19040

tel 1 215 625 0700 ext 320

Seasons-4

4500 Industrial Access Road
Douglasville GA

USA 30134

tel 1 770 489 0716

New Thermal Technologies
12900 Automobile Blvd, Suite 5
Clearwater FL

USA 33762

tel 1 813 571 1888

Munters/Cargoaire
79 Munroe Street
Amesbury MA

USA 01913

tel 1 508 388 0600
www.munters.com
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