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esiccan

t A
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t-h
u

m
id

 clim
ates

D
escrip

tio
n

 o
f th

e p
ro

cess:

1 - 2
P

re-cooling and pre-dehum
idification of am

bient air at a high tem
perature level of

chilled w
ater. C

hilled w
ater supply tem

perature at 12 - 14°C
 im

proves chiller coefficient
of perform

ance (C
O

P
) and reduces energy cost for chilled w

ater about 15 - 20%
2 - 3

D
esiccant w

heel realises the dehum
idification to the target of approx. 7 - 8 g/kg dry

air ( 20°C
; 50%

).3 - 4 C
ooling of w

arm
 and dry air in high efficient heat recovery

system
4 - 5

S
econdary cooling w

ithout dehum
idification to the required supply air tem

perature.
C

hilled w
ater supply tem

perature of 12 - 14°C
 w

ith high chiller C
O

P
5 - 6

T
herm

al room
 loads

6 - 7
E

vaporative cooling (condensate delivered from
 process step 1 - 2 can be used)

7 - 8
P

re-heating of return air for regeneration of sorption w
heel w

ith heat recovery system
(corresponding to 3 - 4)

8 - 9
S

olar heating of regeneration air volum
e flow

 to achieve the necessary tem
perature

for sorption w
heel. A

 regeneration tem
perature of ~70 °C

 is suitable for m
ost available

solar collectors (flat plate, vacuum
 tube, air collector)

9 - 10
R

egeneration of sorption w
heel (corresponding 2 - 3).

G
en

eral C
o

n
cep

t:

D
e

p
e

n
d

in
g

 
o

n
 

o
u

tsid
e

 
w

e
a

th
e

r 
co

n
d

itio
n

s,
dehum

idification of the fresh air rate is significant for
e

n
e

rg
y co

n
su

m
p

tio
n

 o
f a

ir co
n

d
itio

n
in

g
 syste

m
s.

C
o

n
ve

n
tio

n
a

l a
ir co

n
d

itio
n

in
g

 syste
m

s n
e

e
d

 lo
w

tem
peratures on cooling coil surface to achieve the

com
fortable dry air inside the buildings w

ith a typical w
ater

vapour of 7 - 8 g per kg of dry air. C
hilled w

ater tem
perature

of about 4 - 6°C
 is usually needed in air conditioning

system
s for the purpose of dehum

idification.
A

 solar assisted desiccant air handling unit splits the
co

o
lin

g
 a

n
d

 th
e

 d
e

h
u

m
id

ifica
tio

n
 p

ro
ce

ss. T
h

e
conventional process is replaced by a cascade of several
process steps:

•
P

re-cooling and -dehum
idification

•
D

esiccant dehum
idification

•
H

eat/cold recovery
•

S
econdary cooling

K
ey ad

van
tag

es o
f th

is d
esig

n
:

•
P

re-cooling and pre-dehum
idification at a high surface tem

perature
on cooling coil. C

hilled w
ater tem

perature of approx. 12°C
.

•
D

esiccant dehum
idification to com

fortable 7 g/kg dry air. Low
tem

perature regeneration of sorption w
heel (70 - 80°C

) is ideal for
the use of solar energy.

•
S

olar fraction for regeneration up to 80%
.

•
E

vaporative cooling in return air (condensate from
 precooling can

be used)
•

H
eat recovery to reduce cooling energy

•
S

econdary cooling w
ithout dehum

idification to a com
fort supply air

tem
perature at a high tem

perature level of chilled w
ater (12 - 14

°C
).

•
H

igh chiller C
O

P.
•

N
o reheating for room

 tem
perature control and no reheating to reduce

draft.
•

R
eduction of electric consum

ption at design conditions up to 40 %

In com
parison to a standard air handling unit the

d
e

sicca
n

t syste
m

 n
e

e
d

s d
rivin

g
 h

e
a

t in
p

u
t fo

r
regeneration of the sorption m

aterial (e.g. silica gel,
lithium

 chloride). T
his heat can be produced using a

solar therm
al collector w

hich transform
s solar radiation

into heat. F
or this process any kind of solar collector

can be used:

•
flat plat collector (heating w

ater)
•

evacuated tube collector (heating w
ater)

•
solar air collector (direct air heating)

A
 buffer storage can be installed in order to overcom

e
m

ism
atches betw

een required heat for regeneration
and available solar heat.

D
esig

n
  exam

p
le:

R
esults of a draft system

 design are show
n in the illustrations

opposite. T
he results are valid for a typical office building w

ith
office hours from

 8 a.m
. to 6 p.m

. from
 M

onday to Friday and 8
a.m

. to noon on S
aturday. M

eteorological data from
 A

bu D
habi

w
ere used for the sim

ulations.

T
he m

ain figures for the design of a solar system
  are:

so
lar fractio

n
 (S

F
) w

hich defines the fraction of regeneration
heat that is delivered by the solar system

 in oder to provide a
constant regeneration tem

perature of 85°C

n
et co

llecto
r efficien

cy (eta) w
hich defines the final useful solar

heat referred to the radiation incident on the solar collector.

T
he figure on the top is valid for a typical flat plate collector. T

he
x-axis denotes the collector area norm

alized to the air volum
e

flow
 (m

² of collector area per 1000 m
³/h of nom

inal air volum
e

flow
 of the air handling unit). T

he bigger the collector the higher is
the solar fraction but the low

er the net collector efficiency.  A
second m

ajor influence is due to the installed buffer storage. U
sing

a bufferstorage increases both the solar fraction and the efficiency.

W
ith a flat plate collector system

 of 60 m
² per 1000 m

³/h of size
of the air handling unit a solar fraction of m

ore than 85 %
 is

achieved, if a buffer storage is installed. U
sing an evacuated tube

collector the sam
e result is achieved w

ith a sm
aller collector of

about 30 m
².

A
nnual perform

ance related to energy and w
ater consum

ption is
show

n on the bottom
 figure. T

he annual electricity consum
ption

can be reduced by m
ore than 35 %

 due the installation of a solar
assisted desiccant system

. A
nother advantage of this technology

is that no heat source beside the solar collector is needed, since
in case of low

 solar geins the chiller serves as backup. It should
be noticed that the w

ater needed for evaporative cooling can be
deliverd from

 the pre-cooler condensate.
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