WO 2014/014660 PCT/US2013/049129

3

o
%
/

gl

R
"_\,q:“ 2

im,,
s

&% W,w@’

A e

s

AR
R

i
Ralie

< 20 .

50

4]
o

W

72

: =4
> ; -~

T water

Temperature {°C)

3 £

~

2t

. fic

) ¥

3 i . . y + 5 1
3003 <100 £ el 200 AQ0 500 &30 pte piey

,,‘
2
fed

Specific enthalpy tki/fkg dry air}

FIG. 2



WO 2014/014660 PCT/US2013/049129

2/8

3¢

w0

80

[ d
o

Temperature {°C)
Py
o]

=230 -160 ] 1480 208 340 A5 540 8003 700

&
Cr
perd

Speacific enthalpy {(ki/kg dry air}

FIG. 3

108

20

b4 ek
o ]
T

Temperature {°C)
W
fae]

30 b

e
=

4 g i 2

-EGO 100 ¢ 100 A0 300 400 546 603 700 800
Specific enthalpy {kifhg dry alr)

FIG. 4



WO 2014/014660

et
E
<

PCT/US2013/049129

3/8

%0

1A

S b

Wiseat ~ W L/ kg dry air]

46 ¢ #‘

N=(

e

o a3

8.3 0.3 {4 3.5 ERS 0.7 R

Non-dimensional {enthalpy} location along the fuid flow path |-}

FIG. 5

0.3

{kifkg-K]

0.4

Entropy generation per unit of water dehumidified

0.05

N=0

N=1 N=on

Number of extractions in the dehumidifier, N [}

FIG. 6



WO 2014/014660 PCT/US2013/049129

Temperature {°C}

Humidity ratio Tkg vaporfhg dry air]

4/8

Wy . : - ‘
& G.1 $.2 G.3 4 o8 [y Q7 & 0.8 1
Naon-dimensional fenthalpy} location aleng the fluid flow path |-}
{a) Tompersture profile
FIG. 7
8.2

~ . L

G [ &2 .3 Q4 &5 G.& el a8 ERY i

Non-dimensional {enthalpy} location along the fluid flow path [-]
(b Fhanadiny ratdo profile

FIG. 8



WO 2014/014660 PCT/US2013/049129

Temperature {°C)

Termperature {°0}

5/8

w0a ; : : - . 4 .
o a3 0.2 o3 24 a5 ne a7 a8 8.0

Py

Nen-dimensional {enthalpy} location along the fluid flow path [-]
FIG. 9

3y

¥R

5G

30 5 i 3 : X 3
o a1 D2 0% G 0.5 as D7 5.8 8.8 1
Non-dimensional {anthalpy} focation along the fluid flow path [}

Dehumidifier babawad

FIG. 10



WO 2014/014660 PCT/US2013/049129
B0 [
)
0 -‘w(i:«’\"l“\ ’ - b
GO ;(3\3“\; N e -
. 55:-;::5\&‘ . e -~
72" i -
. T - - ‘\
& 7, > 70 - :\\*‘\m\f’\ 72
E:i £, }‘ \“}ﬁ\ -~ ,’.f\’;-"v“ ¥
g -~ (\g - ’:&.E‘\q‘
@ # :\\M PRI
5 Yihd -
# 5 y -
Do b 4
@ 2 e
& £ &
& ¢ e
43 ‘! 7
¥ ‘vf
oo
L )
¥
;’-(}d ¥ 5
i
¥
! :
r
EOE
g @1 al f3 6.8 G5 0 G.7 08 0.3 1
Non-dimensional {enthalpy} location along the fuid flow path [+
Hunsdifisr balanosd
FIG. 11
B

<53
=3

it
[53

Temperature {°C)

A
&

mR

point of

/ extractionfinjection

5 : : : . : . i ) i

Oy

¢.3 g a7 8
Non-dimensional {enthalpy] location along the fhuid flow path {-]

2.4 8.5 0.8 ¥

)
0.2

o
L

FIG. 12



WO 2014/014660

fusy

PCT/US2013/049129

7/8

Gained Dutput Ratio, GOR {-]

 Dehurnidifier balanced

x Humidifier balanced

*
¥
iQ % ¥
e T ox X
& & N
1
{ s 18 15 Y 25 30
Enthalpy pinch in humidifier and dehumidifier, y [kifkg dal
FIG. 13
D5
;“‘? ,“% ......
£ 4k EIDehumtm.‘u‘eri
x’ oy ;
= LN Humidifier
& 0.4 :
3
&
T 035 90
%]
el
Eg‘ 4.3
o
=
w o 025
T .
3 e
@
Q‘ .
_5 0,15
&
g 0.1
S
> 0.05
2 .08
5 .
o &
£ 0 N\
W = N

b balanced

dehum balancad
Number of extractions {-]

FIG. 14



WO 2014/014660 PCT/US2013/049129

8/8
{300
o
&
0 B
g 3
®
= s
“ %
o
&
b ol
=
2 B
%3
£ >
I I o
& Xxox ko, ES .
S ) * & x
*5 ® * XX -
i) o : L %
- * * * » . L ™ ™ * a \; b
§ 1 ;
£ 3 1 13 2 38
Enthalpy pinch in humidifier and dehumidifier, y [kifkg da}
FIG. 15
ER
$
£ p4as t
£
5
& 0.4
o
3
§ 0,35
= 90
o ¥ 03}
X
§ 2025
oo
£ 02
5 .
&
c :
8 015
™
&
= a1 b
=
d
605
o N\

T n=1

Number of extractions {-]

FIG. 16




