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desiccant cooling system
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Ciclo de refriferacion por adsorcion utilizando energia térmica solar
Copyright J.I. Zubizarreta

Adsorbedor

T, = 31 [C]

P = 101,3 [kPa]

X, = 04

h, = h['AIrH20'; T=T,;;P=P;R=X |

Wy = @ ['AIrH20" ; T=T;;R=x;;P=P]

T]_ = T]_

m, = .1 [kgls
1 2198 [ka/s]

x2 = 0,1

h ['AiIrH20' ; T=T2;P=P;R=x2] = h;

W, = o ['ArtH20' ; T=T2;P=P;R=x2]
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T, = T2 + 2 [C]

h, = h ['AIrH20' ; T=T,;P=P;w=w;, ]
Wy, = Wsp

T2 = T,

Enfriador

Wz = Ws

T; = 25 [C]

hs = h['AIrH20' ; T=T3;P=P;w=w; ]

Qent = [hz - ha] ' rhl

W3 = wj

Ty = T3

Enfriamiento por saturacion parcial adiabatica
T, = 18 [C]

hy = hj

h ['AIrH20' ; T=T4;P=P;w=w, ]| = hy
Xs = RH['AIrH20' ; T=T,;P=P;w=w, ]
Qfio = [hl - h4] . rhl

Wy = Wy

Ty = Ty

Variacion de temperaturay humedad del aire en el local

Te = T, + 8 [C]

Xe = X4 + 0,2

he = h ['AiIrH20' ; T=Te;P=P;R=Xe |
T6 = WB ['AirH20' ; T=Tg;P=P;R=xX¢ ]
We = o ['AtH20' ;T=T¢;P=P;R=X¢ ]
Te = Te

Enfriamiento por saturacion parcial adiabatica
h7 = he
T7 = T6

h ['AirH20' ; T=T;;P=P;w=w; | = hs
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W7 = Wy

T7 = T7

Intercambiador de calor

r;]l'[hg—h7] = ﬁ]l'[hz—hg]

Wg = Wy

hg = h ['ArH20" ; T=Tg;P=P;w=w; ]
Tg = T7

& = —————
T, — T3

Wg = Wg

Tg = Tg

Calor de desorcion
Wg = Wg

Te = 75 [C]

he h ['AIrH20' ; T=Tg;P=P; w=wy |

Qsolar = [hg - hs] : r;11

Wg = Wg
To = Ty
Desorcion
X0 = 0,18

h ['AIfH20' ; T=T10;P=P;R=x30 ] = hg

Ty = T10 - 2 [C]

Wi = o ['AItH20' ;T=Tyo;P=P;R =Xy |
hio = h['AIrtH20' ; T=Tyo;P=P;w=wy |
Wio = Wiyo

Tio = Ty

Rendimiento global

CcoP - Qo

solar

SOLUTION
Unit Settings: [kJ]/[C]/[kPa]/[kg]/[degrees]
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COP =0,647

hi =60,0 [kJ/kg]
h2 =62,0 [kJ/kg]
ha = 40,0 [kJ/kg]
h7 =734 [kd/kg]
he =126,3 [kJ/kg]
P =101,3 [kPa]
Qfio = 9,08 [kW]
T10 = 61,55 [C]

T6 = 24,32 [C]
T2 = 46,61 [C]
T4 =18 [C]
T7 =24,32 [C]
To =75 [C]
T1 =310 [C]
T2 = 46,6 [C]
T4 = 18,0 [C]
T7 =243 [C]
To =75,0 [C]
w2 = 0,005826
wa = 0,008636
w7 =0,01923
we =0,01923
wio = 0,02235
ws = 0,005826
w7 =0,01923
we =0,01923
x1 = 0,400

xa = 0,672

No unit problems were detected.

Arrays Table

Wi T
[C]
1 0,01124 31
2 0,005826 46,61
3 0,005826 25
4 0,008636 18
5
6 0,01854 26
7 0,01923 24,32
8 0,01923 4541
9 0,01923 75

=
o

0,02235 59,55

£=0,976
hio = 118,3 [kJ/kg]
hs = 40,0 [kd/kg]
he = 73,4 [kd/kg]
hs = 95,4 [ki/kg]
m1 = 0,45496 [kg/s]
Qenf = 10,01 [kW]
Qsolar = 14,04 [kW]

T2 = 44,61 [C]
T1 =31 [C]
Ts =25 [C]
Te =26 [C]
Ts = 45,41 [C]

T10 =59,55 [C]
T10 =59,55 [C]

Ts =250 [C]
Te =26,0 [C]
Ts =454 [C]
w1 =0,01124
ws = 0,005826
We = 0,01854
we =0,01923
wio =0,02235
w2 = 0,005826
ws = 0,008636
we =0,01923
x2 =0,1

x10 = 0,18

X6 = 0,872
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