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Symbols Sobais | e
S gen entropy generation rate (kJ/K) (25195 sods 9yl &5
H total enthalpy rate (kW) (Slgsks) JS sl &5
Q heat transfer rate (kW) (SlgslS) &)l Jasl & 3
m Mass flow rate (kg/s) (ablp,SelS) o y> &5
n Mole flow rate (gmol/s) (45 Jgop ,5) o0y E 5
c specific heat capacity (k/kg-K) (23505 SheST J535kS) o3 e S syl
c Concentration (mol/L) (Gdl Jgo) cdale
c specific heat capacity at constant ol Lad o o ole)S byl
b pressure (k] /kg-K) (CrolS=p 5 5lST Js55S)
GOR Gained Output Ratio (%) o0l Cawddy (9,5 Cons
h specific enthalpy (k]/kg) (5551 J9355S) Lpgass
modified heat capacity rate ratio )
HCR AHmax,c Sl eyl s S 5
AI;[max,h
HD Humidification-Dehumidification loycasb, — Sicasb,
hg Latent heat of vaporization (k]/kg) (5 9kSTJ959kS) s Oles sl )5
MED mutiple effect distillation ol Wiz yulads
mass flow rate ratio, ( ) i ol 1 L
mr ‘ ‘ S ) Sis slep 4 O oy Cand £
m,/m g, () <
MSF multi-stage flash S Al o i
R Ideal gas constant (k]/mol-K) (cpolS=Jse 1J93) Jles! 55 culs
RO Reverse Osmosis ST CP oW
s specific entropy (k] /kg-K) (025525 5k 1935k o529 (29,51
T temperature (K) ((slS) Lo
y Mole fraction Seo S
Greek symbols by e
& Specific flow exergy (k] /kg) (,5sLS | Js3sls) b, Logasue 55,5
A Change or Difference (-) (b o) DL ol s
v Specific volume (m3/kg) (M3Kg) pgase x>
¢ Relative Humidity (-) (A 22) (oms Casgb,
£ Effectiveness (-) (o ) 2L
z Exergy losses rate (KW) (&l 5kS) 63,51 wlab 2 53
» Humidity ratio (kg water vapor/kg PSS Sl )L p,56kS) Casb; o
dry air) (Sis slga
Humidity ratio (mol water vapor/mol Slsa Jse 10T b Jse) Joe Cagbsy S
[2) dry air)
(S




Subscripts GNP
0 Dead state e byl ol
1 V slosask, b oyask,
2 Y slojcask, b gk,
a moist air —ob e slen
c cold stream Sy b >
Col Collector Jreacly
d destroyed 0l w55 (85,51
D Dehumidifier Isjcugb,
da dry air Sz slo
ext extraction zl el
f Saturate saturated liquid bl mbe Cdl>
g Saturate saturated vapor elal )by >

hot stream oS ok
H Humidifier Oywel
HE Heater ole 3 o
i inlet 599,93
inj injection By
max maximum S las
min minimum Jlo>
0 output Ty
P Pressure constant Slad el
pw pure water oA ol
sat Saturated gll
Solar solar radiation Al ye il
trans transferred ouds ools Jlaul
w water ol
wa Water in air
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* Multiple Effect Distillation

* Vapor Compression

® Reverse Osmosis
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Abstract

Due to the need for desalinated water in different parts of the country, some of this
requirement was achieved by production of desalinated water in small-scale. According to
the proper solar radiation in areas that are frequently faced with the problem of drinking
water supply, one of the ideas in this field is solar desalination. Production of water by air
humidification dehumidification (HD) is one of the novel technologies for water production
which has been developed in recent years. On this basis, the method is based on that the air
has the potential to absorb and transport the significant amount of steam. HD desalination
has three main parts: humidification, dehumidification and the heater part. Ratio of thermal
energy consumption of this method is lower than the conventional desalination systems
therefore this method can be a good choice for low populated remote areas of desert. In this
paper, after reading the field and identify the types of operating systems, evaluation the
effectiveness of new methods of extraction and injection are performed. Then the cycle was
modeled by presenting the Mass balance equations and thermodynamic analysis and for
defined operational conditions, the methods for optimizing was expressed. The results show
that using the extraction and injection methods, even with the limitations of the existing
collector areas, always can lead to an optimal point which the production of fresh water in
it increases dramatically. This optimal condition was also studied for systems with different
part of heating.

Keywords
Solar Desalination, Extraction and Injection, Humidification and Dehumidification Process,
Optimization
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