= PR R g e el 2y 1 Fl > H 3

EcE R B
S (FAEEE): Chih-Min Wang
Y EPEL MR AR AT R R R
FAFL £PE: Application of Solar in the Absorption Heat Pump Multi-Effect Distillation Water Pro
B
SRR
FEBE B o SR

FEEPE T

43;3

B 92458021

4
iy
&

1 93
ALH

Y EEr 111
BRGSO N [ PR E

ED Fﬁ% Solar energy ; multi-effect distillation ;
seawater purification ; absorption heat pump

HI[H R 0
§ii

*%wu*wrfﬁ5$ﬁﬁF&FWWﬂPW%ﬂ?%'ﬁ%ﬂpiiﬁ%*ﬁﬁ’T N
50 FAISHPIE S SRR ORI E VTR SRS R E R - St
3 i f

I e i IR YA AR Ik B ”ﬂ ﬁf.f‘*‘?u TR f&f & [Eﬁzti“f‘ffm{bi*?ﬁ ° HEIRT 2 E&'%t“'@ Pfh‘»‘« >
[REk, ] TR SRR o TS PURLH ROAIBIEE BT IR SRR (I T A E

T R u*
Eﬂ:;@:wwu (-SPRASTA (=5 o 1] S4BT (MED) S Bt 2RI 58 5 Bt St B gy o
ujgl’?*/i FE | VR ~ Sk @ JI bJ Iﬁéltl/ﬁgy_, ° |P¢7{I;&ﬂﬁﬂ": pj{‘}‘FJJ}gﬁE}Tm}: NN E’?ﬁ
ﬂ%ﬁ@%ﬁw¢wﬂﬁ 53 4V waﬁm%

[F2 R ]

Solar energy seawater purification system compared with traditional seawater desalination system having a lot o
operation without affect by steam and electricity limitation, no any pollution, low energy consumption, and safety
crude oil, natural gas and coal. It is good for some regions of energy shortage and high requirement for environn
setup, good fitness, less investment, low cost for water production. It has high competitive in seawater desalinati
but most of the countries are shortage of pure water. Although a lot of countries have built the water desalination
are using the evaporation method to purify the seawater and need to exhaust high amount of energy. Fortunately
resources and would not cause any energy shortage. However, it is hard for those countries having energy short
purify the seawater.

It is a multi-effect distillation (MED) system coupled to a double-effect absorption heat pump. This plant was ther
the influence on the product cost of some parameters was evaluated : thermal energy cost, number of effects,pl:
water costs of this solar MED plant were compared with a conventional energy source plant. Moreover, the effec
of the financial and fiscal politics parameters has been studied as well as effect of the fuel and equipment cost e

[FFN’E‘ ]

e
ABSTRACT i
7L BV
FIosv
ENEE N
146 x
gj jf'[ 1ff il
1 1’1?} Eip:—:k%i‘gl 91

"}5"5“' RIS 2

http://etds.ncl.edu.tw/theabs/site/sh/detail_result.jsp 2007/7/13



= PR R g e el

Y
[\)
=i
piax
o
i

1.3 P a3
K 4

S ow:“%ﬁ%ﬁ% 5
2105 5
2.2 elst s epep 6
2.3 ﬁiipbﬂﬂﬂ ﬁﬁﬁ%i?
2.4 HSSSL[ SR 558
2.5 EE595 f“‘%PELI'f’ﬁF‘%i—?%ﬁ 11
2.5.1 SRS AR 11
2.6 AR S [ 7 13
2.7 5% .:ﬁﬁ 15
AER B R
3.1 BI9HIAII% ({0 7 [T 16
3.2 4 B B I ] [‘thﬁd 18
3.3 £'J*(Thermal Processes) 19
3.3.1 ZiRfI] [~ Zka1F (Multi-Stage Flash Distillation) 20
3.3.2 23R (Multiple Effect Distillation) 22
3.3.3 Z&SES IR (Vapor Compression Distillation) 28
3.4 A4 (Membrane Processes) 31
3.4.1 %ir'ri%& 1# (Reverse Osmosis) 31
3.4.2 F [ 24T (Electrodialysis) 35
3.5 5k A iE (Hybrid Facilities Processes ) 38
3.6 H I*E“ui'*ﬂi" 39
3.6.1 170 40
3.6.2 WULENF (Membrane distillation) 41
3.6.3 ﬂ\ﬁﬁﬁ?&é@iiﬁ ( Solar Humidification) 42
3.7 %R f“"i’l‘?’;ﬁﬁii'}ﬁ 44
BT[NV 44
3.7.2 F R [ IRF R fE TR 45
3.7.3 F| & {Epip (Renewable Energy ) T&"] 46

8 1< PR SR E 47
3.8.1 A=A PiEEY 48
3.8.2 ﬁiﬁi@?ﬁf& 49
3.8.3 iii%%ﬁﬁ’rﬁ‘éﬁ 50
3.9 f‘,?J’N‘é | Bk A < BT L4k 50
3.10 77 51
SIH Akﬁm};s}gl A= TR i 55
4.1 *[ﬁﬁf E‘!iﬁqu“ﬂﬁi LIS 754 55
411 F H'J F' 55
4.1.2 5 SRR AR 56
4.1.3 Jploe ?jr'J—Fq“&E 59
4.1.4 %ﬁﬁ‘[?ﬁi 62
4.1.5 57 63
4.2 “*Bﬁ RELE %'ﬁ TRAEE-63
4.2. { ﬁ%ﬁﬁf il 64
4.2.2 NHfEER EL‘ T 65
423 = *E‘ll'srg W IFi *fﬁ'l’?ﬁ'ﬁ%ﬁ% 68
4241?%\' E FF”74
4255
5T F' Bﬁﬁ @Ei“;pbqy—nm;ﬁ LISFNE % [~ F5k 75

, = 75

5 2 *Eﬁfu LIFBNE % [ 7R (PSAEJE%’EWJ’J) 76
521 —?{ﬁ;{ﬁﬁ,ﬁj 77

5.3 *ﬂﬁﬂ @Eiwbqf“,mﬁdrhkf ARSI T8
5.3.1 £k g2 80
5.3.2 M= HEE T ZHGYAT 82
5.3.3 ﬁtiﬁ’?}i 5T 84
5.3.4 {E‘%%‘J?ﬁjﬁﬁ 85
5.4 #Fﬁﬁ:ﬁ@%ﬁﬁ' 86
5.4.1 kA 86
5.4.2 *Bﬂ"“ﬁ?@%@ifﬁw
5.4.3 lﬁuw\ﬁa R I S 89

http://etds.ncl.edu.tw/theabs/site/sh/detail_result.jsp 2007/7/13



= PR R g e el 2y 3 Fl > H 3

5.4.4 ﬁ Eeaid] *%Fuiéﬁéé‘éﬁi}‘;[' 91

5.4.5 i&ﬁéﬁ%ﬁ?’ﬁ'?& AR Re A 93
5.4.6 %ZE" R 95

5.4.7 5= 98

5.55% 7% 53 T’T“]l 799

54 1 A 108

241 106

YR 109

[ =HY ]

[1] ?"F’J , rﬂ?ﬁ HTEAEE L &Iflfﬂlﬁgyélﬁﬁi}f#iﬁf{ » 1997 -

[2] T. W. Mix and J. S. Dweck®; » " 3kgg /i AR %“;ﬂ'ﬂf"}['J T E F » 1984F 6% o

[B1 " NPHfEEVIEER =1, o T PRfERYT > 19935 67 -

A1 FURYE  TNIBEECR AR RO ) T PR > 1005737 -

[5] IR MR RER ] (i ¢ i S - 19805

(6] STRETR TR0 [ R R T TR ST G R B SR A

(7] By > THRPIR [ PR SR, > Py > 20024 -

(8] &=y > T¥ESE [~ VlEE R T o @Iﬁi}fr’?{éﬁé@ » 2003 -

[9] Sanjay Kumar, G. N. Tiwari, “Performance evaluation of an active solar distillation system.” , Energy, Vol.z

[10] J. Siqueiros, C.L. Heard, “ An experimental integrated absorption heat pump effuent purification system. ”
1999.

[11] S.E Aly, “A study of a new thermal vapor comepression/multi-effect stack low temperature distillation syste

[12] Bart Van der Bruggen, “Distillation vs. membrane filtration : overview of Process evolutions in seawater d
218, 2002.

[13] Ali M. E1-Nashar, “The economic feasibility of small solar MED seawater desalination plants for remote ar
186, 2001.

[14] Mukhtar M. Ashour, “Steady ¥**'| analysis of the Tripoli West LT-HT-MED plant.” Tripoli, Desalination, Nc

[15] Ali. M. El-Nashar, “Effect of dust deposition on the performance of a solar desalination plant operating in &
pp.421-431, 2003.

[16] D. Alarcon, J. Blanco, S. Malato, “Solar Thermal Seawater Distillation Activities at the Plataforma Solar de
Efficiency.” Abstract accepted for poster presentation at the 4th European Congress of Chemical Engineering.

[17] Manuel Collares Pereira, Maria Jodo Carvalho, “A New Low Concentration CPC Type Collector with Conv
Compromise with Stagnation Temperature Control and Survival of Cheap Fabrication Materials.” ISES Solar W

[18] Manuel Collares Pereira, Maria Jodo Carvalho, Pedro Horta, “Advanced Solar Dryer for Salt Recovery frol
Solar World Congress 2003, Sweden, pp.1-8, 2003.

[19] Julian Blanco, Diego Alarcén, Bernardo Sanchez, Sixto Malato, “Techno-Economical Comparison of Diffel
Multi-Effect Distillation Unit.” ISES Solar World Congress 2003, Sweden, pp.1-7, 2003.

[20] D. Alarconi, J. Blanco, E. Zarza, S. Malato, J. Leon, “Comparacién Econémica de Procesos de Desalacis
Efecto con Energia Solar.” Ibero-Americano de Energia Solar, Portugal, pp.1-8, 2002.

[21] Julian Blanco, Eduardo Zarza, Diego Alarcén, Sixto Malato, Javier Leon “Advanced Multi-Effect Solar Des
Chemical Energy Technologies, Zurich, pp.1-8, 2002.

[22] J. Blanco, D. Alarc’on, E. Zarza, S. Malato, J. Le’on, “Advanced Solar Desalination : A Feasible Technol
Congress, Italy, pp.1-12, 2002.

http://etds.ncl.edu.tw/theabs/site/sh/detail_result.jsp 2007/7/13



