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1. Jose Antonio Medina, Ex-President of International Desalination Association (IDA)
2. Dr. Peter Illes, Director of Scott Wilson Co.

3. Mark Wolf, Managing Director of Greenspan (Tyco Environmental Systems)

4. Bruce Sproule & Steve Bird of Greenspan (Tyco Environmental Systems)
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1. Desalination 2. Sea Water 3 . Brackish Water 4. Total Dissolved Solids
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1. World Health Organization (WHO)

1. Multi Flush Distillation
2. Multi Effect Distillation
3. Thermal Vapor Compression 6. Fresh Water

4. Mechanical Vapor Compression
5. Reverse Osmosis
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1. Ultrafiltration 2. Microfiltration 3. International Desalination Association (IDA)
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1. Electrodialysis 2. Electrodialysis Reversal
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1.Spiral 2. Dowpont 3. Pressure Vessele (PV)
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1. Cellulose Acetate 10. Polyvinylien Fluoride

2. Cellulose Acetate Blend 11. Polypropylene

3. Cellulose Triacetate 12. Polyetter Sulfone

4. Polyamides 13. Poly Sulfone

5. Polyurea 14. Poly Acryl Nitrile

6. Polysulfone 15. Hollow Fine Fiberelements-
7. Sulfonated Polyfura Thin Hollow Fiber

8. Poly Peperazide 16. Spiral Wound Element

9. Polyvinyle Alcohol Derivatives 17. Tubular
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1. Turbulent
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1. Spacer 2. Element 3. Film-tec NF70




Nz .
WY X2 2105503 sy 6 59d eSS ﬁﬂ.@?d.@ﬁ

Sl 31y ) 3 58 (Shoo /B = +/1 359 19 15 S CE Wl o Sk (ot
Eon 3590 0 el 500 (gla yidu ;04T WS o 3l j e dy 3 Sl d> 150 VO (gles
Aalg> | 34,500 jlad 3055 a8lsF/0-F zl sedgaez > )0 STll.cd S aalgs> |3
09 co 432 o e (6,55 53U o 90,10 S O (sled dy G ogdle a4y .3 )5
Gy Joz g1 gl Oliwl g Polw Siliwl (655 oSy 5l oad aisluw o oyl e
Hoboo bl 51 raolio gl o 4 Cowsl 0w y At Cl dy (9299 S5l il dons At
.J....S‘SAJA.C‘\-f' C‘@)l 6)...1......:5005m)é&u|w€yu4|6&uw‘5w‘

Syl o dy 520 F 5 Lol adlo Sl OT 10 005len 8l IS 4 ool L
Aol el ce o L dilgs co )l S AT (gy9bb 4y .0l STl o do (S oljT LIS
Iz ey Hg e A g diied Codgaste (1)1 oo Los s 5l ol oy (sla )l jres 0gdle
- . Yoo

Ol o 1 digd aS Gl 1), 8 S0 Jlas b (gla )l poe cdd > -l 15l 10 059 ol
o , Y .
Sl IS s Cornd 13 L el Sl () (ol 00le &S ool Sitald eS8 e 5.8
08 78 Jleey cblazag¥ (gl I ogdle dy sl Jle o, Sac (g0 =Ml xds ay i Lol s s
Wuobd@éy}fd‘yo))ju‘wwua‘_g)}‘s,«iuu.:‘)dw‘b_:}UaacunS)'{Bj
Lol

Jozi 1) Vb glales g jLid as w86 glils S3U Jlos b sla oyl pas
03, ,5 4 sl 4yl proo | S e SHU Jlas b ole oyl o o gas 0 (g30ad b
Y . -~ . Z . .
9 )L‘.:‘-"‘-.’“SLQMBBL’CM“S%"BO)“-U Ajg, yw‘wybswwwh_g‘f 03l

f

09,500 0|38 00 S5 3ga Bl )3 1ugSae ol (g poslaswl 8,50 gl o

03 g lirm 12Ul yoos (al 31 Ty sl 5ol SLaJgSm 30 05151 45 0SB,

/N =/ Vo33l o )3 130 )08 (g Lo yxlidy Sere g L il gl aS Il 5 cenol L]

1.Compaction 2. F T 30 Filmtec 3. Diffusion 4. Convection
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1. Flux 2. Reject 3. Asymmetrical 4. Thin Film Composit
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1. Applied Pressure 3. Differential Pressure 5. Flux

2. Concentrate Pressure 4. Concentration Polarization
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1. Salt Passage (SP) 2. Salt Rejection (SR)
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1. Net Driving Pressure (NDP) 3. Product pressure (p )
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2. Osmotic pressure (7) 4. Recovery
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1. Train 2. Dual - Membrane System
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1. Transmembrene Pressure (PTM)
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1. Mixed Media Filter 2. Fouling Index or Silt Density Index
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1. Permeate - Staged Design
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1. High-Pressure Switch 2. Low-Pressure Switch
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1. Flow Blancing Tube
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1. Polystyrene 2. Sulfonated
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1. Clean In Place(CIP) 2. Programmable Control System (PLC) 3. Plant Layout
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1. Multiple Effect Distillation (MED) 3. Vapor Compression (VC)
2. Multi Stage Flush Distillation (MSF) 4. Effect
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1. Horizontal Tube Arrangment
2. Vertically Stacked Tube

3. Vertically Stacked Tube Bundles
4. Main Condensor
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1. Process Arrangment 4. Long tube
2. once-through 5. Cross tube
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1. Mechanical Compression(MVC) 3. Vessel

2. Thermo-vapor Compression(TVC)
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1. Anhydrite Solubility
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1. Disinfectant By-Products (DBPs)
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2. Natural Organic Carbones 3. Trihalomethanes 4. Haloacetec Acides
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1. Beach Wells 3. Open Intake
2. Short Seawater Pipes 4. Long Seawater Pipes
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1. Site 2. Impingement 3. Entrainment

Nz
3Z vs.




Py 3z PRI CSTE N IWOUW]E JUE STV PP Y% EPN SR WL

(_chbOl}ﬁ.c(_glﬁsm‘sglﬁ})l|)WTW§&ﬁ‘5°¢WM‘)Mw5W69)
0395 2 P Ll pA IS (il ) O (55 9 (008 S e 31 (6 54T i

Ao oly 095 ol Olallas

() Sy <L

29704398 (030 liae 5l it 00,23 1 (raej ) (SLo &Y 5l (6 250T e oS0

slad goas l>al> SB sladils a5 058 o sl lasl pi g a8yl O 00 el

ol oy ol80g0 jlanl 3l ads o ) ey S Il 500,57 JLlil 1 T jloauds JI>

35S J B andlan s jg0 aatcio Aoy ds Wl A5 Sl oz 5 yibade SiSUgS 5
S (Rl bl )0 ayda ol 5 e OT cldls 5l LU ol fy>

D)5 (3 el 3yl g0 oy A 5l i 3 asd 5 alowil )1 S5 Gubo S Cawloslo &

el 0093 o 43365 3| iy (6, 80T al )8 e 3l LSU dslUae

ol Co o -
= o) o) )
o le aS 0gd e dgi alite gle Ol (2185 Sed glaail )8 )0
fCawl o0l
ilitee o (Sl (S5l (1) Seod Slamnnsli Ggtanc | ol IS
S laz g b liee Al a1 Sod Olueunll Ol e 1l S Ole
2015 00liul 3 jg0 (GLaAyl,8 5 AL b do y3  pl T Curdg (St o 2lel cale
Cowl 3o ,3 00 =00 390> 558 d (Ll (210 Seod Dl €l 3 duo g Sl ¢yl g2c 4
AL Ol pl 1 BY 2ol yliae o 345 09 o olugdy s pl Ol ausyo)e -0 1 g
200 oo oyl lasl )8 elgil Clug cad SN0 0 )los gz .0l dalgs
A s p ST oo 0 Fe B Ve I ol o= Y0 g b jo T el sl vs yo

JAOL&&CMAI)JO5)L:»MM‘Q}Pb&_)T)}‘)}Y/ab\/AuTCBLQ‘MJGJ&509M‘5AUL~M€

(oo g ple) 9 d 9 9 SLOLT 1 (310 j S0

S oAzl ;0 5L )3 b i o & (e ) Sl o5 Sl elael A5 B )lae Ll
(Bl il 35 T g5 esls Sy it LD 3 5o Ll w055 oo
ao ol o b0 O iy 3945 Sl e (ol 51 (6,507 A4S el (5 )5Tob du p3Y 068 oo
D35 o0 grie (il e ST e g Sl Bl Sslh Az 0 9o S
329185 Sleire) (Sl b g dtiensd yiden 3ol (5110 45" (65)9LaS (gl Dlany
PYSHEAPLIORIRPESLRVEPTN] PRVCIW-SE IR W PRI RITE OXPY- JOE- NPT IYOV-TE | SV
T e el (gl WaT dadlas L . oiiens oo o3ng Jolge ol p T g (ol aseS
S )30 Rl (o) i 5 (SNGBNAZT (lie (S oo daStien 53 53,10 09,5 >

SR PO (T8

SN Ar g3 1 (SN gl L
(S Vg 058 el 23 1105 S lueanls (6515 Ao yan (6111 19 d ST o oLl o
Soulsz Wb ladd di pl Of aie dS Jxe (s 05 gy SRS g (05 Hlad Sl T Ao
Sdg8 l paitenl g (65Nl dalol 9.0 55 Ailgy S Bl 059 3y Sk yas Jsbo 3 5o 3k
AL 950lg 3y Al (o i 2105 Sad Dlaorls (5l 0,l90 9 (5l sl S
& ol 4adis (e 51 eS b g Jolas c e 3 9 i T el e L I
U ygo oyl 50 05 (SWgubagaze by dydis ylime 5l oo Sudlo g lie ST > ol
ﬁbuTwﬂ.«SMlewﬁ«uTe)M&)wbjquﬂms?u)wMLY
28,5 algS )18y 3 90 1) 10 ATy et Lol o2 g A F ) Sl o
S Dy50 31535055 )18 dallas 54553550 b 55 ate O S S (55000
O 6ok 3b 5 Dluoels o yos (b 4 Jolore Mol & gazes halidl ciny o> T oS
2ol b lgs cedly b (618 o e (slanl O T ot Lauglie o ounl sl Jlw o
Sf5ul 555909, 3.5 5905559 0 SoS A iy 9% d DT e (S g 0SS kS
ouﬁbléjlﬁguﬂ@wc\gwuo;)lﬁwm;)ygali@uj,@|w)ip

68,51 00900 Ayl AS sl (1l (65805559 )0 ylaastie (G5, (e il

32 vov




YPo 3z PRI CSTE N IWOUW]E JUE STV PP Y% | EP SR WL

S Dl 5o O jga> 51 L8010 (Gl (srad (il ol e0 )91 g0 duy
oy )3 0,555 V/B g IV i s el g a0 UsS (g ol o (o Slme e
Jore Cewd 5l (6 50aS G alold (8 ceals pldil gl oo Gl SO S Sl 00
59 0LegBl IS Jlade cugS () (2105 50l o5 0y 9kate 93 Sl ling Al
L 03,lee o 4345 Sy o0 Hla3 dy g Sl 0l 0810 andets 1l 100,55, S0 Ve 39> T
39 Bl it 3l 21050 Dlucels 51 s I el 08 15 (SG 59 g (s cdled
L8l e dolol Bl OT jo IS falidlaig) oyl

S G531Vl 15350,103 51,5 6l (e a3 Sl lapunls 13,1 alios
19959 51 JB ML 93,25 (03 plal joitaae j5bo & Vgons ahoai Jn Jolpe o T &
9 Poieagll H9 IS (SlaoatiSuliaie 3,157 358 (S Lslell (g5l (slo gl 4 pl>
N9y )5 @ S Y Sln P ST Syt ;3 5 ¥ 5l 1208 (Slpalald 1345 S 39,05
Algd co ol Al cod Syl anmeo 13 (S (SO gromans 110 392§ CHlianli Sy )3
1)l S Lol (ot §l Jolo O 33,5 Ol 2905 ali8l Sy
)5 435153 (o Laoe dy SUaSMe (g0 lgS oo3

9O 55 T0ALS B o «hS 0J§5 003 103l e 5 003103 o (oS
AL Al Hga Slagwll Clag 10 Cawl (o (53,95 0aiglo sl

Sl (5 pmaly i i Ly Vi oo 500555 555
e Sllo by sl b 9 Sy ST L Sl a5l

(o 5 (S259dgm Jolye 9 )0 oyt (Slod A Cepud o5 @ yocly Ailslie
Ay 3929 Ol ;0 45 Mg so Lilinsd (hy (2350l Wigd o 43525 § & yeglie
aS (g9 50 (2105wl jo edlituwl 8 g0 (slacdale (8w 5035185k (SLS Bl . SLls
3,5 8 50 ;0 Lol 005 1 38 (6l Wiley xS yie ;00,5 Vo) Lpiledale ol o
Sl b Sl SUylad a ) (I8 05 51 (S plge o Sl 3 T e 5 leslind Ly
L8 Lo 1550 A5l s 35 0051031 8 13,157 4y boga o gitwny jdanors JUT jeim 0 lo 1,50
Y0 4 aal S ST L dile (6 oy 0051031 0 131578 90 50 920,10 1,8 alaal )3 o

(oo g ple) 9l d 9 59 SLOLT 1 310 j S0 3Z vsy

@_‘AJSMQWGQ%GLRSEV’\—QOJM‘Jj.\A\',

S (2l dals e pOlag glod | wo)d | e .
- Sl LS B . _ ol s
P ol 4 Slyfubilwaz,s | cdbjl | pls ol
7IN-Y/0 GRS o dga> AD-7+ sehed | o yes eIt
s Jyoro Lal 9Sae o
Y/0-V/% N = ) oo dg0> Feme g IR

VASIJERY LT alss 10/8-6/0 v 0 | S s
oS S Lol i Slad> o diz
V¥ 5| s -
2 M PWES] \0/0-0/0 AN I elads
0ALS S ool ew sl o i

J 058 o0 Lalis Clug 10 G Hlod 430 103929 o5 T j045 6,500 slesS )i g
w.mLodJJaa)‘JaACuLMu‘ww;}MJ?u@)oegsﬂb@b)&wUWUJfl
555 g g ity S 455 8509 S5 sl
) -
OJJ)L))'Lg ‘ u.».nj}w (s R ‘)15 aile 6)-ii° 61.&».«5;) b_)b)u_im Slewl§ g_JLMu IS
f - ¥ Y
9 Qﬁij:SJI‘SJ,;‘glM&dd}udy)‘)aoomwb)y S ouiuSadrin e oS
CBlS Aplg 025 Wigs 0 B pan 2l i Sedaily8 j0dS 0l
S S0l ol 055 5 dy (St ol )3 558 (SLpsS 5 clale g e
= + = A . &3
32 9gsha (S5 Loj)le 1 aS madaw Cu WS gt aiile Lo 1S g S
‘5&).7'56&):‘;!l.;.)o;;:l.?65)..\.’,Lo.g(é_’él.gybﬁ)a)flasjsa)lqudawdqjjlooml
MUWIRSEF WE K FER-RURRUPREAR

2B 51,55 Ol 45 15 392415 ol Connny Jawro cabolis ylojls 5L lons o

1. Sodium Bisulfate 4. Polyelectrolyte
2. Antiscale 5. Sodium Hypochlorite
3. Coagulants




vy X2 PRI CSTE N IWOUW]E JUE STV PP Y% | EP SR WL

oS pasal (gl aae 9 La,E 930 (g gttty oaldlieal 3 9o (lanrdt S5 1 V=B o lad J gua Lo

0SS ool liois (S oo S5 ey
Sy S awlds o+ /Y ERE Y
S5 g Sl oy /0
[ ECIWRVWIR WY §
Sl 20,5 SHS saasas!
o Sl (2 00,9
) . K
ool 263 Ol%e )3 4740 g o AnSy ) aud ey + /) G e slaadgls
KO A RN RSP | S g e
ool (283 )l e 07D g padiw dnSy o
O (80 I+ ks DSy 3 /) - (59,00 STy = g M50 T olge 5 pled
RSP TGAETWEPER WS IUWESR PIGAF-IWEJP-h PR WER WY
v
FERI

Sl B KT 3 o gy Sl K88 B 5l 00 iy SSH
S & ol 61 o2 2L YU gl 58y Wl 055 o5 (s 358 oo o0lital T
oS 0dagl (5L Jglons g 0dlT 8 diile 0g,Se o (SleT 5 L 0,3V g 0atiSanS|
L 99,50 ploul AllS o> ol ay LT 30 9 99 o0laiusl (gl (sl odyg 31 ST 0,5
Ho (Sl du b )0 O (S a8 1o ) 0 dy Ol z1 o Sl (5 a0 3. Al il
255 ST S 05,50 (612 sl (oo LS5 (il ] 098 s0i gl (2 o gd Bt
@ (it Dl 9 005 503 (1o Johoo SaneS 9 kS I 0L pae B)lae Sl
2018 LS5 (il sl eslasul olads g luwli 03105l g Slasl 7 o loguas

Ysare 3,5 aloul 108 5 LSy ole ¥ L85 Sl G2t Slilos ST
gy e g pm 2 51y VY 350 S

2SS el 0 (o Sl el Y B 8 )90 (ilrorn S5 € o5 0 A 50

S ool it gl s0 45 8,5 Az gl by 20,8 18 Bl e g dadlne 0,50 )0 T Lao

1. Nadodecyl Benzene Sulfonaute pH 12 3. Dispersants
2. EDTA
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1. Acylated Poly Glycols
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1. Additives 3. Antiscale 5. Anticorrosion
2. Biocide 4. Antifoam 6. Boron
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1. LC50 2. Halogenated Volatile Liquid Hydrocarbons
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1. Ethylendiamine Tetraacetic Acid (EDTA) 4. glutaraldehyde 7. Dechlorination
2. Biofouling 5. isothiazole
3. formaldehyde 6. sodium perborate
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1. sodium dodecylsulfate(SDS) 2. sodium dodecylbenzene sulfonate (Na-DBS)
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1. Plant 2. Verification
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1. Validation
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1. Surveylance
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1. CT (Concentration - Time)
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1. Ethylene Diamine Tetra Acetic Acid (EDTA)
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1. Spray - type open heater 3. Vacuum Deaertion or cold water

2. Deaerating heater
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1. Aeration 3. Deaeration

2. Air Scrubbing or air Stripping 4. Dissolved Air Floatation (DAF)
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1. Total Organic Carbon (TOC)
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1. Vacuum Deaertion or cold water 4. Cascade Aerator 7. Mechanical Aerator
2. Packed Tower 5. Pack Tower 8. Diffused Aerator
3. Spray Aerator 6. Multiple Tray
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4. Lease -Develop - Operate
5. Build - Transfer - Operate
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1. Process Flow diagram 2. Hydraulic diagram
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1. Parabolic Trough Collector 2. Linear Fresnel System 3. Solar or Heat Tower

CE JEIAOTIRIEIT R | vot o

failga oo huad (pl ju dail
doude
Sy 9 ) 83 5S yall g pulSadl gladingl 4
Il yas 4
(s 93 (659 55 a8 Slerasls 4
S92 sla0) 8 sl sy 93 (5 31 55 45 4
I (s 0y 85 (5l (s 95 (sl 65 S5 4
Sl 5 32 w58 sl sy 5 (sl 55 55 a8 4
ey 83 (55 A 5S 4 palius dal gl LATSI 4
Sor ek 5o Ly o (il Sad (gl (gandly 95 (5551 5S a3 4
s 90 518 G 15S o L Sl 38 i 4
weld 0 90 Sy julas yShae ulaisl duuslie 4
Lalsass g ladsaya 4
S sS ulae a by oof oy Sal (gl (g 93 (55,50 S 545 <
Ol 59 (gl 5 (553 35 a8 Gl 4

Sris (Ol (B ad b €




¥4

",
\\

S )95 (F)ly (65 91 31 oliiul ke Juad

V=80 ladial,Shy s

Sl gy ool basn 53 50 53 5553 35 55 (s aals

LI oo aslsl 3 g ,Bu gy )5 a Lewd sl 6551 B ran b wiles oo 598 Oluwls
S5 Sy BI52 ag b il G a5, ol 3 (LA g
O 93 e ;98 3L Lol |y 098 oo 2in (T (2 b j93 Candg
w3 Lzl podtiana jglay Sl gl 35 05 g pwISad]

00,5 TV 3905 1551 5 g 550 80 35 (5551 e 0,5
Sl 00 13T g YO - Ar gla o8l

0393 Bl () 00LS uSiaie 5,158l Bl )0 (gladigl Caio (il 5l (614365,30 4o
Cyate D)l > O3 Jlow syl sladlg ] (8L 59 gl g a0 Ll gl lo b 5
g o dz it 55 3l ol dyaS WL e 093 YU

S35 Gloslw awgs caxio (ol 5l SlggheS Y0+ 019 S5 99290 (SLeed 35 o

Sgley Sl 33 el 00 (g5l o 22ule]T 5o s 3w ;0 1WAV, Jls )3 ol o3
el 00l L g5 310 50 Ol afy ol pus (259, g0V 98 sla alg) > 4y

el 00 0018 Lt 55,8 Sl Y= 0Los o1 S jo

1. Hybrid

(criuo g phe) yoiod 9 b ST I lsjSes RZ FOA

NSyl e ity ¥

22310 ,51000 8 5,1 it s Slgle Yoo =00 4198 b dtn STl A g3 5 4o gl Cro dus
5S35 05 Sl 90l 15 B 13555 Aoz o 8l iyl yole iy

ROWIPTER ST PRI KSYOSCA P LU BRYR e

o 35 390 35 505 g ! S Al 1

Sl (I (591> (6358 (Sladlg) (59, b y93 () )il (5 peT p Serivo (0l ) ol

(553080 0380 o 1Sy Aty S g0 e 5 (as 9.9 )91 00 50 Sy ) i8S

S5z g () 51 (S SN (655 s 9995 (o0 bl (S (65,01 ol 0t 93 5>

3ol Covo il swll Gl idn 0T o

o;\.».’b)b.ﬂ L@MT U"‘ 09_\»‘59 OML’ s_in‘)Lg 6LDMT ‘oL»..’AS)M.a Gl,.‘o ‘SLQA.HJT *
Ng o Syt ey ()2 el T 13 18 9035 Siaie 393 (S ) 00 jo>
°5*”gs““*-’>L~*“YLSM)P 571 o8 Slacli plidy Cuntio (pl ke (o 4y g

O3S 1048 g g olie ool e T il Sl (5l 15T Aulideo b g 5053 slaals) o
S o g Lo malidl ol o3 5l (65,50 el oL gas ls )l Slear,l Job

)buJJyLo?MMbuT)floMf;JLﬂa 1y adgd g iyl yo Aol luawl o
Adgi jlid con O Jlu @ > ddole axlg 100l sleo b 4€4, b g iyl oo )Lid s

Ngo T S Joo a5 391 (o0 )0 352 1) (Fmpgf LB 2o OF JL 150 5 o
31l o ) oy dteng xS
OLas paie gUbaal Al 41y dunh 93 (6551 35705 ol Slawnnsli V-8 6, Lo al S

.M\b‘sn

1. Stirling Dish-engine 2. Concentrating Solar Power (CSP)
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1. Thermal Energy Storage (TES)
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1. Power Tower System 2. Dish-Engine System
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1. Heat Exchanger
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1. Two-Tank Direct System 2. Two-Tank Indirect System 3. Single-Tank System
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