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Thermal Water Desalination



P 60223 0 Gapa T
——
MED (g, v/
23 o> g 4Ll a0 65 590 50 Sl SHigio Jebuw 3z jl gy
S Jolid Jgaw 5 35S o sy halS 55T Jglas gl gl 1 s T
ah_ulgs g osud o3l Lo T (59 30 L yd T 68 ol 831 aJg) s
SIS 50 S y2 (s Casn o G1S (59 00
2B gaad 33w b oglojos . 3gud o0 630w 3 L adgl J513 60 63538 S L
Ot T ou s s adgd 513 53 9638 (o jlau oL 5> T huwgs s aJg)
0385 J15 5Ly ST (Ul 5losS) leao 30138 53 0505 1T 5lo S 35,8 0
Gt ol 51 gl o gl jl iy i Saclig oSS 1 Lo adgl 215 3
323 50 g JuSuds Jgh (S 5> g 6 idl iuljsl g0 00 s T Cuble
UL‘I—‘&!&D Lol .AJL\GJJ u._yL:GLD}b}.uSFUSJEhA.!ﬁ.quLAJAHTj ﬁSJSLMJIJ.!
oslatul ¢ 394 50 JUSS F95 2uTpd 08 ulo ¢ (3w Jghuw 3 Jole Jluw lgie 0w T jl ylgs o0
33)8 ;0 Si5 L s T hugs oS Jglaio adgl g ociwgy Jauo Sy JS1s 03 3algi jLay « Jglhaw o p3T 53 .38
<39l 50 @alo oy s
Sl g ohgud . 39ud (0 035138 jL L s 60 g L—iule g o 0385 ISy 3iulyd eudds LT ylgic g coauib S 5L s LT jlis labo jguilais 2945 5>
-359u 110 gy 30 () jL0 0 1y Bawgl U 35359 (o0 o 42T Jglw 6 (3 B g 0.3 5 )91 02 Jgluw 3 I (g s

MED - TVC _bg, v

Tasdidy sgaqs |y oegazo glossl) Ly g 10890 1505 (539381 L ylgl ;0 05952 L

L yg—u520590,5 B3 . ol 030 08Ldl (T 6y yg—p105905 Sy 88 cuglas Gl b« cuwl MED Uiy oubiiio g il bl jI| MED - TVC Ui,
blusiil g 650l 319 jguu 105905 J213 0 ¢ 3gudi 70 035192 jui S 20 L2y 65 1 (5399 )Ly . 3ulily o0 S2lg 3 Shac 5l 51u 39290 Lo jLdiS I o slatul
03z L5 )l s (50 S (al i g 03 bglian jgan 3089055 0535 )3 YL 93 42 . 335 215 4g3llgl (5l Jghuw I 33 50 0jU51 (gl jlidad jlas 0 T
33,8 50 2L L gilplgl >

Figure 1 Thermal Vapor Compression
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Thermal Vapor Compression ‘
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v/ MED Method _

The MED evaporator consists of several consecutive cells maintained at a
decreasing level of Fressure (and temperature) from the first (hot) to the last
(cold). Each cell (also called effect) contains a horizontal tube bundle. The L=
top of the bundle is sprallxed with sea water make-up that flows down from
tube to tube b?z gravity. eating steam is introduced inside the tubes. Since
tubes are cooled externally by make-up flow, steam condenses into distillate
(fresh water) inside the tubes. The heat released by the condensation (latent
heat) warms up the sea-water outside the tubes and partly evaporates it.
Due to evaporation, sea water slightly concentrates when flowing down the
bundle and gives brine at the bottom of the cell. The vapor raised by
sea-water evaporation is at a lower temperature than heating steam. =5
However, it can still be used as a heating medium for the next effect where
the process repeats. In the last cell, the produced steam condenses ina £ :
conventional shell and tubes heat exchanﬁer. This exchanger, called -
"distillate condenser” or "final condenser" is cooled by sea-water. At the outlet of the final condenser, part of the warmed
sea-water is used as make-up of the unit, the other part is rejected to the sea.

Brine and distillate are collected from cell to cell till the last one, where from they are extracted by centrifugal pumps.

v/ MED-TVC Method

Or how the efficiency of the plant is improved by addition of vapor thermocompressor?

The MED-TVC evaporator is basically an MED evaporator fitted with a thermocompressor. The purpose of the thermo
compression of the vapor is to take advantage of the pressure o f the available steam to enhance the units' performance.
The incoming steam, calledEmotive steam, Is fed into the thermocompressor through a sonic nozzle. Its expansion will
allow low pressure steam from a cell of the evaporator to be sucked out. Both steams will be mixed in the thermo
compressor body. The mixture is then compressed to the pressure of the first bundle through a shock wave.

The latent heat of the sucked vapor is thus recycled in the evaporator and is again available for desalination, leading to
energy savings.

Multi Stage Flash |
A — T

The Multi Stage Flash (MSF) process is an innovative concept, where vapor formation takes place within the liquid bulk
instead of the surface of hot tubes. the hot brine is allowed to flow freely and flash in a series of chambers.

The brine circulation MSF process is the industry standard. The process elements are illustrated in the figure 2,
where the flashing stages are divided among the heat recovery rejection sections. The system is driven by heating steam.
Which increase the temperature of the brine recycle or feed seawater to the desired value in the brine heater. The hot
brine flashes in the consecutive stages, where the brine recycle of the feed seawater flowing inside the condenser tubes
recovers the latent heat of the formed vapor. y
The MSF system does not include moving parts, other than conventional pumps. Construction of the MSF plants is
simple and contains a small number of connection tubes, which limits leakage problems and simplifies maintenance
works. In the light of the above, we strongly believe that the MSF system will remain the main desalination process,
especially in the Middle East. This is due to the following facts:

@ The conservative nature of the desalination owner @ The product is strategic life-supporting element
® Extensive experience in construction and operation @ Process reliability

® Limited experience, small database and unknown risks with new technologies

Figure 2 Multi Stage Flash
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Heat Recovery Steam Generator ‘

Daboo Sanat's range of waste heat recovery steam generators are used for
steam production or energy generation utilizing the waste heat from gas
turbines, medium speed diesel engines or recovering the waste heat of
some industrial processes.

Daboo Sanat can provide cost effective and reliable heat recovery boilers
for combustion turbines.

Daboo Sanat has a board experience in heat and power systems, and is
able to offer the best engineered solution for every application.

Besides the capacity to offer in-house built boilers, Daboo Sanat is able to
develop all the mechanical and thermal system design, thanks to
experience and know-how of the engineers in its staff. That allows Daboo
Sanat to offer complete turn-key solutions, from the gas turbine or engine
outlet to the boiler exhaust stack.

The HRSG are supplied with regulation equipment, instruments, safeties,
accessories, flue gas system, and whenever possible, the main pressure
parts are delivered in a transportable package execution.

Daboo Sanat's heat recovery steam boilers can feature an integrated control
system for their easy management.The workstation allows to perform control
and supervision.

The most common design of daboo Sanat's heat recovery steam generator
is a water-tube, bi-drum, natural circulation structure.

v The boiler design presents several advantages
@ Modular package design

@ Factory pre-assembled and tested boiler

® Simple fast and safe site installation

® Quick response of the steam output to load/heat

® Minimal maintenance/cost effective opperation
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