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ILJT"H ] . T lst StageEjector\’—L!—rI‘r?' EJ?—_CE;%E ._ Aes.
e | L ! 4 | — s ﬁ_r.:';?__jﬂ?' . ¢
:Heater_"'--- C : | _J '—:__l_ WVaccura System
221.9_"F_ 182.14°F Dirain Tank L o Drajne Out | 145 '.l"}"
Condensate ] 239°F SN —
Ot 0 He | I
Conge?sate
Pump  Feed Water In
| ! Ttpg.22 Sy I
[ThasF —— - — = Reject Cooling
| Distillats Out ==+ 3\ I Onut
Distillate i Mising |
Purap Marifold |
| B Blower +
| = Degasifier I
? Blowdown Cut n-----j—tg;__ _‘j_ ) —-
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Pump Brine Recire. Purap
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MATERIAL
_ HEAT BALANCE
SIS PAMCE w0 e U0 g
in out MJ/hr-in MJ/hr-out
FEED WATER
IN 1281 - 32.0 377.1 415 132.8 170,400 -
HEATING
STEAM IN 26 - 260.0 14824 - 2948.0 77,370 -
EJECTOR
STEAM IN 0 - 260.0 14824 - 2948.0 1,009 -
REJECT
WATER OUT - 667 45.3 101.4 415 187.9 - 125,513
CONDENSATE
ouT - 26 1211 377.1 4.20 508.4 - 13,346
S
PSOETE . 197 413 3771 419 1731 ; 34,070
BLOW DOWN
ouT - 393 41.9 101.4 411 172.2 - 67,812
VACCUM
DRAINS OUT - 25 41.2 101.4 4.16 171.2 - 4,291
RADIATION &
VENT LOSS - - - - - - - 3,748
TOTAL 1308 1308 248,779 248,779
&yl () o bl sy (2 yb laools 14 Jgus
unit Abadan Refinery Water Desalination Plant
Manufacture Agua Chem.
Year of commissioning 1988
Type Multi-stage flash distillation
Number of distillation units Three
Heat —input section (Brine Heater )
Dimensions (H, W, L), m 2.18, 1.75, 7.62
Number of passes Two
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Number of tubes

Tube size, mm

Tube length, mm

Heat transfer area, m?
Tube material

Brine velocity (Max), m/s
Brine rate, kg/hr

1060 per pass
19.1

6,248

782

70-30 Cu-Ni
1.91
1,573,800

Heat recovery section (V-101, 102& 103)

Dimensions (H, W, L), m 2.83, 3.02, 22.1
Number of stages Eighteen
Number of tubes 2000

Tube size, mm 15.88

Tube length, mm 19,888

Heat transfer area, m? 5,928

Tube material 70-30 Cu-Ni
Brine velocity (Max), m/s 1.48

Brine rate, kg/hr 1,573,800
Heat rejection section (V-104)

Dimensions (H, W, L), m 2.83, 3.02, 22.1
Number of stages Four

Number of tubes 1566

Tube size, mm 15.88

Tube length, mm 19,875

Heat transfer area, m? 1,547

Tube material 90-10 Cu-Ni
Brine velocity (Max), m/s 1.58

Brine rate, kg/hr 1,283,401
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# RETScreen - Climate database

Country - region
Province / State
Climate data location

o

Latitude

Longitude

Elevation

Heating design temperature
Cooling design temperature

Earth temperature amplitude

-

Month

ey
January 12.7
February 15.1
March 200
Agpril 25.5
May 324
June 6.1
July 37.5
August 37.1
September 32.8
October 27.4
Nawvember 19.3
December 14.2
Annual 25.3
Gource Ground
Measured at

%
73.0%
60.5%
48.0%
42.2%
28.9%
22.1%
24.7%
27.7%
28.6%
42.1%
53.9%
68.7%

43.5%

Ground

Air temperature Relative humidity

| Iran, Islamic Rep. of ~| @
a0 | Abadan -
N 30.4
48.3 Source
[m ~] 6 Ground
R 6.0 Ground
[« ~ | 6.7 Ground
°c | 24.7 NASA
Daily solar Heating Cooling
radiation - Atmospheric Earth degree-days degree-days
horizontal pressure Wind speed temperature 18 °C 10 °C
kwhimzid | kPa - m/s -| °c - °cd [ cd |
3.26 100.5 21 13.2 164 84
437 100.3 2.8 158 81 143
4.83 100.0 3.0 20.5 ) 310
5.62 99.7 3.3 28.1 0 465
6.67 99.3 34 34.5 1) 694
7.59 98.7 4.5 38.0 0 783
7.33 98.4 44 40.1 0 853
6.72 98.8 38 39.5 0 840
577 99.1 3.3 35.2 0 BE4
415 99.8 2.2 29.3 0 539
3.07 100.3 2.2 21.2 0 279
2.83 100.5 2.1 15.0 118 130
5.19 99.5 3.1 7.5 363 5,804
NASA NASA Ground NASA Ground Ground
m 10 i
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Overall length of a single collector (m) 98.5

Number of parabolic trough modules per collector 8

Gross length of every module (m) 12.27

Parabola width (m) 5.76

Outer diameter of steel absorber (m) 0.07

Inner diameter of steel absorber pipe (m) 0.055

Length of pipe connecting adjacent collectors (m) 5

Number of 90° elbows between adjacent collectors 4

Number of ball joints between adjacent collectors 4

Net collector aperture per collector (m?) 548.35

Peak optical efficiency 0.765

Cross section of the steel absorber pipes (m?) 2.40E-03

Inner roughness factor of the steel absorber pipes (m) 4.0E-05

Relative roughness of the steel absorber pipes (m) 7.23E-04
o VNG TES TONSG: Y JENN YN P—— LFP Steam
BT A F L | J1 2 o) T rIs -
W 3l . 4y 8 Y il 3T il - 2 Water’ Steam
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Acol Solar field area, m?

Cp Specific heat capacity at constant pressure, kd/kg K
CSP Concentrating Solar Power

DSG  Direct Steam Generation

DISS  direct solar steam

DNI direct normal irradiance

h enthalpy (kj kg?)

ISCC integrated solar combined cycle

Lst standard meridian for the local time zone (deg)
Lloc  the longtitude of the location (deg)

m Mass flowrate (kg s™)

Q heat transfer (kJ)

Fr Froude number

Xit Martinelli parameter

Re Reynolds number

Gse Solar constant (Wm)

U overall heat transfer coefficient (Wm2K™1)

K thermal conductivity (Wm1K?)

We Weber number

h convection heat transfer coefficient (Wm2K1)
r radius (m)

X steam quality

Go Daily average direct irradiance, W/m?

MSFD Multi Stage Flash distillation
PTC  Parabolic Trough Collector
SEGS solar energy generating systems
Weol Solar field width, m

By )
in inlet
max maximum
min minimum

e exit
I liquid
g gas

1ph one phase
2ph two phase
ab absorber
dp dew point
amb ambient

m mean
ave average

inj injected

sh superheated
fw feedwater
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(Slg B>
Nth Thermal efficiency, %
No Optical efficiency, %
€ Emissivity
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