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Specific Energy Consumption
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Thermal Flax
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Mass Transfer Coefficient

Specific Heat of Water

Convection Heat Transfer Coefficient
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Total Pressure
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Lef Lewis Factor o) HeSl
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Kinematic Viscosity
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Density

Efficiency
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Subscripts o 9

P Piston O grnass,
c Cold (0 Jlo) Giolo o
b Break Y
i Indicated &5l
f Fuel LW
a Air lgo
d Dead 03 5o
t Total S
net Net LAl
gross Gross AL
in,i Inlet 599,39
out,0 Output 9
ex Exite 9
HV Heat Value sl iy
H Humidification Sasb,
D Dehumidification loycush,
z Vertical (SOges
x Horizental



Pump

Base Point

Interface

Gas

Water

Water

Water Vapor

Hot Flow

Pump

Film
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Engine model SFGM560
Engine power kw 1055
Rotational speed rpm 1500
Temprature of exhaust °C 496
Inlet temprature °C 25
Inlet pressure kpa 100
Exhaust flow ka/s 1.43
Air flow for combustion kgls 1.38
Diameter of piston mm 160
Piston storke mm 175
Volume of the cylinder dm? 56.3
Number of cylinders 16
Compression ratio 12:1
Electrical power kw 1025
Consumption of gas nm?/hr 216.586047
Mechanical efficiency % 40.8
Electrical efficiency % 39.6
Thermal efficiency % 44
Total efficiency % 83.60
Maximum total efficiency % 90.79
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Heat Exchanger Specification Sheet

Company:
Berzad Rostami

Constant Pressuns

Sandca of Unit:

DJF_FZETE{E{'IZEZ

em Mo.:

Your Referance:

Diate:

Fey Mo

JOD M0

Size

339 1 2000 mm

Tyoe  EEM fior _ Connected In

1 parallel

1 52rnes

SUrtuniied. )

17.3

m2 Shellsmn Surmishel (2.} 17.3

ma

PERFORMANCE OF ONE UNIT

T e (T

[=]

Flulid allocation

Shall Shds

Tube Side

Fluid name

[ Fid quantity, Tokl

|
|

X

1.43

Wapar [InfOut)

[

Liguid

Moncondaensable

Temperature (Infcat]

Dew / Bubble point

Densiy

kgm3 2997.2 0.48

0.59

Wiscosity

mPa"s 0.374

D.022

B 00 Do~ o in s

(SR
by =

Molecular wi, Vap

Molecular wi, NG

Spediic heat

L] 4.083

1.012

Themnal conductity

WM K] 0.621 0.063

0.035

Labent heat

L.'EEI

PressUure

car 1 1

Velocity

u

=]
uwr
W

=

Pressure drop, alow.icalc.

mis L3
|

oar 0.4 D18 0.2

0.071

Fouling reslst. (min]

Mz F

Heat axchangsd

565323 W MTD coireciad

193,55 Cc

Trarsfer rate, Sendce

163.9 Dinty 171.4 Clean 171.4

WIm2"K]}

CONSTRUCTION OF ONE SHELL

Sketch

Shall Side Tubs Slde

DiesignTast pressune

bar| 5171 _/ Code 2171 1 Code

CIeShgn 1em parane

C 115.56 532.22

Mumber passes par shel

1

Corrosion allowancs

mim 1.55 1.58

Connections In

762 / 150 ANS 254 | 400 ANSI

Sizairating out

TE.2 | 150 ANS 2032 [ 400 ANSI

mm Imtermediaie

7150 ANS {400 ANSI

D

Tude Ha. 140

oD 2 1.65 mm__Lengih 2000 mm

Piich 25 mm

TuDe type

Matedal [5]

JTube patiam 30

Shedl CS

=

O S5.8 mm_|Shell cover

Channel or bonnet

Channel cover

Tudeshest-slationary

30
[ 1]

Tubesheei-Noating

Fioaling head cover

ImMpingement protecion

Hone

BafMe-crossing [=

Type

single seg  Culf%d) 24 hor

Bamedong

Seal typs Jiniez

273.4 mm

SAppOIE-LDe

-bend Type

Evpass seal

Tube-tudeshest ot

grooverexpand

[ Expansion joint

Type

Fhov2-iniet nozzie

563 Sundle entrance 142 Bundi= exit

145 kgi{m"sZ)

Gaskels - Shell side

Tube Skde

Floating head

Code reguirements

ASME Code Sac VIl Div 1 TEMA class =)

W elght'Shell 73

5.8 Fllled with water

9769

Sundle

Femans

14
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Heat Exchanger Specification Sheet

Compary:
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m<

PERFORMANCE OF ONE UNIT

[T = (T O

Fluid allocation

Shall Sids

Tube Side

[=]

| Fluid nams

[ Fiind guanity, Tokl

3.3

1.43

iapar [InfCut)

Lipy o

Liquid

1
(]

Monconoensable

|_Temperature (infcut)

=] 49E

Dew f Bubble point

Density

a87.51

0.45

D Gy i o in D

Wiscos Ty

0.374 0.035

201 Molecular wi, Vap

Molecular wi, BC

Speciic heat

L] 4.DEE 4.082 1.091

Themal conductivity

WM KD 0.603 0.621 0.053

Latent heat

25] Pressure

L.'EEI
car

Velocity

mis

Fressure drop, alow icaic.

oar 0.082 D

[=]
— k2
i

Fouling resist. (min}

m2 KA

24 Heat exchanged

SE2B3E W MTD

Transler rale, Sendce

158.2 Dirty 171 Clean

CONSTRUCTION OF ONE SHELL
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==} SAT1 § Code S.171 [ Code
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Coarosion allowancs
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ot

TE2 § 130 ANE 2032 [ 400 ANSI
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273.4
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50| Expansion joint
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Abstract

Due to population growth and technology advancement and according to limited and
exuberant nature of fresh water sources, some areas of the planet earth especially developing
countries will suffer from a depression crisis. given that the oceans and seas are massive
water resources on the planet earth, therefore, the use of sweeteners to sweeten the waters of
the seas and oceans can be a good option to deal with this crisis.Common thermal water
desalination like MSF and MED, are appropriate for height capacities of water production,
and are not designed for the local usages. But due to the development of distributed power
generation in the country it is also necessary to develop a suitable method for low capacities.
HD desalination system is one of relatively new methods for dispersing water production in
low capacities. HD system is made up from three parts: humidifier, dehumidifier and heat
source. The heat source of such a systems could be solar or low temperature heat lost sources.
So in this research a closed air cycle HD desalination system which drives with 1-MW natural
gas engine heat loses is modeled and designed. To do this, first, engine part equations and
two main parts of desalination system: humidifier and dehumidifier equations are extracted
and then the full model is provide in the Matlab environment. Considering the salty water
properties on fresh water production in modeling, Investigating the effect of closing the air
cycle relative to open cycle in the past work, Evaluate the effect of pressure change in each
of the two main parts of the sweetener and Modeling the engine and examining the effect of
the heat exchenger pressure drop on power generation Among the cases discussed in this
thesis. in the following, a parametric analysis and the performance of desalination system
were studied. The results of the parametric analysis shows that by increasing salinity the
amount of production for both open and closed cycles decreases, With the difference that the
production value for the closed cycle is 5% more than the amount of production for an open
cycle. Also by reducing the pressure of the humidifier and increasing the pressure of the
dehumidifier, Compared to fixed pressure system (under atmospheric pressure), for
humidifier pressure of 50-kpa and the pressure ratio of 2.3 production increases by 60%.
Finally the design of proposed system is based on the parameters obtained for both constant
and variable system is presented. For the proposed scheme, by a 1-MW engine and using a

fixed pressure system about 17.8 cubic meters per day can be produced, which this amount



for a variable pressure system increased to about 20.6 cubic meters per day.

Keywords: HD desalination system, Variable pressure HD system, Natural gas engine, Back
pressure, Sea water properties
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