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Hot Gas Recuperator Specification Sheet

1] Yousef Keyghobadi

2] Economizer Designing

3] Service of Unit: QOur Reference:

4] ltem No.: Your Reference:

5} Date: Rev No.: Job No.:

6] Size & Type 5609.6 /' 1079.72

7] SurfiUnit-Finned Tube 355.6 m2 Bare Tube 33 m2

8| Heat exchanged 4967889 W MTD, Eff 24078 C

9| Transfer rate 58 Bare, Service  625.5 Clean 631.3 Wi(m2*K)
10] PERFORMANCE DATA - TUBE SIDE

11 1uid Circulated Sea Water In/Out
12} Total Fluid Entering 38.1 kgl/s Density, Liq kg/m3 1011.9 / 997.24

13} In/Out Density, Vap kg/m3 /

14] Temperature C 48 | 80 Specific Heat, Liq kJ/(kg*K) 4066 J/ 4083

15) Liquid kals 381 /| 381 Specific Heat, Vap kJ/(kg*K) /

16§ Vapor kals / Therm. Cond, Lig W/(m*K) 0615 / 0641

‘I7| Noncondensable kg/'s / Therm. Cond, Vap WI(m*K) /

‘I8| Steam kg/s / Freeze Point C

‘I9| Water kals ! Bubble / Dew point / C
20] Molecular wt, Vap ! Latent heat kJ/kg
21] Molecular wt, NC Inlet pressure (abs) 1 bar
22} Viscosity, Liq mPa*s 0639 / 0374 Pres Drop, Allow/Calc 04 J 0029
23] Viscosity, Vap ! Fouling Resistance m2*Kiw
24 PERFORMANCE DATA - GAS SIDE
25] Gas Quantity 17.6999 kagls Viscosity mPa’s 0034 / 0025
26} Temperature In 450 / 200 C |Density, Lig kg/m3 046 / 071
27' Temperature In 0.002 bar Specific Heat, Liq kJ/(kg*K) 1154 [/ 1.095
28' Pres Drop, Allow/Calc 0.002 / 0.00z bar Therm. Cond, Vap W/(m*K) 0053 / 0036
29' Altitude m Fouling Resistance ~ m2*K/W
30] Face Velocity 7.96 m/s Bundle velocity 7.3 kg/sim2 Design Ambient C
31 DESIGN-MATERIALS-CONSTRUC 110N
32] Design pressure 1.4 bar Test Pressure Design temperature 129 C
33 TUBE BUNDLE Header TUBE
34] Size 5609.6 Type Plug Material Carbon Steel
350 Number/bay 1 Material Welded Welded
36] Tube Rows 5 Passes 1 oD 30 MinTks 1.65 mm
37' Arrangement Plug Mat. No./Bun 70 Lng m
38] Bundles 1 par1 ser Gasket Mat Pitch 6835 / 50
39] Com. Allow.  3.18 mm Fin
40 Bundle frame  Galvanized steel Inlet Nozzle 1 2032 mm Type I-type weld
41 MISCELLANEOUS Outlet Nozzle 1 2032 mm Material
42} Struct. Mount. Special Nozzles 0D 62 Tks 0.58 mm
43} Surf.Prep Rating No. 197 #m Des Temp C
441 Notes:
45
46Q
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Abstract

Desalinating the salt water, especially sea water is one of the permanent solution for low-water
disaster. Common thermal water desalination like MSF and MED, are economically appropriate
for high capacities of water production, and are not designed for the local usages. Using the
heat losses of power plants as the main heat source of desalination is one of the most favorable
mechanism for recent trends. But due to the lower electrical losses, small power plants for local
use is of preference, since which the high reliability, lower harmonic losses, and environmental
matters are satisfied as well. So, especial concern should be made for using heat losses of small
power plants. HD water desalination which is designed based on air vapor absorption at high
temperature, is one of the recent trends of water desalination at low capacities. This mechanism
can use sun radiation and other heat losses. In this study, a type of HD water desalination with
open air cycle in which the exhaust heat losses of a 3-MW gas turbine is used as a heat source,
is modeled. After a great review of pervious work, the basic equation of the main part of
humidification and dehumidification are derived and programmed in MATLAB. After that, the
model is analyzed parametrically and the performance of the water desalination is investigated.
Parametric analyzed proves the necessity of economic model to be linked to the base model, in
order to have optimized design parameters. Therefore, by linking the economizer model to the
base model and determining the cost function, the optimization process is done using genetic
algorithm toolbox of MATLAB. For the optimized design, the final cost of each cubic meter
water was 0.6 US dollars. At the final, a comparison is made for all water desalination
mechanism, which proves the high potential of HD technique to be combined with the low
power generators.

Keywords: HD desalination, Lower capacities gas turbine, Modeling, Humidification and
dehumidification process
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