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ABSTRACT
contacts Spray cooling of the superheated steam occurs with the
interaction of many complex physical processes, such as initial
authors gateway droplet formation, collision, coalescence, secondary break up,
evaporation, turbulence generation, and modulation, as well as turbulent mixing, heat, mass and
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|username momentum transfer in a highly non-uniform two-phase environment. While it is extremely difficult

|"”"“ to systematically study particular effects in this complex interaction in a well defined physical

experiment, the interaction is well suited for numerical studies based on advanced detailed models
submit |

of all the processes involved. This paper presents results of such a numerical experiment. Cooling
of the superheated steam can be applied in order to decrease the temperature of superheated

Are you an author in steam in power plants. By spraying the cooling water into the superheated steam, the temperature
Thermal science? In of the superheated steam can be controlled. In this work, water spray cooling was modeled to
preparation. investigate the influences of the droplet size, injected velocity, the pressure and velocity of the
superheated steam on the evaporation of the cooling water. The results show that by increasing the
diameter of the droplets, the pressure and velocity of the superheated steam, the amount of
evaporation of cooling water increases.
KEYWORDS
cooling water, spray formation, break up model, evaporation, two-phase flow, turbulence
PAPER SUBMITTED: 2007-01-17
PAPER REVISED: 2007-12-02
PAPER ACCEPTED: 2007-12-07
DOl REFERENCE: TSCI0802079E
CITATION EXPORT: view in browser or download as text file
THERMAL SCIENCE YEAR 2008, VOLUME 12, ISSUE 2, PAGES [79 - 88]
REFERENCES [view full list]

1. Crowe, C. T., Sharma, M. P., Stock, D. E., The Particle-Source-in-Cell (PSI-CELL) Method for

Gas-Droplet Flows, Trans. ASME J. Fluids Eng., 99 (1977), 3, pp. 325-332
2. Ducowicz, J. K., A Particle-Fluid Numerical Model for Liquid Sprays, J. Comp. Phys., 35




10.

11.

12.

13.

14.

15.

16.

17.

18.

19.
20.

21.

Gosmann, A. D., Johns, R. J. R., Computer Analysis of Fuel-Air Mixing in Direct-Injection
Engines, SAE paper 800091, 1980

Reitz, R. D., Modeling Atomization Processes in High Pressure Vaporizing Sprays,
Atomization and Spray Technology, 3 (1987), 4, pp. 309-337

Amsden, A. A., O'Rourke, P. J., Butler, T. D., KIVA-II: A Computer Program for Chemically
Reactive Flows with Sprays, Technical Report LA-11560-MS, Los Alamos National Laboratory,
1989

Watkins, A.P., Three-Dimensional Modeling of Gas Flow and Sprays in Diesel Engines,
Computer Simulation for Fluid-Flow, Heat and Mass Transfer and Combustion in
Reciprocating Engines, (Ed., N.C., Markatos), Hemisphere, Publ. Comp., New York, USA,
1989

Chen, X. Q., Perreira, J. C. F., Numerical Predictions of Evaporating and Non-Evaporating
Sprays under Non-Reactive Conditions, Atomization and Sprays, 2 (1992), 4, pp. 427-433
Kachhwaha, S. S., Dhar, P. L., Kale, S. R., Experimental Studies and Numerical Simulation of
Evaporative Cooling of Air with a Water Spray: Part |: Horizontal Parallel Flow, International
Journal of Heat and Mass Transfer, 41 (1998), 2, pp. 447-464

Kachhwaha S. S., Dhar P. L., Kale S. R., Experimental Studies and Numerical Simulation of
Evaporative Cooling of Air with a Water Spray: Part Il: Horizontal Counter Flow, International
Journal of Heat and Mass Transfer, 41 (1977), 2, pp. 465-474

Belarbi, R., Ghiaus, C., Allard, F., Modeling of Water Spray Evaporation: Application to
Passive Cooling of Buildings, Solar Energy, 80 (2006), 12, pp. 1540-1552

Zima, W., Simulation of Dynamics of a Boiler Steam Superheater with an Attemperator,
Proceeding, Institution of Mechanical Engineers, Part A, Journal of Power and Energy, 220
(2006), A7, pp. 793-801

Hsieh, S. S., Tien, C. H., R-134a Spray Dynamics and Impingement Cooling in the Non-
Boiling Regime, International Journal of Heat and Mass Transfer, 50 (2007), 3-4, pp. 502-
512

Yoon, S. S., Kim, H. Y., DesJardin, P. E., Unsteady RANS Modeling of Water-Spray
Suppression for Large-Scale Compartment Pool Fires, Atomization and Sprays, 17 (2007), 1,
pp. 1-45

Faeth, G. M., Mixing, Transport and Combustion in Sprays, Prog. Energy Combust. Sci., 13
(1987), 4, pp. 293-345

Faeth, G. M., Evaporation and Combustion of Sprays, Prog. Energy Combust. Sci., 9 (1983),
1-2, pp. 1-76

El Wakil, M. M., Ueyhara, Q. A., Myers, F. S., A Theoretical Investigation of Heating-Up
Period of Injected Fuel Droplets Vaporizing in Air, NACA Report No. TN 3179, 1954

Reitz, R. D., Diwakar, R., Structure of High-Pressure Fuel Sprays, SAE Trans., Vol. 97, Sect.
5, Paper 870598, pp. 492-509, 1988

Huh, K. Y., Gosman, A. D., A phenomenological Model of Diesel Spray Atomization,
International Conference on Multiphase Flows, Tsukuba, Japan, 1991, Vol. 2, pp. 515-518
Nicholls, J., Stream and Droplet Break up by Shock Waves, NASA SP-194, 1972

O'Rourke, P. J., Collective Drop Effects on Vaporizing Liquid Sprays, Los Alamos National
Laboratory Report LA-9069-T, 1981

Rodi, W., Turbulence Models and Their Application in Hydraulics - A State-of-the-Art Review,
IAHR, The Netherlands, 1984

PDF VERSION [DOWNLOAD]

TWO-DIMENSIONAL MODELING OF WATER
SPRAY COOLING IN SUPERHEATED STEAM




CIRECTOAT OF

" JOURKALS




