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Fig. 1 Curves showing a change of the density

with the temperature at different pressures
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Fig.2 Distribution of the axial wall surface temperature
and the fuel temperature in the steam-phase heat

exchange zone of the supercritical hydrocarbon fuel
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el for depicting the gasliquid two-phase flow and heat transfer in a bulk packing tower was established. Through
calculation the speed porosity pressure and seawater temperature distribution of the fluid inside the tower at dif—
ferent liquid—gas ratios were acquired and the pressure loss and seawater outlet temperature were compared with the
test values. The predicted values are in relatively good agreement with the test ones. The analytic and calculation
results show that a wall-surface flow phenomenon conspicuously exists in places nearing the wall surface of which
the causes lie in that the porosity nearing the wall surface is obviously higher than that in the central area. The sea—
water temperature distribution at the top portion is not comparatively uniform while that nearing the wall surface has
a relatively big fluctuation and gradually tends to be uniform towards the central area of the tower. From the top to
the lower portion along the height of the tower the seawater temperature gradually decreases and no longer changes
( basically) when reaching the half height of the tower ( AT <0.1 K) indicating that the heat exchange at the half
height of the tower has been basically completed. Key words: seawater desurfurization bulk packing numerical

simulation heat transfer

= Simulation Study of the Flow and Heat Exchange of a Supercritical
Hydrocarbon Fuel BAO Wen LI Xianding XU Zhi-giang ZHOU Wei=ing ( College of Energy Science
and Engineering Harbin Institute of Technology Harbin China Post Code: 150001) // Journal of Engineering for

Thermal Energy & Power. —2012 27(1) . —107 ~111

Established was a one-dimensional model for studying the supercritical hydrocarbon fuel heat exchange characteris—
tics when the temperature and pressure are changing in a wide range. The reliabilility of the model in question has
been verified by the test. Moreover the influence of such factors as the mass flow rate heat exchange state conver—
sion and pressure etc. on the heat exchange characteristics of the supercritical hydrocarbon fuel was also analyzed
based on the model. It has been found that at a low pressure of 4.0 MPa an intensified heat transfer phenomena of
the supercritical hydrocarbon fuel exists at places nearing the pseudo-eritical temperature while at a high preesure of
7.0 MPa the above-mentioned intensified heat transfer disappears. No matter what the mass flow rate is the heat
transfer coefficient at 4.0 MPa is invariably higher than that at 7.0 MPa. Furtheremore the magnitude of the pres—
sure has an even conspicuously influence on the heat exchange performance in the steam-phase heat exchange zone
of the supercritical hydrocarbon fuel. At a low mass flow rate of 40 kg/( m*> * s) the conversion of the heat ex—
change state from the liquid-pase heat exchange zone to the steam-phase heat exchange zone will lead to a heat
transfer deterioration around the heat exchange zones however to increase the mass flow rate can avoid the prob-
lem. Key words: supercritical hydrocarbon fuel heat exchange state conversion pressure mass flow rate heat

transfer characteristics



