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Numerical Investigation for Flow and Heat Transfer Inside

Rotor-Stator Cavity with Pre-swirl Inflow
Zhang Yu Wang Suo-fang
(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing210016, China)
Abstract: In this paper the computation of flow and heat transfer was conducted inside a rotor-stator cavity with two air inflows
(pre-swirl inflow and axial inflow at stator rim respectively) and two outflows (blade-cooling air outflow at rotor rim and radial
outflow at outer shroud respectively). The effect of rotating Reynolds number, nondimensional mass flow rate and pre-swirl angle on
the flow and heat transfer inside rotor-stator cavity was analyzed. Two-dimensional axisymmetric numerical simulation with different
pre-swirl angles inside a rotor-stator cavity was carried out by using RNG Kk — & model. The result shows good agreement with
reference. It is stated that the result is reasonal and reflects the basic characteristics of flow and heat transfer inside this rotor-stator

cavity.

Key words: rotor-stator cavity; blade-cooling; flow and heat transfer; pre-swirl
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EXPERIMENTAL STUDY OF HEAT TRANSFER
OF JET IMPINGEMENT ON SYNCHRONIC RATATIONAL DISK

WITH LIQUID CRYSTAL TECHNIQUE
LUAN Hai-Feng WANG Suo-Fang
(Nanjing University of Aeronautics and Astronautics, College of Energy and Power

Engineering, Nanjing 210016 China)

Abstract

The heat transfer rate of jet impingement, both with and without synchronic rotation,

has been studied experimentally using thermal liquid crystal technique. Compare with the common
jet, the cooled scope increased with the increasing Re at the low rotor speed while the cooled
scope is not sensitive with the Re at the high rotor speed. With the increasing rotor speed,
the rotor center deviation magnified and the cooled scope becomes small and the average heat

transfer coefficient decreased.
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Numerical Study for Effects of Pin Fin Shapes on Flow and Heat
Transfer Characteristics in Rectangular Passage
Wang Feng-ming Zhang Jing-zhou Wang Suo-fang
(Nanjing University of Aeronautics and Astronautics, Nanjing210016, China)

Abstract: FLUENT-CFD Software is used to simulate the flow and heat transfer process in rectangular passage
with staggered arrays of circle-shaped. similar-drop-shaped. elliptic-shaped and water drop-shaped pin fins. The
velocity fields, pressure fields, temperature fields and the local convective heat transfer coefficients are obtained and
the enhancement of heat transfer and the pressure loss characteristics with different fin pins are compared. It is found
that the pressure loss of drop-shaped fin pins is 66.3%,70.5% and 79.8% of the former three fin pins while the
average heat transfer coefficient on the uniform heat flux endwal decreases 18.5%, 12.4% and 3.8% compared with
the former three fin pins, respectively. The wall heat transfer enhancement capability reduced weakerly than the
pressure loss. So that the water drop-shaped fin pins is a promising alternative configuration to circle-shaped fin pins.
Key words: enhanced heat transfer; pressure loss, drop-shaped pin fins: numerical calculation
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