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The influence of ship tail structure to airwake on helicopter operation area

WANG Jinling, GAO Ye

(College of Aerospace and Civil Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract; In order to study the influence of ship tail structure on the airwake, the simple frigate shape SFS1 has
been chosen for this study and the numerical simulation of ship airwakes has been performed. The ANSYS FLUENT
standard turbulence model is used on the structured grids generated by ANSYS ICEM. The influences of the
closing/opening state of the hangar, the hangar height and the flight deck length were simulated. The ship airwakes
in different conditions were compared by analysing the physical parameters such as the velocity and pressure. It is
shown that the flow field environment will become better when the hangar height becomes lower and the flight deck
beomes longer; the airwake becomes worse when the door is ajar than that when the door is closed or open; while
neither airwake is superior when the door of hangar is closed or open completely. The present work will provide
theory and data support for the modification of ship in service and the improvement of ship in construction, which
will improve the ship airwake for shipboard aircrafts, and the capability to command and control the launch and
recovery of shipboard aircraft.
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Fig.5 The vortex region of flight deck behind the hangar
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Fig.6  z-component velocity contours at the ship center in closed

hangar door condition
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Fig.7  y-component velocity contours at the rotor plane in closed
hangar door condition
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Fig.8 z-component velocity contours at the ship center in half

open hangar door condition
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Fig.9 y-component velocity contours at the rotor plane in half

open hangar door condition
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Fig.10  z-component velocity contours at the ship center in open
hangar door condition
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Fig.11  y-component velocity contours at the rotor plane in open
hangar door condition
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Fig.12  Dimensionless z-component velocity on the line passing
ITDP in different hangar door conditions
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Fig.13  Pressure contours at the ship center in closed hangar
door condition
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Fig.15 Pressure contours at the ship center in half open hangar
door condition
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Fig.16 Streamlines at the ship center in half open hangar door
condition
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Fig.17 Pressure contours at the ship center in open hangar door
condition
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Fig.18  Streamlines at the ship center in open hangar door condition
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Fig.19  z-component velocity contours at the ship center in

original hangar height
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z-component velocity contours at the ship center in
hangar height cut-off 5%
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Fig.22  Streamlines at the rotor plane in hangar height cut-off 5%
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Fig.23  z-component velocity contours at the ship center in
hangar height cut-off 10%

i

46 48 50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80

x/m

B 24 #HLESERR 10%8 PN ERL S

Fig.24  Streamlines at the rotor plane in hangar height cut-off 10%
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Fig.25 Dimensionless z-component velocity on the line passing
ITDP in different hangar heights
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z-component velocity contours at the ship center in
original flight deck length
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Fig.27 Streamlines at the rotor plane in original flight deck length
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z-component velocity contours at the ship center in

flight deck length with more 10%
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Fig.29  Sireamlines at the rotor plane in flight deck length with more 10%
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Fig.32 Dimensionless z-component velocity on the line passing
ITDP in different flight deck lengths
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