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ABSTRACT

Amongst the roles undertaken by rotor craft pilots across a wide spectrum of
industry operations, undertaking helicopter flight operations over helodeck of
warships (other than ships designed exclusively for flight operations) is considered to
be one of the high risk tasks. The surging platform with a helodeck aft of the
superstructure presents a challenging environment to the pilots for helo operations
owing to a string of reasons. The sea-keeping motions encountered by a warship in
high seas provide the pilots with a non-stationary oscillating platform and the visual
cues reduce drastically due to sea spray. The air flow conditions on the helodeck are
characterised by the presence of a complex air-wake, created due to the presence of
a bluff body in the form of a superstructure in front and its interaction with the helo
downwash. Notwithstanding the challenges mentioned above, the range of
responsibilities conferred on helo operations on warships render them unavoidable
even in high seas. A good design of helodeck on such warships is hence a necessity

to realise the full envisaged potential of helo operations.

The study is thus aimed at utilising the available experimental and numerical
resources to understand the airwake component on helodeck contributing to the Pilot
workload, and explore solutions for an improved design of helodeck-hangar
configuration on modern ships for safe helo operations. The motivation of the study
originates from the near total absence of design considerations for helo operations
from contemporary naval platforms, which, over time, have evolved to cater for
stealth requirements as the main design driver and, as a consequence, have

resulted in increased Pilot workload for helo operations.



Investigations have been undertaken on Internationally accepted Simplified
Frigate Ship (SFS), which represents the typical form of a frontline Frigate/ Destroyer
and is currently being used for research purposes by many advanced countries. The
airwake on the helodeck for the ship model is experimentally mapped through a grid
of over 1500 points in wind tunnel, over seven planes, by using a five-hole pitot
probe. The results in terms of contour, vector and wire mesh plots have been
analysed in line with the findings of the literature survey. Also, extensive flow
visualisation studies have been undertaken on varying geometries of hangar shapes
using injection of smoke from identified locations on the hangar to understand and
gualitatively appreciate the flow structure on the helodeck. A viable practical solution
for tailoring the airwake for reduction of the Pilot workload should result from use of
understanding gained from the studies and conducting further optimisation studies

on the geometries being explored.

On the numerical front, the environment of the experiments has been
modeled in ANSYS FLUENT for the SFS model and a validation study is undertaken
through use of a large databank generated through the quantitative and qualitative
experiments mentioned above. The validated numerical model has then been used
to numerically explore the feasibility of modifying the airwake by undertaking a
parametric investigation through introduction of passive and active geometry
changes to the hangar configuration. The results have been analysed on relevant
planes through vector and contour plots of significant flow parameters which have
been identified to contribute towards the Pilot workload. The results qualitatively
ascertain the effect of change in a particular geometrical parameter to the changes in

the flow domain over the helodeck.

Vi



In order to create a platform where geometries can be numerically assessed
for their contribution towards Pilot workload, a criteria set has been evolved,
consisting of significant flow parameters affecting the Pilot workload, which can be
used to comparatively appreciate various geometric configurations for their
effectiveness in improving the helodeck environment. Further, in order to be able to
guantitatively evaluate these significant flow parameters, a Statistical Value based
approach has been developed, which can be deterministically compared across

various geometries for their contribution towards pilot workload.

Proposals for further research studies have been laid out which are expected
to aid in the endeavor towards a complete numerical assessment of the ship helo
interaction problem in future and creation of ship helo operating envelopes (presently
created through rigorous flight testing by Test Pilots) within the realms of a

laboratory.
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