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My research

Rotary-wing and fixed-wing aircraft operating within challenging environments
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Equipment Placement

Probe Height:
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Air Ambulance Operations
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Aircraft

AW169 EC135

MTOW: 4,800 kg MTOW: 2,910 kg
Rotor diameter: 12.12 m Rotor diameter: 10.2 m
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Testing Summary m‘

Three days of testing: 11t — 13t June 2024
Data recorded using three Gill 3-Axis Ultra sonic

anemometers
 0—50 ms?tinu,v,w vectors outputs (

e 360° wind direction
e 32 HZz

Recorded Data includes

* 6 Take-offs * 6 Landings * 1 Hover Trial
« AW169 & EC135
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Windspeed Effects

Source  [Windspeed, u[ms?] |Effect Description
<5

No effect

5-10 Some Effect - Footsteps sometimes irregular
10-15 Serious Effect - Walking irregular, walking difficult to control, upper body bends windward
515 Very Serious Effect - Walking impossible to control, dangerous for elderly person, body
blown sideways
<6 Little effect
<9 Most performance unaffected
<15 Control of walking bought into question
<20 Safety of walking bought into question
10 Limit for comfort when standing or sitting for lengthy periods in open spaces
15 Limit of acceptability for comfort whilst walking
18 Threshold of dangerous level
23 Completely unsuitable for walking
8 -10.7 Wind force felt on body; possible stumbling when entering a windy zone
10.8-13.8 Difficult to walk steadily
Bottema 13.9-17.1 Inconvenience felt when walking
17.2 - 20.7 Great difficulty with balance in gusts
209-24.4 People blown over
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EC135 Example

 Data recorded during EC135
takeofft.

« Rearward departure along red
line.

E— Windspeed (ms'}
e

Anemometer Magnitude

[ms]
“ 125 56 93 -66 146 -145 _
B 65 112 57 60 -198 -140 21.55
B 152 109 99 64 59 62 18.87
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EC135 Example

20 - 15
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EC135 Example

25—
Anemometer B Velocity Magnitude
Moving Average
Standard Deviation
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Velocity Magnitude [m/s]

Some Effect

Tithe
TN

Y UNIVERSITY OF

% LIVERPOOL


mailto:nawatson@liverpool.ac.uk

EC135 Example
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AW169 Example

« Data recorded during AW169
anding.

* Flight path along red line.

. Windspeed (ms'}

Anemometer Magnitude

[ms]

“ 94 50 89 66 -13.3 -66 13.91
B o7 53 42 17 34 44 9.86
B 52 00 89 56 52 -102 25.38
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AW169 Example
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AW169 Example
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AW169 Example
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[ms?]

Max Windspeed [ms? Min Windspeed [ms™! Max Velocity Magnitude
m Type Probe y a8
u v w u v w

Landing A 9.39 3.85 4.87 -7.07 -10.89 -4.59 11.52
B 2.27 2.59 2.85 6.24 -4.06 4.67 6.32

A 11.65 2.54 8.15 4.25 -15.24 -6.54 16.14

Takeoff B 14.67 5.71 6.09 4.61 -10.09 8.17 15.53
. A 8.92 1.49 7.05 4.54 -14.82 5.82 14.84

Landing B 4.32 0.73 3.41 -3.99 -8.99 -7.10 10.65
A 0.88 4.41 5.64 6.52 113,52 4,54 14.44

Takeoff B 1.12 1.85 3.81 5.78 5.89 -4.07 6.78
Takeoff A 11.47 3.80 7.73 -8.60 -13.33 -4.98 15.66
A 8.07 4.53 6.96 7.52 -14.04 -13.95 18.73

EC135 Landing B 9.40 12.35 5.37 3.47 12.42 -20.70 22.64

Q 0.47 1.89 1.20 2.66 237 2.73 3.67

A 12.49 5.63 9.31 6.60 14.35 -14.46 17.27

Takeoff B 16.50 11.15 5.70 5.96 -19.80 114,03 21.55

Q 15.17 10.85 9.87 6.43 5.91 6.17 18.87

A 6.11 8.74 5.57 8.51 -12.57 -15.14 17.35

Landing B 9.19 9.90 8.31 -12.86 -20.27 112.05 20.33

Q 12.69 9.45 4.84 6.86 5.78 551 13.67

A 9.44 5.28 0.83 7.55 -20.39 9.27 20.95

Takeoff B 17.04 13.20 12.31 8.21 -19.30 -10.65 21.24

Q 9.56 10.56 3.71 6.66 6.33 -7.05 11.22

A 10.18 6.31 7.29 110.34 -18.91 -20.40 23.95

Landing B 11.12 7.99 6.70 19.09 21.46 -12.76 24.20

Q 1.74 2.04 2.35 8.75 6.55 5.8 9.19

A 9.39 4.96 8.93 6.61 -13.25 -6.64 13.91

Landing B 9.68 5.28 4.24 1.72 -3.40 4.42 9.86

Q 15.25 20.00 8.91 5.63 5.18 -10.21 25.38

A 6.08 1.47 8.99 11155 -18.60 7.38 19.59

Takeoff B 11.06 6.81 7.44 8.16 12.81 -10.06 14.64

Q 14.61 18.88 8.00 8.77 3.97 -10.72 22.28
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EC135

EC135

EC135

EC135

AW169

EC135
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Landing
Takeoff
Landing

Takeoff
Takeoff

Landing

Takeoff

Landing

Takeoff

Landing

Landing

Takeoff

[ms]

9.39 3.85 4.87 -7.07 -10.89 -4.59 11.52

Max Windspeed [ms] Min Windspeed [ms] Max Velocity Magnitude
A

2.27 2.59 2.85 -6.24 -4.06 -4.67 6.32

B

A 8.92 1.49 7.05 -4.54 -14.82 -5.82 14.84
B 4.32 0.73 3.41 -3.99 -8.99 -7.10 10.65
A 9.88 4.41 5.64 -6.52 -13.52 -4.54 14.44
B 1.12 1.85 3.81 -5.78 5.89 -4.07 6.78

-2.66 -2.37 -2.73 3.67

Q 0.47 1.89 1.20

Q 12.69 9.45 4.84 -6.86 -5.78 -5.51 13.67
Q 9.56 10.56 3.71 -6.66 -6.33 -7.05 11.22
Q

1.74 2.04 2.35 -8.75 -6.55 -5.8 9.19
A 9.39 4.96 8.93 -6.61 -13.25 -6.64 13.91
9.68 5.28 4.24 -1.72 -3.40 -4.42 9.86

B

11.06 6.81 7.44 -8.16 -12.81 -10.06 14.64
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Recommendations

The recommendations in this report are with regards to light-medium helicopters such as the EC135
or AW169. While the recommendations will also apply to larger helicopters, such as the AW189,
further restrictions may be necessary and the area in which restrictions apply may be larger; further

measurement or analysis is required to provide recommendations for safe operation of larger

helicopters.

¥ UNIVERSITY OF

$ "LIVERPOOL nawatson@liverpool.ac.uk


mailto:nawatson@liverpool.ac.uk

U
aa
v

UNIVERSITY OF

IVERPOOL

w3
L2 T
=3

=) =

:

-y

-=)
L

=
|
.
T o
|
L
~

]

nawatson@liverpool.ac.uk

Figure 1:

Aerial image of Southampton
General Hospital helipad
highlighting the recommended
30 m exclusion zone from the
helipad edge and areas

accessible to pedestrians in
yellow.
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R1.

The CAP 1264 guidance suggests that for a surface level heliport a minimum 30 m
downwash/outwash zone from the edge of the helipad should be kept free of people, property
or marked vehicles for light-medium sized helicopters. While the helipad at Southampton
General hospital is raised approximately 3 m above the ground, it is recommended that
pedestrians are kept clear of, or remain in their vehicles, in the area 30 m from the edge of the
helipad in the 2-4 mins before the helicopter lands onto the helipad or up until 2-4 mins after

the helicopter has departed. Figure 1 highlights the accessible areas by pedestrians in yellow

and shows the recommended 30 m exclusion zone in red.
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R1. - continued

In order to assure the safety of pedestrians entering the car park, it is recommended that
hospital staff such as security or other department are deployed to the area focusing
specifically on the red zone to advise both public and staff of the risks relating to downwash
and noise being generated by the helicopter on approach and departures and that they should

clear the area or remain in their vehicles until the further advised that the area is now safe to

transit.

Signage warning of the risks of helicopter downwash is recommended which should be visible
to pedestrians entering the publicly accessible yellow area depicted in Figure 1. Other warning
features such as a warning siren or Tannoy announcement may also be used to draw attention

to imminent helicopter operations in the area.
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R2.

CAP 1264 also suggests to account for the approach to land and take-off manoeuvres where
the downwash from the aircraft may be significant as the pilot applies full power during the
rearward portion of the take-off. The sector in which helicopters typically approach and take-off
from the helipad is shown in Figure 1 as a blue partial circle. As with R1, pedestrians should be
made visibly and possibly verbally aware of the risks of helicopter downwash in this area
during take-off and landing of helicopters and emphasised by signage warning of the risks of
helicopter downwash is recommended which should also be visible to pedestrians entering the

pedestrian accessible yellow area depicted in Figure 1.
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Computational Analysis

Interaction between:

« Airwake
» Helicopter downwash
« Generic hospital geometry Z
Y. ] X
Generic Public road
helicopter in /
hover

Public carpark

l

Helipad access ramp

Southerly
Branco, D. S., Stephens, |., White, M. D., Watson, N. A., “Assessing the Wind
Interaction of Helicopter Rotor Downwash and Turbulent Airwakes near Hospital

Landing Sites,” European Rotorcraft Forum, Marseille, France, September 2024.
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Results - Northerly Wind

Plane helght 1. 75m from ground Estimated standard deviation

\ | - Standard deviation

0 2 4 6 8 10 12 14 | X of velocity [ms] 0 1 2 | 3 4
Velocity Magnitude [ms-']
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Results — Southerly Wind

Plane height = 1.75m from ground Estimated standard deviation

\

~ | H Standard deviation [T mE |
0 2 4 6 8 10 12 14 L. X of velocity [ms] 0 1 2 3 4 L’
Velocity Magnitude [ms-']

X
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Future Work

 Flow analysis with accompanying aircraft position data -
currently underway

 Measurements involving larger aircraft such as those belonging
to SAR operations

 Reduce anemometer height to allow for a more accurate
representation of a person’s body

* In-depth CFD analysis of the site — compare with real world
data to provide a tool for future use
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