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1. INTRODUCTION

All aircraft noise problens can be solved at the planning stage!

But as town planning with respect to traffic noise is often many years behind
development of traffic systems (roads, railways. and airports) and traffic
volume development. we have a lot of unsolved problans.

Aircraft noise problan not solved at the planning stage often necessitate
emergency measures when the political noise exceeds the 'safe constituency“—
limit.

Emergency measures are: extra sound insulation of dwellings which is good when
people are inside with closed windows. but not very efficient when people are
in the garden or are sleeping with open windows.

Emergency measures are also: inconvenient air traffic restrictions as night
ban. preferential runways, flight track limitations, maximum noise levels,
noise abatement procedures. prohibition of full thrust reversal during land-
ing. etc.

The problem is two-sided. But it is not too late that both sides, the aeronau-
tical side and the public side, demand proper noise-sensitive planning from now
on.

In Denmark all new airfields - civil and military - must have anenvironmental
approval before they can be put into service. If an airfield was in use at the
time when our environmental law came into force (1974). a voluntary approval
may be applied for. An environmental approval has to be renewed every 5 years
unless the noise exposure exceeds the approval limits before 8 years after
approval. (In the other hand the. approval is an insurance against new restric-
tions during the 8-year period. -

Almost all civil airfieldslairports in Denmark are approved or are in the
(lengthy) process of being so.

The number of military air bases with an environmental approval is low (a de-
creasing number of operations‘and new less noisy aircraft types will normally
not provoke a demand for approval). but an increasing awareneSs of noise pro-
blems in the population and the Air Force seems to accelerate the process.
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The aim of this paper is to demonstrate the progress towards a better environ-

ment near military aviation areas in Denmrl: made possible by the willingness

of cooperation between the environmental authorities and the Danish Air Force.

The Danish Acoustical Institute has the privilege of catalyzing this process.

2. ENVIRONMENTAL ADJUSTMENT

Not all aircraft noise problems have been solved at the planning stagel

when both the aircraft noise. the dwellings. and the complaints are present.

the conrnunity has a problem.

The solution is no longer planning. Maybe alleviation by 'environmental ad-

justment' is possible.

Sound insulation of many dwellings is expensive and not the best solution.

Thus the environmental authorities often impose on the Air Force to investi-

gate possibilities of noise exposure reduction in noise-sensitive areas.

The procedure is typically the following:

a) Based on all necessary traffic information. operation information and

noise. and performance data, the DANSIii-program [l] is used to make a

noise exposure calculation.

b) Planners. enviromnental authorities. representatives from the Air Force

and from the Danish Acoustical Institute meet and identify existing and

future trouble areas.

c) A small working group (chief of operations for the air base under consi-

deration and the acoustician in charge) carefully lists all possibili-

ties of alleviation in the trouble areas.

d) Every possibility is evaluated with respect to noise reduction capabili-

ties. operational and tactical feasibility and economy.

e) If it is possible to reduce the noise problem, decisions on one or more

measures that will reduce or eliminate the problem are taken.

1‘) The nature of the measures, the time of realization. and the implication

on noise exposure are conrnunicated back to the environmental authorities

and to the planners.

In the following a few recent examples from the fruitful cooperation between

the Danish Air Force and the Danish Acoustical Institute during more than two

decades are mentioned.
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3. AIRCRAFT NOISE AT A MILITARY SHOOTING RANGE

The following is an example of an environmental adjustment which has been in-
troduced to reduce the noise impact in an attractive beach area and in some
towns and villages near a military shooting range in Denmark. The range is
used by Danish fighters and fighters from other NATO-countries.

Figure 1 shows the shooting range by the coast and the two approach tracks
from southwest and northeast (flight track and dispersion area). On the figure
areas with existing holiday cottages and areas of interest for development are
hatched.

To base the calculations on a realistic track pattern. unannounced radar re-
cordings of all operations were made for a period of 14 days covering differ—
ent aircraft types and operation types. -

Figure 2 shows the principle pattern for an F35 weapon delivery. and Figure 3
shows the actual radar tracks for 12 circuits flown by 4 F35-fighters. 0n
Figure 4 the flight track dispersion sectors for right- and left-hand patterns
collected during the radar recording period are shown for F35 strafing.

Based on these dispersion sectors. distribution of tracks inside the sectors,
number of circuits per aircraft type, noise. and performance data. the DANSIH-
program was used to calculate the resulting noise exposure shown in Figure 5.

As seen in Figure 5. there will be restrictions on cottage building (Lon
above 50 dB) and on all—year dwelling areas (LDEN = 55 dB) inside an extensive
area.

As environmental adjustment it has been investigated if it would be possible
to use right-hand patterns only. The investigation concluded that it is feas-
ible. Figure 6 shows the result of the first step of environmental adjustment.

Recently the Danish Acoustical Institute has taken steps to illustrate the
consequence of new approach tracks over the sea area instead of passing a num-
ber of towns and villages, which has given rise to a number of complaints. If
this adjustment is also feasible. it will mean a great relief for many fami-
lies in the area.

4. BETTER ENVIRONMENT AROUND VAERLOESE AIR BASE

The second example illustrates some possible environmental adjustments for an
air base. As the investigation is going on for the moment. the final results
are not yet available.

This particular air base is situated in the Copenhagen area near to extended
dwelling areas. a large part of which have been built during the last two de-
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cades. The air base has been operating for the last 40 years. but the town

planners seen to have ignored the noise exposure until two years ago when the

Danish National Agency of Environmental Protection declared that all further

establishment of dwellings. etc. should be stopped until the noise exposure

had been mapped.

in Denmark noise from an airport is considered being of two types: 'flight

noise" and “ground noise". which are subject to two different sets of environ-

mental rules. The guiding maximum noise exposure levels in new dwelling areas

(garden city) are:

Flight noise: Lug" - 55 an

Ground noise: Lumen - 45 dB day

Lumin - 40 d3 evening

LAeq.0.5h = 35 dB night

4.1 Fli ht Noise
When we calculate the noise from flying aircraft. the fighter traffic is di-

vided on categories of procedure as shown in Figure 7.

For each category we calculate separately the Lou—contours according to a

traffic forecast (normally 10-15 years ahead) and store the result. This cal-

culation procedure which is a part of the nANSIli—program facilitates the mani-

pulation with separate traffic categories during the environmental adjustment

phase. 88y adding all categories we get the total noise exposure as shown in

Figure .

To be in accordance with the maximum level of Log. - 55 de, a number of rather

new dwelling areas should never have been approved. An attempt to repair the

missing planning is now expected to be a duty of the air base.

According to the environmental adjustment procedure mentioned in Section 2 al-

most 10 different measures which reduce the noise exposure in existing dwel—

ling areas have been carefully evaluated. Among the noise-reducing strategies

are:

- Minimum noise routing for VFR-departures

- Reduction of VFR-approaches via lP-west

(all non—Danish aircraft approach on centre line)

- Landing circuits for helicopters are moved west to

the farming area between 'Stenlose' and 'lialev“.

By being willing to put such new flight rules into force. the air base contri-

butes to a better environment in considerable dwelling areas.
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calculations executed later this year are expected to show noise reductions in
the dwelling areas framed with dashed lines in Figure 8 down below the envir-
onmental limits.

It might be considered to use dwelling density information [2] and the built-
in options of DANSIH to show to the environmental authorities and planners how
many dwellings will get a noise reduction, how large it will be. and where
the dwellings in question are situated.

4.2 Ground Noise
Ground noise (or terminal noise) originates in a number of different sources
distributed over the air base:

- Ground run-upof aircraft
Engine test in test cells

- Hover test of helicopters
- Taxiing of fixed-wing aircraft and helicopters
- Internal car and lorry traffic at the air base

Measurements of directivity patterns and spectra for all noise sources (except
cars and lorries) including ground run-up and taxiing for representative air-
craft types as Gulfstream lIl. F16. C130. and 561 were made.

By means of the Nordic Calculation Model for Industrial Noise [3]. the noise
inmission was calculated in 23 positions in the dwelling areas of the neigh-
bouring cunnunities.

For some activities. especially unshielded ground run-ups of 6111 and C130.
violation of the guiding noise limits is flagrant (for Gill 16—33 dB in day-
timel .

Noise frun engine test cells and from taaiing (except for C130) is a minor
problem at Vaerloese (but not at all air basesi). Finally noise from heavy ve-
hicles on the perimeter road violates the noise limits in the dwellings adja-
cent to the south fence of the air base.

The following measures are now under consideration:

t Establishment of shielded ground run-up facilities combined with air-
craft orientation (maxima in directivity pattern pointing away from
nearest dwelling area)

0 Increase of the efficiency in the test procedures in order to cut test
duration

- Construction of a new perimeter road which will move the heavy traffic
away from the dwelling areas.
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It is believed that these measures for environmental adjustment will not only
alleviate the nolse problems among the neighbours of the air base, but NIH
also give credit to the Danish Air Force for efforts to repair what was not
solved at the planning stage.

U]

[2]

[3]
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Figure 1 Shooting Range (SR) Figure 4 Fiight sectors for F35

with approach tracks- strafing. Right-hand (a)
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F1gure 2 Heapun delivery pattern
for F35. Speed. altitude,
and power setting are
variab1es.
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Figure 7 F1uu chart for the
fighter traffic at
an air bflie.

Figure 3 Radar reconnan of
12 patterns.

figure 8 Noise exposure map for Vaerloese Mr Base
LDEN - so. 55. so, 55, and 70 as
---Areas of environment“ adjustment
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