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The nodern hot air balloon is fired by apropane fuelled turner which was
developed in the early 1360's and since then;has dnanged little in design.These burners are accepted as simple and efficient, and there is an element oftrust Eran their users. The arthusiast for the sport tends to ignore the high-noise levels generated. However, this hirner noise an be a murce ofanmyance particularly to farmers due to animals panicking when balloons appearoverhead and, in extreme cases, there have been reports of wants-mewsabortions. The sport is becoming increasingly popular and noise generationcould become a significant problem ‘ This paper reports on investigation intothe noise fran Slch burners to determine mether some simple redesign couldreduce noise output. ' -

The Burner.

The gross height of a talloon and additioral eguigment is dependent on itsdesign but is typically over 3000 Kg. It is clear that aglarge amount of heatis required to produce the necessary themal lift. Additiomlly, for afetyreasons, the rate of heat inputmust be mfficient to ensure a rapid resporueof the balloon. The result is that host balloon birners are rated between 1.2and 2.9 Watts.

Burners developed in the past two chcades have manger] little in basic thsign 'concept. Figure 1 signs a typical burner: mprising of vaporising coils, fueljets, pilot turner and holes in the outer casing to allow influv of air.

The coil servesasa heat acct-ranger using theheat of the flanetovaporise the liquid fuel. The fuel gas iszacpelled frcm the mzzles in theformat jetsataptessureofover700M.aspeedof|pt026wsandatemperature up to 100 degrees alsius. >

The high velocity jets of gas mix with the sirruufling air and are ignited bythe pilot light uhid-n is fed by a separate 1m pressure fuel line.

A well designed turner improves artistion in three vays:
1) By vaporising the fuel before it mixes with air.
2) Multiple orifices mix the air and fuel in approxinatay the mrrectquantities before mien begins, resulting in a were efficient andintense flame. .
3) Producing a flame which is stable in dupe and position.

' Present address: Civil Aviation Authority, my House, Ringsay,
widen WEB 61E.
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Earner Redesign.

V Intense onhmtion requires high turbulence levels for efficient fuel gas air
mixing. Sch a requirement is in opposition to those for low sound output. A
dilema thus exists in tune: design, for quietness the turner siould have low
flow velocityand umbulence levels, but for stisfactory cunhlstion quite the
q)posite is required. -

In neasursments made on the standard butter metion miss was shown to
predmdnate over all other murces, and the essential approach to’quietening
this was based on the workof Strahle [1), Kilhamgt g [2] and_Li.ghthill [3].
This body of work predicts that the sound output fran the Elam would be
dependent on lamirer flame weed, mean flow velocity, burner port diameter and
mean flaw: density.

Theoretically then the redesign of the burner port could significantly reduce
sound power output. Canbining increased port area with use of the Ccania
effect to entrain ambient air in-a_mn—mrbulent lranner [4] produced the &sign
shown in figure 2. Only one size of burner was constructed, is has of mild
steel throughout with a fuel slotof 0.2mm angled at about 10 upwards. The
total .port area was about twice that of the turner ports of the similar .

standard burner. The final flare was very similar to that Eran the sundard

tuner and performed quite atisfactorily in tests.

'Phasurarents and Results.

Measuranents mnfomed to starda‘rds _$_4l96:Part 4:1981 [5], I50 3744-}.981 (E)
[6] and ISO 2204 [7]. Masurenents 'were trade in the Ear field war a

reflecting plane. The test site vas clear tron any reflecting dojects for a

distance of over 50 metres in all directions iron the source. The ground was
flat, hard and covered with short grass. All neasurenents were nude on hot,

dry days with no cloud Wing velocities varied Eran 0-4 kmts, dry tulb
temperatures ranged from L9 to 26 oelsius and relative humidity Eran 70! to}

953.

Masurenents of linear sound pressure level were recorded at eight positions in

theImispherestnvethegrumdataradiusof 6.0::withthesonrceasoentre.

The mrners were held in their usual Eranework 1.0a shove the ground and fired
Inrizontally. Measuremnts here analysed in octave hands from 31.5 Hz to
31.5 Hz.

'I'hetvomrners, stardardamcoznrdauere regulatedtopmdzceaheatmtwtof

2.9 matte. Figure 3 $1065 atypical plot of octave land sound pressure

legalsmin thbs case. as 0 to the turner axis. similar plots were chtained at
45,90,135 ammo,thesesremownin'rablel. Figuredswdsthe

overall saund prasure level as a Emotion of angle from the burner axis.

Figure 5 shows smnd pader output as a function of frenenq.
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Comlusions.

The results $10: a_ decrease in the overall sound prsure level of between 4and 6 dB thpending upon directiomlitylam a decrease of smnd power zangingrm 4 to 15 d3 deperfllrg upon frequency. These are significant reductionsin sound mtput and appear to have been achieved without loss of mutationefficiency. It Inc mine for the lunar to be tésted cperatinmlly we: aperiod of tine to aée had it performs in practice.

m.
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TABLE 1. Octave Sunni Pressure Level. (:33) at Various Myles Eran the Burner
Axis.

(213%W (Hz).

      

RE: octave banana analysed in: the sound pressure levels damned

am.

335 Proal.0.A. Vain-n3 (19-1)
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