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Summary

This report deseribes a scries of tecsts extending the work done in the
Bristol Aeroplaonc Company's electric ftank on a 4:1 axi-symmetrical daffuzcr
heving a single veloeity discontinuity at the surface. A shape which is
thought satisinetory iz chown,

1, Introduction

A gerices of teoitso wes corricd out by the Bristol Acioplane Compzny(l)
at the request of the ferodynamics Division, NLP, L., to desagn o 4:1 axi-
symnetrical daffuser havang 2 single velocaty diceintinuity ot the wall, wath
constant vall voloclity vp- and dovm=strenn L reagsontbly pood shape was
obtained (Pig.1l) but it .+ consadered theot further tests chould be made to
eliminnte variations an the well veloerty before vwand tunncel tests weuld be
puss b}c. Lecordaingly the Braistol model was made up and tosted in the NLE, L.
tink%2 ,» ond 2 number of medifications woo made, Owing to the difficulty
which war found an controlling the chonges near the netunl daiscontinuity, 2t
w3 decaded to nam ot~ shope havang 2 steep veloeity grodaent over nochord
longtih of wall, Pig. 2 rhows the final shape, vhaeh gaver n satasfoactory
distribution.

2, Deseription of Tests

The final shape (chope F) obtnined in the tests in the Bractol
ficroplane Company's clectric tank wae tosgted farst; its ordinctes are given
in Teblc I and the shope ond velocity distribution along the surface in Fig.l.
This shape was then medafied in ateps, 1n order to remove the unevenncss in
the velocity, and to stcepen the nctunl discontinuity. The effcct of o typical
modification is chown i1n Fag, 4., It wag found easy to mnke slight chanpes
away from the discontinuity; but -8 this was approached closely, accurnte
control become impossible. #ig. 2 shows the finnl shope tested; the velocaty
distributisn obtained 1z very f£lat, with a sharp change over a short length
of vall, The rniaal Aastributicn of velocity parallel to the oxis ~t each
end is shown in P1g.3, =nd the ordinates in Table IT,

3 Future Work

It is hoped in tno future to desagn (in the tank) a dirfuscr wath
slot, in order to investigate sink effect,
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Tablee I & 1T

«,1 Diffuscy - CGrdinailes

Lo Tested an NL.T. L., Eleetric Tank

Tab e I Table IX
Briztol Shops ! Final Shape
X P 7. R
0 51 ¢ 20,2
20 ol LC 5G.2
o al 20 50.2
55 30,8 3 50.2
68 50,4 =0 50.1
75 49, 0 49,95
55 49,2 =0 49,6
95 48, % 0 49,2
105 G 30 &8,7
115 @B, 5 20 £7.55
120 Dok 110 45,5
125 44,0 110 44,2
129 2.5 ~15 42,45
1351 41.6 120 40,05
1o3 40,5 22 38,65
155 19,5 g4 36 .75
137 7.7 225 5550
128 5G.5 25,5 3.5
138,35 A2.7 28 53,1
139 S, 2 128,06 35,0
159 32, = .25.9 32,6
1z0 3.0 125,86 3245
131 30.0 i25.6 R4
1:3 28.8 126 31,3
145 27.9 137 30,0
150 26,9 128 29,3
135 25. % 130 28,25
160 26,0 133 7.3
168 25,8 135 26.85
180 25,8 140 26.1
200 23.8 1lab 25,75
150 25,8
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