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TESTS ON A MODEL OF THE WORKING SECTION
OF THE PROPOSED PROPULSION WIND TUNNEL.

Tn view of the unusua l  na tu re  of the a i r  f low to be
expec t ed  in t h i s  t unne l ,  when wind and fan s t r eams  in t e r ac t ,
i t  was thought  de s i r ab l e  to  t e s t  models  of va r ious  types of work-
ing s ec t i on .  In order  to ob t a in  maximum speed  from the ava i l ab l e
power ,  a 10 '  x 1£’ working je t  was a s sumed ,  wi th  the wing spann ing
the 10’ d imens ion ,  l e av ing  a 10’ span x 7 1 /2 ’  h igh  je t  above i t ,
and the same below i t .  A 9’ chord wing was a s sumed ,  wi th  a 3’
d i a .  fan in i t .  The t e s t s  de sc r ibed  cove red  va r ious  con f igu ra -
t ions  of working s ec t i on ,  d iv ided  in to  two main g roups ,  name ly ,
open-  je t  and c lo sed - tunne l  working s ec t i ons .

Desc r ip t i on  of Model

( Note : All  d imens ions  are  s t a t ed  as fo r  the  fu l l - s i ze  t unne l ,
and shou ld  be r educed  to l /12th to de sc r ibe  the model t e s t ed . )

The model was bu i l t  mainly  of p lywood ,  a t  a s ca l e  of
1” = 1’ , and was supp l i ed  wi th  wind from a I4O hp e l ec t r i c
b lower ,  whi le  the j e t  from the wing fan  was s imu la t ed  by a 1 1 /2"
d i a .  ( ac tua l  model s i ze )  p ipe  from the Workshops’  compres sed
a i r  l i ne .  This a l so  en t r a ined  some a i r  from the main s t r eam
above the wing ,  by ac t i ng  as a very crude e j ec to r  pump.

With the a id  of two gaupes  in  the i n l e t  d i f fu se r  and
the convergence  a f t e r  the s e t t l i ng  chamber ,  a un i fo rm s t r eam at
up to 100 mph (+ 2 mph) was ob t a ined  over the 10 x lf> working-
sec t i on  i n l e t .

The outer  enve lope  fo r  the  va r ious  working  s ec t i ons  was
prov ided  by a box - l i ke  bu i ld ing  of app rox ima te ly  50 - foo t  cube
in s ide ,  through which the wind s t r eam was a l l owed  to blow from
8 10 x 15 opening in one wa l l .  In the exper imen t s  de sc r ibed ,  the
oppos i t e  wa l l  was l e f t  o f f .  A 9’ chord C la rk  Ύ’ lf>$ t /c wing
was f i xed  in  the box,  spann ing  the 10’ d imens ion  of the j e t ,  and
with  i t s  l e ad ing  edge 1 /2 ’  downs t r eam from the ex i t  p lane  of
the 10’ x IS»’ nozz l e .  A 1 1/2" d i a .  (model  s i ze )  compres sed -a i r
pipe  led ve r t i ca l l y  down to the  wing upper  su r f ace ,  over  the 3’
d i a .  fan  ho l e ,  to p rov ide  s imu la t ed  fan  f l ow .

Var ious  de f l ec t i ng  ca spades  were made from b ra s s  shee t ,
and mounted in the l a rge  O- foo t  cube room, or in  c lo sed - j e t
work ing - sec t i on  tunnels  which were mounted i n s ide  the l a rge  room,
as de sc r ibed  in the no t e s  on expe r imen t s .

Air speeds  were measu red  wi th  a p i t o t  tube and an
a i r c r a f t - t ype  a i r - speed  ind i ca to r ,  and d i r ec t i ons  were e s t ima ted
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with co t ton  t a i l s  on wire  p robes»  The s t ead ines s  of f low was
e s t ima ted  from the a i r - speed  ind i ca to r  r ead ings  and the an t i c s  of
the co t ton  t a i l s .

De ta i l s  of Experiments

The aim of the exper iments  was to p rov ide  a qua l i t a t i ve
compar i son  of the  uni formi ty  and s t ab i l i t y  of f low over  wing and
fan ,  wi th  va r ious  tunnel  work ing - sec t i on  con f igu ra t i ons ,  and to
show whether  any of t he se  tunnel  a r rangements  mod i f i ed  the f low
’round  the wing .  In o rder  to  cove r  the ope ra t ing  cond i t i ons ,
each arrangement  was t e s t ed  a t :

( a )  Zero forward  speed ,  h igh  fan f low (hove r ing ) .

(b)  High fo rward  speed ,  zero fan f low (no rma l  f l i gh t ) .

( c )  High fo rward  speed ,  high fan  f low (wor s t  t r ans i t i on  ca se ) .

The t e s t  obse rva t ions  are  shown g raph ica l l y  in F igures  3 to 8.

Gene ra l  Conc lus ions

I t  is we l l  known tha t  when a two-d imens iona l  wing is
p l aced  in a uniform a i r  f low the a i r s t r eam is  d i s to r t ed .  I t  i s
a l so  obv ious  t ha t  if the  wing con ta in s  a h igh - l i f t  dev i ce ,  such
as a f an ,  the a i r  s t r eam d i s to r t i on  wi l l  be i nc rea sed  and made
th ree -d imens iona l ,  s i nce  the l i f t  is  i nc rea sed  and i nc rea sed  l oca l ly .
The problem in the  p r e sen t  case  i s  to p rov ide  a f r ee  s t r eam which
can be d i s to r t ed  by the wing and f an ,  wi thou t  hav ing  i t s  d i s to r t i on
mod i f i ed  by the  wa l l s  of the  wind t unne l .

I t  appears  from the  expe r imen t s  shown he re  t ha t  the
d i s to r t ed  f low wi l l  be s e r ious ly  mod i f i ed  by tunnel wa l l s :

( a )  If the wa l l s ,  and pa r t i cu l a r ly  the  f l oo r ,  are
c lo se  enough to bounce the f an - in -wing  je t
back near  the wing ,  thus i nc rea s ing  the p r e s su re
and choking the f low in the pa r t  of the tunnel
below the wing.

or

(b)  If t he  j e t  l e aves  the tunne l  through a sma l l  hole
in one wa l l ,  in which case  i t  may ac t  as an e j ec to r
pump and suck an app rec i ab l e  pa r t  of the tunnel
f low out with i t .
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I t  appea r s  from these  t e s t s  that  the  lower  wa l l ,  a t  l e a s t ,
of the working s ec t i on  should be omi t t ed  and the je t  a l l owed  to
e scape  in th i s  d i r ec t i on ,  to be de f l ec t ed  out of the tunnel  bu i ld -
ing by a su i t ab l e  de f l ec to r  ca scade .
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