
NRC Publications Archive
Archives des publications du CNRC

Some tests on silencing the jet engine exhaust noise in No. 5 test cell
Wisniowski, H. U.

 
For the publisher’s version, please access the DOI link below./ Pour consulter la version de l’éditeur, utilisez le lien
DOI ci-dessous.

Publisher’s version  /   Version de l'éditeur: 
https://doi.org/10.4224/40003913
Laboratory Memorandum (National Research Council Canada. National
Aeronautical Establishment. Engine Laboratory); no. NAE-ENG-49, 1957-04-30

NRC Publications Archive Record / Notice des Archives des publications du CNRC :
https://nrc-publications.canada.ca/eng/view/object/?id=17a2f526-1e4f-4e6c-9612-e2c92ba2ebe7
https://publications-cnrc.canada.ca/fra/voir/objet/?id=17a2f526-1e4f-4e6c-9612-e2c92ba2ebe7

Access and use of this website and the material on it  are subject to the Terms and Conditions set forth at
https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE. 

L’accès à ce site Web et l’utilisation de son contenu sont assujettis aux conditions présentées dans le site
https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez
la première page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous
n’arrivez pas à les repérer, communiquez avec nous à PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

https://doi.org/10.4224/40003913
https://nrc-publications.canada.ca/eng/view/object/?id=17a2f526-1e4f-4e6c-9612-e2c92ba2ebe7
https://publications-cnrc.canada.ca/fra/voir/objet/?id=17a2f526-1e4f-4e6c-9612-e2c92ba2ebe7
https://nrc-publications.canada.ca/eng/copyright
https://publications-cnrc.canada.ca/fra/droits


L O NAE-496 NATIONAL  AERONAUTICAL  ESTABL ISHMENT No NAE-ENG-49

F1LB M6-18-1  ...........
OTTAWA,  CANADA 1 7

PAGE ....... OF ...........................

H.U.W.
PREPARED BY

LABORATORY MEMORANDUM 2
COPY NO " 'T

CHECKED BY ................... ....................... SECTION ENGINE LABORATORY DAT , 30 Apr i l , 1957 .

OPEN
SECURITY  CLASSIF ICAT ION

SOME TESTS ON SILENCING THE JET ENGINE EXHAUST
NOISE IN NO. 5 TEST CELL·..

SUBJECT

PREPARED BY H. U. WISNIOWSKI

i s suED το  INTERNAL

THIS  MEMORANDUM IS ISSUED TO FURNISH INFORMATION

IN  ADVANCE OFA REPORT IT  IS PREL IMINARY IN  CHARACTER

HAS NOT RECEIVED THE CAREFUL  EDIT ING OF  A REPORT.  AND

IS SUBJECT TO REVIEW.



NATIONAL  AERONAUTICAL  ESTABL ISHMENT No . NAE“EN0“49

PAGE OF
LABORATORY MEMORANDUM

TABLE OF CONTENTS

SUMMARY

Page

3

LIST OF ILLUSTRATIONS 2

1 .0 INTRODUCTION 4

2 .0 INSTALLATION 4

3 .0 TEST RESULTS AND DISCUSSION 5

3 .1  Tes t s  wi th  Mul t ip le  E j ec to r 5

3 .2  Tes t s  w i th  Screens 5

4 .0 CONCLUSIONS 7

LIST OF ILLUSTRATIONS

Te lev i s ion  used  fo r  instrument  reading

Fi£.

1 and 2

Engine screen 3

Stack  sc reen 4

Mul t ip l e  e j ec to r  t e s t s 5

Noi se  spec t r a  of Orenda 14 us ing  screens 6



NATIONAL  AERONAUTICAL  ESTABL ISHMENT No NAE”ENG"49

2
LABORATORY MEMORANDUM

SUMMARY

The temperature and ve loc i ty  distr ibution in the l a s t
element of the multiple e jec to r  exhaust duct was measured,  using
t e l ev i s ion  for instrument readings.  These measurements were
made with uncovered and covered annular s lo t s  of the mult iple
e j ec to r -  No difference in ftutside noise  level  was found in these
two c ase s .

Two screens have been tes ted  success ive ly .  The f i rs t
one ("engine sc reen" )  was mounted ver t ica l ly  on the exhaust  duct
i n l e t -  The second one ( " s t ack  screen")  was mounted horizontal ly
on the exhaust elbow in the s t ack .  The reduction of the ou ts ide
noise  l eve l  by the engine screen alone,  was 12 - 14 dec ibe l s ,
depending on measuring dis tance.  The reduction due to the s tack
screen alone was 4 -5  dec ibe l s .  However, both screens together
reduced the noise  by 13 - 15 dec ibe l s .  I t  can be deduced from
these r e su l t s  that the s tack screen suppresses  the engine noise
coming through the exhaust  duct and i t  does i t  appreciably only
in case when this no i se  i s  not reduced at  the engine i t s e l f .
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SOME TESTS ON SILENCING THE JET ENGINE EXHAUST
NOISE IN NO, 5 TEST CELL

1 .0  INTRODUCTION

The p re sen t  t e s t s  were made as a pa r t  of the programme
to reduce the j e t  engine no i se  in  the neighbourhood of the Engine
Laboratory. One of the ob j ec t i ve s  was to  determine the d i spu t ed ,
unknown e f f ec t  of the s t ack  s c r een .

2 .0  INSTALLATION

The engine used  for the  t e s t s  was an Orenda Mk. 14 .
The previously  ins t a l l ed  mul t ip le  e j ec to r  exhaust  duct compr i se s
six e lements  of the fol lowing dimensions  ( s t a r t i ng  from the eng ine ) ·
30 i n .  o .d .  x 6 f t . ;  38 i n .  o .d . ,  x 6 f t . ;  42 i n .  o .d .  x 8 f t . ;
48 i n .  o .d .  x 4 f t . ;  54 i n .  o .d . ,  x 30 f t . ;  60 i n .  o .d .  x 15 f t .  All
elements have the wal l  t h i ckness  of 1/4 i n .  They overlap each
other by approximately 1 foo t .  The l a s t  element inner ges into
exhaust elbow of 72 i n .  o .d .

For measuring the ve loc i ty  d i s t r i bu t ion  a "rake” of nine
p i to t  tubes ( Incone l  tubing 1/4 i n .  o .d . )  was u sed ,  mounted in  the
out le t  of the 60 i n .  o .d .  duct  e l ement .  The p i t o t s  were connected
to the a i rspeed ind i ca to r s  (Co l l ens  Instrument Comoany, New York,
max. speed  300 m .p .h . )  mounted on the spec ia l  pane l  in  the t e s t
ce l l ,  c lo se  to the exhaust  duct in  order to spare the length of
connec t ions .  The r ead ings  were made by means of t e l ev i s ion ,  as
shown in  Figures  1 and 2..

Based on p rev ious  expe r i ence ,  the temperature d i s t r ibu-
t ion  was expec t ed  to be very  f l a t ;  the temperatures  were measured
therefore a t  three po in t s  only ,  c lo se  to  the walls  and on the axis
of the duc t  e l emen t .  A chromel -alumel wire  was used  for thermo-
coup le s .

A 1/4 inch diameter  mi ld  s t ee l  wire  was used for the
screen  mounted ve r t i ca l l y  on the in le t  of  the exhaust duct  c lo se
to the engine final nozz le  ( " eng ine  s c r een" ,  see Fig. .  3 ) .  A 3/8
inch diameter  concre te  re inforc ing  rod was employed for the screen
mounted ho r i zon ta l l y  on the exhaus t  elbow ( " s t ack  s c r een" ,  see
F ig .  4 ) .  Both s c r eens  had approximately 1 inch mesh..

The no i se  l eve l  measurements  were made us ing  a sound
leve l  mete r  type 1408-B (Dawe Instruments L imi t ed )  a t  three s t a t i ons ·

S ta t ion  1 ·  Between Low Temperature Laboratory and water  t ower . .
S ta t ion  2· At searchl ight  c lo se  to the water  t ower .
S ta t ion  3: At Hydro fence corner  c lo se  to the o ld  garage.
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Accord ing  to the manufac tu re r ’ s  ope ra t i ng  In s t ruc t i ons ,
i f  the sound i s  coming ma in ly  from one directi 'on the Instrument
should be he ld  in front of the obse rve r  so that  he does no t  form
an acous t i c  r e f l ec to r  and the sound nas se s  ac ros s  the face of the
microphone from one s ide .  The microphone should not be po in t ed
towards the source  of sound.  S ince  the p r ev ious  measurements
were made o f t en  in  the l a t t e r  pos i t i on ,  the p re sen t  readings  were
made in bo th  pos i t i ons  of the ins t rument  for  compar i son .  The
read ings  in the Inco r r ec t  pos i t i on  are g iven  in  b r acke t s .

For t e s t s  with s c r eens ,  an Ampex model 600 Tape Reco rde r
was add i t i ona l ly  u sed .  The l oca t ion  of the microphone was on the
Engine Laboratory roo f ,  approximately 15 f ee t  from the exhaust
s t ack  wa l l .

3 .0  TEST RESULTS- AND DISCUSSION

3.1  Tes t s  with Mul t ip le  E j ec to r

Figure 4 shows the ve loc i ty  and temperature d i s t r i bu t ion
in  the l a s t  e lement  of the mu l t i p l e  exhaust e j ec to r  j u s t  a t  the
entrance to  the exhaust  e lbow.  In one case  all annular s lo t s  were
open ,  in  second case  four s lo t s  were temporarily covered  ( l eav ing
the f i r s t  and ths l a s t  one uncove red ) .  This  of course  reduced the
amount of induced air and r a i s ed  the temperature of the ga se s .  The
comparison could  be made for  the engine wi th  no r ehea t  on ly ,  because
for the rehea ted  engine and uncovered s lo t s  the ve loc i ty  of the
gases  exceeded  the capac i ty  of the instruments u sed .  The maximum
gas ve loc i ty  wi th  uncovered  s lo t s  was 280 m .p .h . ,  and the temper -
ature 100°C .  With cove red  s lo t s  the gas ve loc i ty  was 200 m .p .h . ,
and the temperature 120°C .  In sp i t e  of marked d i f f e rences  in
ve loc i t i e s ,  no d i f fe rence  in  ou t s ide  no i se  l eve l  cou ld  be no t i ced
in both ca se s .

3 .2  Tes t s  with Screens

A sc reen  was i n s t a l l ed  hor i zon ta l ly  above the exhaust
elbow ( " s t ack  s c r een" ) .  I t  was mounted f i r s t  a t  a 10 inch d i s t ance
from the ou t l e t  of the e lbow,  but  the prel iminary t e s t s  showed that
the "0" d i s t ance  was s l i gh t ly  be t t e r .  An "engine  s c r een"  was
mounted on the i n l e t  of  the exhaust  duct  a t  a 14 inch d i s t ance  from
the f inal  engine nozz l e .  However ,  i t  was buck led  in  p r ev ious  exper i  -
ments  by approximately 3 i nches .  The r e su l t s  ob t a ined  wi th  these
screens separa te ly  and combined ,  are g iven  be low.  All  t e s t s  were
made on the same day.

Da te r  25 Feb.  1957 .  Bar .  P r e s su re :  753 anm.. tambS " 4 ° c

Engine Speed :  7600 r . p .m .  obse rved .



Sta t ion  2

109-110  (113)

Sta t ion  3

100-101 (103 -104)

S ta t ion  1

db.  111 -112  (113 )»A) No Screen

* N.B.. The f igures  In b r acke t s  refer  to  the Inco r rec t  pos i t i on  of the sound

B)

leve l  me te r .

107-108  (110) 104-105  (118) 96 (99)Stack Screen Only db.

Difference between A and B db.. 4 5 4-5

C) Engine Screen Only db.. 98 (99) 96-97  (99) 88-89  (91 -92 )

Difference between A and C db. 13-14 IS 12

D) Both Screens db .. 96-97  (98) 95 (97 -98 ) 87 (91 -92 )

Difference be tween  A and D db. 15 14-15 13-14
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I t  can be seen from these r e su l t s  that  the s tack screen alone
reduced the ou t s ide  no i se  by 4 -5  db . ,  depending on measuring d i s -
tance .  The engine  s c r een  suppressed  the no i se  by 12 - 14 db . However ,
the r educ t ion  in no i se  l eve l  obta ined wi th  bo th  s c reens  was 13  - 15
db. Apparent ly  the s tack sc reen  reduced  the engine no i se  coming
through the exhaust  duc t  app rec i ab ly  only in case  when i t  was not
yet  suppressed  at  the engine i t s e l f .

The noise  t e s t s  with the screens were also recorded  by an
Ampex tape r eco rde r ,  u s ing  a microphone l oca t ed  on the Engine Labora-
tory roo f .  Thor Weibust  ope ra t ed  the ins t rument  and evaluated the
r e su l t s .  From the a t t ached  diagrams i t  can be seen (F ig .  6) that
they agree very  we l l  wi th  measurements by the sound leve l  me te r .

No adverse  e f f ec t  by any or  both s c r eens  was no t i ced  on
the engine  * c ha rac t e r i s t i c s ,  such a s ,  temperatures ,  t h rus t ,  e t c .

4 .0  CONCLUSIONS

The engine  sc reen  reduced  qui te  appreciably the outs ide
noise  l eve l  and further work may be worthwhile,  pe rhaps  us ing  more
than one sc reen ,  to  determine the cond i t ions  which wi l l  g ive  the
bes t  e f f ec t .



FIG. I TELEVIS ION USED FOR REMOTE INSTRUMENT READING



FIG 2 TELEVIS ION USED FOR REMOTE INSTRUMENT READING
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