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Attention : the MANAGER A/F MANAGER * {SUPT-IN
Subject = : Test cell calibﬁgﬁon,and engine accessériest |
PNy . , : o
Dear Sir,
Attached herewith is a copy of the minutes of a meeting held between i
Mr. MSLBOURNE and members of the SNECMA Direction du Contrble at Villaroche. l
The following is the status of the principal points raised : ?
(a) Test celi.calibration. Further discussions will be necessary in Australia.
(b) The spare accessories required have been communicated to. the RAAF as per
letter P 197 and thé 'quantities are more generous than those proposed by
SNECHMA Contrdle. The SNECMA recommendation is based on idealistic conditions
which are hardly likely to be achived in the early stages of the project.
(¢c) The recommended list of rigs for C.A.C. has already been forwarded under co-
ver of letter P 214 and includes the rigs listed by SNECHA ContrSle.
A~

Yours faithfully,

1:§?ij%ff{j%§;uééq,,/

WIM/SG GH. FOSTER
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PURPOSE &
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@ -  pustralien Miseien

Qmestlonnalre abﬁut

19/ Test cell 0&11hr&¢10naa
2°/ Engine @Q@B&BO@leseé_

emome

- You wili £ind hersunder with regexrd to our report CD n°52.535

the answers to the guestionneire on the above PUrposs - which has been
- treated at the meeting held at VILLAROCHE on the 8ths99. ?96%o=

Yere present s Mr MELBOURNE (C.& Co Australi@)
— ¥r BONNEMATIRE (CW)
Mr XOU (CWT)
Xr BENNETT (GIR)

9 om Teat oell oalibrati@noq

1o 9o~ Question.- What kind of speeial foatures with be required
on “ATAR engine": for the calibration of the CoboCo
test cell 7

, &nsweri'o~'The engiﬁa is "standard™ but for the @alibraticn
L best 1t has %o be fittedo- . A

&) with & ealibrate& sir-intake &uot, provides wmth ‘
g "Prandtl™ tube and & thermanoupleow

‘m:zp.u./o 00
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- The Pr@n@tl $ubs JB uead @nly x@r m@aﬁLrﬁng tﬂ@ total p?@sguu
~re by salibration. ai SHECHA &n& to compars Lﬁ wa%vﬁhs Cedolo

1@&%&]?&%&@nem

“h@ Eh@wwm@@uni@ 48 use& ﬁ@ 1nsure @hat %h@fe 1& no recy@llmg

. @f bmrnt g&semlgg"

*Th@se Here 1nsﬁzum@ntﬂ Bre m@b use@.@uzﬁmg 8@?1@ t@etingaa

o During serie t@atlng taa @uaﬁx@ preaguw@ of the emgwgo _
| in the sip indeke duct and also the femperature on the air
“intaks and the ambient benperature are- cheoked. If the

differenss b@mwe@n these two ig nwt >» %@G the b@n@h aip | %

- conditien is accepteble 3 if wno% it is necessary o sesrch &

'thxr& neint which is @@ns1daw a8 mblm@t u@mp@r@tur@ r@ferﬁmm
‘o@ @@ikﬁom‘ L L -.;~ Co : R

© - The t@aEM@m@@upJas ar@ prefar&é t@ T@BL&%@n@ﬂ m@ammram@nt

' f-syauaMﬁew S

Fox P&llbr&hlﬁne &ﬁ is wec@mwend@& to chesk tamper&%ure T2

‘at several points about the engine . (after @@mpresgor)g

‘because temperature have to be @@mpare with the %emperature

'-é)

;&U?mmg %ho t@gn &% SEEGmAem

fWiﬁh gired n@@&l&s @f &b@u%

= ?A@@ = 320@ - 5@@ - 38@0 cm2 of meﬁtm@new

mh@&w nossles &re vaeed @nly £@r the @&}%bvation &nd au

.,;SNE@K@ dhpplvﬁn

a

;H%kh wozEle W@%L&l@ﬁ 1@@1@&t@rgu ' L S
. The using of this indicator is Tocommended. ( flying test model |
'Q@&ld pm@b&b"iy 333"11@@13?) - et oS -

_\iTh@ d@ep test is only f@c@mmemdadam
' The tegd process. can be s :

;ﬁéﬁitﬂ‘@f'& &eep teBt-engime;?'

'}fm Tas% N wmth engine own Jet plpeam:

..Wo%meff SUEE .
”~] _~ @&11%?&%1@n t@@b (sea § 1¢5 }v“,'

fIt is Gu@gestad @0? ﬁ
'chalibﬁatmgnon ‘

tW@ ongines for- the Pirst

T L i
o*o-'s/ooo-' oo e
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_ 3':35353;51'7 : S :
N@ceggity t@ h&va a g@t mip@ ﬁlﬁh a flxad n@zzle

.The uss. of flxe& n@zzleg i re@@mm@nded f@w n@fmal (azy)
B ~1_and p@ﬁtm@@mbustlen (P Co ) runnlng by T@&S@n @f

-.  - B 1m1ﬁam1@ﬂ @f th@ influ@n@e @f the r@ﬁulation of

' t@mparaﬁureoa

@ermmt 0 @@mpar@ p@mf@rmances w1%h s@andar&‘v&lu@s«= .

~Is @almhraﬁzcn w@ssxble uﬂlng +h@ ﬁ%&n@@rd var%&bla n@azle ?
“Emrlng @al braﬁi@n a8 p@?f@rman@m @urve im m@@eas&ry 0 h@

Tl done %1th serie verisble nozzle, buﬁ 8B lt is n@ﬁ QU@fAQiemm
it de m@@m@g&ry o u@e flxa& n@ﬁZIQSeQT-

fﬂxt@ﬂt @f t@s% runnlmg m@Im&lly &@na by ?ﬁﬁ ﬁA @urlng 2 t@@% )

@ell oulibration?- } .;_:. -
_Thc @aj @waﬁi@n L@st pr@@@ﬂa nurlhant %@ 3

Ch@@ki@? @f b@nﬁh in@ﬁmumen*@ an@ pr@@n@mmg of @@rre@twen
@urvema @igh%neaq @b lnaﬁaﬂlamlan is ﬁ@@%mduw

:?rexxmlnaxy *e@% of %h@ @mgan@ ac@or@lmg ) bﬁEGMA ap@@1£1¢

cation (DM 69=11). It is more advissble if the angine heve:

‘::fid@m@ thaﬁ %@so baf@we @n a ref@ramce b@ﬁ@ﬂo“:;ﬁ

.P@rf@EM@m@es @urveg (@ry runnmnw) ar@ dmn@ with a fixe@ n@gﬁla

”:’ab@ut 2490 onz. gectﬁ@n f@; 8-

m 425 - 450 =i 475“’ 485 Ll 49_} o 5@5 3 5‘@5
N\ﬁ 510 = 500 ~ 490 ~ 480 - 460:=

_(Tw and ﬁ max& " @afs%g rumnxng spee& - are re@p@@taﬂ 5 aea y-.i

. spscification b3 6ﬂ=%%,.§ 3a50)am

-f?emf@rmanees @uﬁvas (p@@tcﬁ@mbusti@n runm&mg are dom@ w;th
‘ fixa& n@zzlas ssgti@n abowt s - B IRRRY

3200 = 3500 ~ 38006m2 f@r N Wa 495,‘_:: SR

= @ff@@t$ve ‘specd hes o be a&gu@te@ in @a@e of vari&ti@n"'ﬁ

'Witb ﬁh@ &1r 1nt&£@ tamp@r&tura T%.» T

,Fiva beu&w p@ln%s wath ”egular int@mval @f tlme W111 be.
o  r@@@zd@& %etween the 1gﬂ1t1@n_poama@@mbu&t1@n 1@&& and the
_:‘~T4 max mum @qmivalent 1@@@;-”A R N

) a/.;:_ ¢ 9.
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1.6 Guostion ;a-
: _eali‘brat:.on ?

- Answer

‘f)

4/
Regulation surve wm,th sorie mia.‘ble nozzle g

- Settmg maxing Without after 'buz.‘mngoa

- Sst-hing mexime with after burning.— . -
' (Both ‘according to SWECHA specification IT 6‘3 11 - 69=12) o=

g)

[ '8 'B

Peri‘erm the following zunning points

- Naxi after burning (P.C.) '
- P=T0T7-IN4 5700 and 5300 P.C.
Slow run after ‘burmng (P.C.)

‘Mexi m,th@ut P.Co
Intermediate
-Continu mexi
Cruvise

Speed s RPH = 6000
Slow speed I

B

Boneh vibrations testing s . »
Vikrations are recorded on the reference point during s

- A slow aacelera;u.on from slow speed to maximum speed
(Without Poco)o"’ :

- At meximum speed (mthou‘t PoC.s) after 3 minuies sta,bllisa,w
tone= | .

' = Eventually on resonance speed after three m:a.nu‘kes stabili-

sation .- '
This test will be carry out ¢

= On the normal ongine stsndard.—

‘- Af{er adjonction om the turbine wheel of az balanoe determ

- minate at SNECMA during paﬁ:‘omma 'ﬁ;estmgo-
Thie process is the minimum reqmrement H additional tesﬁng

: may ‘be req_mred i consid.eratmn of c.,AoGo mstalla,tlonow

o==

Proced.ure normally adopted ‘by SNEGMA during a test oell

Remerks and measures must be done oply after 5 minutes staszm
lisation on the running point to cheok o=

Eagh. pez:formance curve, after & new stert will be prod;med

only after 15 minutes, at a weximum _oontinuous speed,. to sat '

‘the tempere,ture of the whole a.ssem‘blingoo-

Results are checked immedisatly in case of erTors. whioh my
- neosssity of rechecking.-

o@o/-poo
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Answer o=

Fo8o= % stions=

- Ansyer: o=

109 Question.—

Answor:. o=

1590 o"“%estl Chg="

ANBWeRr: o=

5

Cal:s.‘bra‘hmm tes“%“‘on peference bonch ends with t,he regulation
curve, then the engine is run on the bench to be cah.'brated
and the t@s'h begins with this regula,tion cUTVE o=

The extent of engine adjustement whieh ca;n be made without

e.ffec‘%;mg, the test cell cah'bration ‘?

Winore adjusienentsare allowed. (staz-ting, 01l circu:lt), but
genera,lly e onLy engaine work permitied pefore the regula~

“tion ouive is dilsassemblmg of t‘he canel and the fixzed

No%21Ee o=

Mng_o_urfves with fixed nozzles ‘readjus“hemenﬁ are only .
gllowed on fuel countrol unit (if necessary remove of fuel
contrel unit 1s authorlsed. but not recmmm@nded) o=

felibration tests must be homogeneous botween SNECMA a,ncl

' CohoC. and for this regson are made with a,ll oriflices

soaled &n& drives kept free of 10&.&.:.«-—-

Eys*&:émsis obtained d.m‘ins thrus*b calibration ?
During 08,11bmtion teshng with sm",cms thrust &avioe, Shrust

bysteresis is 20 kg meximum with verificaiion scale,
(manometer & h;ydz'aulic Jack S ‘bench) o=

The @xtent -of thrust Wi&ﬁ@n be‘ﬂme@n pemods of c&libraw

tiom ?

Thruat variation be'kween ea,li‘hra,tmn $est can be about 4 %Okg
with regerd %o the prev’lous static ocalibration curve.—

Celitration is done each wo m@nthso The t@mperature of %e L
whole pal-t is en imporitant fagtor.—

The testud standa.rd cen very in course of time <5 k@ @:E@
5 T.for 6 months.=

The coefficient of the benoch can very from 1°O‘8 to 1.02 fo
‘the aame Jbench betweon several ca,llbraﬁon with engine.-

The d.ifference betwoon WWECMA end customsr. benohes sets ’che
value of the oorreotion (coefficient). This is expressed in
parcentage of the indiceted value .

The extent of ﬁhrust variation fxsm the cali‘bra.tlon ata.nda,r& A.
during sta,tio check ? -

See enclo&ed CULVE o=

°'a:p /.}oj 0.0
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?e??nn ggegtlonam The extent of eny veristions betweem at@tm@ @al&hratlon and
I @ym@mi@ @pera@i@n of engine% :

inswer o~ The @x%ent @&m&tt@m ie- 3 + 90 kge=

:The CQA.Ge @quipem@nt

- Statimeter (hydr@uli@ @apsule type)
= Beldwin load cells (ale@@ronlc uype)

is Qult&blﬁc@

10120= @wastlon.m Prob&ble 1imits of accuracy of" engine %hru@ﬁ as @bﬁalne& fr@m
engine pe?¢@“m&nce T%msoo ‘

Aoswer .- Couses of error oan be the cems @s for the above points with

S © in addition the infiuence of vibretions, but these have been
tested and prooved thatb thay have no sffec% upon the presi-—
sion of BOEBUT RS 4=

‘Gonsequenmjy the admitted pr@@aslon is + 20 kg @@_3/?@00
of mea@ur@d thrust .= ' o : v

%oﬁBgﬁAQ@@Bﬁi@gw= Ra@@mm@m&ad method of %hermOa@@upla calitration to @bt&in
S laboratory standard?

Answer- oe.whe a@hual process by SEEGM& during tharm@«c@upla manufa@ﬁur@ )
is s - "

) Che@k of. e&@h‘@@mp@nents‘by heating in ﬁ&%@r @r'meltmﬁg
~ metals bath. In that e@n@itlgn, the s@liﬂifm@aﬁx@n peint
is pl@t . ‘ .

- B@xling W&ﬁ@r s 100°C.—
=« Zine solidification point 4%8@Gan
= Antimony solidificatlon p@imt g 629°C .=

b) Choolk the coil on zeversl places s
- Temper@tur@ extent s Lo29C e

| s) On %he@maa@@upla fmsﬁa& in shaathv the cheécking is @@mpara-
tive to & standard thermoscouple, both heated at. same
temp@r@tmr@ 8

= Margwn of ‘emperetursiin. these @onditioms 3.
1\\\ : + 4°C for 60090~ : o

&eth@d ﬁnclos@& in Iﬁgﬁ@cﬁlgu D@@um@nt MCR»BQmW«m

It.is suggested that C.4.0., furnacs amd;stand@r& tasrmo~
souple will b both c@mpgxad in SWECHA laboratory.-

'n.o,'n/_o o
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2.~ Bngine "accessories” .-

¢

2¢70= Questinn.— Determinaﬁion of spare &ecessoriel to be held for replacement

2020-“’

2030?

. Answez

Ansywer:

o

Bpestion.—

P

purpose ?
A large supply of aceessbries is not necessary if :

m‘Adequate'rigs~are available
- Trgined persomnal are available
- Sufficient replacement parts are available

If all of these conditions are fulfilled one set of accesso-
ries should be sufficient.-

To enable priorities. to ae%ermine construction of rigs in
connexion with problems encountered during trouble shooting
on accessories requiring adjustement or slteration .-

Heremndér g2 stetistic peint out fhe removing of accessories
during 100 ATAR B2,B3 serie testing rums.-

4 - 917 £uel control unit (principel) readjustement

‘B %_%4'a£teruburning control unit (P.0.) readjustement

C - 20 high pressure oil pump = adjustemeni-sealness
D = 12 Stop corrector - readjustement I
E - 98 spee& detector {control unit) adjustement

F - '3 speed detector (starting sysiem) adjustement

G = 3 Miscellaneous electricel valves — functioning
On theée basis, it should be recommended $o provide s
- %-rig,fit for 4 and B |

- 1-vig £it for C

- irigfitfor D=-% = F

= fuel cireuit rig flt for mlscellaneous testing
include Go@

woo/doo
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204 o= ggestiono- The exient to which accessories may be mdjusted &uring engine
' . operation on test benoh ?

Answer o= The adjustement only auth@rized on engine during %esting on
o the bench are s _
Air pressure re&ncer (dry éngin@) on fuel contrbl und to=

- Air pressure redufer (after=burning) on efter=burning control
unitoo
m

Cradient adjusting on P2 reducer on fuel control unit.-
Adjusting slow speed (dry engine) on fuel control unite— -

R

+ STATISTICS 3

- = For 1 engine w1th 2 teats the average of test is s 2953 for 2
theoricallyom

- For 1 engine with 1 test the average of test is : 1,18 for ¢
ﬁheor1callyo- .

(Visits, deep tests no% included) «-

Enclesure ¢ 1 curve (§ 1.900) o

GOPIES ¢ KL
oW
cD
CIR -




