Oppau Method for:Ootane Hunber Determination.

. “'The Oppau Method aa.depctibad-pomite the. evaluation of commeroial
paraffinic or aromatioc leaded aviation gasoline in a similar way as the DVL -
Supercharging Nethod. Unleaded fuels ‘or those containing an extremely high
percentage of bensol as well as alcohol blends cannot be tested by this™

method. -

The Oppau Method gives the ootane numberof aviation gasoline in-
relation to the fuelwair ratio. Consequently, for each gasoline as many
values are cbtained as tests with different fusl-air ratios are made inastead
of a single ‘ootane value. The results are plotted in a diagram but they can.
‘also-be expressed in easily understood numerical terms. For the latter pur-:
pose the octane number is well suited sinoe it is a familiar term and permits
the evaluation of fuels independently from the characteristios of the test

engine. ... : .

. The different values for'a fuelare obtained by chenging the fuel-
air ratio. In general, maximum knooking inteneity 1lies at a fuel-air ratio
of 0.95, thatis, botween the carburetor setting for maximum output and- -

ninimum consumption. The lowest octane number corresponds to the highest
knock intensity. At & lean or rioh carburetor setting, therefore, higher: .
ootane numbers will be obtained for the same fuel as compared to the octane

rating by maximun knook intemsity.

" Vihereas' the gasoline sample 1s tested at fusl-air ratios between
1.4 and 0.8, the reference fuel blend is set as usual for maximum knock
intensity. The values found in this way are called Oppau Octane Numbers
-(00Z). It is advantageous for ourrent tests not to run-each sample-with
two reference blends tut to standardize the ootane dial ‘of the test engime
according ‘to the conditions of the new method. The lmock value can then be
read direotly from the: dial end the corresponding fusl-air ratio can be
daloulated from the consumption of fuel and airs Otherwise, the procedure
for ootane number determination is the seme as usual. : :

. Since the aviation fuels to be tested are very knock-resistant and
since thia‘lmook-reaiatgnc_e, is further increased by making the mixture learer
or richer, the range of the regular IG test engine is not suitable for the
octane. number determination by the Oppau Method. By raising the inlet pres~
sure the range of the engine is brought within the region desired. As usual,
‘the opmpression ratlio is used a8 ‘the |test variable and is standardized in
cotan® numbers, It should be-mentioried here that| the inlet pressure also pan
be used as variable end expressed as octane numbers; however, 'the compresann
ratio is more advantageous since the mixture temperatu remaijms' constant at
| all fuel-air ratios, the mixture ratlo can be set immediately end read, in

most pases, from the gas meter and, i;‘imllyr, the \‘comp'reu‘saionw msaur;'e is -

' sdmdl r-to that o ‘tained when working with the bouncing pin indicator whic
‘ is not’ the case when measuring by medns of the inlet p aaurm:. R

- Test Engino. .[The tebt engine is provided with the '-J;o1ionxng addi-
"tionaj‘l'_equﬁen.g o ' RS R A
[

. 1o Pressure -raduo‘ valve-
2, Surge tank, .- -
o Oag moter for air




4, Safety valve.
-8+ Alr manometer with-connection. -
6., Necessary lines and valves with thormometer.
7.._Pressure_carburetor,.
’8. Knook meter. = -
- Qotane number dial.

Parts 1 to 6 are mounted- on a copmon huae which 18 placed in front’ of tho
tost engine. L

Ae shown in Figure 3, the air enters the surge tank through the- :
reducing valve which is manually controlled to obtain the pressure desired.
From the surge tank the air passes through the gas meter and the safety valve
into the carburetor air inlet. The second air line branches off ahead of the
_gas meter and is connected to the three fuel reservoirs of ‘the carburetor;
it serves to equalize the pressure on the carburetor and to. regulate the fuel-
air ratio and this quantity of air'is not metered:

The preaaum-resistant three float oarburetor is- ehiown in Figures 4
and 5. The fuel flows from the reservoir B pas the shut-off valve A through
the needle valve N into the float chamber from w ore it passes through the —
seloctor stopcook H and the fuel nozzle D into the suction line,

Due to the above-desoribed pressure equalizing line, the‘ preasure
in the fuel reservoir and, at first, in the float chember is equal to the
pressure in the air 1nlet line. :

The shut-off valve A is bypassed by a spscial fuel line which s
provided with the measuring bulb K of 20 oc. volume. When the valve is open
the fuel reservoir and measuring bulb are connected by a U-tube. When. the '
valve ‘is closed only the fuel in the measuring line can flow into the float
chamber, Since the equalising air can be.shut off by valve C, the reservoir
can be f‘illed whne the engine is run on—the fuel from the meaauring line.

i " The carburetor is. deeigned in such a way that it pravidea a very
rioh mixture at complete pressure equalization. By means of the special set

. screw E, the air pressure in the floatchamber can be reduced, which results

in a leaner mixture. The cirocumference of this set sorew 15 pmvi.ded with a

scale which makes it epsier to find the previously used fue -air ratio again.

Th‘eﬂ[air izllet othhe cErhumFor oazL be co\nneote«{i with the a ospheﬁ'ic ai by
eans of ¢ apecilvalevo

. Test conditions. ‘J['he fol 1w1ng~ pqndﬁtions qlhall t\»o msin\tained\
durﬁmg fuel teeting by the inau uevthodg

1, 60‘0 révo!

_:29 Cowol:lug water axt 212%‘, {

3o "m‘xturo ﬂbempermture 1‘ 5°c. ‘(257°F‘)

_', 4, IgLition

ution mr muto o

setting 2,2 before‘ upper deud 4}énter.
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6. Bosch DM- 176 spark pluge
6. Inlet pressure 1000 mn, Hg absolute.

"?";““‘Fﬁeinif”raﬂdfs"?*bemdwl%d-s‘and-—o.éiatopwinwl‘ort.ﬂia:,
" fuel under test; maximum knock intensity for reference
fuel, ’

8. FKnook intensity: 1s controlled by the compression ratio
and ehould be similar to that of the octene number deter-
nination by the motor method. It should oorrespond to: the
following relation: E = 6.40 for Oppeu ootane No, 100,

Special attention should be given to a sufficiently long
run-in time for the reference fuel with Oppau octane No. 100.

9, Bounoing pin spparatus of CFR designs .’~'I‘he pointer indication
should be at about 50. ) :

10, Knook-meter, .A moving coil voltmeter with gBod damping is
used. The wiring diagram is given in Flgure 6.

11, Octane dial, The dial is standardized !,n"aoodrdunqe with.

12, Otherwise, the operating instructions for the 1G test engine
should be followed. ‘ B S -

Eg erimental Procedures The shut-off velve of the air inlet for
the carburetor 1s opened and the engine is run aocording to the operating =
instruotions using fuel from reservoir #2. The semple is filled into the
olean reservoir #1 and the reference fuel with Oppau octane No.. 100 is

. £illed into reservoir #3. -Because of the overly rich oarburetor setting,
the seleotor stopoook is not turmed exactly to position 2B but la slightly
shifted. In thig way the diameter is decreased and lesa fuel flows, ‘thereby
providing a normal mixture. The approximately correct setting of the stop-
cook- is determined by listening to the intensity of the.knook. The engine -
should be run at a medium knock until the test temperature hes been approxi-
mately reached, which requires about half an hour: '

: “ithe scale of the meroury manometer is set ir such a way that the
two ‘merou oolwms indicate [the atmospheric prissure as det rndne% from|a
‘barometer. Now the compressed air line is open d, the bypass valve in the
air inlet ‘13 olosed and the motor is operated with: the charging pressure,

.1f necessary, the pressure in the surge tank is brought to the ‘desired value .
by means of the Eessup redchj.ng :J:lvao E’rehemzing %;‘_the fztuﬂE is’ nﬁu-

\ \
lated so ae to bring the temperatu to the desired velue.. The selector
stopoock 1s set position 3B and the testing can beg n with the standard-
ization of the ovtane scale.’ Cooe L

fusi-TEL and standard fuel Z)-TEL in the volume fatio 18 o 82} in both
cases the tetrasthyl lead content’s.) co. per liter, The mixture ratio
The engine i 1 of

 taken from Pigury 8.

!

| ‘ A S T A

‘Tho reference i‘uolJor 100 ootans nu:,nbn‘or conéiste of stendard
EL :
is
Oppau

regulated with the reference f
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‘ootans, number 100 in-such a way thet the pointer of ithe kmock meter indicates
about 60 on the.ootane -dial; this is accomplished first by regulating the -
ocompression ratio and.then by controlling the set screw of the -carburetor. -
The compression scale should show & value of 6.40. The movable octane dial.
is now regulated 8o as to indicate the value of the referemce. fusl, namely,
an octane number of 100,and the average of the.pointer indicationsis moteds
All subsequent ootane determinations should be controlled to obtain an average
pointer indication corresponding to that of the reference fuel.

After checking the octane dial the selector stopoock of the carburetor

is turned to position 1B.  The engine operates now on the test fuel. The test
starts as usual with-the determination of the minimum ootene number of the ‘
sample, « For this purpose the compression ratio is set for: light knook by turn-
‘ing the hand orank; then the carburetor is set for maximum knook by turning
“the set sorew, The knook meter should now give the same indication as during
the previous standardization of the ootane dial. If this should not be the
case, the compression ratio 1s changed till the desired indisation of. the knock
‘meter has been obtained. The ootane dial now indicates ‘the knook value of the
fuel semple. - S T . _' ' ’ -

_ ~ In order to measure the air-fuel ratio the shut-off valve of the
carburetor is closed &nd the engine is run only with the gasoline from the
measuring bulb. When the gasoline level passes the upper.mark of the measur-
ing bulb, the gas meter is started from the zero setting and is stopped as -
soon-as the gasoline level passes the lower mark of the’ measuring bulby-in
- this way the air consumption for 20 oc. of fuel can be read immediately. After
the gasoline has passed the lower mark of the measuring bulb,” the shut-off
‘valve is opened and the measuring tube filled with fuel ageln. Ootane number
_and air consumption are noted. ' ' : '

The compression ratio is now raised by about one octane number
acoording to the indication of the octane number dial.. By tumiing the set
sorew clockwise, the air ratio is changed slowly until the pointer of the
knock moter reaches the standard -setting. Then, the second ootane number is
read off, the air consumption for 20 oc. of gasoline-is determined and noted.

Now the compression ratio remains unchanged and the set screw of the
carburetor is slowly tumed counter-clockwise until the pointer, after first
rising, returns to tho desired value. The air consumption for 20 cc. of fuel
is pgain determiped and noted together with the.octane nutiber which now has.
not chang‘éd.

| ) ’ , B | L v | C
}Testmg is continusd in this way until 6 to B valwes have been -
obtained which should oorrespond epproximately to the fuel-air ratio of 1.4

%0 0.8 The fuole-air ratio itself|1s caloulated in the usunl way, Plotting
of Li:he alr-fuel | ratio against the .ootane number gives: curvep as gﬁm in
Figure 9. Testing of the aanle o‘E. fuel |takes. about half at houriand requires
appiroxinntely half a liter of fuel, After the | “completed the
selector stopoosk is sgain turned to posjtion @B and the compression ratio is
set to _oo;rreqpomd to en Oppah octene number of 100. Simultansously, the
reservoir #1 is emptied afte‘r nhntﬂ‘bing off the jair, the reservoir ie filled
.with the next sumple snd again plated under pressure. 'Durh‘ng th;: time the
of

 engine hasg b_oon‘nm with the‘ reforsnce fyel 100. In this mﬁy, chocking

tost has boe

T
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~the octane scale.can be done without loss o"r‘tim's.

o The accuracy of. the detemination oan be taken as .0.6 ootane
_nunbers and £ 0,02 air excess numbers in the region of an ootans Noo 100.
“fhese velues, however, aréﬁ’onl‘y“’val‘1d""f.or‘"'t§atp”on*thp;-s_am&—taatm_ongi.m.

‘Similar to the usual ootane number deterninations,. it is mecessary

to determine periodically the supercharging ourve of ‘a suitable test fuel.
‘The octane dia) also has to be tested pericdically.. fhe bounoing pin

indicator is subjeoted to higher pressures during testing by the. Oppau l;éthéd .

and this requires @ stronger membrans and also results in higher loads on the
lower contact points. The safety valve is set for 0.6 atmospheres and should
be tested periodically. No ento-ignition after shutting off the ignition
-should take place within the region of regular test -conditions with ‘the

fuel-air ratio’as indicated above. -According to our experience, auto-ignition

is without effeot on the test results in the region of the rich carburetor
setting, ' ‘ ' T '
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