7. APPENDIX
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TABLE I.

KNOCK RATING OF GASES.

Research Motor
Method Method
Methane > 108 >115
Ethane > 108 1105
Propane 108 98
‘'n-Butane 95 90.5
i-Butane 102 97.5
Propylene 105 - 84.5
Butylene 99.5 83%.0
i-Butylene 105 87.0
Power Gas , c8-108 92-98
Propane-butylene :
. - mixture 109 93
Propane-isobutylene )
mixture -+ . . 101.5 89
Dimethyl ether Below O Below O
Hydrogen - 62.5
Ammonia No knock No knoc
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Slope of the tangent to the knock limit
curve &t the turning point of the latter
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TABLS 3.

KNOCK RATINGS .

Compound

Motor Ocﬁane

Research Octane

»Cont'd. oo e

- No. No.
Benzene 115 > 100
Toluene 109 >100
m-Xylene 104 (b.v.) 144 (b.v.).
p-diethyl
“benzene 11 -
Mesitylene 109 (b.v.) | -
n~-propylbenzene > 100 -
Methylnaphtha- :
lene 120 -
Acetone 100 -
llethyl ethyl 8.5 -
Ketone '
Di iso butyl o1 106
Ketone (108.7*%)
Methyl iso 107 -
" propyl-ketone
Pinacolin : 112 -
_ |(*»115*)
Dimethyl ether 0 -
Diethyl ether 0 -
1 Iso propyl ether 105 -
Bthyl iso pr0pyl 4#5 (b.v.) -
ether
Kethyl iso : »
propyl ether - 42,.5(b,v,) -
Di iso propyl ' '
ether 98-99 105
Di n- propyl 29.5 _
ether (b.v.)
Methyl n-butyl 28.5 -
ether (b.v.)
Bthyl n-butyl 20.5 -
- ether (b.v.) .
Methyl iso- 28.5 - | =
butyl ether (b.v.) .
Methyl sec— 43 (b.v.) - e &
butyl ether : R4
Methyl tert- A
butyl ether 103 - g
Ethyl tert- g o
butyl ether | 101.5° - e °
Iso-propyl tert- rR]
butyl ether 112 - "o
Bthyl tert-dmyl ot
ether 112 - o

-
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LE 3 (cont! 1q)"

Research

1Cyclohexane

vi.

- o otor
Compound bitane No.|Octane No.|

di-allyl ether . 59 7(b.v.)] -
Tetra hydro furan -
Anisol 94(96*) -
Acetal. <0 (t,v,)
Methanol 98 -
Bthanol 93 (88*) -
Iso prdpanol approx.l00 -
1:4-n Butandiol : 92.5 -
1:3-butylene glycol 101 ' -
Ethylene glycol 101 -
tert-butyl mono glycol - '

ether ~ 130 (b.v.) -
Methyl glycol 78.5 -
Ethyl glycol 65.8 -
Propyl glyecol. 6%.8 -
Butyl glycol . 40.0 -
Methyl di-glycol 49.5 -
Propyl di-glycol <40 -
Butyl di-glycol <40 -
Bthyl tri~glycol <40 -
Di-allyl glycol 34 ,8(beVe ) -

INitro methane 24 (73.3* -
Nitro ethane 59 (59.5* -
l-nitro propdne 71.5(70.0* -
2-nitro propane 67.5(66.0* -
l-nitro butane 70.5(66.0*). -
Nitro benzene 87 -

~ INitro propanol 63 -

ITechnical Di-iso- , ‘

o -butylene ' 86.7(90.5*) 110.6
fri-methyl ethylene (81* ' -

‘Isoprene 81 (83* -
2t3=-dimethyl -

‘I butadiene-1:5 81 -
Iso~-pentane 90 (100%*)
2:2-dimethyl propane - 116
Neohexane 94 (116*) 101
233-dimethyl butane 91.5 - 9%.5
Triptane ‘ 101 -

|2:2:3:3-tetra methyl . _

‘butane : 130 (b.v.) -
Iso-octane 100 (115*) 100(116*)] -
2-methyl pentane - 70.5 -
n~hexane ' 25 -

| n=he ptane o -
Cetane ' -80 -

75 85




EN

TABLE 4.
- CoTANE RATINGS.

_Compound

Di-ethyl ether
Ethyl iso-propyl ether
Methyl sec-butyl ether 60
' |Methyl iso-butyl ether 50
Hethyl iso-propyl ether 40-45
Di iso-propyl ether - 13
Methyl n-butyl ether 84
Di-n-propyl ether 113
Ethyl n-butyl ether 98
Di-n-butyl ether 125
Di-iso-amyl ether 108
D1 allyl ether , 77
Acetal 45
Tetrahydrofursn 30
Methyl ethyl glycol ether 125
Di-ethyl glycol ether 152
Ethylene glycol approx. 5
Methyl glyecol 15
Ethyl glycol - 28
‘Propyl glycol 26
Butyl glycol 32
Methyl diglycol 22.
Propyl diglycol 41
Butyl diglycol 5245
BEthyl triglycol 38
Di Allyl glycol 77
Nitromethane 10
Nitroethane 15
‘3-nitro propane 14
2-Nitropropane 16
1-Nitrobutane . 15
2-Nitrobutane 14
Di-iso butyl ketone 25
Di-iso butylene 10.5
‘Benzene 2.5
Methyl naphthalene o)
Cyclohexane 19.4
2-Methyl pentane 33.5
Iso octane ) : 15
n~heptane 55
L Cetane 100

T_Qctaneiﬁa.' ,
. approx. 110
92 ,
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Oberkcsmande der Luftwaffe.

TAGLE

SPECIFICATION FOR AVIATION FUEL A3.

Sheet 21, 1ssued November, 1944.

TR 2 II1(A) For Service use only.
BV 40/48 San. and : ¢
alterstions as in | agpearsnee Clear, freé from widissolved water and
tecinical information - : acids, must contain no solid impurities
" aervice 0f RUM-GL-A=H - ,
since Oet. '43. ‘ Blueianh, eomnondlns'to 1.6 - 2.8 ng,
Colour of Sudan Blue ON per litre of folwrleu
”D . m.l.
2070 = 7004 Octane mmber &t least 80 wWith 0,045 Vo), % T.E.L.
2066 Density at 15°C. 0.700 = 0.770°
1.B.P. = not below 40°C.
: 50% Vol. point = about 100°C.
7300 ~ 7118 Botling Renge F.B.P. - below 100°C,
: Distillation loss - 2% Vol, max.
» e Reaction of residue - Trace of actdity only
N0 -~ 1™ Vapour Pressyre 0.5 Xg. /on. 8 nax, .v
7180 Freesing Potat As detemmined by initisl crystallisation
_ point, wust not be abova -50°C,
7300 Bviporation Mesioue | 10 mg./100 al. max.
200 Gorrosion Test No ¢rey or black spots or pitiing in the
. oopper strip test. (3 Hours ut 50°C.)
7800 ~ 7813 Ethanol content 20 Yol. § (+38 Vol. %)
90 - m‘ 17.5.L. Contant 0,046 Yol. § min. (up te 0,120 DC!‘I‘C.‘
, : for use .at the Front)
T 980 - T2 Aromatie Content % Vol. $ max,
' Comtainers of biack plate or burmt lacquer treated. No zinc
tresthent. Sines the alcohol cemtent 1s accompanied by a certain
Statege and GaR@er of separation of the fuel, 1t is essentisl %o keep out
. m 'll‘llﬂ : weer. ™he mn“ “water safety '!_l‘“. (ﬂ“ T‘Ct““g I ¢ qc
: - No. 4 LO& MO. 348/44) 18 at least 0.7 Vol. £  Admixture of B ¢
4 € 3 with A § 1n storage tasks 18 12 all cesss prohidited.
A ROy BINRstion of A 3 1a Becessary.

MR Eariier delivery gpesilicetions for A § are herevy mperssded.

i,




Taous L

W

Oberxpmendo der Luftmaffe. et 23 Losued November, puld

LY 2 I11(A) Tor Servies use euly.
Method of Test a8 | Descriptien of Test B4 cs
in PRM /42 B0, Toctnieal uw.m nm.u
| Alterstions as in Spect fcatien e ry
technical inforsetion 5
. ratt Clear, free frem undissslved Water snd aside.
service of RUM-GL/A | Jopesrance
sinee Oct. 143 Must not contain goli¢ tmpurities. ,
: | mueten (® correspene{ Oremtan adestion of
Gelour 10g to &b 4.0-4.3 Ng. 0.5 Rg. Suden Biwe O |-
dn .l\lo o ‘et 0.8 ng. Aderel
Yo, ~ /per 11tre of cmlouriess ma)
7070 -~ %005 Octame Jmbder 69 xmia. shout 96
with 0,115 Yol.§ T8l
75%0 ~ 7909 Sing e Oninder “In the reglen = 0.8-1.15 the curve must de
Perfornance above that of the compariscn fual.
2088 Density st 15°C. 0.700 = 0,760 " jou1400 - 0.78
;o Boiling Pengy ' .
1.5.P, 20t delow 40°C. aot balow 40°C.
. 10 Vol. & min. 78°C. w0’c.
‘ » . 10%. -
7908 - 7113 _ .
,m u w B ] L - wc.
o0 °* . - po°c.
- 95 ° - 180°C. -
F.B.P, below 190°C. © balow 190°C.
71 - 71 Vapour Pressure. 0.5 Xg. /on ® max. 0.48 kg, fon. ® nax,
ZU ‘Melting Poipt. -‘Q'.C. nax. - 60°C. max.
7160 Lvaporation Residue 10 mg. /100 Al. BaX.
X 7500  Corroston Test No grey or dleck spots or pitting ia the
, copper strip test.
_70-7m% | Aromatic Content 36 Vol. g max. - | 48 Vol. % max.
7290 - 7271 7.L.L. Content 0.116 = 0.1 Wi. & (¥
. Ethylene Didromide ) , R
B 7274 Content 0.080 ~ 0,085.Yol. § (4
244 Inhibiter Content To.018 oy we. (O
Storage Stadility After ¢ months' storage, exshibation should
be carried out every 3 menths.

NO‘ES: (1) Sheet’ 22 renders invalid :
(s) Spectitications for fuels B4 md €3 in shect 1, 1ssued May, '44, and

wet £ {ssued Mpril ‘44

. — ——

s: ) Technical Renjations 8744 u/« and 12/44. These should be destroyed.
(2) the =ddition of {3 to B4 a corresponding

¢f Sudan Bllie GN (max. 2 mg./1t.) should be added.

§8§ e nao Techn. Mmauon :g]u.

8) }‘n special cases aviation m’n C3 dell rored vdumn inhibitor must not be

8 mixed colour resuits on

antity

cld.

Homcr OKL Chef mm 2 I1I should be infomed,,




TABLE 7.

:Sgécitication for Motor Fuel (§iehrmacht)

‘Issued March 26th 1945. Applied to summer grade

fuel.
General The fuel must be clear, free
from undissolved water, solid
|matter and should not attack
A . } copper. .
Colour Red

Range

Pressure.

Freesing
. Point

Specific gpav-
ity at 35 C, :
Octane Numbsr |72 (minimum 71.5) |

| (Motor Method) , _ .

Pistillatiom [Up to 75°C, Maximum 30% by vol.

' ' . including loss. e |
Eeid vapour 0.20 to 0,35'f§7012,at 45°C '

Residue'after Not mgre than 10 m 00 ¢c
evaporation. (220

'

0.710 to 0.820

3  includjing loss.

Up to 100°C.Mimlmum 20% by vol.
4 includgng loss. o

Up to 225°C Minimum 95% by vol.

(Vapour pressure ghould be a8
low as 0.15 Kg/cm< when the
100° point of the distillatiom
curve is a minimum of 30%,
including. distillation loss

Cl.

Must be clear agdgffee of
crystals at -10°C (The temp=-
erature at which ice crystals

form is to be noted on the

[CGalorific
VYalue

. Greate: than

y 00 calories/ltr

Sulphur Con-
tent

ot more than 0.5% by weight

Tead Content Not more than‘0.0EZ by weight

!

Xe




SPECI FICATION FOR AERO DIESEL FURL K1.

for Service Use Only.

:.‘/'uuxx‘ theet 2, 1ssved Mpril 14elD
Methea of Test | Description ef Test Kt
W 940/42 B, ;‘:::::un n .‘.92._2._3_5,1
- Clear, free trom undissolved water
App saranee and acids. Must rot contain solid
»e. smpurt ties.
Cetane Nmber 80 ain.
7086 Density at 2°C. 0,810 min. ]
e . ' . i 0 .
ater ooting || SN wain, a s
0”8 Pour Polnt ~48°C. max,
070 Viscostty ot 20°C. | 1.1°F. min,
Paaskydisrtens | Nash Potnt above 50°C,
2088 Acid Value 0.7 ng. KOH/G max.
7890 - 791 Sulpiwr Content 15 by w. mex.
0008 Ash Content Traces only,
nx s Oorrosion Test 4 ng. max.
M Wes . |
T Conradesn Test 0.1% by W, maZ.
08 Water Omntent Traces only. ‘
W Sadi1ity After storege for 1 ysar six-momthly
’ tests are necessery.

MWK (1) Sheet & Jpril 1944 supersedes Meet &' May 1942
Copies otill in existence should be destroyed.
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Oberoumends dor LafSwaffe
Chef ¢or Tochnisshen Luftruetumng
As. 1 08 & TLWAM B III (&)

Mlom«v..m , .
Sheet 14, 1ssued Oct, @44 (D)

‘Hetog of Test , Js RMwmt-J 8
“ WS 940743 Ban. | Tostmioal Specificstion o W - 8¢
of Tedmiond - . , 8
Information Jppearence ¢ Colour Qaear, fres from undisesived mter end seids,
: Servies No. et AL eentaln sclid Lmpurities. )
: 7088 Demaslw ot 15°C. k. /38.10,000 MD, 0.760 mia,
ngo-vm  |TORFITRAN S o arp/m0mr | 0.6 K6/ 0ne
. Viseosity at 40°C. 1% min. 18 min.
807 - 8078 * o', ceae -, 5% mer
*_-w'c 28 nax. —o-e
078 Pour Point (). balow -a°C. bdow 0%
790 - 791 Sulphsr Content § Wt , 1.6 BaXs
7814 Phenol Contemt Yol. £ 1.0 RaX.
780 ~ 184 Aromatic Content Vol. § 48 hex.
n s10 Conradecn Teat § wt. 1.6 BAL
8008 Ash Content - - % wt, -~ 0,8 REX.
7238 - 7208 Lower Cal. Value (8 9000 K. Cak. /Kg, miR.
Corrosion. Test.
7800 Copper Scrip . negative
DDN 2 DWe 3763 Un¢ Stwrip 4 Bng max,
. Milcrability (2 : '
(® (Nemerich) at 400 W, » 150 secs. MaX, at 10 sec. max; at
Yaoum -8 ‘oG
Me~exmmination AfSor & yoar
The fuals must de ket spart from one .
' | anether and from other fuels (A5, 34 O3
Storege B1) Guring storage. Admizture with the
renains of other fuels and admixture of
the latter with Jg in pipe-lines, darrals
ete. 30 otrictly to be avoided

MTER. (1) TMs shoet Tenders Sheet 14, Mareh 1044 Obeolete Rd the latter

should be destroyed.

(3) Tnis 1s only to be carried out aring MWQ tests.
(8) Bes "Techn. AmOTd.® 1745 and 4. 7. 48

XA




