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Notice

- The numbering of theﬁnnes does not correspond with the text of:the experi~
ments. The proper sequence of the frames is as listed below: . :
S ‘ C Coa

T

70002 70016 70035
70003 70017 70043

s 000k 70012 - 70040
70005 70011 70042
70006 70018, 70041
T0007 70022 TOOkL:
70009 70023 70037
70039 - 7002k 70047
70008 70025 _ 7ook8

' 770010 70026 70049
70027 - 70028 70050
70021 70029 . . T0051
70020 70030 1170052
1003k | 70031 70053

- 70033 " 70046 7005k
70019 - 70032 - 70055
70013 - 70038 70056, -
70014 “TO0kS 70007
70015, 70036 7005§=

: ',ljhe translation ’haVS':béén;fg.‘;ss.émble'd‘ “in the' proper’ Sequencé.



Poge 70003

Report concerning bunker-fuels snd misoibility testas of bunker-fuels.

The High Command of the Navy roquested by lotter No, 27605 K II b. dated
_Docember 12, 1937, the Navy Shipyard and the C.P.V.A. %0 investigate all bun-
, _ker-fuels availadle. In addition such bunker-fuels should be also investi-
- gated which did not comply with the’ hitherto required specification of the navy.
3 " According to the Nayy Eigh Command‘'s letter No. 2907 K II BEe. dated Fobruary 2,
- 1938, all investigations should. Yo mdo uniformly according to a uchodnlo o~
. vided by the na.vy.

‘ . e
i

. Miscibility tests ahould. be pm:formd with the btmker-fuele and especially
the aapba.lt content of tho mixtures should be determined.

The following.. bunkew:—fuels and their mJ.:turoa were mvesu@ntad by the
, CaPuVohas

B S D.mker-'fuel‘s from coal:
1) Goa.‘l. ter - oil ) :
2) ' Stinnes-bunkar-fuel (Coal- - bunker-fual manufactured at Welheim)
3) V.£.T. bunker-fual (Mixture consisting of coal-tar-oil and.
; a8 . Stinnes-bunker-fuel)
4) Yow temperatm'e - ca.r‘bonization-oil (Krupp)
5) Uhde bmker-fuel .

i Btmkm--fuels from lignite; |

_ 1) Ligaite - 'tar-ou furnished by the "Oil—Kontor" o
’ .2y I.ignite tar-oil mﬁhed by the ”Braxmkohlenoel-vertrieb"

i
F

IIm.oc shale-ou ’bunber-fuels. I T e
"1)’-Eston1an shale-oil R : '

e .Bunker-fuels from petroleum'

;Bunkem'-fuels with a 1ow aaphalt-content '_ e /' »

-*l»)’:' " Ebano— ‘bunker-fuel . “ R
2) [ Bunker-fuel from Nieuhagen— -------- =
3)| Rumanian. -.,'bunker-:mel from- Ncrdenham )

L) Bunker-fuel of unknown origin (received from! s.s. Potsda.m)
'5) Tranian ’bunker—fuel fm'niehed. by the Olex -
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B. Bunker-fusls vith a h 't'oénunt‘,' T

1) Thin bunker-fusl from Aruba.

2) Bunker-fuel of unknown crigin (reooivod. rrcu 'Torpedn-boat "Luohu"
Trial-oil of the D.P.A.O., Hambur'g)

3) Bunker-fuel from California’

4)  Bunker-fuel of unknown arigin (received from 8.8. "Gneieena.n")

5) Bunker-fusl "1158" furniehed by Rhenania Ossag ]

C. Bunker-fuels with a high asphalt oantont .': -

. 1) Pure Enrotank - bzmkar-mel C o~
‘2) Bunker-fuel received from Texas (furnished by the "HAPAG")
3) Bunker-fuel from Aruba (received fro "D.P.A.G.", Hamburg)
5) Bunker-fuel of unkmown origin (received from SS "Bremen",
. bunkered in New Ym:k)
6) Bunker-fuel from v’enezue].a, "BAPAG"
Append.ix I representa the results of the a.na.]qsea of the “bunker o&la It
mst be nwntioned., that a correspondence was. established between the Conradscn "
_ carbon residue and the residus at 500°C_(R500) determined in the Jentmsch ap-- *
paratua. The ultimate analysis as well as the boiling range weré not deter-
mined. ' The determination of the ¢orrdsivity against iron and copper are,de-.
livered subsequently because the meta.l sheets were 'but recently furniehed by
the Navy !ard. . . - !

. A‘ppend.i‘: II contains a. ccmpilation of ‘the miacibﬂity tests. - Mostly- Buch

"mixture were. investigated which in the future: can be employed for the operation

of vehicles. Imn. order -to lower the viscosity high viscous. strongly asphaltic
-0ils were blended with fluid ones which ere low in aeyha.lt content.- By mixing
-the-latter precipitate asphaltic deposits from the former ones. Most.of the
" deposits are dissolved 1if coal - bunker-oils: (Vi£.% - bunker-fusl) are added..
“In order:.to lower ‘the viscosity: fa.rther ‘more lignite Pesel-fuel was.added.. .
.-r"«ihe final mixture: conmlied. vith the speciﬁca.tions oﬁ the mvy (<10% at 20°c)
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Furthornore tho influonco ‘of on udmixturo of" potroleum ‘bunkor-fuol on the
quality of tho obtainod product was investignted. A mixture consisting of equal
volumoes hed favorable properties, i.e. tho quality of the mixtureo is improved
compared with those of the components. Difficulties in the operation of the
engines were obaserved (choking of the Jjots, spoiling of the filters) if an ex-
ceso of potroloum gas-oil has been admixod to asphaltic bunker-fuels without hav-
ing addod bunker fuels (V.f.T. bunker-fuel) which are capable to disgolve the
precipitations, Petroleum gas-oil in mixtures with eother petroleum bunker-fuels °
acts like a fiuid potroloum bunker-o{l, which contains only emall amounts ot‘
asphalts. . e

With respect {0 the results of the annlyues ﬂﬁ the 'bunker-:[‘uel - mixtu.rea
the following remarks must ‘be made: .

.+ ..The Conradson carbon residue cbntent and the residue R500 of tha mixtures
ean be computed from the figures of the -components.- Small deviations 'betveen
the actual and the computed figures can be observed Lf deposits are present in
the mixtures.

) Ayppendix III shows the d.ifference of the actual and the computed values of
the Conradson carbon residue. ] e

R The ratio of the mixtures mst be choaen in such a manner that the depoaits
are less than O. 5‘,’: . . .- .

<

, Regﬂrding mixtures which contain low or high asphaltic petroleum 'bunker oils
the finished oil complies with the before mentioned. req_uirement under the fol-
1ow1ng conditioner

_'1. Not more than 50% petroleum 'bunker-fuel ( calculated on the finished
R nixture) should ’be admixed ] I .
2. It is advisa'ble to add to the mixture 25% V f.7, ’bunker-fuelf IF
= several types of petroleum bunker oils are added simltaneously
" - or if petroleum bunker oils- and petroleum gas oills are employed .
elther the volumes of agphaltic petroleum bunKer fuels and._the volumee
of ‘1ittle asphalt containing petroléim-bunker fuels or ‘gas.oils re~
apectively met be equal. or the latter must be’ present in smaller ’

: portions. - . o

<.

3

o4
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Remarks concerning the dbunker-fuel.~ investigations,

With respeot to the navy lpoémutiona (‘oaatzech - ﬁguriu') the
1lst figure refers to Schulz-navy - boilers and the 2nd to high
pressure - hot steam boilers if two ﬁgurea are mmtionod..

The 1gnition valuea of ooal-ba.ued. 'bunker oila were doterminad. at
550°C.

A missing rigm.'o of the ignition dslay (\}) indicates that no-ieniti_.on
could be determined at the corresponding temperature; with the ex-
ception of the figures of the ignition delay (w) of codl - bunker-olls
which was daterminem at 550°C., .

' The figures of Residne at 500° (R 500)

n 550 (R 350) and
of the tend.ency to age are listed in ..

The letters which are applied in the lieting of R 550 indicate
(k) = 1like coke oo
. : . “(£)—= like tar e
R (a) = 1like asphalt = . - o -
The precipita.tes vhich were formed after the aging" test are” “suspen-
sions if the test was performed with ehale 01l of ‘the Estonian Rock: -
01l A.G., petroleum bunker-ocil "H38" of Rhetianie-Ossag and petroleun
bunker oil-frcm-Califorhia (Hapag). The mrecipitates c sisted of
very fine grained, brownigh.black. substances. ‘It was 1mpossible +n
detarmine any figures of the sludge lervel. .

00005
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merlnvel.tisaticni have olearly proved ‘that strong - upmf:io and
high viscous bunker-fuels (Compare Appoendix I) can be utilized as
mixing componoent for the production of oil mixtures which are suit-

' able for the operation of engines if thoy are mixed in equal pro-
. portions with low asphaltic fluid petroleum bunker-fuels, V.f.T.
- bunker-fuel and lignite oils.
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_Pugs 0034
Em\kor fuels (‘.l'eohniul quntial)
Types - Coal tar oil . Samplar * Cosl ur oll n-ou v.t.'r. Esson

Quality . Navy Doterzined Toler- © o guality Navy Dotermined Toler
Spoc Value F# ance ' 7T Spec Value F . ance

Color (Oatwald) _ .' X >10 __ Jentsach figures : o )

. . - D .
Tranaparency » opague - Flash point (fp)oc = 7 © 109 .
gpec. ravity (2° ) >0 © 1,204 7" Vaporizatign time:in the < .
} o ) dish (v) 5 < 60 : 55 - 2
V1§C°!ﬁrty (x) ‘5 C E ) o 16.3 * Spontageous ignition ‘ _ L .
: " : (Szp cy - 500 ~ 600 485 15

om 204 ¥ <_ 10 T 43 : Highar ignition valug (z°)~65o 680"
T - 50" B 1.5 » r-,:w.,.;‘- Lower 1gnition value (Zu)

I

" 100 B o 1,05 ¢ Tgnition value at 5so°c - N B J
Thermal -value kcal/kg '> 9471 . L I'fnit:lon del;w (w) at '300%ec. . R Jo
. Net calorif:lc value " = 9000 9120 , o . o S [ L N L . o

Ana]ysia: c % . ,b 90.94 : » ' . 320 - . -
e T =~ eer e 330° .
R . e . [ C o - R —~

PR ’js‘% ST el - '55o°""
creosote : S “4e0 . el ‘BoJl_ng‘ figure (Zk)

\ chlorine g ;-' \ o Rt : v.R,esidue a,t 500 C (R 500) : ; - ;EI.B :

0.5 0as] T }»nesldue at 350 (- (R 350) L fasEy b

B
%
'F_Water conten‘b $
3 (RTINS

‘n':/v\‘ l I l\

CAem _b’.qzs. S owoe Tt podling. ﬁ.gure (Sz)

licids as 303% ’ ! VIO.'OL- S - Jentzsch ﬁgure

e s L o N

Insoluble in ]J.ght gaso]ine % ) L 04857 e Ten}iency o awe(R 500A) T X 2 A

Cn ether alcohol Slugge level .

%i
o
e
\w
Y]

o corrosivity against :Lron

B lena
= s

i “Alr consumption fcr
theoretical combustio'

compa.re a.ppendices

’ ”m.ad.bi]ity i
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Rmhr fusls (Technical qualitien)

‘hn;ot !aw ta:ponturo carbonization ooll ur ou. o Ssaple:

.
. . .

" o1l *8% KXrupp Company.

Low u-ponturo cu-boniuuon coal tar

Quality Navy Detormined Toler-
Spoc ' Valus F# ance

Color (Ostwald) ' A 10

Tranaparency : opague
0

Spece gravity (20 ) S 1.064

Viucosity (x) s : 110
w. .. 20 n g . 26,5

L3 ) 50 ".t : . B 2’7

- n WonE . L5
Thermal value kealfkg 9 350

b_ Net cai}.orii‘j.c value. v*'vj;_,*.*‘” i » .8 910;‘
\'vm'm].yslié: c g , ; __' : ”8'6.6:”
) ' Tl 8,20

-}

= 0
WM W W

0.6

e oreosote % ", 130
e 4 S . [
,v‘ia.{-l.er'cc‘mtéx.zi i e “1,_1,:": SRR
. Acids asso3 % R o.;‘):;:": L
Insoluble in light gasslino g j - 186 N
1+f’~»f"_-» .~ w-ether alcohol % ‘ 0.8
»vv"_ o xylena S T SO 0.37
S ‘.‘;_7.4 :
et

conradson Ca.rbon L

mash-po:_nt (15 n.) K

Flash-point (D v.u) o % ,ﬁ.-;%-1—~-*-'~,

Tire point o o N [T
.Pourpoint S e % g

v‘."

' \in the dish (v) C -

- Boiling flgure (zk) T

Quality Navy
Spec

Jentzsch figures -
Flash point (£p)°C
Vapordzation tims,

Spontapeous ignition
(s:;sc) .

}ﬂ.gher ignition value
(Zo)

in?eé)ignita.on- value

Ignition value atﬂSO c

Ignition de]ay (w) at 300 Sec o

310 n

3.320° "

Iy - 330°

' 340° P
o]

: 25 ‘"- -

o 55w

Residue at ‘500°G(R 300)‘
 Residue at 350 C(R 350)

Boiling figure (Sz) S
Jentzsch i‘igure s .L
_VTendency to age (H 5OOA) ‘

Sludge level

B COrrosivity against iron

A.ir consumption for
theoretical ccmbustion m3 ’

Determined
Value F#

120

478

47

1.9

e
R D

Toler-
ance

-

i Aqaptabmty for boilers or. 1n the engins ”p_ect. T
e Miscibmty 3 compare appendicea S R
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. Page 0028 -
“ ¢ Bunker fuels (Technigal qualities)

o

" Type: Petroleum b;i‘nkér-ﬁlzell O oy 0 sample: Burotenk 'Pétroleum bunker-
DU LD e .. - fuel from The Furopean Storage

L T e T e e e and Transport A G.

, ’Detemined o feler- \lgtlaiity~ © 'Wavy . Detérmineq
Value I‘* ©o dance FE o Spec. Value Fi

»,_10- E AT Jentzsch figures

. Color (Ostwald), S

?'_;.,._',Transparency ‘ opaq_ue

N .
Flash point (fp) c =65 |82

° 991 SV Veporisation time - | 4

Spec. gra.vity (20') _
: 'in 'bhe'dish"(v) c:

. Vis‘ed.Sii’;‘iy, (x)5 C E 260 e Sponta.neous ignition jé. -
S R T et Pl e e (SZ P C) " =3

Higher ignition value o ' 520
Sl (Zo) S f C

i Iower ignition value D

Igmtgon value at
550 Cc .

Ignit%on delay (vr) at 4
v 300 sec, - = 8/

i"--5'9?’>,9§771_' "ﬁ N0%ec 58

." Ne'b calorific valu -

Analysis- G %
" %:’ |
: )0 % ‘
S %':;_,:;

Cre#sote %;:

;’88°23 o ‘320°“vn . o . 2.8
o ’,’340 R |

e f . Boiling figure (Zk) % 3 C awe

x, Chlorine % 3 V(Residue at 500 c (n 500) - "

Water Lontent%' - : “';‘“} 5 v

kb *%ﬁ‘%?ff,

Ac,ids as. S()3 % ‘

Insoluble in light v
gasoline g

s '“0;4?'“ T RTidue at 350° (R 350) . 54(a)
.3 Bo ling figure (Sz) = 10/30 20,
.006 . '_‘ ) " Jentzsch figure j ' : 27
S e ,,Tendency to age (R 500A) o 17
Insoluble in ether e o 1 : o L vbl 7

- --alcohol TR T R _35 0 7 o 'Sludge level . ) 51
: ? Insol\!zble in xylene & : 5 ., 11 1 i Corros:.vity against iron :

Conradson Carbon % SO R, ;\"17'.‘5 # \ '/ E " o b " copper

Fla.sh point (P.M.) 79 LA g0 M consumption for

v SR e R . ‘theoretical combustion m

: Fire po:.nt C

P,ouxr ,point; (3

[

%\daptabllity for boilers or in the engine respect. g R b / ‘
Miscibility \ compare 8 pendices fou
v_ x’ Tempersture --nscosn.ty d::.agra.m compare*appendix *’1 4

. *F A.nalyses performed by Chemical - Physical - Research - station of the Navy, Kiel
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Types "'Petroleom bunker fuel »
R R
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tsunker fue]s (Technical quali 1es)

ST _ o Sample- From Texas, Hapag-

o o

. R P
A S
: i : - R

o b Quality ;eme&.

f USRS Spec
ColQr .(ostwald)“ S

: Traneparency

Spec. gravity (20 )

w7 o og

Creoeot.e _/ %

‘ Chlorine) J% 5
Water °°ntent % e
: "‘Ash Y '_j _. % 7- .‘I' T
Acids a.s SO % |
Insoluble 1n light gasolme %

L i ether alcohol %

" xylene
; conradson|carbon e
Flash-po:mt (P.M.) .

Flash—point (15." ,L..) %

F:Lre pomt o _' 6

P gt %

F >1o N
.opaque'.

0.972 '%%:v-_f-‘-' - - -l . Va.porjzatlgn tlme in the - . <

traces

Debermined _Tolers- o  Quality: . Navy
Value B Lo.amee oo s : N Spec

i

Jentzsch figures :

Tlash point (£p) c Zes

dish (v)°¢ =80

Spontangous ignitlon
swpo0) B

| : 190 Higher 1gnition va.lue (20)
SO Lower igrution value (Zu)
k‘ Ignition value at 550 c
Ignition delay (w) at 300 sec f8/1\,
310° 0

_ ‘3‘200 :
, - l{ R ‘ .’B"":VBBOQT;‘
3407 ®
. i 350"
Coas ' 550° o

I
u;/

o Boiling figure (Zk) _
n L Residue a.t 500 C(R 500)

E r

_ Re_s:Ldue at 350 C(R 350)‘
.09‘ A e "+ Boiling figure (Sz) - 10/30

}- Jenttsch i‘igure B

1»‘78..'[?.4; . T : Tendency to aae (R 500A)\

) Sludge level

l Corros:wity ageinst iron

T PR T f" . copper
s, '

t
~Air consumption for L
theoretical combustion 3

-< 300/280

/ , = :-‘ » o o . [

Determined

~Value Fi

130
282

500
48

6.4
3.0
21
1.5,
1.0
0.8

347

63 (t)

26

100

- Toler-

- 50

‘Adaptability for boa.lersA or :m the engme respect [. i

Misclbihty 5

Remarks :A. ;— o : R

x Temperature e v:.scos:.ty diagra.m compare apua nd:ux

| compare appendices '

| '

*F Analyseswlperfomed by' Chemical - Pl&yslcal - Research - Station of the Navy, K:Lel
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P
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Bunker fuels (Technical qixa]itie’s‘)

‘.* R . . o k s i
Type: Petroleum bunker fuel . , T J"‘ i Samples. Petsroleum bunker fuel
YT e L T e e e ... . from Atuba, SS "Bremen' _
e e R T \ Nordd Lloyd D, . January 12 1936
L R S

7 . Navy  Determined - - Toler- I Quality - _Navy  Determined  Toler-
o0 'Spee - Value P ., . ance . - = o Spec -Value F ance

e

' Jentzsch figures

S o . - )_ .
: _Flash poiﬁt (fp)vc ' = 65- 8 = i

Vaporizatiog t:.m_e in the ¢ 4 :
dish (v\ o = 85 .18 . 100
; Spontaneous ignition (Szp G)-300/280 270
}1'2‘6  Higher ignition value (70) 500
. ' Im'ner1 ignition.valu'e (Zﬁ) >= 3 3.7
_Igniuon\ valie at 550 G |

‘\Igniti,on delay (w) at 300 sec- 8/4 . 5.1

l. .

30°n 3.8

.320°. ; 2.6
. lo - -
3307 7 -
- o - :
350 "
, 550 w g
“Boil:mg f:l.gure (Zk) S 342
- 'Resldue at 500 %a(r 500)

T W
> -

g 14 .uV

W
N

»"-:Resmue ab 350 C(R 350)

)
oy
o

-Boi]ing i‘igure (Sz) . 1
: ‘Jentzsch flmzrn A ' ' .25
Tend,ency to -age (R 5001;) - 16

. ; Sludge Tevel - - | 5100

T N
LN

~,Corrosivity against -iroh s

- : : X '} u V B n ] copper .
L K Air consumption for
.. theoretical combustion >

K

- Adaptabllity for- b,’OZLlerS or 1n the engine respect. L
‘M:I.sciblli'by \comparn appendices | V »

' Remarks S

J - : .
X Temperature - vlscosity diagram compare appendix » : ﬁ

.

o R Analyaes performed by Chemical - Phys:.cal - Resea.rch - Station of ‘che I‘avy, K:Lel
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*Water content § -

Y

' Type:

Petroleum bu o

ei' ‘fuel

Ceg »:,\-;v e s N

Page 70031

. Sample

S ' 'Buhker mé"i's' (Technic.al;.qualitie'a) -

:+ ‘Pétroleum bunker fuel
from Aruba, D.A.P.G.
Hamburg »

.

: Tra.nsparency

Viscosity (x) 5 C E .

. Thermal value kcal/kg

,

i ’Cfec‘eotet o

~ * -Chlorine | ¢

J'

Pour _po:.n#i -

T

Mavy -

Lo
_ .] Detemuned :
Spee. 7. ’

b '.,,-Qual;_ty-,, . Ly
. alue *

Color (Ostwald) ',5'._'.'5 o '-710. .

. opaqué . - . '

Spec. gravity (20 ) . ‘ 0.988

o ug

= : 310
v e
e 1oo [3 g, o

L P [ 056

7 R
Het ca.lorific value LB -9600 |

Analysis-"[ c % ,’ L e

LN

Caen A o

Ac:.ds as sos%

Insoluble in light gasolinep_":

l.
% "

| ::f:1787“
o ether alco'hol %::f" '39 |

‘;‘ﬂ~lf,_ naxylepe ":10J0’u

Conradaon Carbon B _‘ S

Flash—-poiq\t (P M )‘

Flash-point (D.V.M.) o ’ w7

F:Lre point e % 168 ’

: 9'467'ff?*('y

o.‘3o‘;' -

A,O 024 ,:.

ﬂ;e'iLQL.};?W"

Toler—
" ance.

300

11,18

e Jen‘bzsch:figu'r'és’ '
R e -
_Flash point (£p) C

133

L Residue at 350

. Boiling figure (82)

" Quality Navy

Spec

;:}e
=65

» . Vaporization time in. thec

dish (v)°C:

Snontageous ignition
(szp C)

" Higher ignition value (Zo)

= 300/280

. >
3 Iower ignition value (Zu) -3

‘Ignitlon val'ue at 550 c
‘Ignition delay (w) at 300 sec - 8/4

310° n
320°‘n

(o]

330
O ~

3 40 1
N o]
350

n

it

Bculing figure (2k)

‘; A 550°v“

nv

Residue ‘at 500° c (R 560)

(r 350)

>

= 10/30

= Jentzsch figufe

_ ,Tendency to age (R SOOA)

'_ Sludge 1eve1 ,

= f‘orros:.vitv againet iron

. " copper

. Mr combumption for

" theoretical combustion m’

: comax 3

=90

Determined
Value Fit

200

275
500

- 440

2.6
1.8
1.5

3.3
: 1403
6L (%)

15
n

A 'Tolexs-

. 120

Adaptability i‘or boilers] or in the engine respﬁct.

i »"Miscibility

compare appendices

Remarks e

‘x Temperature - viscosity d:l.a.gram compare appendix B AR i

1
! Y BN

r0033

S

*F Analyses performed by chemical Physical -. Physical = Research - Station of the Navy, Kiel
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' ”#age‘70046'-'

) e
: TYPe.z:;;Pe1:i§oleum bunker: fuel . : !

\

‘.u RPCTN IR

Sa.mple :

Bunker fuels (Technical qualities)

Petroleum bunker fuel from Noxdd, Lloyd ss "’Bremen"
Bunkered New York

" i

Determined Toler—
) Value F-)«

>-1°, o

Quali‘by

?Golér (Ostwald)
;Transparency o 7_opé.§oe
‘ : o;9895'

’_Spec. gravity (20 )

1Visco_sity_ (x),'S‘,C_E_ : - 11610+

Cmes Fu

100 0 E

Thermal value kcal/k&-;,_ L
th ca.lorific alue " 9600

Analysis $

Crebsote

| oorine
Wa.ter conten'o - -
L5 :fleﬁ' :

Acids as 803%

& .

m R T LR T

)

_".‘ : ;_fi' ether alcoho &

R

xylene '4

ks Conradson Carbon

*;Flash point (P. M.) . -65 o

'.F_lésh 'Pointf (D-V.-',M-') %

" ance -

,3_20 :

» Jenﬁsc}i i_‘igures |
~ Flash point (fp) ¢

Vaporization time in the| (

-

Bo

Reaidue at 500 c (r 500)

Re
Bo
J e

Te

. -.Sludge . le_vel '

; i =

theoretical combustion nm3

Sponta.neous ignition
Higher ignition value
"'w'er ignition value .

. “Ignition value at 550°C

Ignition delay (w) at 300%sec =8/,

1 "

:Navy
- -Spec
!

: i >

' - 65

" Quality - s " Determined

Value Fi

-

98

‘dish (v)°% 7 - 80 1225

-

(Szp C)! ‘ % 300/280 286

(20)

570

>
= 3.7.

(7u) 3

<

()

310° C 36

5

320°

330"
340°
350°

| " 550°

ATy

iling flgure (Zk) 3,2
15.4
55 (t)

.3

sidue at 355 ¢ (r 350)

1]_ing figure (Sz) = 10/30

B
ntlsch figure

nde!ncy to age (R SOOA) 18,5

L T 43
rzo‘s_ivity against iron

e

LI copper..

Air consumption for .

%1’

145

Adaptability for boilers or in the en«rine respect. [ e

N ‘

Miscibility compare appendices

: Remarks e

x Temperatnre - viscosity diagram compare appe ndix

[

F Analyses performed by Chemical - Physical - Research - Station of the Navy, Kiel

v

P34



. ~Bunker i\iels‘ _(Teéﬁﬁiqa]_.‘ 'qua]if‘ies)

Sample: Frem_Venez.u'ela HHAPAGY

Determined  Tolsr- - Quility . Navy Determined . Toler—
Value F-x- S amce i : ' Spec - Value F# .ance
C » |  Jentzsch figures
S IR o o H
- )
'_,Flash »point (fp) C =65 92

e T

T Vapor:l.zatign time in the S :

dieh (V)¢ 80 160 80
Spontageous ignition o <L <
(Szp c) k = 300/280 282
I{igher ignition value A
20) | 510
Ipwer ignition value h
(ZU.) : ) T -3 1000
Igni'bion value at 550 (3 ! r
Igni‘bion delay (w) at 300 secLS/l, 7.1
310° AR 2
J 3200 2.8
[ oo’ 2
LoenERe T o .-
T 1350° 09
‘ o
K“55°° “
L | 2
Boiling figure (Zk) =3 3.2
‘ ,".Residue at 5oo ¢ (R 500) ‘ 18 !
3 :Residue at’ 350 ¢ (R350) - s (%)
VBoiling figure (Sz) =10/30 - T 9
: ;fJentzech figure . . '} 23 . , o
i "’Tendency to:age (R 500A) _ - - 14
1;-’51udae level . o -

Corrosivlty against iron

Sme copper :

-

- \ CASY consumption for
e _:theoretical combustion nm3 :

;Gozwé-%'

,;_I

'Adaptabilit for b 1ers\ or m the engine respect.
) ”Miecibilityl(: compare appendices ' oo

¥

" x Temperature - -viscosity diagram compare appendix

*F Ana;')*ees performed by Chemlcal - Plxys:mal Research Sta.tion of the Navy, Kiel:
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BUNKER FUEL MIXTURES
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1 ® Ebano
1 ¥ lignite oil

- ?)'
.“

| \,_; :‘. :

O 66%

‘the- dlsh»sec. ff‘;1‘:55 X

fvﬁLower ignltlon value_v 4qﬁf

'?flgnitlon'aelay ,:;;:'

TiResidue at. 500 ¢
>‘¥‘aft'r_ag1no “ 3 7

. 0 970 :
traces?

1i- . traces:

8 .
o 8l

a0

"5133% '

_:154 3.8
‘,?%:f';'zl.a -
sl { S ;
cooo L0y

Vaporizabion tlme in" 'f~"3;-.-v"f

500° 6y, 120, Bubbles"»~jd;6‘*~ G
;"iBoillng figure Tir;l"17al}ﬁ

. - traces

2.8%

S s
2

‘6’4L S

. ?;2;4;0.1% o

s

2.3%

1-3

- T

2,0

5.6

: 4:6.1%
"410.13

95

o202

530
v 3.8
3.1

0.6

| 7.8
43

00038



““ITeM 3G3 03 SYSTISH -

Lz o6 Uy 8 9 ToAST $3onTS.
P ) . R LR L ‘Burde qeaye
i _ ; ] e T 10 00¢" 4% orpTsay
s st ot - ot e €0 ¢ 7 sandry Burrion
L% A I MRAT I . 8% o't , : cupm ed . -
S ‘. o s : - seragnq 0zt Ty 208
o .. *bas’ £e7op. OTFTUIL ;
R - q.m . b-m. .WcN . MoN Nu.n . ..m,ﬂH.wP,.. EO.ﬂP.HGMH, ;
S0 sy ' ‘0%¢ Loz e : U entess
. - . UOTRTUTE JoROT.
Coebs . 0gS R 73 056" - 098 0ss . - .. ongeaw
- . ; G . , ” . ’ . wmoT3TudT IeudTH
e } L RO K . . -
S e 782 T eE 862 60€" . @€ .. . Ddouots
N v » : SR . - - —Tudt snosusguods.
9 A oo 02T oL 09 005 USTP oWy uUT
. . P - U S aury. uoTyvziIodel
" g6 . ) 8L, 28 : : . m.m y 10T o quyod yserd
. : . . . . . . o o
gr'0y ~FT07 ~ 3T°0D> N $r°0> 0> s4ep Of 3093’
T w\..n,.od &.n.ov m.n.oV . “ZL0> R 1) samoy 96 I93Fe
B . . © 77 sqysodep Jo-uorgemIog
%91 971 7€ %071 - g8y . ges*s ' _ g eurrosed
: : . e - quTT ur eTqNTosUL
ot'e 0s°€ oL°s L. oty 0879 se°s 9 0F
0s°1 09°1T + 08T 09t 08°t 86°T 205 .
. [
oz'T 02T §2°1 0z'1T et | 0e"T 2,08
- . ) ) o 7 g £415096TA
! Ve ]
€z vz L2 - L sz 41 LT e .. sz A 9z 9, T %osEw
0"y 96°€ . geoL o g2y %7 " %690 © oo #€°6 8€°1 - grsez ret %69°1 2891 UOEPBIU0D
9 0°9 6's 9°s oy o't o't £ €z Le 6°2 8z % 00§ ¥
- $0£0°0 #2070 T'¥550%0 $820°0 270°0 $ozo*0 %520°0 #990°0 . drzoro 4610°0 ' #yeoto. 9620°0 '§. JuBqU0D USY .
' v C : L :
256°0 . 260 000°T . 010" 1 636°0 1€0°1T , 0ot 70°1 800°T . 020°T 70°T £20:T  *D 0% 9® "avad *oedS
. . . . . ’ [«]
i [
sared T T70 OJRITT 34Td T 170 93FUSFT  4aud T T¥O O3FUITY W T ST, [ 110 wauifT A _ M _
vd T oourjedrd dud T oqumiaing ewud g juesodig o Tuduoiodnd 7 yupyoung . w 2 u 037uBTI o T wo3TulTI - W T TTo 937u3rT w TT¥0 03FuBTI
wwd 1 owwgy odwd ¢ outqr  gand 1 owpqy  qdud T 4 OWWME  ,  y Tro Gutyg  w T.TFO WTWAFT T TIO ouvm wed T qUROITd W T TFO *1°4°A  » T TTO "L°3°A Wz TEO *LF'A 4 T T30 SLE°h
a30d T TTO *LOFCA D T TTO CICCA_ W T 110 CLUFTA ejawd 2 TIO *I°F'A qavd T TTo *I0stA qaed T T30 1A 44wd T TTO CI°3°A 2avd T T¥0 *I°J°A . 4awd T uejuojsy  Mud g UPTUOME . 3Ivd [ uvTUOMd  qJud T upTUOIEd uopqaododa SUFKTH
: - = ’ ) K ' : - -

| P XTh- TiG-SDIRTG WPoys P II XMINIdV

ZY00L = 07004 = L700L -



S N ‘ lw / = - , .
"0 v B A B 4 10 5 % =0y 5 g el
g vy $oTo> * R e R o802 T3 Te> |
: . IR , .. - . R, .mpﬂmomon .Ho no.n»..msho
: 4 PWH 9 .,.R._H C% ot * mw. g mﬂ. 4 uGez . - e quBTT Ut eSﬁomnH
oLz Lon'z “.ove g6t om.: Q..m\ gery L Co0E -
-t Lo°T Lt £°1 oLt - o.m : oLt - oom e
gT°t 02* T v L o2t ozt - R oog T
LA : . Lo L : ’ S . m.o hpamoomﬁb
RO T {4 R Ag $gC ., -9 8¢ ¢ gret % LT . m #m. 1\\ pmoa aomdc.ﬁoo..
o : . ) o Lu . . o Lo .
¥ .9 6o0%0 -4 010°0 9 2200 . % 020°0 .a‘.m.mo.o % 8100 . mmo. ' : { .pﬁﬁ,m« ,
. 160 .| . Lo 6L6°0 096°0 " €g6*0 1g6°0 60 . ° 002 98 *Ava8 *o0eds -
918 T~ - 170 80D | 2X&d T -  TT0 98D 328d T~ .. TI0 §@) | 348 T - . ] B - - 3 — e
q.18d 2 -T10 ©3TudrI | 348d T -T170 S37udTT =170 ©3TuBTI | 378I T -TI0 63TuBTT | 278 T -TT0 o37uBIT- . . TooT 3184 T- %1l T-  TT0 68) z . | 3183 - 170 98D
T8l T - Juejoang | 3aed T -  UBj0MET %t T - Jmejoang . | qa8d T - - Yuejoany 3ed T°- - 110 S°D- 9783 T~170 ©3TWITT | 3494 T-TT0 O3PUBYI | 378d T-TT0 o3TudTT | 3a8d T-TT0 63TU8TT
- 918g T - “oweqd | A8 T - owaqy 83 T - owsqd | qq8d T~ 3mI T - © owaqy qaed T-T70 *L°J°A | 310d T-TT0 *I°3°A | 2%8d 2-T130 °*I°3°A | 3383 [-TI0 *I°F°A © . - guoTrodoxg
338 T-= TT0 *L°J°A |'3%8d T - TI0 *I°F°A 4182 ~ TT0 *I°F*A | %8I T - TI0 /I L - 'TT0 *I°F°A 83 T - weTwo3eT | 37ed 2 - USFUORSE | 3aud T - USTHOISE | 3Aed T - UBTUOISE ‘ T . BurxH

#ooLfh oBvz

THOOL# eB5d

GOTQXTH 110 69D Puv [eng-Jeqmd 30649 pag 'IL X7ouoddv



Pago #70037

APPENDIX TIII. .
Conradson Teat

_— ~ Ypotermined :
Bunker-fuel mixtures - by experiment Completed

V.f.T. - ZIranian bunker-fuel .. - L1 7 T3.75% 3,194
" " ©m' . Ebano o1 3.0 % 2,31 ¢

" e " Ebapo’ . 1:1:1:l 2,45 ¢ 2.4 %
. Lignite oil.. © . . : ) P :

. i ) = " ‘- 101 RANE 76 %

" S -Ebaﬁo . 12 ; 5.7 :7’ N2 -
S Al amse 88 4

| R ma e s ssT#
Lo St . ugiteon Llda sAsd PR
S S a3t s

" - Venezuela.

1:1 )

o f-.'i:!,@ﬁ,ﬁé ol1 ';_vlyz;l’:'l':ly'..' S 4
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Pago #70047 & TOOKS

- Navy dbunker -fuol

' The 'following bunkor fuel q,ualition comply with tho military and technical require=-
nmonts of tho Navy:

1; Spec. gravity at 20°¢: Above 1,03

2 Flash point' (Pensky Martens) Above 90°C -
3) Ignition value (Jentzsch) 0.5 - 2.0

L) 'Net carbon p.c. value kcal/liter: . As high as possible

5)  Viscosity As low as possible

a) If delivered to the Navy:
Not more tkan 359 at 2o°c, not more than
3000E at O c.

b) For procurement:
Upper limit d.epending on the quantity and on
the quantity of d.iluting oils availa'ble.

6) Reaction upon-cold: : a) If delivered to the’ Navg N
B " Free from deposits at O .
b) For Procurement: .
1) 01ls with a viscosity of below 200°E at 0°c'«
Free from deposits of cooled to 0° :
2)°0ils with a viscosity of above 200 E at o°c:
Deposits-mist beddissolved after ome hour at )
gsuch a. temperature.at.which the viscosity of .
the. oil is 200°E... Widely dispersed paraffin
waxes which do not form any deposits are-not’
regarded as deposits, - All oils after cooling:
to 09C followed by heating.to a temperature
which corresponds with the temperature at. which)
the viscoslty is 35°E shall form no deposits
‘and. 'shall not:contain any wiaely dispereeﬁ.
paraffin waxes., ' :

) .'Inédliiﬁie‘ in light ¥msoline: _According to I)D\T VM 3660, paragraph 1-1+ below
L TR FITRER EE i 3%. "With an increased. - -application of aromtic
o:lls’

A higher amount :Ls perm@saible.

(.Par‘bicles which are: insolu‘ble in xylol according
.+ to" DIN TVM 3792;. draft’ 2, not more ‘then’ 0.2%:
- -+ With ‘an’ incréased ‘application¥f aromatic. olls:

GO : B higher -amonnt:1s. permissible. For oils which
are utilized’ without ‘belng 'blended a h ghar i
; ,amou.nt 1s permissi'ble. SR R

: Not higher than 6“'

77 Not more-than 1‘,%. y
" Not more than 0. OS%

" Note more than 14

rances fdr eatch: type: o' +those oils are egtablished, “As soon‘_.__
“be: :anreas d.;'beyond. thenactual prod.uction of -
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Copy

.Bish comnnd. of the ! R
SKl/Adm. Qu III N IV 516/M  Berlin, September 13, 19kh.

v

Subject: Specifications concerning bunker-fuel and SIK2.
(SIK®2 - special brand of diesel fuel)

Precedsnce: CKM SX1/Adm, Qu. III N IV 7816/Ll dated July 29, 1gkk.

By the above mentioned letter new specification concerning "Ravy - bunker-
fuel”™ and instructions concerning the application of fspecisl - dlesel-fuel 2
were delivered., With reference to the specification concerning "Navy bunker-
fuel” the following alterations are effective October 1, 1Sul:

N . L o

Reaction upon cold: - The specification: The 611 must flow. and be free from
' deposits at temperatures of ¢+ 5%

has to be superseded by the following epecificntiom The oil im‘xat flow and be
: free from dspoaits at &9 C. . o ’

By:a preéed.ing letter it was reguested that the application of "special
.diesel-fuel. 2" should be favoured with -every possible means. Fram now on the:

_Nevy will be excepted because the changed situation does not require any more '
the applicat:lon of "Specia]. diesel~-fuel 2%,

SK1/Adm, Qu. IIT
signed Ada.m

Attested.
. Bienatune

Bnployeq.
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Page #70050

High.Coxmmand of the na * Berlin, July 29, 1944
&1/Adm Qu. IIX'N IV 816/3& e
. e Numbexr of Coploes
To: ] Dolivered
.
Ravy Yard wWilhelmshaven 10
! Navy Arsenal Kiel 10
Navy Arsenal Gotenhafen 6
Navy Equipment and Repair shop anmb 2
Navy Arsensl Hambuwrg . 3
Admiral of the Navy - Command Hnmbur : 3
High Command of the Navy "Baltic Sea" - 0. Qu. Stb. 1
High Coumand of the "North Sea” 0. Qu. Stb. 1
.Ingspection of the Training of the Navy 5 .
Engine inspection Cuxhaven - Nordholz - 2
Central Supply and Equipment Department of the Navy
" Hildesheim, Hoher Wg 12/13. 1
Ravy Group Command "West” - 0. Qu. Stb. 25
Navy Group Command "South” - O, Qu. Stb. 12
German Navy Commend "ItaJ.y - 0. Qu. Stb.. 6
Admiral in Netherlend : 6
Admiral of the Eastern Baltic Sea . 6
-Navy Command - - 10 -
Commanding Admiral of the' az‘bmrines . -8
.Chemical - Physical - Research - Station of the- Navy, — -
. Klel - Dietric‘nsdorf . . 2
.Inter-office - copies. . ;o
% o T
| SK1/Adim, - Qu ITI-N-I, <= SKl/adm.QuIIINIVe, -+ sK1fAdm, Qu III B II,
- Mer, Ruest/K II W, '~  Mar, Ruest. K IIU, - Mar, Ruest. /K II E,.
- 'Mar, Ruest/K IV C, T Mar Ruest /M Rue 'V, - Mar. Ruest/.FEPI,

AMarWehr/'.[:rIV,_'. - /sx;.," /mf;B.d.U.op,.Sﬂ/Adm.QuU.v.
i . J oo . )

1.

Sub.ject. e syecifications for b'unker-fuel and- SD.K.2.z ‘.

. The situation Tequires a lessening of. the apecificatione for Na.vy d;l‘;%sel
ﬁxel and.the application of "sPecm dieeel fuel 2" which ccnsists of Na.v'y
= dieael fuel and. ‘benzine ;

00044
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S

o f‘
'I‘he a.ttaobod. appendix containg tho newly ostablished upecincations and
. eenoral directions for the utilization of SIK2.

" With respect to the reaction upon cold of Navy bunker-fuel new speci-
fications will be established and forvardod befare the bosinnine of the cold
sezson.

) The utilization of SIK2 mnat be favoured with every poesible means.

The stock of SIFR must be 1isted geparately a.t the end of the teletype.
using the forms B and K. o

(Seal)

00045



Pago 170052

., Appendix of SK1/Adm. Qu III X IV 7816/h)

Specificatlions for Navy bunker-fuol

Bunker-fuel from Bunkor-fuel
Potroleym fron lignite
Eydrogenetion
Synthesis
Appearance ’ ) L : transyarent -

‘must be a’bsent

Mechanical Deposits o )
Spec., Gravity at 20° ¢ - . not higher thon 0.88 not higher than O, 90
' . . The operation of . suhmari.nes requ;.res bunker-
: fuels which' have e specific gravity between

0.8% - 0.87. 0ils which are furnished by

. the Central Office for mineral oil are in:

- -+ compliance with the requirement, -The com-
- piapder 'of the submarine muat be informed if
an oil of an irregular spec. gravity should

. be delivered

Viscosity at 20° ¢ - - - . " not more than 2. 6° E.

. ) - . " dess " l 2° E .-
‘Flasl‘} point {Pensky-Martens) . . ) : not below 550 C .
" " " g '(m) - B . . - N . . L LI 700 C
Boiling range ¥ - S R . " at least 60% -shall have been
- L S : ' vaporized at 3500 C :
Water content - . . o . : . not more ‘than 0.5%
Ash tCo:a:l',ent ) PR S ) oo St o 05/0 o
uulfur content o T ‘. not more than l% - onot! more “than 1.3‘7

' IR e AR : e ,

Neu’tralization n}zm’ber P o > not nore 'than 1 5
Mineral acids __.‘ - _' : SR s R o : must be absent
Reaction upon cold PR - T o oils mzst flow and oe i‘ree from deposite

cat v 10% C; oils which are delivered %o Nor'-
way must flo'w and be i‘ree .Lrom deposits at

':,500._._
Net caloriflc value o IR S not less than 9900 local per les
Con\z‘adeon car’bon .residue o i not more than O 8$’ E riot more ‘than 1"3
Cefcage augbar - { E } ' o ' } no‘b 'below 32 it l

Ir the oils are su"b;jected 'co the shaking ‘best at—normal temperatures and applying

dia_‘rilled watér no_permanent ‘emilsions ‘should be formed, (10 cem: dlstilled. water .
-are poured into a 50 [cmn grad.ua"ted cylinder and vigorously shaken during 1/2 minute).
‘The separation of the water mist 'begi'n dur:.ng the’ first minute following the ‘shaking:
test. -

00046



Fage 70053

Aftor settling for 1/2 hour oil and wator miot bo goparated in ouch a ‘m;m‘or'thét a
layer of cmuloion is not thicker than 1 graduation mark (corresponding with 1 ccm)
of the cylindor, A foam consisting of large budbdbles fo ypormissible.

After adding of 1 .cenm of n/10 Na OH to the above mentionod sample and vigorously
shaking for 1/2 minute the water rust remnin colorloss during the next following
30 minutes. Decicive for the acceptance is the reaction of the oils upon seq=
water, which in many cases is less colored. Should 2 plight coloring of the dis-
tilled water be observed a test employing sea-water should be repeated (no NaOH
should be added). Sea-water will be furnished upon request by the Navy Yard
Wilhelmshaven, Ress IX, Achim near Bremen. : . ) o

The color of the oil (applying the Ostwald-scale) muot be at least 4-5. 0ils which
have lighter colors must be dyed by means.of Sudan-brown R and Zapon-black, C

i : o .
I colorless oils._are present the~required\color is obtained by adding the follow=-
ing quantities of the dyes: -~ ) : : ) : :

) 13 ng Sudan-brown R ) :
- ) R . 3 mg Zapon-black ) per 1 kg oil

The dyes must be ordered: '
By Na'x_ry Deparhmezit: I.G. Farben, éu‘b'sidiary W, Berlin W Ty Unf.er den Linden 78
By Companies: »f[.G. ‘Farben, .‘an]cf‘ort a._M.‘

_;Eml_cer;-fuels_ _which are in compliance with the speciﬁéqtionﬂ excep‘lﬁl the for-'
Jgmtion of emilsions, color of the admixed water and color of thé oil can be used

for navy vessels or ground force vehlcles but not for sulmarines.’

"Specificafions' for "Special-Dieéel'—fue;Ls 2",
" TWith reference to "Special Diésel-fiel 2" the spocifications for Navy.--Bunkers
fuel must be met, with the exception of-the following items?t . cl L

T 'Flash roint . Co T ~
CL S c . not below 21°°¢ T
= Viscosity at 20°.¢° oo 1a%E

It is' not nedessary that the’ dissel-fuel SDR2 complies with ‘the following items¥
"Eoﬁatioﬁ',of emlsions, - . S v .
. .'Color of the admixed water - .
» ‘ v 7.-0olor of the o1l - R : e
. S-to'r‘a'g'év _si)gcifiéationﬂ ;whiéh mst'._apply .td diesel‘-‘fuei S;DK2:_ ; : .
CsIR2 18 clévz'ssifiéd“_gndéz'- mhger—regula’cipns s Sectign A2 of ‘the Police-regulation’
dealing with-the handling of inflammable lIguids. . With respect to the. havy permission
{1s ‘hereby granted to:store SIK2 in tenks WI%iéh»are\in compliance with the specifica- -
tions of: -Da_nger-clas’E:i_.fica‘tioﬁf’i"f‘ If"SIK2 is 'ble'r'ide_d ‘with Navy bunker-fuel, the mix- -
ture-must be designated.as SDK2... : : ' B ’

00047



1)

2)

5)’

6)

7

8)_’f

9). .
" atrictly prohibited. even on deck

Pago #7005l & 70055

. Directionn for tho Proper Application of SDK2,

Tho ""pocinl Diouol-ruol differs in its chemical - physical proportios
from a normal dlesol-fuel but with respect to its spoc, gravity and to

1to flash point. Duo to its lower spec, gravity the heat contont por unit
of volume (thermal value per liter) is lower causing a olight decreape of
the porformonce of the diesol engines (appr. .5%) if the "Special diesel-
fuol 2" 1o utilized instead of & normal diesel-fuel, But-tho decroage of
the porfoymance 15 so mmall that it can almost not be observed in practice
or at least can be neglocted. It 1o not mecessary to alter the type of
.the injector pump or any othor auxiliaz?ee if the "Special diosol-Tuel 2"
roplacee the commonly ueod dlogel-Tuol. - N

Tho ‘'flash voint which is as low as 21 - 550 C requires the highest cleaners
in the engine-room especially during bunkering, starting and operation of

* the engine. Before bunkering all installations must be carefully checked

with referelice to thelr complete tightness. It 1s absolutely necessary to
recover tho Tuel which may trickle from the engine due to- leakages. The
recovered fuel-mst be removed from the engine room,

The ‘bilges mst be kept i‘ree from diesel-fuel

The f£illing pipes must be permanently fixed to.the storage tanks and led

" up to the deck proper so that no by-passing fuel 15 able toflow into. the

engine room. The ventilating shafts must be led up to the deck and their

_openings must be provided with safety devices which prevent any paesage of

flames or protected by Davy's wire ecreene. R

~The engines rooms, N storage rooms, and bilges must be ventilated. as good as’

possible by the artificial or natural ventilating gadgets which are avail-
able, Notice that all f.‘uel-vapors accumilate near the floor of the rooms. :
A thoroughly ventilation is. imoortant when the- engine is started or if

_during operation of the engine leakages of the: tanks, fuel-pipes or of ‘the
engine ehould. be o'bserved '_ -

Auxiliary agents which aid the 1gn1tion and which must be kind.led by means’
of an open flame must be handled with all possi‘ble precautlions, Clamps to.

. "which "glov-ﬁner" is. fixed mist not be removed sooner ‘than 5 minutes after
‘misfiring., T . . . )

-Smold.ng, open fires 5. open lights or. all other gources: which aké able to .
.-cauge™d. eyontaneous ignition are strictly prohibited in the engine-storage
cand all adjacent rooms, ' Should any stokers or :stoves be operated inside.

‘the “engine room precautions must be teker against the impinging or blowing

' - of flames, glowing coal or ash against 'l'.he engine, fuel pipes; and. tanks.

'.I'he electric mstallation, especia‘.l.ly the genera’tore, motore and switch-

' »boards ‘must ‘be cared for, \that sparking 1s prevented ag’ good asg; posei‘ble. )

During bunkering the atesel engmes nmst 'bé stopped. ‘and ali opén fires éx-
tinguished. .In addition Aduring bunkering smoking and “open fires are

noo4s.
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Page 770056

High Coxﬁmnd of the Navy

ggocificatioﬁn' for Navy - Diosel-fuel.

Appeum‘nce : ’ . transparent
- Mechanical depodits must be absent
Spec.. grav. at 20° C " not higher than 0.88 (for shipunentu to the oc-
~ cupied western zones 0.85 -
0. 86)
Yiscosity at 20° ¢ o "' not more than 2.6% D“
' " less " 1.2°E
Flash point (Pensky Martens) - mot below 55° ¢
Flash, point (DVM') SRR : n N g0% ¢
Boil_ling range . ’ at least T0% must distil up to 550° C
Content of: . - . ‘ - . : '
Water L : not more than 0,5%
2 ABi‘\ . S ) : B " " " 0-05%
- Sulfur . . o o . n " : ".' 1.070 .
Neu'tralizat'ioi; nuber T . ' T : o 1 5.
" Mineral acids N ' .‘bmust be a‘baent )
Reaction u‘pon-’cold ; o . oils must i‘low and, stay i‘née from deposits ‘at. 0° 6.
fiet calorific vaiue ' - BRI 'no'b less thas: 9900 kcal per kg o
_Conradson car_'bg'g residue : LT no’c more than 0. 5 ; o
_Ce{:anev nﬁmhe:"- o oo ;fhitherto 38, 30. 5 ,just nermissi‘ble for MAN diesel

LT T e’ . engimes.

H‘ 'I:he oils are. su‘bJected to the shalung test at nomal tenmera tures and applying
distilled water mo. permanent emulsionq should be formed. (lOccm diesel-fuel and. 10, ccm:

- distilled water .are poured into a 50 cem grad.uateé chinder and vigorously- shaken for -

/2 minute) The separation of the ‘water mist _begin during-the first minute: following

the ghaking test. After: set‘bling ‘for 1/2 hout oil and ‘water mhst, be separated without:

- formatfBn. of an interface :or bubbles, - After adding of 1 cem of n/lO NaOH :to +the above:
mentioned sample and vigorously shaking i'or i/z minu'be the water must stay colorless
: d.uriug the next following hour. - 7, S . s

' The color ‘of ‘the 4:;11 (applying “the Oermv'al'%?~ scale)« mst be at Jeast 1&-5.‘ 0115

-wh;v.ch are of a lighter color mst “be - dyed by means of Sudan—brown R.and Zapon-black

If colorless |o:}.ls are present +the requlred color is o'btained by add.fl.ng’the fol-
low:Lng q_uanti'bies of. the: dyes-

15 Tig Sudan_brmm B-— ).,-1— .
3 mg Zapon-'black ')‘ g
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S‘gecification for Diouel-ﬁxola .

from Potroloum

'

It io roguestod that the dlesel-fuel is a pure d.iutilluto from petroleun.
mond.ing with crude oil or dintillation residue is prohidbited., Solid dopouite
n’mut be absent.

Spec. gravity at 20° C ‘at least O. 835 not higher than O. 880

Reaction upon cold: . . no paraffin wax deposite at - 100 C.

Viscosity at 20° ¢ I below 2.6 E

Fiash. point _applyiné :bhe D:V.M. tester not’ below 80° ¢

Flash point applying the Pens}q-Martens e . . RS . 41\
tester _+  not below 65° ¢ ‘ :

Evaporative ca;éacity -at least 70% must vapo:cize_up to 350°

‘Conradx;o,n carbon residue - not more than 0.5% -

PP —

Content of: S T : . -
.7 Vater } : N e not higher than 0.5%
ﬁydrpgén - o \ o e least 124
.. Ash Co e ) : - not more t:luanooﬁ‘}'g
Im.olu'bie'm 11@1-, gasoline ey o v 0208
Orsanic acids conrouted as S0 o T e 0,129
Mineral aclds. : s R ’ v‘ must 'be vabsen‘t 1 *; .
‘Drop testga'pplyin'g filfering papér: ' v .. light transparSnt spot,. like water,
: R o ' r S & very. slight yellow pemissi‘ble
Ngt“c_oioz{if‘ic vai;fa N .‘ [ -.>'> ) R _ ’ . —_a'; 1eas'b 9900 kcal per kg . : ‘.

.

The followin.g figures re determined in the laboratories of the Navy applying
’ : sratbrics of the Yevy applyin

‘the Jentzsch tester: - o s P s = / U o
o -_‘sPontaneous ignition - R (ézp) D& agee gt
’ I.ower i@ni‘bion value.- e _' :(Zn) . _? -—8
kIgnition value v ; S ":(Zkb Z "8
Ignition, de-ay'at —;oo° ' ﬂ' e "'.': is0d) - R % gec
'Solid reaid.ue at 5500 ( coke) ! = (RBBO)/*% . _:t',raz':es
" ‘Repidue at 500° SN (R500) " g "
VE.vaporization 'bime applyingg thin e ) : ‘- <
e 1ayer " ‘ _ ] (v) s v6.9._5_ec

¥

Boiling figure at 500

Jontzsc .figure ‘

Tend.ency to age
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Army - Ordnanco --. Dopartment

Prelininary Specifications for d;oael-i‘uols

" which are employod for the operation of dieuel-;poworod. vohicles.
. . - . A3

The. diesel-fuel mue*f-bo free from solid deposits.’

n‘et cgiorific value

Flash point employing
and open cup tester:

Wﬂ;b’er content:

ABIIJ Foﬁtén;b.; R D ¥\

v?éc"sity at 20° c

E’ourpoint:

Filtering te-s't:

CoerSivity Against copper
o " zinc

Coking 'test'::' ‘ ‘ B

Ignitebility:.

‘Not more than 0.5% wt.

Not below 9700 kcal per kg

Not be_albw 65° ¢ o

W ow o m 0_05%.“‘ -
[ —

w 'm ..m 20 E and not less.than 1°°E

" Below - 20° C

- 200 ccm not more than 60 sec

a1;,‘-'5°c BTN

Not more than 1 mg )
Lon nooon 1.0 -4

L 2‘7)% (Coke + hard asphalt)

Not less than 45 'cet_ane': numbers.
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Lignite tara: ~ Tar from Rolle-furnaceo (indirooct)
Tor from Lurgi-furnaces (purging gos) .

Tar from Producers (direct)
.

Coall. tar:

Low tenperatm:e carbonization of coal' .
composition of the recovered tar-

Type of coal car’bonizod.: - Sub-bitumdnoue - . Bitumtnous
- o coal coal
Light oils » middle oils. = .15 o . 33
Viscous oils " 10 15%
Paraffin wax . . 1 R A
Phenoles- o 50 e b,
Resins - ’ STy . o
e g e
B0 « losses S . 17 : -~ 1%

- 1
Employing high temperature car'bonization procesaes the heat 1s indirectly

_ transferred to the coal by means of externally heated refractory walls whilst ap-

plying low temperaturas metal-walle oi‘ the retorts can be enmloyed.

s

: Dif'ference; K Low;"t'emp. cardb -coal tar: - Recovery of max q_uantitiee of o1l (i‘uel-oil

méh' LI L N Iraolaf.ion of chemical - mdividuals
...’ : .

Spec. gravity of. the recovered “tar - oil depending on t'he applied. carboni—

zatien tmerature-, e R .

Carb. temp. ° - koo, . 500 . 600 700

H

‘Spec. grav. | 0.9%8 . 0.986 . 1.059  1.080
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Coal - tar (Diotillation)

Distillate

Water Light oil Middle oil Heavy oil Anthracene oil

‘Ammonia  hydrocarb. _hyd.rocax:b'. ‘hydrocarb, hydrocarb.

cont, . ) . L .
N - Bases Bases Fluorene etc.
(o] ) neutr. oils Phenols .
s - © cont. O
- : phenpls
Residwe  : .. Pitch
'Componenté which ’Insolﬁ'ble
" are soluble in benzine components

rros3.





