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“The diesel~oil inaecticn-pump can cont1nue to inJect fuel

" ‘near. the Setting Point.as’ long as there is no filter.in the suction -
line. Inaection beglns to fail when the tempereture is near the
.point at which crystallisatlon commenced. Additives which lower

- the; Setting Foint have only very small influsnce on the point at ,
which crystallisation beglns, although thay have an undoubted effect
-on the Setting Point .itself.. . With or w1thout a filter-it is found.
‘that the temperature at which the punm falls cen be lowered by
suiteble addltiv

PURPOSE OF THE WORK * . .~ S

. -

‘ Lt was requlrcd‘tO“determInc-whst"influence the beginning of
erystallisation {Cloud’ Point) and thas Settlng Point have on the
.passage of diesel cil to the fusl pump ‘end vhat the effect of
gaddltlve lower&ng the Settlng P01nt would ‘be. :
L o
o The Setting Pelnt caw.ba felrly °551ly estimated in the case ‘
of. engine- oils, since near it the oil usually becemes very viscous -
s0 that the separation of paraffin crystals ceuses setting within
.quite nerrowﬁtemperature limits. ~ With thin diesel oils (cirea 4
‘Cst. at 20°C) long crystals form, which flost in the thin cil so
thet the test semple takes.on & slushy cons1sten0J. . Here a° sharp
Setting P01nt cennot be obtelned. o S e
P res necessery te flnd out 1f the Sett1ng Point wes the v
,determining factor when s diesel pump feils or vhether the begin—
ning of crystelllset1on elrcady 1mpedcs flow t¢ the pump. S

EXPERIMENTAL INSTALLATION

L A Bcsch diesel inJection-pump wes bu11t~1nto a refrlgereted :
box (ef. Reperts 259 -end 269). The pump cculd be worked up to 60

_'strokes p.m. ihe “suction 11nc dlpned into & vessel contalnlng the

. 011 under test. : : \ - :

o As soon es - stable conditluns had been r.aeh\d et the. tqmperature

in ‘question, the oil wes, pumped -into e second vessel with a- 120 ml. -

.calibration mark,  The tlme tn deliver. 120 ml. ves messured at

' different temperatures end. hence the dellvery in. mls./sec. wes cal-
culated. - . . e R c .

o Exemmmr. RESUI.TS

i, SettingLPoint end Cleud-Point Estimetlnns

Teble 1 shows that edditives heve 11ttle influence on the

" .Cloud Point, but" e‘stronger influence on the Setting-Point.. . ‘The -
obvious explanetioh of- fhis is that actusl crystel seperetion is -

not-hindered, but thet the fcrm?tinn of more numerous and smeller‘
Tystals is fevoured, - : . S e Ty

The'oilyenelyses‘ere_given'at the_end af the repcrt;'



. Table 1
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Tl 0il. 7 i Nog | UAdditive 4 .| Point °C | Point-OC

|Kercher = js47| 0 | ¢18 |20
. . . {0.%PVO - 0 =23 | 45
Pereffin 041 56l 0 | - * . a1

_1:_;' (Messel) "'t'“;“ e \0.5‘%9319_. B _l - 'v:i,.-ll _#

Diégel“ou RN L TR EREEE S L R S

‘ (Messel) -0.5%,on o i-6, -8 | =20 i
‘Stendsrd , 557 0 ' i -3 |- -18.5

§ i ousgPv0 0 (-17,-18 | -38

f . i 0. %Peraflq;v. ..-14' <45 L
Stendard - i583| 0 | -1z, 5 | -8
T T L 005 PYO =14 1 4-28

l'0.57 peverion | =15 | - =45

REIIN  TRURRTOR S TR T T W R
, i 0.54PVO. . i -15 . =85 |
Tl 7 lo.5%Peresior | -13.5 | =80 |

Stendard - | 636

Messeller 5721 0 1 -2 . '%_:4
{Diesel 0il | .’ | 0.5% PVO. R -17.

1 0.5% Peraflow. | =5 . | =15

"' accure_t,e estimetion -impossible

2 U‘MPING mmmms

The results r*f expernnents With en’ 1nJect1f\n pump are- shovm
in the attached photostetted graphs. . Rate  of delivery. and the
Setting and Cloud Points &g plotted egpinst tempereture and quan-—

_ tity cf addltive respectlvely. ] :

' .In the exoenments oils 572 end 636 mentioned in Table l
Were used with eddition cf Parsflow-and P.V.O. ~Table 2 shows. the
numbexr of degrees by which the Cloud Pomt end Settlng Pomts were

, lowered. . v - o .
o Ta'ble 2 .

R Decrease with 0. 2«7 Addlti"n

— T G oud. Pomt Setting Point

011 | Peraflow PVO/ Perpflow PY0 0
szl B 2. 1 |13
| 6361 1.5 | 3| 11 {1s. \

. :
Two se'ries of exneriments .were made. ‘In one the suction line

,_oi‘ the punmp ‘wes - lef't open in ‘the oil container. In the other 2 o

filter, consisting cf a piece of oil filter tube was drawn over the

end of the suction inlet. ', . ‘

8 EXPERIMEI\I'.IS WITHDU‘I’ A FIL'ER

F In the case of 011 572 {ph. graph 1) without additive the
pumn Ta ils completely nt & temperature below the Setting Pcint. ‘

D) : /



: Since cloud nn& Setting Points 1 close together, a decision as to ‘
A»which has the d801317u influence cannot be mede..«,a

. When additive 1s present the delivery above the CIOud Point is
“'somewhat smaller as ‘the, additive increeses the viscosity..‘ With both
"Parsfiow end PVO delivery coases at a “$emperature below thet-of the. . _
Kdecreesed Setting Point, The Cloud Point does not appeer to influenceg
“the delivery curve, - With 0il €36 (ph. greph 2) ‘the delivery rate
“fells strongly neer the Setting%Point when ne. edditive is presént
-and reaches zero velue ‘well below it.  Both edditives deley the fall .

in the delivery rate until lower temperatures ere remched. . -Although
_the additives influence the Setting Point of cil 636 ebout as much as
..572 (PVO even heving s greater effect) the - in“Juence on .pump delivery
: ie very much smeller. " o : o = ‘ ‘ :

4. mmnmms USING A FILTER

, ‘The presence of the filter causes ‘e noticeable decrease in ease
of. delivery. ‘ ; 1 :

In the experiment with 672 w1thept additive (ph. graph 3) e
sherp decresse.in delivery. rete ‘aeeurs, et ‘the:Clcud Point. Delivery
- ceases shortly after the Setting Pnint. Beth” eeditives allow.of'
’delivery et lower temperetures." Cen T a

Cessation of delivery of the oil vith additive is much closer
to the corresponding Setting Point “then in the cese of the triel
‘w1thout Gy filter {ph. greph 1}. o .

The results ueing oil 636 (ph. graph 4) \.ere similar. .

The experiments show then, thet the pump cen work with diesel
0il cont&ining crystals, as long es the gil flows to the pump, i.e. -
.does not set. If & filter is fitted the influence of. the Cloud
Point (beginning of erystallisetion), is unmistakeable.- The leatter
"{s not the’ sole influence on .the pumn-delivery since otherwise :
gdditives lowering the Setting Point, but hardly nffccting the Cloud
Point, could not influence the working of the pump. These edditives
are shown to improve the pump renge even with & filter. It wes
observed that et temperatures below the .Cloud Pocint the oil supply
became richer in, crystals. ~Thus 1% is conceivelie-that in practice-
delivery only cesses when the Lluld part- of the tank contents is all
‘.sucked away. - The filter; being under the hood, will ‘heve warmsd up
during this period and thus will ceuse no difficulties. -~ Thé seme
applies to the contents of the tenk, insofer es. it is under the hood,
.or the séat., In the cese of tenks et the 'side cor back ¢f the vehicle

experiments in e refrigeretca room ere necessary %90 esteblish whether
‘delivery tubes end.pumps are ceneble of trensmrtting the oil below
the Cloud Point.
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