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Ini‘luences of tempera‘cure whan operating aero-anginoa 'by d:ha ring proce.@._

/ T

| BRIEE‘ GU"’LIHE* Thc expar:.monta sbowed the.t operntion is posaible wi'hh relut!.vely }

: low cylinder ang intako aiy tempemtures. Tho lowast values Bro
"BLW 132 H. 120° cylirder temperaturc, 20°. intako air, Jumo 2113 S0° cooling mtet_
teznpom'hu P 20" :m'l:ako air, at f\xll lead notunny without useful ou'kput

- Low iniako air 'bempera'bures give bebtter asu1'bs dom' to bale" load(imreaee :
of the maximin Yoad by 10-16%), Low cylinder temporaturss t0o give detter resulta
“in the rogion of full load, for jpart load however an carlier fall in owbput results,
. Low temperatures have lit’cloinfluenco on consumption in the region of full lcad,

'i‘or Ies.ner mixl:uros oold m.r ana cold’ oylzndors resul'b An high consumptton,

Cogbimm resulées - :

, 'WW: ‘80° mtake e1r, 210° cylmor tempern'cnre ,
s JULO' 50" mﬁeke air, tmoli)au water. temparéare 50" to hnlf :
: - load, B0° int take air '&empara‘bura from th:.s po:.nt to idling.,

" he 'bomperature most favourablo for . the lubrlca.nt is 90°G nos 60° and 80° which
_tempemtures havo also.been experimented mth ' ' .

R

L)

PBRPOSE OF TER B T"‘T‘I}F’NT- It wms: to tea-b the porfcmanoe and conaum'ption of.an
, ' -alr coocled and a liquid cooled ongino em b gingle .

: cyli::z‘sr tost-stand by verying the tomperatures of tho air intako oylindor or of
. cogling water, und 1ubr1cat:.ng oil, -bho opb:.mmn oombimtion of theso fno‘cors wae
dotormined, - . O

CARPIING OU"‘ Ob‘ TE!E EXPERIMEB The. o:—per:.msnts wore corriod ant oa an I G.
i - roseniroh enging, fitted with a BMY aylindmr ‘
1328 and & JUMO eylindor 211A, The mozzlos used wore found in provious experimeata’
t0 be most suitable for tho ring process. Tho pos:.t:on ‘of tho nosrles and the -
temperature test points of tho BHW cylinder can be seen on page 1, The respactive -
arrangament of tho Bwfued, -nozzlos, likewise the working omditions ore given in
Tablo 1, - In Tablo 2, the oxperimon%s arc recorded in chrenolvgical: order, As cam -
. bo seen from this the oxporiments wove carried out e both cylindera with different
R-fuel-consumption; but this is of 1ittle importenca in the total result, es the -
oorresponding sories of tesw wore ce.rrwd ou’c with constant R-fnol-qurbitiea
per stroke

-
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| gABIB 1:' Canditions of ngn{'.'ibn for tho Fngines in Quostien,

“Bore :Sz/_xi!
- Sfr?:_kb m/m,’_. :

S R e
- BIST Cylindor © - JUEO Cylimior = JUNO Cylinder )
1,6, Tost Engino 1,6,7ent Bogine . 1.6, Tosh En‘,ine
B “Wo, 8. . 1 .no.z-- N
5 ’ v' o ) -
185 150
= 362 62.
| 3,08 ‘2 86

Capacity Litre
. Talve timivg: .

 Yain Puol

¥ain fuol pumps

“¥ain fajol nozzles . . .

'R-fuol
R-—fuel pmnp

' E-fuel nozz‘.les .

: \Ihjeotion' Atgle: gesoline

:v:ject;on ngle R-fusl

(6ptimm: valno)
Prossure of injaction pmp

- atu. _

 Power diam‘ber for gaso-
1ine and for Refuol w/n

l R—fuei nozzle"péaitian

Intako opcns 20°B'i’c B
Intake olosas 77°ABC .
-Exhaust opens 76°BEC

auat c‘loaeo 21°A‘1‘C .

| m 11040, 12%
(Hu-losoo kcalﬁ:g)

Bogch DB2ONECUS .

" Bosch DV &.;13/2
) ,anglc of p:.n 20°

30" ziW A"‘C

80-70° K7 BIC

15

‘Flinte 1A

t

' Preasure of throttl ; pla‘ae .

wm. of Hg.

, rova ﬁun,

Spoed

N

760 .

2000

' cvab+o 12% Fo

' Bo..ch wzsls/a

o In‘tnkc opens 13° BTG

. Tntake closos 45° ABC
Exhauct opons 46° BEC

. Exhaust olcsos 32°M‘G

GG,u CVZb-!-BO"' ETI ,

: (Hu-loooo kca.l/kg) + 0,12% :
'.j_i Bu-zoeoo kca1/kg)‘a
Boaoh 24 1/10011 63%ka, .-

‘ Boach “’401*7603'6
angle of pin ﬂ-5° ’

R soo (Hu,ssao)

| Bosch PE 1 B, 6 mm, - piabun
" Bosch DV 2815 bore &iumetor 0.4

35°K ATC _ 35° ATC
" '60-850 KW BEC - 75-85"‘( B'z'c
1. 1
L5 L6
Plato 1B Plate 10
760 . 800
2000 2000

e

-2y o#ly usod at differont oii"‘l:emi:emtur'es‘- (ct. p‘.ﬂ""'
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’ RESI’LT OF T!IE ERPERIMENTS’

1) B V ‘J’o’ Gylmdor. L‘:.xbz..o lcop., BT 80" 500-aud ?.O° air :lntake
» C T ..empem’curcs and a.'“éonstam‘: eylinder tampera‘bure
,of 210° were plotted a% fzrs.. (Pilato 2) A can bo ceen frem thoso ourves,
working at 50° air;intake given a 5-8% betber rosult over tho whele. rapge-than
worhng with boost alir at 80°, whilst an-eir—tempereture of 20° in the rioh "
pixture region up Lo eboub 2/3 of the loed yields-n-higher cutput still; in the
-veaker region hawever this reenlds in s shteoper-frll in output togother with e
_greator increnge in consumwticn. From the point of view of consumption the most
Pavourable. porfonmnce curve, espec.’mlly in the weak region, is the me 'ahioh
ws obtained wvnder-working conditions at 80° intake air, Jns- .sooond. series
of exporiments the static Prossuro was ad;,uated to a ocaetant valuo, {200 mm,
vater solumn) so that with inoreasing air, excess cocoling took place in the .
cylinder. The results which weré now obvtained with 3 boost air. -i:cmpera'kuros,
are roprosonted on 'plo.to 5. In the rich region the increase in psrformsnce is
boetter. definod cring %So coldor iatake air,  The.recason for lhis oan be soon
in. the scmewhntloior cylinder tempersturs of 175" #& ‘apposod to 210° previmmly) R
-which lovers thé- local heatb ing of the mixture to a certain extenmt, The increaso
© in perforimuco at £ull load and 50° air imtake -is 5 per cent, amd at 20° about 8
‘per cent as compared to what it wes et 80°, At A = 1,4 {he porformmce.drops
undor the 80° curve and at an air excess of 1,6 at 20° and 50° boost air . ’
- temperature the .engino ccases to run and thoe cyl:.ndor ‘tomparature kas i‘allon t6
1209, In the rich mixturo rogion consumpbion has about the samo vilue as ¢
in tosts with oongtent, oylmdor ‘tomporaturos,  Minimunm velues are howovermot
~obtained with wniform coolmg. -For-all oxpermen'hs tho porfermanse and measured
. combustion gir quantities for constant sir cxcess are shomn in Table 2, (Tho . °
. "valucg were not taken at full lcad, but ot o veluo correspending toA -= 1,3
to olimimte irrogularitios. of the curve through shifting of the waximum =
position) In the adjacent. colv:mn.. the inocreago in performance and boost air
quantities are tabulated in comparison with the lowest values obimined at 80°
. On camparing figuro 2 and valuos in teble 2 (cf, 1; 2 add’$) thero is hardly -
- any - difference in performence £t tho maximum losd and simlnrly abtA =11
_thore is no comparable incroase ‘in performsnce with increasc in the quantrbies
of-air used, whilst in tho Tollowing exporiments (14,13 and 12) the inoreaso in
performance and in covbustion air is of tho same order so that ome ecan sorclude,
‘that the. combustion of the mixture is ‘the cemo in this ease for ell thres air -
tempemturen, whilst proviously the eylindor tomperature was teo kigh and thic
rosulted in an irreguler combustion in the rich mixture region, The better
performance at low air 'bemperatures can bo oxpla:.ned by a ’oettor weight o
d:.s‘bri'bution of the load in the cylmders, ‘

On plate 4 for both serics.of exper:.men‘bs tha ou'bpu"a ia plot'ted ngai,nst
~the consumpt:».on. One' sees here onée more that tho influencs of the wall
temporature in the case of the hotter cylinders has evon a ._.,rember effeot than
~the iatnke sir terberature, and chus 'chez-o is a groa'& increaee in output with-
oohi inteke air, ' _ : ; .

E;:;must uempem'bures and- zn,;eetmn advance angles in 't:ho zase of R~fuel .
bchavcd very similarly in both series of experman‘as and showod lz.tt‘.le varm%zon
m'bh change m tenperaturo, , o ,

: 2). JUMO -.cvlmder~- &,ponmdn'cs sm:.lar -Lo the ﬁrst c:ios [y the BT
_-cylindors with censtont cylindor temperaturos wore

. carried out i this case at 80°, 50° and 20° res poc‘bivoly, 4As can be sesn from

plate 5, intake air a®t 50° resulis in o 'rise in the maximun performance of ‘12

por cent oompars with 80°, Thz.s ineroase in poerformnce romains fairly constant.

up %0 an eir excess of 1,76, Tho fall in air temporature to 209 rosults. in an -

- inorease in performance :.n thca rich m*-turo region (in the ‘bost case by about-
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16 por cent 2% /A= 1); Yowevor in conscquonco of poorer combustion en-éarlier
fall in performadee sets in (at A = 1,5) below the performance ourve reachod -
at 80° boost nir temperaturc, On comparing: the flow of air quantities on - -
Table 2 with the ‘incrcase in porformance, it is seen that the extra output is

. obtained as in the easc of tho BMF cylimdor by ‘botter £illing of the dylinder,

- The following holds good .for both ongine modolss: ‘Favourable. performance in'

the rich mixture region at low intake eir temparatures, Low ocnsumption and

. slowly decreasing performince in. tho weak mixture fiecld (from ka1f lood) at

L ‘In a socond scries of oxporiments. the cooling water temperaturoe was

" -altiered to 569C, whilst previous intake sir temporatures (80,50 8nd 20°) wore
roteined, ' The ourves oblained on Plate 6 have a'similar shape as at 80° cooling:
. wa%er tomporature (Plate 5), the best valuos of those oxperiments hovever Do
) cs.nnot be }‘ealised, ‘ T U ‘;‘.’. " - :

i, The resulis of the oconelusive ewperimenmts with 50° ceoling waber temperature
are.ghown on Pere 7,  Mixbure loops were drawm only ir the. uwnfavourable range '
of temperatures of 50°'and 20° The deorcaso in maximm porformamce is- = -

- cansidershle in the caso of cold infake air (10,5 por cont) as a result of ‘

‘incompleke combustion in the cylinder, 4s can be geen from the oxhaust temperatur:

" aftor burning takesplaco in tho cxhoust pipe, the consumption at this point -

_romchod the lowest valuo of 2400 kg,cals/F/ur, compared to 2000 kg, cals/EP/hr,
‘at 5O° air and 80° cooling watoer temporature, For the last B experiments the -
_comparison betwoen performance and combustion air ueed is interesting - . - >
{uimorical Toble 2), " Though it was found at 80° cooling water temporaturs that
.the inoreass in performence ocorrespouded very nerrly to the extra air uged - :

’

at 66° oooling water temporaturs the performance inoreased with colder intake '~ .
air only by 7.2%,on the other hand the intake air quemtity inorease es ipreviously
by 17 per cent, i,c. the combustion at this stage had already become scmewhat
vorse. - This is oven more noticcable in the case of the last axporiments, where
" the. performnce not only does not inorcase in spito of the increase in the aupply
of combuction air by.5.3%, but decreages by sbout epproximately 6,6 pdr comt, '

_The sexporiments with a cmstent intake eir temperature ero repreduced
on pages 8, 9 ard 10, The comparison of the two different charts shows that ab .
‘high air temporature tho alteration of cooling -water temporature is of 1ittle
importsnce, whilst a chango in boost dir. temperature results in-a bigger differe.
ence in output, If conditions of combustion ars influenced by low water ond =~
air temperaturo, all changes whether in cooling watey or air are very neoticeable .

- (Plate 7 exd 10), - o S B

: The injec'tir_af' advance engles are slightly higher for. thed™'0 than for
the B,I',W, oylinder, But in this crse too no definite relationship for the
temparature can be escertsined, For.lsrge injection rdvance angles.slight —
© ‘nooting cccurred betwaon A= 1,0 ead A.= 1,5 ot high tomperatures and rotarding
the pre-injection was mecessary (cf, Flates 5 amd 6), .or all the exporimeats
porformances are plotted against consumption on Flate 11, e

“Influence of the lubricatiﬁg_voil Tempsrabures,

~ .These "emrim'ents'wero' carried 'oﬁt ona différen:b-test bed wnder different
axternal ocnditions and thus they ere not gtrictly comparable with tho- yrevious
experiments (of, mumerioal Table 1 and 2) The boost sir temperaturo was - -

‘delivered hera under w presswre of 800 mn, Pz, end highor londs were mchieved,
Exporiments Wwore carried out at the lubricating oil temporaturss of 63°, 80° and-
77909, whilst the occoling watoer and boost air tcmporatureswere kept.the samo, The
-~ posults can be found en Plate 12, 't is-ewident from herc that with e higher *
. 631 tempersture & somewhat better perforrance was obtained, The consumption thus:
- +4g less in the weaker mixture region, - With an air excess of 2,0 the docrease



of consumption ot 500 oil tcaperaw:ure amounta %0 abeut 1075 camparisun‘ '
with 60°, a¥ 907 oil towearature 14, 5¥; for pll Yhieo oxparments the :
“injection advwenco srogine were: Tropt_in l:ho snma position, '

Plato I, 'Wozzle Arranaemcnu. ,

Plate 2, - Tests an the BMF, 182 W with differonk boost air tempemturos
SN - ek cons-l..n’a cylmdor -tcmrera.,ure., (210 )

W"sats o B, 13219 with ass £forent bOOBv air tempomwuraa m{:h
R ‘-ccnstmrb oool:.ng air stnuio prssauro (200 wm, wator oolmm\

: .Eié-he’ 1.’.-».,; » Tosts on ErH 132n Consump‘bzon oharacteristio ourven.
Plate 5. ,'zescs o JUHO 21115. e:c 50° oool:mg wter uemperc.‘curo.
E!.e.'ho 6, -7 ws~s on mio 211A a:L 559 oooling Wator bemperoturol”
‘21699_7.' Tesx.s on .nmo 2118 9:1: 0° cool:.ng mtor tamparaturo.

Pla-'ae_". 8. " mst" on Jtmo 211A at 80° boost air ..empore:bure. Influcnce of
. the coolmv 'mter “cempara'bure. Tos No¢.134 and 187 ’

Piete 9, . Test om JCIO 211 ok 5O boost nir temperaturd.  Influenco of
- S _ﬂ..‘_coolmg wator 'bmmture Teax: Wo.lS‘? 138 aml 139,, .

Flato 10, Tost on JUL0 211A at 20° bpost air i:em@arature. Influenoe of
o " cooling water uempemture._ Tos’% No.136, 187, and 188

- <y :
_Plehe 11, Tests. on JUHO 211A___ _
’Platojj.l,z, '-Tescs en JUHO 2114 at 8G° ooo’.ling; water -hemperahn'e. Tnfluence
of 0il tewperature. . S
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TABLE 2o "’EST HAN

Intake

“Adr |

oq .

Tubris

1 Statis
Prosgurp |
i Wator

[+ ooling ﬂir

R-Tuol
Quan‘bh,y
ou,zmn/
s{:ro!:e

i ----mpmucz--. S

A3

. aumpt:.on

“""‘""Am; un'&»;n--li-

Air Cou- |
Ksjhr.

0

4

Inoreaso

in aix

Quantiuy‘ﬁ

Incraaso :
by oons
trasting -
with 80°

‘intako’ air

Rogult- -
s,hdwn o

1%
135

186

1357

138

287 .

~ 159
186 -

213

- 213-

218

BT 182 §

tost enginol

Juno «'3:13_15,~
tost ongine3

Jumo 2114 -

. tost,'qng_ine.,‘

T

Engino o

23.0
- 210
- 210 §
’ deorea.- :

aiy ox-
g cess,

sing \nt} '

66

LR R T

80
80
80

&6
80

80
80 -

{ 60 .-
© 20

80" | &0

- 80

60

80

20

. 85.
" 85
85
85

86 -

680 °

90

85
85 -

- 'Colvmn. ‘

1rogz’:}atcd ‘
S L

- 200

200

SRR B R A S

1200

82 .
195358

32

- 38

,goi“'

- 20

20

20 - :

20
20

20
: 20",'

22
22
22

171..5 v

178,8
8
192,8

por cont

IR T
17,6
A -

845
217 -

50'3‘
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