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. SUMMARY .

_ Studying the influence of atmospheric moisture on ootane .
value of gagoline with tetra ethyl lead, we derived the -
correcting -formula as follows: =

AN=M D
" Where AN is Increase of octene value
STt from that of "gasoline in
the air containing 5gmwater
in cubic meter.dry alr..

s re

M is Humfdityvof air represented
. by gm water per cubic meter
dry air. : o

a,b are Constants, and when the . . .

- " percentage of tetra ethyl
lead added is between 0.07%
‘and 0.1% to gasoline, a is
0.4,505 and b is 2,065,

I.  INTRODUCTION |
A.  Histéry of Project.

'The octane value of the same gasoline was noticed to be different in
~summer and winter ", and "this was considered to be effected. by the atmos- -
pheric moisture.

Previously, J.R. MacGregor had discussed the same Bubject in S.A.E.
Journal Vol., 40, No. 6 end the writer came to the conclusion that the
moisture of air has an influence on-the octane value of leaded gasoline,
and, therefore, the present study has been carried out to get the correct- -
ing formula.

Date of the beginning: June 1942
" Dete of conclusion: -~ June 1943

II. DETAILED DESCRIPTION

A. Description of Test Apparatus.

1. Eumidity controller: The apparatus shown in Fig. 1(B)32 was
used In The experiment, (1) and {3) are 0.16 m3 oylindrical tanks
which are enclosed in wood casings, the space between being filled
with wool. ) ’

Cylinder (1) is filled with cracked ice- and oylinder (3) serves as
surge chamber. : :

Inteke air heater, (8) and-steam generater,- (6) are installed in the
pipe between the cylinders (1) and (3).

2, Engine hygrometer: The units shown in Fig., 2(B)32 was used and
wasg reoognIze& as satisfactory in the repuvts of MaoGregor. :

kYHo, 1t was found that the hygrometer, Fig. 2(B)32, was practically
perfest from our ureliminary examinations. The wick surrounding the
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Figure 1(8)33
HUKIDITY CONTROLLER
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‘bottle (2). The water is conducted from the bottle through a small
.tube projecting into the air stream,  and displaced slightly by the

-~ thermometer bulb.  THe projecting portion of this tube has several

small -holes drilled radically through it to permit the escape.of .
water at_various_points, o : el B

3. . Determination of knocking: The engine we used was C.F.R,
enging, MEds TN ULScAT o CHEIAS e sed.)

B. Descrintion’of Test Procedure.

1. Samnl_es: The samples which were used for the experimgnt are in

table A,
‘Table I(B)32
I TEST SAMPLES .
Sample Source | Pararffinic | Aromatic Unéaturated Nephthenic
. o HlCuv .. H.C, ‘ - HsCo H.C.-
K=-1  stroisht van  79.68 6.62 1.16 12.51,
(Bahrein) : ‘ Co
S -1I XK-I © 80 | 84.40 T 5,72 0,92 9.00
11.0 20 i
8 «1I {=I - 60 188,55 15,827 0,65 | 4,987
1.0 40 .
S -~ III |K-I 25 92,16 L.23 . 0.48 3.12
I.o 75 = .-
Conmer-_ !
cial Iso- 1 95.50 3.98 0.52 0
octane N
S= IV X-I a¢ B3.74 T R502G T T 0092 14010403
: Benz 20 '
Benz 48 :
$-VI |K-I < 30 | 23.90 7198 | 0.3 3.76
. Benz 70 .
. Benzol Chemical 0 100 0 ‘ 0
o pure
N =T . |strelelt rund o 53.76 3.68 0.32 - | L2.24
! (Oha) _
!CEtalytic ‘
Cracked 41,16 1T 12.33 3.68 42,80
Fuel i .

Standerd fuel was Normal Heptane and commercial Iéo-octane, Octane
Ko. 99.3 which, it was found, could be used the same as Iso-octane.
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 EKCLOSURE. (B)32.

- 2.. Experimental procedure: The octane value of the samples were

cemenermamrerse G O LTI LA G DY EOrlore T ReminO b OBl R O -Und €T~ L8~ 0nd ditton 10 uhich
the moisture of engine intake air was controlled by the anparatus
shown Fig. l(B)32.

"C. ‘~Experimentél Results.

‘ Table 11(3)32 .
| 0CTANE VALUZ OF PARAFFINIC FUEL
“{TVE.L. ¢ Tetra Ethyl Lead; edded)

Sample - T2 L. (%} Absol?tn q?nldity Ootane o,

42,6
42,6
42.6
l46 6
I.6 9

0,03 -

X-3 Q.05

0,07

€.10

5-1I1

0.20

g - 11 b
2!

0,02

6
£}
0.
5
2
&
5.
6
0,01 9
9.
8
5
8.
2
5
9.

0,05 - 1
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, Table III(B)32
‘me\us VATUZ™OF AHOMALIC TUEL

Sample T.E.L. (%) Absolute gnmidxcy Octans No..
5-6 49,8
6. 19.7
0- 16.2 496
e ‘, 281 500
2k 50,0
7 61.0
0.02 17.8 61.3
24,3 6.9
54 67.2
8- 0.05 2011 67.7
' 23.3 68,0
5.6 724
N 0,10 18.1 . 7420
28.9 75.0
5.6 7440
0.20 1813 75.2
228 75,8
6.0 L4
0 20.0 72.0
29,0 72.0
30.0 72,0
6.0 80.5
10.0 81.3
0.05 -12.0 o BY
19.5 - 82.0
30.5 83.1
33.0 83.2
B 6.0 81.9
S~V 0.07 20,0 83.0
355 8h.5
5.5 83.8
17.5 8i,.8
o 0.10 24,0 5.4
29.0 8s.
3005 _85.9
5,5 85.5
0.20 17.0 87.1
30.0 88.8
5.7 80.3
0 19.4 80.9
271 81,3 - |
9.2 83.0
0,02 16.3 83.3
25.1 8.0
5.8 85.4
8-V .. 0.04 ok 85.5
, 18.9 86.5
30.2 86.9
5.8 86,0
0.07 17.3 87.5
25,5 88.0
6.0 87.0
0.10 17.5 88.6
246 89.2
5edy 89.3
0.20 19.2 90,7
25.6 914
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R * Table IV(B)32 -
"OCTANE VALUE OF OTHEX FUEL i

sample . | T.E.L. (%) | Abﬂolute gumidity : Octane No,
el 73.7
0 10.4 Tha0 -~
1346 o2
214 S The5
' C . 505 85.1
0,05 18,0 - 86.14
! - 20.0 86.6
NI 3&-0 87-3
53 88.9
- B oo 9.7 89.5 .
0,10 10.2 - 89.8 .
14.5 90,0
234 920
. 6.0 93.5
0,20 14.0 95.4
- 5.4 76,0
0 19,8 - _76.2
22.6 76.3
6.1 8L.2
0,05 -~ 19,8 85.3
Catalytic ' 27.1 86.0
cracked - -
gasoline 5.5 87.8
-0,10 16.4 88,7
- 25.3 . 89,2
5e5° 91.7 -
0.20 17.7 92,5
27.7 I ely

ZII. CONCLUSION
From the experiment we found the following results:-

A. The influence of molsture on the difference of octane values of
unleaded gasolines was within 1 octane number.

B. .The influence of moisture on the octane value of leaded gasoline
_was remarkable. .

The difference amounted to 3 ootane when it was leaded 0.2% in'the, case
of 1noreasing moisture from 5 gm per cubic meter dry air to.25 g m7.

c. ’I’he correcting tormula, when the percentage of lead was from 0.07%
,to 0. 1%, could be shown as follows:
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: AN*=~M°'1*5°5 2 085..

from that of the- ggsoline at the .
moisture of 5 gn/m’ dry air.

» M. ' Moisture or atmospheric air
in gm per cubic ‘meter dry air,

The ourve oaloulated from this formula and plot of € »éfi'xhex‘x’t;lr résu‘iﬁ.;“‘
is shown in Figure 3(B)32. A -

i Figure 3(B) 32
ABSOLUTE -BUNIDITY ¢/m°
. ol
Add: Humldity control not used except experiment-lly.
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