where f is the is the degree of freedom of an oxygen molecule, R the gas
constant and T the absolute temperature. Since Eq. (2) can be written in
the form

1@ P O
o, E—3RT T ELfRT’

Eq. (2) or (3) is another expression of Eq. (1). From Eq. (2) o~ (3), the activa-

(3>

tion energy E and the temperature coefficient of ¢; was estimated as shown
in the next table.

Table 1. Temperature coeflicients of lower limit and heat of activation.

Combustible « Ié/? : Temp. Coeff. (x 10%) Ef(Kcth[mo]g)

‘ cal/mole £Cy5T obs. fcRa/ﬁ:Q rom Eq. (3)
Hydrogen 58 cﬂé?s%iy 205 | 12 | 770882 :100°C)

. 0.030 . .= 100
Carbon monoxide 68 C 2% D15 12 12.8(152 ; 100°C)

. - 0.045 - .
Ammonium 76 (—E(T) 211 9 15.9(17.522 ; 100°C)
Methane 196 (0—‘5(2)202-3 s 44 4 | 13.1(55%;100°C)
Pentane 75 (&g%gl 211 | 09 | 13.8(1532%;17°C)
Benzene 751 (0‘22{2)4 J:16 | 09 | 12.8(1.372;100°C)
Toluene soz | (202523 | 08 | 1380126%:10000)
Ethylene 311 32%253: 25 | 23 |127845%;17C)
Acethylene 302 0Ny 23 | 23 | 106(2902;17C)
Methanol ; 150 %%6—): 8.0 4.7 13.4(7.525 ; 50°C)

! 0.007 - . )
Propylalcohol 438 (~—1-5-0—7 47 1.6 13.4(2.4524 ; 100°C)
Acetone 395 C 0'2888 J: 80 1.8 | 13.8(3.0%;25°C)

Mean value of E: 1208.

3. Theory of Limit of Inflammability. (1II)
Upper Limit
Rempei Goto and Nishio Hirar
(Goto Laboratory)

Similarly to the case of lower limit, the eergy of combustion (¢) equally
distributed to every degree of freedom of molecules in an unit volume per
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one molecule of oxygen at the upper limit C: was given by the relation

£ = .Q;;L + YRT D

Where Qo is the heat of combustion per mole of oxygen, F the total degrees
of freedom in the unit volume (the value of Qo: for most of combustibles
takes almost constant value 100 Kcal. Now it was assumed that inflamma-
tion can occur when the energy distributed to every one molecule of oxygen
in the unit volume exceeds the activation energy E. Thus the condition for
inflammation at the upper limit C; was given by the relation

fie = £ (92 + IRT) = @
or
E = £ {LRT + Qouf5 o+ + S fi0} @
or
BE — =
%Z:H__h—ma)—i.@—zgf.;’;)'%o‘ @

-where fy is the degree of treedom of an oxygen molecule and /B that of com-
bustible gas molecules. From Eq. (3), E was estimated to be 8~16 Kcal, as
shown in Table 1. k

Table 1. Upper limit and activation energy.

Combustible ‘ 78 C: (%) | E (Keal
- Hydrogen 7 715 (20°C) 7.7
Carbon monoxide 7 70.0 (20°C) 8.4
Acethylene 18 55.0 (17°C) 6.9
Ammonia ‘ 18 255 (20°C) 12.6
Methane 24 13.0 (20°C) 154
Pentane e | 45 (a70) 140
Benzene 66 | 53 (100°C) 16.1
Ethylene . 30 13.7 (A7°C) 14.0
Methanol 30 25.0 (100°C) 16.6

Further, experimental results showed qualitative agreement with the

tendency given by Eq. (4), i. e.%,— increases with fB and decreases with the
2 N 2 . -

temperature rise. Fig 1 shows the correlation between upper limit and de-
grees of freedom of fuels, . '

(83)
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Fig. 1, Correlation between upper limit and degrees of freedom of fuels,

4. The Dielectric Constant‘of“Liquids at Microwave Frequeacies. (II)
Measurements of the Dielectric Constant at 3 cm Wavelength
Naokazu Koizumr
(Goto Laboratory)

"The method of measurement of the complax dielectric constant (e¥=¢ —
7€7) at 3 cnd ‘wavelength with the waveguide.apparatus was discussed and
some measurements were made on aliphatic alcohols

The block diagramm of the test apparatus is shown in the figure. The

details about waveguide components have been already reported (This Bulle-
fin, 28, 55 (1952) ).
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