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2, (50%) A 1-mm spherical carbon particle (p=1.5 g-fcms} reacts with oxygen from the
air (total pressure = 1 atm; 21% 0;) according to the shrinking core model at 500 °C. The
gas-phase mass transfer coefficient is 200 ¢cm/s (see Appendix). The chemical reaction
rate constant is 0.2 cm's (based on the external surface area of the particle). The effective
diffusivity of Oy in the ash layer is unknown, but it is expected that ash layer diffusion is
the RS, Estimate the value of the effective diffusivity, by assuming that the ash-laver
resistance term is at least a factor of 10 larger than the larger of the other two resistances,
Is this a reasonable value?

Bonus. Let's undersiond the value of 0.2 cnv's for the chemical reaction rate constant,
Show that this valwe means the following: If the reaction is 1% order with respect 1o (),
10055 of the carbon would be consumed in 1 b

Hine: 100% carbon consumption in 1 h means that the r’mmge} ruate is 1 g Cig G

[ke = - [ﬁ D, ?

b‘& .IDQ lk‘ \‘Eﬁf’kﬁmﬂ, surdate ares. ilo

+\n 4+l
( i > 3 < B ; b3
—_— = . — s — = = gy —
5 it L i
g TP L R AT MR P Tn R
Ape = S S
Cm,

+y OK, See WY,\:’“G‘S}
“ﬁ%mnMuMnd%mT ‘E 'C%,‘ua'uh

esisonces .

At \mokC: £
“T\:{uia—_‘af(;@ t;-_ ._%_E‘:—L; \'@:{.T_ugf Tkt s §
R 6 L

1
x Ei\: ') o %(ﬁt.ﬁ& ";:’w.m)
AL g g i‘“ =) = i"i;‘_(—“f)

&8 AW 2D W
5 L_____H_Em__—g = 0.D1S (”h: X )

page2/6


https://byltly.com/27ryso

DOWNLOAD



https://byltly.com/27ryso

UPDATE: 1 sec ago

lea8611b2a

page 4/6



page5/6



page 6/6


http://www.tcpdf.org

