-Eﬂfh?he volume of microbial culture is observed to increase with time, t, a
‘to the formula:

V(em®) = 3. I;Ie'fE-'-,m' where tis in seconds

a) What are the units of the constants 3.0 and 1.5?

(s bad 3 (CMEJLJ/
Censtad 15 (<7 35—‘5/

b) What is the value of V at t = 30 seconds?

L5 }
V=3ig

he { 30
V= 3¢ e Sl Ris . o 3/

Q2: Using the dimensional equations convert: 921 kg;’ma to b, /ft’
—r

92| ﬁ[ L o} £ w535 R
> Jn.w';gfrnl:j |';"-'"'“"“3 )2

= 1000 g = 0.001 metric ton = 220462 Iby, = 3531391.
=160z = 5% 107 ton = mmgaﬂmtg.:_

1m= 100cm = 1000 mm = Iﬂ‘mms{pm}
-Hﬂmlm.ﬁ:lmﬂﬁﬁ__
1ft = 12in. = 1/3yd = 03048 m = 30.48¢

1m’ = 10001 = 10° cm? = 10°mL.
353145 I = 22083 i
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b) Plot the data as you decided in (a) to determine the mefﬂr.ieﬂf@al‘f {b)
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b) How many moles of n-heptane are in 150.0 kg of the mixture?
A= o) = W
wep b\

hip Mo
K o= weass \ep

MRS A = E4=s "'—,ﬁ’ “L‘K:"_'.“'\ 4 .. 5
MADSE | = d g \oG . /'6 \ __% W= 2
QP = 2o "F:lg/ )ﬂ .

¢) The flow rate of n-heptane in the mixture is to be 120 Ib-mole/h. What must the mixture
flow rate be in Ib,,/min? Sy
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r—

EHW = EB.{JE The stream flows to a :ondense.r where some haﬁaneis‘ﬂq
le mass fraction in the gas stream leaving the condenser is 0.140 g hexane/g.
condensate is recovered at a rate of 1.50 L/min.

n:{/(/m f i) g wa {74/!-“.‘1

Condenser

0.220 mol CeH14/mol Mﬂ-},.{d Jl e ﬂ”ﬂ*"ﬂ' JJ |
am.]r(; foward ez Ny Jask

H sy

”.L*: o 'b‘-g!‘a .

Liquid condensate o & ;j‘ o
‘ﬂ%-% &—F1.50 L Cofig/min 0 T

VWor W W gt -} “\h—-ﬂﬁ{.“"ﬂ‘ﬁd __T“ -
1- Complete labeling the flowchart and do degree-of-fréedom ana]ysiﬂ_ A Wnld

2- Whatis the flow rate of the gas stream leaving the condenser in mol /min?
3- What tpercentage of the hexane entering the LﬂﬂdEI‘lSEI‘ is recovered as a liquid
(mol liquid hexane /mol hexane in feed)?
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1 ility chart, estimate the final volume of the gas.
- E'Eh =
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