The University of Calgary
Department of Chemical & Petroleum Engineering

ENCH 501 : Mathematical Methods in Chemical Engineering
Quiz #7

Time Allowed: 50 min. December 4, 2001 Ar

Current trends at many airports is to install ‘wet walls’, These are miniature waterfalls
inside the terminals. Such walls perform many functions. First, it is pleasing to tired eyes and
ears - the aesthetics. Splashing water caims the nerves. As with a humidification tower, the
wall provides moisture for the space. Some heat will be removed from the water as a small
fraction of it evaporates. The water will also absorb from the air chemicals which smell and are
emitted by the people, cleaning fluids or the carpets.

One of the chemicals often emitted by the carpets is terephthalic acid, a mild irritant
which has a low solubility in water. This is absorbed by the water which is assume non-volatile
at given conditions.

Derive the equations (with the boundary conditions), which when sclved, allow a
determination of the steady state rate of uptake of the acid by the water.

Information and Hints:

1. Assume the wall is inclined at angle B to the horizon, the length of the wall is L (along
the incline) and the width is W, and the volume rate of water supply to the wall is Q.
The acid dees not react with water and its concentrations in air and in the water are
very low.

2. State all your assumptions and indicate how you will obtain parameters such as the
concentration or mole fraction of the acid at the water surface (x,,), given the mole
fraction of terephthalic acid in air as y, and atmospheric pressure as P.

3. Even though the geometry and operations are different, the logic of setting the problem
up is similar to that of heating up a fluid in laminar flow in a pipe.




Shhe' oz HZ Dee ¥ 2e3)

Ser “> —ea r‘i‘th# b '}w":"*z' __:

T — T R R e T —

e T e G
bete® S FRa gl (1)

—

o T it~ e arvvm—

¥ A<Te e -
= c)«.a-...tcd fo Sw lece-fe
Tds Tte e

==
3 A~
S
= ) 0 Z ) :}-rv—'l'@ua i AL |
[F = (Q—_’-—f" _ jﬁ_;—,‘g___ _! e et |

5 == = =gl
s S b E
s

— e PR el
=" Tized e+t = e bedsa e —____ S e ___




-2

MNP
\ Jo |

pal e - o Luap H_w__ Bl
‘h \ = -_--.-‘_H. i
A\ \ o P e ek

Y \"\h\!%h n““‘m"f,uxal-:-t FETTITYN. T e

il B :;‘('\ s ._.E?-'s-_* d;%‘ﬁ-muhc-ﬁ fc.lm-L-d'

_-_Li\.':fl*fj\_/g:_ — ;: S _'_j;'_'________.___.______________{

'ﬁ—al-r enf _ IR

T ek = RGeS wa!'a—)

= L_,.:swzt?»m;—:_ -.._.,‘J:«‘ 2".;.}.)...\.»‘-E:H = =1

o S = DS
ovhh + — S e Naj(""'d%j A+ N F-:j?q_j_w a(,?“_ e

5 = 3
| - CcaaNEER= %'—\'b'gﬁ__'*—w'ﬂkj_f!’e%# —h g
L e

S OO 1 77 BN SN Y s SN SV

S S S Y S o e

\ 7{_'1_ %‘l"\f-eﬁ L) A N?-j il.!-l'-"' -"_,.\.'fq t‘!“"“" -

=D, o dxp R I ]|
T - = = LNl e, B
G Ji S s




- Dr 3 'Ch 2 Crr » R =i
e v B S
— Ce(4:%) -
L s mi::l..r-c-}‘ = 52 Gz 9
- ._\I_; =2 CF z ..g',.....%_*a_ ..._Li%'v‘_r.%g_._._._._,_
! g =% B [ F . (R I T W
J ) =z (Sl tant TTREY =
| 3:-‘.,# R
- = =f B
— Onct_ Calg, 2) w eeern, Frg st
| *ﬂT_Q_u;Ié\H&'Lg =gl A=l n -.._T: dCé.-u-— Le AL"G.;MW\.I )
. oy wee of 2 ey — <5 gr.
: (@) ]s;‘?f-gg&ié__q"_f!__._@ﬁ_w@f TR, S
l' e i \ |
o —— S AWy — e Tha w .
| - Sl ) jﬁ!" L, woea : =
’ T=bl TA uphkle = S c,
' Yet2 e =
P 5 A A A i Sy TS P -
RIS
Tobed  To = 7. T e
A Tp ekt fNa
> s
wbs— g
= r ey
pxﬂ‘i‘l: =1 S az_i'_\l—
b - —_—
<o h W@_@;&Mﬁ%&_ﬂx&n )
]
— '




