PRINCE OF SONGKLA UNIVERSITY

Department of Civil Engineering
Midterm Exam: First Semester Academic Year: 2008
Date: 1 RIN1AN 2551 Time: 9:00 — 12:00

Course: 223-321 Unit Processes for Environmental Engineer Room: A 401

Instructions:
1. The exam has a total of 5 problems, 100 points as indicated in the table
helow.
2. Use of calculator is allowed in the exam room.

3. This is a closed book exam.
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Sumate Chaiprapat

Problem Score Your Score
1 25
2 20
3 20
4 10
5 25
Total 100
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1. nziasuussnisTuiFenlsenuuimils auzfdthanasasdnuianislnaidnedredaiiiaslasnin
0‘: 1 = o = t a o =3 ' A’
nnmrasundalienuandnluplasbunidegein duaasasgl windSiasvamziasuuisil
| 7 3 a A ¢ a ' a v . . . -
Wiy 100 m” uazlunziasumsdun3IdifanstasaanuausITNINGeRe first-order kinetic lanil
-1 P A [ af wa . 6 .
k=0.2 d LLa:'LumLamuLmouua@wmLLsawmmmawumlmmmauamaamﬂjsm (completely mixed)
v W a = 4 3
M a) anududussdunidvesilunziasy (C, g/m’) (10 AzlUL)
a v 3
b) 8@31MT IAVBIUNBENIINNELAEL (Q,, M /s) (10 AZLUU)
¢) anuituTuasaun3dyaninaanannziasy (C,, mgiL) (5 AZUWY)

ARBILIN
AapIaaNn

Q =5 m’/s
C,= 10 mg/L
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PWAWSEARNTNIW (wieidu %) 1asszuudauuy plug flow reactor Las complete-mix reactor Way
P ' ' o a a | e [ a & o A 3 6 o ¥ a
Lﬂ%mumﬂmwamﬂ@wﬂs:aﬂﬁmwgommu lesSanasvastadfnsoliviniud 2 m” thdaduduany
v W [ 3 aaa o & & d . .
\iudu C, = 500 mg/L §as i3 va Q = 3 m/d wasUJAseniudanssasuuduuny 2™ order kinetic

2 3 3
(re=k.C) N k = 1.2 m /kg.d (20 PELLHM)
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3.

. . 4 ¥
IWI6T COD 9 glucose  (CoHip0p)  LWWUIY Qeop/Tgueose TILBBRAANYTOLLAUIUAL
afuaulaaanlad uaz COD 289 biomass (CaHNO,) TWWUIY Geop/Gus  BEBFABANY TR LA
mivaulasanled uazuanlufly (NH,) (20 fzuuw)
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4. 3MagUszuL Activated Sludge tangLuuwiansrynlsznaudng g uasinnuaaiuysdne g eunuy
FINA (10 ATUU)
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YUY Activated Sludge F9Hufi MLVSS 3,000 mgiL HuSunastiadinainiensiniy 1,000 m® wazdas
msvlmamauf’u'ﬁyghmuwhﬁ’u 5,000 m’/d szuynTn gharinaznow (wasted sludge) 59 m’/d Tag/lu
ihaznauiifianudiudurini 8,000 mgvssiL ﬁﬁL%yﬁLﬁﬁg’Jks:uu (influent) & soluble COD 500 mg/L
fautinfiefinananszuy (effluent) ﬁmmanﬂsnmﬁaagﬁwmn
299 a) SRT (d) (5 Azluw)

b) AszUsINNIEILINNAT (volumetric organic loading, kgCOD/m’.d) (5 ALLM)

c) F/M (gCOD/gMLVSS.d) (5 aiuw)

d) ANAaINITaaNTLAUIAIT UL (kgO,/d) (5 NZiLibi4)

e) Observed Yield (Y., gVSS/gCOD) (5 Azltisih)

K (1+ Kk SRT)

S =
SRT (Yk — k) —1
X,V
— T
Py wvss =
’ SRT
srT Y v(s, —s) X,,.SRT
= +f,.k, X SRT +—2——
HRT )\ 1+ k SRT HRT
QY(S,—S) f,k,Y.Q(S,~S).SRT
Py wvss = ° + ° +Q.X,,;
’ 1+ k, .SRT 1+ k,.SRT |
% f,.k,Y.SRT X,
Y — + d' " d + 0./

obs

14+ k,.SRT  1+k,SRT S,—S
R, =Q.(S, —S)—1.42.P, ,.
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