PRINCE OF SONGKLA UNIVERSITY
Department of Civil Engineering
Midterm Exam: First Semester Academic Year: 2011
Date: 5 August 2011 Time: 9:00-12:00

Course: 223-321 Unit Processes for Environmental Engineer Room: A401

Instructions:
1. The exam has a total of 5 problems, 65 points as indicated in the table below.
2. Use of calculator and pencil is allowed.
3. One A4 paper (only 1 sided) is permissible in the exam room.
4. Write your name and student ID on each page of this exam.
5

. Write your answers in the space provided.
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Sumate Chaiprapat

Problem Score Your Score
1 10
2 5
3 15
4 15
D 20
Total 65

19



1. 8DUNHAMNNNIY UaztibanIdIA 289

® Carrying capacity (3 AzL)

® Eutrophication W3aNaBLNAWE LATHANTINY (3 AzUun)

® 1JfjN381 Photosynthesis L&z Respiration (HUFNN1IAIL) WDUTIOTLIHANNLANGNS
(4 AZUUW)
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2. lulanaulwindsaansousnldiuszinnlate asuan species va9lulasaniiiotos
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FITUTAGE first-order kinetic 1asdl k=02 d~ wazlunsla@ULAIRIaNNALIITURINTD
sun@liiinmInauatnsauy Tl (completely mixed) lusn1zauan (steady state) 34w

(M) ANMAULTNTUETBUNITVBIN IUNZLARIU (C, mg/L) (5 ATUUM)

(7)) 8ATINT RAVIKNBDNINNZERIL (Qu, M /s) (5 AZUY)

() ANUTNTURNTBUNITVDINN00NIINNLUARIL (Cy, g/L) (5 AZWY)

ARBILTN

AfaJIaan

Q, =300,000 L/hr
C, =10 mg/L
Q. =7 m’/min

Ce =7 mg/L
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4. tafninigesnannaddens (in series) lapdfAselunndauduuuy 17 order 39maang
AUWIRANUTNTUVBIUNNS (Co UAT Cp) (10 Azuww) wazaidIvuifisuitszuuladl
UseEnBmwmsthdagendnni 1lle Vi=V,=V,=V/3 uaz HRT 289320 A LY 6 3% Uaz k

=01d" (5 Azunn)

System A System B
Co, Q CA CO: Q CB
—M TR —* Emm—— B —>
CSTR CSTR CSTR
Volume = V; = V,+V,+V; Volume =V, Volume =V, Volume =V,
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5. sruLTTTasLFILLL Activated  sludge RHszuuMTIRaznaunsulFEmutngain e
qmm%nssu%aﬁé"mwmﬂm 4,000 m’/d BWIATILENDINE 1,000 m® FEATINMITINLAZNA%
9 60 m’/d Feaznoudnefandanududu 8,000 mgVSS/L 1euszuufi MLVSS 3,500 mg/L
WEsfdsuud sCoD 500 mg/L 29w
(N) HRT (days) (5 aztiwih) (V) SRT (days) (5 azul)  (A) Yops (9TSS/gCOD) (5 Aziibi)
(9) ANuFaINTEanTIan (kgO,/d) tiatfisanszuuil sCOD 10 mg/L (5 Azunw)
I@Umﬁﬁmai‘é’uﬂs:ﬁw%maamwﬁnﬂaoqﬁuﬁﬁua:mnamzuuﬁﬁdﬁ
Y = 0.45 gVSS/gCOD = [L,/k ks = 0.10 gVSS/gVSS.d
I, = Y*k = 2.5 gVSS/gVSS.d K, = 20 mgCOD/L  f, = 0.10 gVSS/gVSS
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