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PRINCE OF SONGKLA UNIVERSITY
Department of Civil Engineering
Midterm Exam: First Semester Academic Year: 2009
Date: 31 July 2009 Time: 9:00-12:00

Course: 223-321 Unit Processes for Environmental Engineer Room: S203

Instructions:

1.

The exam has a total of 5 problems, 65 points as indicated in the table
below.

Use of calculator and pencil is allowed.

One A4 paper (2 sided) is permissible in the exam room.

Write your name and student ID on this exam sheet and your answer
booklet.

Write your answers in the booklet provided and turn it in with this exam

sheet.
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Sumate Chaiprapat

Problem Score Your Score
1 10
2 10
3 15
4 15
5 15
Total 65
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1. aTunendnmIvinukesUToufiouszuy DAF wuud recycle was wuy'laiil recycle (10 azuuw)

2. BOD, vasdantnatheratianil (water sample) fienuriny 50.0 mgiL fpandianacaeGudunaia
datnafiiniy 0.4 mg/L amAidnaandanarmevsainauszwinsihdstnatuiidaan (dilution
water) nadanaunsUuLua 5 % JAvany 2.50 mg/L Tumsiinrevasiildindaating 40 mL
210 TIATER BOD §153na5 300 ce. 3sdmaudaandianszansvasinians (10 azuuw)

3. sanmafiadjisonludsdfnsolifluuuy enzyme-catalyzed substrate w3afii3un31 saturation type
kinetics AYANNTS

kC
te = —
K+C
I(ﬂﬂ k = maximum reaction rate, mg/L.min

C = substrate concentration, mg/L
K = half saturation constant, mg/L
3.1) 29 plot uazeBursaunstnedu widhla (5 azuuu)
3.2 lfaumw”wm”uﬁﬁﬁmsﬁgﬂﬁ MEINMINIadiamand) iafiszninnuiunuiues
FTERINANMUTUTUVBIDMNT (C) Uazian () luszuuuuune (batch) (5 ATUUW)
8.3) windansldruudusininmlunatiisnenmisii 90% e k = 40 g/m”.min uaz K
= 0.1 gL asdnaldiamwnitle Teammualwanudutusasamssuanlug
Ufinsoltvinniy 800 mg/L (5 Azunw)

[ a 6 [ - . . . aaa o & I t
4. funinleetinnGeedanu (in series) landfisonludanszeaduuuy 17 order 2aulisuifipuainy

NTUVBIUNTIY (Cpp UAZ Cpg) (10 ATUUW) LLa:szq’hs:uu‘l@ﬁﬂs:ﬁﬂ%mwggmiwﬁ'u (5 AzLUW)

C2A

- Plug Flow Reactor > >

CSTR
Volume =V,
Volume =V,

CZB

cSTR > Plug Flow Reactor >

Volume =V,
Volume =V,
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5. sruuthvainduuy Activated sludge ﬁﬁszuun’mumnauné’u‘l‘ﬁﬁm%’uﬁ'\ﬁ'ﬂﬁnﬁﬂqmmmsw%aﬁ
é’nwmxlmhuﬁauﬁgafgﬂ (peak month) #fl
- 9aTIMTINA 4,000 AU.N.ADIU
- {1a@ 800 fiadnsudedng
- eznaviliawnsndesannls w3a nbvss 200 Sadinsudedns
- amududuvaseznaudiaindiun
TaownifilaasfudszvBusinaedyasniuniduazninduszund Tt
- Y =0.45 gVSS/gCoD = p, /k
- Kk, =0.10 gVSS/gVSS.d
- W, = 2.5 gVSS/gVSS.d
- K, =20 mgCODIL
- f,=0.10 gVSS/gVSS

Tastwuals
- bCOD = 1.6 * BOD
- SRT=10d

- Return sludge = 8,000 mgTSS/L
- Aeration tank MLSS = 2,500 mg/L
- TSS %84 effluent 37n clarifier = 15 mg/L
RNl
5.1) soluble BOD 18931719 (mg/L) (3 Azunm)
5.2) Banasdadneimefidasms (M) (3 AzUuw)
5.3) USu1mundnznan biomass fifinu (kg/d) (3 ATUUW)
5.4) AUADINTEENTLAW (kgO,/d) (3 AZUKW)
5.5) Oxygen uptake rate (mg/L.h) (3 ATLUU)
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