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Lifnmﬁ' dau

. Tai liéu ndy dudc bién soan, cdi ti€n va b sung tir quyén “X& lj nude thii —

Ao Tinh todn thiét ké cong trink”, xuat bin nim 1974 - Dai hoc X4y dung Ha
' Nbi, theo mét trong cdc muc tiéu ciia dit 4n hdp tic Viet Nam — Thuy S¥:
. Ting cudng ning lyc dao tao vi nghién cdu khoa hoc cho Vién Mai truding va
| Tainguyén - Pai hoc Qudc gia Thanh phd HS Chi Minh.

. Dva vio nhifng ti€n bd clia cic nudc vSi nhitng trudng phdi khdc nhau va mot
g s& phin dugc Vién Méi trudng vi Tai nguyén nghién ctfu trong ahitng nim
qua, tii litu niy nhim muc dich gidi thidu cho sinh vién tham khdo c4ch tinh
todn va thi€t k&€ cdng nghé x1f 1y nude thii sinh hoat va nuée thdi cong nghiép,
gidp sinh vién d€ dang hon khi 1dm d6 4n mén hoc, Iudn vin t61 nghigp vi |
tham khao d€ nghién cifu tinh toin thi€t k& cic hé théng x& 1y nudc thai khi ra
¢Ong tic.

* Hién nay, chiing ta con thi€u rit nhiéu cic nghién cfu cd bdn 48 xdc dinh céc
thng s6 tinh todn thi€t k€ clia cdc cOng tinh don vi trong cdng nghé xd ly
nude thdi. Do vy, trong tii liu nay ¢ gidi thifu mdt s6 md hinh vi phudng
phap nghién citu d€ gilip sinh vién lam quen vdi cdch ti€n hanh cdc nghién
ciiu thuc nghi€ém, xdc dinh cdc thong s6 tinh todn thi€t ké phd hop véi digu
kién cy thé cﬁa tirng dia phudng.

Tai lidu nay mang tinh chat tham kha o hon 13 cdc vi du m3u vé tinh todn tl'ué't
k€ cbng nghé xit 1y nudc thii. Trong gué trinh bién soan, chic chin khong
tranh khéi cdc sai sét, kinh mong nhdn duge nhitng ¥ ki€n déng g6p clia ban
doc. -

o b€ tinh todn thi€t k& cong nghé xi I nudc thii, sinh vién cin swu tip thém
i ‘cdc tai 1iéu, vin bdn sau diy:

[. Tiéu chuin Xiy dung TCXD-51-84: Thodt nudc — Mang ludi bén ngodi va
 cong trinh. NXB BS Xy dung; |
Z.I Béng tra thily Iy¢ mang ludi thodt nudc;

3. Cic qui dinh va tiéu chuia vé bido vé méi mudng — B m hoc va Cong
nghe & B Tai ngu}rén va Méi trudng.
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ir. nhifng kién thﬁ":: dugc trang bi trong nhi truing. sinh vién ¢6 thé sang tao
A Giah todn thi€t'’k€ theo cdch riéng clda minh, mién sao dat muc dich cudi

ing 137 ¢cdng trinh x 1y hoat ddng c6 hiéu qud. s6p phin thiét thue cho cong

=y

16¢ bdo vé mdi trudng, phdt trién bén vime dit nudc.

GS5.TS. Liam Minh Tri€t {Chi bién)

i

Lgi cam on

MOt trong cdc muc tiéu va ndi-dung chinh cia Dy dn hdp tdc qudc t& Viét
Nam — Thuy S§ “Tdng cung ndng lte dio tao va nghién citu khoa hoc cho
Vign Moi truimg va Tai nguyén™ do SDC i trg giai doan 1.(1996 - 2001), gia
doan I (2001 = 2004) va giai doan 3 (2005 - 2007) 13 cdi ti€n chuong trinh dio

tao sau dai hoc vi-bién soan ning cao gido trinh phuc vu tot cong tdc dio tao |
nginh Mai trudng. Tai liéu nay ra d&i trong khudn khd ciia tinh lhin hop tic

&4y thién chi dd.

Thay mit cho tat cd cdc thinh vién tham gia dv dn cla Vién Moéi trudng va
Tai nguyén — Dai hoc Quéc gia Thanh phd H6 Chi Minh, chin thanh cim on
sdu sic chinh phi hai nudc Thuy SY va Viét Nam da ﬁng hd m:mh mé du’ in
h&t sifc c6 ¥ nghia vd day tinh hitu nghi ndy.

Chéin thinh cdm on ¢d quan hcjp tic phdt trién Thuy S§ (SDC) i trd cho du
én. Cdm on Ngai Capt. vi GS.TS. S.Taradellas, Ngai S.0liver, TS. Herren va
tit cd cdc thinh vién cla SDC Ha Néi, Pai hoc K¥ thudt Hodng gia Thuy 5y
— Lausanne (EPFL) di gnip da [ﬁn dinh cho du an.

Cim on sdu sic Bo Gido duc & Pio tao, Bﬁ Khoa hoc Cong nghé, B6 Tai
nguyén va Moi trudng, B& K& hoach — Pau tu, Pai hoc Quoc gia Thanh phd
Hé Chi Minh da hét ldng Gng hd dé du 4n dat két qud mong mudn.

L&i cdm on sﬁu sdc v chin thinh dén t4t ¢d cdc dong nghiép céa Vién Moi

trudng vi Tai nguyén — nhitng ngudi da cé cong déng gép to 1dn, gin b6, thiy
chung vdi sit nghiép xay dung va phdt tri€n Vién wong nhiing nim qua.

GS.TS. LAM MINH TRIET (Chi bién)
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Chuong 1

- MOT SO KHAI NIEM VA THONG SO
CO BAN PHUC VU TOAN THIET KE
CONG TRINH XU LY NUGC THAI

1.1. GIGITHIEY

Céc hoat d6ng ciia con ngudi Iudn gin lién véi nhu cdu s& dung nwée cho cde
myc dich khdc nhau: cho ddi sBng sinh hoat hang ngay, cho nhu ciu sin xnit
cOng nghiép,.. va thii ra cic loai nude thdi argng Wng c6 chifa cdc tic nhin
giy 6 nhim sau qud trinh s dung. Nudc mua, vén dude xem 12 ngudn nude
sach nhung vin c6 khd ning bi nhiém bin do ti€p xic véi cic chit 6 nhiém
trong khi quyén va 16i cudn cdc chit ban tich ty trén mit dit vio cdc ngudn
nuéc. Néu khéng dude ki€m sodt, qudn Iy 10t va khong c6 cdc bién phdp xit
I¥ hitu higu, cdc dong thdi d6 s& gdy nén nhi€u vin d€ nan gidi vé ngip ting
dudng phd, 6 nhi€ém mbi rudng va 6 nhi€m cdc ngudn nudc, phd vd mbi cin
bing sinh théi tw nhién vi Iam mét di v& my quan ciia céc trung tim 45 thi.

Dé bdo-vé mbi trudng vi duy ti cdc diéu kién sdng trong lanh, cic loai nudc
‘thdi cdn phai dudc ki€m sodt v quin 1 nghiém ngii. Mot hé théng quin 1§
nude thdi hién dai cdn phdi xem xét d€n cdc yéu t8 san diy:

1) Céc ngudn phét sinh nudc thai; |

2) Cic cbng trinh i 1§ cuc bd nwdce thii ngay tai ngudn thii;

3) Cac hé th8ng thu gom nudc thai;

4) Cic phuong tién chuyén tdi nudc thai;
; 5) Hé thdng xi I¥ nudc thdi tip trung & cudi mang Widi dudng Ong; vi
] 6) Cac cﬁng' trinh thdi b6 nudc thii vao nguén ti€p nhin: sdng, ha, bifn_.

F
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v . Phdn thu nkr.ﬁ' — NHUNG VAN DE CHUNG

MGi tong quan giita cdc y&u 18 trén dudc thé hign bang sd -:15 kh&i nhu trén

Hinh 1-1 vi dugc md 2 nhu trong Bing 1-1. Cing g1ﬁ'ng nhu d&i vdi cdc hé
théng cip nudc, hai y&u t§ quan trong can phdi dude b3 sung thém véo trong
mdt hé thﬁ'ng quin 1y nudc thii 4 Luu hasng va chdt lugng (Bang 1-1).

Picu k:i&n quan trong khi tinh todn thi€t lr.é cling nhu trong quéd trinh vin
hanh, quan Iy hé thf-'ng thoat nude néi r:hung va xit 1§ nudc thii néi ri€ng la
s hi€u bi&t mot s6 khdi niém va thong s§ ¢ bén vé nubce thii (thach phin va
tinh chat clia nwde thii, cong nghé x¥ ¥ nudc thii, ngudn tiép nhin nudc thai
sau khi da x@t 1y...).

Sy hidu bi&t thiu ddo cdc vin dé néu trén ciing 1a mét yéu ciu khong thé
thi€u duge 481 vdi cin bd quin 1§ méi tradng. |

~ Céc nguon phdt
sinh nudc thai

i >~
X If'cui: bd ngay
tai ngudn thii

)

Thu gom
nuffe thai

i» : P
Vin chuyén va
bom nude thii

Hé¢ thong
x I¥ nude thai

Y

Sit dung Iai nudce HINH 1-1.
thdi hodc thii bé M&i mrong quan giifa edc thinh phin nhﬁc ning clia mét
vio nguon ti€p nhin hé thong quin 1§ nudc thai do thi.

mj-u&nﬁ’x&i;mgﬂvﬁrnﬁmsﬁmainpﬂutvu_rmﬁmimm:frxﬂ' 3

BANG 1-1.

Cdc thanh phﬁnchri‘c nﬁng cila m{t hé théng quan Ij* nuéc thiidﬁth;

Thanh phan Nhﬁngye’uta'qmn:ﬁm Mb ta

chifc niing chinh trong vig¢c thiét ké

Ngudnthdi  Luu higng/chdt lugng Cacuguﬁunmacthammcﬁpmqgn o
cir, khn thuong mai, Mquan,mﬁgmi
bénh vién, c&ckhumngngtnép‘ﬁnq
s& cOng nghiép riénglé,..

Xit 1§ cocbd Lt luong/chat lgng Cﬁcnaugu}nnuﬁngﬂéx&mmhgm"

{ai ngudn thai dléuhﬁallmluﬁngnudcthiunﬁgﬁn
thii vao he¢ thdng thu gom -

Thu gom L Iugng/chat hrgng Céc:ﬂngmnhdimgdéﬂmgomﬁfﬂ:' "
thai tif cic nguon riéng 1& trong mﬂ
cong déng din e -

Vinchuyén L lugng/chdt Iegng cicmngumhdﬁngaéhamvachuyén
(i nudc thii d€n cdc ram xily

Xit Iy Luu luong/chat ludng Cic cong trinh ding d€ i 1§, lam sach.

- nudc thii d&n mite @5 cdn thiét rude khi

thii vao ngudn Gép nhin | ,

Strdungla/  Luu hgng/chdtlugng Cic cong tinh ding d€ sit dung laiva

thii b3 . ' thii bd nwdc thii da duge xi¥ 1§ vi bim

i

et
.___.r"

hinh thanh trong qua winh xi 1

Tmﬂcghéfrﬁﬁ’l'iug {a cing tim hi€u qua vé& nhitng khéi niém va thong s5 cd bin
d6iv&i nude thai sinh hoat vi nudc thai cong nghiép. -

1.2. NUGC THAI SINH HOAT VA NUGC THAI CONG NGHIEP

Nudc thii dudc quan tﬁm chinh trong thi liéu ndy gom 2 loai: nuSc thdi sinh
hoat vi nitde thii cdng nghiép.

1.2.1.Nwiéc thai sinh hoat

Nudc thﬁi sinh hoat 1i nude ducc thdi bo sau khi sif ﬂung cho cic muc dich
sinh koat clia cdng dong: m, gidt gid, tdy rita, vé sinh ¢4 phin,... Ching
thuding duge thiira tif cdc cin b, cd quan, budng hoc, benh vién, chd, va cic

htto-//sachx ua thuvi enso. i mfo




ﬂ B | Phan thit nhdt — NHUNG VAN BE CHUNG

edng tinh cong cHng khic. Ludng nudc thdi &inh hoat ciia m6t khu din eu
phu thudc vdo din 6, vao tiéu chuin cip nudc va dic di€ém cia hé théng

thodt nuée. Tiéu chusn c&p nude sinh hoat cho mét khu din et phy thude vig

khi ndng cung cdp nudc ciia cic nhi miy nude hay cdc tram c4p nudc hign
¢6. Cdc trung tim db thi thudng 6 tiéu chifn ¢ip nubc cao hon so véi céc
vilag ngoai thanh vi ndng thén, do d6 lvong nudc thii sinh hoat tinh trén mbt
ddu ngudi ciing c6 sy khdc biét gia thanh thi va ndng thén. Nude thdi sinh
hoat & cdc ung tim d6 thi thudng dude thost bdng hé thong thodt nudc din
ra cdc séng rach, cdn & cdc vilng ngoai thanh vi nong thén do khéng cé hé
thong thodt nwde nén nudc thii thudng dudc tiéu thodt tw nhién vio cde a0 hd
hodc thodt béing bién phdp tf thim.

Thinh phﬁu cta nuée -thé.i sinh Img-t'gﬁm 2 loai:

® Ntrﬂ; thii nhim bdn do chit bai r.ié’t_ ciia con ngudi tit céc phong vé sinh;

¢ Nubc thii nhiém bdn do c4¢ chat thii sinh hoat: czn ba tit nha bép, cdc

chdt rifa tr6i k& cd 1am vé sinh sin nha.

Nudc thai sinh hoat chita nhiéu chat hitu co dé& bi phén hily sinh hoc, ngodi ra
con ¢6 i céc thanh phin v6 cg, vi sinh Vat va vi triing gdy bénh rit nguy
hiém. Chil hitu co chifa trong nudc thii sich hoat bao gém cic hap chi't nhu
protein (40 + 50%); hydratcarbon (40 + 50%) gom tinh bot, dudng vi
xenluld; va cdc chdt béo (5 + 10%). Nong dé chit hitu co trong nwdc thii

sinh hozt dao dgng trong khodng 150 + 450 mg/L theo trong lugng khd. C6

khodng 20 + 40% chélt hitu c6 kh6 bj phan hily sih hoc, G nhitng khu din cy
d0ng dic, diéu kién v& sinh thip kém, nwde thii sinh hoat khéng duge xit 1y
thich ddng 12 mot trong nhiing ngudn giy 6 nhidm ma;i tr¥ng nghiém trong.

3¢ di€m quan trong cia nwbe thii sinh hoat 14 thanh phin ciia ching twdng
16i 6n dinh (xem Bing 1-2), |

1.2.2.Nuéc thii céng hghiép

Yudc thai cOng nghigp duge tao nén sau khi 43 sit dyung nwde trong cdc qua
rinh cdng nghé sdn xuit cia cic x{ nghiép cong nghi€p. Pic tinh 6 nhiém vi

Ong do clia nudc thii cOng nghiép r4t khic nhau phu-thude vio loai hinh

- Ong nghiép va ch€ d5 cong nghé Ira chon. Loai nw6c thii nay cé thé bi 6
hiém do cdc tap chét c6 ngudn g6 v6 co hodc hifu cd. Trong thinh phin ciia

Chutong I - MOT SO KHAI NIEM VA THONG S CO BAN PRUC VU TINH TOAN THIET KE K
oy ’

chiing ¢6 thé c6 chita cdc dang vi sinh vit (d%c biét 1a nuwde thii cda cdc nhi
mdy gi€l m8, nha mdy sia, bia, dwdc phim), cdc chél c6 ich cing nhy cic

chit dde hai.
Trong xi nghiép cong nghiép, nubc thii chng nghiép gbm:

a. Nudc thii cong nghi€p qui wdc sach: 13 loai nuc thii saw khi dude sit
dung d€ 12m ngudi sin pham, im m4t thi&t bi, Jim vé sinh sin nha:

b. Loai nudc thdi cOng nghiép nhiém b&n dic rung cda cong nghidp d6 va
" ¢An X& I¥ cuc bb trude khi xa vio mang lwdi thodt nudc chung hodc vio
nguodn nwde thy theo mic 46 xi 1y.

Can Iwu § ring, viéc x4 nu6c thii cong nghiép vio mang Iuéi thodt nudc
thiph phd hay vio ngudn nu6c c6 thé Ia didv hoa hodc khong didu hda (vé
lru wgng va ndng d9), 6 thé lién tuc hodc gidn doan. Vi vdy trong viéc lra
chon céng nghé xif 1y thi nhitng dic di€ém rén cin duge xem xét gidi quyét.

Thanh phan gdy 6 nhiém chinh ciia nudc thii cong nghiép Ia cic chit v6 cd
(nh& mdy Iuyén kim, nha méy sin xudt vit liéu xdy diag, nhi mdy phin bén
vd ¢d...), cac chdt hitu ¢d dang hoa tan (th6ng qua chi tiéu NOS), cdc chit hitu
¢d vi Iudng gdy mili, vi (phenol, bezen.), edc chit hitu ¢d kho6 bi phin hiy
sinh hoc hay bén vitng sinh hoc (mét s§ dang thudc rir sdu, thudc diét cd..),
chit hoat tinh bé mit ABS (Alkylbenzene — Sunfonat), mé1 s6 cic chit him
cd ¢6 the gdy doc hai cho thiy sinh vit (benzen, chlorebezen, nitrophenol,
toluen...), céic chat hitu cd 6 th€ phin hiy sich hoc twong t nhyr trong nuée
thai sinh hoat. |
Trong nudc thii cong nghi€p con c6 thé c6 chita ddu, md vi cde chit adi, cac
chdl I¢ Iitng, kim loai ndng, c4c chit dinh dudng (N, P) véi ham lwdng cao.

0 Hinh 1-2 gidi thiéu so d5 khii quat cita mot hé théng thodt nude d6 thi (bao
gom mang lwdi thodt nutdc va wam x& Iy nudc thii) vi moi quan hé cia
chiing v6i ngudn ti€p nhin, -
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HINH 1-2.

Vidu minh hoa cho hé thSng thodt nude db thi,

1: Ranh gidi v vifc thodt nudc; 5: Céng ahanh thodt nudc;

2: Khudincr: 6: Cong chinh thy gom nude thii:

3:  Xinghi€p cong nghiép véi xit 1y cuc 7: Giéng tran; !
b nude thii va x4 vao mang 1us: 8:  Tram xif I¥ nwdc thii tip trupg cho
thoéit nube 46 thi; toin b Iou virc; ‘

4. Xinghi€p cdng nghi€p véi xir Iy cuc 9: X4 mfdc thdi sav xi¥ Iy ra sdng
b nwdc thai va xa trec ti€p ra kénh; {Phuong 4n x3 giita déng).

1.3. THANH PHAN VA DAC TiNH CUOA NUGC THAI
Cdc chit chiva trong nudc thii bao gdm: cdc chat hitu ¢, v6 cd vi vi sinh vat.

Céc chit hitu cd trong nwde thdi sinh hoat chi€m khodng 50 + 60% 18ng céc
chat gém cdc chit hitu cd thyc v4t: cin bd thyc vat, rau, hoa, qui, gidy... va
cdc chit hitu od dong vt: chilt thi bai tiét cia ngudi va dong vat, xéc dong
vat.. Cde chit hitu c6 trong nwdc thii theo dic tinh héa hoc gbm chi y&u I3
orotein (chi&m 40 + 60%), hydrat cacbon (25 + 50%), cdc chit béo, diu ma

Chumg I — MOT 50 KHAI NIEM VA THONG S0 ©G BAN PHUC VU TINH TOAN THIET RE =

(10%). Uré ciing 13 chit hife cd quan trong trong pudc thii sinh hoat. Nong db
c4c chit hitu co thudng dugc xdc dinh thong qua chi iéa NOS (BOD) va NOH
(COD). Bén canh cdc chit trén, trong nue thii cdn c6 chita cde lién k&t hitu
co tdng hop: cic chit hoat tinh b& mit ma dién hinh 1 chit tiy téng hop
(Alkyl benzen sunfonat — ABS) rdt khé x{ Iy bing phudng phép sinh hoc nhu
d3 trinh bay & phin trude vi giy nén hién nidng sii bot trong cdc tram xit I
nude thii cling nhv trén be mit cdc ngudn ti€p nhin nude thii.

Cic chilt vé cd trong nudc thdi chiém 40 + 42% gom chiil yéu: cdt, da sét, cic
axit, bazd v6 cd, dau khodng...

Trong nvde thdi c6 mit nhi€u dang vi sinh-vat: vi khufn, virus, nim, rong tdo,
trifng giun sdn.., Trong s& cdc dang vi sinh vit d6 o6 thé ¢ cd cdc vi ring
giy bénh, vi du: ly, thudng han... c6 khi nang giy thanh dich bénh. V& thanh
phin héa hoc thi céc loai vi sinh vt thudc nhém cac chit hitu cd. |

Khi xét d€n cdc qud trinh xif Ij nwde thdi, bén canh cdc thinh phin v8 cd,
hitu cd, vi sinh vit nhu d3 néu & trén thi qud trinh x{ 1y con phu thuﬁ_l: ri'l
nhiéu vio trang thdi h6a 1§ cila cdc chét d6 vi trang thdi nay dudc xdc dinh
bing do phin tdn cia cdc hat. Theo d6, cdc chat chifa trong nudc thii dwde
chia thanh bdn nhém phu thujc vao kich thudc hat clia chiing nhir sau:

Nhém 1: gém cdc tap chdt phin tdn thd, khong tan & dang ld 1ing, nhil trdng,
bot.-Kich thuéc hat cdia nhém 1 nim trong khodng 10 + 10 mm.
.Chiing ciing c6 thé i cdc chit vb cd, hifu 0, vi sinh vit... vi hop
ciing v6i nudc thii thanh hé di thé khéng bén va trong diéu kign
x4c dinh, ching c6 thé ling xubng dudi dang cin ling hoic ndi 1én
trén mit nudc, hodc tdn tai § trang thdi Io ing trong khodng thdi
gian niao d6. Céc chdi chifa trong nudc thdi 8 nhém 1, chinh vi thé
c6 thé dé dang tich ra khéi nude bing phuong phép trong luc.

Nhém 2: gdm cédc chit phin tin dang keo véi kich thudc hat ciia nhom nay
nim trong khodng 10 = 10° mm. Ching gdm hai loai keo: keo va
nwdc va keo ky nuydc.

Keo wa nudc duge dic trung bing khid ning lién két giita cédc hat
phin tin vdi nudc. Ching thudng la nhifng chat hitu co ¢6 trong
lugng phén t¢ 16n; hydrat cacbon (xenluls, tinh bot), protit
(anbumin, hemoglobin, keo ddng vét...), x3 bdng, thudc nhudm hiru
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cd, cdc vi sinh vit.. Keo ky nwdc (44t sét, hydroxyt sit, nhém,
ﬁﬁ;.) khong ¢6 kha ndng lign k&t nhy keo a nudc.

Thanh phén cic chit keo chita trong m*Ac thai sinh hoat chigm 35 =
40% lwgng cdc chit 1o ling. Do kich thudc nhd bé nén khi ning to

ling ¢hia cdc hat keo 1a khé khin. Vi vdy, d€ cdc hat keo c6 thé
ling dugc, cin phd v8 45 bén clia ching va trong cong nghd xiv Iy
nuGe va aude thii thudng 4p dung qué trinh keo w (héa hoc hoic
sinh hoc). -

Nhém 3: gom cic chit hda tan c6 kich thudc hat phin i < 107 mm. Chiing
: 120 thanh hé mét pha con goi 1a dung dich thit. Céc chit trong
nhém 3 rit khdc nhau vé thinh phian. Mét s6 cdc chi tiéu dic frung
cho tinh chit clia nudc th&r @6 miu, mii, nhu ciu oxy sinh hoa
NOS (hay BOD), nhu ciu oxy héa hoc - NOH (hay COD), tong
ham higng nitd, phospho..., dudc xdc dinh théng qua EII cd mit cdc
. chat thuge nhém pdy va d& xit Iy ching thudng ¥ng dung phitong
phdp sinh hoc vi phudng phép héa 1. |

Vhém 4: gom cdc chit irong nudc thii c6 kick thude hat nhd hon hodc bing
10 mm (phén tén ion). Céc chit niy chi y&u 13 cdc axit, bazd vi
cic mudi cia ching. M5t s5 trong s& @6 nhv cde mudi amonia,

. photphat dugc hinh thanh trong qu4 trinh xi¥ 1 sink hoc. |

Aot cich tong quat ring, cdc thanh phin mudi clia cdc axit, bazd ciia nhém 4
hdng bi loai bd duge (khéng xit Iy dwdc) khi xit Iy & tram x1t 1Y nue thii tap
ung. BE xit Iy ching, ¢in 4p dung cdc phwong phdp xit 1y héa 1y phitc tap
on,t6n kém hon nhw: trao ddi ion, hodc sk dyng hé thdng mang loc.

T 33 néu & trén, trong nwde thdi.cdn c6 the c6 chita mot Iugng khd 16n clc
i sinh vat khdc nhaw, c6 cd vi tring giy bénh: thwong hin, kist ly, vi triing
enh duBng rudt (E.Coli), tritng giun sdn... Miéc d giy 6 nhidm sinh hoc phu
woc vio dhiéu y&u 13; tinh trang v& sinh & khu din cw, déng Iwu ¢ 12 cdc
zudn thii tY bénh vién, cic nha miy it mé... PE loai bé céc vi triing ¢6
ong nudc thii, thudng ti€n hanh giai doan khit tring sau khi d3 qua céc budc
11§ co bin: cd hoc va sinh hoc (@6 v6i nudc thii sinh hoat vi nude thii clia
§t s nganh cong nghiép). .

Chitomg 1 - MOT SO KHAFNIEM VA THONG S{ CO BAN PHUC VU TINH TOAN THIET KE 9

Mot s6 .r:hfl 6 nhiém chida trong nuéc thii ding dugc quan tim nifa Ii: kim
loat nang, thude trir siu, cdc chit phdng Xa va im‘;‘:t s6 chat doéc hai khic.
Dang céc chit 6 nhiém dic biét ndy c6 th€ giy tic hai to 16n d&n con ngui,
sinh vt va mdi trudng. Mitc d6 tdc hai phu thube vio loai chilt 6 nhidm, ndng
% cua ching v kha ndng xi Iy céc chdt dic biét ndy. .
Chal Iudng nwdc thai sinh hoat chua x& 1y thong qua mét s& chi tida 6 nhi€m
dic trung c6 thé tham khio & Bing 1-2 (Theo Metcalf v Eddy).

BANG 1-2. .
Nong @ cdc chit é nhiém trong nudc thii sinh hoat chua x¥ Iy
Cic chi tiéu o | ~ Néng d6
: Nhe Trung binh Néng
Chél rén tong cong, mg/L 350 720 1200
Téng chil rin hoa tan, mg/L: 250 500 850
e C§ dinh (Fixed), mg/L 145 300 525
« EBay hoi, mg/L 105 200 ' 325
Chat rin 16 Hing, mg/L.; | 100 220 350
« (@ dinh, mg/L 20 55 75
» Bay hoi, mg/L 80 165 275
Chat ran ling duge, mg/L 5 10 20
NOSs (BODs), mg/L. 110 220 400
Tdng cacbon hiflu cd, mg/L 80 - 160 210
NOH (COD), mg/L ) 250 500 1000
Téng nitd (theo N), mg/L: 20 40 85
¢ Hifucd - 8 15 | / 35
s Aménia nr do | 2 25 [ 50
e Nimwit’ 0 0/ 0
»  Nitrat 0 0, 0
Téng Photpho {theo P), mg/L: 4 .8 15
e Hitucd . 1 3 5
s Vdco 3 . 5 10
Clorua, mg/L 30 Ns0- 100
Sunfat, mg/L 20 30 50 .
Dj ki€m (theo CaCOs), mg/L 50 100 200
Dau m3, mg/L .50 100 150
 Coliform No/100, mg/L 10° = 107 10"+10" 107 =10°_
Chalt hitu ¢o bay hoi, ug/l <100 100400  >400 -

Ghi chii: S5 liéu trong déin ra trong bing ity chil 4€ tham khdo, chit khing phiii dé si
- dung cho muc dich thict k& cdc hé thong xt I nude thii.
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Khi thi€t k€ cdc cong trinh x¥ 1§ nuéc thdi cho khu dan cuf va d6 thi, nong d6
bin ciia audc thii sinh hoat duge xdc dinh theo tit lugng chit bin tinh cho
mdt ngudi rong ngay dém va cd thé tham khdo & Bang 1-3.

Dic tinh ciia biin o hoat trong nudc thai sinh hoat & mang 1uéi thodt nudc hay
& b€ ur hoai ¢6 thé tham khio ¢ Bing 1-4. |

BANG 1-3. .
Tai ]mmg chat hén tinh cho mét ngudi trong ngay dém

Cluomg 1 - MOT SO KHAI NIEM VA THONG SC CO BAN PHYC VY TINH TOAN THIET KE T

Tii trong chdt ban (g/ngudi.ngdy dém)

Cht tiéu
Cic Qufic gia dang phdt  Theo Tiéu chudn TCXD-
tri€n gén gii v6i Vigt Nam 51-84 ciia Viét Nam
Chat rin 16 litng (SS) 70 = 145 50 =55
BODs 45 = 54 25+ 30
COD (Bicromate) T2+ 102 =
Nitc¢ Amonia (N-NH;") 2,448 7
" Nite 18ng cong (N) 6= 12 -
Photpho tong cing (P) 0,8 =40 ' 1.7
Chi't hoat dong bé mit = 2025
1Ddu md phi khodng 10 = 30- -
BANG 1-4.
Piic tinh cia hi'm tu hoai trong nn'i?u: thai sinh hoat
Cic ::In léu Nong 46, mg/L
Khoang dao ding Gii i dic tnung
Chal rin dng cng 5.000 + 100.000 40,000
Chit rdn 1d ling 4.000 + 100.000 15,000
Chit ran lg litng bay hoi 1.200 + 14.000 2.000
NOS; (BODs) 2.000 = 30.000 6.000
NOH (COLy 5.000 = 80.000 - 30.000
Nitd 10ng cong (Kjedhal) " 100 = 1.000 700
N-INH; 100 + 800 _ 400
Téng Photpho (P} 50 + 800 250
Kim loai n&ng (Fe, Zn, Al) 100 = 1.000 300

httn://sachxua thuvienso info

4. CAC CHi TIEU CO BAN VE CHAT LUGNG NUGC THAI

Bén canh nhitng chi tiéu c¢o bin vé chit lugng nudc ma ching ta thui:lng gip
yrong linh vic cip nudc, wong thanh phén cia nudc thdi cdn ¢6 chifa thém
mdt s chdt bin dic trung khic do hdu qui cla viée sit dung nude cho cdc
muc dich sinh hoat, thidng mai, cdng nghiép.. Bing 1-5 gidi thiéu mot s0 chi
tiéu dic trung cho céc tinh chit 1§ hoc, héa hoc va sinh hoc cida céc chit ban
dd dudc tim lhi'}r trong nwdc thdi. Mot vai chi tiéu dic bigt khidc cing thuGng
hay dugc dl‘.mg dé phin 4nh mifc 46 6 nhi€m chat hitu cd cita nude thai, chﬁng
thudng dugc x&Ep loai vao nhém cdc chi tiéu sinh hoa.

1.4.1. Cac chi tiéu Iy hoc

Pic tioh 15; hoc quan trong nhit cita audc thii gom: chit rin tOng cong, mbi,
nhiét d6, d6 mau, dé duc.

Chat riin tOng cing

Chét rin tdng cong trong nudce thii bao gdm cdc chat ran khong tar hodc lo
Iing va cdc hdp chil tan di dugc hod tan vao rong nude. Ham ludng chét rdn
It liing dwdc xdc dinh bing cdch loc mdi thé tich xdc dinh mdu nudc thii qua
gifly loc va siy kho gidy loc 8 105°C dén trong iUgng khong ddi. D6 chénh

18ch khi hrong gifta gidy loc trude khi loc mAu va sau khi loc mau tmn:gﬂtng

mét didu kién cin chinh 1a lugng chit rin Id I¥ng cd trong mot thé ﬁ(’:h mau
d3 dudc xdc dinh. Khi phin cin trén gidy loc duge dot chay thi cdc chﬁ‘rz‘fn

 d? bay hoi bi chdy hodn toin. Céc chat rin dé bay hoi dudc xem nhu 1a. phﬁn

vit chit hifu cg, cho dit mot vai chdl hitu cd khong bi chdy va mdtyai -chit
¢4n v6 co bi phin ly & nhiét 43 cao. V4t chit hitu cd bao gbm cdc prﬁm cdc
carbohydrate vi cdc chit béo. Sy hién dién cic chit béo va dan ﬁ’ﬁ trong
pudc thii & nhitng Wwong qud mic c6 thé gy ud ngai cho qué tnqh Xt 1.

Luong chit béo hodc ddu md trong mot miu dudc xdc dinh bing chch cho
thém hexane vio mdt miu chit rin thu dugc ohd sy bay hoi. Bdi vi cig chit
béo vi ddu md hoi tan trong hexane, cho nén khdi hwong clia chiing dus __-_.;-:
dinh bing cach lam bay hoi dung dich sau khi di duge gan loc hoan tat

D
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Chutimg I — MOT SO KHAI NIEM VA THONG SO CO BAN PHUC VU TINH TOAN THIET Kt 13

12
BANG 1-5.
Cic chi tiéu théng dung dic trung cho cdc tinh chﬁ't Iy hoc, héa hoc va
s.mhhqc cua mﬂcﬂ:ﬁiﬂﬁ thi
‘Cée chi tidn dic - Ky higw/ Y nghia )
ng‘- dinh nghia
Cac chi ti¢u Iy hoc
-

_rr:gf;f:ai&;ii yhoi TT'«?S bé dfnh g,:i khi ning tdi s dung e thii

Chit rén 16 ting. gy: o D) SFME TARIRAOhE ohde L i Gud

Chit rin 10 litng 88 bay hoi vss trinb nao la thich hdp nhit d€ xit Iy ching

Téag chit rin hda tan . TDS -

=TS ~ 88 '

Chit rin c6 thé Ling dugc - D& x4c dinh xem cdc chit rén nio & Mng
dudc bing wong luc trong mét khoing thii
gian nhat dinh

Do man Nédunhat, DE déng gid trang. théi clia nuéc thii (con

xdm,der mdi hay 44 bi phin hity)

Mi B¢ xdc dinh a6 nén shy mii sé 1A vin dé

: dude quan tim
Nhiét :‘!n;‘: “Chay°F LA thong s6 quan trong tong viéc thidt k&
vi vin hanh cic cOng trinh x¥ 1¥ nudc thii
| ' bing phudng phdp sinh hoe
sd¢ chi tigu héa hoc 5
Nhu cin oxy héa hoe NOH D€ do Iwong oxy cdn thi€t cho viéc Sn dinh
(COD)  chft thii hoan toin '
Téng carbon hifu co TOC  Thudng dude sif dung nhe 13 mot dai Iugng
. thay th€ cho xét nghiém NOS; (BOD;)
Céc hodp chat hitu ed dic DE xic dink s hién dién cia cic chit &
biét va cdc loai hop chil nhi¢ém wu tién vi cdc hdp chil hitu oo khic
. vﬁdﬂﬁcdmhxtmquﬁu’inhx&[}?nau]i
. . thich hop d61 v6i ching

Téng Nitd Kjeldahl TKN Y

Nitd hitu ¢o Org N : '

Ammonia af do NH," | D€ dinh gii sw hién dién cfia cdc chit dinh

Niteiz NO," dufng trong nwdc thii vi midc dé phin hiy

Ni_m'l NO,; I>.lr0n,g audc thii; cac dang oxy héa o6 l:hé co

Tong phospho TP cuia cic hop chi't clia nitg

Phospho hifu cg Oz P

Phospho vé g Inorg P

Clorua Cl D€ dinh gid khd ning tdi st dung nudc thii

= ¢ho nong nghiép

Bi’_ng 1-5 (tiép theo)
Cic chi tiéu diic trung'” xf hiéu/ Y nghia N
dinh pghia

Céic chi tiéu hoa hoc

Sulfat 80,* DéE ddnh gi4 khi ning xi¥ 1§ bin thai

pH pH=-log(H"]  Ddinh gid tinh axit hay kiém cia mét dung

~ dich aufc .
b6 kigm - - ZHCO; +COs* D& d4nh gid khi niing dém cia nudce thii
+OH" |

Cic nguyén 8 vi lugng

Cickimln_ainéng

Cdc nguyén t3 va cic
hdp chét v6 cd dic biét
Cdc chdt khi khdc nhan

Cic chi tiév sinh héa
Nhu ciu oxy sinh héa NOS; (BOD;s)
carbon nim ngiy |
Nhu cdu oxy sich héa NOS,, (BOD,,) J\
carbon hodn todn

cin OXy nild NON (NOD)
Céc chi 56 sirh hoc
- Tinh d6¢ ' Bdun vi djc cdp
¥ tinh {'TUA} Vi
kinh Il,iéll (‘HJL}
Coliform MPN
Céc vi sink vt dic Vi khuan, doag
biét vit nguyén sinh,

giun sdn, virut

Co thé 1a cic y€u 16 quan trong trong viéc
xir 1§ nudc thii biing phudeg phip sinh boc
PE dinh gid cic Ank hudng déc tinh déi
vii xif 1 sinh hoc va khd ning si dung lai
mutdc thii san xir Iy

D& ddnh gid st hi¢a dién hoic thi€u véng
cdc chdt 6 nhi€m wu tién

Sur hién dién hodc ving mit cdc chit khi
dac biét

PéE do lugng oxy cin thiét d€ Sn dieh chil
thii v& mit sinh hoc

B¢ do lwong oxy cin thiét 3€ oxy héa sinh
hoc nitd trong nwGc thii thinh nitrat

PE thir dc tinh clia nude thai va nude thai
da duoc xi Iy

P¥€ kiém nghiém su hién dién clia vi
khuin giy bénh va hido qua cla gus I:n:uh
chlorin héa nudc thai

Pé dénh gia s hi€n dién cda cdc vi sinh
vit dic biét b lier guan d€n viée vin
hinh nha mdy x& Iy va d8i v6i viée tdi si
dung nude thii

' Chi ti€1 vé viée xét nghtém cdc chi tiéu ndy ¢6 thé Gm thiy trong “Standard Methods for

the Examination of Water and Wastewater™,

17™ ed., American Public Health Association,

1989, hodc trong b tii liéu “Céc Tiéu chuﬂ'n Viét Nam vE Mbi tnidng”, 1995.

™) Chi yéu 1 PO,
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Trong nudc thdi dé thi, c6 khodng 40 — 65% cb4t rin nim & trang théi Io litng.
Cde chdl rdn n2y c6 the ndi [én rén mit nuée hay Mng xudng dudi ddy v c6
the hish thanh nén cdc bii biin khong mong mudn khi thii nuéc thii c6 chifa
nhiéu chit rin vao mit con séng. Mét s6 chit rdn Id ling ¢6 khd ning ling
rit nhanh, tuy nhién cdc chit Io hing & kich thudc hat keo thi Iing rit chim
chap hodc hoin todn khong th€ ling duge. Cdc chdt rdn ¢6 thé Iéne duoe 1a
nhing chit rin ma chiing c6 th€ duge loai bd bdi qué trinh lng vi thudng
ducc bi¢u dién bing don vi mlL Vige x4c dinh ching thudng dudc tién hinh
trong dieu kién phdng thi nghiém biing cdch sit dung nén Imhoff. Thong

thudng, khodng 60% chilt rin lo litng trong nwc thdi 46 thi [a chit rin c6 thé
lang dudc. |

Theo Meteals, thanh phdn cia chit rin trong nirdc thii sinh hoat dide md ta
mft cdch twong 361 nhv' & Hinh 1-3.

Téng cong
(720 mg/L)
Y
. ¥
Lo ling . Loc dudgc
(220 mg/L) (500 mg/L)
Y 5 | {
Ling dugc Khong ling Keo - Hoa tan
(160 mg/L} (60 mg/L) (50 mg/L) (450 mg/L)

S S s SN Samr SN S

HIT!'!_.I ed |} Voo Hiued || Voed || Hitnes || Vb oo Hitued || Vo co
120 mm\ﬂl\g& 43 mg/L || 15 mg/L| [40mg/L{| 10 mg/L| [160m 290 mg/L
HINH 13,

Thanh phin chit rin trong nwéc thii sink hoat chua xi¥ Iy.
Mt
Viéc xdc dinh muii cia nude thii ngay cing rd nén quan trong, dic hiét la

‘dc phdn iing gay git ciia dan chiing d51 v6i cdc cdng trinh xi Iy Jilr&c thdi
<héng dudc vin banh 16t Mii cda nuéc thii cdn mdi thudng khéng giy ra

Chutong 1 — MOT SO KHAI NIEM VA THONG S0 CO BAN PHYC VU TINH TOAN THIET KE 15

céc cam gidc khé chiu, nhung mét loat cdc hop chit giy mbi khé chiu s& duge
t3a ra khi nuéc thii bi phin hily sinh hoc duéi cdc diéu kién y€m khi. Hdp

" chit gdy mii dic trung phat 1 hydrosulfua (H,S — mdi trifng théi). Cdc hop

chil khdc, ching han nbu indol, skatol, cadaverin v2 mercaptan, dudc tao
thinh duéi cdc diéu kign y&m khi c6 thé giy ra nhiing mii khé chin hon ci
H,S. Nudc thidi cong nghiép cé thé ¢ cdc mili dic trung cla tifng loai hinh
sin xuit va s ph4t sinh mii méi trong qud trinh xi 1f nudc thai cong nghiép.
Diéu dic biét guan tim d6i véi vige thi€t k& cdc cdng tiinh x{ If audc thdi 1a

* trdnh cdc diéu kién ma & d6 sé tao ra cic mii khé chin. :

Nhigt dg ("C)

Nhidt d6 clia nudc thii thudng cao han nhiét 46 ciia nudc c&p do viée x4 cdc
ddng nuGe néng hodc Am tit cdc hoat ddng sinh hoat, thuong mai hay cOng
nghiép va nhiét do clia nudc thdi thudng thip hon nhiét 45 clia khong khi.

' Nhiét @ ciia mrdc thii 14 mét trong nhiing théng & quan trong bdi vi phin

16n chc so dd cong nghé x& Iy nudc thdi déu ing dung cdc qud trink xi¥ 1y
sinh hoc ma céc qud trinh d6 thudng bi dnh hudng manh bdi nhiét d6. Nhigt
d5 cla nude thii 4nb hudng dén ddi sGng cla thiy sinh vét, 8&n sut hoa tan

HWE nurde. Nhiét db con 13 mdt trong nhifng théng s6 cong nghé

quan trong lién quan d€n qud tinh HEag cic hat cin, do nhiét 46 ¢6 anh
hudng dén do nhdt ciia chit 18ng va do d6 co lién quan d&n lue cdn clia qud
trinh }ling cdc hat ciin trong nudc thai.

Nhiét d6 ciia nudc thii thudng thay déi theo mia va vi tri dia 1j. O nhing
viing khi hiu lank, nhiét 46 cda nudc thii c6 thé thay ddi i 7 - 18°C, trong
khi d6 & nhifng ving c6 khi hiu #m dp hon, nhiét 46 ciia nude thii c6 the thay
d8i trong khodng tir 13 d&n 24°C. G thanh phS HS Chi Minh va c4c tinh phia
Nam, nhiét 35 cia nuéc thii d5 thi thudng dao déng & mitc 24 — 29°C, dbi khi

16 dén trén 30°C.

P$ mau

Miu ctia nude l:hﬁi; 12 do cdc chit thii sinh hoat, c6ng nghiép, thudc nhudm
hodc do cic sdn phim dudc tao ra tif cdc qué trinh phdn hity cdc chat hitu co.
Pon vj do d6 mau théng dung 1 Platin — Coban (Pt-Co). |
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cac loai nudc thdi da bi phin hiy mét phan. Néu xust hién m."i:li Xdm sim

h?&_c: den, nw6c thii coi nhir di bi phin hiy hoan toan bdi cdc vi

P ,_ | 73 _
€u kién y&ém khi (khéng c6 oxy). Hién Wong nuwde thdi ngd miu den thudng

1a dn‘su' tao tllanh cdc sulfide khdc nhay, dic bigt I sulfide st Dicu nay x4

cla nuée vi duge tinh
)- PHI& chi tiéw quan trong nhsy
trinh nay phy thuge déng k€ vio

bing néng db cia ion hydro (PH =~ [
wong qué trinh sinh héa bdi 1&c d6 ciia qua

SI;T thﬂ:f déi Cﬁﬂ pH Cﬁc con trlllh .
. 413 2+
(5t khi pH = 6.5 ». oy gt Iy sinh hoe nudc thii thudng hoat dong

Chuong 1 - MOT S0 KHAI NIEM VA THONG SO CO BAN PHUC ViJ TINH TOAN THIET KE 17

Nhu cdu oxy héa hgc - NOH (COD)

Nhu cau oxy héa hoc (vi€t tit 1i NOH hay COP — Chemical Oxygen Demand)
1a Iugng oxy cin thiét d€ oxy héa toin bd cic chit hii od c6 trong nuwdc thii,
ké cd cdc chdl hitu co khdng bi phin hiy sinh hoc, va dugc xdc dinh bing

- phuong phdp bicromat trong méi trudng axit sunfuric ¢ thém chil xdc tic —

sunfat bac. Pon vi do cia NOH (COD) k& mgO,/L hay don gidn li mg/L.

Nhu cdn oxy sinh héa - NOS (BOD)

Nhu cau oxy sinh h6a (vi€t it la NOS hay BOD) 1a mét trong nhing théng s&
cd ban dic trung cho mic d) 6 nhiém nwde thdi bdi ce chilt hitu cd o6 the bi
Oxy héa sinh héa (cdc chil hitu co d&€ phin hdy sinh hoc). NOS dudc x4c dinh
bang lugng oxy cin thi&t d€ oxy héa cic chit hitu co dang hda tan, dang keo
va mot phdn dang Io Itng v6i sy tham gia cila cdc vi sinh vit trong diéu kién
hi€u khi, dwgc tinh bing mgO,/L hay don gida 12 mg/L..

D61 v6i nudc thii sinh hoat, thong thuding NOS = 68% NOH: con d6i véi nude
thdi cong nghi€p thi quan hé gitfa NOS va NOH rit khéc nhau, tiy theo tirng

ngénh cong nghiép cu thé.

Nitg

Nitd c6 trong fivdc thii § dang cdc lién k€t hitu cd va v ¢d. Trong nudc thii
sinh hoat, phan 16n cac lién k&t hitu cd 12 cdc chit c6 ngudn gdc protit, thirc
pham du thira. Con nitd trong c4c lién k&1 vd cd gdm cdc dang khit NH,*, NH,
va dang oxy héa: NO;” vad NO;~. Tuy chién trong nudc thii chwa xi Iy, vé
nguyén tic thudng khong ¢6 NO,™ vi NO,™.

(ihﬁ't hoat djng bé mit

Céc chdt hoat dong bé mat I3 nhitng chi't hitu co gdm 2 phin: ky mse vi wa
nude tao nén sir hda tan clia cic chit d6 trong diu va trong née. Neudn tao
ra cdc chit hoat ddng bé mit 13 do vige sét dung cée chit tdy rifa trong sinh

hoat vi trong cong nghiép, :

SU ¢d mit cila cic chﬁ'tihn;l dong bé mit trong nwbe thii ¢6 dnh hudng dén
tit cd cdc giai doan x@ 1¥. Cdc chil ﬂﬁym_nﬁ_quiuiuh_lﬂhg_miu-@
‘hat Id hing, tao nén hién tugng siti bot trong cdc cOng trinh xi Iy, kiém him
cic qud trinh xif 1§ sinh hoc. am,

fo
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Oxy hoa tan (DO) 12 mét trong nhifng chi tiéu quan trong tmﬁgl qua trinh xif iy’

sm_hhgchlé'u khi. Ligng oxy hoa tan trong msSe thdi ban diu din vio tram
xif Iy thudng bing khong hogc rdt nhé. Trong khi d6, trong céc cong trinh xiy
Iy sinh hoc hi€u khi thi htgng oxy hda tan cin thi€t khdng nhd hon 2 mg/L.

- Trong nudc thii sau xif 1y, lugng oxy hda tan khéng duge rhd hon 4 mg/L d51
v6i ngudn nuSe diing d¢ cdp nwdc (loai A) vi khéng nhé hon 6 mg/L d5i véi
ngudn nudc diag d€ nubi cd. -

Kim loai ning v cdc chit dic hai

Kim loai ngng trong nudc thdi ¢ &nh hudng ddng ké dén ce qué trinh xi Iy,
nhit Ia xtf 1y sinh hoc. Céc kim loai ndng d6c hai gdm: niken, dong, chi,
coban, crom, thiy ngdn, cadmi. Ngodi ra, ¢6 mét nguyén 5 ddc hai Khic
kidng phai kim loai ning nhw: Xianua, stibi (Sh), Bo,... Kim loai nang‘ﬂmﬂng
c6 trong nwdc thii clia mdt s6 nginh cong nghi€p héa chit, xi ma, dét nhuém
vi mét s& nginh cdng nghiép khic. Trong nudc thii ching thutng tﬁﬁ 'mi
dud: dang cation va trong c4c lién k&t véi cdc chat hitu o va v6 co.

MO chi fiée vé chit lugng nwdc thdi duge gi6i thiéu & trén khdng nhitng ¢6 ¢
nghja néng ma trong nhifng trubng hop cu thé ching con cé fién quan vdi
nlucu chi ti€u khic. Théng thutng d€ d4nh gis thanh phin va tinh ch#t cia
nudc thai cdn xét nghiém diy il cdc chi tidn. Nhung ciing <6 thé chi chon lua
mot s& chi tiéu quan wong ahit d€ xét nghiém phuc vu cho ddnh gis 15:5 ﬁ&
mifc d§ 6 nhiém ciia nwde thdi. Hai chi tidy quan trong nhdt d6i véi nude thé-i
46 thy d6 1a: chdt rin 1o hitng (SS) va nhu cdu oxy sink héa (NOS):

'»  Nudc thii 6 ahiém nhe khi SS vi NOS < 100 mg/L;
* NuScthii 6 nhiém trung binh khi SS va NOS = 100 + 500 mg/L:
* Nudc thii 6 nhiém ning khi SS va NOS > 500 mg/L..

L'm;fng chit hira cd khong khd ning oxy héa sinh héa c6 the digh gid bing
h+1-éu s6: NOH - NOS, con 8 56§ NOS/NOH dic tung cho kha ning oxy héa
sinh héa cic chdt hitu co trong nudc thii. DSi véi nude thii sinh hoat
NOS/NOH = 0,68; con d6i v6i nvdc thii cong nghisp, f 1é ndy dao dong kh
rong nhung thudng thip hon so véi nude thi; sinh hoat. T

Khi tinh d&n nhu ciu ch4' dinh dudng (N, P) cho qud trinh x¥ 1f sinh hoc, 18

' Chuomg 1 - MOT SO KHAI NIEM VA THONG SO CO BAN PHUC VY TINH TOANTHIETKE 49

NOS : N : P cin phai duy tri'd mie 100: 5: L. |

1.5. BAO VE NGUON NUGC MAT KHOI SUf O NHIEM DO NUGC THAI

Ngudn nudc mit I sdng b, kinh rach, sudi, bi€n... ndi i€p nhin nudc thai tir
khu din cw, 46 thi, khu cdng nghiép hay cdc xi nghiép cong nghiép. Mot sd
ngudn nudc trong 56 d6 1a ngudn nude agot qui gid, sdng con clia dii o,
n&u & bi 6 nhifm do nudc thai, thi chiing ta phdi rd gid rit ddc v hju qud
khong fwing hét. Vi vay cdc ngudn nude cin phdi dugc bdo vé khéi st &

nhidm do nude thii.

O ﬁhiém_ ngudn nudc mit chit y&u 1a do tiit cd cic dang mrSe thdi chua Xt Iy
xd vio ngudn nudc lam thay ddi cdc tinh chat vt Iy, héa Iy va sinh hoc cia
ngudn nudc. S c6 mit cde chit doc hai trong nude thdi xa vao ngudn nude s&
lam phd vd cin biing sinh hoc tr nhién cla ngudn nude va kim ham qué trinh
tif Jam sach céa ngudn mude. Khi nang oy lam sach cla ngudn nuée phu thude
vio céc diéu kién xdo trdn va pha lodng ciia nde thii véi nude ngudn (c6

thé tim hidu chi tiét hon & chueng 3). S¥ ¢6 mit c¢ita cdc vi sinh vit, trong 46

cb Wj’ b&nh, de doa tinh an todn vé sinh ngudn avdc.

Bién phép dudc coi 1a ¢6 hidu qud nhét t:!é bdo vé& ngudn nude mit la:

‘s Han ch€ s lugng nwdc thdi xd vao ngudn nudc;

e Giim thiéu néng d5 cc chdt 6 nhi€m trong nudc thdi bang cdch dp dung
céc cong nghé xi ly phd hdp dim bio nude thdi sau xit 1y dat tiéu chuin
x4 vio ngudn nitdc. Ngodi ra, vige nghién cifu 4p dung cac gidi phdp man
hodn nude ciing nhw sk dung lai puGc thai trong chu trinh kin ¢6 ¥ nghia

dic biét quan trong.

1.6, DIEU KIEN XA NUGC THAI VAO NGUON TIEP NHAN

Trong didu kién Viét Nam, ngudn tiép nhan nuc thdi sinh hoat hay mfc thili
cong nghiép gdm chi y&u 1A céc ngudn aude mit (sdng, ho, ao, sum,,_l:_uén
ven bd.) va ducc phin chia thianh 2 loai: ngudn logi A va ngudn lﬂi‘ﬁil.E.
Ngodi ra, nguén ti€p nhan nudc thii, nhat 14 nudc thii cong nghiép, con c6
(h€ 1A mang 146i thodt nudc 4 thi. -

httn://sachxua thuvienso info
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Xdy dung - Mang Iw6i thodt nuge
thé tham khdo & Bing 1-6 va 1-7),

BANG 1-6.
Yéu cau vé néng d¢ cho Phép cla cde chi tien khi x3 nude thii vae song, hi
Chi tidn e thai h’;‘:'t;h chit;ﬁn?, hd Tinh l:hi’t-;;ng, hé loai II__
san i ’
Miﬁ:anw&c sau khi xd nuée thij vie
_:Ell mii. vi Trong pham vi 6.5 .~5- 8.5
L 1, v! |
Kbdng mau, mij vi
Hi | :
im lwong chit id himg | Cl:phép tdng ham higng chit Id limg trong s8a> hé
75 + 1,00 mg/L 1,502,000 mg,
= 0w 90 = 2,000 m
tudng chit hﬂ‘u cd Nuéc thii -snau khi hda trén véi nuse séng, hﬁ%ﬁng |
dudc ndng him litong chil hity o 18n qua:
3 mg/L. .
_ T mg/L. -
Lm;mg oxy hoa tan - Nuéc ;ﬂﬁi sau khi hoa trn véi nuge song, hé Khong
1am gidm Itong oxy-hda'tan duti 4 mg/. (tinh theo
s e : Il.l’dj;g_ OXY Irung binh rong ngiy vio milg he).
- a Nutethii khi hoa tron v6i nue song, b NOS, o
: nuGc song o khong duge VUQC qu4: y
Vi trdng gay bénh R =
théiﬂuhh;!;a;ﬁmg Ci'mximﬂcthéiv&ﬂsﬁng.hﬁmé'unmﬁcthﬁi;:huaqua
g e Xt 1y v khi tring trigt a&
‘0hd may da, nha m4y len,
_da, 16 st siph ...)
4pehit ndiwrén matnwbc.  Nuc thai sau khi oz vao song, hé khong dusc chifa
| ;::::;(;Eﬁpmugv&cﬁcmana’ikhﬁcﬁacnﬁn
—— < ‘
S e ¢ tthg ming diu I6n hoic titng mdng bot i6n,

Cim thdi vip sbng, hd cdc loai i
ng. mrdc thii con chife
nhitng chit d6¢ kim loai bay hitu cd, m3 sap khi hoa

trdn v&i nude song, hﬁ'-é‘ﬁﬁ doc hai e tiﬁ'p hay gidn

tEp tGi nguti, déng thite vir, thily sinh rong nguén

nuGc va & hai béa by. Néng a5 8161 han cho phép ciia

chat doc bai duyc qui dinh & Bing 1.7,

Chigiing 1 — MOT 5CG KHAT NIEM VA THONG 50 CO BAN PHUC VU TINH TOAN THIET KE 21

BANG 1-7.

Néng d6 gi¢i han cho phép cia cic chét doc hai

Tén cdc chit Nong d6 gidi han cho phép (mgfl) x3 vio:

| - Séng, ho ding cho Song, ho ding 4

sinh hoat nudi ¢4

1. Chi{Pb} 0,10 0,10

2. Thach tin (As) 0,05 - 0,05

3. Bong (Cu) 3,00 0,01

4. Kém (Zn) 5,00 0,01

5. Kén (N 0,10 0,01

6. Crdm héatri 3 0,50 . 0,50

7. Crom hda tri 6 ' 0,10 0,01

8. Cadmi (Cd) 0,01 0,005

9. Xianua 0,01 0,05

10. Manhé (Mg) 30,00 ) 50,00

1. Phenol 0,001 0,001

12. Didu mé vi sin phim diu md 01=03 0,05

Ghi chii:

Ngudn loai A: Song, hé ding dm ngubn nubc cho in udng sinh hoat clia nhin din

nhyng phai qua xi 1¥;
Nguon loai B: Song, hd ding cho muc dich khac (ding k& tim giit boi 18i, du lich,
nghi ngdi...).

‘Tiéu chuin chat lugng nvée mit (Tiéu chufa Viét Nam TCVN 5942 — 1935)

dudc gidi thiéu 3 Bing 1-8.

Tiéu chudn chdt lugng nuéc bién ven bd dudc gi6i thiéu & Bang 1-9, quy dinh
gi6i han cdc théng s8 vi ndng d6 cho phép clia cdc chit 6 nhiém trong mide
bién ven bé ddng thdi 4p dung d€ ddnh gid chdt lvgng cila ching.

Tiéu chuin x3 nwéc thii céng nghiép (TCVN 5945 - 1995) dudc gidi thigu §
Bing 1-10, quy dinh gi4 tri gidi han c4c théng s8 va néng dd cdc chat trong
nitdc thii ciia cdc cd s cong nghiép, ding thi si dung d€ ki€m sodt chit

‘lugng nudc thii cong nghiép khi x& viio nguda nude.
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BANG 1-8.

Gi4 trj gi6i han cho phép ciia cdc tho

trong nude mit (TCVN 5942 — 1995)

ng s6.va néng 49 cic chit § nhikm

......
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STT Thongsé — —
“g Bon vi do Gi tri gidi han
A
| pH . B
2 BOD;s (20°C) gL 6 : 3’5 55+9
3 COD e <25
4  Oxy hoa tan zi <10 <35
5 Chiftrdn Io limg "y ;5 22
6  Asen 80
7  Bari :ﬁ 0,05 0.1
8  Cadmi 1 4
9 Chi mg/L 0,01 0,02
10 Crom (VD) mg/L 0,05 0.1
11 Cro mg/L 0,05 :
m (III) me/L » 0,05
5 me/L ¥ |
| Kém ’
14 Mangan met ! ;
15 Niken . 0,1 0,38
16 Sit :ﬁ 0,1 1
17 Thity ngin 1 2
18  Thige mmg’; 0,001 0,002
19 Amoniac (ivh theo N) ‘ 2
20 Florua :fi 0,005 1
21 Nitrat (tinh theo N) malL : L5
22 Nitrit (tinh theo N) e nlgx 15
23 Xianua ’ 0,05
m
_;4 Eghenula (tdng 56) mﬂ' -::Eiil g:gi
u, m3
26 Chittdyria - k’;ﬁng 03
2 - mg/L 5
2; $§hfmm MPN/IOOML 5000 as
ng hda chil bio vé thuc *s.r,ﬁ[ mg/L 10000
(trir DDT) 015 015
29 DDT | | -
30  Téng hoat dd phéng xa o 1{;1 00,01
31 _Tong hoatd5 phéng xa B Ef_I 10 o
i 1,0

BANG 1-9.
Tiéu chuin chat In?l'i;l'ng mrec bi€n ven by (TCVH 5943 — 1995}
TT Thﬁn.gsﬁ Bon vi Glﬁtr;glﬂihau 5
Baitim  Nudithdy ° Cicndi
sdn khic
I Nhiéidd 50 30 . N
2 Mui - khong khé - -
-chin
3 pH - 6,5+ 8,5 6,5+85 6,5 <35
4 Oxy hda tan (DO) mg/L >4 =5 >4
5 BOD; (20°C) mg/L <20 <10 <20
6 Chatrinid ling mg/L 25 50 200
7  Asen mg/L. 0,05 0,01 0.05
8  Amoniac (tinh theo N) mg/L 0,1 0.5 0,5
9. Cadmi mg/L 0,005 0,005 0,01
10. Chi mg/L 0,1 0,05 0.1
11  Crom {VI) mg/L 0.005 0,05 0,05
12 Crom (IID) mg/L 0.1 0,1 02
13 Clo mg/L - 0,01 2
14 Ding mg/L. 0,02 0,01 0,02
15 Floma mg/L 1.5 1,5 1,5
16 Ke&m mg/L 0.1 0,01 0,1 -
17 Mangan mg/L 0.1 0,1 0,1
18> Sit mgfll 0,1 0.1 0.3
19 \'l‘hﬂy-aghr— mg/L 0,005 0,005 0,01
20 Sulfua mg/L 0,01 0,005 " 0.01
21 Xianua mgl 0,01 0,01 0,02
22 Phenol tdng s8 mg/L 0,001 0,001 0,002
23 Ving diu md mg/L khéng khong 0.3
24 Nhii diu m3 mg/L 2 L. = 5
25 Téng hda chit bao vé mg/L 0,05 0,01 0,05
thuc vat
26 Coliform MPN/100m! 1000 1000 1000

httn://sachxuathuvienso info

LT S



24 . Phén thit nhdt — NHUNG VAN b€ cHONG

Chuiomg T — MOT SC KHAT NIEM VA, THONG SO CU BAN PHUC VU TINH TOAN THIET KE 25

£

BANG 1.1, : -
Nudc thai cong nghi¢p - Gid tri gidi han céc théng s6 va néng ¢ chat 5
nhiém (TCVN 5945 - 1995)

;IT 'I‘hﬁpg s6 .. Don vi | Gia tri gidi han
o | A B C
1 Nhiétds o 40 40 45
2 pH - 6+9 55+9 3+9
3 BODs{20°C) mg/L 20 50 - 100
4 COD mg/L 50 100 400
5  Chétrdn Id ling mefl. 50 100 200
6 Asen _ mg/L 0,05 0,1 0,5
7 Cadmi mg/l. 0,01 0,02 0,5
8 ChimglL mg/L. oL . 05 I
9 Clodu me/L 1 2 2
16 Crom (VI) mg/L 0,05 0,1 0,5
I I Crom (I} mg/L {,2 1 2
12 Daumd khodng mg/L KPHD _ 1 5
13 Déu ddng thirc vit mg/L. 5 10 30
14 Péng mg/L 0.2 1 5
I5 Kém mg/L 1 2 5
16 Mangan . mg/L 0,2 1 5
}? Hlkﬂn mg/L 0,2 1 2
18  Phiotpho hitu co mg/L 0.2 0,5 1
19 Photpho 15ag 56 | mg/L 4 l:'"r 8
? 8t mg/L I 5 10
ﬂl' ;Tmn mg/L 0,02 0,1 0.1
23 T | _ mg/l. 0,2 1 5
hily ngdn . mg/L 0,005 0,005 0,01
24  Tong nito mg/l. 0 60 ﬁﬂ
25 Tricloetylen mg/L 0,005 03 - 03
26  Amoniac (tinh theo N) mg/L 0,1 1 1:‘{}
27  Florua mg/L i 2 -
i: m : mp/i. 0,001 005 U
s mg/l 0.2 0,5 1
31 cuhf;:ni - b ox 3 02
K olif MPN/100ml 5000 1060 =
32 Tong hoat d5 phéng xa « Bg/l 0,1 0,1 -

33 Tong hoatd§ phéng xa p Bg/l 1,0 1.0
M

Ghi chii: KPHP — Khéng phat hién duge

1
1.7. TONG QUAN CAC PHUGNG PHAP XU LY NUGC THAI VA XU LY CAN

P& x 1§ nwéc thai thudng Wng dung cdc phudng phdp x¥ 1¥ ahe sau: x& 1y co
hoc (vit 1y), h6a hoe, héa — Iy va sinh hoe.

| Ngoii ra, n€u viéc xa nude thai vao ngudn nude véi yéu cau xit lf & mitc d6

cao thi trong trudng hdp ndy, tién hinh bude x1t 1y b6 sung sau khi di xit Iy
smh hoc.

Trong qud trinh x& I nudc thdi & cdc cOng trinh xi 1y khdc nhau cé tzo ra
mot luong 16n céc loai cin: ric & song chdn rdc, cdt 8 bé lang cét, cin Wi §
b€ ling dot 1, blin hoat tinh du (hodc méng vi sinh vit) & b€ ling dot 2, cin §
bé ti€p xiic... Cdc loai nidy cdn phdi dvge xi¥ Iy hop 1y d€ khong giy anh

hudng xdu dén mdi trudng.
1.7.1. Xir Iy nugc thai bang phuong phap co hoc

Xt Iy cd hoc 1a nham loai bé cde tap chdt khdng hoa tan chia I:rﬁng nudc thdi
va dugc thue hign § cdc cbng trinh X1 I¥: song chin rde, b€ lng cit, bé ling,
bé loc cdc loai.

Song chin ric, ludi chin rde Jam nghiém vu gilt lai céc tap chit thd {chi yéu
14 r4c) c6 trong nudc thii.

BE Itfng cdt duge thi€t k& wrong c¢ong nghé xit 1y nuéc thdi nhim d€ loai bo

cic tap chat vo cd chil yéu 1a cat chita trong mide thii.

BE ling Mhl)dvu;ft lai c4c tap chit ldng va cdc tap chit ndi chifa trong
m#éc thii. BE xi Iy nudc thii clia mot vai dang cong nghigp, sit dung mjt s§
cong trinh dic biét nhy: bE v6t ma3, b& vét ddu, b€ vdt nhya... va dé loai bd
céc tap chdt nhé khéng hoa tan chifa trong nwdc thii cong nghiép ciing nhu

khi cdn x#& 1§ & mic d6 cao (xi 1y bd sung) c6 thé ing dung céc bé loc, loc
- Cat... s

Giai doan x¥ 1y cd hoc nudc thdi cong nghiép thong thudng c6 bé hoa dé didu
hoa vé lvu lvgng va ndng 9 bin clia nudc thii.

V& nguyén tic, x¥ I¥ cd hoc 13 giai doan xi If s bd trudc khi x& 1y tiép theo.
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1.7.2. Xi Iy nudc thai bing phuong phap héa hoc va héa - Iy

Phuong phdp héa hoc va héa — 1y chi yéu dude ing dung @€ xi Iy nude thai
cong nghiép. -

Céc phuong phip x& Iy héa hoc va héa - 1§ gdm: trung hoa-- két tia can,
oxy héa khi, keo tu bing phén nhdm, phén sdt, tuyén ndi, hip phy, v.v..

1.7.3. Xt Iy nudc thai bang phuong phép sinh hoc

Cd 53 clia phuong phdp xi 1Y sinh hoc nudc thii 14 duwa vao khi ning OXy
héa cdc lién két hitu c¢o dang hoa tan vA khéng hda tan cda vi sinh vat -
ching sit dung cdc lién két d6 nhw 1 nguba thifc dn cia chiing.

Céc cdng trinh xit 1y sinh hoc trong di€u kién ty nhién gdm cé:

s Ho sinh vat;

» Hé thdng xi 1§ bing thic vit nudc (luc binh, lau, siy, rong-tdo,...);
Cénh dong wdi;

e Canhdong loc;

e P4t ngip nudc.

Cic cong trinh xif Iy sinh hoc trong diéu kién nhdntao gém c6:

BE loc sinh hoc céc loai:

Qua4 trinh bln hoat tinh (aroten);

Loc sinh hoc ti€p xic dang tréng guay (RBC);
H3 sinh hoc thé&i khi;

Mudng oxy hada,...

1.7.4. Xir ly nudc thii mic ﬁ cao (xir Iy bo sung)

X1t Iy nudc thii 6 mic d cao duge ing dung trong cic trudng hdp yéu ciu
gidm thip ndug 46 chdt ban (theo chil 1o ling, NOS, NOH, nitd, photpho va
cic chit khdc...) sau khi dd xi 1y sinh hoc trudc khi x3 vio ngudn nudc. Cin
htu § ring, nudc thii sau xit Iy 3 mife 46 cao ¢6 thé sit dung lai trong cdc qua
trinh copg nghé cia nha mdy va do 46 gidm dudc Juong nudc thdi xd vao
ngudn, gidm nhu ciu s dung nude cho sdn xudl.

Clutomg 1 - MOT 56 KHAI NIEM VA THONG SO CO BAN PHYC VU TiNH TOANTHIETKE 27

. D& loai bd & mitc 46 ¢ao cdc chilt I hing, thudng ng dung cdc bé loc
céu tric khdc nhau, tuyén ndi 4p Ivc hay twyén ndi khi hda -

- D& loai b chc tap chit kho oxy héa c6 thé sif dung phuong phap keo
tu va hap phu;

. Khi nitd vi phStpho trong nudc thii dugc én hanh trong whitng

trwdng hop khi x4 nudce thdi vio ngudn nudc ¢6 khd ndng gay ra hign

tvgng phid dudng. Sy phd dudng héa ngudn nuéc la mdt vin aé dic

' biét quan trong d5i véi ngudn nude sit dung cho dn udng sinh hoat:

chiing tan diéu kién thudn lgi cho cdc loai tio d6c (1o luc, tao lam)
phét ti€n gdy nguy hiém cho con ngudi va dong v&t

_ P& loai b nita dang ND: NO;™ vit cic mudi amonia trung mr:ic thai
sau khi xit Iy sinh hoc, thudng sit dung cdc phuong phip héa — Iy (trao
d8i ion, hip phu bing than hoat tinh sau khi thyc hién clorva héa sd
b6, thim thiu ngudc...) hodc phucng phip sinh hoc (qud wrinh nitrat
hoa vi khii nitrat);

- bé lﬂa: cc lién két phﬂlphn ra khoi nudc thil, tlnrdng p dung
phuong phdp héa hoc (ding vdi, sunfat nkm, sunfat sit).

1.7.5. Khir triing nudc thii

Khit tring nwéc thai Ja giai doan cudi cling clia cong nghé x& 1§ nudc thdi
nhim loai bd vi ring va rirus gdy bénh chifa rong nuéc thai trude khi x4

ngudn nudc.

PE khi tring nm ditng clo vi céc hgp chit chifa clo. C6 thé ti€n
hinhkh¥ triing bing ozdn, tia hong ugnal ion bac... nhung cin phdi cin nhic

lq.r vé mit kinh t&.
1.7.6. Xi Iy cin cda nudc thai

Nhiém vu ciia x& Iy cin (cin dugc tao nén trong qud trinh xu lj’r_nuﬂc thai) la:

- Lam gidm thé tich va 46 4m ciia can;
- On dinh cén;
- Khi triing va sit dung lai ¢in cho cdc muc dich khdc nhau.
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28
Réc (gdm che tap chit khong tan kich-thuéc 16n: cin bA thuc vit, gidy, gié BANG L-11.
lav...) dugc giit lai 8 song chdn rédc ¢6 thé chd dé&n bai ric (néu Iugng rdc : I-liﬁu sufit x@ IV efia cde h4 xﬁ'
. R h:fmg 1
khong 16n) hay nghién réc vi sau d6 din dén b€ métan a8 1i€p we xit ly. y - phap xur1y nude thai Ko nhan
| T thmpﬂly Muc dich Eheumtxﬁl
C4t tir cdc bé ling dudc din d€n sin phdi cdt d€ lam rdo nude va chd di sit e X 1y o hoc Khi chat 16 ling i y
dung vio muc dich khéc. " Khit NQS; ' 020 = 0.35
. 5 Khit Nitd 0,10 = 0.25
Cin tudi b€ ling cdt dgt I dude din d&n bé métan d€ xi¥ ly. Xit Iy sinh hoc Kk NOS; 0,70 = gjg
) Khit Nitg 0,10 = 0,25
Mot phin bitn hoat tinh (vi sm'h vit 1o Iitng) tr b€ 1ing dge I dude din @ lai | K&t mia h6a hoc Khit phdtpho 0,65 + 0,95
aeroten d€ 1i€p tuc tham gia qu4 trinh xi¥ 1 (goi 1A bn hoat tinh win hoan), Al(SOy); hodc FeCl; Khir kim loai ning 0,40 + 0,80
,phﬁn cdn lai (goi 14 bin hoat tinh dv) duwge din d6n b€ nén bun dd lim gidm Khir NOS; 0,50 = 0,65
46 4m va thé tich, sau 46 dugc din vao b€ métan dé tip tue x¥ . B it 0,10 < 0,60
Loc nhé giot Amoniac Khit amoniac 0,70 = 0,95
B voi cdc tram xit I s& daag b biophin v6i qué trinh vi sinh v4t dinh bim, Nifrat héa __ Amoniac bi oxy héa thanh nitrat 0.80 + 0,95
" bin [fng 1 b& ng dot I duge goi Ia mang vi sinh vat va duge din tryc tiép Hap thy bing than hoat tinh  Khir NOH (COD) 0,40 = 0.95
d&n b€ métan. | Khir NOS; 0,40 + 0.70
Trao déi ion - Khit NOS; | 0,20 = 0,40,
Can ra khdi bé métan thudng c6 45 Fm cao (96 = 97%). B€ giam thé tich cin | th’l’?ﬁ@‘” - 0,80 + 0,95
v lam rdo mt6¢ c6 thé dng dung cdc cong trinh xi¥ I¥ trong diéu kién tu Khir utg % 0,80 + 0,95
nhién nhut: sin phdi blin, ho chifa biin, hofic trong diéu kién nhan tao: thiét bi | Oxy héa b6a hoc (Cly) iﬁ Eﬁlcfﬁac hai: CN', N e
. loc chén khdng, thi€t bi loc ép diy dai, thi&t bi 1i tim cin...). Pé ﬁ'm cuia cin : —— b i —Lﬂ
sau xir 1y dat 55 + 75%. Ngudn: cd quan bio vé méi tradng Hoa ki (EPA), 1988.

Dé ti€p tuc lAm gﬁm thé tich cin ¢ thé thyc hién sﬁ':f bing nhiét véi nhidu
dang khdc nhau: Thi€t bj siy dang trong, dang khi nén, hiug tii,... Sau khi
sdy, 6 dm cdn 25 + 30% v cin 3 dang hat d& ding vin chuydn.

Déi v6i cdc tram xi Iy nuwdc thdi cong suit nhd, vige xi¥ Iy cin ¢6 thé tién
hanh don gidn hon: nén va sau d6 lam rdo aude & sin phdi cin trén nén c4t :

Hiéu suat xi¥ 1y ctfia cdc phuong phdp x\ I¥ nudc thai khic nhau cd thé' tham
khdo & Bdng 1-11.

¥
1
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Chuong

MO HINH VA PHUONG PHAP
NGHIEN CUU THUC NGHIEM
CONG NGHE XU LY NUGC THAI

2.1. GIGITHIEU

Giai doan nghién cifu thife nghiém cic qud trinh va phudng phép xi 1§ nudc
thdi trén cdic md hinh 12 giai déan hét sitc quan wrong nhdm xdy dung ¢d s
khoa hoc d€ xéc dinh cdc thdng s tinh todn thi€t k&€ cho cdc qué trinh X1t Iy
cd hoc (lﬁng, loc.,..), qud trinh x@ 1Y héa — 1y (keo tu, tao bdng, trao déi ion,
hip phu, tuyén ndi,...), qué trinh xit 1y héa hoc (trung hoa — k&t tla, oxy héa
khit, kh tring,...), qud tinh xd 1y sinh hoc (bin hoat tinh, vi sinh vat bim
dinh,.). T cdc s§ liu thvc nghiém c6 thé thiét ldp sd @8 cdng nghé hop ly
dé xit I¥ nuwde thai.

Céc qué trinh ¢6 bin trong xi¥ Iy nudc thii dugc rinh bay dudi ddy bao gom:

Qud trink ling;

Qué trich tuyén ndi;

Qu4 trink keo tu va tao bong;

Qué trinh biin hoat tinh I¢ ltng;

Qu4 trinh sinh hoc dinh bam;

Qu4 trinh ki khi;

Qu4 trinh khif nuéc trong sin phoi bin.

Chiamg 2 - MO BINH VA PHUONG PHAP NGHIEN CUU THUC NGHIEM CONG NGHE XILNT 31 |

22  QUA TRINH Lius_

Qu trinh ling Fa-qud trink tdch chdt 1o ling ra khéi nwéc dudi tic dung cia
trong Tvc Ién hatid litng c6 ti rong ning hon d trong nudc.

Qud trinh ling dudc dng dung ‘-lrung:

e Lidng c4t (cin dé tich nydc néi chung nhy c4t, manh kim loai, thiy tink,
~ hat trai ciy, manh xudng..):

Loai bd cin hitu co trong bé dng dot I; -

Loai bd can sinh hoc (buin hoat tinh, ming vi sinh viD) d b€ ling Il

Loai bé cdc bong cin héa hoc trong qué trinh keo m - tao bong;
- Nén biin trong luc nhﬁm gidm d6 éi'm bin trong cong doan xu Iy ban.

&S 8 4 @

Dvya vao ham lugng va khéd ning twdng tdc giita cdc hat, c6 thé phin ra lAm 4
dang 1dng: 14ng hat rdi rac, ling két bong, King cin trd va Hng nén.

Théng thttﬂ‘ng ¢6 nhi&u hon mét dang ling x4y ra & clng mot thii diém dang
nghién cifu va cling ¢6 thé c6 (4t cd 4 dang ling x4y ra ddng thai. Bang 2-1
md td cdc loai dang ling va gidi thidu cdc Gng dung trong thue &,

Dé&i véi tutng hop ing céc hat ri rac (loai 1), vin 18c ling clia hat c6 thé
xdc dimnb theo dinh lujt Stoke:

‘ 2
vc =g(ps —p}d‘ {2_”,
18n : |
Trong d6: p, = Titrong hat;

P = Titrong dung dich;

g = Giatdc trong infdng;

d = Pudng kinh hat;

B = Hé sd nhét ddng hoc;

Ve =  Vin t8c cufi cia hat.

. Dai vdi dang lng béng cin (loai 2), d€ x4c dinh céc thdng s§ tink todn hodc

dic tinh ling, cdn tién hinh thi nghiém teén cOt ling ¢6 dudng kinh trong t3i
thi€u 16n hon 0,15m, va chidu cao cét nude 15i thiéu 1,8m. Doc theo ¢bt ling
¢6 bd tri cdc vdi 1dy méu cich nhau 0,6m. M6 hinh c6t Ifng dugc thé hign &
Hiah 2-1.
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ﬂﬁm} 21 | - | -

Gﬁcﬂanglﬁngﬁ cacﬂngd!;mgh-nngthm:té' o | L -

ilal% ling Mo td . Ungdung | I
Hgi‘i’m rac Dang lang cdc bat t0i rac thuGng X4y ra Loai bd cit, manh kim . ) !] I A
{loai 1) trong nudc thii cé ham lugng SS thip. Cac - loai, vo tning, manh

hat l{ng nhy mdt thue the rdirac vi khéng  xuong, hat trdi cdy....
of sir tudng téc gilfa cdc bat xung quanh.

Bongcin  Dang lang bong ciin thulng xay ra trong Loai bo cinld litng
(loai2) nudc thii ¢6 ham Ivgng hat ¢ Iing tudng 461  trong nudc thai & bé :
thip. C4c hatniy c6 khi ning keoty v tac  Jang dgt I va phan trén Y =

béng rong qué trinh Hng, vi viy kich thudc bé ldng dct IT; loai b

vi khoi ludng bat 16n din, hat ng véi toc  cdc bong cin hinh E
d6 nhanh hon. thanh tiY ¢ic qud trinh Q Bulb 25 m
| héa hoc trong bé ling. & ng Ve !
Cin trd Dang ling cdn wé x4y ra trong nude thii o8 Xdy ra trong lng II I ; : - =
(loai 3) him lucng chit 1o liing trung binh va cao, (Mng bin hoat tinh, u g
trong 46 Iirc lién két gitta cichatdd 16n A€ mAng sinh hoc) E Em a0 su
cdn tr@ qua trinh ling cfia cdc hat lin cén.
 Cic hat o6 khuynh hung giif vi iri ¢5 dink so 3

* Vai ldy mau
véi cdc hat khdc va khi d6 khéi hat lang : _ _\_

; Y

xubng nhit mdt vit thé. Giao tuyén 16p hat 3
vi 16p nuéc trong bén trén hinh thinh 15 rét. . _ .
Nén Dang ling nén xdy ra trong dung dich c6 Thuding xay ra § 16p E
(Loai 4) hiam luwgng chit 1d ling cao, trong d6 cdc hat  biin bén dudi {nhu' 3 =]

tao thinh mdt c¥u triic. CSu trlic niy binén a4y b€ ling I v bé ' 5 h E
do cac hat l4ng xuGng vy 16p nube phiz rén.  nén biln) Y

Tﬁ
" ol
- - — o | 25 mm 13003! Bﬁm}oﬁ{

Nudc thii cho vio c6t mb hinh va khufy nhe bang khi nén trong vong vai S

phiit d€ tao su phén b§ déu ham lugng cdn I ling trong todn b cot. Nhiét do Ms bich cot ling.
nén git §n dinh trong sudt thdi gian thi nghiém d€ khit di dong d6i Lwu. Lay
mAu § cdc vdi doc theo chiu cao ¢t Wng vdi cdc khoing thoi gian khic nhau - Hiéu qué ling digc tinh béng phin tram khi cdn 16 lifeg theo cﬁng thiic (2-2).
vi phin tich him higng cin ld lﬁ'ng Thdi gian thi nghi¢m nén kéo dﬁ: wio |
ﬂnéu trong 2 gid. ; : R =( o ]xlﬂﬂ (2-2)
: o
Trongd6: R = Hiéu qud ling dng véichiéu cao b; va thii gian ¢, %:;
- C = Hﬁmlﬂﬁngchatlﬁ]ﬁngﬁlhﬂlgmnvichiéucanh mg/L;
G = '

Ham hrong chit Io limg ban ddu, mg/L.
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Xdc dinh hiu qui lEng § céc chidu cac liy miu vi cdc khodng théi gian
khdc nhau. Sau d6, vé bi€u @6 hiéu qué IZng theo chiu cao va thdi gian
twong Gng (Hinh 2-2). $& khoanh trdn la phan trdm tinh todn. Tir cdc phan
tram d6, nd1 suy cdc dudng cong dang ludng (c6 ciing hiéu qua) twong Ung véi
cdc hidu qud lEng 20%, 30%. 40%, 50%,.. Méi giao di€m cia dudng ding
lwong va ddy cot (truc x) chinh 13 tdi trong b& mit hodc tdc ¢4 chdy tran v..

H

ligme™ . (2-3)
Trong d6: H = Chifu cao cdt mb hinh, m;
t;, = Thoi gian im duge W giao diém cla dudng ding lugng thd i véi

ddy cgt (truc x), ngay.

V& cdc dudng thing ding x = t; ¢4t cdc dudng ding Iwgng. Trung di€m doan
thing hinh thanh t¥ hai giao di€ém cia hai dudng ding ludng ké nhau vdi
dudng thing x = t; 1a H;. Tong hiéu qua ling xic dinh nhy sau:

Ry, =R, + (R, ~R,)+ 2 (R, R, )+ (2-4)
H H
Trong d6: Rr, = Hiéu qud ling dng cdng & thdi gian ldng 1, %
R.. Ry, R, = Hiéuqud Hng clla dudng ddng higng a, b, c. %.
0.0
—— *
g 05 S s
s : B H"""—--'...,_‘
= 5
= 10 \R \#
E R IR . e
R \%‘I" N\S5% E0% | . 05%
5 i \ ™~ N
0B Gt e e

0516 20 30 40 50 6 70 -3 9 100 120
; Thﬁigianﬁvﬁuiphﬁt)

HINH 2-2.
Tinh todn tdi trong bé mat cho mbi giao di€m.
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Tit cic diy 6 liéu téi trong bé mat va hidu qud ling, vé dulng cong hi¢u qua
14ng theo thii gian lvu nude va dudng cong hi€u qua theo tai trong bé mit.

" Do s6 liéu thu dudc chi thé hién diéu kién lﬁng 1y wdng, vi vy khi dufa ra cic

théng s& thiét k& thyc t& phdi tinh d€n dnh hudng ciia ddng chdy oi, ving
nudc chét hodc phin bs dong vao, thu ntdc ddng ra khong deu. Theo kinh
nghiém, t5¢c d& chdy trin (1di trong b& mit) nén gidm & 1,25 + 1,751an va
thai gian Ivu nude tang 1.5 = 2,0 ian.

Vo=—mxV. 2-5)
v
- t.-kl'xt' (2-6)
Trong d6: TAii trong bé mat thidi k&:

Tai rong bé mit x4c dinh trong thi nghiém;
H& s6 lay bang 1,25 + 1,75

Thisi gian au nudc hi€t k&,

Thisi gian lvu mide x4c dinh trong thi nghiém;
Hé 55 |5y bing 1,5 + 2.0.

,?: o FI “{:-nﬂ

T | I S | B |

Vi du 2-1. Thict k€ bé ting dot I dat hiéu qui ling 65% cho h¢ thong xit 1f nude
thdi cia md1 xi nghi€p co lu'p g 30 m'/h. K&t qua thi nghiém trén ¢t Iﬁngcﬁ
chiu cao H'= 2m thé hién trong Bdng 2-2.

BANG 2-2. :
K&t qua thi nghi¢m ling bing can
Eéu cao, m o Thii pian 1y mau, phit o
: 5 10 20 40 60 9 120
0.5 4] 50 60 67 72 7 76
1.0 19 33 45 58 62 M 74
2.0 15 31 38 54 59 63 71

Gidi. Trudc tién tif cdc s lieu thye nghiém, vé cdc dudng cong :ﬁlng Iutdng thau
chiéu cao h; va thdi gian 1y miu (Hinh 2-2). Tinh todn tdi trong bé mit cho mai
giao diém. Thi du tinh cho duding dang lugng 50%:

.

2m

¥y —x 1440 phit/ngay = $32m/ngdy
35 phut

Hiéu qua 1ing twong ring v6i tdi rong wén:
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R.,._ﬂ. -51}—(55 5u) ﬂﬁ (ED &5) (ﬁu 55) {Tﬂ 65)+ (?{} 75)
R, =53,9%

ThYi gian ling wong ting v6i hidu qui 50% chinh 13 gido diém cda dudng ding

higng 50% véi tryc X, tso = 35 phiit. Tinh toén twong uf cho céc duding ding fugng 30,

40, 50, 55 va 60%. Difa vio cic sG liéu tinh todn, dung bi€u d6 hiéu qud ing theo

thfi gian vy nuSc v i trong bé mit (Hinh 2-3 v4 Hinh 2-4).

e
o

|
=

3

Lh
=

Higu qui khi cdn Id img, %
5

Led
L=/

0,5 LOE  S9UES 2,0
Thei gian v nude, h

Bién db hiéu qui khif ¢zn 1o limg theo thdi gian hou nurde,

=

s &

o
L]

Hiéu qud khit can Ig Iithg, %
3 &

Lad
=

0 05 10 15 2,0
T3i trong bé mit, m*/m’.ngiy

HINH 2-4.
Bifu db hiéu qua khit can lo [ing theo 1di trong bé mit

TiY cdc biu 46 & Hinh 2-3 va Hinh 2-4, v6i hidu qui 1ing yéu ciu 60%, x4c dinh
dudc thasi gian luvu nwde: t= 54 phit vi tdi rong bé mit: 1’;-—501111}1395

Khi tinh d€n hé s& qui mo, thisi gian hutu mrde thidt kE la:
1=L?5254phﬁ1=95phﬂ1
T3i ugnghé mit thist k&;

Vi= f—g x50 m/mgay =333 m/Mmgiy

D4i véi ling cin trd hodc ving nén (logi 3 va 4), ¢t 1ing c6 kich thudc nhy
md 13 & trén c6 thé s dung trong thi nghiém x4c dinh dién tich can thiét cho
b€ 14ng hoic bé nén bin trong lyc. Hién nay c6 hai phuong phép thi nghiém
thudng dugc sit dung: ldng tink va dong chét rén.

2.2.1. Phuong phap ling tinh

Talmadge va Fiich da dua ra phudng phip lng finh x4c dish dién tich cin
thiét cho qué tiinh nén bin & b€ g dot Il

Mo hinh c6 thé st dung cot ling (nhu md 12 § wrén) hodc thudng sl dung 6ng
dong 1 1it (1000 mL — Cylinder) c6\trang bi cénh khufy quay véi t8c d6 chim
(4 = 6 vdng/gi%¥) nhim md phéng twong t hé thdng thanh gat bdn trong bé
1&ng hoic bé nén bitn. Pdu tién cho dung dich ¢6 ham ludng ciin 1o ltng Cy
phin b& déu rong toan bd chiéu cao dng dong Hy,. Vi tri mat biin ha dén theo
thdi gian th€ hién trong Hinh 2-5. Vir 8¢ di xudng clia mit bin § théi diém
nio d6 chinh ti do ddc ciia dwdng cong tai thdfi diém d6. Dlra vao dudng cong
ling, dién tich b€ ling dugc xdc dinh theo cac budc sau:

i.. Xdc dinh @ dbc viing ling cén trd V.. Bﬂ}r chinh I3 van t6c ling & ving
ling;

2. 'I{éﬁ dai'ti€p uyén vang ling vi viing nén, phin gidc cia géc hinh thianh
tiX hai dudng ti€p tuy€n giao dudng cong tai diém 1;

3. V& ti€p myén dudng cong tai di€m 1;
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4. Bi€t ham Iugng bln nén C,. chiéu cao ban diu H,, chon him lugng bin
nén thi€t k&€ C,, vay chicu cao giao tuyén wrong ting ham lugng C, 1a:

C H
H, == 27
= 7C, (2-7)
5. V& dudng thing ngang y — H., v ¥ giao diém hai dwdng thing y - H, va
ti€p tuyén tai diém 1, xdc dinh thdi gian t,. Day la thdi gian c4n thi&t a
dat dugc nong d6 bin nén yéu cdu C;;

6. Dién tich cdn thi€t cho qué trinh nén biin:

(2-8)
L+
Trong d6: Q = Luuludng vio b€ aeroten khéng tinh htu ludng twin hoan;
R = Luwulugng biin tudn hodn; |
Q+R = Tong luu ludng vao bé aeroten:
L5 = H¢ s6 md hinh (Eckenfelder. W.W., 1980)

7. Xdc dinh dién tich can thi&t cho qué trinh ling, A.:

" Ac=20x % '. (2-9)

o

Trong d6: Q = Luwuludng vio bé aeroten khéng tinh Iuu ludng twin hoan;
2,0 = Heé s8 md hinh (Eckenfelder, W.W., 1980).

Chon gid tr dién tich 16n hon 12 dién tich thit k& cho bé iing 1.

. Vidu 2-2. Tinh toan BZ ling ban hoat tinh

Thi nghiém ling hon hop bin hoat tinh ¢6 ndng Ao MLSS 4000 mg/L, dudc tién
hanh trén c6t ling cd chiu cao 16p nude ban diu 0,6m. S& lidu thi nghiém the hién
trong bang sau:

Thdi gian Hng, phit S 10 20 30 .40 50 60
Ehiéu;aﬂbémailﬂphﬂn.lingicm 50 45 32 25 18 15 12

Xéc dinh dién tich b€ ling bdn hoat tinb, tii trong chit rin (kg/m*.ngay) vi i
trong bé mit (m’/m’.ngly), bist ring ham lugng bin nén C, yéu ciu 12000 me/L
va tong luu Iiong vao bé 1 400 m'/ngay.

Chitrmg 2 - MO HIVH VA PHUONG PHAP NGHIEN CUU THUC NGHIEM CONG NGHE XLNT. 39

B e

Cii. V& bi€u db chiéu cao bé mit18p biin theo thi gian (Hinh 2-5).
1. Xdc dinh dién tich cn thi&t cho qud winh nén bn:
(a) Xdc dinh gid tri Hy:

CoHy 4000 mg/lx0,6m

H. = = . _ =02m
“TTc, | 12000mef

Trén dubing cong 1ing, v& dudng thing nim ngang & H, - 0.Zm.

(b) V& ti€p tyén v6i dudng cong ling § diém C;, 12 rung diém gilla viing ldag cin
trd vi ving nén. Pi€m C; im dude bing cdch v& hai ti€p tuyén hm yuug
Phan gidc g6c hinh thanh giita bai ti€p tuyén cit Qudng cong t2i Co. Tﬂrgm{:

- iém ciia t€p tuyén tai C; va dudng thing ngang H, fm dude t, (i, - 36,5 phﬁt}
Nhur vy dién tich yéu ciu cho qud trinh nén biin 1a: .

36.3 phnit =95 m?
0,6m x 24 gid/ngiy x 60 phit/gid

= ljxdﬂﬂmjfnga}f

= IJQT

IJ

|
‘.

Chiéu cao giao tuyén ban Jau, m

61.0

Puting cong giao tuyén bin

Chi€u cao gizgo tuyén biin (cm)

FE T

o
13
=
&

Thdi gian (phiit)

HINH 2.5, |
Bifu 45 chiéu cao giao tuyén bin theo thdi gian.
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e Hﬁt:ld.inhdién tich cin Il_lié'tﬁu qu4 trinh Ming:

(@) Van t5c i xudag cia b& mit I6p bin i A bling céch tinh todn 46 dS ticp
'tuyéfn vii dudng cong tai di€m wiong iing nhiél_l cao ban diu ciia 16p bin. Vin
tc oy chinh i t6c 35 l{ng Sbn cdn 1rd; |

0,6m - !
vﬂ - m ﬁl‘m . mphﬁ.l
20phit gits

(b) X4c dinh Iva Iwgng vdo hé thong bitn hoat tinh Q (Iuv lugng khéng tinh d&n Juy
Iugng midn boan). Dia vao can bang khdi Iudng, ¢6 thé xdc dinh O nhu say:

,_€y=Ca) . {12000-4000)
L Gy r 12000

x 400 = 267m>/ngay

(c) Dién tich yéu cau cho qué trink I4ng:

Q | 267 m’/ngi '

A, =2,0x—==20x £ —206m?
v, L08m/gid x24gidingiy s

Do gid iri A,> Aq, nint vy dién tich thi€t k€ Iya chon Ia A, = 25m’.

3. Xdc dinh tii trong ¢hdt rin '

L, =Qp xC, = 400 m*/nghy x 4000 g/ x K& _
!ﬂgﬁrl gm” - %003 1600kse/ngay

4, Xic dinh tai wong thity hre:
_Q._ 400m*/ngiy

L,===

A 25m?
2.2.2. Phuong phap dong chit rin

Dick.R.L (1970) 43 dwa ra khdi niém dong chdt rén (solid flux) A€ thi&t k& bé
lélng_ dac I va hé_ nén biin trong juc. Ddng chi® rin 12 t6c d¢ bitn nén trén don
vi dién tich b mat (kg/h.m?). Trong bé ¥ng dot I va bé nén biln, biin ban
ddu c6 ham hwgng C, va sau d6-bj nér d&n ham hrong C, & d4y bé.

=16m*/m’ ngiy

| Tmngbé' lang & trang thdi &n dink, ¢6 dong chit rin di chuyén xudng dudi

| {i-ﬁnh 2-6). Ddng nay hinh thinh do ling wong luc (ng cin trd) va do khéi
BuGe dich chuy€n ¥ viéc bom tudn hoin hoic bom biin ra khéi be. Dong chit
rdn do Mg trong e thé hién qua bi€u thitc sau:

S =GV, (2-10)

L R L e Ll T~ Y o ]
-
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Trong 86: SF, = Dong chitrin do trong luc;
| C,'=" Ham luong bin § diém xem xét;
V, = Téc dd lEng chia biin d him lugng C.

Sut dich chuyén khdi nuéc do bom min hoin hodc bom bin thé hién & phuong
trinh sau: '

SE,=C,V, (2-11)

Al
Trong d6: SF,
1 ‘I'lh

Dong khi nude;
Téc db khdi nnde dich chuyén.

- Viy tdng dong chét rin SF, do ling wong Iyc va do chuyén dong khoi nudc;

SFI = SFE + SF' = Civi + Civl'l {2' 12)

Theo phudng trinh trén, dong chit rin do Mng trong hrc phu thude vio him
lrgng va dic tinh 1ing clia cht rin. Cdc bue ti€n hinh xdy dyng dudng cong
dong chit rin tiy mé hinh cét ling dugc minh hoa trong Hinh 2-6.

& ham lugng thap (<1000 mg/L), s dich efiiyén chit rin do trong Iyc la nhd
do vin 16c ling khong phu thude nhiéwvao him lugng. § him ludng chit rin
rit cao, vin toc ling cdn wd xAp xi bing khéng, vi tong ddng chit rin do
trong luc trd nén rit thdp. Ddng chit rin do trong Iuc ¢6 gid tri cyc dai khi
ham lugng ting (Hinh 2-7). :

Dong chit rn do kh&i nuéc dich chuyén ta him tuyén tinh clia him hrdng véi
lru lugng ddng bixn bén dudi. Vin tdc khéi nu6c chuyén dong:

| v, =.%_ - (2-13)
Trongd6: Q, = Luuluong dong bén dudi;
A = Diéntich b mit be.

Téng dong chdt rin 1a tong ciia dong wong hrc va dong bén duéi (Hinh 2-8).
Tang hoic gidm luu lugng dong bén dudi s& ning cao hoic ba thip dudng
cong tdng. Vi vy, trén thuc t€ c6 thé 14y hvu e dong bén dudi d€ ki€m so4t

- qué trinh 14ng va nén bin. |
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i
L
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; i
Cir c, GYrt itk Déng tong .
G b4 dic doan ddun dulng cong la r : g 3 :
. : bé&n dudl o
Cot ling hﬂ"h, ) G van tc ling viing cdn trd Va tuong E g Ry : i
tpcotangby 1y S iing véi him ltgng cin lo ling Cs | | L e
canh khugy 3 SEL[e=a-— e T 'y }
(H=15+2m) |i: 5 - T i : 5
: : i I R
1 : i : U
JUL (@) | :g Ay : CUy, '+
* Thési gian M ¢ - oy
,E _ CV,; i Dong trong lue %S
Yol ;
2 2 SF = V.C; vfi cdc | ‘ﬁ / :[: ' r 1 5
= 3] g4 td Vi va G tim | % CUs| | : oV, @
: 8|\ mwommens | [0 VYL ¢
3 g xdc dinh & budc (b) | — = =
= o @ " Ham higng chitrdn, mg/L
& S ? |
> : = miNH27. R e
Ham Iwong chat réipn C _ ' f $d dd thi I phén tich s6 Jiéu lng theo phutong phip dong chit ran.

HINH 2-6. . | :
Céc budc tién hanh v& dudng cong dong chit rin do Mng ong lyc.

(a) Thinghiém cdt ling & nhitng him Iwong chdt iin ban diu khdc nhau, 6 dé
_ fim dugc vin t6¢ lng cin ud & cdc ham lugng tudng dng;
~ (b) VE dudng cong lang cin ird theo him ludng trdng ting;
(c) VE dudng cong dong chat rin theo ham ltgng tudng inig.

T A AT e e

Tir Hinh 2-8, dién tich ngang b€ nén bin ¢6 thé xdc dinh theo cdc budc sau:

V& dudng thing ngang ti€p tuy&n vai dudng cong tdng dong tai diém cuc tidu.

‘Giao diém gira ti€p tuyén va truc y W dong chdt rdn gidi han (SFL). Tt giao
di€m giifa ti€p tuy&n ngang va dudng ddng bén dusi, kéo dudng thing song
song vdi truc y, it truc hodnh x tai gid tri C, (him lugng biin nén tudng Wng).
NEu luwgng chdt rin vao bé ling 16n han SF,, khi d6 chit rin tich liy wong bé
ling v néu phin chia biin khéng di, biin s& trdi ra ngoii.

Ham ludng chat rin, mg/L

| _ HiNH 2-8. o
Trong lugng chi't rin ling dudc trong ddn vi thdi gian: So @3 thit TI phin tich s3 i 1ing theo phuong phép domg chit rin.
Mt = Qu[:n = Qucu ' 2 {2-14} - Dlél’l tich gi‘ﬁi hETIIl mat 'Cél ngang bg nén bin:
Trong dé:.  Q = Luu luigng vﬁubélﬁng..qu =.Q+. Q. . (Q+Q,)C
Co = Ham lugng chilt rin vio bé. | A= ;”;: == SF: - (2-13)
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Mot cdch khdc ¢ thé x4¢ dinh dién tich gidi haa khi cho trude him Iugng bin
nén C,. T diém C, 43 cho trén tryc hoanh, v& t€p tuyén véi dudng cong
dong chat rin do trong Iwc. Tiép tuyén nay cit tme ¥y tai di€m SF., gi4 tri
- dong chdtrin gidi han. * S

Vi du 2-3. Ung dung phudng phdp dong chét rén

dinh di€n tich b€ l4ng dot 0 bi€t riing hwu lirgng hﬁnhﬁp nwde thii va biln hoat
vdo bé ling Qr= 600 m*h, him hugng MLSS: C, = 2500 mg/L vi ham Ivdng bin

BANG 23. I
Két qua thi nghi¢m King bim hoat tink - ; .
& — “ s
Thi nghigm C v . SE=CV
(mg/L) (m/h) (kg/m’.h)
i 12460 0,125 1,558
2 9930 0,249 2.473
3 7450 0,465 2,464
4 5220 1,000 5,220
g 3140 2,94] 9,235

| ' 1580 - 4180 . 6604
Giai: E

1:.'1 V& dudng cong vin téc ling theo him lugng chit rin (Hinh 2-9a).
2) Ve auong cong dong chit rin theo ham Igng chit rin (Hinh 2-9b).
3) Xéc dinh ddng chil rén gi6i han SF,:

A= _Q+Q,)C, _ 600m’hx2500 g/m? e
SF, L5 593kghm?x1000gkg

T T T LTI R e g S T B S e T

B T s S R — -y

'
o Py Tl i

STl o

L0
4l
3L
5
2L
1L
ﬂ D i 1 I
() 0 5.000 10000 C,  15.000
C, mg/l. —>
HINH 2-9.

Sy phu thude elia vin 16¢ ¥ng va dodng chit ridn vio ndng d6 chit rin.

Vi dy 2-4. K&t qui thi nghiém biin hoat tinh dugc thé hién trong bing 2-4. X4c dinh
ham luong biin hoat tinh t5i da trong bé aeroten (MLSS) d€ dat duoc i trong bé

mit lng 11 Ia 24m*/ngay (t3i trong nay MM Qr =0+ Q). Bi&t
ring lwu ludng tuin hoan Q; = 40% Q va gid sit lvu luong biln dir khong ddng ké.

BANG 2-4. :

K&t qua thi nghiém ling bim heat tinh
MLSS Vin 10c ing
(mg/L) _ (m/h)

2000 427
3000 3,51
4000 2,77
5000 2,13
6000 1,28 -
7000 0,91
B000 0,67
9000 0,49
10000 0,37
15000 0,15
20000 0,06
Giai:

(2) Lép bang gi4 tri SF theo ham lugng MLSS:
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" BANG 2-5.

Giz tri SF theo ham Ingng bitn hoat tinh
MLSS  VintScling SF=CV
(mg/L) (m/h) (Kg/m®.h)

2000 4,27 :
3000 3.51 10,53
4000 2.7F 11,08
3000 2,13 10,635
6000 1,28 7,68
7000 0,91 6,37
8000 0,67 - 3,36
9000 0.49 4,41
10000 0,37 3,70 .
15000 0,15 2,25 |
20000 0,06 1,20
(b) V& duéing cong SF theo MLSS:
10 SF, = 6.25 keg/m"h
= -
; E Ddng 16ng
; % E ; ‘
\:E - - - L)
= ? el Y
:L ﬁ e : :
E B s Déng chiy bén dudi
E 1 Xa = 21.800 mg/L.
— Dong trong hue = o
i} T T T T A é I W TR T R
N 10.000 200000 30,000
Him lugng MLSS, mg/L
HINH 2-10

Sy phu thugc cita dong chat rén SF vao ham higng MLSS.

T TR NI S ST ] T LTS U e

P Ee
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(b) X4c dinh vin 8¢ dong bén dudi;

0,4Q 24m3:m1 ngay
V, = = .
b D4Q+Q - 24h/ngiy S

(¢) V& duding cong tong dong chil rin va xdc dinh gid tri dong gidi han SF, vi him
ludng biin nén 131 da:

(1) T phuong irinh SE, = G;V}, vé dudng dong bén dudi SF,.

Trongdé: € = Ham lugng MLSS, kg/m’;
V» = Vént&c dong bén dudi, m/h.
& ham hugng C; = 10 000 me/L hay 10 kghm’, SF, = 10 kg/m”® x 0,29 kg/m?.b =

2,9 kg/m* h. | :
(2) V& dudng cong tdng SFr = SF, + SF¢ - |

Tir dudng cong SF, tim dudc gid tri SFy = 6.2: kgfm*h vi ham lugng bin nén
i da C,=21800 mg/l.. / |

(d) X4c dinh him lugng MLSS (5i da:

(1) Bd qua tSc &3 sinh trdng 1& bao trong bé aeroten va difa vao cin bing khai
lugng o6 thé vist phuong trinh sau:

an +err ={Q+Q..}X
chia X: | |
0,4Q (21800 mg/L) = (1 + 0,4) QX
X = 6230 mg/L

23. QUA TRINH TUYEN NOI

Qué trinh tuyén ndi 12 qué tanh tch cdc hat rin (cin I¢ ling) hodic hat chil

" 16ng (ddu, md) ra khéi pha Iong (nudc thii). Qud trinh nay dudc thuc hién

biing cdch dua cdc bot khi min vio pha 18ng. Bot khi min dinh b4m vio céc
hat, v& Juc diy ndi dii 16n ddy cdc hat bam dinh bot khi 1én b4 mit. Trong xi

I§ nu6c thai, qué trinh tyén ndi e thé si dung d€ loai bé ddu ma, cin ld
ling va nén biin sinh hoc (biin hoat tinh, mang vi sinh vit).
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Qué trinh tuy&n néi phy thudc rit nhi€u vio loai bé mit hat 10 ling, vi viy thi

nghi¢m qui mb phong thi nghiém va qui md vita (pilot scale) cdr thiét xdy
" dung d€ tim cdc thong s& thi€t k€ hdp 1y. Y&u t6 cdn quan tdm trong thidt k&
cong trinh ty&n ndi bao gdm ham lugng chit I Hing, lugng khi sit dung, vin

t6c ndi cda hat va tdi rong chit rin.

Trong tuy€n ndi khi hoa tan, khdng khi hda tan trong nutéc thii & 4p sudt vii
atmosphere (275 + 350kPa), sau d6 gidm 4p xubng 4p suit khi quy&n, khi hda
tan tich ra khéi nudce thinh nhitng bot khi min. Hiéu qui qué tinh tuyén ndi
ndy phu thudc vio t s& thé tich khi trén khéi ldng chit rdn (A/S). Ti s6 niy
phu thudc nhi€u vao loai cht Id limg, vi phdi dudc x4c dinh bing thuc
nghiém. M8 hinh tuyén ndi thé hién § Hinh 2-11. |

Bau tién cho nudc thii vio diy 6ng dong va cho nudc sach hodcmide di xit

: Iy vao cbt dp SI_ﬁ'L Cho khéing khi nén vao cot 4p suit d&a 4p suat yéu cau.
| Lic déu hon hop khong khi va chit 16ng trong 1 phit, sau d6 d&é yén 3 phit dé
- dat trang thdi bio hda khi. X4 ddng nudc di ting 4p vdo Gng dong dén thé

tich yéu cdu. Sau thdi gian tinh d€ bin ndi Ién mae (181 thidu 20 phit), gan
chdt ndi trén mit, iy miu phin tich ham lugng ciin 1d litng con lai. |

Pong b .
Vi cip khi nén

Ong cao su mém

Cotap Iuc

Vanxa —.

i

Iy.l_“ H
= - -

neal S e

HINH 2-11
Mo Hirh tyén ndi khi hda tan,
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D6 vdi hé thing tuyén ndi cd tuéin hoan déng tao dp, méi quanhé giifa tf <8

A/S, 49 hoa tan khong khi, 4p sudt vin hinh v him Iuoeg cin lo ling thé
hiér qua phuong trinh saw: - a

A _13s5,(fP-1)R (2-16) '

)
Trong d6: A/S = TisS khifchat rén, ml khifmg chit rén; S
f = Phan khihoa tan 3 4p sadt P, thong thudng £=0,5; - .
P = Ap suil, atm; va duge xﬁ:ﬁinhnhdsau: P:% (He SI)
R = Luulugng twin hodn, m¥ngay;
Q = Luuluwng, m'ingy; |
$. = Hamlwngbdn mgl:
s, = D{hoatanclia khi, mll, Iy theo Bing 2-6;
H¢ s 1,3 13 trong Itong clia 1ml khong khi tink bling mg, gid i
(— 1) tinh d&n y€u t5 hé théng hoat dong & 4p suit khi quyén.
BANG26. = R
D4 hoa tan ciia khi phu thuge vao nhigt 4
Nhiétds,’C © 0 10 20" 30
S0 MIJL 292 228. 187 157

Pdi véi hé thong tuyén nédi khﬁng tudn hodn ddng tao 4p, phudng trinh tudng
g c6 dang sau: | ' -

A_Ls(P-D (2-17)
S S,

24. QUA TRINH KEO TU VA TAO BONG

Khi ¢hdt keo't cho vao nude vi nude thdi, cdc hat keo bin thin trong nudc bi
mit tinh &n dinh, tirong tdc vdi nhan, k&t cum lai hinh thinh cic bong cin I6n,
dé ling. 'Qu4 trinh mAt tinh Sn dinh hat keo I3 qué trinh héa 1y phite tap, ¢6
thé gi3i thich dira tréx cdc cd ché sau: | - ‘

htto-//sachxtia thuvi enso. i nfo
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e Gidm dién th€ zeta 16 gid tri ma tai d6 dudi tdc dung lvc hip din Van
~der Waals ciing véi ning lugng khuiy tr:dn cung cip thém, cic hat keo
trung hoa dién két cum va tao thinh béng cin;

® Céc hat két cum do sy hinh thinh cdu ndi gilfa cdc nhém hoat tinh trén
hat keo;

s Cic bong cin da binh thinh khi Iﬁng xuung s€ bt gtﬁ’ cdc hat keo trén
qui dao ling.

. Qué winh keo tu - I:a;a bdng thudng 4p dung d& khi miu, gidm ham lugng
cin I¢ ling trong xi 1§ nwdc thai. Jarstest 12 thi nghiém qui mé phdng thi
nghiém (Lab-scale/ Bench-scale) dude sit dung rng rii trong cdc tram xit Iy
d€ x4c dinh liéu lugng héa chdt va pH i wu. Ngoai ra, thi nghiém Jartest ¢6
thé cho bi€t thém ve toc do két cum theo tie d5 khuiy tron (ndng lugng
khudy), ddc tinh ling clia bong cin,..

2.4.1. Thiét bi Jartest

Thiét bi Jartest dudc the hién wén Hinh 2-12. Thi€t bi gdm 6 c4nh kimy quay
cing toc d9. Nhd hop s8, tc d6 quay <6 thé di€u chinh dudgc & day 10 + 150
vong/phiit (rpm). Cénh khudy c6 dang turbine gém 2 bin phing nim ciing
mot mit phing thing ddng. Canh khudy dit rong 6 beakf:rs dung tich 1 lit
.chita cling mau n8c thé cho mdt dot thi nghiém.

Bdng hé do tdc 45 khudy
Pk e = P
7 7
HiNH 2-12
Thiél bi Jartest.

BT T T L E L T
"

ey e e e i e i i

e e
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2.4.2. Xéc dinh liéu lugng phén va pH.t5i uu cho méi logi phén
Nbi dung thi nghiém ndy gém ba budc:

Liy 200ml miu nwéc thii cho vio beaker va cho chit keo tu vao voi Lifgng
ting nhd. Sau mi lin ting lugng chit keo ty, khudy wron nhanh 1 phit sau 86
khudy chim trong 3 phit. Thém lugng chil keo tu cho dén khi tha}r hﬁng cin
hinh thanh. Chi nhidn ham ludng phén nay. |

50 55 60 .65 7.0 7.5 80

pH

- 20 T

E15—

g

210 -

L e

G

5-
3 4 6 5 10 12 14 16 18 20 22 24

Liéu ludng phén, mg/L

HINH 2-13.

K&t qué thi nghiém Jartest x4c dinh pH 5i wu va lidu luong phén t5i v

httn://sachxua thuvienso info
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:‘dc dinh ;H thlmjié‘fm;:_Lé’y 1 it miu cho v&b'm'&i beaker 1000ml, s;au dﬁ dit cic

Deaker vio. thi€t bj Jartest. Cho ciing mot lid higne. phin xse doon o oS

r€n vio 6 beaker, sau 46 thém acid h ' iEm- ﬂEP R
v ker, em acid hodic kicm d€ dat pH dao da

' = - T | I | : : w

| Lhoﬁn nlg; !.1:*, Md c4c cﬁnh khuﬁ”y-quay a tﬁ';;_ldﬁ_ 100'tpm; sau d4 qu:f chal:i

. -tong 15 phiit & t&c d4 L5 =20 rprnTil miy khuiy, d€ 1fng tinh 30 phit. Say

¢c & budc trén. Trong thi nghiém nay thay 48i cic him lugng chit keo.tu

::;;;_iéu}[ 123, 00 thé lam thi nghiém x4c din lidu hugae chit kim hodc acid
o 515 ma; vé gid i t&"i Yu tng véi Liéy lugng chit keo tu khi:.: nhau
Hamn, _ngchlkﬂnmﬁlwﬁh&&iluvngli‘ngvﬂimﬁﬁné'dﬁ |
COD,. thip nhdt. SR

._ﬁ QUA TRINH BUN HOAT TiNK

Céc chat thii hitu 0 d8 phin hiv o : s '

Cac chi € phan hity c6 thé xi Iy higy ang hé sinh
e qué bang h inh -
hoc bitd hoat tinh. Bin hoat tinh 14 khdi quin thé vi sinh hfatﬁﬂghﬁlzﬁ kha

dng 311 dinh chit hitu co higy khi. Péng hoc sinh trifdng bin hoat tinh v3

hﬁ : ﬁim : : 3
Phan huy chit hiu co-dd duge mg phong bing cdc bigu thie todn hoc thé -

hién tronig Bing 2-7.

(2-18)

- . =
T ru'WW-M-?MWT'EWMIIWWFW““W
d .

- ST T

e e T LT ey

]
T T VY e - e W - T i i 4

b e e e — S
a

-a
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BANG 2-7. &
- Tém tht ede bigu thifc dong hoc cho qué trinh sinh trudng bin hoat tinh
B Tocdd sinh rudng riéng, 1/TG: I
Ity Toc 86 sinh tntdng riéng 16i da, VTG, -
E S S Ham Iuwgng co chit gidi han sinh trwdng trong dung |
Fa e e dich, KL/TT; -
K, Hing s5 bdn vin t6¢, bam higng cd chit & 18¢ d6 sinh
: trudng = 42w, KLT; : s 18 o
. - MaXS ry,  Tdc 46 sinh tnidng cla vi khudn, KL/TT/TG;
* K48 - | .
' Y Hé s§ san ludng t€ bio, mg/mg (i s§ khoi luong &
r, =-Yr, bio hinh thanh/khdi Iigng co chit sit dung, dude xdc
: dinh trong bat cif thdi gian clia pha logarithmic);
Iy, T8¢ db sit dung cd chit, KL/TT/TG; '
g =l k He 50 sif dung co chat toi da;
Y
i _. kXS
s K +3
5. ¥ Vr  The tich b€ aeroten; -
Q |
g = VX Q.  Luu lvong bin win hoan;
C QX +HQX, P w
8, Thdi gian L bin;
R k;  Hésd phin hiy ndi bao; .
8, e Q.  Luu lung ra khoi bé ling H;
p o Him lwgng bin sau ling II;
X Hiam lugng biin tuin hoan:
U= 5,-S U Tdc d6.si dung cd chitriéng; .
X : | .
¥ = 6. Y(S,-S)
1+k,0,)
_ K.(1+68.k,)
T8, (Yk-k,)-1 | |
_' ¥ Yo  HE 58 sin ludng quan sé_l: dudc;
" 1+0.k, | .
p _ YQ(S,-8) P,  Lugng chitrin dé bay hoi trong bin dit, KIL/TG;
©askB) | 5
F/M=S./8X - ___F/M  Tisdcd chat/visinh.

ot 0 //sachxua thuvienso info
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Chia baj "gph‘ﬂﬂgﬂﬂhchu){:

k§ _5,-S
K.+S ox ' (2-19)

- Nghich ddo cilia phuong trinh (2-19):

1 i '
5. Yy ki Q21

Hé s6 géc clia dud¥ng thing di : .
- : g di qua cdc di€m vé tiy cic s5 :
YA giao Giém Vi truc (16 blng k,, o REhiem blng

Nguon cung cap khi l;rén .
¢ Van diéu chinh juy Itgng

TR S TN TR e o TR AT o g i

mrpe e

g

il P e

r .
P ST ema AR LTy

httn://sachxtua thu
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Vi dg 2-5. X4c dinh céc théng 56 dgng hoc ciia qui trinh b hoat tinh

K&t qua thi nghiém xdc dinh c4c thong s ddng hoc cho nudc thdt sinh hoat clia
mét db thi A dwdc trinh bay & Bang 2-8. Thé tich ngin thoi khi 1a 10 lit. Nude thai
bom vao mé hinh véi luu liong 34,31 Lingdy, tudng tng voi thi gian ly-aude 7
gids cho 141 ¢3 4 dgt thi nghigm c6 ham lugng bie hoat tinh khéc nhau. Bip thii
duige 18y ra mét 1dn trong ngay. X4c dinh cic thong s5 donghoc Y, ke, kva K.

BANG 2-8.
l{é'tqﬁthudtﬁ“l‘.‘tﬂﬂ_nghiéﬂlxﬁedinhcicthﬁngsﬁ'di}nghqcnhﬂq;ﬁtrhﬂ;
biin hoat tinh . i
Pot  Q S. O X “- 8 =

W) (mgh) (Ld) (mgl) (mgh) (mg/L)
1 343 126 025 1730 52 9.4
2 343 126 035 1500 7.3 8,0
5 343 126 0380 968 105 84
4 343 126 090 848 . 15 79

Giai:
S dung hai phuong tinh sau 4€ tim cdc thong s dong hoc (Y, ki, k va k) tf s
liéu thi nghiém thu duge: |

1. X0 Kol 1
G: 5.-8 & 5 K
1 Ly
Y
B A

Hai phudng ifinh trén cﬁ. dang phudng trinh dudng thing y = ax+b. Cdc bién sb va
thﬁngsﬁ'cﬁathmdngtﬁnhtréucéthétr’in_hbiynmrsauf-. - _

1/0, u Y ky

Tinh toan cdc gid tri X, y cho ddt thi nghiém 1:
' VX
Q. X, +Q.X,

8. =

vienso info
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.Iﬂf Hlﬁﬂ'mg.f] |

, Tée 5 ﬂfdﬂﬁg BOD;:

c . : ' |

) .Up:ls#__i._;l'zﬁmgﬂ-'ﬂmgﬂ ' .
| X Tugayx1730mgn - U2408dy

- Cée gid 1 ﬁnhlnﬁnx.ydévélbié'ﬁdﬁ: §

! k:
U 024ngay - +2ngy™
1

0,24 ngay

T Hinh 2-15 hosc théng s34,

T

- 6 déc duding thing fim duge
] L] .. : ]
giao m]ré"u-m Llﬁng véi truc Jr'ﬁ_th"dugﬂ hé s8 phin hi

; Dya vi _ e“ . e . . ' . :
Phip bicu 46 hoyc %@nﬁﬂmﬂ“mﬁ@ﬂﬂﬁwh@cmmg'.

{regession) wren c4c

hé s8 sin loong 1& bao Y = 0,362 mgVSS/mg. Tir

‘_ﬂgﬁr"' ¥ n0i bao ky = 0,043 .
“Tuong ¢ & Hink 2-16 hoa |
B = ¢ thong s& 2. b e

% k.. » D ¢ua phudng tinh

¥ k, Gmmﬁn'mmg“ﬁ“g“ﬂlﬂuchahmfﬂ hﬁlquﬁcdmhgﬁmk

'.-='*E'.=I,3‘n v Be
04= K,=2004.138 neay'! = 3 o 8ay". B

o F ot E . :
T TR R e o oy gy
3 ¥

4,50. -
r
; 4,00
. E'. '
~ > 350
. 2 2,00 .
i il
f 5 Y =20,036X + 0,5606
; 2,50 < R?= 0.9461
i . & ]
L 2.00 -
008 010 042 014 016 018 020
X =1/8 (l/mg/L)
. HINH 2-15. |
E Su bién thién ciia 1/U theo 1/8.
0,13
1
| s O
é =
% 0,05
2 007 .
Sl Y =0,3654X - 0,0446
il R?=0.9921 |
0,03
:ﬂ.EE ﬂE? 032 037 0,42 _ .47 0,52
' | - X=U(ngay™)
HINH 2-16. '

Su bi€n thién ¢tia 1/S theo U.
26. QUA TRINH SINH HOC K1 KHi

2.6.1. Téng quan '

di€u kién khéng ¢6 oxy. Phin hily ki khi c6 th€ chia Jam 6 qué trinh:-
1. Thiy phia polymer: | |

-~ Thiy phin cic protein;
- Thiy phédn polysaccharide;
- . Thiy phin chit béo;

g0 1nfo

E 2 Chutomg 2 - MO HINH VA PHUONG PHAP NGHIEN CUU THIC NGHIEM CONG NGHE XINT 57 |

L e e e

Qué trinh phin hiy ki khi ﬁ_guﬁ trinh phin hiy sinh hoc chit hitu co lfn:rng.

o
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2. Lén men cdc amino acid vi dudng: : T - :
i* ﬁhﬁn hf? kz khi cdc acid béo mach dii va rucy (aleohols): | x 100% COD
5* I-l"h&: huy ki khi c4c acid béo d& bay hdi (ngoai trir acid acie:ﬁc}; E Vit chat hdu co dic bidt

- Hinh thinh khi methane tir acid acetic; ) : Proteins | | Carbohvdrates | | Lipids |-

] e _ : Thity phin (1A 1}3_ " 1C),
'[-:3‘3 qua l:rm"h ndy c6 th€ hop thanh 4 giai doan, Xay ra dong th¥i trong qus : C) ( = 3%
trinh phén hity ki khi chat hiry cg: . g qu ': o =21%)  =40% 3%

. ] ¥ Y
Thiy Phén: i Amino acid. duling Acid béo
_ Lén men @ s 345 @ (xy hioa

T 1ai X - . | ; - | yém khi
: hr;::i Fla; ?}3& nay, dusi tic dung ciia enzyme do vi khufn tigy ra, cic phirc : wﬂ TV
ol ;;: § r:::r ;ng an bt polysaccharides, proteins, lipidsy chuyén héa E | %

: C aon gian hon hoic chit hoa tan ahir dui : : ; - Sdn phdm trung gian .
acid béo). ( Ung, cic amino acid, - Propionate Butyraie ke
Qu4 trinh né}r Xavy ra chim. Téc 4 ﬂlﬁ}l’ - _ : E % 1;}"-‘:—,/
hat v dﬁt tinh dé hin hi , e pht > udc vao pr kich thutde " 555 e 8 115

R Uy cua cd chiat. Chitbéo thiy phin 5t chim x e ¥
: el LEl, i ¥ .
Acid héa: o Acclale f— : + Hydrogen |
; - .
_— _ & 3 ‘ ()
Trong giai doan nay, vi khudn lén men chuy€n héa cdc chit hoa tan thank : .-'4.«::.:u-,u-nb]'.-h-'m‘\]E % Wydrogenotroph
5 ‘Methane

| ;ha;&{i{m gidn n‘hu'- acid béo d€ bay hai, alcohols, acid Jactic, methanol, CO,
2 INH3, H,S va sinh khéi mdi. Sy hink thagh cdc acid c6 thé lam pI-f giin;

xudng 4.,0. : 9
' 9 HiNH 2-17. |
Sit bi&n 46i cdc dong vét chdt trong qua trinh phin hity ki khi.

.i 100% COD

Acetic hoa (Acetogenesis)
Vi khud ; A : : A g, z :
e ;A‘fm chuyén hoa cdc sin phim cia giai doan acid héa thany 5 Newde véi qué trinh hidu khi, trong X 1y nu6c thii bing phan hily ki Khi, i
» i C0s VA sinh Kh6i moi. | trong 51 da khong bi han ch& bdi chit phdn dng nhi oxy. Nhung trong cong

nghé xit 1§ ki khi, cin v y d€n 2 yéu t6 quan trong:

Métan héa ( Mefhanﬂgguesis ) | | _ ; ;
y - ' 2 : | . ; : iéu cing tot;
Piy 14 2iai doa - g meEi Y + 1} ' Duy tri sinh kh&i vi khtli_n cing nhicu ek o
S8 o nies cGi clia qud trinh phin hiy ki khi. Acid acetic, H, Co, 2) Tao ti€p xiic di giffa nudc thii véi sinh khdi vi khudn.
ormic vi methanol chuyén héa thinh methane, CO, v sinh khai md; ’ a - | . .
" ’ ; - * Khi hai y&u & trén ddp ¥ng, cOng tinh x¥ 1§ ki khi c6 thé 4p dung i trong
Trong 3 giai doan thiy phin, acid héa va acetic héa, COD trong dung dich _ rﬁ’l;_ _— ;) .

hau nhukhong gidm. COD chi gidm trong giai doan methane héa.

1
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2.6.2. Dong hoc qus trinh ki khi

;:;tfpﬁtq;_ﬁéum}l Xt Iy hi€u khi, dong hoc qus tinh gi vai td chg dao

o L e vn hanh hé théing x¥ I ki khi nwde thii, Dira vao kg,

| w7 ﬁcl-l];éw sinh ciia ?uﬁ uinhkikhi,'dﬁnghpccungc&’pms&haply

Ut 880 5o yin 15 o o ok K qué trinh. Mat khdc, dong hoc cang lién
o Y€u 1o ve mdi treding, v4n hanh dnh hudng d&n t5c d5 phéin hi

ic ung chit thdi. N&u ¢4 kign thitc vé ddng hoc qué trinh s& thare hiél:::r

hé théng x& Iy modt cdch 1] '
i b i 11w han, vin hinh 8n dinh vi kidm S04t qud trinh

é t[:i[l: - . ; 5
E:n I? ﬂl:uxgllf smh hoc L':Ikhi dujn;ic md t3 bing cdc cOng thic todn hoe dua
: Y€l qua trinh nusj c&'}t Vi sinh lién mye, Péng hoc sinh t:rmﬁ‘ng '..ri sinh

z:;:ﬁﬁ‘t:;uhai ;nﬁ'i quan hé cg ban: tSc 48 sinh rudng va 8¢ 46 si dung cg
_ mo hinh todn hoc khic nhau (nhy Monod, 'Mmfr, E‘émmir,

Graus,...) th€ hién sy dnh hudng hg
o - ng ham lugng co chit sidi han < :
V@i toc d6 sinh trung cia vi sigh (Bing 2.10), 8idi han sinh tnging) asi

2.6.3. Cic cong nghé xit Iy ki khi

Hinh 2-18 vi 2-10 thé hién ;
: >0 mGt $6 dang cbng nghé xi ¥ < ey
Ung dung rGng rai véi qui mé I6n (full-scaley. o Y stoh hoc ki khi d4

T I
’ .mﬂlthlﬁuquatﬁnhphsnhﬁykikhfﬁ oo
i _ . trdn hoa

‘oan, liép xilc ki khi, loc ki khi (ki khi bdm dinh ngvice ddng), I b bge
xubidong, ting gid thé I Wng, - . - o0 o owoamdinh

Céng nghé xit Ij ky khi
Sinh trtdng 1o limg - Sinh trw@ng dinh bim
. :ﬁn trén Tiép xtic UASB Loc Ting Véch
1 10dn k}'khi kykhi | | lolimg ngin

HINH 2.18,
- MOt s& dang qué trinh ky khi d3 dugc dng dung réng i rong thute t&.

BANG 2-10. | R -
C4c phulong trinh ding hoe sif dung cho qui trinh xi¥ 1y ki khi
Bac nhit .
k8 - ds = 8
= -k A Sl = ]
"Ts-s Y dt ks > 1+k6,
Gran va cing su
I"' — l"'ms _.kd : . ds — i“"nx‘s s-= Sn(l + k—dﬁt)
S, i dt YS, (TG
. Moned | 5 &
- F“S -, | - ds = HEKS = S"ﬂ +kda':]
% 48 @ YK +S) 8. (1, —Ky)-1
Contois |
= Mo _ k, | B u.XS S = BYS,(1+k.8,) s
BX+S - dt  Y(BX+S) BY(1+k,8,)+6. (1, -k, )-1
Chen & Hashimoto |
_ Hgd <, 48 p.XS = KS, (1+k,0.)
PERS +(1-KS * - & (KX+YS) K_D(l+k0,)+n.0,
Trong 46 u = Tédc dd sinh trudng riéng, L/TG;
e = Tffctdﬁsinhtm&ngriéngtﬂiﬁﬁ,_]frﬁ;_ :
S = Ham lugng co chat gidi han sinh tidng trong dung dich, KL/TT;
K, = Hing sd bin vin toc, him lvgng cd chit § t6c 4§ sinh tnidng = %%

. Ueme KLTT,
Toc db sinh trtdng clia vi khudn, KL/TT/TG;

IS =
Y = He sb sdn ludng t€ bao, mg/mg (tf s& khSi ludng t€ bio hinh
" thanh/khoi lugng co chdt sit dung, dugc xdc dinh trong bat o
thdi gian cla pha logarithmic); '
fw = Tocdd skt dung co chit, KL/TT/TG;
k = Heé s sit dung co chil 151 da;
'V, = The tich b€ zeroten, TT;
8. = Thaigian lva bin, TG;
k; = H& sd phin hiy ngi bio, ITG.

— _ httno://sachxtia thuvienso info
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Qué trinh phan hiy ki khi x40 trgn hoiin toin

TNTTEDE ST

BE phéin hiy I::1 khi x40 trén hoin toan 12 bé x4o trén lién me, khﬁng ¢6 tudn
hoin bitn. B& nay thich hop dé xit I nwdc thdi c6 him lugng chat hifu co hoa
tan d& phin hity ndng d6 cao hodc xi If bin hitu cd. Thi€1 bi x40 udn c6 thé
diing hé théng cdnh khuiy cg khi hodc tin hoin khi biogas (ddi hﬁi c6 may
nén kbi biogas vd dan phin phdi khi nén). Trong qud trinh phin I;_uy luong
sinh khdi méi sinh ra vi phin b6 d€u trong toin bd thé tich bé. Him lugng
cht Id ling & ddong ra phu thude vao thash phin nudc thii vio va yéu cau Xt
1¥. Do b€ phan hity ki khi xdo trdn hoin toan khéng ¢6 bién phép ndo d€ iuu
giit sinb kh§i biln, nén thdi gian luu sioh khdi chinh 1a-thdi gian hu nuéc.
Thoi gian lun bin trong phin hiiy ki khi théng thudng ¥ 12 + 30 i;gﬁy Nhv
viy thé tich b€ x4o tron hoin todn i héi ién han nhleu 5o v{i.cdc cong
- nghé xﬁ'!j k: khlkhﬁc

TSI T T AT R oy

¥ Bl A P e i

- Do ham lugng sinh khéi trong bé thip vk thdi gian luu nude 16n, bé id khi xdo
wdn hodn toan ¢6 thé chiu dwng 10t trong wudng hgp 6 ddce 6 h@iﬂ khi tdi
trong tang dot ngde Tai trong dic trung cho b€ niy la 0;5:6,0 k,g?Shu"‘ ngay.

2 o | |
Ra 4 | Ra Qué trinh ti€p xuc ki khi twong iy hé thﬁ'ng, biln hoat tinh hi&u khi gom hai
0 Biogas o] giai doan: (1) phan hily ki khi x40 rdn hoan toan; (2) ling hodc tuyén néi
o | ,..,,,.___f i) A : | tich riéng phan cin sinh hoc va nwéc thdi sau xir 1¥. Bin sinh h@: san .khi
e - ; tich dwde tudn hodn trd lai b€ phin hiy ki khi. Do lwgng sinh khﬁ cﬁa qmi

! 3 th&i gian luvu bin ciing ¢6 thé khéng ch& duge va khéng lién quan Aaén thai

s ] | gian lvu nudc. Ngm‘:li thi&t k& qui trinh ¢6 th€ chon thdi gian litu biin th[;h
- hdp cho phat trién sinh khéi, khi d6 c6 thé ting tdi trong, gidm thdi gian hwu

nudc, kh6i tich cdng trinh giim din d€n chi phi ddu nr kinh t& hon. Him

Vio Vio Vio =HE : - " trinh ¢6 thé ki€ém sodt dwdce, khong phu thude vao lvu higng nude lh’ﬁi Vi vﬁy

a) Flﬂnhﬁykyklﬁxﬁnnnnhnﬁntoin ) kaﬁdﬁhb&mgﬁith@(ﬁdjﬂh : 5

:; E;amnep xiic d?r khi g} Ky khi I6p béng bin ddng chiy lvgng VSS trong bé tié'p xiie ki khi dao ﬂﬁng trong khodng 4 0006 ﬁﬂﬂ mg/L.
NEvic dong n ASB) '

d) Loc ky khi dink bim xusi dong - h) Uitg; l:lt[:;é't hﬂ[::: bé Hng phin I Hé théng ti€p xiic ki khi sit chmg ling trong luc phu thudc ahiéu vao tinh chit

€} Ky khi dinh b4m gid the 10 Iitng i} * Ky khi vich ngin huéng dt’:-n; _ bong bin ki khi. Cic bot khi biogas sinh ra trong qud trinh phan huy ki khi

| . thutng bdm dink vio cic hat biin iam gidm tinh ling clia biin. Vi vﬁ‘jr dé tang

FiNH 2-19. - | cudng khi ning ling clia bdng bin, trude khi ling, bén hgp nude. va bin di

qua bd phin tich khi nhy thing quat gi6, khudy cd khi hodc tich khi chdn

Mot 56 dang mé hinh thiét bi xi¥ 1§ ky khi thon '
¥ ky g dung. khong va c6 thé thém chit keo ty ddy nhanh qué trinh 1ao bong. C.ﬂF hé thong
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ti€p xtic ki khi ¢§ thé hoat déng 16t & tdi rong hitu co tr 0.5 ﬁé’n H].

kgCOD/m’/ngay véi thdi gian luw nwée tr 12h cho dén 5 ngay.
Loc ki khi (Gi thé c6' ginh dong chiy nguge dong)

B-é"lg:ckikhﬂi cdt chifa diy vit ligu rin tro I3 gid thé ¢f dinh chov:smh vit
ki khi s5ng bdm trén bé mat. Gid 'thé 46 c6 thé 13 a3, 531, than, vong nhua
lﬁfg hdp, ;ﬁm_@ﬂa, vong su... Déng nude thai 'phﬁn bo déu, di 1Y dudi Ié‘u
liép xidc ‘liﬂi ming vi sinh bim dinh trén bé mat gid thé. Il:; khid n3 hﬁn:;'

- d_inh tot cia ming vi sinh ddn d&n lwgng sinh khdi trong bé ting lenﬁ thisi
gian lvo bin kéo dai. VA vay thdi gian It nrGe nhé, 6 the vin hanh § wi
trong rdt cao. Loc ki khi sif dung gif thé 13 d4 hoic s3i thudng bi bit tie do
cdc chit 1o hing hode mang vi sinh khéng bdm dinh gilf lai & khe rﬁhg'giii'a.

cdc vién dd hodc sdi. Gis thé 13 vit tigu nhva tdng hop ¢6 ciu'trie thodng, do

réng cao (95%) nen vi sinh dé bam dink va ching thudng digc thay th& din
cho.d4, s3i. Ti I¢ riéng dién tich bé miuAhe tich ca vit Lisn thong thsy
- dao dong trong khoing 100 + 220m¥m>. | 4 : ;

T\‘nng‘_bé loc ki khi do dong chdy quanh co déng thai do tich lity sinh kh&i vi
vﬁgr rit dé gay ra Cdc ving chét v dong chiy ngin, BE khic phuc nhlﬂc
di€m ndy, c6 th€ b tri thém hé théng xdo trén b¥ng khi biogas sinh ra thon

qua hé théng phﬁ:} phoi khi dit dusi I&p vit lién va mdy nén khi hing&s - =

Sau thdi gian dﬁi-?ﬁn hanh, cdc chit rin kh |

m thdi V2 , 6ng bdm dinh gia ting trong bd
Effu nﬁy. cﬁ:;h:%’.nhﬁ:}'t_hi'}r dudc khi ham hrgng SS diu ra ting, hiéf qus .fﬂ' lf‘
gidm do lhﬂl-gl#n qu nude thite 1€ trong b€ bi rit ngfn. Chat oin khéng bém
dinh ¢ thé 1y ra khdi bé biing cdch'xi ddy vi rita ngude.

‘Qud trinh ki khi b4m dinh xuéi dong

Trong qud trinh nay nude thdi vio chiy 1 rén xudag qua 16p gi4 th€ module
Gl.i thé niy 20 nén cdc dong ¢hdy nhd twong ddi thing theo huéng tiy tré .
Xudng. Euﬂug_kinh ddng chdy nhd c6 dudng kinh xdp xi 4em, Vi cé’u l:rrin
nay Irdnh dude hign twdng bit tic va tich flﬁ}'_chﬁ't rin khﬁng- bim dinh :
thich hdp cho xit Iy nwGc thii cb him lﬁqng SS cao. i

el e
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Quitﬂnhkikhftﬁnggiﬁ&é’ld]ﬁ‘ng

Trong.qud trinh nay, nudc thdi dugc bom tlY duéi 18n qua 18p vat liéu hat 1a
gi4 thé cho vi sinh sng bam. Vit liéu hat ndy c6 dudng kinh nhé, vi viy i 1&
dién tich b& mit/th€ tich rdt 18n (c4t, than hoat tinh hat,.) tao sinh khi bim
dinh 16n. Dong ra dudc tuin hodn trd lai A€ tao van t6c nwdc di 1&n dd 160 cho
1dp vit Liéu hat & dang 10 ling, gifn nd khodng 15 + 30% hodc 16n hon. Ham
heong sinh khéi trong bé c6 thé 1&n d&a 10 000 + 40 000 mg/L. Do hrdng sinh
khéi 16n vi thdi gian hvu nu6e nhé, qué trinh niy cé thé fng dung xi 1§ nudc
thdi c6 ndng d6 chil hitu cd thip nhw ntde thi sinh hoat,

2.6.4. Thi nghiém xdc dinh dé hoat tinh métan lén nhit cta bin

Muc dich

Thi nghiém nay nhiim x4c dinh sdn lwgng khi méian 16n nbét sinh ra Y biin
thi nghiémm, tif 46 ¢6 the d4nh gi ditdc tii trong hitu o0 1dn nhit cia bin,

Mo hinh

M4 hioh thi nghiém ¢6 thé & qui md thé tich 1lit hojc 5lit. Hinh 2-20 va 2-21
Ian lugt gidi thiéu mé hinh thi nghiém qui mé 1 lit v 5 K,

M5 hinh I lit c6 thé diing chai serum kin khi. Binh phin #ng dudc lic déu
hodc khudy tron lién tuc bing cdnh khudy wr. Khi khody rdn ngit quing, tn
s6 chay-nghi nhd nhit 13 6 gidy khudy odn nghi 3 phtit. Khi biogas sinh ra di

qua kim tiém theo &ng din vio chai serum thit II wreo nguge chita dung dich
NaOH 1,5%. Lugng khi sinh ra s& chi€m chd trong chai serum Il vi dfy Ivong
dung dich NaOH tvong ing v6i thé tich chi€m ch8 xudng cylinder bén. diféi.
Lugng khi sinh ra chinh 13 thé tich dung dich thu dudc trong cylinder (hodc ¢

thé cin d€ xdc dinh thé tich).

M Hinh 5 it 431 hai phai Iip a3t cAnh khusy va o6 Sng 15y miu. Diu &ng Ky
miu phii ngdp sdu dudi mit nuwéc. Khi sinh ra di qua Sng chifa véi cyc, sau
d6 vao binh Mariotte (kin khi) chita dung dich NaOH 1,5%. Lugng khi sinh ra
chi€m chd trong binh Mariotte va ddy lugng dung dich twong tng véi thé tich
chiém chd xudng cylider dit bén dudi. C6 thé thay thé binh Mariotte bing
ddng hd do thé tich khi. -
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Dung dich NaOH 5M

HINH 2-20. - _.
M& hinh x4c dinh 45 hoat tinh bin dung tich IL.,

''''''
iiiiii

Binh phn hiy

HiNH 2-21.+
M¢ binh xdc dinh d§ hoat tinh bir dung tich 5L.

8| Binh Mariote
e NaOH 15%

6ﬂg dong do
khi métan

——at e P P A

L R TTTH S | TR A B,

T T IEEAr A
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Binh phin Gng vi thiét bi do khi nén dit noi c6 nhigt do 6n.dinh, thich hop &
30°C. Him higng bidn trong thi nghiém nén nhd, khodng 0,5 + 2,0¢/L d6i véi
biun hat va khdng nén vugt qui 3g/L doi véi cdc loai bun khdc. Khi bin ¢6
hoat tinh'qué thip, nong d6 biin ¢6 thé ting 1&n S5g/L. '

Trong thi nghiém, nén cho vio binh phin ing _dﬁy 4l cic _chﬁ't khodng, chit
dinh duBng, men (yeus?) cin cho sut phét trién chia vi sinh vat. Dong thdi cho
thém 1mg/L NaHCO; d€ cung cdp dil tinh don. |

Ngi dung thi nghiém

Cho dung dich dinh duSng, chit khodng, men vi cd chat (dung dich VFA) vao
binh phin Gng. Suc khi nitrogen vao dung dich khodng 5phdt. Sau d6 cho.bun
vao va ti€p tuc suc khi nitrogen vio dung dich khodng 3phit. Ti€p theo cho
ImL/L dung dich sulfide va n&i binh phdn ('ng v6i hé thong do khi.

Theo dbi khi sinh ra trong 4 ngay. Vio ngdy th@ nam, néu khi chua sinh ra,
ti€p tuc chd thém 3 ngay nia. Khi s& sinh ra trong thdi gian niy. Ngudc lai
n&u khong th&y khi sinh ra cin xem lai thiét bi, c6 thé bi 1o ri. i

K&t thiic thi nghiém, 14y toan b3 bin trong chai hoze b€ phin @ng x4c dinh
VSS. N&u khong thé 1am céch trén,.c6 thé 1y miu x4c dinh ludng bon. BE
d4m bio d6 chinh x4c, cin 14y miu vi xdc dinh VSS 161 thiéu 3 lan.

Tinh todn

- Tir dudng cong éﬁn Iudng khi tich Iily, c6 thé tinh dudc d‘.fi'ha;zr tink yét:m ldn

nhdt. Truéc h&t vé va tinh hé s& goc cita phin dudng cong dbc nhat.(P mL khi
sinh hoc/gi®s). Khi k&t thic thi nghiém (trong khodng 4 ngay) xdc dind ndng do.
chit rin chita trong binh (Q g/L). Vi khi sinh hoc sinh ra do phén iy dung
dich sodium acetate chia hon 95% khi métan, nén ¢6 thé gid si ring't4t cd khi
biogas sinh ra @éu 12 khi métan. Nhwr vy, 4§ hoat tinh miethanogenic clia biin
la: ,

A =24 P/Q(ml métan/gam bin.ngiy)

Khi métan c6 thé duge chuyén ddi thinh métan — COD hodc ngude

¢ lai. Cdc
hé s6 chuyén d6i dudc trinh bay trong Bang 2-11. K -
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BANG211. -
Hg 56 chuyén h6a COD thanh khf métan

10 367
30
213 376 32,5 T:
s 385 35 418
- 389 40 433
M
Chi thich: : -

Gid: tri trong Bdng 2-11 cho lwgng khi métan ang dudng vdi 1 gam COD &

4p sudt latm, Gig r1 trong Bing dudc tinh toin theo phuong trinh:

27+T 760 -
f=
73 x?ﬁﬂ—p %350

Khi thi nghiém i€ hanh trén mutc mude bidn, o6 the o hé s6 hiéu chinh:

760

g

2 P‘
Trong 46: p 1 4p sudt truig binh (mumlg).

Hinh 2-22 trinh bay thi dy vé '
<2 r 1 vé thi
: b P nghi¢m xdc dinh dé hoat tink methanogenic

;:Il‘»l;frigg ﬂ:;g r;:l;;f; _spﬁn phim khi sinh hoc” g giai doan ddu cia thi nghiém
g ' Siah ra trong binh phin ting. G pha Lag (2) hoan toan
khi métan sinh ra lfa nh[;g i ey S Si Miong K iz o o
o0 ol ke sﬁ:1 hm]t] ﬂm:lci tnh 0¥ phin déc nhit cija dudng cong (3), Khi
g s o Wong Khi métan s& gidm (4). & thf nghigm 1n [T vy
i 3;;11 khi d3 thém acelate 'mdi), sin Iuong khi métan sinh ra cé
S g ﬂéﬁiéﬁéru SY gla ting sin lugng khi métan sinh ra Idn nhat
S 8id sit ring sy gia ting nay khong 11 ket qud ciia sy
i th a2 SH thich nghi aa vi Khudn. Trong trutng hop ady, aig o

nghi€m lan 11 dudc ding dé€ tinh d hoat tinh métan 16g J;hﬁ't i

Chuong 2 — MO HINH VA PHUONG PHAP NGHIEN CUU THYC NGHIEM CONG NGHEXINT g9

Sdn lugng biogas (mlL)

o

25 50 75 100 25 50 75 100
Thai gian (h)

HINH 2-22
Thi du vé& @3 thi sdn ludng khi methane hay khi sinh hoc trong thi nghiém x4c dinh 45
hoat tinh clia methane.

Boan (1): O thdi diém bit diu thi nghiém c6 ludng nhd khi sinh ra, do k&t qui
néng l&n cla khdi chit 16ng trong binh phdn tng.

Poan (2): Trong vai ngdy ddu (2 hodc 3 ngiy), Itgng Khi sinh ra rdt it hodc
khéng sinh ra. Giai doan nay 13 giai doan thich nghi ciia vi khudn
trong biva (fag-phase). ' :

Poan (3); Toc 36 sdn sinh khi métan dat gia tri t01 da. Hoat tinh métan 161 da

ciiz biin dudc tinh tir 4§ dGc clia doan dudng cong nay.
Pogn (4): Cd chat trong giai doan nay dméfc tiéu thu gin can, toc d§ sin sinh
khi métan gidm. |

Trong thi nghiém thd II vdi lugng ban tudng tw (sau khi thém dung dich VFA
mdi), téc 46 sin sinh khi métan c6 thé cao han 30%. Sy gia ting sin lugng khi
trong thi nghiém 13n II ndy ¢6 the gidi thich 13 do sy thich nghi cita vi sinh vit,
khong phdi do sinh khoi ting hon trong thi nghiém I. Trong truGng hdp nay, dé
hoat tinh métan cia bin dugc tink todn theo doan dudng cong (3) ciia thi

nghiém lan IL |
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Khi sinh ra trong qué trinh phin hily ki khi dugc thu vio phéu tich khi I{p dat
phia trén. D& thu khi tip trung vio phéu khéng vio ngdn ling, can thiét c6
(5m huGng ddng. Trong bd phan tdck khi, dién tich b& mit nuéc phai di 16
@& cic hat bin ndi do dinh bim vio cdc bot khi biogas tdch khoi bot khi. D&

Ppé d4inh gid kha ning phén hiy cia bia thi nghiém cho loai nuée thii nio
d6; c6 thé thay the dung dich VFA biing nv6c thdi. Lutdng nwde thii cho vio
sa0 cho COD trong dung dich nén nhé hon 5000 mg/L. Ngoai vide x4c dinh
Iwong khi sinh ra, cin xdc dinh thém COD ciia dung dich da dudc a8 ling ban

moi ngay. . taobé mit rong cin thiét cin €6 cér chin mudc (hodc cjt tgo dp) nliy hinh V&,
o , . e | i& c61 nuée trong ot tao 4p duge diéu chinh sao cho dp luc vira di dé
2.6.5. Ung dung qud tri CHGILEA0 O, i
g dung qua trinh xu Iy ki khi lfASB | hinh thinh mit thodng it rong trong b phin tdch khi
Mb hinh UASB -. j_ 5L
; | | Doc theo chidu cao cot md hink c6 cic vdi ly miu (4 = 6 voi) df ddnh gid

UASE — 48 19 sih, Hot I, KN by ichily Sl ok 160 hﬂn'(ﬂpﬂaw L lm:_mg biln trong b€ thong qua thi nghigm xdc dinh mat cit bin. ;
g

anaerobic sludge blanket) 43 dugc phét tri€n manh & Ha Lan va mot s& nude. . UASB hoat d6ng tot khi cdc ngﬁjfén tac sau dat dugc:

Mb hinh b€ UASB trong phong thi nghiém thé hién & Hinh 2-23,

Mé h‘iﬁh: [ cot hinh try trdn gém hai phan: phin phin hdy va phin 1{ng.
NuGc thdi phin phdi vao tr ddy b€ va di ngude 1én qua 16p biin sinh hoc ¢l
mit 34 vi khuin cao. o

o Biin ki khi c6 tinh ling t5t;

i e C6 by phdn tdch khi — rdn nhim trinh rifa tr6i bin khdi bé. Phdn ling
- phia trén c6 thdi gian I nuc di 16a, phdn phdi va thu nudc hop 1f 8
han ch€ dong chiy roi. Khi d6 hat bdnda tdch khi d€n ving ling c6 thé
ling xuéng va trd lai ngin phdn dng. | -

e Hé thdng phin phdi diu vao ddm bio sy iép xdc t5t gilta medc thii vio
Déne hé d : i va 16p bun sinh hoc. Mat Khéc khi biogas sinh ra s& ting cudng sy xdo
DOE IR % 0 trdn gilfa nwde thdi va biin, vi vdy c6 thé khong cin thiét bi khudy co khi.

2.6.6. Khdi dong mo hinh UASB

Biin nuéi ciy ban diu
Voi lay miu | :

' Léo bb : : _ Biin nudi cdy ban dan phﬁi ¢6 dd hoat tinh métan. D% hoat tinh métan cing

p bong ban hogt tinh ' : . cao thi th¥i gian khdi dong (ihdi gian vin hanh ban dau dat d&n tdi rong thigl

| k&) cang ngin. N&u st dung dugc bdn hat hodc bun 14y tif mft b€ xit Iy ky

i khi 12 5t nbist. Ngoai ra cé thé sit dung biin chifa nhiéu chat hitu cd nhy biin

. tirb& s hoai, phin gia siic hodc phin chubng.

Pau vio | If Bin & cong ranh ciing c6 thé dude si dung, nhung bin ndy. thuding chifa nhidu
- ] E c4t. chi€m thé tich hitu ich cfia bé va rdt khé tich ra khoi be. Béng 2-12 trinh

HINH 2.23. e . _ - bay mdt 86 loai biin su dung trong b& ky khi. : |

Mo hinh thf nghiém UASB (Upflow Anaerobic Studge Blanket). ’ |
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T wﬁm D/kgVss) {kg VSS/m?
Bitn tf cic bé xit Iy ki ki khac u,m:;ﬁ 113*35 )
::tinnﬁ rinh 0,02 + 0,10 8 -:2?35
Bﬁnbém;fai ﬂ.ﬂl*UﬂE 20 = 20

i D | 0,01 + 0,02 15 = 50
e | g,nm = 0,006 30+ 100

Nong 46 bin nusi ¢y ban diu cho b UASB 15
.;-Lm;tng biln cho vio bé khdng nén nhidy hon 60% 1hé tich p&

Khi k?lﬁng €0 bin nubi ciy 5t & giaj doan khai dong
q§c l_:;ét_ h‘m ¥ dén “w:ﬁn tSc nuée di 1én, N&y van t6c qud 16n, bin 1o € s&
Il:;:{;u ;m tmblé I;;iﬂai' BE phii khi dong & t3i trong thip h'n;ic nong ndi E:‘Es[e}
o 2504 d'?:g cﬁd; theo doi tyng kit sinh hoe sinh ra, hiey qug xg

] g nudc dau ra. Chi tang tdi trong khj moi thit hoat déng 14t

Khi ¢6 loai bin nudi cy 6t nur ban
31 508 nudi cf hat hay bin tir cic be xi 1¢ i;
:E :!ﬁ h;;@t tink me_gan cao, B_é UASB c6 thé bt ¢4y van hini ?::Itf: »
04ng 5 KeCOD/m’ ngay v thdli gian fyy nu¥Ge khodng 24giy, e

| fl::; f;? Ehﬂi dong rit quan trong G giai doan nay can phii tao didy kig
; udn methane phit trigy do bin nudj cdy ban diu thu'éng ¢ rat ::

ludng vi khudn métan, Vi viy oin: :
s, il Y1vay, giai doan khéi dong mu@g mit rat nhidy thyj

: b UASB cin phii xem xét thanh phin tinh cha nudc
lige &lia nuwde thii, tinh dém, him lugng chit

timg; céc hop chit doc, nhiét 46 nude thai,.

' 0, kha ning phin hiy sigh
dinh dwdng, him Ivgng cip 1

thi€u Id 10 KgVSs/m®

phii hét sitc cfn thip -
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Ham lugng chit hitu cd

Néng db chdt hifu ¢o trong nudc thii o6 thé duge xdc dinh theo COD. Khi
COD nho hon 100 mg/L, X Iy nwéc thii nay bing UASB 12 khong thich hdp.

' Khi COD 16n hon 50000 mg/L, cin pha lodng mréc thii hodic tuin hoan nudc

thai d3y ra.

 Kha niing phin biy sinh hoc cfia nddc thai

Khd ndng phin hily sinh hoc cia nuée thii ¢6 thé duge xdc dinh bing mét thi
nghi€ém don gidn. Cho mot lugng COD d3 dinh lrdng trude vao trong md hinh

- tinh va theo déi sin lugng khi métan sink ra hoic lvgng COD cdn lai tmng

thi gian dai (40 ngay). Khi d6 c6 thé danh gia d& dang kb3 ning phin hiy
sinh hoc clia nudc that. : |

Tinh dém

Cé thé kiém tra nhanh chéng tinh dém cda nude thii bing cich thém mét
hrong acid acetic vao 1 lit nuée thii thé. Lugng acid acetic thém vio twdng
dwong vdi 1g COD/L hodc 40% ham liong COD nudc thdi thé khi ham lugng
COD nudc thdi thé nhd hon 2,5g/.. Khi pH ciia nudc thii sau khi thém acid
acetic Idn hon hoic bing 6,5, ¢6 thé k&t luin nuwde thii ¢4 tinh dém t5t. Trong
uudng hop nu6e théi c6 him lugng ammonia cao, tuy pH thip hon 6.5, nude
thdi vdn c6 thé c6 tinh dém do ammonia trong giai doan [€n men acid sé tho4t
ra khéi nuwéc thdi & dang khi.

Chit dinh du&ng | @

Nhu cau chat dinh duSng cho su sinh trudng céa vi khugn ky khi thuding thap
hon so vdi vi khudn hi€u khi nhung khéng thé thi€u. Ndng d6 N, P va S 1&i
thi€u c6 thé tinh todn nhw sau: Ham lugng 151 thin cia cc nguyén t§ dinh
dudng da lugng c6 th€ didc tinh theo bidu thire (COD/Y) : N:P: S = (50/Y) -
5:1:1trong d6 Y 12 he s sdn Iwgng 1€ bao phu thude vao nwdc thai. Nude
thdi khong d€ acid héa c6 Y = 0,15; nwdc thii d& acid hoa ¢d Y = 0,03,

Vi khuin métan ddi héi hiam ltgng sit, niken va coban tudng déi cao. Tuy
nhién thong thudng phén I8n cdc loai nudc thdi c6 dii cde chil dinh dudng vi
It'gng nay. |
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Trong thi nghi¢m thudng khong nén d€ vi khufn thiu hut bat cf chdl dinh
ddng nao. Khi thi nghiém thudng s dung cdc dung dich dinh dudng stock.,
Trong cdc dung dich nay nén thém men vao véi him lugng 20mg/L d€ bio
dam vi khuia khOng thi€u hut ba: cif loai vitamin nio.

'Ham higng ¢iin 1 Iiing

UASB khéng thich hop d6i vdi ru6e thii c6 ham higng SS 16n. Khi ndng 46
can Id litng I8n hon 3000mg/L, cin nay khé c6 thé phin hily sinh hoe dude
trong thGi gian lwu nudc ngidn va s€ tich liy din trong bé, gay trd ngai cho
qud trinh phin hiy nudc thdi. Tuy nhién, a€u ludng ciin niy bi cudn wdi ra
khéi bé thi khéng c6 trd ngai gi.

Can 16 ling s& Iwru 1ai trong bé hay khong thy thudc vio kich thude hatcadn va
hat b2n nudi cay. Khi kich thuéc clia cd hai loai hat ndy gin nhy nhaw, can Ig
ling s& tich My lai trong bé. Khi sit dung biin hat, cin Io ling s& d& ding bi
‘cudn trdi ra khéi bé.

Trong trudng hdp khng thé c6 biin hat va nude thii c6 ham Ivdng cin 16n
nén xiy dung b€ lng trudc khi xi Iy bing b€ UASB. D&i khi, lugng can 1o
King nay c6 thé bi phin hily tfong bé. Liic d6, cAn biét t5c d5 phin hity cia
chiing d€ tinh thdi gian Iuu ¢in trong bE. | |

Nude thii chifa cdc chit nguy hai

Bi€t dugc cdc hdp chd't nguy hai giy dbc hoic cde hop chit c6 thé chuyén
héa thanh hgp chat ddc trong nude thai 12 a1 quan trong. Céc chit giy wc ché
trong qua trinh phin hity ki khi nudc thii thudng Ia ammonia, sulphate hoic
" cdc chit diét khuiin ngén cdn qu trinh sinh trudng ciia vi khuin.

UASB khéng thich hgp v8i nvde thii ¢6 ham lugng ammonia i6n hon 2000
mg/L hojc nuGe thii ¢6 ham lugng sulphate vigt qud 500 mg/L (4 s6
- COD/SO;™ < 5). Bin thin sulphate khong giy doc nhitng do vi khuin khit
sulphate dé dang chuyén héa SO,” thinh H,S. Khi him lrgng SO.> khong
qué cao (hoe ti s& COD/SO," khéng vugt qud 10), s& khéng nh hudng d&n
qud trink phan hiy ki khi. Trong trwdng hdp him luong sulphate cao ¢6 thé
tich riéng qué trinh ki khi thinh hai giai doan riéng biét: (1) acid héa va (2)
Ién men métan. Trong b€ acid héa riéng biét, vi khuin khi sulphate chuyén
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héa SO,* thanh H,S v H,S dé ding tdch ra khdt nudc thdi do pH thap trt_mg
qud trinh acid héa. ; . - |

Viéc xdc dinh nong 46 Nitg Kjehldal va N-NHa, néng dd sulphate, va viée

kiém tra 141 cd cdc chit diét khuZn ngin cdn sy phét ri€n cda vi khuidn va

nim Ia diée hét siic quan trong. Khi néng d§ amonia trong nude thai 16n hon
2000 mgN/, xit 1y nudc thai loai nay bing h€ UASB la khong thich hop.

Khi néng 46 SO, trong nudc thii I6n hon 500 mg/L, hodc khi t s8
COD/SO,* nhd hon 5, thi viée sit dung bé UASB ciing khéng thich hdp.
Sulphate 1 n6 Ia mdt déc 5 khd manh, nhing 451 vdi nhitng loai vi Khudn sit
dung sulphate thi chiing lai d& dang chuyén d&i sulphate thanh H,S. Khi nong
d6 sulphate khong qué cao va ti s6 COD/SO,” 1dn hon 10, thi vi khuan s&

‘dung sulphate s& sit dung sulphate dé€ chuyén thanh H,S.

Trong trudng hop néng d6 sulphate cao hodc G s8 COD/SO.™ thip, cdn xdy
dung mot bé acid héa. Trong b€ nay, SO,> s& chuyén héa thinh H,S lam cho
pH trong nudc thai gidm. Trong trudng hgp néng d¢ sulphite 16n hon 100
mg/L cling nén sif dung bé acid héa. |

Néng @6 mudi cao ciing gdy 4nh hudng xdu dé€n vi khuin métan, Trong
wrudng hop nay, rit khé cé nhitng hudag ddn chinh xdc. cho titng loai mudi
hién dién trong nudc thii. Thudng khéng nén d€ ndng dd mudi 16n hon 15000
mg/L. Néng d6 mudi trong khodng 5000 + 15000 mg/L c6 thé xem la dbc &
d6i véi vi khudn. Didu ndy phu thude vio ting loai muéi. & nhitng néng dd
mudi thip hon, vi khuin c6 thé thich nghi tr tr. Tuy nhién, § giai doan chua
thich nghi, néng 46 mudi cé thé lam tri hodn sy phat tri€n clia vi khudn.

2.6.7. Thi nghiém xac dinh lugng bun trong bé UASB

N&u biét Iugng bitn trong mé hinh UASB va 46 hoat tinh ciia bin ¢6 thé du
dodn tdi wong thé tich va thdi gian lwu bin thue t&.

Thiét bi

P& xdc dinh ndng d6 bin trong md hinh UASB, doc theo chi€u cao cft cin ¢6
mbt s& di€ém 14y miu. N&u khéng c6 voi ldy mau, c6 thé sit dung thi€t bi ldy
mau. Thi&t bi nay ¢6 thé 14y & @ sdu khéc nban va 14y Iugng mau thich hdp.
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Cdch iy m&u

.
Diém quan trong nhdt trong vigc x4c dinh Iwgng biln trong bé khéng phii 13
;ic dinh him lugng by trong mau mi 13 cich 1dy miu nhv the nio J3 hop 1y
!,m; m:ﬁ :a;n ldy ;ﬁu;;ﬁn bdo dim ring lugng bin 18y ra hoan roin #iﬁhg.
p.: Em " i;i k_é NZu lvgng miy lﬁ'_',; qua Ién, hwgng nwde thost ra Ién, c6
i ch ket quﬁ: I_Aﬁ::mg mau cdn l5y thich hdp nhit 1i 50 + | 50my..
uhyhglﬁnd@ﬁnhgﬁmn'ungbiuh.thﬂi giangi'ﬁ‘ahailinlﬁ'ycéchnha
it nhi1 | gis. ThE tich mig chink xdc rit khé x4c dinh, vi vﬁyaﬁ:hédoth;

N¢i dung thi nghiém

Xéc dinh him lugng SS vi VSs cla cdc m3u 15 i
+ Y & céc chifu cao khie
IsEIu bam ludng SS qu4 cao, c6 thé ly tim mau, khéng cin loc. Say dé ?Ih:nllll

g1é luong biin trong mé hinh bing céch xdc dinh mit cit bip (sludge profile).

D.:; ha:g Iugng bitn rong m§ hinh 13 him 5§ theo chiéu cao (hoic thé tich), vi
}réy. Iugng bitn trong mé hinh chinh 12 dién tich gidi han bai dudng cong I::‘uc
ﬁmglvﬁ truc hodnh. Hinh 2-24 mé t3 thi du xdc dinh ham Iuging bin o

-

[~ Nong d6 ban (g VSS hoge ssm)

Chi¢u cao hoje the tich binh phin ine

HINH 2-24, _ -

'n:f:]%_;f: dinh bam ligng b va cich tinh fugng bug trong b€ phin dng. Hink be
Ir:i!,; 0 4 cdc mau twong Ung véi ¢dc thanh Vi ndi cic di€m do dhm: Plﬁn dién nc;:
chiln giltardaing cong va cac truc cia 43 thj chinh I3 tng lugng bin trong bé,
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27.  QUATRINH SINH HQC BAM DINH TRONG BE LOC SINH HOC
2.7.1. Téngquan

Qua trinh sinh hoc bdm dinh (antached-growth) duge si dung rdng rii trong
cong nghé xu Iy nuwdc thii. Qué trinh nay s& dyng cic vi sinh vat bim dinh
trén cdc loai gid thé khac nhau (44, sdi, vong plastic,.) d& loai b3 cic chit

‘hifu cd'¢6 trong nuGe thii. Chiing khéng bi rita tréi khdi bé phdn ftng giéng

nhu qué trinh sinh hoc biin hoat tink Id ling 43 nghién cfu & rén, vi viy tudi
cia biln hay mét d4 vi sinh vit trong b€ rdt cao. Chat hitu cd trong nudc thdi
dang keo va dang hda tan dwge van chuyén dén mang vi sinh vat trén cic oid
thé, tai diy chiing & duge x 1§ bdi cic oo ché oxy héa sinh hoc hi€u khi
(phdn ngoai) va ki khi (phdn bén trong clia mang vi sinh vit). Hai céng trinh
st dung qud trinh sinh hoc bdm dinh phd bién trong cbng nghé xi¥ 1y nwde
thii 13 b€ loc sinh hoc (Trickling Biofilter) vi bé ti€p xic sinh hoc dang dia
quay (Rotating Bir:!ngim! Contactor, RBC). '

2.7.2. Phuong trinh todn hoc biéu dién qua trinh sinh hoc trong b€ loc
sinh hoc | |

Eckenfelder (1970) di xay dyng cdc phuong trinh todn hoc bidu dién qus
rinh X1 1§ trong b€ loc sinh hoc dira trén phudng trinh 3¢ @5 toai bd cd chil
(COD, BOD, céc hop chit ciia nito, phot pho,...) sau-diy:

I ds
- =k$ 2-22
S | S _ )

T8 d3 tiéu thy cd chit riéng clia vi sinh vit,
kgCOD/(kgVSSxngay);

Trong 46: dS/Xdt

dS/dt = Tée d5 tidu thy co chat, kgCOD/(mx ngay):
k = Hingsd (Gc d6 phin ing, m*/(kgVSSx ngay):
§ = Néng dé ciia cd chit, keCOD/m*;
X = Nong dd visinh vat, kgVSS/m®.

Ldy tich phén ¢4 hai v& clia phudng inh (2-22), 1a dudc:

Se _ o k% | (2-23)
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Trongd6: X = Néne d5 trume b o o ' . ' | o .
kgv,ﬁ;"ml "& binh ca vi sinh vt rong b€ loc sinh hoc, Phuong trinh (2-27) chi thich hop véi truding hdp bé loc sinh hoc khong ¢6.
S, = Néngas clia cd chilt ron . B e tuan hodn nudc sau xit I§. Trong trudng hdp nude thii sau xit Iy dlﬂ;ﬂ.y.liq
s ; & dong nude thii ra b loc sau xi Iy, - hoan lai d€ pha lodng nudc thii diu vao, phwong trinh (2-27) 58 durge bign A8
So = Nongd§ cia co chat trong dbn i vi . B nhi sau: - | L
£ niidc tha F "
keCOD/m’; . FoghE g .
t = Thoi gian t€p xdc cha nudc thai véi mang vi sinh vit - . E Se e_m”qﬁ 5.98
| . ST = g (2-25)
= i i .. L — : - . ) 4 - -l.; .
P;unl.ig r.‘.té; truf binh Cua visinh vit X ti 1& véi dién tich b mit riéng cia Iﬁng " aeR-Re o
vt liéu loc A, hay X ~ A.. C6 the hi A ' Z : : -
at g y A,. C6 thé bién déi quan hé ndy nhv sau: Trong d6: S, = Nongdd co chit cha hdn hgp ddng nude thii thd va dong win
= ' - hoén (dong ra sav xi¥ 1y). S._m.ﬁ;h: tinh bdi ciing thie:
X=Ag (2-24) gy D0 M
C A oa , | | - CJ+R
Trong d6: A, = :;n tich b€ mit riéng clia b€ loc, m¥m": | - . R = Tyso uﬁ: hoén, R = Q/Q:
m = : - : _ fee
ng s6 thirc nghiém, Q, = Luu lwong nuéc thii tudn hoan.

. > P | .
Trong bé Ioc sinh hoc, dong nude thii dj chuy&n quanh co theo hinh dng

hinh hoc va sv sdp xép cia var ligu loc. Thi gian ti&p xiic trung binh 1t duge el t{inh (227

tinh todn theo céng thitc ctia Howland (1957) nhy san: i % 3
(- CxD {5 o
Qr (2-25) | -
Trongdd: Q. = E.tmng the tich cita nudc thii trén b mit b€ loc, m¥m? ngay 1 Pay la phuong trinh duiing thing trén hé truc toa d6 ban logarit ¢6 hé s gic:
(QL=Q/A); | R | : |
Q = Lt igng awde thii theo tinh todn thi€t k&, m'gay; s=-KQ[" (2:30)
n A = Dléﬂ lich mﬁt {:ﬁl ngang l:ﬁﬂ. hg]ﬂc‘ mz_ . '
= Cdc hiing 5 thitc nghigm, n =03 +0,7. Ay 10garit ¢4 hai v& ph :
D = Chiéu cao I6p vit litn log, 1 L3y l6garit ci hai '.'5 phudng trinh (2-30):
(2-31)

Ins=nlaQp + K

Phuong trinh (2-31) ¢6 dang phudng trinh duding thing y = ax + b, véi:

S SR |
X — A TRACD/Q) |
& .
So. (-28) y=Ins a=n
| | x=lnQ b=mK

Bat K=kAC, phuong trinh (2-26) s dwe vigt Lai. o
. Khi biét dude it nhAt 3 cap gid tri cia (x,y) s& vé dugc dudng thing trén hé

Se _ -KD/QE) k _ :
S, (2-27) | . t9a d& log-log c6 hé s& gbc bing a vi giao diém véi truc wng bing b. Biét
| 3 dwge a,b suy ra gia ri cfa n vi K.

Thfi-'ng s6 déng hoc K va hing s@ n dude xdc dinh dua trén cde 50 [iéu thi
nghiém. S, S, D, v Q, nghién ey trég m3 hinh phéng thi nghiém.
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2.7.3. Mé hinh thi nghigm bé loc sinh hoc

Mé hinh nghién cttu b€ loc sinh Imc thtﬁ.lng sit dung gdm mé hinh phong thi

nghiém (Lab scale hoic bench-scale) nhy Hinh 2-25, hay md hinh qui mé vira
(pilot scale). :

Midng phén : ,
phéi & 20em . I o
f “ | E |
Bom
|- Vbilay miu
=
i
Thiing chifa
chat nén
<— Ong déin bin tuzn hodn
| G
. | Gid thé loc (sbi, plastic)
eI o
= Ludi 48 (mdt 1ugi 2,5 2,5 cm)
. v
== ~——— wmp Nuoc thai sau xir Iy
BE ling |
——— mmp Xi bin
HINH 2-25
M@ hinh thi nghiém bé loc sinh hoe.
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i
r
|
|

2.7.4. Ngidung thi nghiém

1)

2)

. 3)

4)

3)

0)

Vén hinh khdi #ng mé hinh thi nghiém v6i loai nude thii cin nghién

cttu, @i trong the tich b& mit trong gidi han rihd hon 40L/m/phit, 4& tao

ra 16p mang vi sinh vt trén bé mit vit lidu loc (con goi 1a gid thé loc).
D¢ tang nhanh qué trink tao ming vi sinh vit, hdn hop nudc thii c6 chita
biin hoat tinh pha lodng dudc sit dung cho giai doan khdi dong;

Sau giai duan khdi dﬁn'g,. mot idp rnin,g vi sinh vit dugc tao thinh trén bé
mit vat liéu loc. Chon it nh4t 3 gid tri Ivu htong (hay tdi rong thé tich bé
mit) d€ uén hianh thi nghiém nghién cfu. Iin kudt vin hinh bé loc véi
ting luu hrgng thi nghigm dﬁ chon d&n khi b€ loc “dat trang thdi 8n
dinh™. Trang thi &n dinh 13 wang thii mi & 46 nong d cd chit trong
nudc thdi sau xir Iy (COD, BOD, TOC,..) khéng thay d3i theo thdi gian.

Khi sif dung cdc vong hay tim plastic lam vat ligd loc thi nghiém thi tdi

trong b& mit nén chon tmng khodng 20 dén 120L/m’ fphﬁt'

Miu nudc thii nén lﬁ'}r it nh4t tai 3 vi i doc chidu cao 16p vat lidu loc
ardng dng véi moi luu lwgng thi nghiém. Céc chi tidu cdn phin tich 1A
COD, BOD (hodc TOC) cho dén khi dat duge k&t qui thich. hdp (tra ng
thdi on dinh). Ngodi ra :ung cin xdc dinh cdc chi tidu nhu pH, 46 kiém,
d6 acid, nhi¢t 4 a€ cung cdp diy di cdc co sd khoa hoc clia qua trinh
ugluen cliu; -

Vé cﬁ-: dudng bi€u dién cilia (S,/S,.) (tinh bing BOD ,COD hay TOC) theo
c¢dc chieu cao 1dy miu D cho mdi huu lugng Q, dua trén phudng trinh (2-
29} trén gify d6 hoa bdn logarit s& dugc ho dudng thing, mdi dudng
thaug c6 d6 d8c s. Tinh todn cic glé tri ciia s;

Ve dutng biéu dién clia phuong tr‘mh (2-30) trén gidy log-log cic gi4 tri s
trén truc tung va cdc gid i Q. wong Wng trén truc hodnh. St dung
phudng phdp phin tich hdi qui tuy&n tinh s& xdc dinh dwoe do doc n cla
du'ﬁng thang hoi qui. Gi# tri cia K duge xdc dinh Y giao diém clia dudng
thing hdi qui va truc tung; -

Gid tri cia K ciing c6 thé dugc xdc dinh chinh xdc hon theo phm:ing phip
sau. Do di biét dudc gid tri ciia n, phtong trinh (2-29) c6 the vidt lai:
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tL: ‘"{ E—J e o (2-32) |
| : o QL . '
' V& dudng thing biéu di& B yan o &
g thang biéu di2n clia S8, theo Q trén giy ban 1ogarit, K chinh I 8
hé s6 gdc clia dudng thing nay. : . : 2]
: ; %]
Vi du 2-6. Xdc dinh cdc théng s& ia qui trin _— |
S o i i:lﬁnghqcmaqmtrmhsinhhqc bim dinh
. 3¢ y & Bing 2-13, Tai trong thiy Ivc trén bé !
nﬁtbclqcﬂﬂngﬁhgvtﬁdldﬂtthfughiémiﬁl g e ’ A : : : : ’ )
mm? L il 7 ian fugt fa 0,5 L.0; 15 va 2,0 Chiéu cao liy miu, m
m ngiy.Bié’mlaymﬁudexﬁcd’mhcéccmhéuthinghjﬁmlinlma4dﬁm . o ’
HINH 2-26.

L.5; 3.0; 4,5 va 6,0m. Xdc & 3
prb s ¢ dinh cic théng s§ dong hoc K va n Eﬂﬂgltﬁng thite ciia

BANG 213, | |
.. 86 li¢w thi nghi¢m xsc dinh céc thdng s& djng hoc ciia b€ igc sinh hoe

Ho dudng thing bidu difr chia 8./S, theo D.

Hé s6 gbc s ¢lia cdc dufng thing trén bing A’[In 2—“]! AD, bang ket qué nhu sau:
: -

Chica cao. D (m) % BOD; con lai trong nude thi diu ra (S/S,) BANG 2-14.
;ﬁ: rong thiy Ite be mit, Q. (m*/m¥ngay) K&t qud tinh todn 4§ ddc s
0 1,0 15 - - - T IF

L5 81 84 87 zf | . Tai trong thiy ldc (m’/m’/nghy) D3 dde (m™")
3.0 65 73 79 33 i 0.5 -~ 0,148
1 4.5 31 62 5% 75 1.0 - 0.099
8 g B2 54 62 69 - L5 - 0076
; . i _ 2.0 _ - 0,067

Giai. Cong thifc cfia Eckenfelder: |
' Vémﬂnglhiﬁu:jiéncﬁacﬁcgiéuistrénlructungmeo:iicgiﬁtri@_um,gﬂng

Vé céc ﬁlﬂng thing bidu dign cfia 5./S. D < |
- o theo D ting v6i mbi Q wén gidy b4
logarit. Ho dubng thing nay dwoc bidu dién trén Hinh 2-26. O uén v

S, -{I{DJQE)
5 e trén truc hoanh trén giay log-log (Hinh 2-27). S{f dung phiong phip phén tich hoi
DE tifn s& qui tuyén tinh s& xdc dinh duge 43 ddc n cia dudng thing hbi qui.
D€ im 56 mil n v hiing 58 te 46 phan e K. | : 0 '
: A g K, 18y logarit cd : ~1n 0,067
phudng trinh trén; 1y logarited s§ e cd bai v€ | _ b 0:14;-1:::?5 ~057
I gEJE __‘FE_D 5 T gi4 tri & biét clia o, lip bing tinh todn nhur 3 Béng 2-15.
o : - =
CL Hé s& goc K clia dudng thing hoi qui tuyén tinh:

 Ir93 —[n5]
1,01 - 6.68

= 0,106

e //sachxLia thuvi enso info
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BANG 2.15.
Eﬁt qua tinh toﬁncﬁcd;i]uyng dﬁctruug

. D Q. DA™ sys,

'28.  THi NGHIEM XAC DINH CAC THONG SO THIET KE SAN PHOI BUN

2.8.1. Iﬁng quan

; '33 0.5 2.23 81
: 0.5 4,4
4,50 0.5 .5,5:35 :f Sin phdi blin 13 mét cOng trinh dude sit dung d€ kb nude 1am gidm 46 4m va
6,00 0,5 £.91 42 gidm kh&i lugng biin & céc tram xif 1§ nuée va nudc thii. Day la phuong phip
150 1,0 1,5 84 2 xit 1y bin kinh t& nhit va don gifn nhit khi tram xi 1§ ¢6 & dién tich d4t va
::_23 Ihg 3,0 73 ' ' dién kién khi hiu thich hgp. Dién tich sin phoi bdn phu thude vio lweng mua,
800 56 ;:; 62 dd h:?‘s::: hoi clia khu vife va tinh chit cda bin. Théng thudng sin phoi bin gdm
150 ' ot :;4 I6p s6i hay d4 dam tﬁ}"ﬂ) + 50cm & bén dudi va mit I6p cdt day 10 + 30cm
3.00 L5 2: i - 2 bao phii bén trén 16p s6i 43 nay. Hé théng thu nude dwdc dit trong ISp s6i 12
50 15 3.57 6 . hé théng 8ng chdm 15. Pudag kinh Sng khﬁng nhé 10cm va bd tri véi dd doc
600 15 476 6 I6n hon 1%. |
K50 20 - 1g 93
" '.’r.{l} 2.0 2,02 83 Bin w6t dugc dua vao sin phdi vdi chi€u cao 16p bin dat 20 + 50cm. Miic 3
. 450 . 20 303 75 1 khif nuéé s& dude xdc diash bing phudng phdp riéng trong phong thi nghiém.
| 600 2.0 4,04 69 | ; Biin dudc xem li “khd” khi né dat dén trang thdi ma & trang thdi dé cic
| - | mi€ng bimn kh c6 thé ndng 1&8n dugc bing tay. Thai gian ludn chuyén (chu ky

sit dung) sdn phoi bbn ¢6 thé nit ngdn ddng k€ khi cho thém vao bln cdc chat
keo tu hoa hoc. :

C6 hai qud trinh khit nuée xdy ra trong sdn phoi bitn:

| | 1) Qué trinh Loc: mtéc trong bdn s& dugc loc qua tang cit, $6i va thuﬁt ra

g "
.§ {i.l- — _ '
-l = _ ngodi bing hé théng 6ng thu nurde & hén dudi;
o] :
& . _ ' - |
: . ! 2) Qus trinh bay hoi: Nw6c trén bé mit s& bay hoi dudi tic dung clia c4c tia
bifc xa mit di va sy van chuyén déi luu cda khong kbi. Qué trinh loc sé

xdy ra trong khodng thdi gian ¥ mot dén ba ngay, két qud I3 ndng 4o

0.01 s Bos

D,I. : % i . 4 ' -
Tai trong thiy Iire bé mit (m’mﬁ B gayj 0 ' | chit rin ting l&n dén 15 + 25%. Qué trinh bay hoi xdy ra chim hon phy
' i ' o -
HmH - | thude vao nhigt 4§, d6 £m tuong d6i ciia khong khi .vi tdc db gio
: Dubng hdi quituyén tinh bié dién s theo Q. | ) s Qu4 trinh bay hoi s& ti€p din khi bin dat dén “dd 4m 16i han” & t5c do bay
Phi:»:m; trinh thigt k& dya rrép kﬂt | | hoi khéng d5i. Sau d6 t5¢ dG bay hoi s€ gidm d&n khi bitn d2t 46 4m cin bing
qud nghién ciu nay Iz: . = (5 &m 16 han 13 46 §m ma § 46 tc 46 di chuyén ciia nwGe dén bé mit nhd
B ﬂp_[__. - (Qﬂi 3 ] ‘hon t6c @5 bay hoi). Trong su6t thdi gian bay hoi véi t6¢c db khéng ddi b mat
; o i 5 biin bi udt va tdc d6 bay hai phu thudc vao tinh chit ciia bin. Tuy nhién toc
E 3 nay nhé hdn tSc 46 bay hdi trén mit nu6c ty nhién, didu nay ¢6 thé do mat

A

B o

httn://sachxua thuvienso info
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phing bay hoi x4y ra & dudi bé mit bin. Cic giai doan khif nudc trong sin
phai biin duge minh hoa & Hinh 2-29. Téc d6 kki¥ nudc ciiz bin ¢6 thé tinh
todn difa trén cdc m3i quan hé todn hoc cia bai todn truyén nhiét cho qué

tink bay hdi nudc va bai toin truyén khoi cho sif vin chuyén nude bén trong

dén bé mit biln.

C6 nhi€u phuong phép thigt k& sin phoi bin, phucng phép trinh bay dudi day
1a phudng phdp khoa hoc dua trén od sd nghién cffu nhidu loai bin ciia cic
tram xif 1¥ nuGc thai sinh hoat va cong nghiép.

w

< T6c 46 bay hoi khong d6i
5

% Do 4m tdi han
8

;-

oy

ﬁ \—T&dﬁﬁcmﬁ'ﬁg
_"D

é D5 4m cin bing

Do dm (%) —»

HINH 2-29.

Céic giai dozn khit nudc trong sin phdi b,
2.8.2. Dung cu thi nghiém

Dung cy thi nghiém ding trong thi nghiém khif nudc ra khdi bin bao gdm mét
Ong thity tinh bén trong cé mét 18p 561 va mbt 16p ¢4t nhr & Hinh 2-30.

(a) Gng thily tinh hinh tru (cyclinder) c6 dudng kinh'tir 10 + 15¢m (5 + 10cm
ciing dudc sif dung). Bén trong Sng thity tink nay chira 16p c4t 10 + [Scm
va IGp soi Sem dit trén mdt dia khoan 15 hodc tAm 1udi;

(b) ﬁng thity tinh hinh tru thanh mﬁﬁg cO mE kinh Idn hcm Scm (hodcl0
cm), duge sif dung @€ 18y miu biin biing cich &n vio bé chita va rit ra:

(c) Ph€u va binh thiy tinh thu nudc;
(d) Dia thity tinh sit dung cho thi nghidm bay hdi.

.« Ong thity tinh kinh try (Cyclinder) d = 10+ 15cm

i
i

2
iy
-'.

By
2

L}
&
R

]
2
2
'
L]

_.
. -_,3
Xk

:::"E+::: . mpﬂétlﬁcd=m+l,mmgdﬁ3 10 + 15 cm

Lép s3i d3 day Sem
Diz duc 15 (hodc vi udi)

Phéu thu nudc
Binh chita niéc d loc

M hinh thi nghiém khif nudc ciia bin.
2.8.3. Ngi dung thi nghiém

1) Rét vao &ng thity tinh thi nghiém mét 16p bun cao 30 + 50cm. 111&1 thi
nghiém tién hanh v6i héa chil trg keo tu, héa chit dudc thém vao biln

trudc khi dd biin vao dng thiy tinh;

htto://sachxua.thuﬁ en<o.info



?} B&' cho bin thodt nuge il ﬂﬂ trong khodng thei

Phu thude vio tinh chalt va dd £m bag diu ctia ban;

dng thily tinh bing cich si
dur , khéi Sng (5 : ki
i : g d¢ ddy g (Ong ¢6 duy

Ocm), D6l véi Ong thiy tinh cs dudrg Kinh 16n hon, si dulrlé?:;

thiy tinh c6 dudng kinh Sem in vi '
cm EH z = ma P~
bénitrongra; vao Bng thi nghiém s 1y dwdc 16 bin

4) Xdic dinh 46 dm cita m&u bip vira 13y ra trén:

3} Ditléi bin vao trong mét dia thily tinh

trong khéng khi: v& 4€ nwdc rong méu ban bay hoi

. tke. DY &m thict k& ph3; .
b Pha: dira trén og sg
::?;;;nfﬁf n;m@c' DY dm niy duge ainh gid chi yeu dys tré:“ gﬁﬁ
aing Lon durs i AEhi8n citu thidt k8. D6 vai bim siah ho, gy
ﬂg l'-'.-l]. (TI.Tl;i’c ch dﬁ am 15 = m- Ba-i Vi bﬁn ey ng in

! * ¢6 st dung hé -
tu, 6 £m thist k€ dugc x4e dinh phy thue vao loai biin ;:u fhé; * chatkeo

7) Cde budc trén dude lip d ;
) ¢ 1ap di 13p 1ai nhidu 13n vai nhidw < "
V& nhicu lidu Iudng héa chat khic nhay :gv.ﬂf nhiéu chidu cao I6p b

H Xac dinh cdc thé
nude ti wu cho bin (ligy twgng hod chit, chidu cao 16p bin, dﬁnﬁf'gms}ﬁl?gg

RUGC tf do vin cdn trén ba
= mt 1 bﬂ = :‘ = -
16p bdn qud 16n va cdn phii El'amﬂgi oUn san 5 + 8 gi3 chitng 16 chidy cao

€ bing 8ng thdi gian cdn
giae l[am khé bip trong thy

gian Y mot d6n ba ngay,

Chitong 2 — MO HINH VA PHUONG PHAP NGHIEN CU'U THE'C NGHIEM CONG NGHE XLNT 89

3) 43% lwgng mua thim xuyén qua 16p biin dén hé thdng thu nuéc bén duci va
thodt ra ngodi, 57% con lai s& bay hdi qua bé mat:

4y K& qua thi nghiém thé hién trén Hinh 2-31.

BANG 2-16.
Cac ddc trung khi tegng tai kbhu vifc nghién edtu

Thing Lugngmua(mm) Lugng bay hdi (mm)

TSI L s B P Ay ——
v i H . .. .

1 88.9 135.6
2 62.5 152.4
3 66,8 1829
4 88.9 210,1
3 848 271.8
6 80,3 266,7
7 39,6 322.3
8 62.5 274.3
9 93,7 216.9
10 62,5 149.1
11 53.3 1044
12 57.9 64.5
E'D 1 T | | H 1 L] ]
=k Hao hut nude do >
B bay hdi (siu 35 cm)
R 24t =
= 22t
b= b
£
o HF
£ al
=
‘E 16 &
14 :-E
12 | =
mﬂ ; é ; 8 1ID 12 14 16 1IE 20
Thdi gian (ngiy)
HINH 231 E
B thi bi€u dién quan hé ciia 46 dm theo thdi gian,

Aenso info
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Phdn thee nht - NEONG VAN BE CHUNG

Giai.

1. Chon thong s6 thigt ke tif k&t qui thi nghiém trén Hinh 2-31-
a) V&i chidu cag ‘

b) Vi cic chiéu cao thi nghiém khdc nhau, khi giai
! , ' d :

0an thi ndng d6 chdtrin xap xi khodng 18%. PR e ot
Dua trén nhin xét k&t thi nghi 3 i
e qué thi nghiém, cic thong s6 .E].'Ié"[ k€ sin phoi bin ducc Iy
*  Chiéu cao thi€t k& ban diu ciia Iépbiniay,
 Nong d6 chil rin yéu ciu sau khi khiy mirdc
* Nong d6 chit rin say giai doan thodt nude

= 35cm

& sin phoi 1 s, = 24%
Wdolas,=18%

2. Tinh todn Iugng nu6e cin bay hoi &é dat ndng d5 chat rin ﬂ:ié't ké 24%:
* Ludng nube trong biin w6t ban din:

35cm = o

=33.,6cm

Ludgng nudce trone himn 13] i
i g sau gial doan thodt nudc ur do vai nﬁnig d6 chat rdn

104
——x35em=7.78cm

018
* Luwong nude mit di do thodt nude 1y do:

33.6cm ~7,78¢m = 25.87¢cm

Luotig nudc wong bin véi nong 46 chit rin 24%:

Lugng nu6c cin phii bay hoi cda bin sau gizi doan thodt nude ur do:
7,78cm - 5383¢m = 1.95cm

* Xdc dinh toc 46 bay hoi (thdi gian cin 4& ba '
¥ bdi lem nube) (ngaviem).
qua tinh todn § cét (E) trong Bang 2-17. Vi du 48] véi thing rnﬁ:{:ngﬂ}r o K
Tée dd bay hai trung binh = 5§ ngay trong thdng/(Iugng bay hdi x 0,75)

=31/(135.6/10) x 0.75]= 3,05 ngay

htto://<achxUa thivienso info
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g

BANG 2-17. | -
‘Ti&n trinh v két qua tinh todn | |
Thing. 86 (A ® © © & & © &
ngay i
i 31 889 1356 507 1017 3,05 594 1544 2138
2 28 625 1524 356 1143 245 478 872 1350
3 31 668 1829 381 1372 226 441 861 1301
4 30 889 2101 507 1575 190 371 965 1336
5 31 848 2718 484 2038 1,52 297 135 1032
6 30 803 2667 458 2000 1,50 292 68 979
7 31 396 3223 226 2417 128 250 25 540
& 31 625 2743 356 2057 1,51 29 537 830
9 30 937 2169 534 1627 1,84 360 985 1345
10 31 625 1493 356 1118 297 541 987 1528
11 30 533 1044 304 783 38 747 1165 1912
12 31 579 645 330 484 641 1449 2115 3364
Ghi chi:
(A} = Lugng mua (mm/théng)
(B) =Luong bay hdi (mm/thing) -
{C) =Lugng mua x 057 mm/hdng (C)=(A) x0,57)
(D) = Lugng bay hai x 0,75 mm/thdng (D) = (B) x 075) :
(E) =Toc d bay hdi trung binh ngay/em &5 sau (E= s& nghjf[{tl}a’-ii}]}
(F) = Thdi gian can thiét bay hoi 1,95 cm (F) = (E) x 1,95) -'
(G) = Tha¥i gian cdn thi€t bay hdi hrgng mua (G) = (E) x [{C)/10D)
(H) =Thdi gian tong cong (H) = (F) +(G)

X4c dinh thdi gian cén thi€t &€ bay hoi 1,95cm nuéc trong bﬂn]{é’t gni tinh
todn & cot (F) trong Bng 2-17. Vi du &5i v6i thing moi: .

Tyin = 3.05ngdy/cm=195cm = 5.95ngay

X4c dinh thai gian cin thiét & bay hoi fugng nudc mua trung binh mﬁl Mng
K&t qua tinh todn & c6t (G) trong Bang 2-17. Vidy dsi vdi thingmot:

T = 3,050gay / ecmx5,07cm =15,47agay
Thai gian tong cong 4€ bay hoi ca lugng midc mwa va lvdng mude tye h@n
sa giai doan thodt nude nf do cho ong cft (H) cia Bang 2-17- Vidu & *uﬁi

thang mot. _
Tic =5.95ngay +1547cm =21.42ngay
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Pﬁu it mhdi - NHUNG vin p CHUNG:

*  Thdi gian thi€t k& cin thigt T, 1 gid o 1.
- & 14 gla il rong thdng c6 thisi o bl das
nbit, tic 13 gié i 16n nhay trong cft (H). Trong vfgdu o yho

(thdng 12), nay Ty = 33,64 ngay
4. Thi€t k€ sin phdi bin:
* Trong hiong riéng ciia bin (S,)-
T?Wﬂgﬂﬁﬂhﬁﬂx}fm =I'ﬂdxl‘m3kg’m3 =I-mﬂkgfm3
a Tﬁitrongclﬁ'trﬁncl‘msinbﬁjhﬁm
S, x I-Mufkgfm3]x35c 0 i Hﬂaﬁ
L-_j_ }"l.'.lxﬁ'ﬂ mxl ® 7
= 00cm P T.
Tk 33,64ngzy 9. 0.433ky/m*mgay _ - ek
" Dl . | XU LY NUGC THAI PO THI
_ M(kgchat rén kho/ ne - | | A AN CT1
. A= ngay) 1.
L (ks zfngi}r} _*m‘-‘-ﬂlﬂmz | . | , ' VA KHIJ DAN CU

et i eneo info




Chuong 3

- ~ TINHTOAN THIET KE
HE THONG XU LY NUGC THAI
CHO KHU PO THI 420.000 DAN

3.1, Hmr_sm VU THIET KE VA CAC 50 LIEU cosd -

Thanh phé “Thinh M§” dv ki€n d‘m;fc xdy di'ng & huyén Thi Piic — Thinh
ph& H& Chi Minh v6i s& din vao khodng 420.000 ngudi. Yéu cau nghién citv,’
khio sét va tinh todn, thidt k& ram xit 1y nudc thdi tip trung cho toin thinh
ph& d3m bio cdc yéu cdu vé bio vé mdi truding theo qui dinh clia nha nwdc.
Céc s6 lidu cd 53 phuc vu cho tinh todn thiét k€ dude gidi thiév dudi diy:

+" Tiéu chuin thost nudc g:

© _  Tiéu chufn thodt nudc trung binh: qy, = 180 lit/ ngudi/ngd;
- Tiéu chuin thodt nudc trong ngay ding nu6c 16n nhat: Quuy =220
lltfnglﬁlfngd

e Thanh ph8 c6 mot s8 ¢ sd cong nghiép quan trong thudce edc Hnb vic
nganh nghé: ch& bi€n thuc phdm va thiy hdi sdn, dét uhuﬁm. ‘héa chf;
bot gidy va gidy, thudc da, cao su,... Nudc thdi cia cdc xi nghlép oﬁgg
nghiép sau khi di x& Iy cuc bd dat yéu ciu dugc dan vio mang ludi thedt
nwée a5 thi va sau d6 dén tram xi If nude thii tip trung cda thau]; phﬁ"
Cic s6 liéu lién quan d&n nu6c thii cong nghiép nhu sau:

o //sachxLia thuvi enso i nfo



96 Phén thit hti - XU LY NUGC THAI D6 THI VA ki PANCl -

Al Luu Jugng nudc thii ¢dng nghiép Q.= 28.380 mjfngf!;
- Ch&aos xi fl_lfﬂ: thdi cOng nghiép vao mang lvdi thoar nttdc thinh phé
. l:hao.n'..i‘ng 810 dugc the hién & Bang 3-1. .

| Chitong 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAL BO THI 420,000 DAN q7

BANG 3-1.
Lufe higng nudc thai céng nghiép xd vio mang iéi thodt nuée thanh phé

theo titng gi® trong ngay | _
Cicgid LwulugngQ Cacgid  Lwulwgng Q Cﬁc-_.g.'iﬁ Luu lugng Q

-« Chatlugng nwde thii cOng nghiép sau khi xiz Iy coc bo:

- 'Nhigtdd khong virot qua 32°C; . il trong ca 1 (m®) trong ca 2 (m") trong ca 3 (m*)
- Ham lugng cbit lo limg: C,, = 320 mg/l.: : %‘__:j_ 0-1 430 8-9 2200 16~ 17 1140
- Nhu cau nx}':smh héa trong 5 ngdy dém : NOS; = 290 mg/L; ¥ 1=-2 G0 9-10 2850 17- 18 1680
- Ham lwgng cdc chit dpe hai khéng virgt chi tigy qui dink, . k i _ i E i'? i E iﬁg :g _ ég Eﬁ
e Ciécsd lign lhi;iy vin vi chil lﬁﬂné nUSe etia ngudn tiEp nhin nude Ehal - . 2= o Lol 1030 g i
sdng Dong Nai (ngudn loai A) véi céc s6 ligu sau: | = M0 li =44 Igdﬂ i =22, 840
6-7 1200 14~ 15 40 - 23 760
- Luu lugng trung binh nhé nhit clia nude sdng Ja- Q. = 40m’s: -8 - 1250 15-16 800 23-24 640
. va:i t8c ddng chiy trung binh: Ve = 0.5 m/s: | Téng cong 6760 13350 _ 8270
= ChiCu siu trung binh: Hy, = 32m: ’ . T F —
- Ham lugng chi Io litng trong nuge sOng: b, = 12 m;!L
-~ Ham luong oxy hda tan: - O, = 43 mgfL
- Nhu cdu oxy sinh héa NOS;; L, = 43mgl, _ N7 (|| Y
- Nhiét d6 trung binh ciia nude sdng Ja: T =27c - | [z

i 2 : _ A '
v (AcsOligu vé thii i, dja chift thily van va dia chit cdng trinh: =

" Nhigtd§ trong binh nim cia khdng khi = ; 24%
- Hudng gié chii dao trong nim ~ :Péng -~ Nam:
- = Muenu6e ngim cao nhit & khu Ve dang xét :6m: |

- Cﬁ;u-tan d:a chit & viing xdy dung tram xd Iy :tham khio cic s§ liéu
khdo sdt dia chit khu vyc Thii Dfe — Thanh ph& H6 Chi Minh.

* Yéucdu cobin vé chit lwdng nudc thii sauy khj 3 v
: _ X If xa va
Nai (ngudn loai A) nhy s y o sﬁng Pédng

- pH 6+ 9;
- Chilt Io Iﬂ'ng . Khﬁngwm 22 mg/L; 2,
- o Xadng vt 15 S0t

- = Céc chit nguy haj : Khdng vudt qud céc gidi han cho phép. o
HINH 3-1.

Sd dd mat bing 16ng the thanh phd’ Thinh My va vi tri x2y dung tram xit Iy Mit bing t3ng thé Thanh phd Thinh M¥ v vi tri tram xi 1§ nubc thii.

nudc thii t3p trung dwgc thé hién trén High 3-1. - | “ 1- Nha phd; 2- Cdc xi nghiép céng nghiép; 3- Mang 1u6i thod 1 nudc;
- : 4- Tram bom nudc thii; 5- Tram xif Iy nutGc thii; 6- Séng Pdng Nai.

=5

o //sachua thuvi enso. i nfo
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Chumg 3 - TINH TOAN THIET KE HE THONG XU LY Nm.’n: THAI DO THI 420000 DAN g9

Trong d6: Ky - = Hﬁsﬁ'khﬁngdﬁnhﬂachmgcﬁanﬁcmiﬂi'gthﬁquydmh
& Piéu 2.1.2 - Tiaeunhuan}{i]rdgtngm.ﬂ-ﬁﬁmlhé

tham khin & Béng 3-2. 5

98 Fﬁén' thit hai - XU LY NUOGC THAI DG THI VA KBU DAN Ctf

3.2. XAC BINH CAC THONG SG TINH TOAN

- Noi dung xdc dinh c4c théng sd l;’[nh todn cho tram xw I¥ nudc thii gum
L e L hr;;:ng.lﬂn'nhﬁ't gidy (Qis )

* Luu legng tinh todn:
* ﬁgﬁg? bin lhE:t} chit ig hing va theo NDS
L ' i
nudc thai, ; |
. (V6i Qi =875 Lis, theo Bang 3-2 I3y K = 1,16)
3.2.1. Xéc dinh hiu ligng tinh todn cia nueéc thai _ . :
"y - Luu Iwgng nude thii céng nghiép
Luu Iugng nuéc thii sinh hoat £ - -
e  Lutu ltong trung bioh nedv dém e . ; - Nudc thii cong nghip sau khi xif If cuc by coi nhv chdy diéu hoda dén tram
oy gay dém cia nudc thii sinh hoat ( Qu'f_,.@a ) dugie tinh x¥ Iy tip trung (HE s6 khoag di€u hoa ngay dém Kiga=1). -
Q _9uxN 180 x 420000 < : ? ¢ Lifu lwgng trung binh gids cﬁa mtdc thdi cong nghiép trong ngdy dém:
el = 000 1000 - 75600 m~/ngd . |
— o s QM_Q“ _28380 1 ieosmim
;1: = D::us:_'lﬁn thodt nu6c rung bink, g, = 180 Ling ngd: 24 24
= Dan s6 ciia thnh phd, N = 420000 ngus;. o | |
| * Luu lugn binh gid ciia 1 ca ding nwde 160 nhat (Qf s );
* - Luu lvgng trung binh gis (.0, ). 1 ARG e ne _ '=-_=
o [E : i %
T Qg = =13:;5n =1668.75m°h

e _ Qp*xN zlﬂﬂxitz{l}ug ,
1000x24 ~ 1000x24 >ro0m/b o .
. Imiﬁﬁfngwngbiuhgié}rfqﬁj; | Trongdé: Q= . = Lﬂ;hﬂngnﬁcthiicﬁacadﬁﬂgmﬂcnhéﬂnhﬁl
L Qhaxce = 13350 v fca (duwa theo Bang 3-1);
sh _ 9w XN [80x4 ' - —Sh
Q'Ih-a.' M_ETSUE T Thﬁlg!ﬂllﬁﬂ]ﬂéﬂﬂﬁamalm,'f 3

24x3600  24x3600 _
* Luulugng Idn nhit ngiy ﬂém(qmm; P » Luu lugng trung binh gidy ciia nudc thdi ce._ng nghiép ( QL. ):
| | o _ Qipy 11825 _
sho_ Gmax XN 2202420000 Qi =328,47L/s
qug‘j = ]{Hm = — mm mjfngd 3.,6‘ 3._.'5
_ - 1000 y
Trong d6: q,,, = BANG 3-2.
q Eﬁ; ;:fﬂ ot e ngay ding audc 16n nhat, gy, = 220 Hé s6 khong diéu hoa chung
* Lwuhigng i6n nbdt gi (@, ): | . Qo.(s) 5 15 30 S0 100 200 300 S0 s{m 1250
¢ K 30 25 20 18 16 . 14 135 125 12 LIS

=h
maxn = Qs xKgy =3150x 116 = 3654 m

e e '
R e T & e i ] 8t b bt - - Pt S 2 L mm et e

htto://sachxua_thuvi enso info
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Chung 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI BG THI 420.000 DAN 101

* Luu lugng I:ru.ng binh gidy ciia nudc thii cdng nghiép trong ca ding nude

I6n nhﬁ't (QF e ): BANG 3-3.

Phéin b6 hvu higng téng cfng nude thai sinh hoat va nude thdi cong

_ OB hmay _ 166875 nghiép theo tiing gi&f trong ngay dém

Q th-smax =

= =463,54 Ls - .
3.6 36 Cicgi¥  Nudcthiisinhhoat  NuScthdi L lugng t3ng cong Q°
* Luu lm:mg nudce thii cong nghidp I6n nhat gid (Q< . ): : cong nghiép ;
i % Qu m Qop, m’ Lo s L
O _2850m3 0-1 1.85 1398.6 430 1828,6 1,76
e m°/h (12y theo Bing 3-3) 1-2 185 13986 500 1898,6 1,83
. T o _ | ; 2-3 185 - 13986 650 2048.6 1,97
Hong nuGc thai cong nghiép 16n nhit gisy (. ): 3_4 .85 1398,6 660 20586 = 198
. W s 4-5 1,85 1398.6 1030 2428.6 2.34
U == % == == = 79167 Lss 56 4.80 3628,8 1040 4668,8 4,49
| Ly 3 _ 6-7 5.00 3780,0 1200 4980,0 479
g g cng i e it b ot e it comngnty 15 S W0 B0 wmmo
Luu ludng 5 R . : ” ; 4271, 2850 7131, ‘
g 0 wong gy dem du g b pane L 1 €008 8kt oo ol e ens e ol e
ciia hén hop nude thii (sigh § ang 3-3. Xac dinh v lugng t8ng cong o H-12 525 3969.0 2140 6109,0 5,88
03t va cong nghiép) nhy sau: ! 12 ~13 5,00 3780.0 1030 4810,0 4.62
* Luu Iwgng trung bi ; 13- 14 5,25 3969.0 1040 5009,0 4,82
#e g DIsh Zi0 [ Q. ): 14— 15 5.65 4271 4 840 51114 4.9
Q¥ 15~ 16 5,63 4271.4 800 5071.4 4,88
Qify = 0vet 109980 sy 16— 17 5.63 4271.4 1140 54114 5,20
| 2 24 17— 18 4,85 3666,6 1680 53466 5,14
* Luu lvgng trung binh gidy (QX. ). _ : 1819 4,85 3666,6 1200 4866,6 4,68
| | | i 19— 20 4,85 3666.6 1030 4696,6 452
Qe = Qun _ 43325 ¢ 20- 21 4.85 3666,6 980 4646,6 4,46
LAY -—___3,6 1203 47 1Lss - 21 -22 345 2608,2 840 34482 3,32
o | e 22:533 1,85 1398.,6 760 21586 2,07
. L T * ¥
tu htong nue thii t8ng cong 16n nhat nga y dem (QX,, .. ) 23-24 1.85 1398.6 640 20386 1,95
" : Tong cong 100 75.600 28.380 103.980 100
mocngs = Qlauragg + QN =92400+28380 = = 120780 m */ngd G
» i § :
* Lu litgng nwée thii tﬁng ﬂf.’ing 16n nhﬁ't gidt Qr . =71314 m/h (theo ¢ Luu lugng nude thai tung cong nhﬁ nhat gis, Q.. . = 1828,6 Ini.{h (theo
Béng 3-3). | Bang 3-3).
* Liu lﬂﬁﬂg nudce thdi tdng c:}ng I3n nhﬁ’[ gm_v,r Q% s : e Luwu lugng nutdce thii 10ng cong nhd nhit gidy (Q%w..):
ic . : g : w |
Q:':a-s.=Qm'h ?1314_ : 5 * 2L =1323'6=50T941J
T T : i T e
-

httn: [ <achia thivi ensa info
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3-2.2. Xicdinh néng dp bin ciia nudc thai

Hai chi tiéu co bdn ¢

tinh todn thiét k€ cong nghé xi ly nudc thai Ja:
¢ Ham lf'ﬂng chdt Io litng, C;
* Nbuciuoxy sinh héa (NOS), L.

Ham lugng chift Ig ling trong nuGe thii sinh hoat c6 thé tinh theo cbng thic:

Trongdo: tn = Tif hugng chaft rn Ig litng ciia nudc th sinh hoat tinh cho |1

. Mgudi rong ngdy dém &y theo B3
) ] ng 1-3, ny =55 g/ng.ned;
s = TlEu chudn thod: nudc trung binh, gy = 180 L/ng.ngd. .

.Ham lugng chit I Nng trong hén hop mude thii:

cu: = E’F'Qﬂ +C‘-‘~'1Q
Qa+Q,,

‘T : =
rongd6: Cs C, = Ham lugng chit Id limg trong mitSe thii sinh hoat v3 nudc

o thdi céng nghigp: Cy = 305,56 ma/L, Caa=320 mg/L;
= L Ilﬂ;i:'lg_ trung binh ngay dém ciia nuSc thii sinh hoat va
miGe thii cong nghiép, m/ngd. |

en _ {305,56x75600) + (320 x 28380)
- 75600 +28380

=309,5 mg/L

Ham lugng NOS,, lrong nugc thi: sinh hoat dude tinh theo cong thifc:

Qo 180

=194,44 mg/I.

y OS2 cita nude thii sink hoat tinh cho
I ngui trong ngay dém ify theo Béng -3, myys = 35Tg:'ng,ngd'

Hiam lugng NOS,, trong hén hop nwdc thai:

L
L, =22 *LaQu _ (1944475600 + (34118x 28380)
Qu +Q,, 75600 +28380

= 234,49 mg/L

T ; = Hi '
rong do: 7 Ham lugng NOS,, trong nude thii hip hop, mg/L:

Him luong NOS,, ciia. nusc thdi ig
C - cong nghigp:
Len (NOS5) = NOS; : 0.85- = 290:0.85 = 341,18 mg/L.,

L,
T

I

.

T leach LA thevi enso info

e
L :?g-l >

Aadian by too el e
e ) LT Ly

R
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3.2.3. Dan sg tinh todn

Dan 56 tinh todn bao gdm dén s8 ciia thinh phd v dén s6 twdng dong (nghia
1a din s& dic trung tuong ducng vai nudc thii cong nghiép). '

« Danst twong dudng theo chit 1o hitng;
_CaxQe _ 320x28380
T o 55

N:.': = 165 120 ngudi

e Din sb tinh todn theo chdt ld ling:

N, =N+Ny =420.000 +165.120 = 585.120 ngudi

» Din s tong duong theo NOSy:

L., xQ,  34118x28380

N =
Mros: 5 B

= 276648 ngudi

e Din S tinh todn theo NOSy:

Nyos = N+Ng =420.000+276.648 = 696.648 ngudsi

_ I3.2._4.. Xic dinh mic dé can thiét xit Iy nuwdc thai

Pé lua chon phuong phip va cdng nghé Xt Iy nude thii thich hgp bdo dim
hiéu qud x@& Iy dat tiéu chudn x vio song POng Nai (nguon loai A) vdi céc
yéu cau cd ban:

¢. Ham lwdng chatlohing : Khong vudtqud 22 mg/l;
NOSan : Khéng vuot quéa 15 + 20 mg/l;

e Céc chat doc hai 4it nudc thdi cong nghiép phai xi 1y cuc b) dat cdc chi
tieu ghi & Piéu 6.1.2 - Tiéu chuin Xiy dung TCXD-51-84.

Mifc 45 cin thidt xit 1y nwéc thii thuding dude xéc dinh theo:

e Ham ludng chit 1 hing (phuc vu tinh todn cong nghé xi Iy cd !:.L}v:}:
» Ham lugng NOS (phuc vu cho viéc tinh todn cdc cong trinh va cong nghé
xu iy sinh hoc).

Miic d6 cin thi€t x& 1§ nuSc thii theo chit 16 litng dudc tinh theo cOng thic:



1“4 7 2 . |
| . Fh.an thuf heri — XU LY NUGC THAT po THI VA KHU DAN c1f

e,
c = x1009% = 325-22
Cy 3095

D=

®x100% = 02 0t

‘Tromgds:  m = Ham huon g .4 :
= ong chit I litng ciia nudc thi; X »
. -“gllsn nude, m = 2 mgﬂ,; 1 sau__xu‘_lj' lﬂlﬂ phgp X vio

- Ce = Him)
mgfn;jlﬁngch&'ﬂ.q!ﬂhgtrmghﬁn hgp nude thdi, C,. = 309,5

Mttc 45 can thiét xit Iy nude thi theo NOS,,:
pLle-L < 100% < 2344915
£y 234,49

Lo = Him lugng NOSy, cila hdn bap mude i, [, - 23449 mL.

X 100% = 93 6%

K&t qué tinh todn v& mitc 48 cdn thigt i Iy muse gug:

dang 2 ens cl .
fang xét cho thiy cdn thi€t phai x I sinh hoo hoan tozg - TP 08 48

PHAN THAM KHAO THEM

Ngudn mide ma trude hét 13 khining va mitc do pha loding gitta nugc

‘ngudn G€p nhin, Ve; dong chi i e
. * £ chay mét chiéu cla ngudn nuge ;
nmjclhﬁldllgtcﬁphtﬂdn thﬁngquahésﬁphalﬁﬁnga: e mie R

: I—E-& yi,
1+ e * Vb
Q
Trongdé: Q, = Lun lugng muwdc song, Q, = 40 m¥s: .
: Q= lellrdngtmngh]nhgii 1 - thai
; % ¥ cua nudc thai, Q =
S Q=1203,47 Lis hay
@ = He€ s6 tinh dén cdc yéu 15 thiy luc trong qud trinh ﬁha lodng

dude tinh theo cong thie:

el

""I'll,-H"'"! el '\ﬁ !_.:l;ln:,li-i':'f ."Il\.:\-":""!-_."it__-..l'_‘:,-_'.:‘-.; et T 1) Fei

. Churmg 3 — TINK TOAN THIET KE HE THONG XU LY NUGC THAT DO THI 420.000 DAN 105

L
ﬂwﬁ‘{;

Trong .dd: P = H¢ s tinh d€n mife 46 udn Iuon cia dong song:
L, 12.000
=1l =12
® T, 10.000
Gddy: L, = KhoingcéchtiYcdng xi d&n diém tinh todn
theo Iach séng, vi du L; = 12000m;
Ly = XKhodng cich tif cdng x3 d&n diém tinh todn

theo dudng thing, vidu Ly, = 10000m.
§ = Heé s phuthnde vio vi tri 34t miéng x4:

Khi xa ngay canh bd séng :E=10
Khi x4 giira Idng séng h=18
{Chon vi i diit miéng xa gila long sdng (&= 1.5)

E = Heé s6 dong chiy rdi. DSi vdi cdc dong sdng viing dbng bing,
E ¢6 thé xic dinh theo cong thite:

- Vik HH“,, 2 ﬂ.513,2

E =1,
, 200 200 e
‘fhlﬁy: Vo = Vintdcdong chay trung binh cia mude
o song, vy = 0.5 m/s;
Hy = Chi€usau trung binh chia séng, Hy = 3.2m.
Khi 46 hé s6 os@ la: |
0,008
=12x15 3 = 0,3385
=L2x15 1203 0.3
Trd lai tinh hé s6 pha lodng a:
| _ 03385 Yizom
A= = 0,58
L _‘m RLEELS 12000

1,203

~ C6 nghia 13 nuide thai trong truling hap dang xét duge pha lodng vai 98% luu lugng

nudc sbng. :
$6 1an pha loing gita nudc th3i va nude sdng s& 1a:

=3358 = 34

a2 +Q _ (0,98x40)+1203

thuvienso info
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2. Tinh todn mic 45 cdn thiét xit [§ nude thii
* Mifc d§ can thi€t xi¥ Iy nue thii theo chal Id Iling:

Ham lugng chit Io ling ciia medc thii san iy ly
tink theo cong thitc:

{ ! ]]. [{L ]I
1 0 s 203 I[+=12=3719 ofl,
Trong d5: P =

Ham hrgng chit 1o ling tang cho phép trong ngudn mdc, 15y
l:hac; phu luc A - Tigu chudn Xay dung TCXD-51-84: vdi
nguon loai I, P=0,75 mg/L:

b, = Ham hutgng chit 1o Himg trong nudc song tritde khi x3 nudc thaj
viio sdng, b, = 12 mg/L. |

Mue db can thi€l xi 1Y nudc thai theo chat

I8 litng dude tinh theo cong thife;

_Ce—m 309,5-37,19
D= £ 160% = 309.5 ~—x100% = 87,98%

*  Mtc d5 can thigt xit I¥ nwée thii theo NOS,,:
Ham lugng NOS,, eia nuée thii cin dart dudc sau xit 1§ dude tinh theo ¢Ong thife:

aQ) 3 3
L = 2 -
' 'Q (":I"K'I[ L:‘J-F 10 ~K

Hing s& t5¢ d6 nhu ¢y OXy clia hdn hep nuSe thii va nuge

song, K; (20°C)= 0,1. B&i v&i don !
5 g nudc cd nhiét @5 T i
hing 6 K, xdc dinh nhi sau: 0

Ki(T)=K, (20" C)x 1,047 -2
_ K (T)=0,1x1,04727-2" _ | 3¢
U day: T Ia nhiét d6 trung binh cita nudce song, T =27°C
Théi gian dong chiy tif miéng xa d&n vi tri tinh togn:
- L, _12.000 L
Ve x86x400  05x86x400 oo nedy dém

Ham lugng NOS,, clia nudc song trude khi xa nde thdi vio:
L,= NOSs:0,85= 4,3:0,85 = 5,06 mg/L.

[ = D98 x 40 3 3
: 1,203 | jg01.38x0.28) -5,06]+ 105507 25,2 mg/L

Mife d6 can thi& X I nuc thii theo NOS,, duge tinh theo cong thifc:

T!'ﬂng d6: KI =

-
]

L, =

L. -L A ag
D= s Lx100% = 289252 e _gon

Lo 234 49

cn dat tmﬁc.khi X vio sbng dude’

: .
mﬁ -!":'t.!-':":i.:g HE _I.i-q_-:' B

Chuang 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI RO THI 420.000 mg 107

3.3. TINHTOAN CONG NGHE XU'LY NUGC THAI

Tinh todn cong nghé xit 1§ nitde thii bao gm cdc ndi dung sau:

e Lua chon sd @6 cdng nghé cia tram xi¥ Iy:
 Tinh todn cdc cong trinh don vi; |
» Tinh todn chi phi xit iy (phin nay s& dudc trinh bay riéng).

3.3.1. Lua chon so do cong nghé cia tram xi ly
Viée hta chon so d8 cong nghé clia tram xit 1y dva vao cac y€u 18 cd bin sau:

Cong sudt clia tram x¥ 1y;
‘Thanh phén va dic tinh clia nudc thai;
Mifc 46 cén thi&t x& Iy nude thai;
Tiéu chuin x4 nuéc thii vao cdc ngudn ti€p nhin nrdng Wng:
Phudng phip st dyng cén, | |
Diéu kién mit bing va dic di€ém dia chdt thily vin khu vifc x3y dung
tram xif 1§ nudc thai; .
e Ciac chi tiéu kinh & k¥ thuit khic.

* # ® @

Ngoai ra cin Iwu § riing, cic cng trinh don vi xit I nu6c thii dugc b tri sao
cho nudc thii cé thé wr chiy tir céng trinh niy dén cong trinh LEp theo de
gidm chi phi s& dung bom chuyén ti€p.

Ti¥ nhitng diéu kién da phén tich, c6 thé chon lva 2 phudng dn (Wrdng Ung VoL
2 s6 d6 cong nghe) dé tinh todn cong nghé xif If nude thii va so s_iinh lva
chon phuong &n nio thich hgp va 6 hi¢u qua kinh t& — K thudt tot hon.

S @6 cong nghé xif 1y nude thdi cia phudng dn I dugc gidi thiéu 6 Hinh 3-2
vi clia phuong dn II duge thé hién & Hinh 3-32.

' Phugng én I: gdm céc giai doan x{ Iy va cdc cOng trinh x1t 1§ ddn vi nhy sau:

¢ Xuily cohoc:

- Ngin ti€p nhin;

- Song chin rdc + mdy nghi€n ric;
B_é ling cdt + sin phoi cit; '

" htto:/fsachxua thuviensa.info
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S Phin thit hai - xt7 1y NUOC THA bes THI VA KHU DAN cir

- Bé ldng Iy tim (dgt I);
- Bélm thodng so bj;

» X& Il sinh hoc:

- Aeroten (vi sinh vit I¢ ling — bin hoat tinh):
- BE ling dgt II (dang bé Iing ly tim):

o XuIf ciin:

- BE€nénbin:
- BéE métan;
I - Lam rdo nudc § sén phdi bin.

] I_(hﬁ tring vi xa nuéc thii san xi Iy ra song:

- - Khit trling audc thii;
- Bé& tudn vich ngin ¢6 15;
- Bé 1iép xiic;
Cong trinh xd nudc thdi san x& 1Y ra séng.

A : NuBe thii tir bé then ; '
, x 2 thodt nise 45 thi t4i: - |
g_- g’:ﬂc 'hfl sau :::fr I¥ x4 ra séng o 3.3.2. Tinh todn céng nghé va tinh todn thiy huc cic cong trinh don vi
- 9008 Bong Nai — Ngusnp U€p nhin e thii sau xit Iy | cua phuong in | |
, QN ip nhdn 16 Néing ' P * | -
2 Song chin ric 17 g s _ Tinh todn ngdn ti€p nhin nuée thai
3 Bé l-j'cfng cif ngang ; o Tﬁﬂ Phﬂiﬂ h‘fin . g | .
4 Ming do luu hugng (2) R?m ki eén - - Tram bom chinh ciia thanh phd s& bom nudc thii theo dvdng Sng dp hvc d&n
5 Bflim thodng s b (b) Hﬁz h o ngin ti€p nhin cla tram xi 1. Ngin ti€p nhin nudc thii duge dit @ vi tri cao
? gfﬂnﬁ tim dor I _ © Cin Iu:;? cal—nmuse : dé nudc thii oY 46 c6 thé W chdy qua ting cdng trinh don vi cfa tram xif Iy.
© DUn hoat tink fAﬂfﬂEn} I:d) g 3 .
o Bi i : ; . - 2
g f{é ling Iéf tdm dot ] " g Y p mr: hhz:::: i ‘Theo kinh nghiém clia mét s8 nudc, dra vio cic k&t quda nghién cifu thuc
6 B;El:'g I:f'“ clo¥6i nwge tha; 1 Bogher g 1 hoin < nghiém ¢6 cd s& khoa hoc vi kinh nghiém v4n hanh & céc tram x& 1y, ¢6 thé
| = - Z" - - . : ; =
11 My nZIug - | :;f; :-én 43 dugc nghitn nhio Ira chn::-.nl"lic.t;lh th:?c nia; ti€p nhin phu thude vio Iuu lugng tich toda Q ciia
12 Sanphgica 5 iogas - | . tram xuf ly theo Bang 3-4.
I3 BE nén bi - @ Kbidsi & | - '
14 BE mé m“n (k) Hai néng ; Dva vao hm lugng tinh todn d2 dudce xﬁ_c dinh: Qs = 7131,4 m’/h va cdc 58
I5 () Canda duge ién men lidu lvu tvgng nude thii ghi § Bing 3-3, chon 2 ngar tiép nhin véi cdc théng

IS BE 1am sach khi b;
H}EHE A i A Ll ]
(m)  Nuctdch tir sip phoi biin 3 0 mdi ngaAn nhi sau:
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110 Phan thit hai - XU LY NUSC THAL O THI VA KHU DAN CUr

B%NG sl BANG 3-5. . | :

Kich thu'dc cia ngin ti€p nhin mide thii K&t qua tinh todn thily Iy muong déin nudc thii sau ngiin ti€p nhin
e vk Kich thu6c ciz ngin tiép nhan “Thong G thiy e Luu Itigng tinh todn, Lis o
l::_, {m’m; ' a?m‘ i) (Xem ky hiéu & Hinh 3-3) Qp=12035  Quu = 1980,94 Quin=507.94
— . long 28ng A B H H, h hy Chiéu ngang B (m) 1.40 1.40 1.40 ™}

c200 250 150 1500 1000 1300 1000 400 400 B0 déc | 0,008 00008 00008
400 < 650 300200 1500 1000 1300 1000 400 500 Vin ¢ v (m/s) 1,0 1,14 0,74 -
400 250 1500 1000 1300 1000 400 650 b§ ddy h (m) 0,84 L1 045

:;“1;-; ig gm 300 2000 2300 2000 1600 750 750
ot 00 400 2000 2300 2000 1600 750 0o
X0 <2 800 500 2400 2300 2000 1600 750 900

600 900 600 2800 2500 2000 1600 750 900
2800+4200 1000 800 3000 2500 2300 1800 800 1000 9

S8888%78

8

* Kich thu6e ciia ngin ti€p nhan nhit sau: A= 2800 mm; B = 2500mm; H =
2000mm;H.=Iﬁﬂ[]mm;h:?ﬁﬂmm;h.ugﬂﬂmm;h=3mmm ’

Cidu tz0 ciia ngin ti€p nhin dude gidi thidu & Hinh 3-3.

Tinh todn song chéin rdc

iz
7
e
- :_':=
i -
2
o
)
-"-'
N
LR

Nhiém vu cﬁ:: song chin ric 13 giif lai cdc tap chit g kich thiéc 16n (chil yéu
la l:i::). Dy la cOng trinh diu tién trong thinh phin cia tram xir I¥ nudc thii | {
Noé1 dung tinh todn song chin ric gdm cdc phian sau day: * |

Ao Rk AP e e ., .
".F g 'l""":‘_'_':l P L T e L e, 7
; * X ] Lk i

- Tinh todn muong din nudc thii tir ngin ti ¥ :
s . nhin dé& 5
mudng din & mbi song chiin rdc; ik n song chén ric va

- Tinh todn song chin ric. | AT T -
- ; ' L-*-GIES[H da [
a) Tinh todn muong din : : | i A
: 1) 1= ik

MAT BANG

el
- — i—e}a—

E;ﬂ:fﬁii%nwc thii tlf ngin Elé:P nhin dén song chin réc ¢6 ti&t dién hinh |
ms; dé ddy :h n;ﬁ: mﬁg lg; cia mudng din (xdc dinh: d6 déc i, van toc v, 1 miNE3s,

€0 oy T M) difa vao bing tinh todn thily Iyc. K&t qua tinh todn thily lyc ' iép nh3
mudng din dugc ghi & Bin &35 va 3 Hinh 3.4, qu tuap thdy lyc : $d G c&u tzo ciia ngin tEp nhin.

1- Ong 4p lic; 2- Ngan ti€p nham; 3- Miong din nudc thdi d&n cong trinh 1i€p theo.

FEET W & '.,::,ﬁ_? ik

s
httn://sachxua thuvienso info
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HINH 3-4.
Mufong ddn sau ngin (i€p nhin dén song chin réc, -
1- 1'5ng dp hre; 2- Ngén ti€p nhin; 3- Muong din nude thai d&in cong teinh ti€p theo.

Chon 3 song chin ric (2 cbng tic vi 1 du phong) véi lwu Ivdng tinh todn ciia
moi song chin ric [ :

Qe =1203,50: 2 =601,75 Lss:
Qnmt -— 193{],94 2= 990,4? US:
| Quin= 507,94:2= 253,97 L/s,

Mudng din nuéc thii & mé; song chin ric cé tiét dién vudng mdi canh B =
1200 mm dng v6i cdc thong s§ thity lyc ghi & Bing 3-6.

BANG 3.6. - .
Cic théng sd thily hre ciia mudng din ¢ méi song chin ric
Thong s6 thiy I - Luyu Wong tinh todn . L5 -_-
| Qu.=601.75 Quaxs = 990,5 Quins = 253,97
Chiéu ngang B,,, (m) 1,20 1,20 1,20
b doc i 0,0008 0,0008 0,0008
Vén t6c v (m/s) . 0,82 0,97 ' 0,7
Bodiyhm _ 0.56 089 034

s s —

Chuong 3 - TINH TOAN TRIET KE HE THONG XU LY NUGC THAL DO THI 420,000 DAN 113

b) Tink todn song chin m";:

- 8¢ db cdu tao cia mot song chin ric dugc gidi thiéu & Hinh 3-5.

Chi€u sdu ciia 16p nw6e & song chin ric Iy bing 46 ddy tinh todn clia muong

din dng vai Q. o

hl =hm'; = 0,39 mn

PSS khe hé ciia song chiin ric dugc tinh theo cOng thifc:

198094
" 0,97x0,016x0,89

o Quax
vxIxh, |

S0 khe hé; .

Lau hugng I6n nhat clia nce thii, Qu., = 1,981 m¥s:

Tdc 46 nube chiy qua song chiin, v = 0.97 m/s (Bang 3-6);
Khodng cich giifa cic khe bd, I = 16 mm = 0,016 m: |

Hé s tinh dén mifc 46 cén;:ﬁcﬁadi}ngchi}'duhéthﬁ'ngﬁﬂ
rac, K=1,05.

% 1,05 =150

Trong d6:

P

nmda nomw

C6 2 song chin rdc cdng tc nén s khe hd cia mdi song s€ 1a:

m =150 : 2= 75 khe

HINE 3-5.
50 do cdu tao ciia song chin ric.
!- Song chin; 2 - Sir cong tic.
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Chiéu rdng ciia song chin ric dudc tinh theo cong thitc:

Bs=s(n-1)+(1xn)=0,008 (75~ 1) + (0,016 x 75) = 1.792 m « 18 m
Trong d6: s - Bé diy ciia Ehanhsmg-ﬁhim-lhrﬁnglﬁ'jrs={},ﬂ{}31ﬁ. |

Eénqn trad?n t6c dong chdy & phin md rong cia mudng trude song chin ting
1 Qumia d€ khic phuc khi ning ling dong ciin khi védn toc nhé hon 0.4 m/s:

V,, =—Smn __ 0254 0254
Byxhy, 18x034 0612

Trong d6: Qui, = Latu Iwong nhé nhit chdy vao mdi song chin ric Q,;, = 253.97 L/ =

=0415mls

0254m’s.
Ton thit 4p Iuc & song chin ric:
b, =ExYm g 009N
28 " P x3=009m=9¢cm
Trong d6: v, = ?antﬁccﬁamﬁclhﬁiuirﬁcmngchﬁnﬂnguﬁlchgdﬁq
Vmax = 0,97 mfs (Bing 3-6); -
e o K, = ;&iﬁ?ﬂsﬁinitﬁu thﬁ’lduwﬂngmﬁcrﬁcﬂﬂuﬂgclﬁn,
£ = Eﬁsﬂcﬁucﬁc bb ctia song chin dude x4c dinh theo cong
43
= Bxﬁ] sinc =1,83 x[%"if’_:l]m xsin 60" = 0,628

B = 1]? s0 phu thuéc vao tigt ﬂién ngang cia thanh song chin vi
{lhbn Bang 3-7. chon hinh dang tiét dién song chiin rdc kidu
. “b7 nhr § Hinh 3-6, khi 46 gi4 trj f = 1,83:
= Gdcngluéngcﬁasungchiumvﬂi'htrdngdﬁngﬁy.u=ﬁtf‘

Chi€u dai phin md réng trt6c thanh chin raicL;:

B,-B, 18-12 13-
L‘——.———1=——_.=—-——L2_.-—
'TT2we 2200 2xg3er - OSHm
| Ehf‘éu rong céa song chin réc, B,=1,8 m:
Chiéu 1ong clia muong din, B, = 1.2 m:
Géc nghién chd md réng, thudng lay ¢ = 20"

Trong d6:

B,
B,
o

nnun

_Ef- Tiidiénciathanh - a2 : b . ¢ d: e
. HesSB

Chistomg 3 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI DO THI 420,006 DAN 115 -

BANG 3-7. L B R
Hésfﬁdéﬁuhﬁcgﬁncm:bﬁ:ﬁasnngdﬁn

242 183 167 - 102 - 076

{a)

HINH 3-6
Tiét dién ngang céc logi thanh ciia song chdn rdc.
Chidu dii lﬂ:ﬁn md rong sau sﬁng chin ric:

; LI 0.,324 .
- — = 12
S A B

Chi&u dii x4y dung clia phdn mudng d€ 13p dat song chin :
L=L+Ly+L, =024 +0412+1,5=2736m
Trong d6: L, = Chi€u dai phin mudng dat song chiin rdc, L, = 1,5m.
" Chi€u sdu xiy dung ciia phar midng dit song chin: |
H = hpee + b +0,5=0,89 + 0,09 + 0,5 =148 m

Trong d6:  hpy = DO diy ting v6i ché 46 Quax, b = 0,89 m; |
0,5 = Khodng cich gilfa c5t sin nha dit song chin rdc va mue awée
Tén thit 4p luc & song chin réc, b, = 0,09m.

h
Kb&i lugng ric 14y ra trong ngay §ém ti¥ song chin ric:

T Tehx LA thi i enso.info
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Chueeng 3 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI BG THI 420.000 DAN 117

wl 2 HHNH - 3.1'53512[] : 3
365x1000  365x1000 1252 /gt

éli' ﬁolngﬁ: a = i .I B e im S r d
| T s rhe tnl cho diu ngi wong nim, Iy theo Bidd 4,111 -
gy hun X3y deng TCXD-51-84, Vei chig réng khe fa -

ot .
¢ thanh trong khodng 16 + 20'mm, a 15y bling 8 L/ng nim:

Trong Iugng ric ngay dém dudc tinh theo edng thifc:

P= WII xG= 12,32x750 =96i5 ke/ngd = 9615 T/nga

Trong 86: G = Khéi igng rigne
L g ¢liaric, G=7 3 s
| : = 5 i
Trullgltl'd'ngﬁcuung mhgg'ﬂmgngaydém ey - A :,.Eé
F
Ph ="2;th = gﬁsz-_ﬂ’s Tm e .;_..-"
T o B—-B & .
¥Ong 60: K = Hé s6 khong diéu hoa gids ciia ric. Iy bing 2. * % = P
Ric duge “ghléﬂ nhd : : : ) :
phong, cong sudt mdi iﬁ?gﬁﬁn o 2 méy, 1 coug ticva Lay | S SRS e SR
va sau do g ' 3 . H : LIS : i
cing v8i ciin [m:uvﬁ bitn hoat tinkl dut n dén bé métan dé Xir Iy % l 1 El ! f _1_%__‘\ i 11! é 4 ::
' - 1 i i i ] e .
Lugug nwée cdn cun ) | " Rl P ! £ RS
- g cip cho mdy nghidn r4 : r S A W T el
chusin XAy dyng TCXD-51.84 dong e} i ke W Seo e sta—vey, - f — =ML N
: e i o j : CllE i 1 Py,
_ : 2 : il [ i i :
Qn=wp=4ﬂx9,615=33416m3mgd ‘ s ] ll;_ JEE i -Er‘_ g 5"‘“‘-‘%5 EL
Téng 56 - - | - S e i1 s i
ne sqngchiﬂrﬁcli$=Mgﬂﬁ:2:ﬁngtﬁcﬁlduphbng_ N N : RS e
Quanh song chin ric co gigi - - | - - iy
S 8101 dd chon 6 b6’ tri 167 df 1aj o6 chi X _ 2
fﬁﬂﬂp“”““ﬂ““ﬂgchﬁnracI,Sm{Bi'éuat.r.ls—Tmal?:Ef e &Y ¢
Gian nhi dit cic s : | - o - '
nch,n lﬁﬁ, nﬁ}rnghi* o e
Tro % €n ric duoc gigi thiu & B (F==
thﬁ'ncif:h;é':lﬁ ;6::’::1 cdc thnffthlﬁnglﬂ'l“ﬂvuchn vigc thio 1p vn:;;-? o
cin bd vin hinh e 'mm“_?g‘“““hiﬂﬁﬂcﬁwﬁnh&véﬁnhphuc . A
(M XU 1Y va chc 46 tugng <6 lign quan khic e eho
; ' HiNH 3-7.
' : | - Gian nha b3 tri song chin ric.
g I- Song chin ric cd gidi; 2- Van chin; 3- M4y nghién réc; 4- Ong d3n nue k¥ thuit;
: iﬁhgm&n can; 6- Bing tai; 7- PuBng ciu truc; & Truc dudng ray. :
htto://sachxta thuvienso info
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Ham lwgng chit 1o ling (C)va NOS (L
chdn ric gidm 4%, con Lai:

Cu = Ca x (100 - 4)% = 309,50 (100 — 4)% = 207,12 mg/L
Ly =L x (100 - 4)% = 234,49 (100 - 4)% = 22511 mg/L

m&* THAM KHAO ~ TINH TOAN SONG CHAN RAC

Tinh todn song chin rdc theo cdch thet haidya trén céc s§ Liéa thi€t k€ cho trong

Bang TK-1.
Cic budc tién hanh tinh todn song chin réc theo |
o cdch tinh tha 40
£iong nhy @3 chi din trong cd o vl

. ch tinh trubc, chi hru § m6t didu 12 cic théng & the
késidungmngﬂidiﬁnhniycﬁtﬁaydﬁimvﬁimﬂc. o " 56 thie

Tﬁnﬂﬁtﬁphﬁ@amgdﬁﬁrﬁccﬁthédw;iczﬁcdi,uhtﬂ'phm'lgtﬁnh:
i P (vi-v?)
07\ 2g _
Tén thit 4p lyc qua song chin rdc, m;
Vién t8c dong chiy qua cdc khe hd ciia song chin ric, cho

pheép khéng vugt qué 0,9 m/s;
Vin 5c dong chiy trong mirong din nga
: ¥ e

. Tic, m/fs, 1dy theo Bing TK-1; P W-Fhﬁn
8 = Gia t8c trong tnfding, g = 9,81 my/s2.

BANG TK-1. -

Trong dé:  h,
¥V

o

<
]

Cde thong s& thi€t k& song chén ric
= T i, %“ :
Thong s& Song chip réc vdi bién phip 15y ric
Thil I
* Kich thuc thanh song chin: W ' .Cdkh]'
C_h.}é_u rong, mm 5,08 = 15,24 5,08« 15,24
a\‘.'.f.‘h_:~ 0 siu, mim 254 + 38,1 254 =381
* Khoing cich gifta cdc thanh song :
~ chin, mm ' 25 |
_ 4 =508 1 =
& Bﬁd&:dﬁtﬁanhsungdﬁnsuvdi e
| phumgthﬁngdﬂhg.ﬂﬁ " 30:45 0=30
* VinSc dong chdy trong mudng - |
din phia trude song chin réc, mis 0,3048 = 6096 ‘.?Qﬂ!il
, i + 0,6096 : +
* Tdn that 4p Iyc cho phép, mm 1524 ° .

. 1524

Clurong 3 - TINH TOAN THIET KE HE THONG XU LY NUOC THA! PO TH] 420.060 DAN 119

«) cla nuc thii sau khi qua song 1

Tinh todn bé ling cdt ngang

BE 1ing c4t ngang dugc thi€t k€ ¢& loai bo cdc tap chit vo cd khdng hoa tan
pht c4t, s6i, xi va cdc vit liéu rin khdc c6 vin tdc ling (hay trong hfdl‘l%
riéng) 16n hon cac chit hiu co ¢ thé phin hiy trong nuidc thii. Ngoi ra be
1ng cdt cdn cho phép gill lai cac vit lidu hitu cd c6 kich thude 16n nhur vo
iritng, dim bao, vé hat va rdc thyc phdm nghién. Viée tich loai khéi nude
thii cdc tap chit ny 1a rdt cdn thi€t d€ wranh nhitng dnh hudng xdu dén hidu
sudt 1am viéc cia cdc cong inh c6 lién quan sau d6. Thanh phin cila vét liéu
tng trong b€ Kng cét rat thay a5i, 4§ &m tir 13 d&n 65%, ham luong chit dé
bay hdi tit 1 dén 56%. Trong ligng riéng ciia cdc hat v ¢d sach (khong lin
nhiéu hat hitu cd) dat dén 2.7 nhung ddi khi ciing khd thdp chi bang 1,3 khi
cic vat liéu hitu co bi ling 14n v§i cdc hat cét, s6i. Vai ird clia b& ling cat ia:
hﬁn'vé cac thiét bi mdy méc khdi bi méii mon, gidm st ling dong cdc vat keu
ning trong dng, kénh mudng din...., gidm s& lan sdc rita cdc bE phin hiy cin
do tich tu qud nhigu cdt. |

B& ling cAt ngang dugc thiét k& @€ duy t van 1c chuyén dng ngang cia
dong chdy 1a 0,3m/s v ciing cung cdp du thdi gian luu pude dé€ cdc hat cdt
ling d&n diy b&. Cdc hat cét c6 kich thude d 2 0,21mm {c6 khi d ?_D,lﬁgun]
dude giil lai trong bé ldng cdt ngang. Cho phép dong chdy vao va rad ché dd
chay r&i, va khi thi€t k€ thuc t€ cho phép ting them chiu dai bé, nhifu nhit
14 50% chiéu dai lf thuyét.

a) Tinh m&n thity luc muong dén nuéc théi tis song chén rdc dén bé Irfn; cdf
Tinh todn thiiy e muong din nwdc thai tir song chin ric dén be ling cdt difa

vio luu litgng 16n nhdt vi dua vao bang tinh todn thily luc ¢€ xdc mmh
thude cla mudng din. K&t qua tinh 10an dwoc ghi & Bang 3-8.

BANG 3-8. ' . L
K&t qua tinh toan thiy lc mudng din nudc thii dén bé lng cit .

Thong s6 thiy I Litu higne tinh todn, Lis )

Quos= 198094 Quyp =507.94 |

Chiéu ngang B (m) 14 1.4

B doci 0,0008 0,0008

Van tbc v (mfs) 1,14 0.74

Do diy h (m) L1 045

htto-//sachx ua tuvi enso. i nfo
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b} Tinh todn bé ling cdt ngang
Chiéu dai bé 1|§ng Cat ngang dude tinh theo cﬁng thire:

L=}EWHKK?M: :Hmu = 1000x 1.3 x ﬂﬂ!i,]

e
T ——

Y, 242

Trong dé: =
T Voax = Iﬁ:chichuyenﬁﬁngeﬁamﬂcﬁiﬂbéﬁﬂg
I ong 100 BhAT: Vo, = 0,3 m/s (Didy 6.3.4 — TCXD-51.84);

=17,73 m

Em
!
g
o
S
5
g
&,
8.
5
@
&
&
i,
)
&

sinh hoc ky kb, Khi 46, U, = 24.2 mmys.

Dién tich mat
cOng thivc;

thodng F cia nitée hai trong bé Ling cst ngang dige tinh theo

Chucng 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAT BO THI 420000 DAN 124

Chon bé ling cdt ngang gém 3 don nguyén, trong d6 2 don nguyén cbng tdc
vi 1 don nguyén dv phong. Chiéu ngang mdi don nguyén s& la:
| B 462

b=—=——=23Im
A 2 3

Thé tich phdn chifa cin ciia b€ ling cit ngang dude tinh theo cdng thiic:

s N“:’{th o 535120!{},“211
2 1000 1000

Dén sb tinh todn theo chét 1o ling, N, = 585120 ngudi:

Lugng cét giif lai trong b€ ling cdt cho mét ngudi trong ngay
dém 15y theo didu 6.3.5 ~TCXD-51-84: P = 0,02 Ling ngd (ing
véi hé thdng thodt nusce riéng hoin 10dn);

Chu k¥ x3 cét: t < 2 ngay dém (3¢ tranh sif phin hily cin cdt).
Chon t= 1 ngay dém. '

=117m?

Trong d6: Ny

-y
i

~ Chiéu cao 16p cél trong bé ling c4t ngang trong mot ngﬁy dém:

./ 11,7

2 < =0143m
£ Lxbxp 17,73x231x2

Chiéu cao xay dung clia b€ Hng c4t ngang:

Hyp=Hopy + h+04=1,1+0,143+04=1,643m=~1,65m
"Trong d6: 0,4 — Khodng céch tif myc nudc dén thinh bE, m. |

Ki€m tra 12i tinh todn vdi di€u kién vau = 0,15 mfs:

V in =_.._{.1.-L= 207,34 ;ﬂ,ﬂmﬁs}ﬂ,lﬂmﬁ‘s
xbhxH_. X x 0,45 %
2xbxH,, 2x231x0,45%1000

Trong 46: Huia= D siu 18p nudc ving v6i Quins (bing 46 day h tng v6i Quins Hain=
: 0,45 m). _

Cit ling & b€ Ing c4t ngang dwde gom vé hd tép trung c4t & d4u bé bing
thi€l bi cdo cdt cd gidi, tir 6 thi€t bi ndng thity hrc sé€ dua hén hop cit — nude
d&n sin phdi cit.

Hinh 3-8 gidi thidu sd d& hoat d6ng cia thi€t bi ning thiy e

htto: //sachxia thuvienso.info
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f22 — Phdn thii hai - XU LY NUOC THAI PG THI VA KHU DAN Cif
_2x fj?<5 B ¥
S~
_.-""H h’

HINH3S. = . .
S0 d6 hoat d6ng ciia thi€t bi ning thiy hrc.
I- Nude ¢cong tic; 2- 6ﬂg dan muc phun (4§ 106G =150 mm); 3- Vi phun (d = 40mm);
4- Ong hot ¢t (d = 150 mm); 5- Budng trén; 6- C3 khuéch tan; 7- Ong ddy.

Bé: ddn cdt dén sin phoi cit bing thi€t bi ning thiy Iyc, can ﬁha loang cdt
vdi nudc thili sau xit 1y v4i ti 18 1 : 20 theo trong Iwdng cAt. |

- Nu6c cong tdc do mdy bom v8i 4p luc 2 + 3 at:
- Thdi gian moi lan x4 c4t dii 30 phdt;

- D6 im cia cat: 60%:;

- Trong Iugng thé tich cla cat: 1,5 T/m°.

Ludng awde cong téc can thi€t cho thi€t bi ning thiy lyc drge theo cong thife:
Qu=Wcx 1,5x20=11,7x 1,5 x 20 = 351 m*/ngay

Cit ldy ra khéi b€ ling cét ¢6 chita mét Itgng nude ddng k€, do d6 cin lam
tdo cdt (tdch loai nudc ra khdi c4t) dé d& ding vin chuy&a di nci khic. Qus
rinh 1am rdo cdt dudc ti€n hinh & sin phdi cit.

So &3 cin tao bé 1fng c4t ngang vdi chuyén dong thing ciia nude thii duge

' thé hién & Hinh 3-9.

Ham lugng chat 1o ling (C,.) va NOSy (L) clia nudc thii san khi qua bé
ling cdt gidm 5% va con lai :

C.. =C, (100 ~5)% = 297,12x95% = 286,26 mg/l. =
Li =L,.(100 - 5)% =225,11x95% = 213,86 mg/L

123

4 i = : !
i f 3 I T T3 ey e T T 1 . i W
LT el s e BERG BLd L 2] M
1 3 e IS A [ T - | = d | T
i S 47 PRSI e YR 0
I ' R |

; 1ol i
Bl MAT B

ANG

HINH 3-9.
St 46 edu tao bE ldng cdt ngang.
| - Thit bi cio cil co gidi; 2 - Thigi bi ndn

g thity Iyc; 3- Tim chiin trude; 4- Tim chin
sau: 5,6 -van: 7 - ﬁng din mide edng tic phuc vu cho thiét hi_m’ing thay

Toe: 8 - ﬁng

" dan biin ¢l
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PHAN T, { i '
HAN THAM KHAO - Ting TOAN BE Livg CAT NGANG

Theo cdch tinh niy :
: ¥, bé l3ng citn . .
G cho trong Bing TK.. Bang Gt tink todn thigt k€ dya theo cdc thong

Trong trudng hdp dan | '
0 g XG.‘.L bg Iﬁﬂg cat nga .
008t QL= T A M, Re et K€ tng VO huw fugng i

Thé tich t8ns cdng cia bé ling c4y ngang tinh theo.cong thie:

w = Qmax s xt _ 71314x60
3600 3600 =11886m?

Ll 5 o gl : mIIAh *

U = Thoi gian Ivy puge
iron
TK-E}, gbélﬁ'ng cat ngang, t = 60s (Bﬁllg

Dién (i ;S |
i€n tich mit ¢t Ngang cia bé lang cd1 ngang duge tinh theo cing thi
ng thie:

_Qfaes 108
T F, S e a66m?
ong dao: i = 1 iRy
! Quaxs = Lytu higng 812y I6n nhat, Q% - .98y mYs;

YV = V O
4n 16¢ chuyén dong Agang clia mudc trong b ling c4y

ngang, v=0,3m/s,
BANG TK.2,
C.ﬁnthﬁngﬁthié'tkgbgﬁngcgt i | |
TT Thong 6 thise kg
m
= e |
: v;f:l ;cmzhlulm’?nfc, (s). : T tl"%%____
5 ——-2cchuyén dong nganp, (my i
3 Van e ng cia cic hat loaj H‘s}. 0.25 + 0,40 0,3
- Hatc6 duing kinh d = .21 :
. - =02lmm. g0+
_¢ == Hal:uddtﬁngkinhd=015mm ﬂﬁﬂ-—-é’ﬁg 1.16
thit dp I tai mit it kign sodt '30 .;40 e
 SC : %

bald

Chutong 3 - TINH TOAN THIET KE HE THONG XU LY NUOC THAI BO THI 420,000 DAN 125

Chiéu ring ciia bé ldng cdt ngang tinh theo céng thife:

E—E=E=5,5{}m

H 12

Trong 6: F, = Dién tich ma: cit ngang ciia b€ Eng cit ngang, F, = 6,6 m”;
H = Chiéucaocongticciabé chonH=12m.

Chon bé Ling cdt ngang gom 3 don nguyén, trong d6 ¢6 2 don nguyén cong tic vi |
don nguyén du phong. Chiu ngang mdi don nguyén khi do s€ la:

h=§=w.=2,'}'5m

Chiéu dai ctia m3i don nguyén tinh theo cong thire:

1.= ». = 118,86 =18m
nxbxH 2x275x12

W

n = S&don nguyén cng the, n=2;

Trong d6:
b = Chiéu ngang mbi don nguyén, b= 2,75m.

Ludng cdt trung binh sinh ra mdi ngiy tinh theo cong thifc:

i
-
Qwnga Q1r=ll]393l}xﬂ,15=li5mmg, |

W, =
1000 1000
 Trongds: Q%,, = Lumhrdng mibc thii rung bish ngdy,
Qi ngr = 103980 m/ng.d; .
qo = Lugng 4t trong 1000m” nudc thii, g, = 0,15m”

cAU1000m*, :

Chiéu cao I8p cit wong bé ling cit ngang trong mdt ngay d8m tink theo cng thic:

h, = W, xt _15597x1 -0173m
Lxbxn 18x25x2

Luwgng cdt sinh ra trung binh rong mét ngay dém,
W, = 15,597 m’/ng.@: :
t = Chuky x4 cdt, t=1 ngay.

I

Trong d6:  W.

Chiéu cao xdy dung ciia b€ ling ¢4t ngang duwc tinh theo cong thitc:

Hy=H+h +H,=120+0,173+04=17713m=18m
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Trongdd:  H = Chidu cao cong tic cia bé ng c4t ngang, He 1 20m
b‘,=_- Chféucaulﬁpcﬁurmgbélingr:étngang,hﬁﬂ,lﬂm:

.hh, = Chiéh caﬂvhnghinyécﬁabé'lﬁngdlngang, Hy, = 0,40m.

c) Tinh todn sén phei cdt .

Dién tich hitu ich ciia sin phdi cdt duoe tinh theo cong thire;

F = NuxPx365 _ 385i120x0,02x 365

Chon sin phdi cit gdm 4 §, dién tich ma;
thSc moi & trong mat bing
thé hién & Hinh 3-10.

0 s€ bing 854,28 : 4 = 214 m?. Kich
LxB=25x84m. Ciu tao sin phoi cdt duge

Tinh todn bé ling dgt I (b€ ling ly tam)

. L S ]
tl;lh;ém Vi :.:ﬁaﬁbe ling dot I 1a loai bo cdc tap chit Ig ling con lai trong nudc
g 1 sau khi da qua cdc cong trinh xi¥ Iy rwde do. (3 day, cac ch.ﬂ't I¢ Iitng c6
IL, lrz;g :n ?I;;? trong clia nudc s& ling xudng d4y, cdc chit c6 1y trong
n 5€ oI n mat nwde va sé& duge thidt bi t ‘
: g » 1 gat cin tip trung dén he
dit & bén ngodi bé (Hinh 3-11). 13 o i bl et h
i . ). Him lwgng chit 1o ling sau bé ling dot I cin

Tinh todn b€ ling doi I (dang bé& Iﬁng'l_vﬁm}r_ bac gom cdc néi dung sau diy:

Thé tich téng cOng cia bé ting dot I dwoc x4c dinh theo cdng thiic:

W = Quan xt=7131,4 x 1.5 = 10697,1 m*

Trong d4;

Qma:.ll =

Liru Judng 16n nhit sis: = o’
; ng L8O Quuxpn = 71314 m*h (Bang 3-3):

= Thdi gian Jing duge x4¢ dink bing thirc nghia ddng hoc
& an c di i ghiém vé
szng Truﬁi_zg bdp khéng ti€n hagh thye nghiém d:m:,gthen |
gian Hing (1} a5i v6i-bé 1Eng dgt I c6 thé I3y Iﬁ:ig 1,5h.

an B bR,

E s e

Clitong 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI BO THI 420060 DAN
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oo gew  lem  jew -

HINH 3-16.

So d8 cdu tao sin phoi cét.

1- Gng din bbn cat tf b léng cét 6&n; 2- Muong phin phi bin cét vao céc o, et

dien 300 x 300 mm, 40 ddc i =0,01; 3 - Ong dén nude da tach khdi cAt.

httn://sachxua thuvienso info

12

5 ;_ﬂ"“qlm
— .;w e



128 - Phir thit hai - XY LY i k#U DA
. i . _ LY NUGC THAI DO TH] Vi KU DAN cif | Chutung 3 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI DO TH 420.000 DAN 4129

Chon 3 bé cng thc va 1 b€ du phong, thé tich clia méi ba s& Ia:

w2 W _ 106971
§ .8

=3565,7m’

r ' = . 1 : - . = : % & g
rong d6: H,= Chiy .ﬁu viing ling cﬁabé.[ﬁng l?ﬁmcﬁlhélﬁ'ytﬁ'lﬁdénsm : i =f
g D vd chi€u san ving Iﬁng (D : Hy) 1y trong &
khuang Hr6dén 12 fTCID—SI—HJ chon H,=4.4

| * Dubdng kinh cia b ling litim dn'm: tinh theo cong thite

z - (41= 481039 _~
I D=L ‘_‘J =

i . q 3,14 32’13 L
Chon dutng kinh m3; b&:D=33m _ | ;
* " Tdcds I:fng_.cﬁ'a I:L_at_ cin 10 ling trnng_bé’ ling duge tinh theo cong thifc: | |

U H,
36:{1 36 x15

=082 mm/s

;I‘;&;; sudt lé:;g cita chilt 16 litng u-nng nuc thii & bé Iing I phu thude vag tic
4 ﬁng :v,m 2l cin 1d hing rong nuGc thii (U = 0,82 mm/s) va him Iugng
_{_ n dau a.chal 10 lling (C, =282 Eﬁ'mgf'!..} va ¢6 thé Iy theo Bang 3-10:

BANG 310, o
Hiﬁ“ Sudt ling cia chiit g ing trong nudc thii & bé ling dgt 1
= o
::':If :E:i;; I;g Toc 45 15ng cia E?‘ Ic limg, U (mm/s) ting vai him Itgng ban
% £ dau ciia cht Id itng C (me/1) -
30 =0 200 250 > 300
éj 1,30 180 295 390 . ‘
45 gjg 0,90 1,05 1.40 S0 d6 ciu ao cda b€ lAng ly imdot .
50 U:Zi g,ﬁﬂ 0.75 0,95 1- Ong din mude thii vio; 2- Ong din nudc thii ra; 3- Oung x4 ciin; 4 Ong x3 chdt ndi;
55 il 33 - 0,45 0,60 S- T#m chin hudng véng; 6- Hanh lang cong tic; 7- Lan can sit; 8- BS phan truyén
60 | ﬂ‘ﬂﬁ g D20 0.25 0,40 dong; 9- Hé thOng thanh gat cin; 10- HG tip trung cn; 11- Thanh lién k&t tuyén
; ———— 0.10 0,15 0,20 déng; 12- Tam gat chit n8i; 13- Ménrg thu chét ndi; 14- Mi4ng vong the nudc sau Ling
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130 . | _ Phdn thik hai - XU LY NUOC THAI DG TH] VA KHU DAN CU/
| V6i C, =282,26 mg/L va U = 0,82 mm/s, hiéu sudt ling E; = 43%.

Ham ludng chat I6 ling tdi theo nudc ra khdi b€ king dot I dude tinh theo
cong thic:

C,(100-E,) _28226x(100~43 |
= - =161,0
T T T 28

Theo Ti€u chuin X4y dung TCXD-51-84, Didu 6.5.3 qui dinh ring: Nong d6
chit 1o lifng trong nudc thdi 6 bé ling dot I difa vio aeroten Iim sach sinh hoc
hoar toan hodc vao cdc b€ lgc sinh hoc khong duge vuot qui 150 mg/L.
Trong trudng hop dang xét, ndng do chit 16 litng C = 16Ime/L nén cin thue
hién giai doan 1am thodng so bd € dat duge diéu kién néu & trén. Ngodi ra,
Jam thodng so b con c6 thé loai bé kim loai ning va mdt s6 chit 6 nhidm
khic c¢6 dnh hudng xdu d€n qui trinh Xt 1§ sinh hoc sau dé.

Tinh todn bé lam thoing s¢ bo
* Thé tich bé Jim thodng s0 b c6 th tinh theo cong thifc:

W = Quaey X1 _ 713L4x15
(S =
60 60

Lwu lugng 16 nha't gi®: Quues = 7131,4 m’/h (Bing 3-3);
Thoi gian 13m thosng (thdi khi), théng thudng t= 10 < 20
phiit, chon t = 15 phiit. .

=1782,85m’

Trong d6:  Quays
t

» Lugng khdng khi cin cung cip cho b& lam thodng dude tinh theo Iuu
ludng riéng cla khéng khi:

V = Quaxs x D=7131,4 x 0,5 = 3565,7 m®
Trong d6: D= Lttu lugng ciia khéng khi trén 1 m® audc thii, D =0,5 m*/m®

~* Dién tich bé lam thodng 56 b6 trén mit biing dudc tinh theo cong thite:

I - 6

Trong d6: I = cmmﬁsiuﬁmlmibém;:bélammﬂgmmmgmﬁ
- gian 1k, I=4+7 m¥m®h. L4y I=6 m¥m*h

Chutong 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI BO TH 420.000 nﬁn. _ ﬂ.! |

. t.flﬁéu cao cong tdc ciia b€ lim thoing sd bo:

W, _ 1782,85 =30m

N = = 50428

| Chon hé'm.i thodng sd bd gdm hai ngdn véi dién tich mbi ngan = 594,28 : 2

=zm,14m=vaﬁchmﬂﬂccﬁamﬁiﬁg§nu&_n it bing:
BxL=12x25m

$¢ 46 bé 1am thodng sd bd dugc thé hién trén Hinh 3-12.

tJ_I

——E__—:Eﬁ} § 2
E é EF & J
!
- A Jemem e —mmmmm—m—mmmmmm e m———— B TN | T
MAT BANG 7—1
HINH 3-12. _
S$d @5 bé lam thodng sd bd.

1- Mugng dan nudc thdi vao; 2- 6ng cung cap I:wt‘jr,th.;i:natgt tinh tuan hoan; 3- f;gﬂchinhs s
d3n khong khi D = 150 <+ 200 mm; 4- Ong nhénh dyc lnphinphﬁiﬁng.
mm: 5- B& 43 &ng bing gach thé. 6- Vich ngn; 7- Mudng d;ﬁn muiGe thii ra;
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Ham lugng chit 16 g sau khi thitc hién lam thodng s¢ bé va ling vdi hieu
suit E = 65% (Phu luc B) dugc tink theo cdng thite:;

- (100- -E) _ 232 26x(100 - 63) '
c, =Ce » me/1
a 100 100 A

Trong dé: C Him luing chit Jo limg trong nude thii din d&n bé 1am ﬂmaug.
Cp =28226 mg/L.

Nhu viy ham Iwgng chit 10 limg irdi theo nudc ra khdi bé ling d&n cong trinh
xit 1§ sinh hoc: 98,79 mg/L < 150 mg/L, dat yéu ciu qui dinh.

Ham lugng NOS,, gidm vdi hiéu sudt E,=35%, vay sau khi lim thodng sd bd
va ﬁng, ham Ivgng NOS, cla nudc thii bing:

(100-E,) 2E3,Eﬁx{100-—35)

L= 100 100 >Rtk
‘]&mgdﬁ Lt,,-*H&mhﬁngHOSmWhﬁuwpnmﬁcmﬁjdﬁndﬁnhéﬁmMng,
« =213,86 mg/L.

¥ Thé" tich ngin chita cin woi (cin d bé 1ing dor I dvge £0i 14 cin tudi) cia b€

:':],ing ly tim dgt I duge tinh theo cong thitc:

C xQxExt ~ 282,26 x5804,38x 65 % 8 ~568m"
100~ P)%1000x 1000 (100—95)x1000x1000x3 0> ™

o =

'i\:nngdﬁ c:ﬂ ='Hﬁml'_crgngchit'lﬁhm;uungh5nhqpnmﬁ‘cthi] sau b€ ling
-t C, =282.26 mg/L;

Q= Luw lugng trung binh gi¥s trong $ gi% lam viéc cfia 1 ca (ldy
' 'mgbhhcﬁnglmiwﬂgmﬂgSgiﬂdﬁ}mEhdé'n 16h {(Bing
3-3); Q= 5804,38 m’/h;
E = Hiosuitling (Phe lucB, E=63 %);
t = Thdaigian tich }iy cidn, 1 = 8h;
P = P06 am clia cin (bin) tudi:

P =95 % néu x4 cin bing oy chiy;
P =93 % néu x4 clin bing mdy bom:

n Sﬁ'b@lﬁngﬂﬁngtéc,n-:i

&)

.' Hinh 3-13 gidi thiéu sd db bﬁ‘t‘fnhﬁmf-lb_é langl}f tim dot I trén mit bang. |

Chuong 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI DO TH] 420.000 DAN 133

7
£ R
et |
! \
-
]/
:"‘/ﬁ

I'h""‘---_...,_---"'-'...d-
.

4 ”F\. :
a , ” h'“'--.._ ;
1 - e .- "'~.. "'-.______...r"'" ‘;&a 'E
1'-._ .-- 4 : _},- e ‘
G,
2 2
A

HINH 3-13.

Sd d5 bé tri nhém 4 bE Hang ly tim dot 1.

sazzszzss: Ong din mude thii;
o 6ng din cin wioi;
R ﬂng din chit ndi;

1- Mudng din nuGe thii tif bé lim thodng sd bd dén 2- Ngan phan phdi nurdc thii vao
cic b ling; 3- BE ling ly tim; 4- HG tip trung cin uoi + chat ndi; 5- Ngan tip trung
e thii sau Jing; 6 Mudng din nudce thii ¢én cong trinh x& lf ti€p theo {xit 1§ sinh
hoc); 7- Ong din cin woi d&n bé mé tan.

PHAN THAM KHAO THEM

Céch tinh thii hai - Tinh fodn b€ 1am thodng sd bg

Trong mbt 6 ram xi¥ 1y nudc thii, ngudi ta ¢6 thé sit dung cong trinh lam thodng
sd bd mede thai tnedc bé ling dot I. Téc dung cia cong ninh lim thodng s¢ b 1a:

. Ting cuong hiéu qui X1 ¥y nudc thai;
s Tao &ién kién thuén 1di cho cic chdt Ig litng va chit ndi wong nudc ﬂﬁi phin
bé ddng nhit rude khi qua cic cong trinh x¥ Iy phia sau;

e Ting lﬁéu qua khit NOS.
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Phén l!;ﬁ‘ Fesi -

mg cac kha lﬁng n'éﬂ. thi ‘l.l"iﬁ:: Phﬁll

Hﬂéuhﬁanﬁngﬁﬁgﬁmqﬁﬁfghngd%uhiﬁcﬁrhﬂ_ﬂﬁicﬁchkﬁc
Cic théng Sﬁthié’lké'bé_lim 'ihniings;_ﬁ b duc 8ii thiéu & Bing TK-3
w'&h@ﬁmﬁmi@wwﬁnﬁm&ﬁgmﬁq- S |

XU LY NUSC THAL B THI VA KHU DAN r:ﬁ'

v = Quuaen XU 7131,4x30

= % 3565,7m>M
Tromgas: oe I |
i le'ln'fingml'ﬂcﬂﬁilﬂnnlﬁ't gidy, Q,‘:_”=?131,4mim;
t = Thdi gian 3m thodng, t = 30 phgy, -
Ludng khong khi cin ¢
—— “0g cip tinh theo cubing d9 cung cdip Kiong ki cho 1y

Qu = VxT=3565,7x 1,87 = 6667.9m 3@-&: :
The tich b€ lam thodng, V = 3565,7 .

| Cudng df cung cfp khéng khi. | = 1,87m’/m* phigt.

tich mit thodng cia be rén mit bing tinh theo cong mﬁ+

V. 35657 '
F=—-=-_._1_._
H :4,1::1'*35'*1"““’2
The tich b€ lam thodng, V = 3565.7 m"
Chi€u cao cdng tic cia bé,H=4,0m

I"-l

:

=

-
(| I

Dién

ﬂﬁéumﬁ?dm&awﬁmw@mwﬁmmm@m‘ N |

PIH=H+m.=4,ﬂ+Q4=4?4m

Tmngd{-.; H.= Cﬁéu "
cao cine t4 = :
H, = Chléﬂmhﬁng ﬂﬂﬁ&bﬂﬁmﬂloﬁngwbﬁ,]i=4'ﬂm;

0 vé ciia b€ lam Ihn&ngmbﬁ,ﬁ,,={},#m
Chgnbélﬁmﬂm&ugsuhﬁg&mB ;

297,13m’ va kich thuge ciia m&i_ngin rén mit bing: B x L = 12m x 25m
BANG TK-3, -
Céc thong <6 thi€t k& b fam thoing so bg
_Théng s§ thiét k& | T .
Thoi gian hru nuc (phust) Khoén_gg:ﬁtri Lo
Chiéu cao {m) '. 313 o s
Lugng khéng khi cung cip {mjfm".phﬁt] iy 2

0,75+3,0 1.87

.L'f

e AT 1
e E, '¢|1.__. EA b 1 3
%’-ﬂ':'jf_.ﬂp,_ T LR
H ! . s

e

- -~
RO 1ok
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_ Céch tinh thif hai - Tinh toan b€ 1éing agt |
Céc thong s& thi€t k& bé ling dot I ducc gidi thigu & Bing TK-4.

Dién tich mat thodng cﬁabélﬁh’glyt&ni'&énmﬁt bing tng voi L lugng tring
binh tinh theo céng thic: ; _. ; :

Z
Fl —T_—T-ﬂﬂﬁﬁﬂm |
Trongd6: Q... = Luulung trong binh ngdy. Q= 1n3930:5ﬂ_1qﬁgg;
L, = Tiitrong thi€1ké Gng véi lau wdng trung binh ngay,
L,=34 m*fm’ ngay (ldy theo Bing TK4).
BANG TK-4. 3
Céc thong sb thi€t k& bé ling dgt I _

“TT Thong so hiétké - Khodng gid il Gié i Ge
~ A B&ling dgt I theo sau la xaf I§ béac II . |
|  Thdi gian o nudc (gid) “ 1,5+2,5 2

2 Tai trong b mit (m’*/m’* ngd): '

Ung vdi Ivu lugng trung binh 32,6+ 48,8
- Ung véi lua lugng gi 1dn nhat 81.4 + 1220 102,0 -

1 Tiitrong méng trén {m*/m.ngd) 124+ 496 248

B Bé& ldng dot 1 ¢ tudn hodn bim hoat tink duf :

I  Thai gian huu nube (gid) 15+25 2

2 Tai trong bé mat {m3fm1.ngd): : :

Ung véi kuu luong trung binh 24,42 + 32,56
- Ung v6i huu Iuong gid 16n nhat 48,84 = 69,19 61,05

3 Tai trong méng trin (m’/m.ngd) | 124 = 496 248

C  Kich thudc bé ling ngang (hinh chi nhit)

1 Chiéucao(m) - s | 3,0+45 3,6

2 Chiéu dai (m) 150910 24,0 + 40,0

3 Chiéu rong (m) 3.0:240 50+ 100

4  Tisd gilta chidu dai va chiéu rong "= 30

5  Tisd gia chi€u rong va chi€u siu 1:1 = 2.25:1

6 Tocd5 thanh gat bin (m/phiit) 0,61 122 0,91

D Kich thudc bé ling ly tam (hinh trdn) j .

{  Chiéu cao {m) . 24+45 3.6
- 2 Putng kinh (m) 3,@ =600 @ 120=450

3 Do doc ddy b€ (mm/m) 62,5 + 166,7 83,33

4 Téc db thanh gat biln (vong/phit) 0,02+0,05 0,03
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e = — = 2
mxage ~  Lubt Iugng 16n nhat ngdy, Q“

b max.ngt = 120780 m¥/ngay:
L; = Tiitrong ;hii'tkﬁ' tng vdi hn Iwong idn nhat ngay,
L=85 m¥m ngay _ﬂi'y theo Bang TK-4), ‘

So sénh F, va F, chon F = F; =3058,23 m?

Chon bé ling ly tm dgt T gdm 3 aon

5 REUYEn ¢§ -
phdng. Pudng kinh cfia b ling Iy tim 4ot T tink lhﬂunfﬁf;;;cmm don ﬂg“j..r&n du

D= J4F _ 14x305823
: - =36m
nr 3x31416

Trong d6: n = Sﬂ'dﬂhnguyéncﬁngt&c, n=3.

Ki€m tra Iai t3; trong mang iran theo cong thite:
Lm = Qnux-ng-!_-= 103085 .3
anD - 3x31416x36 0 fm ngdy
So sanh véi gid tri 133 '
s tﬁngmdnghnnﬁﬂﬁngm-4ﬁnbntathﬁ'ygﬁmﬁnhmﬁn

v =FxH =305823%3,6=11009 63 ;>

Trong a6: :-_1 Di%uﬁchmﬁtbﬁngbé.f’r&ﬂss,!?rmz;
n-lﬂnéumuobngﬁccﬁabi.chmﬂ=3,ﬁm.

Kiem tra laj Eﬂigianluunmcﬁiahé!iuglhpncﬁnglhﬁc:

v liuug,m
l=— — -
Q., 7134 4k

Hld =H+h|-

+hz+h;.=_375+0,3 +04+03=46m

b

Chiiomg 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI PO THI 420,000 DAN 137

Chigu cao ¢dng tic ciia b€ IEng Iy tim, H = 3,6m;

Chicu cao I8p trung hoa, h; =0,3m;

Khodng céch tif myc nwde d&n thanh bé, chon hy = 0,4m;
Chiéu cao phin chifa cin, h;=0,3m.

=
na n

hx

BE ing dot I o6 thé loai bd dude tir 50% d&n 70% chat rin Io ling va 25% d&n
50% NOSs.

5.

Tinh todn Aersten

Nugc thii sau x& 1§ & b€ ling dgt I dwoc din d&n cong trinh x¥ 1Y sinh hoc:

Aerdten — Qué trinh bitn hoat tinh vi sinh vt I3 liing.

Aerdten dugc tinh todn thiét k€ khdng c6 bé tdi sinh vi gid tri NOSx = 139.0

“mg/L din vao aerdten < 150 mg/L vi trong thanh cia phin cla nuéc thai

khdng c6 cic chilt ddc hai vt tién chuin qui dinh (Dicu 6.15.3 - TCXD-51-

Tinh todn thié1 k& aerdten cin ¢t vao cic yéu td sau diy:

Thianh phin va tinh chét clia nude thii,

Nhu céu oxy cin cho qué trinh oxy héa sinh hoc (NOSy);
Mifc 46 x 1y nudc thai;

Hiéu qua st dung khdng khi.

(Diéu 6.15.2- Tiéu chudn Xay dung TCXD-51-84)

Noi dung tinh todn aerdten gom cic phin sau:

» Xic dinh lugng khong khi can thiét cung cip cho aerdten,
+ Chon kiéu bé va xéc dinh kich thudc be;
¢ Chon kifu v tinh todn thi€t bi khuéch tdn khéng khi.

a) Xdc dinh liu ligng khéng khi cung cdp cho aerdten

C6 nhidu phudng phip khéc nhau d& tinh todn aerdten. Dudi ddy gidi thign
mot trong s cédc phyong phdp tich d6 - phuong phip Karoleov. Mdi s8
phwdng phép tinh khdc s€ duyc gi61 thi€u tiép & cdc phin sau.

mttn:/<achx LU Thivi enso. info
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iy,

T

Lugng khéng khi thé; Vao aerdten trong I don vi thdi gian (gio):
V=DxQ=496x43325~ 21489,2 m*/m;

Trong d6: Q = L fy TR
Ng nuGe thai, m'/k: Néu K, (Hs s& kh
nwc thii chiy vio aerdten < 125 1 G 12y b;ﬂﬂiéﬂhﬁﬂﬂlmug} ctia

; : ng hn | i
ﬂ:ﬁ?;ﬁ;ﬂ:; En:%ngy d]Em tic la: Q=43325 mﬁﬁm
ne o ] ] i cha
ﬁﬂ;ﬁﬁmﬂmggﬁmnné; m;ﬂngtrnnghmhulanuﬂcthﬁ;chﬁy
BANG 3-11. |
C-;angaﬁ _thﬁ"i khi I phu thuge vip NOS,, |
| Nosg ﬁ:; vio L m*/m” h ting vgi NOS, sau xit Iy
| 15 mg/L. 20 mg/l. 25
E 4,0 45 | 5me
47 54 '
m: 1y i o
| | 1 6,7

__E

O = T e T e

nuée thii can xi Iy (lun ORg ri
kho i i & - y
ng khi) khi xit Iy sinh koe higy khi & aerdten du'gc tinh mmc:n;gth{if-i-
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b) Xdc dinh kich thudc aeréten
e Dién tich aerbten dudc tinh theo ¢ong thifc:
YV 214892

i
—

RSy~

=5116,5m?

e Thé tich clia aerdten dugc tinh theo ¢dng thitc:

W=FxH=5116,5x4=20466m"
'l’i'ongﬂﬁ: H = chi€u cao clia aerdten, H = 4m.
» Chiéu dai cdc hanh lang ciia aerbten sé la:

L=%=—5] 165 _ 639.56m ~ 640m

oo

Trong dé: b = Chiéu ngang mi hinh lang clia aeréten, c6 thé 14y b=2H=8m,

» Chon aerdten gﬁm 4 don nguyén, 4 hinh lang cho mdt don nguyén, chlgu
dai mbi hanh lang s€ 1a: |

axN 4x4
Trong d6: n = $§4 hanh lang trong 1 dda nguyén, n=4;
N = S6donnguyén, N=4.

Hinh 3-14 gidi thi€u sd dd aerdten vdi sd ludng cdc hanh lang khic nhau,
¢) Tinh todn thiét bi khuéch tdn khong khi
Mot 83 thiét Iﬁ khné'ch tin khi diing cho aerdten dudc gidi thi¢u ¢ Hinh 3-13.

Chon loai thiét bi khuéch tin khi vdi tim x8p ¢6 kich thude mdi tAm 300 x
300 mm. Nhu vdy, s8 Irgng tim x5p khuéch t4n khong khi can thi€t ditge tinh
theo cong thirc: |

N = Vx1000 21489,2x1000

) = =3260tAm
D =60 11060
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Trong d6: N, = S5 ugng t5m xp;
0y = lelmﬂ :" = - .
i ong riéng clia khong khi. Khi Ty
;; UPhﬁf-ChﬂﬂD'ﬂmume | chon tAim x0p: D = 80 = 120
i!: 1 ‘I
2 y ] W -1\ A=A 2 34
i""’(,:—sn% H 5 . —\lﬂ
i | i
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'.. e
1 .-
- 2
HINH 315,

Ciu 20 clia mdt s6 dang thi€t bi khud€ch t4n khong khi ding cho aerbten.

a- Thiét bi khuéch tin khdng khi kiéu vdom trdn;

b Kifu dia khuéch tin phin phdi;

¢- Kiéu muong phin phdi véi tdm x5p khuéch tin khéng khi;

1- Vom khuéch tdn; 2 - f;ng chinh din khéng kii khuéch tin; 3 - Dia khuéch tdn; 4 -
L& ki€m tra: 5- Tam x&p; 6 - Mildng phén phdi khéng khi.

S6 lugng tdm x3p n, trong mdt hanh lang s& 1a:

i N, =32ﬂ3=203‘?5 ~ 204 tAm
nxN 4x4

0y

Cdc tim x8p dudc bd tri thanh mdt hang tiY mot phia cia hang lang. Cic tim
x8p v kich thude 300x300x40mm dude d4t wén rinh dudi ddy cia aerdien.

Trong céc aerdien c6 thi€t k&€ dng x4 can bé vi c6 bd phin xd nuGc thii khoi
thi€t bi khu€ch tdn khong khi.

d) Tinh todn lugng bitn hoat tinh tuén hoin
Tir thitc nghiém va kinh nghiém quén 1§ § cdc tram xif Iy nudc thdi cho thay

ltgng bitn hoat tinh tuin hoan chi€m 40 + 70 % téng lugng biin hoat tinh sir
ra hoidc ¢4 thé tinh theo cong thiic:
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p=Cu=Cp) oo _(2400-9879)
Ca-Cw) (5800-2400)

Trong G6: G = Iﬁugdﬁhﬁﬂhuatﬁuhtm;hﬁnhﬂpnmk-hﬁncﬁyﬁaﬂﬁtm
) déibé’lﬁngdﬁfﬁ.cm=2mn+3mﬂmgleﬁ'rcm=2¢ﬂﬂmyk |
e N&.,g_aacha’mr&ngmgmmaicmvanmﬁmqmmﬁg'
Cy = Néng d6 bin hoat tink = : i
i : miuhuﬁn.cw~5mﬂvﬁ£ngﬂ,,la}rC,,

Q = 2% Qe _ 67.68x 43325

100 o0 = 293224m’hbay 814,5Lis
PHAN THAM KHAQ
_ Tinh loan Aerdten theo cach thit hai

Khi thi€t k&€ cong trinh sinh hoc 4p da
y€u 1§ sau: 19¢ &p cung qud trinh biin hoat tinh ta phii xem xét chic

* Kiéu b€ bin hoat tinh (cha; ~ " -_

-8 Tﬁlu-gngﬁéuchuim ( Fnﬁnﬁﬂmﬂhﬂiﬂm,ﬂath&_H};
* Ludng biin sinh ra; , E
* Nhu cidu oxy cung cdp va phwdng thifc cung c&p: B
e Nhu ciu chét dinh dusng: RS
* Kifm so4tcde si:nhvﬁt_dgng soi; . :;
* Tinh chat pubc thii sau xir Iy. 1*“
Khi it K€ b8 acroien tim thodag bing phucng phap khudeh tin ki, boh dgng. |
i?hi'tﬂ'dﬂ?ng tquanu?ngdénhéuquﬁlimthnang.chiéummpmﬂcmg.bg.
P ey 90 7,62m 6 vige Khugch tin khi dat higu qui cao. Chidu cao bio
c-,;i .Inuﬂc-ﬂﬂnﬂmhbs)Eﬁmmdéfnuvﬁﬁl-ﬂﬁqi?ﬂiaem.mﬁ.mnh‘h
chjél:,lzt, xﬁing”lri{llﬂhﬂ dong chay xodn thi chiu rong cita b€ phai phy muacv;ng:
Q. 1 vdI “@fbéﬂ?ﬁﬁgﬂhchiéurﬁngvaghﬁum » ; 2
&) . ch the 15 . o
s o ) 1A Pl kg g s g 16n, 6 thE i€t XE b8 gim o
:l?éudn' 1 hanh lang v6i dong chiy vong l2i & cuSi mbi hinh lang. Tf s& giita
| i va chilu ring ciia mGi hanh lang 155 thidu phiila 5 - 1, K
Tom it e 55 Liga tinh
s
=

x100 = 67,63% £

Cn iy Ly R B PN TR e i ’ : g e A e
e AT S S S L e A e T e W T = 2 ' T = %
; I AR A Tl S T T, AT R i FE S i ey 12
: AR R R Pl il T Lo b
] R T ) 0
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Luu lugng trung binh ciia mede thii trong mdt ngdy dém: Q= 103980 m"/ngd;
Hiam higng NOS; trong mfdc thii dan vao aerdten: L, = 135 mp/L; '
Ham luong cht Io ling trong nwée thii din vio aerdten: C = 98,79 mg/L;
Ham Iugng NOS,, trong nuée thii cdn dat sau xir 1f: L= 20 mg/L:

Ham ltong chit 10 ling trong mede thii cin dat sau x¥ 1§: C, = 18 mg/L;
Nhiét 45 clia nudc thai: t = 24°C, '

Gi si ring chét Io ling trong nu6e thii dau ra 1a chat rdn sinh hoc (biln hoat tinh),
trong 6 ¢6 80% 12 chalt d& bay hoi va 60% l2 chal ¢6 thé phin huy sinh hoc.

Tmng céch tinh ndy, chon aerdten ki€u xdo trén hodn todn (complete-mix) d€ tinh
so4n thigl k€, Céc thong s0 ¢¢ ban tinh todn aerdien ki€u xdo rdn hodn todn ¢b thé
tham khéo theo chi ddn dusi day:

e Thdi gian hru blin :8.=5+15ngay; .

. TisSEM 027 0,6 kekgngay;

» Tii trong thé tich : 0,8 + 1,92 kgNOS/m’.ngay;
« Néng 45 MLSS : 2500 + 4000 mg/L;

¢ Tis§ thé tich béNuu hudng gio T WiQ =13 +5h;

L

Tis§ win hodnbin hoattinh  : Qu/Q=025+1,0.

Tinh to4n aerdten theo phudng phap thit hai nay bao gom cic bubc saw:
1. Xdc dink ndng d6 NOSs cda mude thiii ddu vio va déu ra aerdten:

" NOSs 1oy = NOS 20ty ¥ 0,68 = 1, x 0,68 = 139 x 0,68 = 94,52 mg/L
NOS; (ray = NOS10 (ray % 0,68 =L, % 0,68 = 20 x 0,68 = 13,6 mg/L

2. Tinh néng d6 NOS; hia tan trong mide & ddu ra theo quan h sau:
NOSs ) = NOS; hbva tan trong mrde diu ra + NOS; ca chit 1o ling rong diu ra.

e NOS. ciia chat Id ling trong nudc thii diu ra tinh by sau:

- Phan c6 kha ning phin hiy sinh hoc cila chit rdn sinh hoc & ddu ra 1

0,6 x 18 {mg/L) = 10,8 mg/L; .
. NOS hoan toan ciia chit rin ¢ kh3 ping phin hily sinh hoc & dau ra 12:

0,6 x 18 mg/L x 1,42 mg O; tiéu thw/mg t& bao bi oxy héa = 15,3 mg/L;
. NOS; ciia chit rin 1c ling & ddu ra = 15,3 mg/L. x 0,68 = 104 mg/L..

s NOS; hoa tan trong nuGe & ddu ra xdc dinh nhu sau:
13,6 mg/L = NOS! +104mg/L = NOSY' = 13,6104 =32mg/L

3. Xde dink hidu qud xit 1y E:
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- .-.— [} = =

!- Hi€u qui X Iy due xdc dink bdj phudug tink:

g .
"L s =100

E=

*  Hiév qui xi¥ 1y tinh theo NOS; hod tan:
bi —
_ 9452
* Hiéuqua xit ly tinh theo Wng cing:

9452 -136 . :
E = =
e = —giss ¥100=8561%

4. Xdc dinh the tich bé Aeroten:

x100=96,61%

Thé tich aerdten duge tinh theo cdng thifc sau:

weBe XQxYx(L, ~L) _ 10x103980 0,6 x (94,52 —32
Xx(1+K40,) 3500x(1+0,06x10)

Trong d6: 6, = nﬂjgjaummmmivm'nmcmmam;e,=5+lsnga.y.

Trong cach tinh nay chon 6. = 10 ngay;

Q = Luu lugng trung binh ngiy, Q= 103980 m*/ngd:

Y

nay chon Y =06 mgVSS/mgNOS;;

ino

I

B3i v4i nudc thii sinh hoat ¢6 thé ldy X = 3500 mg/L;

)= 10174 m®

EEE;: s6 sdn htgng bin, diy Ja mgt thong s5 ddng hoc dude x4c

dinh bdng thyc nghiém, Truding hop thi€n 8 lidu tee nghié¢m, .
451 vdi nu6e thii d6 thi c6 ﬂ:éls'y:hmkinhnghiemcﬁa cic

nude mhif san: Y=0,4 = 0.8 mgVSS/mgNOS.. Trong cdch tinh

NOS; cia mde thdi din vao b€ aerdten, 1, = 94 52 me/L;
NOS; hoa tan ciia nwde thii ra khoi aerdten, L, = 3.2 mg/L;
Nong @5 chillo litng d& bay hoi trong hén hdp bin hoat tinh.

HE 55 phan hiy ndi bao, day ciing 13 mgt thdng 6 ddng hoe

dudc xdc dinh bing thirc nghigm, Khi thi€u sg ligu thre

ughiémcﬁthélﬁ'ykﬁﬂ},ﬂﬁnghr’dﬁ'ivﬂinuﬁclhiisinhhoaL

3. Tinh todn litgng bin dit thidi b mdi ngiy:
Hé s sdn Im;lug-_quan sét tinh theo cong thitc:

- X = 0.6
1+K.8, 1+006x10

¥ =0375

Luong sinh khd} gia ting moi ngay tinh theo MLVSS:

http://sachx
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p = Yoo xQx(Ly =L ) _ 0375x103980x(94,52-32)
" Iﬂjprkg 1D3
Lugng ting sinh khdi tdng cfng tinh theo MLSS:

P 3561
P:I: = £ = =4451,25
© =05 " 03 ksfngé}'

=3561 kg/ngay

Lugng bin thii bd mbi ngiy = Lugng ting sink khi I&uge&ng tinh theo MLSS -
Him lugng chit [o hing cdn lai wong dong ra = 4451,25 - (103980 x 18 x 10% =
2579,61 ke/ngay.

6. Xdc dinh luu higng bun thdi:

Gid sit bdri dw dusc x4 b3 (dlin d&n bé nén bin) tir dudng Sng diin bin min hoan,
Qn = Q va hdm lrdng chit rin 16 ling d& bay hoi (VSS) trong biin & d3u ra chiém
80% bam hugng chil rin 1o litng (SS). Khi @6 T luong bin di thii bo duge tinh
to&n xudt phat ¥ cng thic:; -

9 - WX
2 QbK+mem

Trong d6: W = The tich aerdten, W = 10174 m*;
X = Nongdd VSS trong hén hdp biin hoat tinh & b€ aerten, X =
3500mg/L;
X = Nongd5 VSS trong SS ra khdi b€ lng, X,, =0,8 x 18 me/L =
14.4mg/L.;
v = Lwu lugng bitn thai, m*;
Qn = Luu lugng nube thii ra khdi bé ling dotII, Q,, = Q = 103980
m*/ngd.
Tir &6 tinh dugc:
Q; . WX~-0.Q. Xy _ 101?4x35m—(1ux10393ux14,4}= 590 m*/ngd
8.X 10x3500

7. Xde dinh 1 56 tudn hodn bing cdch viét phuomg trink cén bing vat chdt déi voi
bE uerdten theo 50 d & hinh dudi ddy: |

Can bing vat chit cho b€ acrbten:

QX +QuXy =(Q+ Q)X

' thuvienso info
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P Semapy R E s e =

: Q )_‘ po— QQy : Qs
X, | _ X Ling X . ©
o
X
S— x"’lq"
Trong d6 Latu g misGe thi;
Lll'uh'ﬁ?llghﬁﬂhuatﬁnhhﬁnhﬂﬁn; f

Nong d3 VSS trong nwéc thii d%n '
va 5
Néng 45 VSS & bé acréten, X = Sﬁll;:itm’ .

Nong 45 VSS trong biln tuin hoin, X, = 8000mg/L.

ﬁﬁﬁﬁﬂ
ooy

¢0 dang:
thxﬂ:"(Q*'Qm)x
Chia 2 v€ ciia phwong trink nav. 5 2
wdnhoin), 1 duger O @ YA U 55 QuiQ = & (c e goi 13 f 55
Hay ¢ =— % ___ 3500 _
"~ Xy=X 80003500 - 73

8 Xdc dink thoi Ziar T H&rt?r.'.t:&'a bé aerdten;

6=[139-32 ). 1rr00n e n- |
(139 nﬂ]xzmmm » =13965 kg/ngay

Tink itgng oxy yéu cau theo cong thic:

M=G-(142xP ) = 13965~(1,42x3561) = 8908 ke/ngay

[T e

L]
ﬁ"‘ﬁ"-‘-;}:‘f‘"‘.‘- m:_.-i-k_&_ﬁ B\

L T T AL LA M o AR S AT Y e
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R A B b Tl e e e

Tinh thé tich khong khi theo yéu cdu: . st
Gid sif hiéu qui vin chuyén oxy ciia thigt bi thdi khi It 8%, b6 s& an toan khi sit

. dong trong thigt ke thue €132, -

JLugng khong khi yéu cﬁu.:héu' 1§ thuyét (gid sit khong khi r:hﬁ'a HJEO; mﬁu
- trong lugng va trong ludng riéng cita khong khi & 20°C 1a 0,0118 kN/m® = 1,18

kg/m®) 1a:

3908

=32540m?
1L18x0.232 ey

Litdng khong Khi yéu ciu véi hiéu qui vin chuyén 8% s& bing:

%f;ﬂ=4uﬁsum3mgay =282 mrpht

‘Lugng khong kh rhﬁtké'ﬁédmnmﬁ}kmséli

282x2 =564 m>/phit =94 m%/s

Ap Iitc va cong sut clia hé théng nén khi:

Khi ducc phin phi vio bé bing cic &ng khoan 15 dit doc theo cic hangl:mg vin
t5c khi ra khdi 13 6t 5 < 10mvs. i |

. Ap Iitc cdn thi€t cho hé thdng khi nén xéc dinh theo ¢ong thifc:

. Hy=hy +he+ by +H
Trong d6: by Tﬁntilﬁtiph_rcdomasitducm:uﬂhiéudiiﬁngdﬁn{m}: :
h. = Ton thit cyc bd (m);

Tén thit qua thigt bi phin phéi (m):
Chiéu siu hifw ich clia bé, H = 4m.

Tong 13n thit hy va h, thudng khong vuot qué 0,4m; 15n thit hy khong qua 0,5m, Do
d6 4p hic cin thiét s la: | T o

=
owono

H,=04+0,5 +4=4.,9m |
Ap e kbong khi s& 1a: | |
1033+H, 1033+490
P= L N —
Ty o3 "Mt

Céng sust may nén khi tinh theo cong thitc:

httn://sachxua thuvienso info
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N = 300X (P ~T)xq 34400 x(1474°% —1)x 9.4

102xn 102x0,8 =4?EFW
Tmngddi q = Lm]lﬂngkhﬁngkﬂ,qng,im-%; |
N = Hiéusuitmﬁynénkhi,n=ﬂ,?*:-{LQ.Ch-:_mn=u,3+

- BE sif dung tién Igi, chon 4 m4y nén khi si¥ dung riéng & cho 2 don nguyén, msi
don nguyén sit dung 2 mdy, m3i m4y c6 cong suit 118 KW, "
Kiém tra o s& F/M va tii trong hifu oo

*  Tis6 F/M xdc dinh theo ¢ong thifc sau day:
F_ L, _ 9452
- M OxX  01x3500
e  Tiitrong th tich bing: |
L, qu-m_; _ 94,52x103980
W 10174

Cihaigié_tri uiydéuni’mmggiﬂih;ncﬁuphépdﬁivﬂia:rﬁm:tﬁatrﬁnhoin
todn ohif 45 d€ cip & phia trudc: F/M =02 + 0,6 kg/kg.ngay va tii trong thé tich
trong kboang 0,8 + 1,92 kgNOS/m* ngay. '

10. Xdc dinh kich thitde ciia bé Aeroten:
* Dién tich ciia aeroten trén mat bing:

=027 ngay

:-v:il':lul = 'ﬂ-gﬁﬁ kgﬂﬂﬂjfm 3 ; ngﬁ}p

V 10174 :
F=—=_._.= 2
“H 2 2543.5m

Trong d6: H - Chiéu cao cong tic ciia acrdten, H = 4m,
« Tong chiéu dii céc binh lang cia aerGten: -

F 25435
L=——=———=
B 2 318m

Trong do:b- Chiéu réng ciia aerdten, chon b = 8m. |

Chgnﬁcmgﬁm'ﬁdmnghyén mﬁi&ﬁnn . :

e ; guyén gom 4 hinh i

chicu dii mdi hirh lang s& la: B - ang. Nour véy

A L _ 318
Nxn 2x4

=3g',?5m=ﬂ4ﬂm :

| Trong d6: N = 86 don nguyén , N'=2; R -
. n = Sﬁ'hﬁul:_.langtmngmﬁiﬁmnguén,n-:#.

ChiBu cao xdy dung cila b€ Aeroten: Hu=4+04=44m

" B 1 rhl ik
T R T

5 . - - - . = I E; i TP ¥ - -'-_': s b B Er
FEREY P TR Il Sk e WP LR T e L R BT L S T ] s R T SR W s Ty SR TIC  B Br A R ROL L B L A
T P e I s A AT AN R PR 2 R e Eipd ARl L AR TR ST o ek e T L
- ; S o AR RS e T ARSI RG H L e G e (e FNTER A A Bt Rt el B L Lopkes g
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Tinh todn b€ ling Iy tim dgt II

Bé ling dot I lam nhigm vy ling hSn hép nuSc — bdn 6t bé aerdten din dén
va biin ling & ddy dudc goi 13 bin hoat tinh.

S5 ligu d€ tinh todn b€ ling dot II 14y theo Diéu 6.5.6 va 6.5.7 - Tiéu chudn
Xiy dung TCXD-51-84: |

e Th&i gian ling tng v6i Q.. v v6i xi¥ 1Y sinh hoc hoin toan: t= 2h;
s Him lugng chil 10 ling tréi theo nudc ra khéi bé ling ddt 11 dng voi
NOSz sau xit If (15 mg/L) 12 12 mg/L.

Theé tich cda b€ ling dat 11 dudc tnh nhy sau:
W= Quuen ¥ t=T7131,4 x 2= 14262,8 m®
Chon 4 bé ldng dgt II 1am viéc song song, khi d6 thé tich mdi bé s& 1a;

W 142628
4 4

Chon dudng kinh ciia b€ ling dgt I ciing bing dudng kinh cia bé ling dot I:
D = 33m. Do d6 dién tich clia mbi bé€ dwdc tinh 1Y cdng thiie:

=3565,7m’

b [
b

aD*  314x(33)°
4 4

Chiéu siu viing ling ciia b€ ling dot IT sé 1a:
_ W, _ 35657
'R 8553

Chiéu cao xiy dung sé1a:

F, = =$553m’

=4,17m

H, =H, +h, +h, +h, =417+03+05+033=53m

Trong d6: hy, = Chiéu cao Idp trung hda, hy, = 0,3m;
h, = Chiéu cao ldp bi‘lntrum_lgbélﬁng,h,,:-!].ﬁm;
hy = Chicu cao bdo v§, hy, =0,33m.

Thé tich ngin chifa bila cda b€ 1ing ddt H dudc tinh theo cong thic:

) thuvienso.info
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_(Cy=C)xQy, x100xt _ (160 —12)x4332,5x 100 x 2
{100 —P)x 1000 x1000 x & (100 —99,4) x 1000 x 1000 x 3

 Trong d6: c..- Ham lugng bin hoat tinh trong nude ra khdi acrdten, g/m’ cb thé
- i3y nhwt sau: \Tﬂlﬂlfsmhhochmntoﬁn,ﬁhgvﬁlﬂmmsaurﬁ'
Iy 13 15, 20, ZimyLﬂuCﬁtlmgﬂngli 160, 200, 220 g/m’.
Viy: Cy = 160 g/m’;
Himhnm;chﬁ'tldlﬁnguﬁ:thmmﬂcrakhﬁlbélﬁqudtﬂ £
= 12 mg/L;

Thdi gian tick liy bdn hoat tinh trong bé, t=2 h;

bg Am ciia biin hoat tinh, P =99.4 %:

86 bé ldng cong tdc, n =3 bé;

Luu lugng trung binh gids ctia msdc thii, Quy =4332,5 m*/h.

_.-?1725“_13

T

?ﬂ oo &0
nowonon

Viéc xd biin hoat tinh khéi b€ Kng dot I dwgc thue hién bing 4p Ivc thiy
tinh 0.9 + 1,2m va dudng kinh éng din bia ¢ = 200 mm (Piéu 6.5.8 - Tidu
chuin Xay dung TCXD-51-84).

PHAN THAM KHAO

Tinh fodin bé Iang dgt Il theo cch thit hai
Tinh todn b€ 4ng dgt If o6 thé dya theo cic thdng s§ cho trong Bing TK-5.

Dién tich mit thodng clia béiéngdmﬂ::&nmmhang ing véi hru Iwgng trung binh
tinh theo cong thifc: _

L, 2
TrongdS: Qp; = Lun ludhg trung binh ngiy dém, Q% = 103980 m*mgd

L= Tmuqngbémﬁtﬂngvﬁlhmhﬁngmngﬁnh,lﬁ'}rthmﬂing
TK-5: L, = 22 m*/ m* .ngiy.

Di¢n tich mit thodng ciia b tmnmithinglhgiﬂilﬂh]ﬂdngl&nnhatﬂnhlﬁm
cong thire:

Q“" 120780
Fz = 23 = 2?4$m

L,
Trongd6:  Quef = Luwu luong 16n nhilt rong ngay, QI = 103980 m¥ngd

L, = Tmi:nngbémﬁtﬁug%*mltmlw;fnglﬁnnh&]ﬁ'}rﬁmuﬂﬁng
TK-5: Ly = 44 m*/ m’.ngay.

R

TR L

LM - " =1 k)
"' -} J-:. e o .\- LE by
L

A

T AL (migic .
Ve TR

S R T

)

Baw’ o & - R ! .
i n i T
B R | o TR ]

e AT, e S el
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BANG TK-5.

Céc thong sd thiet k& b€ Kng dgt I

Loai céing trinh Tai rong bé miit T4i trong chit rin Chiéu

xit 1¢ sinh hoc . (m fm’.ngd) © (kg/m’h) cao cong
" Trungbinh  Lénnhit Trungbinh Lonnhit 1ac (m)

Bin hoat tinh '

khuéch tin bing  16,3:32,6 40,7488 3,9+59 98  37=61

khong khi '

Biin hoat tinh

Khuéchtdn bing  163+32.6 407:488 49:68 98  37:6]

| Bélocsinhhoc. 16,33244 24,4:488 29+49 7.8 3,046

B& sinh hoc tigp
Xiic quay (RBC) 16,3=32,6 244488 39+359 9.8 3.0=446

Dién tich mit thodng ciia b€ trén mit biing Wing voi tii trong chalt rdn 18n nhit tinh
theo céng thidc:

Q™ +Qy )xXx107 _ (71314 +5562.5)% 3500 %10~
L3 : gﬂ

Fy = =4534m’

Trong d6: QF* = Luw lugng dn ahit trong g%, QI =7131,4 m/h;

Qi = Luulvgng bdn tuin hoin 16n nhat trong gid: -
QY =078xQ™ =0,78x7131,4 =5562,5m>/h
X = Nong do VSS trong nudc thii vio b€ 1dng, X = 3500 mg/L;
L, = Tai trong chit rin [6n nhalt, L, = 9,8 kg/ m.h.

Dién tich mat thodng thiét k& clia b2 Ling dgt II trén mit bing s& 1a gid tri 16n nhit
trong s0 3 gi4 i ciia Fy, F; va Fy & trén. Nhu vy, dién tich mét thodng thiét k&
chinh 12 F= F] = 4726 IIII.E.

Butng kinh ciia b€ 14ng ly tim dot IT tinh theo cdng thife:

D=J 4F _ [4x4726 ~3878m ~39m

X0 tx%
Trong d6: n = S8 bé King dgt I am viéc ddng thdi, chonn=4.
Kim tra jai tdi rong mdng trin theo cong thifc:

Qred 120780

- =246 m> fm.neiy < 500 m>/m.n
nln 7wx39x4 e g2y

L=

httn://sachxua thuvienso info
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Thé tich cia bé Hng ly tim dot If tinh theo cong thic:
W = FxH=4726%4 = 18904 m*

:Trongd6: F = Dién tich mit thong t3ng cdng cita bE lng dot I, F = 4726 m?-
H = fhiéucauoﬁngtécm'abé'lﬁngdqltﬂ,chgnﬂ=4m;

Ki€m tra thdi gian lvu nudc trong b€ theo chng thitc:

W 18904 m*>

t= = —— : -
Q+Qy  43325m°/h+(0,78x4332,5m/h)

=245h

Thé tich ciia b€ ling ly tim; |
Luu lugng nude thii trung binh gid, Q = 4332,5 m™/h:
Litu lugng tan hodn vE acrdten, Qy=0,78Q.

Trong dé:

i uon

w
Q
Qun

Tinh todn b€ nén bin

Bin hoat tinh ti¥ b€ 1ing dot II c6 d6 dm cao: 99,4% + 99,7%. Mt phin l8n
loai bin nay dugc din trd lai aerdten (loai biin ndy duoc goi 1 bin hoat tinh
tudn hoan), phdn bin cdn lai dude goi 13 bin Foat tinh du dude din vio bé
nén b, Nhiém vy clia b€ nén bin Iz 12m gidm 49 4m clia biin hoat tinh du
biing cdch ldng (nén) o hoc d€ dat 46 §m thich-hdp (94 + 96%) phuc vu cho
vige xit 1j bdn bing qué trinh phin hiy ky khi & b& métan.

Céc phudng phdp théng dung dé nén bitn bao gdm 3 phudng phép vatly sau

* Phuong phdp nén bin bing trong huc;
¢ Phudng phdp nén biln bing tuy&n ndi khi hoa tan:
* Phuong phdp nén bdn bing may ly tim.

Treng vi du nay, chon phudag phép nén biln trong luc dé tinh to4n thiét k& bé
nén bin. O céc vi du saw s& lin lugt gidi thidu cic phudng phép con lai.

Nért bin bing phuong phép trong hre thudng dugc the hién trong cdc bé nén
 biin ¢ hinh dang gén gidng nhu b€ 14ng ding hodc bé Iing ly tim. Biin Joing

m'bé ling dot I dudc dua vao &ng phin phdi bin & rung tdm bé. Dudi tic
@ung ciia trong Iue, biin s& ling va k&t chit lai. Sau khi nén, bitn s€ dudc thio
ra & déy bé. So v4i bé Ling ly tim thi bé nén biin ly tim c6 cong suit din gat

b 16n hn:l‘n,_ dd d8¢ & ddy b& 16n hon. Chidu cao cﬁ_ng tic cla b€ thuding i

http://sachx

w
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3,3m dén 3,7m, dudng kinh b€ c6 thé 1&n d&n 21 + 24m; 4% dSc ddy bé tir
thudng duge thiét k€ trong khodng tr 1 : 6 dén 1 : 4. Trong qud trinh vin
hanh, cin phdi duy tri thudng xuyén mét 1dp bin & ddy b€ nén bin dé gitp
biln k&t chit nhanh hon. Chigu cao 16p biin giif lai trong bé c6 thé 1y tir 0,6m

© @€n 2,4m (gid tri nhd 14y cho nhitng théng néng). Ti s6 thé tich biin thudng o

0,5 d&n 2 ngay, gid tri nhd sit dung rong mia néng (Ti s6 the tich biin hay
con goi 14 thdi gian Juu bin chinh bing the tich 16p ban giE lai trong bé chia
cho th€ tich biin sav nén I8y ra mBi ngiy).

Tinh todn bé nén bin Iy tim bao gém céc ndi dung sau:
Ham ludng bitn hoat tinh du ¢6 thé x4c dinh theo cdng thifc:

"By=(axCy)-C, =(13%98,79)~12 =116 43 me/L

Trongdé: By = Ham [uong biin hoat tinh dut, mg/L; |
@ = Hé s tinh todn 1y bing 1,3 (khi aerdten xi¥ Iy & mic 46 hoan
todn) va bing 1,1 (khi aerbten xi Iy khéng hoan toin);
Cu = Ham lugng chit Io ling 16i theo nude ra khdi b€ ldng dat 1, Cy =
98,79 mg/l; '

Ham hrong bin hoat tinh 16 theo nude ra khdi bé Ling dgt 11, C,
= 12 mg/L,; _ |
Lugng ting bitn hoat tinh dw 16n nhit (By ) 6 thé tinh theo cong thifc:
Bumax = K x By= 1,15 x116,43 = 133,9 mg/L hoic 33,9 g/m’
0] diy: K= Hé.sﬁhi.'m tling rudng khﬁﬁgﬂién hoa thing, K= 1,15 = 1,20,

Ludng bun hoat tinh du 1dn nhat gi dugc tinh theo cdng thitc:

. (1-P)= B!! s xQ _ (1 —Jﬂ,ﬁ’?ﬁﬂ)x]33,§xlﬂ393{l = 4687 m%/
24xC, 24 x 4000
Trong d6: Qme = Lugng biin hoat tinh dir I6n nhit, m*/h;
P = Phéntrim higng biin hoat tinh win hoan vé aerdten, P = 67,68%
nhir 33 tinh 3 phan trude; |
Q = Luu lwgng trung binh ngiy dém cha hén hgp nude thii, Q =
103980 m'/ng.4; ‘ TS
‘Cy = Néng d5 biin hoat tinh du phy thude vio dic tinh cfia bin, dudc

13y thieo Bing 3-12: C; = 4000 mg/L..

=thiivienso info
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BANG 3-12,
Cdc 56 ligu cd ban d€ tinh todn b€ nén bin
. 2 T — e
Tinh chit cia binhoat | D$ fmbdnboat | Thei giannén | Técdpchiy |
tinh dt, C tinh d3 nén, % bim, h | cfia chitidng &
Ki€u bé nén bin ) ﬁﬁg ldng clia
, Ling | Litdm | Ling Li idhé’i::gbdﬁ;’ug
& Bitn
g g | @m (mfs) :
Biin hoat tinh tiY cdc b& | ]
aerdten khi xit 1§ sinh hoc
hoén toin
Hén hop bin — msde by 97,3 - | 58 '
| aerdten v6indng d5 bin:
Ci= 1500 = 3000 mg/L [
[ Bin hoat tinh tit cdc b€ 98 973 | 10=12
: , 9:11 | Khénel :
ldng 11 v6i Cy = 4000 me/L ﬂgn?ﬂhdﬂ
; » i
{ Bin hoat tinh tif ngén 98 97 10 ] 9+11 | Khdng 16n hon
ling trong aerdten k&t 0,1
hop v6i ling I véi: C, = ,
4500 = 6000 mg/L.
| Hén hdp bdn tir cdc 95 95 3 )
; 3
aerbten khi xit Iy sinh hoc | Kh?ﬂ%,? B !
.kkﬁqghnﬁnminvﬂi:cd= |
1500 + 2500 mg/L -
V4i 46 4m ciia bﬁuﬁhﬂal tinh t¥ b€ ling dgt T 13 99,4% va vdi b€ nén bimn ly
tim dugc chon, d6 3m cda biin hoat tinh sau khi nén dat 97.3 % (Bang 3-12).

Dign tich cda bé nén biin ly tim dugc tinh theo cOng thifc:

F

= Gmax

-_—em——a— T rre——— =

46,87

4]

156,2m?>

Trong d6: g, = Tdi trong tink todn ¥n dién tich mat thodng cita b€ nén bitn, m*m2h
v dudc va chon phu thudc vio néng d4 bin hoat tinh din vio bE nén

biin nhur sau;

o= 0,5 m*m’ b ving v6i néng 43 clia bin hoat
1500 + 3000 mg/L; :
9= 0,3 m’/m”h tng v6i ndng d6 cia bin hoat tinh trong khodng
5000 = 8000 mg/L;

ﬁ_lih-l:ﬂ:mg khodng

i'_.
.\,:
2
3
£
L
B
E
Y
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E
2
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Trong trudng hop dang xét: Bin hoat tinh dugc din tir bE ling dot I dag
v6i C4 = 4000 mg/L, chon go=0,3 m*/m"h. o

Pudng kinh cii2 b€ nén biin Iy tim ducc tinh theo cong thifc:

D= jfL: 4115&':9&?m;1{}m
i \Irrxn- J xd

" Trongdé: Fy= Dién tich cia b nén bin, F, = 1562 m’

n = S$6 bé nén ban dugc chon (khdng nhé hon 2), n=2.

Chiéu cao cOng tic cia vilng nén bin:
H=q,xt=03x10=3m

Trong d6: t= Thdi gian nén bim, c6 thé 14y theo Bing 3-12. D véi b nén bin Iy

tdm, véi Cy=4000 mg/L, 1a cé 1=9 = 11h, chon t = 10h.
Chiéu cao tdng cOng cia bé nén bin ly tim:

H.=H+bi+hrth:=3+04+03+1,0=47m

Trong d6: H, = Chidu cao tdng cdng clia bé nén bitn, m; - g
hy = Khodng cich t muc nudc dén thinh bé, ky = 0,4m;
h; = Chiéu caolép bin va 1ip &3t thiét bi gat bun & ddy:
Khi ding hé thdng thanh gat bin (Hinh 3-16), by = 0,3m;
Khi diing bom hiit b, by = 0,7m; .
hy = Chiéu cao tinh tit d4y bé dén mic bin, by =1,0m. |

Téc db quay cia hé thﬁng. thanh gat 14 0,75 + 4 h™* (khi diing bom bin: 1h™)

D6 nghiéng & ddy b& nén bdn tinh tif thinh bé dén b thu bin nhv sau:

» Khi ding hé thong thanh gat :i=0,01;
e Khi ding bom bin -1 =0,003,

Biin ¢4 nén dudc x4 dinh ky dudi dp hrc thiy tinh 0,5 + 1,0m.

B& nén bidn duge thidt k& va dit & vi o wiong ddi cao dé cho nwde sau khi

tich bin ¢6'thé dfin tf chdy trd lai aerdten d€ ti€p te Xt Iy mot 14n nffa.

Hinh 3-16 gidi thiéu so d6 ciu tao bé nén bin Iy tim.

htto://sachxuathuvi enso info
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XU LY NUGe TrAT B0 THY VA KHU DAN cu

Tinh todin bé métan

I
I
I
=y

E By
k.
b
e
|
o
..p'_'.r.-_ ~y
P
g
-
o
h. -
il
#0
=

BE métan dugc thi&t k& dé xi 1§ sinh hoc ky khi céc loai-can sau diy ciia
tram x@ Iy nwée thii:

~ Ciin tudi tit b€ 1ing dat I;
Bun hoat tinh du' sau khi d3 nén;
Réc di nghiér nhd.

LL
I
i

'N§i dung tinh toin b€ métan gom:

- Xd4c dinh ludng cin din dén bé métan:
- Tinh todn b& métan; -
- Xdéc dinh heong khi dot.

@) Xdc dinh ligng c@n dén dén bé métan

* Lugng céin tutdi tir bé lng dot I

Lvong ¢in tudi tit b€ ng dot I dudc tinh theo cOng thic:

__ C.xQxExK  28226x103980x65x1]

» - = 3
‘(100 -P)x1000x1000 (100 —-95) = 1000 = 1000 #19.70m’/ng.d

Trongd6: C, = Ham hftng chat I limg trong nife thii din dén bé lng dgt I, C,,

= 28226 mg/L; . ;
Lu Iwgng ngay dém cila hén bdp nude thii, Q = 103980 m*/g.d;

Q =
E'= Hicusudt ling c6 lim thodng so b, E = 65%; "
K = Hé 6 tinh d&n khd ning ting lugng cin do ¢6 od hat Id Hing
: K=1,1+12 chon K=1,1; :
P = D 4m cia cin toi, P=93%.
— | "« Lugng bin hoat tishdus |
an:_lﬁ ¢34 130 b€ nén pig Iy tim. : Lugng biin hoat tinh dv (50% din d&n b& lam thodng vi 50% din d&n bé nén
I- One di | B biin) sau khi nén & bé nén biln ly tim dugc tinh theo cong thife:
dﬁﬂ;i i‘;ﬁinﬂh? hﬁ:n_‘nlﬁf vao; 2- Vach ngan hudng dong chiv: 3. Bs i ) nE
53 600 - Mang ving s gy, 200 Baah gat b 6. e B |y Z[C000-B)a—100C, ]x Qx50 _[28226(100-65)x12~100x12]x 10398050
- . c; nh 4 ; A o K -
Sﬂﬂkhlﬂéﬂh&uhgphﬂn_m“ahl a:rﬁ? cong IﬁFf 10- l'.jng din nudc tdch bin - ,} (100 f]xlmﬂﬂlﬂﬂﬂxlﬂﬂ (100=973)x 1000 1000 100
i W, =20516m /ng.d '

: " thuvienso.info



{158 Phin thit hai - XU LY NUGC THAI BO THI VA xﬂumfw

Trong 45: @

Hg s& tinh d&n khi ning ting trudng khéng didun hoa ciia b hoat
tinh rong qui trinh X ly sinh hoc: a = 1,] = L2 (1dy o= 1,2);

P = D 4m ciia bin hoat tinh sau khi nén, P=973%:

Ce = Himhﬂ?nghﬁnhugtﬁnhuﬁithcumﬂcrakhﬁibéﬁngﬂﬂtﬂ C;
=12 mg/L; o

C]'I‘:

Ham lugng chit Ig ling vio aerdten, Cy= Q&ﬁ mg/L.
* Ludngric d song chin ric:

?ﬁ: dudc gi¥f lai & song chin réc duge nghién nhd qua m4y nghidn ric vdi do
m ban ddu cia réc P, = 80% d&n d5 4m sau khi nghidn P, = 94 — 959
Lu’dng ric san khi nghjép nhé dugc xdc dinh theo cong thite:

_w 100-P, . 100-80
W=W-—"_"1_ - '
"T00-p, 9,615x 10001 3205 T/ngd =~ 32,05 m’/ngd
T LW, = '
rong 46: W, = Lu'Erng rdc trong ngiy dém, W=9,615T/ng.d (nhr d x4c dink &
phan tinh todn song chip ric);
Py = P9 im ban d4u ciia rdc, P, = 80%: '
P, = D dm ciia réc san khi nghién nhd, P, =94 - 95%,

Lugng cin téng cong din d&n be métan sé [
W=W.+W,+ W: =419,70 +205,1 + 32,05 = 656,91 m*/ng.d.

y _
b6 am trung binh ciia hén hgp céin c6 the tinh theo cong thite :

B i mnx[l_&iﬂiﬁ.} lﬂl‘lx[l 80 COEAHI | ok
W - 65691 ’
Trong d6: ¢, = Ludng chat khé trong cin tuoi v6i 36 5m P = 95%:

C. = W (100-P) " 419.?:1:{100—'95)
* 100 100

By = Lutgng chit khd trong biin hoat tinh du véi 6 4m P = 97.3%:
B, = We(00-P) _ 205.16x(100-97.3)
100 : 100 _
Ry = Lutﬁngchﬁ'tkhﬁmgrics'aﬁkhiaﬁughiénvﬂidéﬁmP=9¢%:

. - W.(100-P) _32,05x(100-94)
- 100 100

=20,985m3/ngd

= 5,54 m>/ngd

=L923m3fugq
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b) Tinh todn bé métan

I{hidﬁ5::1cﬁahﬁnhqpcinpu}%%chquché'dﬁlénmenﬁ'mvdit=§gf

35°C. Chon t = 33°C.

Dung tich bé métan dugc tinh theo cong thie sau diy:

w _Wx100 _65691x100
" d 96

Tmng d6: W= _ Lugngcin tbng cong din d&n bé métan, W = 656,91 mjr'ngt‘l:??
d = Liéulugng cin ngay dém din vao b€ métan (%), phu thude yae
ch€ d 1én men va 43 4m ciia cin, 15y theo Bing 1-14 (win theo
Diéu 6.18.3 - Tiéu chuin Xy dung TCXD-51-84). Lay d = 9,6%.

=6842,81m> = 6843 m’

Kich thudc ¢d bin n;:ﬁa b& métan phu thudc vio dung tich bé, c6 thé tham

. 'khio theo kich thude thi€t k& miu ghi § Hinh 3-17 va Bing 3-15.

BANG 3-14. |

Liéu lugng can ngay dém din vao bé& métan, %

C}ﬁ'dﬁlénmen_ T Véi 86 @m ciia hin hop cin, % _

| 93 94 g5 96 97
Am 33°C 7 8 9 10 11
Néng 53°C 14 16 18 20 22
BANG 3-15,

Kich thide thi€t k€ miu ciia bé métan

“Ehﬁugkinh ' Dung tich bé Chiéu cao thigt k&€ (m)
D (m) {(m*) | h, H b
10 S 500 | 1,45 5,00 1,70
125 1000 190 . 6,50 2,15
15 | 1600 2,35 7,50 2,60
y 17.5 2500 2,50 8,50 3,03
. 20 4000 290 10,60 3,50

Chon 3 bé métan cong téc vdi dung tich m8i bd : W, =6843:3 =2281 m’ va
chon thém moi bé du phong. |
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Ei"tﬂﬂ o £ ¢) Tinktodn lugng khi dot
{=  Trong qud trinh xi 1y sinh hoc ky khi & b& métan c6 sdn sinh mét higng khi
. I : _-* dot chii y&u 13 khi CH, v mot it CO,. Lirgng khi d6t nay dudc x4c dinh theo
p | £ congthie |
A = ¢mm HEn hop can - bin B -
- D - -- =a—-nd =5L3'-(B,'ﬁ3xg,ﬁ} -—-0453:113!1:
3
v _ . Trong d6: y = Ludng khi dot thu dudc, m?‘!kg chdt khéng ro;
A == Cin - bitn d4 1&n men & a = Khd ning i&n men 16n nhil cda chit khéng tro trong h¥n hop cin
b, i W— . din vio b€ métan, %. Gid ti a phu thu§c vio thanh phin héa hoc
Y . . i clia cgn: chdt béo, hydrat carbon, protein..., vi dudc tinh theo
S¢ do tinh to£n b€ métan, - ) . ' mﬂé s P
- _ | - | 2=(092B +0,62H +0,34 P) x 100
?:ﬁ':h thude clia b€ métan ﬂﬁ"_'f theo kich thuSe thiét k& mﬁ_u - LDal du:ug_ tich ,. 3 dzv: B = Hiam Iuong chit béo:
25{1]:!]13} nhy sau: D = 1?,5111; hl = 2,5“1; W2=303m;viH= 8.5. Mat cdt ¢iia : -".. ¥ : i £cha s y
B€ métan dugc gidi thidu & Hinh = i H = Him lugng hydrat cachon;
métan dudc gidi thigu 3-18. ﬁ P = Him ludng protein.
53 = Gid trd thyc nghiém a Fog v6i cdn wrai va rdc nghién;
" 44 = Gid tr thy'c nghiém a iing vdi bin hoat tinh dir;
*n = He s6 phu thode vio d6 §m clia can va ch& d6 1én men ISy theo

. Béng 3-16 (Tién chuin Xy ding TCXD-51-84). Trong trubng hgp
: ' g dang xét, vdi dd 4m cia hdn hop cin — bin 1i Py, = 95,6% (nhu d&
tinh todn & phan triéc) va chon ch& d6 1én men §m, do 46 n = 0,63
d = LiCu lugng cin ngay dém dén vio bé mé tan, d =9,6% (Bing 3-14)

Trong tinh todn & én, do khong ¢6 diéu kién xét nghiém ham hidng cic chit
trong thinh phan ciia hén hgp cin - bin, vi vy tri s8 a ¢l hdn hop cin - bin
dan vio bé métan dirde tinh theo cdng thirc:

L 3(C +R)+44B, _ 53(14,96-+1,403) + 44 x 3 802 _

513%
C,+R,+B, 14,96 + 1,403 + 3,802
HiNH 3-18. - |  Tromgds:C, R, Bo= Tuong itng 12 luging chat khdng tro clia c4n tuoi, réc va bdn
- Matcit b€ métan (loai trdn ngin 5 dinh). . : 1 hoat tinh du, dudc x4c dinh nhi sau: |
1- 6115 ﬁi—“ hén hap ¢in (can wdi, bin hoat tinh du, ric da ﬁghién}; 2- ﬁng x4 cin lén - ¢ Luong chit khéng tro trong cin nudi, C,:
men;3*'ﬂnglhﬁu§3:bé;4-5ngx&mﬁ3chﬂnﬁcﬁcdﬁséukhﬁcuhau; 5- Thigt b | o
ham nong cin; 6- dﬁnhﬂinﬁng; 7- Mdy trén kiéu:hﬁn\rit;ﬂ-ﬁngdﬁnk_hidgu Q. : i _ lﬂﬂ“_,Ac 100-T. ' 100—5 100-25
X3 Mﬁ[ \rﬁﬂktﬁquyén; 10~ Nﬁthém tra; 11‘6113 tl'il'l; 12- Lﬁpﬂlﬁ Ilgﬂﬁi: ﬂp Eﬂﬁh-. . - Cﬂ, =C'I: 100 b3 100 — = 2{},’5‘9}{ 100 X 100 =]4,95Tfngd

|6p phii mém, 16p cich nhiét ngoai ciing,
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e
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Lugng chit khd trong cin nict, C, = 20,99 T/ngd:
A, D§ dm hdo nude cha cin tudi, A, = 5%:;
T, = Ty I& 46 tro trong cin i, T, = 25%.

* Ludng chit khﬁl:__tg tro trong ric d4 nghién:

Trﬁng dé: G,

R, =R, 190=A,  100-T, 100-4 10024

~=1923x
100 100 100 100
/

- Trong 86: Ry = Ludng chit khé tmng ric di nghién, Ry = 1,923 Tingd; '
A; = D% am hdo nudc ciia ric nghién, A, = 4%: . )
T. = TV & d5 tro wong rdc nghién, T, = 24%. |

= 1,403 T/ngd

* Lugng chil khdng tro trong biin hoat tinh du;

B, =B, 100-A, KIGH—T,, =1,54};= ll}ﬂ-ﬁx 100-27
100 100 100 100
Lugng chi't kié trong bin hoat tinh du, B, = 5,54 T;"ngd; 3
B¢ 4m hdo nu6e cila bin hoat tinh dit, A, = 6%:

Ty 1€ 4§ tro trong biin hoat tink dw, T, = 27%.

=3,802T/ngd

AR

F
oo

Lugng’khi dot 16ng céng dudc x4c dinh theo cong thifc :

K=y({C, +R;+B,) x 1000 = 0,453 (14,96 + 1,403 + 3,902) x1000
K=913475m"/ngd. |

Khi d5t (khi métan) dugc tao ra ¢6 d 4m I6n, ¢6 khd ning in mon thi€t bi, vi
viy mang Iudi din khi @61, bé chita khi dat dugc thiét k&, lva chor loai duting 8
Ong va vat liéu chiu duge kha ning in mon ciia chiing. _ | .

\\HHIH AL

\

Trong tram x1t Iy, khi d6t dude su’dung lam nhién liéu cho ndi hoi d€ phuc vu :
cho vi¢c him ndng cdn, chay mdt s& dong cd va phuc vu nhu ciu sinh hoat, ! |

80.46 bé tri cum 4 bé métan dudc gidi thidu & Hinh 3-19. | - k.

A

BANG 3-16.
~+Gid tri n phu thudc vio dé 4m-va ché do 1én men ¢in

Ch€ @6 1én men (°C) - oy D3 dm iong dng cia cin (%)
93 94 95 96 97 |
Am (30°C) 1,05 098 072 056 040 BINH 3-19.
- Néng(53°C) 0435 0385 0.31 0.24 0,17 S¢ @6 bd i cum 4 bE mé tan.

m
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Tinh todn cong trinh lAm réo nudc trong cin

Céin sau khi }n men & b€ métan (k€ c3 cin it bé tiép xic) ¢6 4 fm cao cir
lar rio nuc trong ciin 4é dat d€n 45 Am cin thiét thuin 1di cho vin chuyén

va it Iy ti€p theo. Lam rdo nw6e c6 thé duge thye hién & sin phoi ban, thist

bi lam rdo nuGc bing cd hoc, (Thigt bi loc ép, miy ép bing tdi, mdy lgc
trong, mdy li tim ban, v.v..)) hodc bang phudng phdp nhiét, Lira chon phuong
~ phdp nio d€ 1am rdo nudc trong cin phu thude vio nhidu yéu t3: mit bing
diéu kién dit dai, dia chit thiy vin, kinh t€ x3 hoi.... R

Trong phudng dn dang xét, chon sin phdi biin d€ thie hién qué trinh m rdo
nudc rong cdn. Nhiém vu cfia sin phdi bin 12 1im gidm d6 {m céa bin
xudng con 75 — 80%.

a) Tinh todn sér phoi biin:

Lugng cin tong cong ddn d&n sin phoi bin bao gdm cin t b métan va cin
tlf b€ ti&p xiic (khi¥ tring sau khi Hng & b€ ling dgt I):

Wi =W + W, = 656,91 + 23,40 = 680,31 m’/ngd

Trongdé: W = Ludng cin o b€ métan, W = 656,91 m'/ng.d:
Wy = Ludng biir & be 1i€p xiic, dudc xdc dinh nhu sau:
axN,  0,04x585120 .
W, =—1L_5 = 2
%1000 1000 Kl
G day: a = Tiéu chuir bin lng & bé ti€p xde (khi ding Clo d€ khiy triing)

tinh cho md1 ngum trong ngay dém c6 thé 1dy nhy sau:

* Khi xit 1§ cd boc :a=0,08 - 0,16 L/ng.ngd:
e Xit 1§ sinh hoc & aerdten :2= 0,03 - 0,06 L/ng.ngd;
e Xif }§ sinh hoc & biophin :a=0,05- 0,10 L/ng.ngd:

Chog a = 0,04 Ling.ngd.
| Ny = Dan 6 tinh tozn theo chét 1d ling, Ny = 585120 npudi.
Dién tich hitu ich ciia sdn phoi biin dugc tinh theo cong thiic:

W, x365  68031x365
q, Xn 2x33

F = =37623,2m>

Trongd6: g, = 'Fiitrong cin Ién sin phdi bim ¢ thé ldy theo Bang 3-17. Trmg

1=
-
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s
L
2
;
T
il
{4
e
L1
LT
5
fw
&
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.
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¥
=i}
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i
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e
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=
J=
5

I':n:.ﬁ::-:'..-- 5 ; .::h,
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e
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trudng hop dang X€1 véi can tuoi, rdc va bin hugtﬁnhdfqﬁ I€n
men vi v6i nén nhin tao o6 hé théng rit nude, g, = 2 m’/m’, ndm.

n = Hésﬁ'phumuﬁc?ﬁﬂdiéukiénkhihﬁmmmthﬂiﬁﬁﬂléﬁy:

e D3i voicdc dnh phia Bic:n=2,2+2.8;

« D3&ivéicic tinh mién Trung: n=2.8 + 3.4;
B3 vdi cic finh phia Nam: o= 3,0 + 4,2 (va cin ltu § d€n 6
thing mida mua, khi 46 can cd bi€n phép rit nudc nhanh),

Chonn=33.

San phﬁi biin dude chia 1Am nhiéun &. Chon kich thwdc mbi 6: 48m x 66m =
3168 m%. S68sEla:, .

37623,2

=11,876
3168 ™

Chonn=120.

Dién tich phy cita sdn phdi biin: duSng sd, mudng, mang dudc tinh todn theo
cong thifc sau :
F, =k x F; = 0,25 x 37623,2 = 9405,8 m’

“Trong 6: k= Hé s& tich d&n dién tich phy, k= 0,2 + 0,4. Chon k=0,25.
Dién tich 18ng cbng ciia sdn phoi biin:
F=F, + F, = 37623.2 + 9405,8 = 47029 m’

Lugng bin phdi tir d6 4m 96% d€n do dm 75% trong mot nim s& la:

o0l 365 1909 _39730m® -
W, = W, x365 o001 = 68031365 152
Trong d6: Py = Bﬁﬁmu-ungh}nh:ﬁacankhil&nmenﬁbé'm&uﬁ,h=gﬁ+??%,

Chon P; =96%;
P, = D& &m sau khi phoi, P, =75 + 80%, Cho P, =75%.

Chu ky x4 bin vao sin phoi bin dac ddng tir 20 + 30 ngay. Chu k¥ nay phu
.thude vio nhidu yéu to:
. | Tiuh chi't cia biln din vio sﬁn_phdi bin;

¢ Khi ning thim cia dir; |
e Mia ning hay mia mua trong nam.
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166 Phin thit hai - XU LY NUOC THALDO TH] VA KRU DAN CU S
BANG 3-17. | o 2
Tdi trong ¢in trén 1m” sin phei bim | B
Loai cin din dén ﬁF phdi bin _ = m£ EEE Gi: m *:'lé “:]En = :*r, B R i s UK G ALY U U M VR *- %i!’ll-t .
' Ong nit nude éng nitnudc = :
Cin toi va bin hoat tinh chufa [én men 10 L5 -
Can twidi va bin hoat tnh }én men 1,5 20 {3
" Ciin 1én men & ling 1.5 : 35 o
o
Bin d3 kho (d&n 86 £m 75 + 80%) dudc thu gom va vin chuyén di ni khic. :
Viéc thu gom biin dude thife hién bing mdy xidc ¢é gan vi do vio xe or d8 f
r3i chd di. : :
V6i mdy xdc c6 cong suit 45m’/h thi thdsi gian lim viéc ciia mdy xdc mbi .
nim s€ Ia: | . 2 g i
1=3230 ¢85 890 ~ 883n { |
45 : o
Nudc bdn § sdn phoi bin theo hé thdng nit aude va dude din 1rd lai tram x& k“ § =
I¥ nudc thai, | ; ;
e r :.? : ; '~1-rrr-"""-"-m'-*rﬂ_*mf?_.""._”';#-%""'.'"
& Hinh 3-20 gi6i thiéu s 46 &t tao cila sin phai bin. e o
Tinh to&n khif tring nudc thai — Tinh to4n bé tiép xic  glg.
N6t dung tinh todn gdm:
» Kht tring nwdc thdi bing Clo; ‘ | gr 8
» Tinh todn mudng xdo tron; | ‘ - g
e Tinh todn bé ti€p xiic. -
. a) Khit triing nudc thdi bin Clo | -
o g : . g > i N " HjNH 3—2“"
Sau céc giai doan xi Iy cd hoc, sinh hoc..., song song véi viéc lim gidm néng . S¢ d6 cdu tgo sanphdiban. - o g S
dd cdc chdt 6 nhi€m dat tiéu chuin qui dinh thi s6 lugng vi tring ciing gidm  § |- Hio ngin: 2 - Dudng 6 t5: 3 - Pudng d6c xudng cdc 0; 4- Mudng dan bam; 5 = -
ing ké dén 90 + ién. lrdne vi ' ' i . 3 biin xudng cdc o; 6- Tam chin bing gd & méng xa bim; 7- Ong rit nudc 1ap
ding k& dén 90 + 95%. Tuy nhién, ludng vi tring vin cdn cao vi theo i Ming xa biin xudng 16- T . ' i
nguyén tic bdo vé v& sinh ngubn nudc 1i cin thie hién giai doan khit tring - § trung; 8- 5ng.dan nude dua vé tram x4 1j; 9- Lop tham ne; sy G, s, Bo (208
nwéc thai. | | ga thu mibc 1Ap wung, .
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P& thye hién khit tring nudc thdi, c6 thé si dung cdc bign phép nhy clo héa,

020n héa, khit tring biing tia héng ngoai UV. & day chi dé cap dén phucng

phip khit tiing bing clo vi phwdng phép nay twong ddi don gidn, ré tidn va

I:l‘léu qué chip nhin dwde. Phin ng thily phin gtifa clo va nudc thdi xdy ra
U sau: ' '

Cl, + H,0=HCl + HOCI

Axit hypocloric (HOCI) I mdt axit rit y&u, khong bén vi d& ding phin hiy
thinh HCI va oxy nguyén ul: T -

HOCI = HCl + 0
hofic ¢6 thé phan ly thanh H* va OCT":

HOCl=H"'+QCr
C& HOCI, OCT va O 1 céc chit oxy h6a manh ¢6 khi nang tiéu diét vi ring,.
Lugng clo hoat tinh can thi€t d€ khit tring nwéc thii dude tinh theo cdng thitc:

v _axQ
| " 1000
Trongd6: Y. = Lugng Clo hoat tinh cin d& khif tring mudc thii, ke/h:
Q = Lutu lugng tinh todn cia me6e thii: -'

Quan = 71314 m'h
Qor = 4332,5mh
Qs = 18286 m’h | :
a = Liéu lugng hoat tinh 15y theo didu 6.20.3 — TCXD-51-84:
Nisc thii sau xi 1§ ed hoe | :a=10 g/m%;
Nudc thai sau xi¥ Iy-sinh hoc hoan toan ra= 3 gim’;
‘Nutc thi sau xif Iy sinh hoc khéng hodntodn :a= 5 g/m”,

Chon a =3 g/m" &€ tinh todn.

Ung véi ting hiu lwdng tinh todn, xdc dich dudc lugng clo hoat tinh tuong ¥ng
can thi€t d€ khit tring: T -

. i =ﬂﬂ-= 3x71314 ;
=TT 1000 o0~ 2B9ke/h

:

Chicomg 3 — TINH TOAN TRIET KE HE THONG XU LY NUOC THAI PO THI 420.000 DAN 169

Clo tir -

_2xQy, _3x43324

Y ={30k
81000 1600 e
Y ;ﬂm=3“1323’5=549kgfh

TRME 1000 1000

Bé dinh lugng clo, xéo trén clo hdi véi nudc cong tic, didu ché clo nudc
thudng sit dung thi€t bi kh tring — goi 1a Clorator chin khéng (Hinh 3-21).

Bic tinh k¥ thudt clia mdt ki€u Clorator dudc gii thiéu & Bing 3-18.

P& dua hugng Clo vio nuc thii trong gi6i han nhu 91 tinh: 5,49 + 21,3 kg/h,
¢6 th€ chon mua clorator ciia nwdc ngoai: 2 Clorator v8i cong suit méi
clorator : 20,50 + 82,00 kg/h (1 clorator c6ng tdc va 1 dg phong).

D€ phuc vu cho 2 clerator, cin trang bj 2 binh chita (baléng) trung gian bing
thép d€ tiép nhdn Clo nudc. TiY d6 Clo nwdc chuyén think Clo hai va digc
din vio Clorator. '

h&.EFE 1

B

HINH 3-21. |
S d6 ciu rao Clorator chan khong.
1- Binh chifa trung gian; 2 - Thi€l bj loc; 3 — Ap k€ 4p Iyc cao; 4 - Thi€t bj gidm 4p

- clia Clo hoi dan tir | sang; 5 — Ap k& 4p luc thip; 6 - Binh lvong Clo; 7 - Van diéu
- chinh; 8 - Binh trén; % - Thi€t bi do Giéu Iugng Clo; 10 - Van d6ng mé Clorator; 11 -

Ejector,
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BANG 318, | ' - | )
Dic tinh ky thuit cia mét kidu Clorator chan khéng (Loni-100) 3 * & tram khit tring, s dung thiing chita Clo ¢6 cdc dic tinh ky thudt nhy sau:
Cong sullt Ap e nutic 2 Eiﬂg T gng Trong lugng : h e Dung tich 800L va chifa 1000 kg Clo;
theo Clo hdi ke ejector ﬂjﬁﬁc{m | nuGe Clorator. E o Dudng kinh:thing : D =816 mm;
0,08 = .;.} 7 (B {m et mie) (m/h) ke : L e« Chiéudiiciathing = :L=1870 mm;
0,21 + 1,28 2.5 . ) a8 {  + Chidudiythdogehta  :3=10mm
0,40 + 2,05 | i 1 . 2 4 “ ol :
1,28 + 8,10 : _ Ludng Clo 18y ra méi gits tir 1 m” dién tich mit bén cia thing chéfa: 3 kg/h.
2,05+ 128 - 30-35 = : _
198 - 2059 5 | i/ 37,5 13 Dién tich mt bén clia thing chdta theo kich thu6c da chon:
. 205 + 82, = L . =

%00 310 40 s S SR = £ S=(mD)x0,8L =314 x 816 x 0,8 x 1870 =3833111,04 mm?® = 3,833 m°
Pé chita Clo nude phuc vu cho tram khit wi EX _ ’

g . ng, thudng st dung cdc thin . - 5 _ 555 - .
chita chuyén dung (Hinh 3-22a). Dictinh k¥ thudt cda thing chita Clo ¢6 thg i Nhet viy, lwgng Clo co thé 14y ra mdi gid & thiing chia d& chon s& lﬁ :
tham khdo § Bing 3-19. o B

q=3.833x3=115kgh. .

r S& lugng thilng chita clo cin thiét :

: n:M:l_lglejﬁll_hﬁng
q 1,5

E e iiia

Chon thém mét thiing chta dy phong.

R e Ll L

Viéc ki€m tra Iwgng Clo & cdc thing chifa trong qud trinh khi¥ tring cf y

nghia quan trong va dudc thuc hién bing loai cin f:hu}'é_n ding. Khi d8, cic
- thiing chifa Clo dudc dit trén cdn va sy thay ddi lugng Clo trong thing o}__;'ﬁg

Clo dudc phin dnh qua mat cdn chi ¢ (Hinh 3-22b). -

ram e

HINH 3-22. |
Thiing chfa Clo va cin chuyén dung. a) Thing cha Clo, b} Cin chuyén ding. |
Sd 43 bd tri Clorator véi thiing chita Clo dugc the hién & Hinh 3-23.

BANG 3-19 -
, . | - E .
Eﬁ:ﬁnh k thuit cda thimg chita Clo S5 thing chifa Clo cin dy trit cho nhu cdu sif dyng trong thdi gian mdt thang
= e ——————— - 3 : i _ ;
_i'.‘;_i'ﬁ tich thiing chita Clo Kich thuc (mm) _ Trong luong ] -dudge tinh theo cdng thic:
it Kg D L 5 | - f | 3
32 500 640 1800 5 SIE] | N o Yann X24x30 _13.0x24x30 o0 10 pung
:gg I?ﬁ, sap 1500 10 543 : Trong d6: q = Trong Jugng clo trong thiing chifa, q = 1000 ke.
816- S S | | ,
1000 1250 g;l.-ﬁ : :E;? S :g Sy S8 thing chifa nay dugc cit gilt trong kho. Kho dude bS tri trong cing team
: T o E] . ) clorator cé wdng ngin doc 1ap (Hiah 3-24). .
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HINH 3-23.

Sa d6 cong nghé cila Clorator vdi thiing chifa Clo.

I- Can chuy€n ding; 2 - Thiing chita Clo; 3. Thilng chifa trung gian; 4 - Clorator:
5 - Ejector. - ¢ - nude clo ; - n - nuéc cdag tic : - t - thodt ndc: - h— Clo hai.

HINH 3-24.

Sd do tram Clorator. _

1- Gian kho chita Clo; I - Gian clorator; III - Budng v& sinh;

is Th?lfg chita Clo; 2 - Can chuyén ding; 3 - Clorator; 4 - Thi&t bi hip phu;

5 - Thiét bi tach diu; 6 - May nén khi: 7. Calorife: 8. T& lanh; 9. Thi€t bi ning.

[ p—

:
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e

D& vin chuyén c4c thing chita Clo tir vi tri niy d€n vi tri kia thuding ding
loai xe chuyén diing (Hinh 3-25).

Lmi lugag nude Clo 16n ﬂhﬁ’l trong mbi gid dugc tinh theo cbng thite:

_ 2X Qs X100 _ 9x7131,4x100
Tmax = 10001000  0,12x1000% 1000

Trong d6: a=  Liéu Itgng Clo hoat tinh, a= 9 g/m”;
b = Nong d3 Clo hoat tinh trong muéc Clo (%), phu thude vio nhigt dd:
' =20+25"C;b=0,15-0,12%. Chon b = 0,12%.

Lugng nwtdc tng cdng cin thiét cho nhu ciu.ciia tram Clorator ditdc xdc dinh

=53,49m*/h

© theo cbng thifc:

Y, (1000p+q) _ 2139(1000x 0,1 +350)

' _ 3
- Q, Teor T =2888m’/h

Trongd6: q = Luu lugng nu6e cdn thi€t ¢€ 1am bdc hoi Clo. Khi tinh todn sd bj,
14y bing 300 + 400 Vkg: Chon g = 350 Vke.

p = Ludng nude can thi€t 4€ hda tan 1g Clo, L/g (it nudc cho Ig Clo); p
phu thude vaoe nhiét d§ cia nerde thai nhir san:

HINH 3-25.
Ciu tao loai xe chuyén dilng € vin chuyén cdc thiing chnfa Clo muSe.

I- Khung sin; 2 - Binh xe; ?; - Banh xe dﬁm bang g6.

httn://sachxua thuvienso info
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t(CC) p (L/g)
15 0,50
20 0,66
25 1,00 -
30 1,24 | p

Vi nhiét 45 clia nude thdi 25°C, p=1,0 Lig;

Nuéc Clo tir elorator dude din dén muorg xdo -l:rén bing loai Mng ong cao
su mém nhigu I6p, dudng kinh &ng 60 + 7O0mm vdi van 8¢ 1.5 mps.

b) Tinh todn mdng tron (mdng trén vich ngdn cé 1)
- D& xdo trdn nwde thai v6i Clo c6 hé si dung bit kY loai mng tron nio

(Piév 6.20.4 - Tigu chudn X4y ditng - TCXD-51-84). Thaji gian x40 rdn cin
thic hién nhanh trong vong 1 + 2 phir. | - :

Trong phuong 4n dang xét, chon mang trin véch ngin ¢6 16 d€ tinh todn ﬂﬁé’t
ké:. Méng nay thudng gom hai hodc ba ngin véi cdc 13 6 d = 20 = 100mm. Sg
d6 mdng trén vich ngin c6 18 dudc gidi thiéu § Hinh 3-26.

HINH 3-26.
$9.d6 mang trén vich ngin c6 15,

Chuumg 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI DO TH] 420000 DAN 175

e R e L P T e o SRR,

56 16 trong mbi ngin dugc x4c dinh theo cong thite:

_ 4Quu ___ AX1981
Ad®xv  3]14(0,08) x1,2

=328,8 ~ 33316

Trong d6: Qme= Lt lwing midc thii 16n nhit, Qg = 1,981 m¥s;
d = Pudngkinh 13, d=80.mm hodc d=0,08m; .
v = T8¢ dd chuyén dong cla mude qua 16, v = 1,2 m/s.

Chon sé hing [ theo chidu ding: ng = 14 hang vA s§ hang 16 theo chiéu
ngang: n, = 24 hing. Khodng céch giita tim cdc 15 theo chiéu ngang iy bing
2d=2x0,08=0,16m. B

- Khodng c4ch giifa 2 18 ngoai cdng d€n cdc thanh trong clia méng trén theo

-

‘chi€u ngang 12y bing d = 0,08 m.
{Chién ngang mang twdn s& li:
B=2d(m,~ 1)+2d=2%0,08(24- 1) +2x0,08=3,84m

Khodng cdch gifta tim cdc 15 theo chiéu ding ctia vich ngdn thit nha't (tinh tit
cudi mdng trén) ciing ldy bing 2d. Khodng céch tir tim 15 ciia hing ngang
dudi ciing d€n ddy mdng trdn ldy bing d = 0,08 m. |

Chiéu cao 16p nude trvdc vach ngin thtt phat :
H, = 2d (ng— 1) +d=2%008 (14— 1)+ 0,08 =2,16m
Chiéu cao I6p nudc tru'Ge vdch ngin thit hai;
Ho=H; +h=2,16 +-ﬂ=,1'5|"= 2,3_5 m

Trong d6: h= Tén thit ip Iyc qua cic 1B cda vich ngin tht hai, dudc tinh theo cong
thitc : : .

v? (1,2)*

=— = - =0,19m
wx2g  (0,62)" x2x981

h

(1 - hé s8 lou Iudng, p = 0,62).

Khoing cdch a gifa tdm céc 16 theo chiéu ditng ctia vAch ngan th hai dude
tinh theo cong thitc: ' T
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| Hy=a(ng—- 1} +b
Tir do nmit ra-

Trong d6: b = Khoi:!g cdch tf tAim [5 clia hzng ngang dudi ciing & vich ngdn th¥ nhat
dén ddy mdng trn, chenb=175d=1,75x0,08 = 0,14m,

- Khodng céch gifta cdc véch ngin dirge tih theo cong thitc:

1=1,5B=1,5x384= 5,76m
Chiéu dai tdng ¢ong clia méang tron vdi 2 vilu:h ngin cé 13:
L=314+25=3 X3,76+2x0,2 =17 68m
Chiéu cao xay dung ;ﬁa mang trén dl_r-;ic tinh theo cong thite:
| He=H+Hy =235+ 0,35 =27m

Trong d6: Hy, = Ch.iéu‘cao du phéng tinh tir 3m diy I6 ngang trén cing clia vich ngin
 thit hai d€n mép tén ciing cia mang trén, Hy, = 0,35 m,

Thoi gian nu6e hru lai trong Tndng tron dudc tinh bing céng thie:

ct=HixBxL 216x384x1728
Qunax 1981

=72,35gidy =1,21 phuit

¢) Tinh todn bé tiep xiic

_Bé ti€p xiic dudc thiét k& giéng nhy bé ling nhung khong c6 thiét bi gom bin

nham d€ thyre hign qud trinh i i ; )
: R - p.xic giita Clo va nug :
tdng dot 11 . 4 nuSc thii sau khi xit Iy & bé

- Chutomg 3 ~ TINH TOAN THIET KE HE THONG XU LY NUYOC THAI BO m:m;.ammiw 177

Trong phudng 4n 1 dang xét, chon b€ tiép xiic dang bé ling diing d€ tinh todn
thi€t k€. Thdi gian tép xic gifa Clo va nuéc thdi 14 30 phiit k& c3 thoi gian
ti€p xiic ¢ muong din nude tir bé Ling ti€p xdc ra sdag.

Thdi gian ti€p xidc riéng trong bé tip xic:
L _4o_ 180
vx60  0,5x60

Trong d6: L=  Chieu dai muong dén t¥ b€ ti€p xic ra dén song, L = 180m;
v = T6c 4§ chuyén dong clia nude trong muong din nudc thii tir bé 1idp
xic ra d8n bé song, v=05 m/s.

t=30-

= 24 phiit

Thé tich hitu ich clia bé ti€p xic:

W=Qmm=?131,4x%=2352,23m3

Chon 8 bé ti€p xiic va thé tich mi bé khi d6 s& la:
_ W _ 285256

W, =35 .
Bl : 6,57m
Di¢n tich m&i b€ trong mit bing dugc tinh theo cong thic:
_ W, 35657 _ 5
""H, 45 =

Trong &6: H, = Chi€u cao cong tic cda bé ti€p xic, H; = 2.5 — 5,5m, chon H; = 4,5m.

Pudng kinh ciia bé tiép xic sé& Iz
AF, [ax792
p=_4F _ =10
v Nog J g e

Do 4m ciia cin ldng & bé ti€p xiic khodng 96%. Cin tit bé ti€p xtc dugc din
dén sin phdi bin 4€ lAm rdo nvdc trong biln.

Tinh todn céng trinh xa nuée thii sau xi Iy vio séng

Nu6c thii sau khi qua bé 1iép xic dwde din ra song theo murong hd vdi 1 doan
dai 180m. Mudng din nay két thic d ho ga by song va tr 46 x4 mc 1#ép vao
long song (Hinh 3-27).
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L5 2l 0m

1 - BE tiép xiic; 2 - Mudng d3n nudc thai;
3 - HG ga bd s6ng; 4 - Ong thodt mse ra séng;
3 - Hong x3 oS thai d3t giira 10ng sdng,

Nhiém vy chinh ciia cong trinh x4 nude thii ra song 1 1dm sao dé khi ning
xdo tron pha lodng gita nude thii sau xi¥ I§ va nwgc song [ cao nhst. Tiy

thude vio hinh dang va ciutao ciia doan song ~ ndi x3 nivge thdi ma Iya chon

cdng trinh x# nuée thii:

X4 giita long sOng; hay
® X ngay canh b3 song,

'{'rung phlrcfng dn dang xét, chon cong trirh x3 nude thij gilta Ilﬁng[ 30ng dé
linh todn thi€t k&, K&t qué tinh todn thiy e vi o that 4p luc cia duding &n
x4 dudc trinh bay & Bing 3-20, . | | ' :

BANG 3-20. ‘
K€t qui tinh todn thiy I dung g xd nutde thii ra gifta long song
Doan Q,,, L D V I T Téami Tén thit

ong  (m¥%s) (m) (mm) (m/fs) (mm/m) Thi cuc bo (m) Wong

H=iL ZE v? cOng
| (m) . (m)
A-B 1981 160 1000 2,88 8.0. 1,28 . - - 1,28

B-C 1981 200 1000 2838 80

160 195 824  ggy

w
&
o
L,
i
e
o
%

FRh Ry e

a
-
"MrE. 2!

Erq-__f::gi_g l_l.':-\,l-_ﬁ.'c_-ﬁ_l.l_ [T

T
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He s§ sitc khéng cuc bé cia hong x4 c6 thé 1y nhyt sau:

- H& s6 sitc khdng 18i vio hong x4 1€, =05
- Hé s6 stte khdng chd ra khéi hongxd : £, =2,0;

- He s0 stic khdng chd phan dong &, =0,75;
—H&sﬁ'sﬂ'c-khingcﬁa'lhgngxi | 1 £ =325,

Chon 6 hong xa: H& s6 sitc khdng cuc b cita 6 hong xd: ZE =6 % 3,25 = 19,5.

Khoang céch giita cdc tim chia hong xd 1dy bing 2,5m. Ciutao mot lﬁaj hong
Xd dwgc gidi thiéu & Hinh 3-28, ' -

Miit biing téng thé va cao tr'inh.tlia fr:gm xid Iy nudc thai
a) Chonvitri x&y dung trem xﬂ‘_{ﬁ nudc thai

Viée chon Vi tri xdy dyng tram xif Iy nw6c thii dya vao céc diu kién dia

hinh, dia.chit thily vin, so sinh cdc chi tiéu kinh 1& — ky thut va ciing chi ¥
dén cdc yéu ciu sau diy: ' |

- Ditd phif ha lve cia dong song;

-+ Dit & cudi hudng gi6 chi dao; %

- Bao dim khodng cdch Iy v¢ sinh (theo Piéu 1.16 - TCXD-51-84);

- . K&t hap vai quy hoach chung ciia Thinh phé v c6 tinh tdi khi ning md
rong Thanh ph§ Think My trong ntdng lai; *

- Tién lgi vin chuyén.

80 d6 cdu 120 clta mot loai hong x3.
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Chutring 3 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI PO THI 420000 DAN 184

Khi 13p dv 4n tram xit Iy nwSe thii cdn phii ti€n hanh lip bdo cdo d4nh gi4

tic dgng mdi trudng. Dang quan tim trong bdo cho nay 1a: ¥
*  Chon Iva vi i hop 1y d€ trénh nhitng 3nh 'ﬁu-&ng xdu d€n mbi trudng khi : -
nwde va cong dbng; . e L

® CoOngnghé xif 1§ bdo dim dat cdec chi tidu qui dinh; '
* Thyc hi€n quan tric chit lwgng méi trudne nide khi h :
XU 1Y va xung quanh. 5 ’ oRp Ko fram

.,,,:E,"I

b) Mat bing tong the vi cao trink cia tram xit Iy

ORI T A B e

Viée b6 tf cdc cong tr i ¢l ] idu ki
- ng trinh don vi -.:ua tram xr 1y ¢6 chi ¢ cdc diéu kién sau

b LR

* Cong trinh don vi dude bS tri theo titng dgt xdy dung;

¢ Caché thong dng, rinh, muong... c6 chidu daj ng.‘a"n nhit;

'_' B’l}n cin duge vin chuyén 8 cOng sau hoic 3 céng bén; ,

* Trong ndi b6 tram xi 1j c6 thigt k& duong b, dubng xe c6 thé di lai tiy

R A T e
-

cong trinh don vi niy d&n cong trinh ddn vi kia.

WL

Bén trong tram x¢ 1y nude thii c6 thicl k& cde thi€t bi va cdng tinh phu nhy:

Aty

:_-L::a-:.-'.'l:_:

& Céc thi& bi diing & pﬁﬁ'n phi déu nwéc thii ch '
: :Eﬂ ] . c£ i |
i . . 0 cac cong trinh don vi
* Cic thi€t bi do lvu hgng: sit dung méng trin thinh mong hinh tam gifc
{Hinh 3-30). Luu luong duge x4c dinh theo cong thic:

C TR e

Q=1343xH*  (mis)

b
il

m"e;*-_!."::-?’ S "'{*_a'-!.:h-t.'i.-!:.-:.t-. T

® Phong thi nghiém:
*. Tram bom khi nén: | |
* Tram sita chita; |
¢ Chd d€ xe; :
* Nhi hinh chinh, ?.

Xung quanh tram XW¥ Iy nu6c thii cé wdng cﬁjr.xanh va hang rio bio vé.

. HINH 3-29.
¢ Sd 45 ngan phan phdi déu nitdc thii vao cdc bé ling.

A
i
B

[

jlg
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HINH 3-30. |
S0 méng trén thinh méng hinkh tam gidc ding 4 do luy IuGng.

Tinh todn tén thit ap hue ua t A N . E.
BﬁﬂEB-ZL 9 Ung cong trinh don vi sg b c6 thé lﬁ"? theo

| I-ll;mlh 3-32 gidi thiéu so d cao trinh theo nuge (mit cdt theo midc) cia ram
XU 19 miGe thii theo phuong 4n I. S0 db ny dugc the hign theo I :
1/1000 va 17 1¢ ditng: 1/100. e

Khi chon vi tri b8 tri m3t bin |
: 2 g tram X1t ¥ cin | dinh
V& V& sinh nhi wrong Bing 3-22. ¥ can hiu’y d€n quy dinh vé viing bio

BANG 3-21.

Tén thit 4p lrc gua tirng céng trinh don vi
{Bﬁch&nhmw:nuﬂcumicvasancﬁngmuhdﬁnwj

e ety v, e e —
Cong trinh don vi Tén that 4p It,tc.cmmﬁc
- Song chin ric 5+20
- BE&Mng cit 10 + 20
- B€ lam thodng so b | 15 ;25
- BEHnglitim 1 50 + 60
- B& ting ngang | 20 + 40
- BE ling dimg - 40 +50
- BElang trong c6 1Ang cin o ling - 60+ 170
- Biophin vdi wsi phin lyc o CH+150
- ig;;hm\'ﬁﬂﬁ:phlmmdmh H+ 250
¥ ten : |
- Be‘:u-an fﬁi$
- Bétépxic ‘ 40 + 60

- BE loc c4t 550 05
T ———— e o

.{CH = Chiéu cao lap vit ligu loc).

R
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BANG 3-22.
Ving bdo vé vé sm]lurﬁng fng véi r.:ﬁng suft clia tram x& 1j

_l-—-

Cdng trinh X1 1y nuée thai Viing bﬁﬁ vé v& sinh (m} khi mng suat Enh :qi]i
i clia cong tinh (m fngd} '
dén 200 200 + 5000 5000 + 50000 > 50000
Cic cong trinh xi¥ If ¢c hoc va 100 150 300 . 400
sinh hoc ¢6 séin phoi biin ' w o
Nhu trén v8i X 1§ ciin bing cd 50 100 200 300 -
nhiét '
Cinh déng loc 100 150 300 -
Cénh d6ng t6i ndng nghiép 100 150 2% 0 -
Ho sinh vt 100 150 200 200
Murong oxy héa twan hodn . 100 - - -
Tram bom thodt nudc 10 15 20 30
Biilocngim L - -
Hio loc cdt sdi 20 - - -
BE nf hoai va gi€ng loc | 3+5 s 2 e

1. Ving bdo vé& vé sinh ghi § Bing 3-32 dudc phép ting khong quﬁ 2 lﬁn
nén b3 i khu nha & niim & phia dvsi huéng gid chinh so v8i tram xi 1y
nwdc thdi hodc gidm nhurg khdng qud 25% néu khu nhi 8 bS ti teén

 huéng gi6 chinh; | o
D&i véi tram x& iy vdi cong suidt 16n hon 200 m’/ngd va khbng 6 sin
phoi bun thi kich thudc viing bao vé cé thé giam dé:rn 30%:

Luu lugng nude thdi dm:fc x4c dinh theo tdng Iy hrdng nuée thdi do mdy
bom hoﬁc do tr chdy dén tram xit 1§:

a

Viéc tinh todn c4c cong Lrinh xir 1y sinh hoc dugc ué’n hich dva vio nﬁng
cac chat bin hitu c¢ fbleu thi qua chi tiéu NOS);

5. Khi xi 1§ sinh hoc hdn hgp nudce thdi sinh hoat va nuéc thdi cong nghiép,

* ti€n hanh x1 1§ cd hoc trudc loai nudc thai hén hdp d6 hodc thuc hi€n xi{

Iy riéng. Viéc xit 1y riéng doi véi nudce thdi cdng nghiép cé chifa cdc chat
dbc¢ hai phai ditng phudng phép thich hop: xit 1f héa hoc, xit 1y héa Iy...

e fsachx Lia thuvi enso info
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6. Thanh phin cong trink cila tram x¥ Iy nuSc thii dugc xéc dinh phy thude
vao ddc tinh va Iwu lwgng nude thii cdn x¥ 1§, mitc 46 cin thigt phii x =

1y, phudng phdp ch€ bi€n cin Hng va cic didu kién dia phuong khi Iy

chon thanh phin ¢6ng trinh ¢6 thé tham khéo & phu luc, E
- 7. Xung quanh tram X Iy nudc thii cin trong cdy xanh va phii cé hing rio .
bio vé cao it nhit 12 1,4m. i
. - - ., ® -:.
8. Khi bﬁ'ltn cdc cOng trinh don vi (song chdn rdc, bé ling cAt, b€ lng dot 1,
xif Iy sinh hoc, bé ling dot 2, cdc cong trinh ché bigh cin..) bén trong '-
tram xi 1§ cin X6116i cic didu kidn sau day: 5
- Cong trinh don vi dude b i theo tirng dot xay dung;
q = Céc hé thong dudng Sng, rinh, muong... phdi c6 chicu dai ngfn nhit:
- Cong trinh don vi cdn b8 tri gon, tién i trong sit dung va quinly; '
- Biin cdn dudc vin chuyén qua cdng sau hoidc cdng bén: |
- Can thiét k& dudng di bd, dudng xe vin chuyén d& cé the di lai tiY
- c0ng trinh don vi nay dén cong trinh don vi kia trong tram xit Iy nuée
- thai.
9. Kni nghién cttu b5 i mat bing tng thé cla.tram xit 1y cdn xét 163 M N SRk
phuong 4n hop khsi céc cong trinh don vi; G IANEDEX  E mms
10. Bén trong tram x1t Iy nu6c thai can b tri cdc thidt bi phu tre ahy sau:
- Céc thi€t bi phin phdi déu nwde thdi cho cdc cong trinh dan vi;
- Céc thi€t bi do lvu ludng nudc thii, bin, khi:

- Cdc thi€t bi xét nghiém héa, Iy va vi sink vat nu6c thii

ﬁgnai ra, ty titng diéu kién cu thé mi c6 thé b& trf thém cic cdng trinh phuy
- khdc nhu: tram bdm khi nén, tram sita chifa, ram bi€n th€, ndi hoi, kho chifa
Clo, ché d€ xe, nha hinh chinh |

€éc cong trinh phy cda tram xit 1Y nvdc thii phii bS uf & vi tri thujn I¢i cho

]

vi€c s dung, khong dnh hudag 1in nhau. Khong cho phép b tri phong thi

qﬁ]ﬁ&m trong tram bom hay trong cdc phdng d€ may nd.

lﬁén tich ciia mot 56 phong phu l:mﬁg tram xi Ig?" phu thudc vao cﬁné Suit
tegm xif 1y, ¢6 th€ tham khio & phy luc D - TCXD-51-84.
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HINH 3-31. M1 biing (dng thé wam x¥ 1§ nwde thidi khu dé thi 420.000 dan (Phudng dn 1),
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Chutong 3 - TINH TOAN THIET KE HE THONG XU LY NUOC THAI DO THI 420.000 DAN 189

3.3.3. T'nh toan cong nghé va tinh todn thiy luc céc cﬁng trinh don vi

ctia phuong an 1i

S0 dé cong nghé hé théng xi 1§ nwdc thii cia d6 thi 420.000 dix theo phudng

dn IT dugc gidi thidu & Hinh 3-33.

Phivong 4n 11 cda tram xif I nwGc thdi gbm cdc cong trinh dan vi sau diy:
. Ngin ti€p nhén;

Song chin ric;

BE ling cit théi khi;

B& 1am thodng so bé:

BE ling ngang ddt I;

AerSten két hop bé ling dgt 1I;

BE nén biin difng;

BE métan;

Céng trinh x& 1§ cin bine phy

lﬂ' Céng trinh khﬁﬁm‘.ln# 1111{:. E’hﬁ:ng Phipcdho

11. Cong trinh x3 nudc thdi san xit Iy — x3 ngay b sﬁng.

O NAM AW

‘Tinh todn cong nghé va tinh todn th '
: ¥ 1]_1'»:: cdc ¢bn trinh don vi
in Il bao gﬁm cdc noi dﬂﬂg sau ddy: E_ 1 Cﬁﬂ_phlfﬁ!lg

Tinh todn ngin ti€p nhin nude thii

:gin 1i€p nhin nwéc thii digc tinh todn hwa chon tvong o nhu & phudng ﬁn L
gan ti€p nhin nwde thii dugc b8 ti & vi tri cao d€ nudc thii c6 thé 1 chiy
qua cdc ¢ong trinh dl:fn vi theo trinh t I::ua cung aghé xit lg. '

Tﬁm 1t k&t qua linh todn:
L lrgng I9n nhat gid: Qs = 7131,4 m’m-
¥

Chon 2 ngin ué’p nhﬁn T hrdng mbi ngin: 3565,7 m !h

' Chqn 2 Gng -.ip lu'c d= ﬁ{}D mm t¥f tram bom d&n msi ng:in uep nhﬁn

'Kn:ﬁ thGe mdi ngan dugc xde dinh theo Bang 3—5 v 50 dﬂ cﬁ‘u tao ngan u@p -

nhﬁn d3 dudc thé hién & Hinh 3-3
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HiNHB-33.
So do tinh todn cong nghé xir ly mudc thai cho khu dd ﬂ'u42mdﬁn(Phtwnnin II).

Ch thich: A : Nudc thdi tir bé thong thodt nuéc 46 thi t6i;
B : Nudc thai sau x{f I¥ xa ra sOng -
C : Séng Pdag Nai — Ngudn ti€p nhin nudc thii sau x& 1§

1 Ngin ti€p nhin 16  San phoibdn
2 Songchinric 17  Tramkhi nén
3 B ling cdt thdi khi -
4  Ming do lvu lwdng (a) Ric
5 Bélamthodngsobd (b) Hon hgp cdt - nudc
5 BE lang ngang dot 1 {¢) Cinwdi
"7 Aeroten két hop Iéng (dy Bin hoat tink
8§ Mudng trdo clo véi mfﬂl: thai (¢) Bimn hoat tinh tuin hoan
9 Bé& uép xic ()  Bin hoat tinh du
10 M4y nghién rdc (g} Réc dd dude nghién nhio
11 Sin phdi cit (h) Biogas
12 Bé nén biin (iy ~ Khiddot
13 Bémé tan (k) Hoindng
14 BéE lam sach khi biogas ()  Cindi dugce 1én men
15 Néihai (m) Nudc tich ti¥ sin phoi bin

htto://sachxuia thuvienso info



180 Phiin thi hei — XU LY NUGc THAI BO THI VA KHU DAN CIf

Tinh toén song chin rdc
N&i dung tinh to4n song chin réc ciing tidng to nhi & phwong 4n I bao gém:

* Tinh todn thiy Iytc ciia mudng dZn nu6c thii sau ngin ti€p nhin v mudng
din & mbi song chin ric; .

» Tinh todn song chin ric.
Két qud tinh todn vi s0 43 ciu tao song chin ric nhy 3 phidng 4n 1.

Ham Iugng chit 1o ling vi NOS cita nudc thii sau khi qua sc2g chan réc gidm
4% nhu d4 tinh todn trong phudng 4n I:

- HimJuong chitlo ling con i : C, =297,12me/L
- Ham Iugng NOS,, con lai : L, =225,1 1 mg/L.
Tinh todn bé ling c4t théi khi

Cach tinh thil nhét

B& ling c4t thdi khi 1a bé hinh chit ahdt dii wén mat bing. Doc theo chidu
ugang ciia hr_ﬁng, cdch ddy 20 + 80cm bé iri dudng Sng c6 khoan 16 d& thdi
khi. Bén du6i 6ng d6 3 ddy b€ c6 rinh thu cit (Hinh 3-34).

Hi¢u sudt [am viéc cda b& lng c4t théi khi khi cao do nhd thé; khi s& tao
dm;:i chuy€n déng vong két hdp véi chuyén dong theo phuong thing. Do e
5 tong hdp cila cdc chuyén déng d6 ma cdc chit bén hitu co 1o hing khéng
ing xubng, do d6 trong thinh phin cin ling chit y&u 13 cit d€n 90 — 95% va
it bi thdi rita.

Tinh todn b€ ldng cdt thdi ki theo cach tinh thit nhat 8 diy o6 the tnh theo
hwéng ddn trong Tiéu chuin Xay dung ~ TCXD-51-84, bao gdm c4c néi dung
san diy:; : - ‘

* Dién tich tit dién w6t cila bé:

Chutomg 3 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI DO THI 420.000 DAN 1&1

i

httn://sachxua thuvienso info

Dién tich t&t dién w6t ciia mot b€ (1 don nguyén), m’;

L higng 16n nhdt giay, Quus = 1.981m™s; -

Toc d5 clia nuSc thdi trong bé ding v6i ch€ 4§ Iuu Iudng 160 nhi;
v =0,08:0,12m/s (Biéu 6.3.4.b-TCXD-51-84). Chon v = 0, Lmy/s;

86 b€ ldng cit (s5 ddn nguyén lam viéc ddng thii, chonn=4: "

Trong do: 2
Qumax.s

¥

R I i

Chi€u ring B va chiéu siu H ciia bé ling cdt théi khi duge x4c dinh theo cde
mdi quan hé sau diy:
BxH, =F=493525 (1)

B:H =15 2)

H = 2H, (3)

& day: H, 1a chidu siu tinh todn clia bé.

“Tit 36 tinh dugc: Hy = 1,285m; H=2,57m; B = 3,855m

' K&t qué tinh todn cho thdy chiéu siu ciia bé king cdt théi khi H = 2,57m ndm

trong khodng cho phép H = 2,0 = 3,5m (Di¢u 6.3.3 - TCXD-51-84).

.k

» Chiéu dai clia b€ ling cét thdi khi dwgc tinh theo cong thic:
leﬂﬂ'[]xHu_xv= 2,08x1000x1,285 <01 =143m

L=

u, . 18,7
Trong d6: L = Chiéudiiciabé, m;
Hy, = Chiév sdu tinh todn clia bé idng cdt thdi khi, H, = 1,285;

B tho thity Ite cila hat cit, mavs, 13y theo Bang 3-22: Ung vdi

U,
dudng kinh hat cit d = 0,2mm, ta ¢6 U, = 18,7mm/s; |
K = Hé s3 thuc nghiém, 13y theo Bang 3-22: Ung véi U, = 18,7mm/s, d
= 0,2mm va Gng vdi be Hng cit théi khico tis6 B : H=1,5ta ¢5
| K=2,08. |
BANG 3-22.
Gid tri U,, K phu thuc viio duding kinh hat cdt va loai b€ ling c4t
' Dudngkink.  P§thd Hé sd thuc nghiém K
cia hatedt  thiy Iue BE ling _BE ling cdt thdi khi

giif tai b€ ciahat . cdtngang B:H=1 B:H=125 B:H=15
(mm) cdt, Uy '
0,20 187 1.7 2,45 2,25 2,08
0,25 242 13 0 = - =

Ghi ctui: B, H - Chiéu rong va chifu siu cia bé ling cdt thdi khi;
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83 dG cdu tao cla b€ Hng c4t thé] khi,

lw dan mfGe thii vio; 2- Mudng phin phdi niwdc thii ddu be; 3- Muong thu
;:h e i hr;uﬁ'i bé; fl- Muagng din nudc thii dén cOng trinh xir 1y ti€p theo: 5- Ong din
khj:i 3'11 Tf':h i’ :ﬁ Eg: f{ng nhﬁnhédﬁn khi nén vio cic don nguyén; 7- 6ng khu&ch tin
kbi; 8- Thanh da:; otor ttuyén dfng; 10, 11- Cde tryc truyén dong: 12-

S . , 2; 12- Xich di
@6ng; 13- Thanh gat c4t; 14- HG tp trung cat; 15- Thict bj bom déng thiiy Iwc; 16- 6;

; ’ ip cdt — nudc dé; : _
Ming wan; 20- Cita d3n nuse v % B phck i, 18- Lancans 19.

chuyén ding ciia hat c4t.

.
| e pr—
o ity O

d0; 21- Qui dao chuyén dpng cha nude; 22- Qui dao
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Chuong 3 - TINH TOAN THIET KE HE THONG XU LY NUJC THAI BO THY 420,000 DAN 193

Th&i gian nue Iuu lai trong bé King ct thai khi tng véi cdc kich thde da
dudc xdc dinh: '

. FxLxn 49525x143x4

=14
Qs 1.98] 1)

Hay t = 2 phit 23 gidy. Gid tri niy nim trong khoing cho phép déi véi bé
ling c4t thoi khi.

Luu luong khong khi cin cung c&p cho bé ling cét thdi khi dugc x4c dinh theo
cong thifc:

V=DxFxn=4x49525x4=7924m’/h

Trong d6: D = Cudng d5 thdi khi (lun Igng riéng clia khéng khi), D=3+ 5
m*m”h (Die 6.3.4.b - TCXD-51-84). Chon D = 4 m*#m’. h;
F = Dién tich ti&t dién udt ciia mbt bé, F = 4,9525 m™;
n = S&bélang citcong tic,n=4,

Viéc cdp khong khi cho bé lng c4t thdi khi dudc thye hién nhd hé théng Sng
d&n khi c6 duc céc 15 nhd dudng kioh 3,5m dat 8 46 sdu 0,7 + 0,75H.

Luﬁng- cﬁ_t‘lﬁﬁg § bé ling cill: thoi khi tn:mg mét ngay dém dugc tinh theo
cong thifc: | .
- Quax450 _103980x450 _ , oo 034009
€ 10001000 . 10001000 |
Trong 6: Quee = Luu kidng ngay dém cita nudc thii, Qyys = 103980 m'/ngd;
450 = Ludng cdt o6 thé gitt lai tr 1000 m” nude thii — dai lugng thye
-nghiem. |

' ady cda mi bé ling cdt théi khi ¢6 b6 tri rénh thu cat va hd thu cit & cudi

bé. Cat dugc tip trung vao hd thu cdt nhy thi€t bi gat va sau dé thi€t bi ning
thiy Iyc (Hinh 3-8) sé din cdt d&n s&n phoi cAt.

Tuy nhién 8é d&n c4t dés sin phoi c4t bing thi€t bi ning thdy luc, cin pha
lodng cé4t véi nudc thii sau bé lng v6i ti 1€ 1 : 20 theo trong hvgng cdt.

Nutfc cong tic do méy bom v6i 4p Ite 2 — 3 at
Thai gian mdi lin x4 cat dai 30 phiit (0,5h);

:
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194 . : 5 Pﬁi}:Iﬁﬂ'hﬂf—XI?LfNUﬁCTHi”}&,mfFAEHUMHCU. |

D6 am ciia c4t: 60%:
Trong lvdng thé tich clia cét: 1,5T/m’.

qung nude chng téc cin cho thiét bi nang thily luc dugc tinh theo cong thite:;

Q= W, x1,5x(20~1) _ 4,68x1,5x(20-1)
05xn 7 05x4

=66,7m’/ngd

ngdﬁ:n-Sﬁngﬁnbélﬁngchn;dﬁ

Cit duge 14y ra khéi hé IZing c4t c6 chita lugng nu;t';'-'l: ding k€, do d6 cidn lam
rdo cit (loai nude ra khéi c4t) € d& dang vin chuyén di ndi'khéc. Qu4 trinh

lam rdo cdt dwdc thyc hién 3 sin phdi ¢it. Tinh todn sin phdi cdt duge tinh
toog o nhwd phudng dnl . i |

o v6i b€ ling ¢4t ngang d tinh todn  trong phuong 4n I, him htgng chif Io ing

trong auGc thii ra khdi b& ling cit théi khi gidm di khdng ddng ké va s6.bd o6 the 15
bing ham hedng chat Id itng trong nudc thii ra khdi song chin ric:

C.=C, =297,12mg/L
- Ham lugng NOS, clia nu6c thii qua bé Ling c4t théi khi gidm 5% va con lai:

L', =L, x(100-5)%=22511x95% = 213,86 mg/L

PHAN THAM KHAO
Tinh foén bé Idng ¢at thdi khi theo céch tinh thid hai:

Tinh toan b€ Hing cAt théi khi theo cach tink nay chil y&u duta vao cdc thong s& co
bdn cho trong Bing TK-6. |

Thé tich b8 ldng c4t théi ki tinh theo cong thife:
v = Quaxn Xt _ 713143
_ 60 60

- Trongdé:  Q¥,, = Luulugng gitf I6n nbat, Quiee = 7131,4m°/h;
t = Thdi gian Iu nue trong be, t = 3 phiit.

Béﬁnh‘tnﬁfn kich thuc bé ling c4t thdi kb, theo Bing TK-6 chon 1 1 giita chidu
rong véi chiéu cao b : H=1,5: 1 vi chidu cao cong tc ciia b 13 H=2,5m. '

=1356,57m>
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. - - 1.2 - . Y
R T TR e e D IR S 5
i o S T i i L S L e LI|:_ e
L 2 [ A

. v
S T L T

-
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BANG TK-6. cwgoy o
Céc thong s6.c6 bin thigt ké b ling it théi khi

TT  Thongss hiétké

gidtwi_ dic mung”

1 Théi gian lvu avde tinh theo Juu ludng 2id 1dn 2+5 3
nhat, (phit) % | . -
| Chiéu cao {m) - 20+50
Chiéu dai (m) L 7,5+ 20
Chiburdng (m) = - 2470 _
Ti s& gitta chiéu rdng vi chidu cao ~1:1+5:1 1,5:1

" Tisd giita chidu dai va chidu rdng 3:le51 Al
Lutong khong khicung ¢ip (m*/phitmérdai) =~ 02+05

6 _Lugng cét ling trong bé, m’/10'm” nuGc théi 0,004 = 0,20

Chidu rong ciia bé ling c4t thdi khi tinh theo cong thifc:

b=15xH=15%25=375m

3
4
>

015

Chiéu dai ciia bé Ming cit thdi khi tinh theo cong thitc:

H T xbxH  3x375%25

56 don nguyén cong tAc, n=3;

Trong d6: n =
b = Chié’:uugmgmﬁiﬁchw&n,h:l?éﬂﬂ o )
" H = Chiéu cao cong tic ciia b€ Idng cdt thoi khi, H=2,5m.

Ly higng khong khi cin cung c&p cho mdi don nguyén tinh theo cong thic:
Qu =L xI=127 x0,5=6,35 mphit

| Trong 86: .I = Cuﬁngﬁékhﬁngkﬂmgﬁpuénmﬁlmﬂcﬁéuﬁibé.I_.;.
0,5m’/phiit.mét dai. | e
Lﬂuluﬂngklﬁngkﬁt&'ngcﬁngcﬁnmngcé’-pﬂmbélﬁng:ﬁtﬁnhmmn&ngttﬂg
QY, = Qi xn=635x3=19,05m°/phiit
Trong d6: Qu memﬂnékﬁmg_ﬁpcmmﬁtdmm%fﬁﬁ

m*/phit;
n = S8 donnguyén cong tic, n=3.

1

; | Lur¢ng c4t trung binh sinh ra moi ngay tinh theo cong thnfc:

htto: //sachxua thUvienso.info
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196 k. Phén thit hai - XU LY NUGC THAL DO THI VA KHU DAN T
ic
W, = Qg X G _ 103980x0,15 i . , " b€ ling ngang. Dudi diy trinh biy 3 phudng phdp thudng dudc 4p dung dé
_ 1000 T tinh todn: | | |
Trong d6: Q;_ = | ' iy
ngd — Luuludog mSe thij . - . _ ,
o e v Tl frung binh ngay, Qg pgq = 103980 e Phudng phdp tinh theo tiéu chuin thi€t k&: TCXD-51-84;

e Phudng phdp tinh theo Jukov A.L;

« Phudng phdp tinh khéc.

Wext  15597x]
| | Lochen Il?xi?ﬂxg"ﬂ’lﬂgm
e Ing cdt sinh ra >
T g e DIk IORE mdt ngly dem, W 15,597
{o= Ehu-k}-xa';ﬁt,!:lngﬁyf ' |

Chi€u cao x3y dung ciia bé ling c.it.ng.angldt.ﬁjc tmh theo cong l:l'lm:.

Hu=F4 b 4 By =2,50 40,109 + 0,4 = 3,11

Trong d6: lilf {C:;u;éuﬁauéﬁﬁg!ﬁccﬁabéﬁngcét@ang,H=z,ﬁﬂm'
L : : umwpﬁtuﬂugbéling-ﬂﬁtngaug,hc=ﬂ,lﬂgz;-'
= Chi¢u cao vimg bdo vé ciia b€ Idng cilngang,Hh;'ﬂ‘;Ehn
Tfnhtuﬁnhéiﬁugngangdml- |

BE ' '

: f”}'lg. Jang 12 be Ling c6 dang binh chi nhat kéo dai wén mat big 516
dgrﬁ'_ chicu rong B va chiéu di; L khong nhé hon 1 : 4 v3 h"é' s

UGi 4m. LR S chi usﬁuthtrﬂmg.

Hinh 3-35 |
Bé Eng ’ i I : i: ; - I_- -
HE Dgang dot ﬂlﬂ?ﬂlvachonﬁnhménﬂuéxkgm; cdc Iy do: g
- Thich hop v6i cbng sudt I6n; HINH 3-35.
' | Sd 45 nguyén 1y cdu tac clla bé léng ngang.

"~ PhX hop v6i diéu kien dia chdt, mic nusc ngim:

- Thich
ch hop cho titng bude xiy dung cbng trinh. I- Muong diin nude vio; 2- Méng phin phdi; 3- Tém chin nifa ndi mita chim; 4- Méng

- Nhi thu nuéc sau ling; 5- Mang thu chit ndi: 6- Mudng din nudc dén cdc cong tinh tiép
Nhiém : | _
Ili-'clng d:’; ﬁ?ﬁzi ling k:lﬂt I'1a loai bd céc chat Ig ling trong nwde thij Ham | theo; 7- HE tip trung cin; 8- Ong XA cin thily tinh; 9- HG tip trung chat ndi.
" san : . L .
rueibe lhng dat khong duge Vgt qui 150mg/l N H - Chiéu siu cfia ving Hng: b, - Chifu cao I6p trung hda; h; - Khodng cdch ¥ myc

trude khi din dén cdc 8 Bt
cong trinh xif Iy sinh hoc. €6 nhidy phwong phip tink 3 nudc d&a thinh bE; h; - Chidu cao phin chita cin.

-
T e
I P
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| 198 Phin thit hai - XU LY NUOC THAT pé THI VA KRU DAN CIr

@) Tinh todn bé ling ngang theo Tiéu chudn thiét ké: TCXD-51.84
Chicu dai clia b€ 1ing gang dugc tinh theo cong thite:

| "-'xH 5= Exsiz
KHU&! 0531325

=38,64m

Ttong 46: =
rong v Tée do fﬁl:lg link t0dn trung binh cfia bat Ig Ning d5i vai be 15
. ﬁgﬁh:ﬁm:v=5+lﬂﬂunfs:chpnv=3mmfs- “E
= mt;::uunhmﬁnc&avﬁngling{ﬂm-itﬂ‘énldptmughﬁadé'n
éthnplmn:iug E,meﬁl-m. dieu 6.5.9, H=1,5 -
0 _ O cOng suit ciia tram, trone nhi 3
« thelﬁ'}rﬁn4m.fhgnl-f=3.2m. SR et
(= E:m s; T:gufgﬂ bfélfing cé t{lé iy K = 0.5 51 véi bd ling
o : 1 b€ lang li tim va K = 0.3 48 v6i b€ ldng
U, = Bamamﬁyigcc&ahamanmmng*aﬁmé'ﬁnhmaucangzhﬁ-c-'

U, = I0xKxH —oe 1000x0,5%32
axtx{KH/h)" 09x972x13s 004 =1325 mmss

G day: 1= 'Ehaigian ling xdc dinh bing thye nghi¢m. Khi thidy sg
Scu thye nghigm, t o6 thé 1y theo bang 3-23 (TCXD.
51-84}: b6 12 thiti gian cia nwdc thai trong binh high
tru vGi ::hiéucaalﬂpmﬂchdglhﬁ?u Gud ling bi
hi€u qui Ing tinh 1040, Véi o = 0,25 hi&uquz’i!ﬁ:g
60% va ndng 45 chift I litng 297, 12me/L, 1= 973 ;
{:=ﬂ[~{£ :gll:;h nsﬂ: énhmh:ﬂng cliz nhiét 45 cda ntﬂc’lhii
ol taﬁ;; :; ;ﬁng 3-24 (’IT:E:SI-E#}. Ung

o= =
n=
ﬁ‘;g r:én dﬁnhi’lllﬁlﬁ'n m Nﬁngd;;gg_.' - Nﬁnﬂ;ﬂi
_zﬂ.gﬁsﬂn 200 500 1000 . 2000 3000 200 300
30-900540315-10 - 150 140 0 40 - :
© 120 650 450 30 |mg 0 M0 S0 L. .
0 -5190{}91:1{} am;zm 180 150 60 ' 75 60 45
640 450 “240 200 180 g0 ' 139 9 80

50 3800 1200 970 6380 280 o240 200 100 180 120 75
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BANG 3-4.

| Giﬁhiaﬂngﬂinhiétdﬁtmngh’mhﬂﬁngthﬁ'pnhft{t}cﬁanﬂﬂcthﬁim
1{"C) 40 30 25 20 15
a 0,66 0,8 0.5 1.0 . 1,44

.m - Thiinh phin thing déng clia ¢ 4§ mudc thai 15y theo Bing 3-25, © = 0,04 mm/s.

BANG 3-25. o ‘
Thanh phén thiing ding cia nude thai © dng vdi toc dd tinh to4n trung binh v
v /s 5 10 15 ;ﬂ
@ s 0 0.05 0,1 - 0,5

n- Hé s& phu thudc vao tinh chit ciia chat Id ling, 6 thé iy so b nhr sau:

1 =0,25 d6i v6i chat 16 ling clia nuc thii c6 khi ndng dih két;

n =024 451 vdi cdc chit khodng ciia hé phin tén, co khdi lvdng riéng 2 + 3

m';
n= II!i.g‘jl|Ir = 0.6 451 v6i hat cin ning c6 khoi lugng riéng 5 + 6 g/m'.
Chon n=0,23 ‘
(KH/B)"- Tri s3 tinh todn d8i v6i céc bé ldng phu thude chiéu cao b€ ldng H va kifu

bé l4ng, 13y theo Bdng 3-26 (TCXD-51-84, Pidu 6.5.4):

BANG 3-26. *
Tri 56 (KH/h)" a1 véi cdc ki€u bé ling _
ChiducaoH A Tris6 (KH/MR)"
(m) " Béling dimg B nglitim B_é’ lng ngang
1.5 o : 1,08 s 3.1
20 1,11 106 1,19
3.0 1,21 129 . 1,32
40 ' 1,29 1,35 1,41
5.0 : L 1,46 ) ]é
v&i H = 3.2m; (KE/h)"= 1,34 (D&i véi bé ¥ing ngang). L

Dién ﬁﬂh ti&t dien wdt clia bé ling ngang dudc u’nh_men cOng thitc:

s Quaxs _ L 247,6m’
v 0,003 ’
" = - glElm . 5;
d6: . = Lu hugng gidy 16n nhét clia nubc thal, Quaxs = 1,981M75
o o T5c 46 tinh todn trung binh clia nudc thii, v = Smm/s = 'Dim

¥

| httn://sachxuathuvienso info
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Chi€u ngang t3ng ¢ong cia b€ lng ngang sé Ja-

_ S 2476
B=— = = 7738m

H 32
S8 ngin trong b& Eng bgang duge x4c dinh theo cﬁﬁg thite:

_B_7138
N"I—J'-—-?—-= 11,05~ 12ngan

Tmugﬂﬁ:h-Chiéungangcﬁamﬁingﬁnbéling,b=ﬁ+ 9m, chon b= 7

Chon be King ngan I o

4 i = 28an (12 don nguyén) va khi d6 chig

E:E :hﬁnggn.rc té'c}la b€ 1dng dwtgc tinh lai s& 3 B — 5 _;4 chiéy ngang
£ e 1€ {ing vaj kick thuée dd tinh todn vy cion nhif sat: =o4m. Thdi gian .

Quxn 71382 -6k

B&: :f tn.lngbiln lng vé hé thy cin & dau bé Iing
gat biin cd gidi Pdy b€ dugc thigt ke ve; d6 dée i<

= mom, dusi dp lge thiy fiah 1,5

O X& 1. Thai einn o -2 ¢Gt nu6e (TCXD-51-84

g I:ﬁ:::; gian gifa 2 ldn xd bin Iy bing 8 (Biéu}ﬁd:agqfl.]r?:i;ému

éiécsﬁ'a 0 clia bé ling adu c6 b4 1 thi&t b x3 cap bé t:’lé i o
| chira vi lim vé sinh &de thusn li;l’i. : ] phuc Vii cho

36 gidi thicu mit cdt bé lang ngang v6i thanh gat b cd gidi

"‘—""w-iirﬁlhﬂ ’
= T

201

 HINH 3-36.

Sd d6 cau o bé ling ngang véi thanh gat cd gidi.

1- Mang phin phdi nudc thdi dadu bé; 2- Ming tap trung nudc 43 kng; 3- Méng thy
chdl ndi; 4- Vang xich vdi thanh gat bin; 5- Thist bi gat chit ndi; 6- B& phin truyén

déng; 7- Tém chdn; 8- HE tip irung cin; 9- Ong x3 ciin dusi dp lyc thily tinh.

T6c d6 ldng thyc € cia hat cin I ling trong bé ling ngang dang chon duge
tinh theo cbng thic:

H 32
u= = = 0,61 mm/s

Téc 46 1ing ciia hat cin I Hng, mm/s;
H = Chiéu siu tinh todn cia viing ling, H = 3,2m;
t = Thdi gian ling thue 12 theo kich thitéc 43 chon, t= 1,46h.
Higu sudt ling thirc (€ dng v6i t6c d6 ling cia hat 16 Ithg v ham lugng ban
diu cfia chiing c6 thé 14y theo Bang 3-27.

Trong dd: u

nH o

Ung v6i u = 0,63mm/s vii ham lyong ban ddu cilia chit 10 ling C,_ = 297,12

mg/L, hi¢u suit ling vao khodng: E = 48%.

Ham lugng cha' 1o hing trdi theo nue thii ra khdi bé ling dot I $8 B

C.(100-E) 297.12(100 - 48)
C = F — —
i 1 1 154,5mg/L.

htto: //sachx L& thuvienso.info
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BANG 3-27,

- & . Trongds: C. = Ham ltung chft 1o ling trong nudc thii hdn hop ra khoi bé ling
Hi¢u suit ling ciin I¢ hing cita nude thii ¢ b€ ling dgt I 3 : |

cat, C,. = 297,12mg/L:

" i g0 ling. s g 0 F o o i o i g g el r e e S s e s
' 200 . 2), Q= 5804, : : .
30 1.30 1.80 =3 : = 300 E = Hiéu sudt ¥ing tdng cong sau khi lam thodng 53 bd va ling, E=

35 0.90 1,30 ?E o 65% (Phy luc B); |

40 0.60 , D:El{] {5 o 2,10 T = Thigian gia 2 lin xi c3n, t=8h (Piéu 6.5.8 ~-TCXD-51-84);

45 0,40 0.60 s 5*;2 P = Do dm cia cin woi § bé Hng dot ], P=95%.

50 025 035 ' : | - - ~

gg 015 0.20 3‘;: gfﬁ Thé tich ngan chifa cin cia mot don nguyén bé ling ngang dot I s& 1a:

—2 S0 o015 020 W, 17936 N
= nﬂ = =1495m’

dl‘j]éu véy, 'ti'r két qud nay cho thy cin the hién lim thodng sd bs d€ dim bio
U Ki¢n: Ham ludng chdt 1o ldng trrde khi din dén cong trinh x1¥ 1¥ sinh ho
;.i;n’dat =< 150 mg/L. Tinh todn b& lim thodng sd bd c6 thé tinh tuong tr nh:;
“ ;mh & phwong 4n 1. Céc thdng so c_l:i bidn phuc vu cho viée thi€t k& b lam
0dag so bd trong phuong 4n I vin gi nguyén nhur ¢ phirdng 4n I.

O day: n 14 s8 don nguyén bé ling, n = 12.

- Sd db bé tri bé Hng ngang theo két quai tinh todn & cich tinh thit nhit duge
gidi thiéu ¢ Hinh 3-37. |
b) Tinh todn bé ling ngang (dgt I) theo phuong phdp ciia Jukov.A.J

Ham Wegng chdlt I Itng con lai trong ndc thdi sau khi thwc hién lam thodng

sd bd vi lang véi hi S5iE= S : -
g vO1 hi€u suat E = 65% (Phu II,I_L‘- B) duge tinh theo cong thitc: Phudng phép tinh cita Jukov Al ¢6 xét d€n mit 88 cdc yéu 1§ sau diy:

- Vin t6c dong chiy phin ph&i khéng déu theo toan b chidu dai cia bé
ling ngang; ' 5 &
- ' Chuyén déng twong d6i déu theo chidu dai bé ling ugaﬁg chi dat dude &n

* dinh tai vi tri cAch ddu b€ ling mdt khodng cdch nio d6 khi chiéu cao I6p
“hoat ddng” trong b€ dat dudc &6 siu tinh todn.

c, = Ce(00-E) _ 297.120100-65) _
100 100 - B

Iﬂ4mgfL

Gid tri ndy théa min yéu ciu quj di
14 1] qui dink: hdm lugng chit Id line tron i
din d&n cdng trinh x& Iy sinh hoc < 150 mg/L. PRSI

Ham higng NOS,y sau khi 1am thodne s¢ ba v - | . - |
: va ling gid - | :
i 18 g1am 35%, con lai: .'__ S¢ 46 tinh todn b€ Hng ngang theo phudag phdp clia Jukov. AL dugc gidi
L, =L,.(1-035)=213,86(1-035) = 139 mg/1 ¥ thiéu & Hinh 3-38.
. ; . . ' - 1 ; -
o ;‘ i # : . [
Tong k€ tich ngan chita cin ¢i ' ' U doan diu ciia b€ ling, van téc dong chdy phin phdi khéng déu theo chiéu
cia b€ i i ; i - P
| 8¢ ngang dot I dugc tinh theo cong séu cia bé. G cdch ddu bé ling mét doan L,, ddng chdy bit ddu chuyén dong

. thife;

d&u theo dién tick i€t dién w6t cia bé va dat t6i 46 sau tinh toén. G doan L,
vin 10c dong chiy thuc 1& dat vin td¢ tung binh tinh todn vy, ciia dong chay.
Trong doan Ls, do 4nh huéng clia ddng chiy tip trung sau khi ling nén db
siu tinh todn clia dong chdy gidm va vin 8¢ thyc t& lai ting. |

-
. 4 '
__' . . =
L -
r
g - i
:
l:-
L5
i
- -"._."-u__ A P o
[ Frvc .
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W = C, XQxExt _297)2x580438%65x8 .
(100-P)x1000x1000  (100-95)x1000x1000 — . /°=6™
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3400 38647 :
HINH 3-37.

* 8¢ dd bd tri cum bé ling ngang.

- Mudng phéin ph&i nudc thii dfu bé; 2- Bb phin truyen dong; 3- HO tip trung cin; 4-
Véng xich gat ciin; 5- T4m gat can; 6- Truc trayén dong: 7- Vong xich gat chat ndi: 8-
M&ng thu chiT n8i; 9- Mudng thu nudc sau lng; 10- Ong x3 cin thiy tinh; 11- HS van
X4 éﬁﬂ 12- Tém chin hudng dong diu bé; 13- Ong din cin widi d&n b& métan.

http://sachxua
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Sd &6 tinh todn bé lAng ngang theo phiong phép ciia Jukov. A. L
Dd sdu trung binh ciia 1dp nwdc § doan L dudc tinh theo cong thic:

_H+h, 24025
® 05 g5 oM

Trong d6: H = D6 sfu 16p mube trong bE ling ngang, H =
h, = 2,0m;
Chicu cao 18p nu6e chuyén dong § ddu bé 1ing, hy= 0,25m.

1,5 + 3,0m. Ldy H =

Tdc 46 dong chidy & doan L;:
v, -vl,,:-:il—-—ﬁ %-lﬁifimmfs

ith E

Tru:ig d6: vy, = Tc 46 1ing tinh todn trung binh, vy, = 8mm/s.

Khodng cdch L, (ndi chiéu cao 16p nudc dat d6 sau tinh todn H = 2,0m), ducc
tinh theo cbag thitc:

_115# 11‘,2"':l -0.25 =82764 ~83m

Trong d6: K = Hé s& thue nghn;ém phu thudc vao vy, cia dong chidy (Hinh 3-39). Vi
vy = Bmm/s, ta ¢6 K = 0,154,

thuvienso info
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0.20

0.16

e e e

0,12 f——

i
- iy

0,08

0,04

[T pes— P

]
0,00 * - ’ - mm/
S0 v 2 8 47 5 6 7 8 9 qpVw(mmh)

HINH 3-39.
Su phu thude clia hé s6 K vio vy,

Thoi gian nwée chdy qua doan L, sé [a:

L, 83

b=t =557 %1000 = 544,62gidy (hay 0,1 5gid)

v

Sau thifi gian nay, cling vdi dong muéc, hat 1o litng ChlljFéI;' dong tir a dén a”

(Hinh 3-37) va ldng dudc do siu h,:

b=t x w; =1 (u,— w,) = 544,62 (0.3-0,08) =119,82mm ~ 0,12m

Trong d6: u, = Téc dd Hng cda hat ig ling trong nudc khi ditng yén, u,=0,3 mm/s:
u = Tdc df ling clia hat 10 lifng khi nudc chuy€n déng véi vin tdec v,
W, =

T‘ﬁc dj thanh phan ding cda déng chiy g véi vy, mm/s 13y theo
bigu d8 & Hinh 3-40. Vdi v, & doan Ly (v;) bang 15.24mm/s, t2 c6
w) = 0,08mm/s, '

D€ hat 10 lifng di qua phin chiéu siv con lai (H ~ b,) ¥ng v6i quy dao tir a’
dén a”, can thdj gian t,: |

t2=Hf—h,= h, __2000-120
u, L, —-w, 03-0012

= 6527,78gidy ~ 1,813 h

Trong d6: u; = T&'::dﬁIingcﬁahatiﬂlﬁngﬂngvﬁi?ﬁnt&ﬁmgbinhcﬁadéng
chiy, 2 = 0,3mm/s; " &

w; = Téc 4§ thanh phin ditng dag vdi v = Smm/s, w = 0,012mm/
theo bi€u 46 & Hinh 3-40), : T s

oo wEeTAT ”-\.'.-,.E-;..-.:{ [T ':-!

e

-4

L:\.'Nl
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W, mm/s

A e —
I:.l_','l "5 10 15 20 25 30

Vi, mm/s

HINH 3-40.
Tdc db thanh phin dfing w, Wng v6i 1 49 trung binh & doan L, v, (mmjs).

Véi thi gian wén, ha;t 1¢ Ning chuyén :‘Iﬁngl duge mot doan dai L
L, =v, xt, = 0,008x 6527,78 = 52.22m

V& cudi bé ling, 46 siu cﬁuy@n dong ciia dong chdy gidm nhung vin tdc

ddng chidy lai ting. Chiéu dai L; clia doan cé van tdc dong chiy ting d6 ducgc

tinh theo cong thic:

* ‘H 20 |

L,=—-= =3,460~3
>T%B 0577 i

Trong d6: p = Gée thu hep cita ddong chdy khi nuéc thdi sau khi ling tip trung vac
mdéng thu cudi bé; p =25 - 30". Chon = 30", '

Chidu dii tinh todn cia b Ling ngang:
A +I_Q+L3=E,3+52,22+3,_5=64,02m
Chiéu rong 1dng cong ciia b€ Hng ngang:

B= an.: 5 I“ggl
CvexH  0,008x20

Tir k&t qud tinh todn, chon kich.thide b€ ling ngang nhy sau:

Chon 14 ngin, vdi be ngang clia mbi ngin b = 9m.

httn://sachxua thuvienso info
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Hiéu sudt ling cin dat dudc & bé lng ngang:

£ - Ci ~150)

¢) Tinh toén bé ldng ngang theo cdch thi ba

x 100% = lﬂﬂ% 31,53%

(309,5-130)
‘3095

Dién tich mit thodng clia bé trén miit hang {ng vdi luu leong trung binh tinh
theo chng thirc: .

Qlinga _ 103980
L, .
Trong d6:  Qf aea Lwu lugng trung binh ngay, Qg ,.a= 103980 m*/ngay;

L, = Tai uong thi€t k& gng véi vu lugng trung binh ngay, L, =
34m’/m* ngay (xem bing TK-4).

F = =3058,23m’

Dién tich mat thodng ciia bé trén mit bing g véi hn lugng 16n ohét tink

theo cong thite: _

Qraxase 120780
L,

Trong d6: Q¥ e« = Luuludng 16n nhitngiy, QF,, res= = 120780 m’/ngay:

L, = Tii trong thi€t k& ¢ng vdi lvu lugng 16n nhit ngay, L, =
85m’/ m®.ngay (xem bing TK-4).

=142094 m?

F, =

So s4nh F, va Fy, chon F =F, = 3058,23 m”.
Thé tich ciia bé ling ngang dot I tinh theo cbng thifc:

.V =FxH=305823%3.6=11009,63m"

Dién tich mat bing b&, F=3058,23m%

Trong d6: F .
Chiéu cao cong tic cfia bé, chon H=3,6m.

H

‘Kiém tra lai thoi gian It nitdc ciia bé ling theo cong thic:

V1100963
Qe 71314

=1,54h

Chidu dai viing Iing chon sao cho t§ $6 L : b 16n hdn 3 : 1 va tinh theo cong
thadc:

httn://sachxvia thuvienso info
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[ = F _305823 2 ape
nxb ' 14x6
Trongd6: n = S8 don nguyén cong téc, n= 14;
b = Chiéurdng cliz-mdi don nguyén, b=6m.

Chon bé ling ngang gom 14 ngin (14 don nguyén), kich thudc cdng tic clia
mbi ngin [3 L x b = 36m x 6m. Thdi gian ling thu'-: t€ Wng vdi kich thude da
chon la:

W LxbxHxn 36x6%x3,6x14
T k 71314

max-h

=1526h

Chiéu cao xdy &Hng clia b€ l4ng ngang tinh theo cong thic:

Hy=H+h +h+h;=36+03+04+03=46m

Trong 86: H = Chiéu cao cong tic ciia b 1ing ngang, H=3,6m;
hy = Chleucaaldptmnghﬁa h;=0.3m;
h; = Khningcﬁchiirmm:nwﬂcdcnthanhba hz-f.ldm
hy = - Chiéu cao phin chifa ciin, h;=0,3m.

Tinh tosn aerdten két hop véi bé Eing dgt I
Aerdten — ling ddt I 1A cng trinh k&t hop thc hién hai chifc ning:

(1) Oxy héa sinh héa céc chit bin hifu cd ¢6 mit trong nu6e thdi (qud trinh
biin hoat tinh) & ngin aerdten; vi

.{2} Ling bitn hoat tinh & ngin ling, n:rdng w nhir b€ Mng dgt 11,

Sd d6 nguyén Iy cdu tao cda ﬁr:rﬁteu k€t hgp bé ling dot I dude gidi thigu &
Hinh 3-41.

D3i v6i loai cong trink nay, nude thii dude phin phdi doc theo chiu dai bé
nén t8c 46 oxy héa sinh héa dudc thyc hién mot cdch diéu hoa hon.

Thsi gian lim thodng (thdi khf) nude thi trong ngin Aerdten (ngin oxy héa
sinh hda A) dudc tinh theo cdng thifc:

- hmrma
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L. =L, 13915
t= - -
a(l-s}p 34x(1-03)x18 i

Trong 46: L, = Ham lugng NOSy, cita nwSe thii vio ngin aerdten; L, = 139 mg/L;

L = Ham lugng NOSy clia nuc thdi sau xit 1y, L, = 15 mg/L; '

a = Liéu ludng bin hoat tinh, tinh bing ¢/L. BFi véi nudc thai sinh hoat,
iri 3 a ¢6 thé 14y theo Bing 3-28 (theo Piéu 6.15.5 - TCXD-51-84):
2= 34/,

s = Dg tro cia biln, 461 v6i nude thai sinh hoat ¢ thé 1y s =0.3;

p = T8c 46 oxy héa, mgNOS,, clia | gam chit khdng tro chia biln trong 1
gid. p c6 the 18y theo Béng 3-29 (TCXD-51-84), p = 18 mgNOS,/s.

@ Ngin lng (BE ling dge I
'Dng din nudc thai
1511g din khi nén
1’5:@ dédn bon hoat tinh du
Thanh 43 ng
Hio k§ thujt
Ming thu nudc sau ling
Lan can siit
Pan nip hio k§ thudt
Tim x6p,phin ph&i khdng khi nén

=R S S LW T - PO % e

HINH 3-41.
8d 46 nguyén If cdu tao clia Aerdten k&t hgp Ling IL.

T '{;ﬂj‘.gn‘\-::f':-'.'-\.". [

S AL T YT

Chuomg 3 — TINH TOAN THIET KE HE THONG XU LY NUGC THAI BO TH] 420.000 DAN 214 |

- {mg/L)

BANG 3-28.
Liga hﬁjng biin ciia cdc ki€u aeréten Wng vﬁ“i hﬁm Iugng NOS; cita nude thii

oy,

NOSR ciia Ligu ludng bin (g/L) l‘.ing vdi loai bé aezbten |
mi6c thai Aerdten khong ¢6 b€ Aerdten — BE ling - Aerblen cd b€
{mg/L) t4i sinh bln hoat tinh dot I sinh bitn hoat tinh
100 12 - 3 -
101 + 150 L5 34 _
151 =+ 200 1.8 37 -
> 200 18 =3 4+5 ; a = am
T Ghi chi: 2 - Xdc dinh theo phu luc G (Tiéu chudn X4y dung — TCXD-51-84).
BANG 3-29. |
Gi4 tri p, mg NOS»/ g.h

Gi4 tri p (mgNOSa/g.h) dng v&i NOS;,

clia nude thai sau xd' 1Y, L, (mg/L)

15 20 25 30 40 =350

NOS,q clia nudc thai dwa vao aerbien

1. Aeroten khdng tdi sinbhbiinkhia <

1.8g/L: -
- 100 20 22 24 27 35 47
200 22 24 28 32 42 57
2. Aﬁrﬁtenkhﬂngtmsmhkhl a> 1.8s/L
vi Cﬁ tdi sinh:
150 18: 2% 23 26 33 45
200 20 23 26 29 37 50
300 22 26 30 34 44 60
400 23 28 33 38 33 13
= 500 24

20 35 41 58 82

Thosi gian 1im thodng tinh theo cong thitc trén ¥ng v4i nhist d6 wung binh
nim ciia nude thii bing 15°C. Trong trudng hgp dang xét, nude thdi cd nhiét
d6 t, nén thai gian lam thodng phiinhin vai (E5°1).

Do dé vﬂihzmmcé:

15
{=2804x-—> =1736h
*25

D& bdo dim cho Aerdten — BE lfng dot II lam viéc binh tindng va 6n dinh,
thdi gian lam thodag dudc ting thém 2h. Khi 46:
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212 __ | Phdn thit hai - XU LY NUOC THAI DO THI VA KEU DAN CU
t1=1,736 +2=3,736 h
TOng thé tich ciia ngiin Aerdten dutde tinh theo cbng thife:

Wa = Qe x 1 = 6608,3 x 3,736 = 24688,61 m®

Trong d6: Qi = Luu lugng trung binh ciia muGe thii (m*/b) qua thai gian théi khi 4h tr

§ d€n 11 gid sdng (14y theo Bing 3-2):

o= 64714+ 71314+ 67214+ 6109,0)
4 :

Chiéu dii tong cong clia bé duge x4c dinh theo cong thite:

=66083m>/h

__ W, 2468861
HxB, 4x8

=771,52m .

Trone d6: H = B0 siu cong tic clia b, H=3 +.ﬁm{Biéu6.15.13-TE}ED-51-E4L
chon H = 4m; o

B, = Chiéa rong ciia moi ngin aerﬁtén, chon bdng 8m.
S8 ng&n cia bé, n = 10:

€hiéu dai mdi ngin:
L 771,52

l=s—=a—=l =
- m T7.152m=772m

Chiéu rdng tinh todn cBa ngin Iing duge tinh theo cdng thifc:

B, = Quaxs _ 1981

= =4, e
axHxv, 10x4x00] 9525m=5m

Trong d6- Qm;“

s = Luuludng 16n nhat gidy, Quuxs = 1,98 1m’fs:

H = D¢ sdu 16p nudc trong ngin ling, 1y bing 46 siuv 18p nude trong
aerdten: H = 4m;

vi = T6c d dong chiy trong ngan ling (dang bé ling ngang), v, =5
+ 10mm/s (Bieu 6.5.4 - TCXD-51-84). Chon v = 10mmys, hay
v =0,0lmfs; | |

n = 86 don nguyén clia ngin ling, 14y bing s& don nguyén cha
aerften: n= 10,

Khodng cdch h tir g& dudi cia nfdng ngan dén diy bé dudc tinh theo cﬁlllg
thive: |

i 3 ey
T (R oy . o~y ',J.?—'w - s L 5 i - - . . gl e =
BOER Gl o r i --‘"?;'l‘?rl.'_-p':_'k.':f Wl frt P E T TR T e b, e ) PR PO B Tl T e 21 i 50 - g £ 3 SRy M o e
pRr e e T R T e e - Ery (o A T ERE T S R BT I
; 3 LR A R 2 e B F e e B
s L ; I

CRURRE R e

Chutomg 3 — TINE TOAN THIET KE HE THONG XU LY NUOC THAI PO TH] 420.000 DAN 943
e Qmaxs L .

axLxv, 10x77,2x0,0035

Trong d6: v;= Toe do chuyén déng clia nudc thdi qua khe hd ing vGi luu lugng 1on
nhit, v; = 3,5 +4mm/s. Chon v; = 3,5mm/s = 0,0035m/s.

le lwgng riéng ciia khong khi (luidng khdng khi cin thi€t cho 1m’ nuéc thii,
con goi hvu lugng khong Khi don vi} dude xdc dinh theo cong thic (Pigu
6.15.10 - TCXD-51-84):

_ Z(L,-L)
K, xK, xn, xn, <, -0

D

Trong d6: D= Luuhsong riéng chia khdng khi, m'/m*;
Z = Luu lugng oxy ciia khong khi, tinh bing mg/mgNOS,, va dudc x4c
dinh nhy sauw:
- Khixit I§ hodn toan :Z=1mzmg;
- Khi xi¥ 1Y khong hodn todn :Z=0,9mg/mg.

K, = Hs s tinh d&n ki€u thi€t bi phin tin khodng khi. D81 véi thist bi

" phén tdn khi dang tao bot khinhd, hé s5 K, duge x4c dinh theo
Bang 3-30 (Piéu 6.15.10 - TCXD-51-84);

H& s& phu thude viio @0 sdu dit thi€t bi phin 14n khéng khi, 18y theo

Ky =
Bing 3-31.

n; = Hé s0 tinh d€n dnh hudng clia nhiéi df clia nuGe thai duge xdc dinh
theo cong thiic:

m=1+0,02 (,,—20")=1+002(28-20)=1,16
3 diy: t, = Nhiéi 46 trung binh cia nuc thii irong nhiing thing he,
ty = 28°C;
n, = Hé s& tinh d&n quan hé giita 3¢ @6 hda tan clia oxy vio hén hop
audc thii va bitn vdi toc & hda 1an ¢lla oxy rong nude sach (o; con
dudc goi la hé s§ chat lugng nudc) 18y nby sau:

- i véi mrde thai sinh hoat, n, = 0.85;
. D&i vé: nudce thii sinh hoat ¢6 chita chit hoat tinh bé mat

13y theo Bang 3-32;

D5 hda tan cfia oxy khing khi trong nuéc, mg/L. duge xac dinh theo
ciing thifc:

C
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Odiy: ¢, = DS hoa tan ciiz oxy trong mr6c (mg/L) phu thudc vao
nlnétdgvﬁips?fﬂﬁ'ymeobingthhdﬁhﬁatanﬁﬁa
- oxy cia khi quyén trong nuiic (Bang 3-33);
B B h = Ddsin dic thi€t bi phan tén khdng ki, h = 4 m:
C = Nong 48 trung binh cia OXy trong ngdn aerSien, 1y bing 2mg/L..
BANG 3.30. | |

HE s K, ing ?mﬁsﬁﬁ.giﬁs; dién tich vix il B
ngin aeréten F ' ng duge théi khi F, va dién tich

; F ?,;Jj 0,1 0,2 0,3 0.4 0,5 075 10
] ; 147 168 13 194 0 :

I afmz . ¥ ) 2‘1 . ; 21--{3 2\13

max {I1"/m".h) 3 10 20 30 40 M. 75 100

Ghi cht: Iy, - Cutding @5 1am thodng 16n nhat, m*m2.h.
Véit 56 F,/F dugc Ira ¢hon 12 0.4 va ting ¥6i Ly = 40m™m’ b, ta c6 K; =194
BANG 3-31. | |
Gis tri K; dng véi 4§ sdu h dat thi€t bi phan tdn khéng khi (m)

im 05 08 07 08 09 10 3 4 3 6
II_(% 040 046 060 080 090 1,00 208 25 295 33
W8 42 38 0% 28 24 40 35 30 ot

Ghi chi: 1y, - Cudng d6 lam thodng nhd nhat.

Chon h=4m, khi d6 K; = 2,52 ing véi I, = 3,5m*m? h.

BANG 332,
Tl"i Sﬁ’]'l: ﬂﬂg vidi ti 56‘ FlfF
F,/F 005 0,10 0,20 0,30 0,40 0,50 0,75 1,00
o 05 061 0,64 0,66 0,72 0,77 0,88 G’QQ
Vai Fp"F = ﬂ,4 nhu g3 EI'.H;!'H.,. iy = D,TE | |
BANG 3-33,
D{ hoa tan chia oxy trong nuée ¢ dp suat khi quy&n {"?ﬁﬂmrﬁl-lg]
Nhi€t 45 cfia nude, °C 10 20 30 40 50
D hoa tan cda Oy, me/L 543 44.3 37,2 329 27,8

fJ'ng vdi nhiét 45 28°C, C, = 38,0 mg/L.

[

Chutomg 3 - TiNH TOAN THIET KE HE THONG X0 Lf NUOC THAI DO THI 420.000 DAN 215

Tir &6 tinh dudc tri s6 iu Iugng riéag ctia khong khi (D) nhu sau:

Z(L,-L,) _ CL1x(39-135) ~077 m%g?’l.
D =R XK, xm x0y(C, ~C)  194x252x116x0,72(4538-2) :

Cudng do 1am thodng, m*/m’.h dude tinh theo cdng thurc:

DxH _ 0,77x4 _ 0.824m>/m? .k
= 3,736

=

. Vi diéu kién nhu sau:

L KBIT> L. (xdc dinh theo gié tri K; a4 14y) thl phii ting thém dién tich
viing Jam thodng Fy; ; = .
5. NEuT < L (xdc dinh theo gid tri K, dd 14y) thi phii ting thém lvu higag
khdng khi d€ dat dudc bing L. :
K&t qua tinh todn cho thiy 1= 0,824 < I = 3,5 m*/m”h nén cdn phdi ting
thém teu lugng khong khi d€ dat dugc . Khi d0:

D= 1_“““_:’{1: ol 35“i’T3ﬁ - 3,2691“3;“13
H .

Lugng khéng khi téng cong dudc tinh theo cong thifc:
V= t: % Q = 3,269 x 6608,3 = 21602,5 m*/h.

d&u khéng khi trong 16p nudc & ngan lam thodng ¢6 ¥ nghia

Viéc phan phéi ing
o trinh oxy héa sinh hoa xdy ra véi hiéu quid cin

quan trong d€ bdo dim qua
thiét. | |
Khi chon thi€t bi phin tin khong khi dang tao bot kh,j, nhé thudng si'r t:h_xflg céc
s x6o. Khong khi duge bom qua céc Sng chinh d&n Sng difng 10i méng 6
141 cdc tfm hén hop keramdit — oxyt nhom (va bing mot s& vat li¢u khac...).

S6 lli’t.;!nglcﬁc 1#m x6p dudc tinh theo cong thic:

N F"h-:lﬂ{]ﬂ _ 21602,5%1000 —3000tAm
60x=d 60x120
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Trong ¢6: d = L lugng don vi cia khong Khi. D61 v6i tim x&p kich thute 0,3 x03x

ﬂ.ﬂdgt, d =80+ 120 Liphit. Chon d = 120 L/phut.

S0 lwgng tim x6p ciia méi ﬂgﬁn bé:

. N. 3000
ﬂ]=-;=-?_ﬂg=3ﬂ{]tﬁ‘m

Cdc tdm x8p awde bS tri thinh hai hing, mE‘i hing gom: 300 : 2 = 150 t4m

211?2. t:;ms;ip dé phin tdn khong khi c6 wu di€m hon so v diin
va hé ung khong khi I6n hon dén 1.75 lin. Tuv nki

V: _ _ i . Tuy nhign chi i
nhuge diém Ia cdc chit 6 nhidm, bui trong khéng . il

g 1 khi, vi sinh vit phét trién c6
tl:f lam bit cdc 16 réng ciia tim x8p, lam ting tn thit 4p Irc. Do vy, cin
t n hinh hoan nguyén cic tfm x0p d6 dinh ky : i
hodc ding axit clohydric 30% d& t4y sach. '

gongc6 15

‘Cﬁn. viée phin phéi nude thidi vao ngdn lam thodng dugc thyc hién bin
E;‘Hng éng phin phsi Ftit doc theo chi€u dai cia ngin bé (hnﬁc hﬁné mn‘cmg
B chay doc theo chifu daj b€ vi ding cdc Spg nhianh d4& ;;han phdi mrﬁE

vao b&). Khodng cich gi i - 55 SN
agangctabe. - B ¢de voi phin phi audc thii Iy bing 2 lin chidu

LI=ZB=EHE=]ﬁm

Bun hoat tinh & ngin ling (nhy bé ling dot I) cling dudc thirc hign bing cdc

dutng dng hiit bdn (do mdy bom bd ]
g e b B n) dit. cich nhau mét khodng L, = 20m

Thé tich bitn hoat tinh sinh ra trong ngin ling dlfajc-ﬁnh theo céng thic:

W, =——0xQx100 160x66083x100 .
(100-P)x1000x1000 ~ (100-99.4)x1000x1000 . ¢+22 /b

- . dw, lay theo Bang 3-34: i o
: mgmaﬂﬁI::lﬁﬂgfm"’;- | E ung véi NOS,, = 15

p D6 3m ciia ban hoat tinh dir, P = 99,4%,

bing cdch théo g3, co sach

Chutong 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI DO THI 420.000 DAN 217 .

BANG 3-3.

Lugng bimn hoat tinh du khi xi& Iy sinh hoc hoan toian § aerdten phu thudc

viao NOSy sau xd' Iy S
NOSypsauxily,mgl 15 20 25

Ludng biin hoat tinh dif (b} tinh bing g chit khd/1m® chdtléng 160 200 220

Tinh to4n b€ nén bin (kiéu ling ding)

Biin haa.!; tinh du; 6 ngin ling c6 dd 4m cao (99,4%) cin thuc hién qud trinh
nén bitn d& dat ¢4 §m thich hop (96 + 97% ) cho qué trinh ché bién ¢in & bé

_ métan. Nhiém vu clia bé nén biin 12 Bam gidm d¢ 4m cda bitn hoat tinh dut.

50% lugng bitn hoat tinh tif ngan ling ducc twan hoan trd lai bé 1am thodng s¢
b3, 50% con lai s¢ dudc din d&n bé nén bidn. C phuong 4n thit hai nay, chon
b& nén biin dang bé ling ditng A€ tinh todn thiét k&. Sd d6 cdn tao ciia bé nén
biin dudc gisi thidu & Hinh 3-42.

Tinh todn b& nén bin ditng dwdc tinh theo cdch khdc so v4i phwdng 4 1 va
adm céc ndi dung sau diy:

Lugng bin hoat tinh dv dan dén bé nén biin:
Qug =0,5%x W, =05%17622=8311m°/h
Dién tich hifu ich clia b& nén biin ding dugc xdc dinh theo cong thite:

g o e _ 8811x1000

=244.75m>
Vv 013600

Trong d5: ¢we = Lum ludng bin hoat tinh dir dan vao bé nén bitn, qpe= 88,11m’/h;
v, = T8cd6 chiy cha chitléng & ving ling trong b nén bitn ki€u lang
ding, 1dy theo Biéu 6.10.3 - TCXD-51-84: v; = 0,1mm/s.

Diér tich ng trung tim ciia b€ nén biln difng dude tinh theo cong thife:

Qg _ 881131000

- =0,874m?
v,  28x3600

g 8

Trong d6: v;= Toc d6 chuyén d3ng cla bin trong Ong trung tim, v; = 28 + 30mm/s,
chon v; = 28mm/s.
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Chuomg 3 - TINH TOAN THIET KE HE THONG XU LY NUGC THAI BO THI 420.000 DAN 249
'Pudng kinh cia b€ nén bin:
D= ’£ = 4%61.406 8842 =~9m
T 3,14 |
g Pudng kinh 6ng trung Em:
2 PO ol o WY N
Y 314x4

Pudng kinh phén loe clia Ong trung tdm:

&=1,35d=135%x0,527=0,711m

_ Pudng kinh tim chdn (xem Hinh 3-42):
dy =13d,=13x0711 =0,924m

Chiu cao phin lng cda bé nén biin ding dudc tinh theo cong thic:

i H; = v, x t x 3600 =0,0001 x 10 x 3600 = 3,6 m
i Trong d6: 1 - Thi gian ling bin I4y theo Bang 3-13, 1= 10h. |
i Chiéu cao phin hinh n6n vi g6c nghién 45°, dudng kinh be D = 9m va difing
kinh cfa dinh ddy bé: 1,0m s& bing:
o B B
HINH 3-42. | | : b, ) e
80 d6 c4u tao b€ nén bin (dang bé ling dirng). |
1- Ong din bin hoat tinh du vio b&; 2- Ong trung tim; 3- T4m hit; 4- Mang vong thu _ Chiéu cao phin bin hoat tinh d nén dugc tinh theo cong thife:

nirde: 5- Iﬁng dan nudc ra; 6- 6ng X4 cin. | |
Yy hy=hy—hg-bp=40-04-03=33m

| Trong d6; h, = Khodng cich tr day 8ng loe dén tim @m chin, ho= 025 < 0.5m,
E . 18y ho = 0,4m; |

: - hsy = Chiéu cao 13p trung hoa, by, =0,3m.

Dién tich tdng cong clla b€ nén ban ding:
F=F +F;=24475+ 0,874 = 245,624 m*®

Chon 4 bé nén bin didng, di¢n tich mdi bé s 1a: Chiéu cao t3ng cong ciia bé nén bin dudc tinh theo cﬁﬁg thitc:

=61,406m* k : Ho=h; +hy+h;=3,6 +4,0+0,4=8m
é Trong d6: h; = Khodng cach tiY muc nude trong b& nén bin dén thanh bé, hy = 0,4m;

e |
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I?f; tich ra trong qud trinh nén bin dugc din trd lai bé aerdten d€ ti&p tuc
X 5 |

Tinh todn bé métan

Céc loai cin dugc xif ly & b€ métan bao gom: cin trdi tir bé ling dgt I, bin
_ ]?ugt ﬁuh dir sau khi d nén d&n 46 im thich hdp, ric dﬁ-nghién nhé.

B& métan dugc tinh tofn nhir d3 tinh & phuong 4n I,
“Finh todn thi€t bj lam khé ciin bing phuong phap cd hoc

- BGi v6i tram xit 1y nudc thi o6 cong suit tudng d5i I, vigc lim khé cin &
sin phoi bin khong phii lic nao ciing thetc hign dude, bdi vi- |

» MOt12 sin phdi bin chiém dién tich qud 16n;

* Hail2 c6 thé 6 cdc mii hoi thdi dit trung, rudi nhang phat trién c6 khi

ndng gy 6 nhiém mdi rudng xung quanh.

Trong phuwdng 4n I nay, chon phuong phap 1am kha cin bing loc chin khong
d€ tinh todn thi&t k& (ngoai lo¢ chin khéng, qui tinh 13m khé cin bing
phitoing php cd hoc cdn ¢6 thé duge tién hanh rén thiét bi i t4m, may loc &

bing tdi, miy loc khung bdn v.v...). * | ’

Hinh 3-43 gidi thidu so 48 cong nghé lam khd cin bine phon phdp loc chian
- - -
: 3 g P g P I -

NGi dung tinh todn hé thdng 1im khé cin bing loc chidn khéng g6m cic phin

sau: :

* Ludng cin can Jam khd d€ dat 46 £m 6r 97 + 98% (cin tir b métan)
d€n d6 4m sau loc chan khéng 13 80%: -

~* Lua chon thi€t bi loc chin khong;
o Tinh todn thi&t bi ri¥a cin;
 Tinh todn b& nén cin:
* Tinh todn b€ dong tu cin.

Chiwng 3 — TINH TOAN THIET KE HE THONG XU LY NUOC THAT BO TH] 420.000 DAN 1 221

Dung dich keo ta ¢ao phin 1t Dung dich phén nhom

¥y
P

o — i . S ——— ———

HINH 3-43.
$¢ 46 cong nghé lam khd cin bing loc chin khdng.

1- Bé metan; 2- Ngin dinh luong; 3- Bdm bun (bom pisténg); 4- Bé chita nﬂﬂcldé n'l'g
can: 5- B& nén cin; 6- BE tiép nhin; 7- Ngin keo ty; 8- Thi€t bi loc chén khong (Be
loc chin khong); 9- Bing tai chuyén bin d3 nén; 10. Bom chin khong; 11 vi 12- Céc
binh chia; 13- M4y bom dé dva phan nude loc vé tram xif 1¥; 14- Tram khi nén.

a) Tinh Iitgng c@n cdn lam khé dén dp dm 80%

Ludng cin cin Jam khé 13 t9ng lugng ciin: cin woi bé 1ing dgt 1, bitn hoat
tinh du sau khi nén, ric di nghidn nhé v2 cin xa tr b€ 1i€p xic: W = 680,31

m’/ng.d (nhv @4 tinh todn trong phuong 4n I § phin sin phoi bim).

Thé tich cin @4 lam khd & 49 dm P, = 97% d€n 46 4m sau khi loc chin
khéng P,=80% dugc tinh theo cong thifc:

100-F, 100-97 3
=W =68031 =120m"/ngd
We=Wioo-p, = %! To0-s0 ®

b) Chon thiét bi loc chin khong
Dién tich cOng tic cita thiét bi loc chin khong dugc tinh theo cong thife:

_ W(100-P)x1000 _ 68031x(100-97)x1000 _ 5, o)

Wi 1xqx100 20%20x100
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' =
. . : E&F .

Cong suit cia thidt bi i 5ng, ¢6 the T
0C chin kho:
_. W £ > 13y theo Bing 3-35,

I

q

Pai ugng (gié tj) chin khdng Kai thre hicy ho '
‘ . f¢ meén loc chin khong 14y rong khod
300 + 500 mmHg, 4p suat khodng khi nén thi vio cdin 0,2 + 0.3 Icg.-'cm%. e

Cong sudt ciia c4c bom chin khong dudc xdc dinh da vio didu kién;

- E;:gll:qﬂlghci; k:ﬁﬂgk khi 0,5 m’/phait trén 1m? dién tich loc. cé ¥ nghia la:
ua chin khén ¥ W, = ‘
s o g trong truding hop dang xét: W, = 0,5 x 20 = 10

Luu Iudng khéng khi nén 0.1 m®/ ? di
C 7 phiit trén 1 m di€n tich loc, ¢3
bom chén khong c6 cong sudt: W, =0,1 x 20 = 2 m*/phiit. o _Eh*;m

Tir k€t qud tinh todn do, lya chon loai mdy bom chin khﬁng thich hgp
<} Tink todn thist bi rita cin ' ;

Trwe khi Jam rdo nwgce frong cin (lim khd cin) & thiér by loc chin khﬁng

(hodc loc €p) cin thurc hién rita cin by tha;
- + - 1 H nuﬁc -
g duge 15y nhy sau: 8 nuge thii d3 x¥ If. Lugng nude rita

* D3&ivéicin lén men ty bd ling dgt I: ;= | + 1,5 m¥%m™

* DG vdi hdn hop cin troi va bitn hoa ; '
: at tinh d . :
men §10: g, = 2 = 3 m mp: ¥ dd nén trong didy ki¢n lén

* Nhutrén trong diéu kién ién men nong: g, =3 + 4 m*/m°

ln* dién tich tinh todn thu duge, Iva chon thiét bi loc chan khéng thich hap ]
kh? cat:alnge vOi cdc dic tinh k¥ theat trong @¥ng. Vi du, thi€l bi loc c:hi.u
ng sin xudt tY nudc ngoai ki€u BOY dugc gidi thién 3 Bing 3-36, | [

(I:fg. aal:hu:é nh.ﬁg cac loai thi€t bi loc chin khong ma higu tUdng t néu trén
C chung loai khic twdng wng), khi d6 (Vi du) chon 3 thi&t bj lo¢ chin

khong (3 cong téc) va 1 du ph d hi ' i di
ey U phéng ma hidn BOY 20-2,6 v6i dién tich loc cong

- B
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BANG 3-35. _ -
Cong suit clia thi€t bi loc chan khéng, thiét bi loc ép va 46 4m ciia cinloc
ik Cong suit P& im cla cin d3
Pictinhclacin (kg cinkhd/m’h) - dudc loc (%)
Locchin Locép  Locchin  Locép
khong L khéng
Cin l1&n men tir b€ ling dot 1 25+35  12+17 75+77 60 +65
. Can widi it bé lang doi 1 3040 1216 T2+75 55+ 60
'HBn hopcan wioi tir b€ lngdgel 2030 S5=12 75+80 62+75
va biln hoat tinh 43 nén
Hinhopcinlénmen (rcintugi  20+25 10+16 78+80 62+ 68
va bin hoat tinh d3 nén) trong :
diéu kién dm :
Niwf trén trong di€u kién néng 17+22 1+13 98 =80.. 62+70
BANG 3-36. - K
Nhiing dic tinh k¥ thuit clia mjt loai thi&t bi loc chén khong
- Dién tich Kich thudc udng (m) Trong Thé tich (m")
M3 hiéu loccébng  DPubng Chidu  lwgng  Binh  Thiétbi
dc(m®)  kinhD  ddiL . (Kg) chiia gom
BOY 40-3 40 3,0 4.4 18000 3,7 08
BOY 20-2,6 20 2,6 2,7 12660 2,7 0.8
BOY 10-2,6 10 2,6 1,35 - 7576 2,72 04
BOY 5-175_ 5 1,75 096 4700 ~ - 16 = 04

Q.= W x g,= 680,31 x 2,5 = 1700,78 m’/ngd

Ludng nudc cin thiét 4€ ria can, m'/ngd;

Trong do: Qr =
W = Thé tich tdng chng cia hdn hop cin, W = 680,31 m"/ngd
g = Lugng nudc i, g,=2+3 m'/m’, chon g =2,5 m*/’.

Thosi gian rita cin: 15 = 20 phiit. S§ Iugng bé chita nifde rita cin khéng nhd
hon 2. 3 céc b€ chita nay o6 I4p dat thiét bi gat chat ndi.

Lugng nudc rira trung binh theo ting gid:

Q _I1700.78 _ 087 m%m

"4 24

Q;
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Viéc xdo tron cin duge thuc hién bing khong khi véi hte Ivdng khdng khi
tién chuin 0,5m*/m’ hdn hop ciin rita. Vi vdy, hru luwgng khéng khi cdn thiét
d€ xdo tron sé bing;

V=0, x—=T087x« % =0,59 msfphﬁt
Thé tich bé x40 trén cin s¢ 1a: |
W, ek ?n,s?xli 17.72m®
" m 60

Trong d6: t = Thoi gian xdo trén cin (r¥a cin), t= 15 + 20 phiit. Chon t = 15 phut.
Chon 2 b€ trHn hinh chit nhﬁt_u-nng mit bing vdi kich thuéc mbi bé nhr sat: |

HxLxB=2mx3mx1,5m
{ ¢iy: H - Chidu cao; L — Chiéu dai; B - Chiéu ngang.

Viéc nén hon hgp ¢in ~ nude duge thye hién & bé nén cin vdi thii gian hn
hgp cin — nwdc luu tai T nhy sau:

¢ T=12+18 hvdichedd lén.men im;
s T=20+24h vdich€ dj lén men ndng.

The tich b€ nén ciin duge tinh theo cong thic:
Wo=Quwx T =70,87 x 14=992,18 m*

Trong 46: T= Thdi gian hén hgp cin — nude luu lai v6i ché d6 1én men &m, T= 12 =
18h, chon T = 14h.

D9 dm clia céin nén can dat: P = 94 + 96%. Thé tich phin biin cia bé nén cin
dudc tinh v&i thi giaa tich liy bdn trong vong 2 ngiy:

_ W(00-P,)xt _ 68031x(100=97)x2

» = =81637m*
" (100-P) . (100-95) it
Trong 46: P, = D6 4m cla ¢in sau khi ra khéi bé métan, P, = 97%:
P, = D& dm cha cin sau khi nén, P, =95%;

Th¥i gian tich luy cin, t=2 ngdy.
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* Thé tich tdng cong clia bE nén cin:

W =W, + W, = 992,18 + 316,3?—~1sns 55m’

Chon 3 b€ nén ciin dang bé lﬁnglyt&m{vﬂ | du'phfmg} Pu¥ng kinh cia mbi
bé: D =18m.

Dién tich mit thodng ciia bé:
2 2
F____.FD =3:14(13) =15434ﬂ12
& 4
b6 sfu truu,gbmh clia bénén cin:
H e Wu_.- 1808,55 ~237m
F 254,34:-:3 -

Nudc bixn san khi dugc tdch ra trong quéd trinh nén cin dude din trd lai tram

xi¥ 1y, tuy nhién trong trudng hop d6 cin phéi tinh d&€n wgng chit bdn bd sung
nay. Lugng cht bin trong nuée bdn ¢6 thé 1dy: |

» Theochdtlolimg : 1000+ 1500 mg/L;
* Theo NOSx : 800+900 mg/L.

d) Tinh todn thiét bi dsng tu (keo tu) cén

V6i muc dich gidm khi ning trdi theo nudc ciia cdc chit 1g 1ing ra khdi bé
nén cin vi dong th¥i gidm d6 Am cla cin nén cin thuc hién viéc din phin
nude loc tir thi€t bi loc chin khdng vio bé nén cin va ddng thdi thay nudc .
rita bing dung dich clorua sit 10%.

D& thyc hién qué trinh keo tu cin thudng sit dung cdc chit keo tu clorua sit
va voi (CaO) dudi dang dung dich 10%. Piu tién cho clorua sit vio tmude va
sau 36 thém vbi vao. .

Lugng chit keo tu dudce xdc dinh theo FeCls va CaO. Liéu ludng ciia cdc chit
niy khi loc chin khdng dudc 13y nhu sau;
e D@gi v6i cin 1én men cia b€ 14ng dot I:

FeCly : 3+ 4% trong lugng chit khd cha ciin;
Ca0 : 8+ 10% trong lugng chit khd cia cin.
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o P&l vdi cin troi tr bé ling dgt I

EeCl; : 1,5 + 3% trong lugng chit khé cia cin;
Ca0Q :6 + 10% trong Iwgng chat kho cilia cin.

e D3i voi hén hop cin 1y bé Ing dgt I va bdn hoat tinh du da nén:
FeCl; : 3 + 5% trong lugng chit khé ciia ciin;
Ca0Q :9+ 13% trong lugng chat kho cia can.
¢ P&i véi bin hoat tinh dv di nén:
 FeCl;: 6+ 9%
CaQ :17 +25%

Tinh hrdng Clorua sit tinh khiét cdn thiét trong ngdy dém vdéi phuong 4n dang
xét (v6i hdén hgp cdn tir b€ Iing dot I va bitn hoat tinh dv di nén), ¢6 liu
ltgng FeCl; 3 = 5%, chon 4%. |

P = 6803 1x(100-97)x 4
¢ 100%100

Néu tinh theo clorua sit thudng phdm (v6i bam Itgng FeCls tinh khiét 60%)
1a c6: ' - |

=0.816 T/ngd

ﬂﬁlﬁ

P, =——=136T
p 36 T/ngd

g
1

Tinh lugng v6i cin thiét trong ngdy dém theo phudng 4n chon c6 héu kudng
vii 9—- 13%, chon 11% khi dé:

_ 6803 1x(100-97x11
' 100100

Clorua st &dc chita dudi dang dung dich véi ndng 46 30% .lrung vong tir 20
ngay dé€n mot thang. The tich bé chifa clorua sit dvde tinh theo cdng thic:

= 2,245 T/ogd

P, x100x1 _136x100x20

W= = =90,67m’
: b, 30
Trong d6: P, = Lugng clorua sat’ thm:mg phgm v3i ham lu't;:'ng FeCl; tinh khigt
60%. P., = 1,22 T/ngd;
b, = Néng d6.dung dich clorua sit, b, = EG%

-
n n

Thli gian chifa dung dich clorua sit. t=20ngay.

o B et e oy e e L B
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Chon 2 b€ chifa clorua sit véi dung tich clia mbi bé: 45,6 m’. BE dudc thidt k&

dudi dang b€ hinh chifa nhit vdi cdc kich thuéc nhu sau:
HxLxB=2mx6mx3,8m

Thé tich thing tiéu thu clorua st (néng 6 10%) véi thdi gian chia 12h s& [a:

_ 0,816x100x100x12
60x10x24

=68m’

Chon 2 thiing tiéu thu clorua sit 10%, dung tich mi thing 3,4m®.

Thé tich bé chifa dung dich v6i rita dudc tinh theo cong thitc:

P x100xi00xt 2,245x100x100x12 3
W, =———o0 = =16,04m
- C,xh,x24 T0x10x 24 '
Trong d6 t = Thdigian chitz dong dich voi rira, t= 12h;
Cy = Ham lugng vdi hoat tinh thudng phim, C, = 70%;
b, = Nong dd vi sita, b, = 10%.

Chon 2 bé chifa dung dich v6i rita 10% vi thé tich mi bé 8 Uan B hinh try
¢6 kich thudc nh sau: .

e Dubngkinhbé :D=1,85m;
e Chiéu cao bé - H=3,0m.
Tenh todn tram khit triing -

Tram khif triing nudc thdi dude tinh todn thi€t k&€ trdng nhy & phudng 4n 1.
Tinh todn méng tron - ki€u ming do knu lugng Parsal

Méng trdn — ki€u m4ng do luu luong Parsal (goi tit I3 méng tron Parsal] duoc
ting dung d6i v6i cdc tram xit If c6 cong sudt tr 1400 d€n 280000 m’/ngd.
Nhiém vy c¢ila mdng trdn 1a xdo tron déu gifa nude thii va Clo. So d6 cdutao
méng tron Parsal dudc gidi thiéu & Hinh 3-44.

Kich thuéc clia méng tron Parsal dugc tinh todn phy I:lmfu: vao hru lugng nude
thdi chdy qua méng tron. K&t qua tinh todn dudc gidi thidu § Bang 3-37.
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- MAT BANG
Ming trn Parsal.

-

Trong phwong 4n dang xét, tram xit 1y nude ﬂ;tii ¢6 lue lugng 18n nhit gidy 13
Qmaxs = 1981 L/s, dya vao Bidng’3-37 chon céc kich thifc cd bin ciia méng
trdn Parsal nh sau:

hmhﬂgngm:zﬂmysvﬁicﬁc kichthtrﬂcnrﬁpg ng :

B=125cm; L;=1825cm: " L,=60cm; L;=9%<cm
A=198cem; W=155em; C;=225cm; C,=225cm:

BANG 3-37. -

Kich thudc ed ban cila méng trjn Parsal, cm
B e — we——

Luonglvng B L, L. Lt A W € G b
max (L/s) ' o
60 15 60 30 60. 40 ‘40 45 45 75
15023 8 30 60 40 40 50 50 715
500 30 135 60 90 84 60 100 100 75
1000 .~ 350 ‘M5 60 90 108 80 120 - 120 75
1250 - 75 1575 60 90 138 105 150 150 75
1500 100 170 60 90 168 130 180 180 75
2000 125 - 1825 60 90 198 155 225 . 225 75
— 3000 150 195 60 90 228 180 ‘250 250 75

b=75cm
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Chigu cao 16p nwée trudc mang tedn (tinh déﬂ chd dong nwdc bit ddu chiy
xong) dugc tinh theo cong thudc thuc nghiém:

Q... =2365%xBxH*
Oy 1981

Ha
Y ¥ T3365xB 2365%125
-Tm-ng d6:  Qnas = Luu hegng 16n nhat gidy, Q... = 1.981m"s:
B = Chi¢u ngang phin thu hep ciia ming tron, B = 125cm = 1,25m;
n = Chisdmi Iy phu thudc vio gid ri B (Bing 3-38), n= 1,577
Chiéu cao H s& dudc tinh tir quan hé:

" H™" =0,67m = H=0,67""" 20776 m

Méng trén Parsal. lam ﬂéc theo nguyén tic co hep dbng chdy. Méng gom céc
phan chinh nh san : |

- Phin thu hep;

- Phin giffa (hong);

- Phin md réng. .
Phan giita (hong), cic wing bén ciia méng trén Parsal phii bdo dim.thing
difng va tuyét dbi song song. |

g N e = El e e o

Uu diém cia ki€u mang trdn Parsal Ia don gidn, kinh t& hon so véi edc ki€u
mdng tron khdc nhu méng trén vich ngin ¢6 16. Ngoii ra, khi cin thiét c6 thé
st dung dé do luu Iucng. BE do Iun ltgng, chi cdn do d6 sdu H va dwdc do
bing thudc mia hodc 4p k& vi sai o ghi.

Litu lugng nuce thii (Q) chdy qua mdng dugc xdc dinh theo cong thife thue
nghiém: -

KhiB =0,15m
KhiB =03 + 1,5m

Q=084 xB'*®

:Q=2365B x H"

BANG 3-3.

Gid tri n phu thude vio ngang phan thu hep ciia ming trén

B(m) 014 025 030 05 075 1,0 125 15 L75

n 1456 1502 1,522 1,540 1,558 1572 1,577 1585 1,590
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Tinh todn bé ti€p xiic - Ki€u bé Iing ngang

Nhiém vu cia bé tiép xdc [a thye hién qud uinh tép xiic gia clo vi nudc
thii d€ loai bo cdc vi tritng con lai rong nude thdi trude khi xa nudc thai vao
ngudn t€p nhin.

Thyi gian ti€p xtic tinh ci th¥i gian nudc thii theo muong din Y bé ti€p xiic
ra ngudn ti€p nhin (ra séng) 1a 30 phit. |

Trong phudng 4n 11 dang xét, chon bé tiép xic kifu bé ling ngang d€ tinh
104n thi€t k€. B nay 6 ciu tao gidng nhy bé ling ngang nhung khong c6
thi€t bi gat cén.

Thé tich hitu ich cita bé ti€p xiic dugc tinh theo cong thic:
Wil oo ?131,4:-:%’ ~2852,56m’

Trong 46: Quas = Lt luong 16n nhit gitf, Quaxs = 7131.4m'/b;
{ = Th&i gian ] xic riéng giffa clo va nudc thii wong bé LD xlc
nhv d3 tinh § phuong dn 1, t = 24 phit.

Dién tich b€ ti€p xiic ki€u bé ling ngang trén mit bing:

_ W _ 285256
H 30

F =950,85m>

Trong 46: H,= Chiéu siu cong tic clia bé t€p xic - kifu b€ lng ngang, 13y biing 1,5
+ 3m (Piéu 6.5.9.2 - TCXD-51-84). Chon H, = 3,0m.

Chon dién tich mbt ngiin trong mit bing: F; =b x L = 5m x 24m = 120m”

S& ngin dng cong ciia bé 1i€p xi¢ — ki€u bé ling ngang s& la:

s F _950.85

=7.924 =~ 8nga
120 s

S¢ 44 ciu tao bé 1iép xiic dude gidi thidén & Hinh 3-45.

rre
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B = 500 I] B = 5000

MAT BANG

So dé cdu tao bé ti€p xiic — Kiéu bé ling ngang.

1- Mudng ¢in nudc thii sau khi dugc xdo won v6i clo; 2- Muong phén phoi nutc thii
diu bé; 3- Mudng thu nuée tp trung cudi bé; 4- Muong din nwdc thii ra séng; 5- HE
tip trung cin; 5- 6ng x4 cin; 7- H& van; 8- 15ng din cin dén bé mé 1an.

Tink todn céng trinh x4 nude ra ngudn ti€p nhin

Ngudn tiép nhin nwdc thii sau xd 1y 13 sdng Pong Nai. O vi ui dat ram xt by
clia phudng 4n II, b8 song wong d&i ddc, chon cong trinh xa audc ngay bd.
Mic di khi ning x4o trdn vi pha loing nuc thdi v6i nudc sdng clia cdng
trinh x4 ngay b¥ kém hon so vdi cdng trinh xd nudc thii & giita 1dng song
nhing c6ng téc ¥ap dat thi cdng ddn gidn hon va qudn 1y d& ding hdn. So d6
ciu tao cHng trinh x4 nudc thii ngay by dudc gidi thi¢u d Hinh 3-46.
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=16 ft

15—

HINH 3-46.
Cong winh xi mric thidi ngay b3 khong ngip msdc.

R e :."-.. ; T3

M3t biing téng the ciia tram x& I (phwong dn IT) va miit cit theo nudc

. e :
i W LD UTUN U U T ol T it AL

B

Mit bing t8ag thé tram Xt Iy nudc thii d5 thi 420.000 din c6 cdng suft Q =
103980m’/ngd theo phudag 4n II duge gidi thiéu & Hinh 3-47.

S i

WLUULUU VUL,

é
Trénmﬁthing,théh&nciccﬁngmnhxﬁ’lfddnwchﬁyé'u cic cdng trinh 1 = 3
phu va-hé thifng cic dudng &ng ki thuit: Sng din cin trdi tiy bé ling dgt I, j -] ._
Sng din bin hoat tinh, ng ddn khi nén, dn khi métan, din nuée cong tdc... : e
Mt cit theo nudc cila tram x@ Iy duge thé hién & Hinh 3-48, 5T

By
e

ey

el PR
v
" ‘;III‘-‘l ‘I-"

T§ 16 ngang ciia mat et I8y theo ¥ 1¢ cia mit b&ng tOng the, cdn ty 1& difng 1 N o
c6 thé 1y 1 : 50 hodic 1 ; 100. | | Bl 2 =

.

HINH 3-47. Mit bling t8ng th€ wam x¥ I¥ nudc thdi khu dd thi 420.000 din (Phuong dn 2).
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