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NGHIEN CUU THIET KE O TO XU LY CHAT THAI, BUN DI DONG

RESEARCH AND DESIGN TRUCK MOBILE SLUDGE DEWATERING

TOMTAT

(' Viét Nam hién tai chura c thiét bi xir Iy chét thi, btin nhé gon phu hop cho
bé tu hoai trong nha vé sinh cong cdng, trrong hoc, chung cir hodc hd gia dinh...
cac phuong tién phuc vu mdi tredng hién co, khi thu gom chét thai bé phdt, bin
d&u ¢ dang long do d6 niée chiém rét nhigu thé tich bon chira nén thyc té khoi
lrgng thu gom chat thai, bin cla moi chuyén xe Ia rdt nhd, dong thdi mdi hoi
[am 6 nhiém mdi tredng xung quanh, vi vay chi phi x{ Iy chat thi, bun hang
nam la rét cao. DE giai quyét van d& trén, bai béo dva ra giai phap thiét ké, san
thanh dang ran va than thién vi méi truong.

Tirkhéa: 0 t0 Iy bun, 6 t0 hit chat thai, xit Iy biin, 6t mdi trirdng.
ABSTRACT

Currently in Vietnam, there was no compact sludge dewatering equipment
suitable for septic tanks in public toilets, school, apartments or households...
Current Septic service truck, when collecting waste from septic tanks, sludge is in
liquid form so water occupies a lot of tank volume, so the actual volume of waste
collection, sludge of each trip is very small and the smell makes the umbrella the
surrounding field infection, so the annual waste and sludge disposal cost was
extremely high. To solve this trouble, the article offers a solution to design and
domestic production Mobile sludge dewatering truck, with the technology of
separating and pressing waste into solid and environmentally friendly.

Keywords: Mobile sludge dewatering truck, septic service truck, sludge
treatment, environmental truck.
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1.DAT VAN BE

Hién tai & cac thanh phd, do thi I6n & Viét Nam chua c6
thiét bi xtr ly chét thai, btn nhd gon phl hop cho bé tv hoai
trong nha vé sinh cdng cong, truong hoc, chung cw hodc hd
gia dinh... Doi véi bé tv hoai, chat thai va bun dwgc x ly
bang 6 to hit chat thai thong thuong va dugc giri dén cac co
s& xtr ly chat thai dé xi ly sau. Dong thoi cac phwong tién
trén khi thu gom chét thai bé phat, bun déu & dang long do
dé nuwéc chiém rat nhiéu thé tich bon chira vi vay thuc té
khéi lvong thu gom chéat thai, ban cia mdi chuyén van
chuyén la rat it. Do dé, chi phi x( ly ban thai hang nam rat
cao. Ngoai ra, trong qué trinh van chuyén, mui hoi lam 6

DPao Manh Hang, Nguyén Hong Quan”

nhiém mo truedng xung quanh khién chi phi van hanh cang
cao. Bai bao dua ra giai phap thiét ké, san xudt trong nuéc 6
td xt ly chat thai, bun di dong, s dung may tach, ép chét
thai truc vit ly tam. V6i cong nghé nay chat thai, bun ldng sé
duoc tach nudc ra, chat thai, bun dwgc ép chat lai réi gom
vao thung chira chat ran, nudc duoc xa tra vé vi tri ban dau.
Khoi lwvgng chat thai va bun thue té dwoc thu gom Ién hon
rat nhiéu lan so voi cac 6 td hit chat thai thdng thuong.
2.NOI DUNG NGHIEN CUU

2.1. Lvachon phuong an thiét ké

Theo TCVN 7271:2003 & t6 thiét ké la loai xe chuyén
dung c6 binh chita ap lyc nén phai théa médn QCVN
09:2015/BGTVT; QCVN 67:2017/BGTVT. V&éi muc tiéu thiét
ké san xudt trong nwéc va str dung trong thanh phé, khu
déng dan cu nén 6 td duoc thiét ké theo cac nguyén téc
sau: O t6 mang nhan hiéu hang hoa trong nuéc; cac téng
thanh dwoc san xudt, 1&p rap trong nudc bao gdm: cac bon
chira, hé thong hat, xa chat thai, hé thdng ép chat thai, cac
chi tiét phu khéc; khoi lvgng toan bo, khéi lvgng hang héa
va kich thuéc phai dvoc phép Ivu théng trong thanh phd,
khu déng dan cu. Trén co s& va nguyén tic thiét ké trén,
con phai toi wu veé bo tri thiét bi trén xe, gia thanh san xuat,
cac hinh thiic két hgp vé hé thdng hat, xa, hé thdng bon
chita, hé théng hat, tach, ép chat thai va hé théng dan
dong cac bom, tac gia lva chon phuong an thiét ké theo
nguyén ly nhw hinh 1.

Trang thai hut - tch - ép chat thai: Bom chan khdng 01
dwoc dan dong tir hop trich cong suét 02 trén 6 té thong
gua b6 truyén dai 03, & trang thai hat, bom chan khong hat
khong khi trong xi téc chat thai 15 (xi téc chan khong) day
ra ngoai moi treong (theo mii tén nét lién). Do chénh léch
ap sudt trong xi téc chat thai va dau 6ng hat, chat thai l1éng,
sét tir mdi trvong dwgc hat vao xi téc. T hdp trich céng
suét trén 6 t6 thdng qua bd truyén dai 03 dan dong bom
thay lvc 04, bom thiy lvc dan déng md to thay luc 08,
thong qua mo to thay lvc va bo diéu khién 06, sé diéu
khién cac ché do la viéc ciia may tach, ép chét thai 09. Chat
thai sau khi hat vao trong xi téc chat thai sé dwoc chuyén
dén may tach, ép chat thai, tai day chat thai I6ng, sét sé
duoc tach, ép thanh chat thai ran va nudc thai, chat ran sé
di vao thung dung chét ran 11, nudc thai sé di vao xi téc
nuéc thai 10. May tach, ép chat thai yéu cau ép dat do kho
t6i da dén 85% hay sau khi tach, ép, khéi lvgng chat thai,
bun ban dau = 85% nudc thai + 15% chét ran.
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1- bam chan khong; 2- hoptnch cong sudt; 3- bg truyén da| 4- bom thiy luc; 5- binh chira dau; 6- b0 diéu khién; 7- van xa day; xi téc nurdc théi;
8- md to thy luc; 9- may tach, ép chat thai; 10- xi téc nuée théi 11- thing chét ran;12- dau thai; 13- dau hit; 14- clra xa; 15- xi téc chét thai; 16- van; 17- binh nuéc.

Trang thai xa chét thai: O xi téc chat thai c6 03 trang thai
x& chat thai. Mot la chat thai dugc dan dén may tach, ép
chéat thai nhu trinh bay & trén; hai la khi khéng can tach, ép
chat thai, chat thai dwgc thai qua dau thai 12, vao bé thai
18, lic nay van 16 s& khoa duwong dén may tach, ép, bom
chan khong s& dao chiéu thai khdng khi vao xi téc day chat
thai ra ngoai theo dau thai 12; ba la chat thai va cdn dong
lai dwoc xa sach clra xa 14 khi lam vé sinh xi téc. O may téch,
ép chét thai, chat ran dugc dan vao thing dung chét ran,
nudc thai duoc dan vao xi téc nudc thai. O xi téc nuéc thai,
nwac thai dugc xa ti do qua van day 07 vao bé thai.

Vi thiét ké theo nguyén ly trén, 6 t6 thiét ké thuc hién
dugc 03 chirc nang: mot 1a doi véi cac bé chat thai nhd (ho
gia dinh) cé thé chi can hat chat thai va van chuyén di ngay
gidm thoi gian chiém chd hién treong; hai 1a véi bé chét
thai I&n (khu chung cuw, khu tap thé) sé hat va tach, ép chat
thai nhdm tang khai lvong x@ ly va van tai: ba 1a thuc hién
tien xt Iy, chat thai dwoc tach, ép thanh chat ran va nuéc
thai dé dua dén dia diém xtr ly ph hop.

2.2. Lva chon khoi lugng thiét ké va xe co s@

Theo cac quy dinh hién hanh 6 t6 tai va 6 t6 chuyén
dung cé khéi lwvgng chuyén chéd cho phép khdng I6n hon
1250kg (khu vuc Ha NGi) va 1500kg (Thanh phé HO Chi
Minh) dwvgc phép lvu hanh trong thanh phé ngay ca gio
cao diém. Lya chon khéi lvgng toan bd khong Ién hon
5000kg, khoi lvgng hang héa chuyén ché khong Ié6n hon
1250kg. Qua phéan tich wvu nhwoc diém vé tinh nang ky
thuat, khai thac, thi hiéu, d6 bén bi... va gia thanh nhiéu
nhédn xe trén thi trwong cho thdy 6 td sat xi tai Hino
ZXUB50E4 tiéu chuan Euro IV la phu hgp hon ca. Do vay lva
chon xe co so la sat xi tai Hino ZXU650E4. Cac thdng sb co
ban ctia 6 t6 co s& nhw bang 1.
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Bang 1. Cac thong s6 co ban clia 6 td co s& Hino ZXUB50E4

Thong s6 610 co & Ponvi Giatri
Khdi lrgng ban than xe co s (G, kg 2290
Eg(l):% ;Ljftc:zg(t;irzlzghan 0 t0 co s& phan " 1490/800
ﬁ:(; liia[gi] toan b cho phép theo . 1875
Kha ndng chiu tai trén truc ([G,] [G,]) | kg 2500/4400
Chiéu dai co o (WB) m 3,400
Kich thuge tong thé (DXRXC) m 5965x1875x2140
bong co EURO IV N04C-VC
Cong sudt én nhét/s6 vong quay kW/vong/phit | 100/2500
Md men 16n nhat/s6 vong quay Nm/vong/phit | 390/1400
ChiBu dai dubi satxi (Lg) m 1,580
Chiéu dai dau 6 to satxi (L) m 0,985
Ban kinh quay vong nhd nhét theo
vét banh xe phia truéc phi ngoai m 720
Do déc [én nhét vuot duoc % 45,10

2.3. Xac dinh khéi lvong va phan bé khéi lugng
2.3.1. Xac dinh thanh phan khéi lugng

Céc thanh phan khoi luvgng dwgc nha san xuat cung cap,
khao sat thuc t€ va tinh toan nhuw bang 2.

Bang 2. Cac thanh phan khoi long 0 to thiét ké

Thanh phan khéi lvgng Ponvi | Giatri
Xi téc chét thai (G, kg 210
Xitéc nudc (G,,) kg 170
Thiing chira chét ran (G,) kg 40
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Cum may tach, ép chét thai (G,,) kg 200 3 | Khai luong xi téc nudc (Gy,) 170 |20 150 | kg

Cum bom chan khong (Gy) kg 120 4 | Khoilugng hé may tachchat thai (G,) | 200 | -10 | 40 kg

Nude kém theo bom (G,) chan khong kg 100 5 | Khéi lvong thiing chirachat rén (G) | 30 20 180 | kg

Khung gid d& va thang (G,) kg 310 6 | Khdiluongbomchankhong (G,,) | 120 | 10 110 | kg
7

2.3.2. B tri chungtrén 6 t6 va phan b6 khdi lvgng

Gia thiét, khdi lvong chat thai va cac xi téc phan b6 déu
doc theo chiéu dai lap; khai lvgng cac cum chi tiét dit tai
tam vi tri 1&p chi tiét; khéi lwong kip 1ai chi phan bé 1én truc
trwéc. So do tinh nhw hinh 2.
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Hinh 2. So d6 x4c dinh khdi lrgng va phan bd khai lugng

Nguyén tac phan bd khéi lvong phai dam bao vi tri 1&p
dat 1én xe, khéng vuot qua khéi lwvgng cho phép cta 6 t6 co
s&, kha nang chiu tai trén truc va cac kich thuéc quy dinh
theo QCVNO9: 2014. Tir d6 can xac dinh OS, Q,, sao cho:

Gy =G, +G,+G,, +G,, +G, +G,, +G,, +G, +G, +Q,
G/, +G, |, + Gl + 6,1,

G =Z
1 1+le+ WB (1)
+(Gk+Gxt+Gbn+Qm).OS
WB
Gz :th _G1

L, =L, +WB+L,; OS=L, /2-Ly; [Lo] = min([Lgc [Lsd);
[th] = min([thqc]![thsx]); [Gl] = min([quc]v [Glsx]);

[G.] = min([Gyqc] [Gasd) @)
Thda man:
Lo<[LoJ; Le< 0,6WB; Gy < G, < [G,]; G,<[G,] 3)

Trong do: [ch]![Lsx]![thqc]’[thsx]![quc]l [Gisx] (I =1+ 2) -lan
lvot la chiéu dai cho phép, khéi lvong toan bd cho phép,
khoi lwvgng phan bd Ién truc 1,2 cho phép clia 6 td theo quy
dinh cta nha nuéc va theo quy dinh clia nha san xuat.

Bang 3. Bang két qua tinh toan

R . Toan | Truc | Truc | Bon
TT | Thanh phan khéi lwgng bo 1 ) Vi
1 | Khéilrgngbanthan xecosd (G,) | 2290 | 1490 | 800 | kg
2 | Khai lugng xi téc chat thai (G,) 210 | 20 190 | kg

Khdi lrgng niée kém theo bom (G,)
chankhong

8 | Khoiluong khunggiadvathing(G) | 310 | 30 280 | kg
9 | Khdi lrong ban than (G,) 3430 | 1590 | 1840 | kg
10 | Khdi lrgng hang héa (Q,) 1250 | 130 | 1120 | kg
11 | Khéi lrgng kip 14i (G,) 195 (195 |0 kg

100 10 90 kg

12 | Khéi lvong toan bo (G,,) 4875 | 1915 | 2960 | kg
Thong s6 kich thuge Gia | Bon
tri | i
13 | Khoang cé4ch tlr tdm xi téc va hang hda dén tam cum
0,366 | m
truc sau (09)
14 | Chiudailong xi téc chat thai (L) 1,800
15 | Chiéudailong xi téc nuoc (L) 1500 | m

2.4, Thiét ké tuyén hinh xe

2.4.1. Xac dinh kich thuwéc co ban clia cac xi téc

Dé giam chiéu cao 0 t0 thiét ké, xi téc chira chat thai, xi
téc chira nudc thai dugc lya chon dang elip. Riéng binh
chira nuéc clia bom chan khéng dat dirng nén chon dang
hinh tron. Kich thwéc co ban cla xi téc phu thudc vao khoi
lvong, ti trong hang héa va phan tram thé tich sir dung. Voi
muc tiéu tach, ép khd 85% khdi lwvgng chat thai Iéng, do dé
thé tich xi téc nudc thai duoc tinh bang 85% thé tich xi téc
chat thai. Cac cong thirc mdi quan hé gitia cac kich thuéc
nhu sau:

Qu

Elip: a= 5 (4)
{y(gnbh +2m(L, — h)bﬂp
Hinh tron: R= ’ 2 Qu (5)
\/{y(gnh +m(L, — h)ﬂp
Bang 4. Két qua tinh cac kich thudc co ban cliaxi téc
Thongs6 XJ téc’_ X,i téc B X,i téc
chatthai | nuocthai | nwéchbom

Thé tich tinh theo khdi lwvong chira | 1,136 1,010 0,100
Phan tram sir dung thé tich, p(%) | 90,0% 90,0% 33,3%
Thé tich thyc té thiét ké 1,263 1,122 0,300
Ti trong, y(kg/m?) 1100 1000 1000
Chiéu dai long, L, (m) 1,800 1,500 1,145
Ban kinh nhd, a (m) 0,215 0,230 0,200
Ban kinh I6n, b (m) 0,500 0,500 0,200
Chiéu cao chdm cau, h (m) 0,200 0,150 0,150
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2.4.2. Xac dinh kich thwéc téng thé clia xe

Kich thuéc tong thé duoc xac dinh trén co so: Thda man
tiéu chuén, quy chuén, ddm bao viéc bé tri 1ap dat cac hé
théng, nhd gon dé cé thé dé dang lvu thdng trong khu
déng dan cu. Tir d6 xac dinh duwoc kich thwdc téng thé dai x
rong x cao: 5500x1875x2780 (mm).

2.4.3. Tinh chon cac thiét bi chinh

Céc thiét bi chinh bao gom: Hé théng bom hut chan
khong, hé théng dan dong may tach, ép chét thai, hé théng
diéu khién, may tach, ép chat thai... trong khuén kho bai
bao chi trinh bay tinh chon may tach, ép chat thai, cac thiét
bi khac sé dugc trinh bay trong cac cdng bd cong trinh
nghién clru ti€p theo. Hién tai c6 cac phwong phap tach, ép
chat thai va so sanh so sanh gitra cac phwvong phap nhw
bang 5.

Bang 5. S0 sanh uu nhirgc ctia céc phuong phép tach, ép chét thai

T | ]!|-
Tiéu chi _ |

Trycvitlytdm | Khungban | Béngchuyén | Lytam
Sy khit
nwéc  cla| Co Khong Khong Khong
chat thai
Khong can
chdt lam| C6 Khdng Khdng Khang
dac
Ty dong
van hanh| Co Khdng Khang Khang
24/24h
Dien teh g Rétlon Rét lon Lon
chiémcho
DIEN M&NG) st nho Lén Lén Rét Ion
tiéu thu
An  toan| . . ) .
R Tot Kha Trung binh Kém
van hanh
TiéngOn | Ratnhd Lon Trung binh Rét Ion
Bao tri Bon giadn Binhthuong | Phictap E:[;PC
Chi phi'van et thap Lén Lén Rt Iom
hanh

Tl bang 5, cac tac gia lya chon phuong phép truc vit ly
tam. Lvu lvgng tach, ép duoc tinh dwa vao yéu cau thoi
gian tach, ép khong qua t = 30 phat cho moét lan hat day xi
tec, hay: Q > % = %. 60 =~ 60 = 2, 84m%h). Trong

0, 8.30
do: Q- lvu luong thuc té, Q.- lvu lvgng yéu cau; n- hiéu
sudt, chon = 0,8. Can cl¥ vao lvu lvong thuc thé va cac yéu
cau veé kich thwéc va khoi lvgng, tac gid lwa chon may ép
truc vit ly tam BTV-131 c6 théng s6 nhu sau: Lvu lwvgng 3
(md/h); kich thudc lap dat dai x rong x cao 1300x650x830
(mm); Khéi lugng lap dat 200 (kg) (CO thé lwa chon loai
tvong duong khac trén thi trutong).
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2.4.4. Thiét ké tuyén hinh va két cau co ban

Tuyén hinh 6 t6 phai ddm bao cac thong s6 k¥ thuat da
tinh toan, ngoai ra phai ddm bao tinh thdm my, tinh than
thién mai tredng. Két cu don gian, vitng chéc, giam chi phi
va phu hgp véi cong nghé san xudt trong nuéc. T do
tuyén hinh va két cdu chung duoc thiét ké bao gom céac
thiét bi dwoc Iap dat Ién trén xe thong qua hé khung d@,
chan khung dé lién két tryc ti€p véi khung 6 t6 co sé va
duoc gitra 6n dinh chac chan, bén ngoai dugc bao kin béi
hé thung kin ¢6 khung xwong, boc SUS hoac aluminium,
thling xe c6 clra hdng va clra sau dé thuan tién tac nghiép,
bén trong c6 cac ngan dé chia cac phu kién chuyén dung
di kem.
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Hinh 3. Tuyén hinh 00 x& Iy chat thai di dong

1- 60 co 50, 2- thling kin; 3- clra bén; 4- khung gia dd; 5- xi téc chat thai;
6- méy tch, ép chét thai; 7- xi téc nudc thai; 8- thiing chét rn; 9- cira sau.
2.5. Béanh giéa cac tinh nang khéac

Do 6 t0 thiét ké dugc thiét ké trén 6 td co s& la xe Hino
XZWB650E4, 6 t0 thiét ké c6 khéi lwvgng tong thé, khéi lwvong
hang hoa, kich thwéc co s& va kich thwéc tong thé khong
thay d6i hodc ndm trong gidi han cho phép cla nha san
xuét nén khong can kiém tra dong lwc hoc kéo, kiém tra 6n
dinh. Cac hé thong phanh, hé théng treo, hé thdng lai
khong thay déi so vai 6 t6 co s& nén déng luc hoc phanh,
tinh ém diu va tinh diéu khién va céc tinh nang khai théc
khac déu thda mén yéu cau theo xe co s6.

== 1400 oy
1695
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3.KETLUAN

Bai bao da thiét ké dé san xuét trong nudc 6 td xi ly
chat thai, bun di dong, hién chua cé san pham twong tu
trong nuwadc. Két qua thiét ké thu duoc: kich thuwdc tong thé
5500x1875x2780 mm; khéi lvgng hang héa cho phép
chuyén ché 1250kg; khoi lvgng toan bd cho phép chuyén
ch& 4875kg, cac tinh nang khai thac theo 6 t6 co s& Hino
XZWB650E4. Thé tich va kich thudc céc xi téc nhw trong bang
4. Phuvong phap tach, ép chat thai, bun la phuvong phap
truc vit ly tdm, may ép duoc lwa chon la BTV-131.

Do khéi lugng van chuyén la chat ran, gidm con 15%
khoi lvgng chat thai, bun dugc hat nén 6 t6 ¢6 hat, tach, ép
chat thai cé nang suat van chuyén cao gép 6 Ian so vdi 0 to
hat chét thai théng thuong. O t6 thiét ké co kich thuwoc,
khoi lvgng nhoé gon va dam bao tinh thdm my, than thién
maoi truong phu hop st dung trong khu dong dan cu, & cac
thanh phdo, do thi I&n giao thong hay Un tac.

Két cdu 6 td6 phu hgp véi cdng nghé san xuét trong
nuwdc nén viéc san xuat trong nwéc la kha thi.Ngoai ra cé
thé nhan réng mo hinh, san xuat cac 6 t6 ¢ nang luc van
chuyén I6n hon dé phuc vu nao vét sdng, ho... noi can khéi
lwvgng van chuyén Ién.
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