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TOM TAT

Bai bdo trinh bay két qua nghién cieu thiét bi xit Iy réac thai hitu co tao phdan compost ¢& nho.
Trén co s6 phan tich, khao sat danh gid tong quan vé cong nghé xit Iy rac hitu co tao phdn compost,
tac gid da tién hanh xdy dung so do nguyén Iy ciia thiét bi va tinh todn mét sé két cau co khi ciia
thiét bi. Tir d6, xdy dung mé hinh 3D mé phong nguyén ly hoat dong va thiét ké, ché tao thiét bi. Két
qua nghién civu la co s6 cho viéc ché tao thiét bi véi chi phi gia thanh phit hop cho cdc nhu cdu ciia
hé gia dinh, té chirc co quan quy mé nho.

Tir khéa: Rdéc thai; Rdc thdi hitu co; Thiét bi xir Iy rdc; Phdn compost; Xir Iy rdc hitu co.
ABSTRACT

This paper presents the results of research on organic waste treatment equipment to create
small-sized compost. On the basis of analysis, survey and overview assessment of organic waste
treatment technology to create compost, the author has built a schematic diagram of the device and
calculated some mechanical structures of the device. From there, build a 3D model to simulate the
operating principle and design and manufacture the device. The research results are the basis for
manufacturing equipment at a cost that is suitable for the needs of households, small-scale agencies
and organizations.

Keywords: Garbage; Organic waste; Garbage treatment equipment;, Compost;, Handling
organic waste.

1. PAT VAN DE

Réc thai ndi chung va réc thai hitu co
noi riéng ciing nhu van dé xir 1y rac thai dang 1a
mat trong nhitng nhi¢m vu mang tinh thoi sy vo
cing nan giai tai nhiéu qudc gia trén thé giGi.
Kinh nghiém nhiéu quéc gia cho thay, ho di tan
dung hiéu qua rac thai, bién rac thai thanh tai

nguyén, mang lai gia tri kinh té 1on. Hién nay,
mot sb don vi, to chire trong nudc dang bat dau
nghién ctru va g dung cong nghé xur 1y rac
thai hiru co, nhung & quy moé vura va 16n, phuc
vu cho cac khu cong nghiép, cac trang trai, cac
nha may... Mot trong nhitng ngudn phat thai
rac hitu co rat 16n do 1a cac ho gia dinh, cac td
chtic va co quan... ma hoan toan khong duogc
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phan loai, khong duge xt 1y [1, 2, 4, 5]. Vi thé,
nghién ctru thiét ké va ché tao thiét bi xu Iy
rac thai hitu co tao phan compost c& nho ap
dung cho quy mé gia dinh, t6 chtic co quan nho
1a vin dé co ¥ nghTa khoa hoc va thuc tién rat
16n, Vua gidi quyét viée xir 1y rac thai ngay tai
ngudn, vira tao ra duoc san pham c6 tinh tmg
dung cao trong ndong nghiép, vdi chi phi hop 1y.

2. NGHIEN CUU THIET KE THIET BI
XU LY RAC THAI HUU CO TAO PHAN
COMPOST CO NHO

2.1. Téng quan vé cong nghé xir Iy rac hiru
co tao phan compost

U compost duoc hiéu 1 qua trinh phan
huy sinh hoc hiéu khi cac chat thai hiru co dé
phan hay sinh hoc dén trang thai 6n dinh dudi
su tac dong va kiém soat cia con nguodi, san
pham gidng nhu mun duoc goi 1a compost [5].
Phan compost dugc U:ng dung rong rai trong
nhiéu linh vuc nhu trong trot, cay canh, lam
nghiép, xtr Iy mdi truong... So dd chung cia
qua trinh @ hiéu khi rac thai hitu co duoc dién
ta trén hinh 1 [1, 2].

Vi sinh vit, chat dinh
dudng, 4o am, khong khi

Réc hiru cor

Chat thai s i s Phén hity hiéu khi Sang phén
. Phin y 3
shoon (@ hiéu khi) loai

Ric loai
Phin
hi co

Téi ché, chon lip

Hinh 1. So d6 chung ciia qud trinh i hiéu khi rac

Chat hitu co khong
dat yéu cau

thai hitu co

Tat ca cac qua trinh lam compost déu
xay ra theo ba budc: (1) Xur Iy so b chat thai
rin, (2) Phan hay hiéu khi phan chat hiru co
clia chat thai ran va (3) B6 sung chét can thiét

dé tao thanh san phém c6 thé tiéu thu trén thi
truong.

2.2. Tinh todn cac thong s co ban ciia thiét
bi xir ly rac tao phan compost c& nhé

2.2.1. Xdy dung so d6 nguyén li hoat dong ciia
thiét bi

Rac dugc gat truc tiép tir khu vuc ché
bién thirc dn, hodc khu vuc don rira sau bita an
vao “phéu himg rac”, sau d6 chuyén tryc tiép
dén khu vuc nghién. Phéu can c6 két cdu nho
dan xudng dudi, dé tan dung trong lugng cua
rac, ép chiing vao khu vuc nghién (Hinh 2).

Phéu himg réc

Cum nghién

Hinh 2. M6 hinh nguyén Iy cdu tao cia thiét bi

Sau khi nghién, rac di dat kich thudc
yéu cau s& roi vao cum khudy tron. Tai day,
co cau bom chét 1ong dang swong s& phun ché
pham vi sinh Emic vao bé mat phia trén. Bén
trong budng tron co co ciu quay cho phép dao,
khuéy dé vi sinh dugc tron déu cum khuéy tron
c6 thé thao roi dé dang bang cum ndi nhanh va
khoa ty. Cho phép kéo ra ngoai dé chuyén sb
rac da phun tron ché pham vi sinh dén khu vuc
u.
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2.2.2. Tinh todn, thiét ké mét sé két cdu co khi
cua mdy xw ly rdac

Tinh todn chon dpng co [3]
Luc cat thai trén 2 tryc nghién:
F=2qlL (1)
Tinh mémen tac dung 1én truc nghién:

F.D
M= )

Toc do cua truc nghién:

60000.v
n = 3
=D 3)
Cong suit tryc nghién:
Mn
N =—"— 4
" 9,55.10° )
Cong suit cta dong co:
Nt
N,=—"+ (5)
Y7

Xéc dinh céac thong s6 chon so bd cua
thiét bi:

- Puong kinh dao nghién: D = 70 (mm)
- Van tdc dao nghién: v = 0,1 (m/s)

- Chiéu dai 16 dao nghién: L = 60 (mm)
- Lyc cit théi riéng: q = 60,5 (N/cm)

T cac cong thic 1+5, ta tinh chon
Motor giam téc mini tryc thang voi thong sb ki
thuat nhu sau: Cong suat: 60 W, van tdc max
1400 v/pht, ty sb truyén 50.

Tinh todn bé truyén dai

Thong sb dau vao:
- Cong suat trén truc chi dong: N =60 (W)

- Tbc d6 quay cua truc chi dong:
n =28 (vg/ph)
- Ty s0 truyén: u =1

Chon logi dai va tiét dién dai: Chon dai
rang loai H dya trén cong suat va sd vong quay
¢ thong s6 nhu sau: Budc ring: P = 9.525;
Chiéu day H = 3.5; B0 cao H,= 1.9; D rong
W=32.

Xdc dinh dwong kinh banh dai d , mm

DPuong kinh banh dai dugc xac dinh
theo cong thuc:

d, =(3..4)31, (6)

Lay theo diy tiéu chuan bang 2.1 [3], ta
chon duge d, = 100 (mm).

Xac dinh van toc dai v, m/s va kiém tra van toc
gioi han cua dai

Tt duong kinh banh dai nho, xac dinh

van tdc dai theo cong thirc:

_ zdymy

v= 7
60000 )

Van téc dai v nho hon vén téc cho phép

cua dai thang thuong, do d6 loai dai va tiét dién
dai da chon bao dam.

Xac dinh dwong kinh banh dai d
dy=du.(1-¢) (8)

Theo tiéu chuin bang 2.1 [2], ta léy
d,= 100 (mm).

Ti s6 truyén thuc té ctia bo truyén 1a:

t d1 (1—5)

u
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Sai léch ti s truyén:

A=At

(10)

u
bam bao khong vuot qua pham vi cho
phép so voi ti s0 truyén da cho 4%.

Xac dinh khoang cach truc so bo:

Khoang cach truc so bd a co thé duoc
xac dinh dya vao ti so truyén u = 1 va duong
kinh banh dai 16n d, = 100 mm.

0,55.(d,+d,)+h<a<2.(d +d,) (11)

< 0,55.(100+100)+10,5<a <2.(100+100)
Hay 120,5<a <400

Chon so bg a =200 (mm).

Chiéu dai tinh toan cua dai L, mm va
khoang cach chinh xac a, mm.

Chiéu dai dai dugc xdc dinh theo
khoang cach truc a, theo cong thurc:

7(di+dy) (di+d,)
4a

Tir (12), theo tiéu chuan bang 2.1 [3], ta
chon dugc: L =750 (mm).

L=2a+

(12)

Tinh todn truc nghién

Chon vat liéu truc la thép 40Cr t6i cai
thién c6 o, =450MPa;oc, = 750MPa

T
Puong kinh truc so bo: d, =3
0,2 [Tx]

Chon so by cac duong kinh: dj = 22
mm; d, =20 mm; d = 18 mm.

BD

So dd tinh toan truc: Tur két ciu truc da

dugc phac thao va céc kich thudc da dugce xac
dinh va cac luc, m6 men da cd, so do tinh toan
truc dugc thé hién nhu hinh 3 dudi day.

F R
) 2 Pl ARe H

) ] _

X 5 ¢ T
X
o 2
r
50 ? 50

Hinh 3. So do tinh todn truc dwoc thé hién
nhw hinh

M6 men xoan truyén 1én truc:

T = 45300(Nmm) .

Céc thanh phan luc tac dung 1én tryc:

F, =1208(N);F. =258(N)

2T 2.45300

F =5033(N

"od,, 18 (V)

ED=£=2'45300=4118(N)
dp

Momen udn tong cong tai C:

Muc:\/ijc"'ijc (14)

M6 men tuong duong tai C:

Mgy = /M2, +0,75T (15)

Puong kinh truc tai C:

MtdC
d. > 3/—0’1[0] (16)

Theo déy dudng kinh tiéu chuan (bang 6.6
[3]), lay: d, =20 (mm); d .= 2 (mm); d, =20 (mm).

Tinh todn méi ghép then

Theo bang 6.20 [3], voi duong kinh
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truc d = 20 mm, chon then béng kiéu I co: b
=6 (mm), h =6 (mm), t = 3,5 (mm), t, = 2,8
(mm).

Theo bang 6.23 [3], véi tai va dap nhe,
mbi ghép ¢ dinh, may o bang thép, tra dugc:
[0,]=50(MPa)

Chiéu dai tinh toan cua then dugc xac
dinh theo cong thuec:

[
““d(h-1)[o,]

Chon | =20 (mm), do dung then kiéu I
nén chiéu dai cua then:

I=1,+b=20+6=26(mm)

Kiém tra diéu kién cit cua then: Véi tai
va dép nhe chon [z, | = 60(MPa)

2T
T =————
" dlb

Vay, then d4 chon thoa mén diéu kién bén.

3. KET LUAN

Trén co s tién hanh khao sat cong nghé
xtr Iy rac hiru co tao phan compost, tac gia da
thiét 1ap duoc nguyén 1y lam viéc va s dung
phan mém tinh toan Matcad tién hanh tinh toan

cac thong sb két cau cua thiét bi xtr 1i rac theo
phuong 4n di lya chon. Tir d6, tién hanh thiét
ké, xdy dung mo hinh mo phong 3D va thiét ké
hoan chinh thiét bi xir Iy rac ¢& nho tao phan
compost. Két qua nghién ctru c6 thé dung lam
co & cho viéc ché tao thiét bi.

Thiét bi xtr 1i rac thai hiru co tao phan
compost phu hop véi kha nang cong nghé trong
nudce voi chi phi gia thanh phu hop cho cac nhu
cau cua ho gia dinh. St dung thiét bi xir Ii réc
hiru co trén, dam bao xur li rac thai tai nguén,
vira ddm bdo vé€ sinh mdi truong, vira dem lai
hiéu qua tai sir dung hiéu qua ngudn rac thai.
Két qua tinh todn c6 thé st dung dé thiét ké, ché
tao va hoan toan c6 thé hoan thién dé ing dung
rong rai trong thuc té doi song.
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