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TOM TAT

Trong cudc song xd héi hién dai ngdy nay, con ngwoi da phat minh ra hang loat mdy méc
ky thudt va trang thiét bi hién dai dé giam bét sire lao ddng ciia con nguoi. Nhweng dong thoi ciing
thai ra hang tram tan rdc phat sinh nhiéu hdu qua anh hwong dén méi trieong. Phan 1om cdc chat
thai ran sinh ra tir hoat ddng hang ngay, moi lic moi noi trong pham vi thanh phé hodc khu dan cu,
tre cdac ho gia dinh, khu thwong mai, cho va cdc tu diém buén ban, nha hang, khach san, cong vién,
khu vui choi gidi tri, cdc vién nghién ciru, truong hoc, cdc co quan nha nede. Cdc réc thai rdan phdi
mat hang trdam, thdm chi hang nghin ndm méi cé thé tw tiéu hiy trong méi trwong ti nhién. Mdy
nghién rdc dang dwoc xem la sy lwa chon t0i wu trong cdc giai phdp xir Iy rdc thai véi kha ndang
nghién nhiéu loai rdc thai khdc nhau trong thoi gian nhanh chéng, khéng chi tiét kiém cong sirc ma
con mang lai hiéu qua kinh té cao. Nhdn thdy dwoc tdc hai ciia rdc thai gdy ra, ching toi tién hanh
dé xudt mé hinh mdy nghién vt liéu rn (rdc thdi xdy dung).

T khéa: Rdc thai ran; Mdy nghién rdc; Xur Iy rdc thai; Rac xdy dung; Nghién rdc.
ABSTRACT

In today's modern social life, people have invented a series of technical machines and
modern equipment to reduce human labor. But at the same time, it also generates hundreds of tons
of waste, causing many environmental consequences. The majority of solid waste is generated from
daily activities, anytime, anywhere within the city or residential area, from households, commercial
areas, markets and shopping venues, restaurants, hotels, parks, amusement parks, research
institutes, schools, state agencies. Solid waste takes hundreds or even thousands of years to destroy
itself in the natural environment. Garbage crusher is being considered as the optimal choice in
waste treatment solutions with the ability to crush many different types of waste in a quick time, not
only saving effort but also bringing economic efficiency high. Realizing the harmful effects of waste,
we propose a solid material crusher model (construction waste).

Keywords: Solid waste; Garbage crusher, Waste treatment; Construction waste; Garbage
research.
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1. PAT VAN PE

Mdi nguoi chiing ta hang ngay déu thai
ra mot luong rac thai nhat dinh, nhung hau nhu
chung ta déu thd o cho ring rac thai cia minh
déu co cac nhan vién vé sinh dén thu gom, tham
chi nhiéu ngudi con than nhién virt rac xudng
duong, kénh rach, céng ranh. Tuy nhién, loai
rac chira day nguy hiém tiém tang nhit chinh
1a rac thai sinh hoat ctia chinh chung ta. Vi thé,
néu mudn bao vé moi truong séng ciia minh,
can phai phéan loai rac dé giam thiéu toi da su
nguy hai, gitr gin va bdo v¢ moi trudng xung
quanh. Réc thai hién nay dugc chia thanh 03
loai chinh:

- Réc hitu co: Loai rac nay dé phan hiy
va co thé dua vao tai ché dé dua vao sir dung
cho vi¢c cham bon va lam thitc dn cho dong
vat. Rac nay hinh thanh tir phan bo di cua thuc
pham sau khi 14y di phan ché bién duoc thuc
an; Phan thira hodc hu hong khong thé sir dung;
Cac loai hoa, 14 cay, coé khong duogc st dung
s€ tr¢d thanh rac thai trong moéi truong. Cach
t6t nhat xir 1y rac ndy 1a thu gom riéng vao vat
dung chira rac dé tan dung 1am phan compost.

- Réac tai ché: Loai rac kho phan huy
nhung c6 thé dua vao tai ché nhu céac loai gidy
thai, hop, chai, vo lon thuc phdm bo di, thuong
duoc tach riéng, dung trong tai nilon hodc tii
vai dé ban lai cho co so tai ché.

- Rac vo co: Loai rac khong thé st dung
dugc nita ciing khong thé tai ché duoc ma chi
c6 thé xtr Iy bang cach mang ra cac khu chén 1ap
rac thdi. Céc loai vat li¢u xay dung khong thé
st dung hodc da qua sir dung va dugc bo di nhu
cac loai bao bi boc bén ngoai hop/chai, cac loai
tai nilon, mot sd loai vat dung thiét bi trong doi
song hang ngdy cua con ngudi, thuong duoc
xtr Iy bang phuong phap thu gom vao dung cu
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chira réc va dua dén diém tap két dé xe chuyén
dung dén van chuyén, dua di xu 1y tai cac khu
tap trung theo quy dinh.

Viéc tan dung rac thai xay dung nhu cbt
liéu bé tong va gach vun co thé tao ra nhiing
vat li¢u lam bé tong, vira, gach lat nén déi véi
c6t lidu tho hodc 1am vat liéu 4o duong hay lam
vat liéu san xuét gach, tAm tuong, gach lat nén
va nhiéu san pham vat lidu xay dung khac. Bén
canh do, tai cac thanh phd 16n, viéc thao d& cac
cong trinh mang ra khoi thanh phé ciing 1a van
dé chi phi rat ton kém. Van d& cép thiét can
thiét ké ché tao may c6 tinh co dong cao phuc
vu nghién va tai ché tan noi rat hiru ich. Dé
¢6 duoc may day du tinh nang va toi uu nhat,
chung t6i da dé xuit mo hinh méay nghién rac
xdy dung lam co sé cho cic nghién ctu tiép
theo hoan thién dap ung nhu cAu thuc tién.

2. XAC PINH MUC PQ PONG GOP CUA
CO KHI VAO XU LY RAC XAY DUNG

Lay dao ham toan phan ciia Cobb -
Douglas:

Taco: Y =A L*K#R®...

dy1 dA1 dL 1 dK 1 dR 1
= +a, ta,——+a;——+ (1)
dy dtA dt L dt K dt R

dy 1

Trong d6: &1 13 tdc d6 tang

truéng cua Y; %;—

N
dK dt1 L‘ A A s , , J ;s
K la toc do tang trudng cia von, pha d&
A \ ~ dR 1T x ) )
cong trinh cli; —— 7 1a toc d§ tang trudng cua

dau tu trang bi may moc.

éli:l toc do tang truong cia
la toc do tang truong cua lao dong;

Tu déng thuc trén, c6 thé rat ra mac do
dong gdp cia nganh xur 1y rac thai theo:

AR Y Vm
I,,=a;.— =a,.— (2)
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Trong dé: AR 1a luong ting “dau vao”
vé ngudn d@ng luc dé nghién rac; AY la lugng
tang “dau ra” san pham réc; V. toc do tang
truong “dau vao” cua xur 1y rac; Y toc do ting
truong “dau ra” ca xir Iy rac I, muc do dong
gbp cua nganh co khi; a, s6 mil ch1 muc d§ anh
hudng cua yéu t co kh1

Duya vao sd liéu thu thap duoc va gia
tri cac hé sb hoi qui ai s€ tinh mc d§ dong
gop cuia timg yéu to “dau vao” dbi véi “dau ra”,
dong thoi két hop cac yéu t6 dé dat muc tiéu
tang trudng trong qua trinh tai sir dung vat li¢u
rac thai xay dung.

3. CAC BUOC CHINH PE XAC LAP CAC
NGHIEN CUU PE XUAT MO HINH MAY
NGHIEN RAC THAI XAY DUNG

3.1. X4c dinh dau vao va dau ra cia nguyén
vat liéu

Tir yéu thyc té dé san 1ip miat bang
hay dé tai su dung, ta chon san phém dau ra
c¢6 chiéu rong w = 25 (mm), chiéu dai 1 = 25
(mm). Vat liéu dau vao tam xac dinh vién gach
¢6 dinh vita xdy chat va cac vién bé tong dién
hinh thuong c6 kich thudc dai x rong x cao =
80 x 120 x 220.

3.2. Xéc dinh kich thwéc dao nghién

Két hop dau vao va dau ra cip liéu
nghién, ta s€ lya chon ludi dao cho mo hinh
may nghién c¢6 duong kinh 180mm.

Theo théng s6 hinh hoc cua dao cat da

lya chon, xac dinh dugc dudong kinh vong chan
ludi cat:

dr .

—110=d -30>d =140(mm)

Trong do: d; 1a duong kinh vong chéan
cua ludi cit; 9, la khoang chong lan giita hai
dao cat.

Chon 10 dao trén truc 1 va 9 dao trén
truc 2.

Hinh 1.1. So do théng sé dao nghién

3.3. Xac dinh truc chinh cua may

3.3.1. Tinh so by dwong kinh truc

- Véi truc 1:
2 175023
\[ \{ = 47,83 mm => Chon
0,2.[1] 0,2.8
so bg: d, = 50 (mm). 4)
- Vi truc 2:

2 T2 z/167125
= = = 44 mm => Chon so
2 0.2.[1] 0,2.10 :

bo: d, = 50 (mm). ®)]
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3.3.2. Xdc dinh chiéu dai doan truc

Tir cac thong sb 6 lan, banh ring truyén dong két hop, ta tra bang 4.3 [1], ta c6:

Truc 1:1,=20;1,=541;1

13 > 714

=55,5;1

11

Truc 2: 1,, = 91,5 (mm); 1,= 541 (mm).

3.4. Xac dinh vé h§p cia may

= I H AL AL, = 738 (mm).

Bang 1. 1. Tinh kich thuoc than hop va bulong

Tén goi

Biéu thirc tinh

Chiéu day than hop may nghién rac

0=0,03.A+5mm > 10,5 mm
6=0,03.500+5=20 mm > 10,5 mm

Pudng kinh bulong bat véi chan may va lip v6i tAim
dai

d =0,016A+2 mm<=d =0,016.500+2=10 mm
Chond =10 mm = Chon bu long M10 theo TCVN

Duong kinh cac bulong:
- Ndp 6 lan voi khung d,
- Tam chan trén véi khung

d=1,4.d =1,4.10=14 mm

Chon d =14 mm = Chon bu long M14 theo TCVN
d,=(0,5+0,8) d =(0,5+0,6).10=(5+8) mm

Chon d,=8 mm = Chon bu long M8 theo TCVN
Chon d,=8 mm = Chon bu long M8 theo TCVN

S6 lugng bulong lap hop voi khung chan méay chan
may Z

(L+B) _ (620+450) _
~ (50+300)  (100)

10

L; B: chiéu dai va chiéu rong ctia hop
Tinh so bd chon Z =10
Chon so b kich thudc hop: 620 x 450mm

3.5. Xac dinh lyc cin thiét cho may
3.5.1. Xdc dinh cong sudt can thiét ciia dong co

- Cong suat can thiét cua dong co duoc
xac dinh theo cong thuc:

Ny
N = _t(k”/)

- (6)

Trong do:
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N, (kW) la cong suét can thiét trén tryc
dong co;

N, (kW) la cong suét tinh toan trén truc
may cong tac;

n 12 higu suat truyén dong.

- Theo cong thirc, ta co:

__ 36000.0,06

EV
1000 1000

Iv —

= 2,16(Kw) -
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Véi: F = 36000 (N) 1a lyc cét can thiét.
V = 0,06 (m/s) 14 van toc cit.

- Hiéu suét truyén dong (n) duoc tinh
dua trén hiéu suét cac bo truyén hé théng dong
theo cong thuec, ta co:

N =M,

- Tra bang 1.1 [1], ta chon dugc cac
hiéu suat:
n, = 1 -1ahi¢u suit bo truyen khép nbi xich.
n,= 0,99 - 1a higu sut cac 6 lan (duoc che kin).
N, 0,97 - 1a hi¢u suat bo truyén banh ring tru
rang thang.

n=1.0,990, 973—0 806

J'LIJ
N - -

= 1,86(kw)

- Viy cong suit can thiét cia dong co
la: N_= 1,86(kW).

- Chon so b ti sb truyén chung cua hé¢
thong la i, = 40.

- S6 vong quay cua truc cong tic (mang
dung cu cat) lan, :n =120 (vg/ph).

3.5.2. Chon dong co cho may

- Bbong co dugc chon phai théa man
diéu kién:
{Nﬂc = th

~ (7)
Nge = Ngp

-Taco: N, =1,86 (Kw) vaN_ =120 (vg/ph).
- Theo bang 1.2 - 1.9 [1], ta chon duogc
dong co 1a GTMA220-42L15Z phu hop voéi yéu

cau, c6 cac thong s6 k¥ thuat cua dong co la:

N =2,2Kw; n = 120 vong/phut
- Taco: N,=N=22Kw

N, =N, 1. n,.=22. 099.097=2,1 (Kw)

ot Mot

- M6-men xo@n ctia dong co va truc tao ra:

Ty =T, = 9,55. 106, :ct 9.55.10°. 2% = 175083 N.um
dc
T, =9.55. 10°. :27955 106. ﬂ—167125N1~nm
dc
4. KET LUAN

- Pi chi ra duoc viée can thiét phai xur
ly rac thai xay dung;

- Chi ra dugc muc do dong gbp cua vige
co khi hoa vao nghién rac thai ran;

- Nhom tac gia da xac dinh dugc céc
budc co ban dé ché tao md hinh may nghién
rac. Tir nhitng nghién ctru nay s& lam tién dé
thuc hién bai toan dong dang hoa vé cong suat,
kich thirc cho cac may nghién rac khi mudn dat
ra van dé xur 1y khéi luong rac thai sao cho phu
hop yéu cau thyc té mot cach tdi wu nhat. <
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