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Tom tat

Bai nay trinh bay vé thiét ké, ché tao md hinh hé thong thu, phan logi va vdn
chuyén rac ¢ cac nha cao tang, chung cie. P6 la mé hinh nhé gon dé cho sinh vién
nganh xay dung, kién triic, méi trwong va nhitng nguoi khac nghién cizu, hoc tdp. Thanh
cdng cua dé tai nay la nghién cizu vé cach van chuyén rac trong ong ngam chén dudi
dat, giam thiéu sitc lao dong con nguoi va ciing gép phan bdo vé méi triong séng trén
mdr dat sach dep, van minh,

Tir khoa: chung cu, dirong éng ngam, nha cao tang, van chan rac
Abstract

DESIGN, FABRICATION OF SYSTEMS FOR COLLECTION,
CLASSIFICATION AND TRANSPORTATION OF GARBAGE IN HIGH-
RISE BUILDINGS AND APARTMENTS

This article presents the design, fabrication of systems for collection, classification
and transportation of garbage in high-rise buildings and apartments. It is a compact
model for students in construction, architecture, environment and others to research and
study. The success of this project is to study how to transport garbage in underground
pipes buried underground, reduce human labor capacity and also contribute to protecting
the living environment on a clean, civilized and beautiful ground.

1. Pit van dé

Hién nay, ¢ cac nha cao tang, chung cw, mdi budi sang, cong nhan phai rat cuc
nhoc dé ddy nhiéu thung rac tir phong rac ra ngoai, chd xe téi nhan. Khi cac thing rac
duoc do 18n xe thi mui héi bdc ra, bay Ién cao. Cho du, ¢ cac chung cu cao cép, chd dua
rac 1én xe duoc thiét ké kin dao, nhung khong thé nao khong gay mui hdi cho nhiing
nha dan song 1an can. Pay 1a su bat loi cho nhimg ngudi séng trong toa nha gan chd xe
dd rac. Cau hoi dit ra 14 tai sao ta khong cho rac di trong dudng 6ng ngam ra xa tda nha
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vai trim mét roi hiy d6 rac 1én xe dé it bi anh huong mui hdi cua rac? Pay 13 bai toan
khé ma & nudc ta chua 1am duogc. Hién nay, ta da co dng dan nudc, dan khi va dan dién
dudi dat nhung ta chua c6 6ng dan rac duéi dat. Tuy nhién, trong tuong lai, con nguoi
ngay cang déng, rac thai ngay cang nhiéu, méi trudng ngay cang 6 nhiém thi con nguoi
budc phai xay dung duong dng ngam dudi dat dé van chuyén rac. Rac dwugc van chuyén
bang duong 6ng ngam trong long dat s& tra lai cho mat dat trong sach, giam mui hoi
théi, moi trudng trong lanh, mac sdng va mirc huong thu cia con ngudi cao hon. Phan
dudi ddy, nhom tac gia s& trinh bay mé hinh mét hé thdng thu, phan loai va van chuyén
réc & mot nha cao tang dién hinh, trong d6 cé trinh bay cach van chuyén rac trong
duong 6ng ngdm chén dudi dét.

2. Thuc trang phén loai va van chuyén
rac & cac nha cao ting, chung cw

Phan 16n cic toa nha cao tang,
chung cu ¢ nudc ta déu co 2 kiéu thu rac
nhu sau:

Thu rdc bang thang tdi riéng: Ngoai
thang may danh cho cu déan, con c6 thang
tai rieng dé van chuyén rac tir tang cao
xudng tang trét (hinh 1). Ngudi dan séng

trong nha cao tang, chung cu ¢ cach thu
réc kiéu nay thi phai virt rac theo thoi gian
¢ dinh nao d6 trong ngay. Ho con phai
mang rac di mot doan kha xa tr phong
cua ho téi noi d6 rac.

Thu rdc bang dwong ong: Mbi toa

PON RN

nha c6 mot Ong thu rac noi tir tang trén Ong
cung xudng tang dudi cung, & mdi tang rdc
déu c6 16 thu rac thong véi duong ong do Day
(hinh 2). Nguoi dan song trong tung can g

Y re o re1a s g 1R nap ong
h¢ phai mang tli rac té1 bo vao cac 16 thu réc

rac trén duong dng, rac roi xudng dudi,
lot vao céc thung, xe rac toi ché di.

Viéc nguoi dan phai tu mang thi rac
di xa, bang qua nhiéu can ho khac moi toi
noi bo rac thi that phién phirc, mét thoi
gian, mui hoi, nudc ban tir thi rac thoat ra
gay kho chiu cho moi nguoi.
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Hinh 2. Ong thu rdc
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Viéc phan loai rac chua dugc thyc hién tai nguén (tirc 1a chua dugc phan loai tur
tay nguoi dan) vi tit ca cac loai rac déu theo mot dudng dng va roi vao mot thung.
Hoac, c6 noi, rac dugc phan ra rac hitu co, rac vo co va rac khac, mdi loai cho vao mdi
thung khac nhau. Tuy nhién, viéc phan loai chi 1a hinh thtrc, chua thuc hién dén cung do
ngudi dan ngai phién phirc, mat thoi gian virt rac, ngudi quan 1y chung cu ciing chua
nghiém, chua c6 ché tai ngudi virt réc sai quy dinh. Hé thong van chuyén rac tai cac
chung cu con qua thu cong, mat rat nhiéu strc nguoi, mui hoi cua rac chua duoc xir 1y.
MGdi 1an xe thu rac t6i 1a ca chung cu ngiri mui hoi cia rac.

3. Y tuwdng thiét ké hé thong thu, phan loai va van chuyén ric & cac nha cao tang,
chung cw

Pé tranh cac bat tién vé thu, phan loai va van chuyén rac & cac nha cao tang,
chung cu nhu hién nay, nhém tac gia dua ra phuong an dat thém nhiéu 15 thu rac trong
tod nha, cé4c loai rac khac nhau thi dugc bo vao céc 16 khac nhau. Lay toa nha md hinh
nhu hinh 3(a) 1am mAu, ta thiét ké hé thdng thu, phan loai va van chuyén rac cho tda nha
nay theo nguyén 1y nhu hinh 3(b). Y tudng thiét ké md hinh ciia nhém tac gia nhu sau:

e Céac bng dan rac co duong kinh trong 90 mm, vat liéu 12 dng PVC (6ng dan

nudc thong thuong).

e Rac dugc tha tir cAc cira thu réc, roi xudng dudi qua duong dng dang, gan
cudi duong éng dung c6 Iap van chan rac, khi dong van thi rac tich trir trong
6ng; khi ma van thi réc roi xudng dudng dng nghiéng.

e Phia ddu duong dng nghiéng ta dit quat thoi (cong suat 1 HP).

e Phia dudi, ta dat hé thong dng ngam dé nhan va chuyén rac.

e Khi m& quat théi thi quat gay &p suat cao dé day rac di trong duong dng ngang va
dua rac vao thung chtra. Céc loai rac khac nhau thi cho vao cac thung khac nhau.

‘/'Ijoa nha cao

| Dudng éng dirng
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B Lé thu rdc

Cuat théi rac |

Tram thu rdc
7 g

Pudng 6ng ngang (6ng ngdm)
b)

Hinh 3. So @6 ngyén Iy thu, phan logi vdn chuyén rac
bang dwong 6ng ngam
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Ché tao m6 hinh nay thanh céng s& mang Ong dén khi thai
tai cac loi ich: (1) gilp ta c6 cach nhin truc :

quan, tiép can vé cdu tao va nguyén ly hoat Ot ik

déngncﬁa hé théng thu, phan loai va van nggdﬁgg

chuyén rac hién dai chua tirng c0 ¢ nudc ta; (2) kinh ngodi L6 tha
lam mé hinh thuc té cho sinh vién nganh xay 90 mm A raE

dyung, Kién tric, mdi truong va nhimg nguoi Ouat théi

A - a , N .2 R n /Vnn
quan tam nghién cau, tim hieu; (3) lam mo PE b B B chén
hinh day hoc vé “Cdc mdy vdn chuyén bang rac nghet L

khi” trong mén hoc “May xdy dung va an toan

lao dong”. Ong nghiéng

45% so voi
phirong ngang

Hinh 4. Thiét ké phan chinh (phan
rugt) cua mo hinh

4. Co s& thiét ké, tinh toan mé hinh

Chon phwong dn: Viéc thiét ké ra san pham 1a “Mé hinh hé thong thu, phan logi
VA vdn chuyén rac ¢ cac nha cao tang, chung cw” phu thudc rat nhiéu vao cac chi tiét
tiéu chuan c6 ban trén thi truong va kinh phi ta hién c6. Vai diéu kién nhu vay, ta can
nhic ky va chon duoc phuong an thiét ké nhu hinh 5. Sau khi ché tao xong, kich thugc
md hinh 1a cao x dai x réng = 2600 x 1100 x 340 (mm), pht hop dé cét giir trong phong
thi nghiém. Phan éng ngam chon duéi dt (gan tai 16 ra cua rac nhu hinh 5) c6 thé thao
ra khi khéng st dung.

Co sé thiét ké, tinh toan

Co so vat ly: (1) Su roi ty do cua
vat; (2) Sy tao ap suat chat khi trong
duong ong kin dé day vat chuyén dong
trong dng nghiéng 45° va éng ngang.

Céc théng sd, vt liéu ddu vao:
(1) Rac (httu co, vo co va rac khac)
dang kho, u6t, nhét déu cé, hé sé6 ma
sat (truot, 1dn) cua rac trong duong 6ng
duoc ldy 16n nhat 12 k = 0,62; (2) Khéi
lugng rac 16n nhat dé thir nghiém la
3kg; (3) Ong dén réc 1a 6ng nhya PVC,
duong kinh ngoai 90mm; (4) Cac phu
kién duong 6ng kém theo gom van 90, Hinh 5. Tinh todn si chuyén dong
T90, Y90, co 90 nghiéng 45°. clia rdc trong ong
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CAc tiéu chi tinh toan

Khéi luong rac 13 m = 3kg c6 d& dang roi c6 ma sat trong dng dimg (di hét
doan s;) hay khéng.

Khéi lugng rac 13 m = 3kg c6 d& dang truot trong dng nghiéng 45° so Vi
phuong ngang (di hét doan s,) hay khong.

Ap suit 12 bao nhiéu thi c6 thé dy khdi luong rac 1a m = 3kg truot trong dng
ngam nam ngang (di hét doan s3).

Két qud

St dung kién thic vat 1y vé bién thién dong ning, vé bao toan ning luong, ta da
tinh va chon duoc cac thong sd can thiét cho mo hinh hé théng thu, phan loai va van

chuyén rac ¢ cac nha cao tang, chung cu nhu sau:

Tinh dugc ap suét khi can thiét dé lam chuyén dong duoc 3kg rac trong dudng
6ng 14 3200 Pa. Dé c6 duge ap suét nay thi ta chi can chon loai quat ly tam co
cong sut c¢& 1 HP.

ba chon dugc hinh dang hop 1y va kich thudc bao cia md hinh 1a cao x dai x
rong = 2600 x 1100 x 340 (mm).

Da tinh chon dugc quy cach céc loai vat tu can mua.

Pa co6 cac ban vé déy du kich thudce, bao dam thué mudn thg lam duoc.

5. Ban vé tong thé mo hinh

Hinh 6a 1a ban v& Ip tong thé, hinh 6b 1a anh chup md hinh hé théng thu, phan
loai va van chuyén rac ¢ cac nha cao tang, chung cu. M ta cau tao va nguyén ly hoat
dong ctia mod hinh nhu sau:

Khi cho réc vao cac 15 thu (13) thi rac s& roi xudng phia dudi, rac bi giit lai ¢
cubi cac duong dng dimg (3) nho cac van chin (11) (luu ¥ 13 ngudi bod rac
phai phdn logi rac truée khi bo réc vao 16).

Cac éng dang (3) duoc thiét ké cong lugn dé rac khong bi va cham manh vao
duong 6ng khi roi tir trén cao xubng.

Nho quat hat khi (1) ma mui héi caa rac duge hit khoi dudng dng.

Nho céc van chin (11) ma rac bi giit lai cudi dudong dng dimg.

Khi can xa rac thi mg van chan (11), cho rac tuon xubng duong éng nghiéng
(7) phia duéi. Sau d6 dong van chan (11), mé quat théi (5), ddy rac di. Rac di
trong duong 6ng vai mét, vai chuc mét, tham chi vai tram mét. Rac ra duoc
hting vao thung hoic himg truc tiép vao xe chd rac.
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a) b)
Hinh 6. Hinh tong thé mé hinh hé thang thu, phan logi
va vdn chuyén rac ¢ cac nha cao tang, chung cu
1. Quat hut; 2. Khung thép; 3. Puong ong dimg dan rac; 4. Quat théi; 5. Pong hé do dp, 6. Nép day 16
xit ly rac nghet; 7. Ong nghiéng 45°%; 8. Banh xe; 9. Cua tii; 10. Ong réc ra (6ng nam ngang chdn ngam
duéi dat); 11. Van chdn rdc; 12. Pai thép ¢é dinh dwong ong vao khung; 13. L4 thu réac.

6. Huéng phat trién cia dé tai
C6 thé dung cach khac dé van chuyén rac trong dudng 6ng ngang nhu:
e Duing dia + cap kéo dé lua rac (hinh 7).
e Dung hé thong khi nén thay thé cho quat thoi.
e Dung may hit chan khong dé hiit rac trong duong ong
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Druing rong
roc kéo cdp

Pia Rac Duong
ong
Hinh 7

e Dung xe diéu khién tir xa di chuyén trong duong dng dé ddy rac (hinh 8).

Ong tiét dién .
chit nhdt (xay Xe ?ha
rdac

Thung rac

Thimg rdc adprac
trong (cho
thay thé thing Thiing rdc chuyén dong
rac day) frong duong ong
Hinh 8
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