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Tom tit

Bai viét nay trinh bay vé thiét ké hé thong vin chuyén rac bang toi dién dé dwa
thing rdc tir C&C tang lau Cao xudng tang trét theo dwong thang dimg, dp dung cho céc
truong hoc, céng ty, co quan cé cdc tod nha dwdi 5 tang. Hé thong vin chuyén rdac bang
toi dién voi tong chi phi mua sam va ldp dat tir 15 t6i 20 triéu VND, ré hon nhiéu so voi
chi phi mua sam va ldp dat hé thong vin chuyén rac bang dwong ong nhw da biét hién
nay. Tdc gid ciing ¢6 dan ra cac minh chz’mg dé so sanh chi phi cho hai loai hé thong vin
chuyén rac nay. Hé thong vin chuyen rdc bang toi dién gzaz | phong su cuc nhoc cua nguoi
lao cOng khi phai mang vat bang tay thing rdc tir CAC tdng Ca0 xudng ting trét, gii gin
my quan cho méi trieong lam viéc cong s6 hay méi trong hoc tdp. Trong bdi viét nay, tac
gid ding cdc hinh khéng gian dé minh hoa cdc ban vé thiét ké, nguoi khong chuyén ciing
6 thé hiéu va ché tao thanh cong hé thong van chuyén rdc nhuw da néi trén.

Tir khéa: dong co dién, gia dé, tang qudn cdp, thing rac, toi dién
Abstract

RESEARCH AND DESIGN OF ELECTRICAL WASTE TRANSPORTATION
SYSTEM

This article presents the design of electric winch garbage transportation system to
bring trash from upper floors to ground floor vertically, applicable to schools,
companies, offices with buildings under five floors. The waste transportation system by
electric winch with a total cost of 15 to 20 million VND to purchase and install, is much
cheaper than the cost of purchasing and installing the garbage transport system by
pipeline as known today. The author also provides evidence to compare the costs of
these two types of waste transportation systems. The electric winch garbage transport
system frees workers from having to hand-bounce the trash from the upper floors to the
ground floor, preserving the aesthetics of the working environment or learning
environment. In this article, the author uses spatial images to illustrate the design
drawings, amateurs can also understand and successfully fabricate the garbage
transportation system as mentioned above.

80



Tap chi Khoa hoc Pai hoc Thii Ddu Mot S0 6(49)-2020

1. Pit van dé

Viéc van chuyén rac bang strc nguoi la rat doc hai va kém hiéu qua. O nhiéu
truong hoc, bénh vién, cong ty, co quan, ... lai dung strc nguoi dé van chuyén rac tur cac
tAng cao xudng tang trét. D6 1a su bat cdp, can phai c6 hudng giai quyét phu hop hon.
Truong hoc, cong so, bénh vién,... 1a noi moi truong phai trong lanh, rac thai khong
dugc gay phién cho moi ngudi. Nhimg ngudi lao cong ¢ nhiéu noi lai van chuyén rac
qua cac ciu thang, gay 6 nhiém. Mot cong viéc lam vura cuc nhoc, vira 6 nhiém va méat
my quan. Dé giai quyét van dé nay, ching tdi dé xuét giai phap ding toi dién dé van
chuyén rac tir ting cao xudng tang thip. Cac tda nha dudi 5 tang thi viéc dung toi dién
dé van chuyén rac tu téng mét, hai, ba, bén, nAm xuéng téng trét 1a kha thi.

2. So luge vé cac dang van chuyén rac da biet ¢ cac nha cao tang

2.1. Vin chuyén rdc bang thang tii riéng

Ngoai thang may danh cho con ngudi, con ¢ thang tai riéng (hinh 1a) dé van
chuyén rac tir ting cao xubng tang trét. Ngudi sdng trong nha cao tdng theo cach thu rac
ki€u nay co6 bat tién la: phai virt rac theo thoi gian co dinh nao dé trong ngay, chd doi
thang may 1én xuong, di mot doan kha xa tir phong cua ho téi noi do rac, tra chi phi van
hanh va dién nang cho st dung thang may,... Tuy nhién, thu rac kiéu nay s& tién lgi hon
rat nhidu viéc dung tay mang thing rac xuéng cau thang, roi lai tiép tuc mang thing rac
toi noi bo rac cong cong.

a) Dung thang tdi riéng b) Diing ong thu rdc

Hinh 1. Cdc dang vin chuyén réc ¢ nha cao tang
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2.2. Vin chuyén rdc biang dwong ong

M3di toa nha c6 mot 6ng thu rac (hinh 1b) nbi tir tang trén cing xubng tang dudi
cung, & mdi ting déu c6 15 thu rac thong véi duong dng d6. Nguoi séng trong timg
phong phai mang tai rac tdi bo vao cac 16 thu rac trén duong éng, rac roi xudng dudi,
lot vao cac thung, xe rac toi chd di. Kiéu thu rac nay c6 thuan loi la dung trong luong
clia rac, tha rac roi tu do trong dudng 6ng, khong ton cong van chuyén rac theo phuong
dung, khong dung dong co nén khong ton dién ning. Néu c6 dung dong co dién thi chi
theo dinh ky, m& dong co dé van hanh chdi quét, vé sinh 1ong dng, phan nay tiéu tén
ning luong khong dang ké. Cach thu rac nay hién nay dung rat phd bién, ap dung cho
nha cao vai chuc tﬁng vi tinh wu viét cia n6. Nhung n6é cé6 nhugc diém 1a réc tich trix
trong dng, néu 15 c6 ai bat cin ném tan thudc 14 vao thi dé gy chay. Tuy nhién, nhugc
diém nay ciing duoc con ngudi sém khic phuc bang cach diung cam bién nhiét dé nhan
biét do tang nhi¢t dd va phun nudc lam mat kip thoi.

3. Thiét ké hé thong van chuyén rac bang toi dién

3.1. Y twong

Y tuong thiét ké cua tic gia nhu hinh 2 va ban vé phdi canh khong gian nhu hinh
3. Nguyén 1y hé thong van chuyén rac theo phuong ding bang toi duoc cho nhu hinh 3.
Trong d6, toi dién gom dong co dién, tang quan cap va cac chi tiét phu khéac, duoc gin
trén tang lau cao nhat; gia d& thung rac co kich thudc sao cho ta c6 thé dé lot duoc cac
loai thing rac thong thuong vao bén trong, gia dd nay ¢ bdn cip banh xe lin duge trén
ray; ray 1a thép C80, lap chit vao vach tudng, bén banh xe ciia gia d& lin bén trong
khoang bung cua thép C80.

Khi cho toi dién hoat dong thi gia d& Tang qudn cap  Hep giam toc
thung rdc dugc nang 1én hay ha xuodng. .
Thung rac duoc dé trong gia dd, bao dam :
chac chdn, dua vao, dua ra thuan tién. Dau VR
duéi hanh trinh cta gid d& c6 bé tri bd phan :
giam chan; dau trén hanh trinh cua gia do co ORI . \'_ “““
chét gai vao ray, gitr gia d& 6 vi tri nhan rac

___________________________

khong bi roi xudng. Cac cong tic cua toi “ Bdnh xe

dién dugc chia ra mic theo kiéu mach dién

song song va lip vi tri phu hop ¢ moi tang,

bao dam dimg & ting nao ta ciing diéu khlen

duoc to1 dign. Do d6, thung rac tur cac tang

trén déu c6 thé dwa xudng tang trét, nguoc Ray (gdn

lai thung khong chura rac cling c6 thé tir tang chit vao

trét dua lén cac te‘ing trén. Gia do vach teomg
thing rac

Hinh 2. So do nguyen Iy h¢ théng vin
chuyén rac bang toi dién
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Toi dién

Ray thép
80

Vi tri lap
vao twong

Thanh giing

Thanh noi

Moi han thép
hinh C80

......

Thitng
rdc

Neén giam
chan

S8 6(49)-2020

i
I

Khi toi di¢n hoat dong thi thing rac (khoing :
tir 100 toi 400 kg) dwoe nang lén hay ha xuong |
vdi toe dg tir 10 161 20 m/ phut. Co thé ding thém |
rong roc dong dé dwoc loi vé lyc va nang/ ha :
dwge khoi lwomg rac lom hon. Banh xe cua gia dor |
luén an khép va nam trong bung cia ray thép :
C80. O méi tq:ng ldu déu o cira de duea thing ric |
ra/ vao, ¢o gan cong tac riéng dé diéu khién dege 1
toi dign. :

Cac thanh giang dwgc neo vao teong bang bu :
long. Gia da thiing rac dwgc thiét ké rong hai bén |
dé viée dwa thimg rac vao / ra thudn loi. Co thé 1
ding thém ddy dé giir chdt thing rdc véi gia do :
khi hé thong dang hoat déng. |

Phong to
phan A

Bu léng ldp vao
vach twong

Banh xe lan
trong ranh
thép C100

Phéng to
phéan B

Hinh 3. Phoi canh khéng gian hé thong vin chuyén rdc bang toi dién
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3.2. Thiét ké so b hé thong vin chuyén rdc bang toi dign

Hinh 3 phdi canh khéng gian hé théng van chuyén rac theo phuong dimg bang toi
dién. Theo d6, hé théng nay gom:

— Toi dién cong suat tir 1 toi 1,5 KW duogc ldp trén tAng cao nhit, toc do vong
quay cua tang quan cap tur 60 tdi 100 vong/phut.

— Hai ray thép C80 dé dan hudng cho gia d& thung rac, bao dam thung rac dugc
kéo 1én hay ha xudng an toan, khong bi dong dura.

— Bén cidp banh xe cia gia d& nam vira khit va lan trong phan bung cta ray thép
C80.

— Gia do thung rac c6 dang nura hinh hop chir nhat, dugc ché tao béng thép hop
vudng, mit trude va sau cia gia dé trong, bao dam dua thung rac vao hay lay thung rac
ra tién loi.

— Pau dudi cung va dau trén cung ctia h¢ thong c6 1ap cac dém cao su giam chan.

— Khi gia d& dirng tai noi nhan rac thi c6 chot gai vao ray, khong dé gia cé thé roi
xuong dugc.

— Céc thanh giang dugc lam bang thép hop, mot dau lap bu 1ong vao ray, con dau
kia ldp bu 16ng vao vach tuong. Giita hai thanh gidng theo hang ngang c6 lip thém
thanh ndi, chung lién két véi nhau bang bu 1ong.

- Céc thanh ray bang thép C80 duoc han véi nhau, tao ra duong ray dai tuong tmg
v6i chiéu cao tir tAng trét téi ting bon hodc ting cao hon nita.

3.3. Vi chi tiét dién hinh ciia hé thong vin chuyén rdc bang toi dién

Cap
banh xe

b) Toi dién (surc ndng 500 kg)

~-

c) Ray thép hinh C80

vt

d) Thanh gi&ng (thép hop 100x60)

a) Gia dé thiing rdc

Hinh 4. Vai chi tiét dién hinh ciia hé thong van chuyén rdc bang toi dién
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Hinh 4 cho thiy vai chi tiét dién hinh cta hé théng van chuyén rac bang toi dién.
Céc chi tiét nay twong dbi don gian, d& ché tao va ré tién. Riéng gia d& (hinh 5a) c6 thé
thiét ké thém thanh chan hodc day budc dé ¢ dinh thung rac vao gia khi dang van chuyén
(phan nay s& bd sung thém khi biét kich thudc, hinh dang cac loai thung rac ta dang
ding). Toi dién téc d6 vong ra tir 60 toi 100 vong/phut, ding ngudn dién 220V — 50Hz,
mdt pha. Cac thanh thép C80 dugc han véi nhau tao ra ray dai nhu mong mudn. Cac
thanh giang co thé dai hay ngan tiy thudc dia hinh lip dit, tuy nhién cd ging lap hé théng
nay sat vao vach tudng dé it gy rung dong khi gia d& chay trén ray thép C80. Can phai
khoan théng vach tuong dé bt bu 16ng cac thanh giang véi vach tudng cho chic chin.

Tdong chi phi mua sim, ché tao va lip dit cho toan hé thong nay khoang 15 triéu
VND (nhu thong ké & bang 1, thoi diém thang 4 nam 2020).

Bing 1. Chi phi ché tao 1 hé thong vdn chuyén rdc bang toi dién

PN ., Pon vi So6 Thanh sién
STT Tén vat tu Don gia tinh heong (dng)
1 Thép hinh C80 (day 2 mm) 42.000 met 30 1.260.000
Toi dién stic nang 500kg .
2 ) 3.000.000 cai 1 3.000.000
(Hiéu: Stronger YT500B)
3 O 1in 6306 (Iam béanh xe) 100.000 cai 8 800.000
4 Thép hop 40x40 (day 1,4mm) 150.000 cay 4 600.000
5 Vit tu khac (day dién, cong tic, bulong) 2.000.000 Bo 1 2.000.000
6 Cong thg 3.000.000 3.000.000
7 Pha‘t’ snih khac (cong thiét ke, chuyén chd, 5.000.000 5.000.000
in tai ligu, ...)
TONG CONG 15.060.000

Nguén: https://toidien.vn/tin-tuc/cac-san-pham-may-toi-dien-mini-gia-dinh.html
https://satthepmanhphat.vn/gia-thep-hop-moi-nhat/

4. So sanh wu, nhwoc diém ciia hé thong van chuyén rac bang toi dién
v6&i hé thong van chuyén rac bang duwong ong

Hé thng van chuyén rac bang toi dién (phuong an 1) do tac gia dua ra c6 loi hon
mot it so véi hé théng van chuyén rac bang duong dng (phuong 4n 2). Hon nita, phuong
an 1 con co thé dung dé van chuyén cac vat khac nhu ban, ghé, bang, nudc uéng. .. Con
phuong an 2 thi khong thé 1am duoc cac viée nay. Hinh 5 minh hoa mot céch lgi dung
to1 dién dé van chuyén cac binh nude udng (tat nhién, dé an toan vé sinh thi ddy cap cua
to1 dién phai vit qua mot rong roc khac, khong dung chung véi rong roc van chuyén rac,
tac gia khong trinh bay phan nay trén hinh). Mot diéu quan trong hon 1a néu ding
phuong 4n 2 thi phai c6 phong (giéng) thong sudt tir ting trén ciing xudng tang dudi
cung dé 1ap duong dng (dudng kinh 600 mm), mat thém mot khoang dat st dung. Néu
lip dudong Ong ngoai troi thi ndng mua lam mau hong cac bo phan. Con khi dung
phuong 4n 1 thi ta phai lap ngoai troi, tot nhat 1a phia sau lung ctia toa nha hodc noi it
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ngudi qua lai. Dung phuong 4n 1 thi cic bd phan ré tién, c6 hu hong thi thay thé, chi phi
khong dang ké. Phuong 4n 1 1a tac gia nghi ra va chua thiy noi nao st dung.
Béng 2. So sanh mot s6 wu, khuyét diém ciia hé thong vin chuyén rdc bang toi dién véi
hé théng vdn chuyén rdc bang dwong ong. Tir d6, cho ta lwa chon ding.

Phwong dn | Hé théng vdn chuyén ric bang H¢ théng vin chuyén ric bang
Tiéu chi toi dién (cia tdc gid) dwong ong (da co)

Cé thé ding
thém céac rong
roc ¢6 dinh va
rong roc dong
dé dwoc loi vé
huong cua luc
hodc vé dé Ién

Hinh anh ciia e
g,::;l Th‘z“;’hifff‘t’gndaz Khoang 15 triéu VND Khoang 45 triéu VND
& 9P | (xem bang 1) (xem bang 3)

dung thang 4/2020)

Dung trong luc ban than cia rac (tuc
la rac duogc tha vao éng va ty roi tu
do xubng)

Lay rac trong thung dé tha vao 6ng,
réc s& roi xudng

Dung toi dién ha thung rac tu trén

Nguyén ly hoat dong cao xubng

Cach van chuyén rac Mang ca thung rac tur trén xudng

Nha du6i 5 tang (vi nhd cang
nhiéu ting thi tai mdi ting phai
dimg gia d& thung rac dé thu réc,
khéi lwong rac 1én téi nhiéu tan,
gy qué tai dong co hodc ton nhiéu
dién nang. Hé théng ray dan
huéng lac d6 ciing mét 6n dinh).
Phai tra tién dién hang thang (vi c6 | Khong tra tién dién hodc tra khong
ding toi dién) dang ké

- Van chuyén réc.

- Vén chuyén nhiing vat khac nhu:
ban ghé, dung cu hoc tap,...

- Van chuyén nudc udng cho giang

Nha trén 5 tang (vi nha nhiéu ting
hay it ting thi h¢ thong niy ciing
phai c6 du cac bd phan moi hoat
dong dugc nén theo tdm ly chung thi
chii dau tu khong ding hé théng nay
cho nha it ting).

Piéu kién dap dung thudn
loi nhat

Nang lwong tiéu thu

Vit d@é vin chuyén Chi van chuyén dugc rac
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vién, sinh vién. Diéu nay rat can
thiét cho nha truong khi nha
truong khong cé thang may.

(Chl y phai gitt vé sinh, dung 1
gi4 do riéng dé chira cac binh nude

nhu hinh 6).
Tién dién cho vong doi Mobi niam 2 triéu dong, 10 nim ton £ N , 2
10 nam 20 triéu dong. Ton khong déng ké
. Mau hong day. cap,’ d('m,g <@ dlin > | it hu hong, stra chita nho khoang 1
Bao tri banh xe, ... chi phi khoang 2 triéu | | ..~ .
N triéu dong
dong.
Nhdn xét vé chi phi 15 + 20 + 2 = 37 triéu dong 45 + 1 = 46 tri¢u dong

Bing 3: Chi phi mua sdam, ldp dat 1 hé thong van chuyén rdc bang dwong ong

. . ., ) Thanh tién
STT Tén vit tu Don gida Don vi tinh So luong (d 5ng)
1 | Ongddrac 1 900 000 mét 15 28 500 000
2 | Cura ddrac 2 400 000 Bo 3 7200 000
3 | Miéng xa rac 2000 000 cai 1 2000 000
4 | Quacauthong gio 600 000 Céi 1 600 000
tu quay
5 | Dai giit ong 200 000 bo 5 1 000 000
6 | Cong tho 2000 000 cai 4 2 000 000
Phat sinh khac
7 | (khoancatbé 5 000 000 5 000 000
tong, chuyén chao,
)
TONG CONG 45 300 00

Nguén: http://xuongsanxuatinox.com/bao-gia-ong-thu-rac-inox.html

Hinh 5. Mt kiéu gid chira cdc binh nwdc udng
(1) Binh nuéc uong (20 lit; (2) Khung thép; (3) Vi tri moc

5. Két luan, dé xuit

— Van chuyén rac O cac truong hoc, co quan, bénh vién, cong ty con bét cap,
nguoi lao cong phai rat cuc nhoc dé mang thung rac tir cac tang cao xubng ting trét, vira
tén cong strc, mat my quan vua dé gay 6 nhiém moi truong lam viéc hay hoc tap. Chung
t6i dua ra cach khic phuc bat cap trén bang cach thiét ké ra h¢ thong van chuyén rac
bang toi dién, tic 13 ta dung toi dién dé van chuyén thung rac tir cac tang trén xudng
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tang trét, cting dung toi dién dé nang thung khong chira rac 1én cac tang tren O mbi
tang déu co cong tic didu khién toi dién, dé viéc dua gia dd to1 vi tri timg tang mong
mudn. Dé viéc van chuyén rac duoc thuan loi, van minh, it ton strc lao dong con ngudi,
tac gia dé xuét t6i lanh dao nha trudng,co quan, bénh vién, cong ty, ... cho thi cong va
ap dung mot trong hai cach van chuyén rac noi trén, dic biét cha ¥ ti phwong an 1.
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