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Tbi wu hoa cac thong sb cua thiét bi cao phan
trong chudng trai bo stra
thong qua mo hinh may cao

Nguyén Hong Ngan, Huynh Cong Lén, Ha Anh Tung

Tom tiit - Vige ting cwdng cac h¢ thong vé sinh
cho trang trai chin nudi bo sira 1a rit quan
trong trong viéc ting ning suit va chit lwong
sira bo, giip chudng trai ludn sach sé, dam bao
strc khée cho dan bo, khéng 6 nhiém khu vue
chudng trai. Noi dung bai bao trinh bay mét loai
bang tii cao dang miii tén, nghién ciru co sé ly
thuyét cho viéc thiét ké may cao, nhirng dic tinh
co 1y ciia chit thai anh hwéng dén chit lwgng
1am sach chudng trai. Bing cac nghién ctru thuc
nghiém théng qua mo hlnh nghlen ciru nay da
xac dinh cac thong s6 vé van tbc cao, goc
nghiéng miii cao hop ly cho b phan cong tac
tuy theo loai nén san ung véi dic tinh chat thai
dé dat hiéu qui lam sach cao nhit. Két qua
nghién ciru cung cip cic thong so cho viée ché
tao thiét bi cao chét thai lam vé sinh nén trang
trai dat hi¢u qua.

Tir khéa — Thiét bi cao phdn, md hinh may cdo,
vé sinh trang trai chuong bo.

1 GIGI THIEU

Trong mot trang trai chan nudi déng bg, mot
trong nhitng qué trinh lao dong ning nhoc nhat la
viéc thu gom loai bo phan. Cong tac lam sach trang
trai chiém 30 - 50% chi phi lao dong trong nudi
dudng cic dan gia stc. Hé thong loai bd cac chét
thai cua dong vat s€ gy ra vi khi hau phrc tap, anh
hudng suc khoe dong vat, diéu kién lam viéc trong
trang trai va mirc d6 tuan thu cac yéu cau vé sinh
phtrc tap.

Bai bdo nay dwoc giri vao ngay 12 thang 06 nam 2017 va
e chdp nhdn dang vao ngay 11 thang 09 nam 2017.
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Viéc lya chon phuong phap va phuong tién ky
thuat thu gom, lam sach, loai bo phén, chu yéu l1a
phu thudc vao cac hé théng chudng trai nudi dong
vat, tinh chét co 1y va luu bién ciia phan, céch nudi
gilt cac loai gia stic va cac loai gia cam, loai va
luong rac dugc sir dung.

C6 nhiéu hé théng thu don phan khac nhau nhu:
hé thdng tu chay, don phan bang dong nudc hoic
bang viéc sir dung cac loai bang tai phan. Nhuoc
diém ciia phuong phap rira thuy luc 13 tiéu ton ning
lwong, va lam ting cao d6 4m trong cac chudng
(99%).

Giai phap tot hon ca dé loai bo cac chét thai
dong vat l1a viéc st dung bang tai. Phuong phap co
hoc nhu bang tai cao va vit tai, duoc st dung phd
bién & noi ma dong vat dugc luu giir voi tham rac.

2 MO TA MO HINH VA CAU TAO THIET BI THU DON
PHAN BANG BANG TAI CAO.

2.1 Cdu tao thiét bi thu don phin bang bdng tdi
cao.

Céc thiét bi thu gom phan bang bang tai cdo
turong dbi da dang, phd bién 1a loai may cao chuyén
dong tinh tién t6i lui. So dd nguyén 1y 1am viéc va
b tri hé théng dugc trinh bay trén hinh 1.

Nguyén ly hoat dong: Khi hé théng bat dau hoat
ddng, dong co 1 hoat dong va théng qua bo truyén
dai 2 truyén dong cho dia xich chinh. Pia xich
chinh quay kéo theo mang cao 7 chuyén dong di
theo tir dau chudng dén cudi chuong hoic nguoc
lai. Khi dén dau hoac cudi hanh trinh, mang cao s&
tac dong lén cac cong tic hanh trinh va tam dirng
hé thong’

Két cdu bo phan cong tac cao c6 nhidu dang khéc
nhau phé bién 13 loai canh cao mili tén: loai chir V
(hinh 1b), loai chit V cai tién (hinh 1c), bo cong
tac cua bang tai cao phan gdom khung truot: - Ludi
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xéng nghiéng bang kim loai; phian m¢ rong cua
ludi, dai bang cao su cao phan.

Hinh 1. a) So db nguyén Iy lam viéc va b trf hé théng cao;b)
Méng cao két cdu V; c) Mang cao két ciu V cai tién:1 - Dan
dong; 2 - Pyli dbi hudng; 3 - Kénh thu phan cét ngang; 4 - Pay
kénh; 5 - Cép; 6, 7 - Thanh cao phai va trai; 8 - Khung truot.
2.2 Cau tgo md hinh thi nghiégm may cao

Dé nghién ciru cac théng sé cho may cao phan
bo ta xay dung mo hinh thi nghiém. Dya trén co s&
ly thuyét tinh toan may cao phan ta xay dung md
hinh thi nghiém nhu trén hinh 2. Két ciu md hinh
gom: Ban thi nghiém cho phép thay d6i bé mat lam
viéc mang chét thai; bo cong tac cao cho phép thay
déi gbc cdo trude va goc cao sau; bo phan dan dong
cho phép thay dbi van téc cao.

Céc thong sb mo hinh ban thi nghiém:

- Kich thuéc by cong tac (dai x rong), (m):

0,82x150

- Kich thudc kénh phan (dai x rong), (m): 2x0,83

- Kich thudc ban thi nghiém (dai x rdng x cao),
(m): 3x0,5x1,26.

- Pong co (SPG): Cong sudt: 200 W; Ti sb
truyén:150, S6 vong quay: 1450 (v/ph).

Tién hanh thyc nghiém cac yéu té thay doi véi
céc thdng s thi nghiem.

Dé xem xét sy anh huong cua cac yéu té dén két
qua 1am sach cua hé thong ta s& lan luot thi nghiém
Vi tirng yéu t6 duoc xét trén ca 2 nén chudng trai,
cac yéu tb con lai gitt & mirc co so. Cac thdng sb
duoc giGi han va thay ddi nhu sau:

- Van tbc cua bo cong tac v (m/s): 0.03, 0.04,
0.05

- Goc cit cua ludi cét khi cao chit thai a(do): 15,
20, 25

- Do am caa chat thai vao thoi diém hé thong
hoat dong W (%): 75, 85, 95.

Hinh anh két qua thi nghiém trudc va sau khi cao
dwoc trinh bay trén hinh 2a, va 2b

b) Sau khi cdo trén nén cao su

Hinh 2. M6 hinh ban thi nghiém may cao

3 DAC TINH CO LY CUA PHAN ANH HUGNG PEN QUA
TRINH THU GOM

Phan 12 mot hé théng da pha, phuc tap bao gom
cac chit ran, long va khi. Cac anh huong chinh trén
céc thugc tinh cua phan 1a do am. O céc trang trai
gia stic vai chudng khong gan két trén rénh sau xa
rac va chuong c6 gin két trén tham rac (2 - 6
kg/con), ta nhan duoc phan chat rin (c6 rac) do
am phan 1én dén 81%.
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Khi budng trai ¢ gan két c6 rac han ché (dén 2
kg/con) va khi chudng khéng gén két tir phia canh
V61 cac phuong tién thu gom co khi ta nhan dugc
d6 am phan ban long 81-87%. Khi nuoi dong vat
khong c6 tham rom thi do am tuong ddi 89-90%.
Viéc bo sung nuéc cong nghé vao phan lam ting do
am twong ddi 1én 94-98%, va tro thanh phan long.
Khi chudng khong gan két o trén san gd va phan
long (khong rac) c6 do am 88% hoac nhiéu hon,
viéc thu gom thyc hién bang thay hyc.

Khi tinh toan may thu gom phan, can biét gia tri
ctia hé s6 ma sat, do tinh dinh va d6 dinh, cac gia tri
d6 phu thudc vao nhiéu yéu td, chu yéu vao do am
ctiia phan, & d6 am ma tai d6 d6 hé sé ma sat truot
I6n nhat goi 1a d6 4m t6i han. Vi du, phan khong rai
tham réac, hé s6 ma sat truot t6i han trén thép, bé
tong, mat san gd cua loai phan bo theo do am toi
han tuong tng 1a 64,4; 67,6 va 60,4%, va h¢ s6 ma
sat - 0,9; 1,04 va 1,02; loai phéan c6 rai tham trén
mat vat liéu twong tw c6 d6 am tGi han 71,4; 73,4 va
72,8%, va hé sb ma sat twong ung 0,67; 0,68 va
0,77. Khi ding phuong phép co khi dé thu gom
phan, thi can dam bao sao cho d6 4m phai 16n hon
do am t6i han.

Gi4 tri cua hé s ma sat tinh 16n hon hé sé ma sat
trugt trong thuc nghiém néi chung 1a 30-40%: dbi
v6i phan rom: 15-30 d6i véi phan ban: 5-15%.

Mot yéu td dang quan tim do6 1a dac tinh dinh
cua phan hay 1 luc tach phan khoi tim khi ¢6 do
dinh ban dau véi nén va thay doi theo thoi gian tiép
xuc

Nhan thay rang luc bam dinh nho nhat cho céc
phan voi polyethylene va nhya vinyl, 16n nhat — véi
cao su va go [2].

Do dinh phan vao cac bé mat khac nhau bi anh
huong dang ké boi do am. B4i voi phan bo tuoi, do
4m ma tai d6 lyc bam dinh dat gi4 tri t&i da, tuy
thudc vao tham rom rai va cac vat liéu bé mat dao
dong tr 74 ... 83%.

Do két dinh phan vao cac bé mat khac nhau
trong luu trit sau 3 thang s& giam 3 ... 4 1an so Vi
twoi. P9 long cua phan c6 do6 am 86... 92% la co
thé chay bang trong luc thong qua céc kénh &
khoang cach nhat dinh do tinh chat déo nhét cua
no. Trén co sé ndy, thiét lap hé thong thu gom phan
tu chay tir cac trang chan nuoi.

Quan tam thyc té cho viéc xac dinh dung din cua
céc thiét bi, tly theo cong trinh xay dung dé chon
cac hé théng thu gom, xir 1y, luu trit va sir dung

phan long, d6 1a tinh luu bién (chat long) va céc
thuoc tinh cia nd - d6 nhét va tng suat. o nhat
clia phan bun ciing nhu tng suét cat toi han sé ting
&ng véi viéc giam d6 am. Nhu vay, khi giam do am
phan cta bo (khi cho an thirc dn U chua, rom,
vinasse, zhomom va thirc dn dadm dac) tir 94-82%
thi ciia do nhét va tng suat ting 1én tuong ung la
0,13-2,6 Pa, va 1,5-100 Pa.

Ciing nhu d6 nhét va ang suat cat gioi han ngudi
ta xac dinh h¢ s6 can phan di chuyén phan théng
qua cac duong 6ng khi bom bang cac bom hoic hé
thong khi nén, phan twoi cua bd phai dugc van
chuyén & @6 am trén 89%, cua heo cao hon 84%.
Sau khi bao quan phan trong khoang 3... 4 thang,
nhitng d6 4m gigi han nay s& giam di.
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Hinh 3. Tinh chét vat 1y va co hoc cia khéi lugng phan - yéu
t6 phu thudc dinh theo do 4m phan: 1 - phan lon; 2 - phan bo

Yéu té dic trung cua phan khéi 1a do dinh, phu
thuoc vao luong thic an, d6 4m va sy phan hay
phan, tudi dong vat, va trén bé mat vat liéu va trong
(4-38).100 Pa. D4i voi phan bo va heo d6 dinh téi
da khi d6 am phan 1a khoang 85 va 75%, twong ng
(Hinh 3).

4 COSOLY THUYET TiNH TOAN THIET BI CAO THU
DON PHAN
Viéc tinh toan dugc xac dinh tuy thuéc vao
phuong phap lam sach phan bén trén trang trai thiét
ké, nang suit, sb lwong phuong tién thu gom va
dung tich can thiét cua bé luu trit phan. Dudi day 1a
co sO tinh biang tai cao véi cac canh dong, mo
chuyén dong qua lai.
Tong luc can chuyén dong cua thiét bi cao
delta (miii tén) lam viéc ¢ hai kénh
P.=P1+P;+Ps+Py @)
Trong do:
P; — Luc can chuyén dong cua cac nhanh lam
viéc, N:
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Pl:[(Gc+(§H)'fnp+q'Lp'fH]'q (2

G¢, Gy — khoi lugng cua cao va phan phén cao
tuong ung, Kg;

fup — h& s6 ma sat qui dan (fup = 1,8...2);

q — Khéi luong mot mét dai cép (q =

0,4...0,5), kg;

L, — chiéu dai cap ciia nhanh lam viéc, m;

fu — hé sb ma sat cua cap v6i phan (f. =
0,5...0,6);

g — gia toc trong truong, 9,81 m/s2,

P2 luc can di chuyén cua nhanh khéng tai, N

P2=(Ge fup+ Q- Lx fu) - 0, 3)

Trong d6:

Lx — Chiéu dai day cap nhanh khong tai, m.

P3 — Lyc can do quéan tinh khi dao chiéu, N,
duoc tinh nhu sau:

B=(2- G +q-L) 4
Trong d6 L — chiéu dai cap cua thiét bi, m;
— tdc do trung binh.

P4 — Luc can chuyén dong do phan ném vao

giita c4c tAm cao va tudng kénh phan:

p=Ltw,

% 5)
Trong do6: a; — budc cao, m
Wi — Luc can cua mot tim cao, N. Bdi vai
phan rin: W, = 15N, dbi vai phan cuc va phan sét:
Wi = 30N
— Luc can kéo cua nhanh vao, N:

T, =22 (6)

Trong d6: u — hé s6 ma sét cua day voi tang
dan dong, p=0,1...0,2;

B— g6c om, B> 120...150°,

Tong P1 — P4, Ta xac dinh tong luc can chuyén
dong cua thiét bi cao P..

Cong suit dong co can thiét (W) duoc xac
dinh boi cac mdi quan hé:

N =Pc/n (7

Trong do:

N — téc d¢ trung binh, m /s;

n — hiéu suét truyén dong.

Tir co so ly thuyét tinh toan cac thiét bi cao
néu trén, cho phép xac dinh céc théng sé dong luc
phu hop cho két cdu md hinh lya chon.

5 PHAN TiCH KET QUA NGHIEN CUU THUC NGHIEM
VE HIEU QUA LAM SACH CUA BANG TAI CAO.

5.1 Thi nghiém don yéu to

a) Thi nghiém don yéu té voi goc cat thay doi
(bang 1) va két qua d6 thi duogc trinh bay trén hinh
4. Tir két qua nhan dugc nhan dugc trén hinh 4 ta
nhan thay tai @ 4m 75%, hiéu qua lam sach s& ting
1én khi tang goc nghiéng ludi cao, tdi gia tri goc
20° hidu qua cao s& dat cao nhit, tuy nhién khi tiép
tuc tang goc nghiéng thi hi¢u qua cao lai giam.

Bang 1. Thi nghiém don yéu té khi géc nghiéng

thay doi
St Goéc Khéi luong chét Khéi lugng
nghiéng thai con lai (san | chét thai con lai
ludi cit o cao su) (san gach)
(d0) m (kg) m (kg)
1 10 0,6 0,7
2 15 0,5 0,6
3 20 0,3 0,5
4 25 0,4 0,5
= 09
S 07 =
= .:kr &, |
ZE 05 T
s ~ _» +—San gach
= - \_.- -
= ? =— San cao su
-
0.1
10 15 20 25

Goc cit a (dd)

Hinh 4. Thi nghiém don yéu té khi goc nghiéng thay ddi, d6 4m
phan 75%

Bang 2. Thi nghiém don yéu té khi van técthay
doi

Stt | Vantbc Chit thai con | Chit thai con
v(m/s) lai (kg) lai (kg)
(san cao su) (san gach)

1 0,02 0,6 0,7

2 0,03 0,4 0,5

3 0,04 0,3 0,4

4 0,05 0,4 0,4

5 0,06 0,5 0,5
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Hinh 5. Thi nghiém don yéu t6 khi van tc thay déi, d6 4m phan
95%.

b) Thuc nghiém véi yéu té van tdc thay doi
(bang 2) va két qua dd thi duoc trinh bay trén hinh
5.

Tir két qua nhan duoc trén hinh 5 ta nhan thiy tai
d6 4m 95%, hiéu qua lam sach s& ting 1én khi ting
van toc cdo, toi gia tri 0,03 m/gidy hiéu qua a0 s&
dat cao nht, tuy nhién khi tiép tuc tang van téc thi
hiéu qua cao lai giam

¢) Thyuc nghiém véi yéu td do am thay doi (bang
5.3) va két qua do thi duoc trinh bay trén (hinh 6).

Bang 3. Thi nghiém don yéu t6 khi d6 am thay
doi.

Stt | Poam | Chéatthai con | Chét thai con
W (%) lai (kg) lai (kg)
(san cao su) (san gach)
1 75 0,4 0,5
85 0,4 0,5
95 0,5 0,7

Tir két qua nhan duoc nhan dwoc trén hinh 6 ta
nhan thay tai géc nghiéng 15° hiéu qua lam sach
hdu nhu dat gia tri khong d6i cho toi do am 85%,
tuy nhién khi tiép tuc ting d6 am trén 85% thi hiéu
qua cao lai giam.

0.8
E 0.7 Ve
§ 0.6 e
= 0:'_\ -— A

04 — T
2T 03 San cao
A 02 su
E] 75 85 95

B dm (%)

Hinh 6. D thi thi nghiém don yéu t6 khi d6 4m thay ddi: goc
nghiéng cao 15°.

5.2 Anh huéng ciia da yéu t6 dén lwong chdt thai
con lai

a) Luong chét thai con lai trén san cao su.

Tir phuong trinh hdi quy ta thé hién bang d thi
mdi quan hé cia luong chat thai con lai véi timg
cdp yéu t tac dong, yéu té con lai gitr & mirc co so:
anh huéng cua goc cit va dd am dén luong chét
thai con lai trén san cao su (hinh 7a) va anh hudng
clia van téc va do am dén lugng chat thaicon lai
(hinh 7b),va anh hudng cua vén téc va goc cét
(hinh 7c).

Hai d6 thi anh huong (hinh 7a; 7b) déu co cuc
tri, gia tri cuc tri nam gén tdm ctia mat day tac nam
gin mirc co so cua 2 yéu td nay, trong mién gi tri
khao sat khi 2 gid tri ndy xa mirc co sé thi lugng
chét thai cang 16n, stt dung thudc do bén canh dd
thi ta thay khdi lugng chit thai con lai dat gia tri
nho nhét trong truong hop nay 1a nhé hon 0,38
(kg). ‘

Do thi (hinh 7c) gia tri cuc tri ndam ¢ muc co
sO clia mot yéu td, yéu té con lai co gia tri nho hon
mirc co 0, gi tri cuc tiéu cua khdi lwong phan con
lai trong trudng hop nay 1a nho hon 0,45 (kg).

Qua cac két qua thyc nghiém, xdy dung
phuong trinh hoi quy vé lugng chét thai con lai khi
thuc nghiém trén nén cao su véi cac bién
X, X, X5 tuong g véi goc cio a (dd), van tdc cao

v(m/gidy) va d6 4m W (%) ta c6:

y =12,4497 —0,19725x, —100,125x, —0,19238x, +
0,625x,X, +0,00375x’ +0,00094X’
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7-c)

Hinh 7 a) Anh hudng ciia goc cét va do 4m; b) Anh hudng cua
van téc va do 4m; c) Anh huong cta van tde va goc cét.

b) Luong chét thai con lai trén san gach.

Qua cac két qua thuc nghiém, xdy dung phuong
trinh hdi quy luong chat thai con lai khi thuc
nghiém trén nén gach ta co:

y =15,2366 —0, 203755,
—0,2712X, +0,875X,x, +0,001313x’

A |

ety e S 10 2

bt/ -

a)

-~ [

c)

Hinh 8. a) Anh hudng ciia goc cét va do 4m; b) Anh huéng ctia
vén toc va d6 am; ¢) Anh huong cua van tde va goc cit.

Tir phuong trinh hdi quy ta thé hién bang do thi
mdi quan hé ciia luong chat thai con lai véi timg
cdp yéu td tac dong, yéu td con lai gitr & mirc co so:
anh huong cta goc cit va do am dén luong chat
thai con lai trén san gach (hinh 8a), anh huong cua
van toc va d6 am dén lugng chét thai con lai (hinh
8b), va anh hudng cua van téc va goc cit (hinh 8c).

O db thi (8a va 8b) lwong chat thai con lai khi ta
gilt van tbc & mirc co s tirc 0,04 (m/s) thi gia tri
cyc tiéu ciia ham ciing tuong Ung véi mic co s&
clia goc nghiéng ludi cao 20° va dd 4m chat thai 85
(%), trong ving khao sat muc gia tri cua hai yéu t6
anh hudng cang xa muc co s& thi gia tri ham y cang
16n, hay lugng chét thai con lai cang nhiéu.

Hai d6 thi hinh (8b va 8c) cho thay gia tri cuc
tiéu cua ham nim léch vé 2 du cua vung khao sat,
do d6 néu giit mirc co sé cia yéu t6 ¢ dinh thi dé
lwong phan con lai trén san 1a nho nhét khi yéu t6
goc cét 1a 20° thi tbe d6 ctia bd cong tac nén chon &
mirc nho nhat va khi d6 4m chét thai 1a 85 (%) thi
nén chon van toc 1a 0,04 (n/s).

6 KET LUAN

Dya vao ham muyc tiéu thu dugc tir quy hoach
thuc nghiém, tién hanh t&i wu héa ham hdi quy, ta
lwa chon dugc cac thong sé hop 1y trong diéu kién
thi nghiém. Trong nghién ciru nay yéu t& quan
trong nhat 1a luong chat thai thu dugc sau thi
nghiém 14 nho nhat.

Téi wu hai ham hoi quy thu duge bang excel ta
thu dugc két qua nhu sau:

Déi voi thue nghiém trén san cao su:

Van tdc cua bd cong tac v=0,03429(m/s)

Goc cét o= 19,9283 (d6)

Do 4m W= 88,28(%)

Gi4 tri tot nhat thu dugc m= 0,27596(kg)
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Gia tri toi ru nam trong ving gidi han cac hé sd
khao sat chung té mo6 hinh thuc nghi¢m dugc chon
c6 y nghia.

Déi vé6i thue nghiém trén san gach

Van tdc cua b cong tac v’=0,05(m/s)

Goc cit a’= 20,092(do)

Do 4m W’= 80,876(%)

Gia tri tot nhat thu duge m’= 0,55301 (kg)

Két qua khi thyc nghiém trén 2 loai san ta thiy
trong ving khao sat cac yéu t6 anh huong, déi véi
san cao su lugng chat thai con lai 1a it hon, goc cat
dé dat gi trj t6i wu cho ca hai truong hop 13 giéng
nhau. P§ 4m va vén toc cho 2 truong hop 1a khac
nhau d6i vé6i san cao su thi d6 4m cao va toc do
thap, d6i voi san gach thi nguoc lai.
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Optimizing the parameters of manure scraper
equipment in cow milk dairy farm by the
manure scraper model

Nguyen Hong Ngan, Huynh Cong Lon, Ha Anh Tung

Abstract - The sanitation system for dairy
farms is very significant in increasing the
productivity and quality of cow’s milk, holding
on the cow-shed clean and ensuring the health of
cattle. The paper presents the theoretical basis
for the design of an arrow-shaped raking
mechanism and the effects of mechanical
properties of the waste on the quality of the
cleaning system. The experimental investigation
determines the speed parameter, the
appropriate angle for the work, which depends
on the type of the floor and the characteristics of
the waste, to achieve the highest efficiency. The
results provide the parameters to clean the farm
effectively.

Index Terms - Manure scraper system, manure
solution, dairy farming practice.



