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TOM TAT

Néi dung bai bdo trinh bay két qua nghién ciru thiét ké ché tao hé thong thiét bi xir Iy chat
thai rdn tir chan nuéi lon & quy mé cong nghiép. Két qua nay dwa ra dwoc thi truong Viét Nam mot
“mau” thiét bi hién dai dé‘ng bé, ¢6 nhiéu tinh méi, tinh khoa hoc vé cong nghé so voi cdc mau thiét
bi twong tw trén thi truong Viét Nam c6 nguon goc nhdp khau tir Trung Quoc, Han Quéc, Cong hoa
Lién bang Dirc, vi du nhw: hé thong cdp khi va can bang dp sudt trong buong 1; thiét bi dao liéu
linh hoat; chdt lwong dao tron nguyén liéu duoc déng déu; tw dong ccfp khi nong, lanh; ty dong diéu
chinh dwoc nhiét do khi cdp vao buong i, ... Ngodi ra, hé thong thiét bi xir 1y chdt thai rdn chdn nudi
6 két noi voi thiét bi loc khi khir miii theo phwong phdp loc hitu co, vi vdy dam bao dap iing yéu
cau vé méi truong khi thai. Cong sudt ciia hé thong 30 tan/modul phiv hop véi cdc trang trai chdn
nuéi Iém, cong ty chan nudi quy mé cong nghiép, véi quy mé nay dem lai hiéu qua dau tw va kinh té
khi dwa vao van hanh san xudt.

T khéa: Chat thai rdn chan nuéi; Hé thong xir 1y chdt thai chan nudi; Hé thong i phan.

ABSTRACT

The content of the article presents the results of research on the design and manufacture
of a system of equipment for treating solid waste from pig farming on an industrial scale. This
result brings to the Vietnamese market a modern, synchronous “model” of equipment with many
novelties and scientific technology compared to similar equipment models on the Vietnamese
market imported from China, Korea, and the Federal Republic of Germany, for example: air supply
system and pressure balance in the incubation chamber; flexible material mixing equipment;
uniform quality of mixing raw materials; automatic hot, cold air supply,; automatic adjustment of
air temperature supplied to the incubation chamber, etc. In addition, the system of equipment for
treating solid waste from livestock farming is connected to an air filter and deodorizer using the
organic filtration method, thus ensuring compliance with environmental requirements for exhaust
gas. The system capacity of 30 tons/module is suitable for large livestock farms and industrial-scale
livestock companies. This scale brings investment efficiency and economy when put into production
operation.

Keywords: Livestock solid waste,; Livestock waste treatment system; Composting system.
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1. MO PAU

Viét Nam 1a dat nudc san xuit nong
nghiép, trong d6 chin nudi chiém ty trong cao
trong chudi san xuit nong nghiép, dong gop
mot phén vao téng truong kinh té trong nhiing
nam gan day. Bé co sy ting truong do, nhiing
nim gan ddy quy md va ning suit chan nudi
gia sic ngay mot ting va md rong. Tuy nhién,
do tdp quan va thoi quen truyén théng cua dat
nuée noéng nghiép da “an sau” vao tiém thirc
cua nguoi nong dan, ngoai ra nguodi nong dan
Viét Nam chua c6 diéu kién dé duoc dao tao
va tiép can khoa hoc k¥ thuat mot cach “khoa
hoc, bai ban” nhu cac nudc trén thé giol. Vi
thé, chin nudi van theo hinh thic “tu phat”,
theo kinh nghiém va phan tan, cong ngh¢ chan
nudi lac hau, it dau tu vé cong nghé, thiét bi.
Hon nira, chit thai ran chan nudi thai ra déu
khong qua xir Iy ma phan 16n thai tryc tiép ra
moi trudng, vi vay gay 6 nhiém mdi truong va
lam thét thoat ngudn “tai nguyén” quy gia ma
ta hoan toan c6 thé str dung dé san xuét thanh
phan bén hitu co chét lugng cao [1].

Dé tang hiéu qua kinh té cho céc co s,
doanh nghiép chan nuéi gia stic va giam thiéu
6 nhiém moi trudng thi viéc nghién ciru tiém
nang va ngudn chat thai tir chin nudi, khao sat
cong nghé xur 1y va thiét lap/xay dung phuong
an cong nghé, thiét bi dé “khuyén cao” cho cac
nha dau tu cn tng dung dong bd cong nghé
tir khau chan nuoi, ché bién va xir 1y chat thai
chuyén thanh ngudn phan bon hitu co vi sinh
chat lugng cao sir dung cho cac loai ciy trong
nong nghi¢p cua Viét Nam trong twong lai la
rat can thiét. Boi vay, nhiém vu khoa hoc nay
ra doi/thuc hién c6 y nghia khoa hoc va thuc
tién cao, gop phan thuc day tmg dung khoa hoc
va cong nghé vao trong san xuat nong nghiép
cong nghé cao lam on dinh kinh té va tao cong
an viéc lam cho xa hdi noéi chung va cho cac

dia phuong c6 ty I¢ chan nuoi cao néi riéng [1,
2]. Trudce thuc trang nhu vay, viéc nghién clru
thiét ké ché tao hé thong thiét bi xtr Iy chét thai
ran tir chan nudi lon quy mo cong nghiép dé
dua ra thi tru’b‘ng Viét Nam “mau” hé thong day
chuyén thiét bi c6 nhidu wu diém va ndi troi vé
dac tinh cong nghé¢, chi phi déu tu, van hanh so
v6i thiét bi nhap khau 13 can thiét va c6 ¥ nghia
khoa hoc, thyc tién cao, s& dap tmg dugc yéu
cau thuc tidn doi hoi.

2. VAT LIEU, PHUONG PHAP NGHIEN
cUvu

- Vat liéu nghién ctru: Ngudn phén lon
duoc léy tur chuéng trai; HE théng thiét bi xtr ly
phu pham chin nudi gia suc thanh nguyén liéu
san xudt phan bon vi sinh hiru co chat lugng
cao quy md cong nghiép; Cac dung cu hd trg
14y mau [1].

Hinh 1. Hinh anh nguyén liéu truoc khi xir ly sau
khi ép giam am [1]

- Phuong phap nghién ctou: Phuong
phap nghién ctru 1y thuyét (tinh toan) dugc sir
dung trong nghién ctru nay dua trén thiét ké hé
théng thiét bi u xir Iy dang khép kin tw dong [1].

3. KET QUA NGHIEN CUU VA BAN
LUAN

3.1. Két qua tinh toan
- Két cau duong dng dan khi: Pudng

ong dan khong khi lam nhiém vu dua khong
khi tir quat gi6 téi cac mi¢ng thoi gié (duong
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dng cap gid), hodc tir miéng hat téi quat gid
hodc quat thai gid; nghia 1a bao gdm: dudng
6ng dan gi6 chinh; cic éng nhanh trén duong
dng cap gio; duong 6ng gié hdi; dudong dng thai
gio,... [3-5].

- Hé thdng kénh ngam: Trong nghién
clru ndy, cac kénh dan gié ngam c6 tiét dién
ngang hinh chit nhat, hinh vuong, éng dinh
hinh dang tron. Cac kénh ngam thuong duoc
xay dung dong bo cing véi toan bd budng
[3-5].

- Quan h¢ gitta cOt &p tinh va tbe do
khong khi & miéng thdi: Nhu da biét, vi tri tc
do khong khi ¢ Vl‘ll’,lg lam viéc \S la mot dei’c
trung quan trong doi voi1 hé thong phan phoi
khong khi va do tri s6 téc do ra v, quyét dinh.
Tri s6 v_dugc dinh nghia [3-5]:

=H.;c

v m/s

X
X

Trong do: f — Dién tich tiét dién ngang
cua mi¢ng thoi, m* g — Luu lugng khong khi
qua miéng thoi, m¥/s.

- Phan bd cot 4p tinh trén dudng dng
hat: Phuong trinh Bernoulli viét cho tiét dién
c6 miéng hﬁjc dau tién (cot 4p tinh Hl’ tbc do
dong trong 6ng dan o, vao cho tiét dién co
mi¢ng hut thae n (H , ® ) c6 dang [3-5]:

Zi\p (D

.w2
H 4+ 2

Hay:

H,=Hi— % (i — ol)— Zdp,Pa (2

- Tinh toan lya chon cong nghé va thiét
bi so ché compost tir phan gia stc (lon): & day
tinh todn cho quy mé ning suit Q = 30 tin/

modul/ngdy (ddu vao), ddu ra Q = 15 tin/ngay
(sau 1). Theo cong nghé so ché bién compost
tir phan lon v6i nang suat Q = 50 tin tuoi/ngay,
khéi luong riéng cua nguyén liéu dau vao tinh
trung binh m =900 kg/m?.

- Tinh todn mdt s6 thong s6 cong nghé:
Nguyén liéu dugc nap véi chiéu cao h=1,2m.
Heé thdng cao lidu va gat liéu dugc diéu khién ty
dong hoan toan, nap hét budng nay dén budng
khac (khi c¢6 nhiéu budng).

- Tinh toan/lya chon nguyén 1y, két cAu
ong, dau cap khi cho buong u:

Nguyén tic thiét ké/lya chon phan
phdi/cap gio vao budng u: Muc tiéu 1a luong
khi (néng, lanh) duoc cip vao budng u tir phia
dudi can duge phan phdi déu trén dién tich san
budng 1, hon nita khi can duoc len 16i déu qua
16p nguyén liéu U cang déu cang tbt, nhu vay
s€ “kich thich” qua trinh 1én men nhanh hon.
Vi vay, nguyén 1y cta “dau cap/dau phun khi
va phai phii hop dé sao cho han ché nguyén
liéu bit vao 15 cap khi. Ngoai ra, van tdc khi
cling phai dam bao du 16n dé “xuyén” qua 16p
nguyen liéu. Theo két qua nghién clru cua mot
sO tac gia trong linh vyc “cong nghé tang so1
ta thay van toc ciia dong khi théng thuong nam
trong khoang (0,15 dén 1,25 m/s) tiy thudc
vao dién tich cia san cip khi (6 day la dién
tich buéng u) va kich thudc do 16n cua “hat”
nguyén liéu. O ddy, budng u c6 dién tich 16n,
hon ntra kich thudc hat nguyén li¢u nhd, ngoai
ra nguyén liéu con co do 4m 16n, vi thé dong
khi sé& rat khé dé xuyén qua 16p nguyén liéu
trong budng 0 voi chidu cao 16p nguyén lidu
can  (can xir 1y) tir 1,0 d&én 1,2m [3-7].

Trong trudng hop nay, khi duge dan
bang cac duong ong va phan phoi tryc ti€p vao
ludng duogc bo tri trong budng 1. Ta co6 thé duy
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tri toc do khi trong voi phun vuot qua tée do
thoat ra cia hoi am (hoi nong am) dé tranh sy
thoi nguoce nao cé thé xay ra [5-7].

Vi thé tich ciia khi trong dan 6ng nho
hon déng ké so vdi trong budng cap khi 16n,
kha ning nd ciing giam dang ké. Mot phuong
phap thay thé dé tranh nguy co n 1a bom/cap
khi truc tiép vao cac voi phun khong khi cua
budng u 1a rat hop 1y [5-7].

- Tinh toan Iya chon nguyén Iy thiét
bi ddo tron: Tu co s& ly thuyét tinh toan, xay
dung, thiét lap so do nguyén ly cho may dao

tron compost trong budng u duoc thé hién nhu
trén Hinh 2 sau [1].

Theo A
T: 1-1

" > 1l
{ ",_f" N ]

O thvich
1- Busing rey

2- X gén

3+ Cuym xy lanh vk oo el ki nden

4 Co ol vk die Wi
5 Téi io - —

=%

Hinh 2. So dé nguyén Iy mdy ddo trén compost sir
dung cho buong u 20-30 tan/bin/lan xu ly [1]

Két qua qua trinh tinh toan dugc théng
ké nhu trong bang 1 dudi day.

Bdng 1. Két qua tinh todn thiét bi ddo trén di dong

TT Théng sb ky thuat Pon vi Ky hiéu | Gia tri
1 Thoi gian dao Phut T 1-2
2 | Cong suat dong co toi kéo cho cum thiét bi dao tron kW N 2,2
3 Tée @6 dong co toi kéo cho cum thiét bi dao tron v/ph n 30
4 | S truc vit dao Cai a 3
5 G’c')c nghiéng B ctia truc vit dao so véi phuong thing Po B 75

ding
6 Duong kinh ngoai cua canh vit m D 0,55
7 buong kinh trong cua truc vit m d 0,45
8 Téc d6 quay cua truc vit v/phut n 100
9 Cong suét ddo tron cua thiét bi dao tron kW N 15

3.2. Két qua thiét ké

Co s6 khoa hoc dé thiét ké cac may moc
trong hé thong dua trén cac két qua tinh toan
néu trén. Tir d6 1am co so dé xdy dung/thiét ké
ban vé& chung ciling nhu cac ban vé cum chi tiét,
chi tiét chinh cho cic may moc trong hé thong.
Két qua thiét ké dugc thé hién thong qua cac
ban v& tong thé/ban vé& lap, ban v& chi tiét cho
toan bo thiét bi, cum chi tiét, chi tiét dwoc dinh
kém thuyét minh nay. Dudi day, tac gia trinh
bay tom luoc mot s6 két qua chinh vé thiét ké
hé thong [1].

- Puong 6ng, kénh cép khi: Trong noi
dung nay trinh bay két qua thiét ké ché tao ddi
v6i cum dudng 6ng cap khi. Hinh 3 1a két qua
thiét ké ddi voi cum dudng dng cap khi [1].

Hinh 3. Két qua xdy dwng ban vé tong thé thiét ké
kénh va dwong ong cap khi [1]
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- Thiét bj dao tron: Tir két qua tinh toan
d6i v6i thiét bi dao tron compost trong budng
nhu trén, tac gia da thiét ké ban vé cho may dao
tron compost trong budng 1 duoc thé hién nhu
trén Hinh 4 sau [1].

H1
RV
T M MM
(R ANERV

H2

Hinh 4. Két qua xdy dwng ban vé tong thé thiét ké
cum thiét bi ddo trén [1]

3.3. Két qua ché tao va lap d:it hé thong

Trén Hinh 5 dén Hinh 8 trinh bay/thé
hién két qua ché tao va lip dat hé thng thiét bi
W/xtr 1y phan lon 1am nguyén liéu san xuat phan
bon hitu co chat luong cao [1].

Hinh 6. Hinh anh két qua ché tao thin buong i va
cum thiét bi dao liéu [1]

Hinh 7. Két qua xdy dwng ban vé thiét ké va lap
ddt tong thé toan bg hé thong thiét bi [1]

Hinh 8. Hinh anh két qua ché tao va ldp ddt toan
bé hé thong thiét bi [1]

4. KET LUAN

Noi dung bai bao dd dua ra dugc két
quéa nghién ctru tinh toan, thiét ké, ché tao va
lap ddt hoan chinh hé thong thiét bi buong 0 dé
xir 1y chét thai chan nudi (& day 1a phan lon)
quy md cong nghiép, ning suit 30 tan/modul/
bin 1, v6i nhiéu tinh mai tir khau cap khi, déo
lidu;

ba dua ra trén thi truong Viét Nam
“mau” hé thong thiét bi c6 nhiéu diém nodi troi
so voi thiét bi nhap khau tir Han Qudc, Trung
Quédc, Cong hoa Lién bang Pirc vé tinh uu viét
trong cong ngh¢, gia thanh dau tu ban dau cho
doanh nghiép, chi phi van hanh trong qua trinh
san xuat va bao dudng, thay thé, cham séc sau
ban hang;

Giam “chdy mau ngoai t€” ra thi truong
nudce ngoai; ddc biét 1a 1am chu dugc cong nghé
ché tao do1 voi nganh co khi ché tao trong nudc.
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Nén tiép tuc nghién ctru tinh toan, thiét
ké @i voi hé thdng thiét bi xir 1y cho cac phu
pham, chat thai khac va xét dén phuong an tmg
dung diéu khién tu dong (IoT) theo xu thé tng
dung cong nghiép 4.0; Ung dung diéu khién
dién thoai tir xa va luu trir dir liu.
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