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Tom tat

Muc tiéu ciia nghién ciiu la dé xudt mé hinh sinh thdi khép kin cho cdc ho néng dan trong thanh long két hgp
chdn nuéi heo quy mé néong hé. Cdc gidi phdp ky thudt trong mé hinh dugc xem xét bao gom: i) xii ly nuéc thdi
bdng hé thong biogas két hgp bé ling, loc 3 ngdn va ao xit ly sinh hoc; ii) san xudt phan bén hiiu co ti¥ sinh khdi
thanh long va phdn chuong. Bén canh do, mé hinh sinh thdi khép kin cho cdc hé nong din trong thanh long két
hgp chdn nuéi heo (quy mé ndéng hé) dvgc dp dung thi diém cho hé déin xa Tan Thanh, tinh Lim Déng cho thdy
nhiéu hiéu qud. Cy thé, vé mdt moi trudng (gidm misi hoi, nudc thdi chan nuéi dat quy chudn QCVN 62:2025/
BTNMT), kinh té (lgi nhudn thu dugc sau khi hoan vén la 41.559.870 dong/ndam) va sinh ké (tao thém 5 viéc
lam). Ddc biét mé hinh da dp dung mét so gidi phdp ty dong héa don gidn nhdm gidm lugng tiéu thy dién ndang
khong can thiét, gidm chi phi nhan céng lao dong. Két qud nghién ciiu con cho thdy, moé hinh sinh thdi khép kin
cho cdc hé néng dan trong thanh long va chdn nudi heo quy mé néng hé hoan toan cé khd ndang nhan rong cho
cdc doi tugng va khu vuc c6 diéu kién tuong tu.

T khéa: Cay thanh long, chdn nudi gia sic, gidi phdap tu dong héa don gidn, v phan hitu cd, moé hinh sinh thdi
khép kin.

Ngay nhdn bai: 14/1/2026; Ngay sta chita: 2/2/2026; Ngay duyét ddang: 26/2/2026.

Proposed closed-loop ecological model for households
engaging in dragon fruit cultivation and pig farming
on a small scale

Abstract

The objective of this study is to propose a closed-loop ecological model for dragon fruit farmers combining
livestock farming on a household scale. Technical solutions considered in the model include: i) wastewater
treatment using a biogas system combined with a three-compartment settling and filtration tank and a
biological treatment pond; ii) production of organic fertilizer from dragon fruit biomass and animal manure.
In addition, the closed-loop ecological model for dragon fruit farmers combining pig farming (on a household
scale) was piloted in Tan Thanh commune, Lam Dong province, and showed many positive results. Specifically,
in terms of the environment (reduced odor, livestock wastewater meeting QCVN 62:2025/BTNMT standards),
the economic aspect (profit after capital recovery was VND 41,559,870/year), and livelihood (creating 5
additional jobs). In particular, the model has applied several simple automation solutions to reduce unnecessary
electricity consumption and labor costs. The research results also show that the closed-loop ecological model
for dragon fruit farming and small-scale pig farming is fully scalable for other groups and areas with similar
conditions.

Keywords: Dragon fruit tree, livestock farming, simple automation solution, composting, closed ecosystem.

JEL Classifications: O13, Q52, Q53, R0O.

1. GIGI THIEU

Cay thanh long (Hylocerus undulatus) thudc ho
xuong rong (Cactaceae), c6 ngudn goc & Trung My, la
mot trong nhiing ciy an trdi quan trong clia nudc ta
[1]. Theo Trung tam Thong tin Cong nghiép va Thuong
mai (B6 Cong Thuong), dién tich thanh long ca nuéc
con hon 50.000 ha véi san lugng thu hoach thanh long
u6c dat 147,3 nghin tan [2]. Thanh long dong gép dang
ké cho kim ngach xuét kh4u hoa qua tuoci ctia Viét Nam

trong nhiing ndm gan day. Vé6i uu thé thi truong tiéu
thu 6n dinh va hiéu qua kinh t€ cao, nong dan dang
ngay cang chua trong dau tu vao san xudt cay thanh
long [1, 2]. Trong d6 cac tinh trong thanh long nhiéu
nhatla Lam Pong, Tay Ninh va Dong Thap. Dong thoi,
Theo Nién giam thong ké 2024 tai 3 tinh nay ciing c6
s6 lugng heo tuong ddi 16n, udc tinh 2.294,5 nghin con
(chiém 8,65% s6 lugng heo ca nudc). Tuy nhién, hoat
dong san xuét thanh long va chan nu6i phat sinh mot
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lugng 16n nudc thai va phan thai gay anh hudng tiéu cuc cho moi
truong. Ham lugng chat dinh dudng trong nudc va phan kha cao,
vi vy viéc tan dung dugc mot phan chat dinh dudng la can thiét
nham giam thiéu 6 nhiém moi trudng.

Hién nay, da c6 nhiéu giai phap xu ly chat thai ndong nghiép,
ching han nhu cac hé théng nong nghiép tich hgp nhu mé hinh
két hop gitia trong trot - ao [3], trong trot - chan nuoi [4, 5], trong
trot - ao - chan nuoi [6], va hé thong trong trot - ao - chin nuoi -
khi sinh hoc da dong vai tro quan trong trong luu thong vat chat
va gidm 6 nhiém moi trudng. Trong cac hé thong nay, chat thai
dugce tai ché va tai sii dung, dong chét thai tii thanh phan nay
dugc coi la nguyén liéu dau vao cho mot thanh phan khac. M6
hinh vuoén - chuéng - dong cé 1a moé hinh chan tha dong vat an
cd (bo, trau, dé,...) trong vuon cay an trai va c6 co moc bén dudi.
Hiéu qua ctia m6 hinh mang lai la tao canh quan dep va sach sé,
bo an co, su di chuyén ctia bo trong trang trai sé lam xdo tron noi
tra &n cta cac loai cdn trung co hai cho céy xoai trong vuon, cac
loai gia cdm sé dn coOn trung trong vuon [7].

Mic khac, viéc ting dung cong nghé nong nghiép 4.0 don gian
trong san xudt néong nghiép da dugc ap dung trong nhiing nam
gan day. Cac nghién ctiu chi ra rang viéc sti dung tri tué nhén tao
(AI), thi gidc mdy tinh (computer vision) va cam bién IoT cho
phép giam sat sinh trudng cay trong, phat hién sém sau bénh va
danh gia chat lugng nong san mot cach tu dong. Piac biét, cac
md hinh hoc mdy chuyén sau da dugc phat trién d€ phan loai
va danh gia chat lugng trai thanh long theo hinh anh, giap giam
chi phi nhan céng va nang cao d¢ chinh xac trong phan loai san
phdm, gép phén thic ddy chuyén ddi s6 trong néng nghiép [8,
9]. Trong linh vuc chan nuoi, ddc biét 1a chan nuoi gia stc, Al
va cong nghé 4.0 dang dong vai tro quan trong trong moé hinh
chén nudi. Viéc két hop Al dii liéu 16n va hé thong cam bién IoT
cho phép theo dai lién tuc tinh trang stic khde, hanh vi va nang
sudt vat nudi theo thai gian thuc. Nho d6, ngudi chin nudi c6 thé
phét hién sém bt thudng, t6i uu khiu phan an va quan ly moi
truong chuodng trai hiéu qua hon, gép phan nang cao nang suét
va phat trién chan nudi bén viing [10, 11]. Pong thoi, cac giai
phap tu dong hoéa don gian da tliing budc dugc ing dung nhiéu

[ 2

Vieon trong cdy thanh long
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Bang 1. bic diém cua ndong ho

Hang muc Dién tich (S, m?)
Trong thanh long 9.000
Chuong trai 100
Nha 150
b 4t trong 750

tai cdc trang trai chan nu6i ¢ Viét Nam nhu
sti dung hé thong giam sat va diéu khién
tu dong giup chu trang trai quan ly nhanh
chéng, dé dang [12].

Bai viét nay nham dé xudt mo hinh sinh
thai khép kin két hgp mot s6 giai phap tu
dong hoa don gian cho hoat dong canh tac
cay trong thanh long két hgp chan nuoéi heo
quy m6 nong hd nham gidm thiéu 6 nhiém
moi trudng, tao sinh ké mdi va gia tang kinh
té ti cac san phdm sau thu hoéi la phu phdm
cay thanh long, phan chuong lam phan hiu
0, nudc thai sau hé thong xu ly nham muc
dich tai st dung d€ tudi ciy thanh long.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU

2.1. Déi tugng nghién ciiu

Nghién ctiu nay dugc thuc hién tai ho
noéng dan cé sinh ké chinh la tréng thanh
long két hgp chan nuoi heo quy mo6 nong ho
tai xa Tan Thanh, tinh Lam Pong. Khu vuc
nghién ctiu cé dién tich khoang 10.000m?,
dién tich trong cay thanh long la 9.000m?,
dién tich chuodng trai la 100m? dién tich
nha 1a 150m? va dién tich con lai la dat
trong. Dédc diém ctia hd nuoi dugc thé hién
tai Bang 1. Pay la h¢ dién hinh cho trong
thanh long két hgp chan nudi heo véi 1.200
tru thanh long va 40 con heo Hinh 1.

Khu vwc chin nudi

Hinh 1. Hién trang sinh ké ciia ho dan dién hinh xa Tan Thanh, tinh Lam Dong



Do6i véi thanh long: V6i 9.000m? trong thanh long
(1.200 tru) trén 5 nam tudi. Trung binh m6i ndm ho
dung khoang 24 tan phéan hiu co cho 2 lan bén, toan
bo lugng phan dung st dung tii phan chudng cta ho.
Déi véi chan nuodi heo: Thiic dn chu yéu la ba hem,
ngoai ra hd con bd sung thém 40kg cdm gao mdi ngay
vao khéu phan dan. Nguén nude phuc vu tudi cay thanh
long va doi chuong la nudc giéng, sti dung 01 may bom
2HP dé bom.

2.2. Phuong phdp nghién ciiu

2.2.1. Phuong phdp thu thap va tong hgp tai liéu

Phuong phép thu thap va tong hop tai liéu dong vai
tro quyét dinh trong viéc thiét ké mo hinh sinh thai
khép kin két hgp mot s6 giai phap tu dong hoa don
gian cho hoat dong canh tac cay trong thanh long két
hop chan nudi heo quy md noéng hd. Tai liéu tu cac
nguén khac nhau, ca so cip lan thu cép, sé dugc st
dung d€ tao nén tang ly thuyét va co s6 thuc tién cho
cac giai phap ky thuat.

2.2.2. Phuong phdp khdo sdt thuc dia

Khao sat thuc dia la phuong phap quan trong nham
danh gia diéu kién thuc tién ctia cac ho trong thanh
long két hop chan nudi heo quy mo6 néng ho. Cac thong
tin thu thap tii khao sat sé giap dinh hinh cac giai phap
ky thuat va cac budc xay dung mo hinh. Nghién ctiu
da khao sat ho dan dién hinh cho hoat dong canh tac
cay thanh long va nudi heo quy moé nong ho tai xa Tan
Thanh, tinh Lam Dong.

2.2.3. Phuong phdp dé xudt mé hinh

Cach tiép can cua mo hinh la trén nén tang mo
hinh VACBNXT do GS.TS Lé Thanh Hai va cong su
[13] da phat trién gom 7 thanh phan Vuon (V) - Ao
(A) - Chuodng (C) - Nha (N) - Xudng (X) - Tram (T) va
cac mo hinh sinh thdi san c6 mang lai hiéu qua két hop
Vv6i cach tiép cén sinh ké bén viing cua DFID duya trén
diéu kién sinh ké va diéu kién tu nhién sdn c4 clia cac
vung sinh thai khac nhau tai Viét Nam d€ hinh thanh

Canh thanh long tia bé bi hoai muc

Hinh 2. Hién trang moi trudng ctia h dién hinh

NGHIEN CUU

nén mot mo hinh mang tinh t6ng quat nhung c6 thé ap
dung cho tting d6i tugng cu thé.

2.2.4. Phuong phdp ddnh gid hiéu qua mé hinh

Dé danh gia hiéu qua kinh t€ ctia cac gidi phap sinh
thai khép kin va ting dung mot s6 giai phap tu dong hoa
don gian trong xt ly chat thai cta cay thanh long két
hgp véi chan nuoi heo quy moé nong ho bao gom tat ca
cac chi phi lién quan dén hoat dong xti ly chat thai cua
ho noéng dan déi véi phé phidm cay thanh long va chét
thai chan nudi. Di liéu kiém ké c6 thé dugc st dung
dé xac dinh hau hét cac chi phi nay. Dong nguyén liéu
va nang lugng thu dugc cé thé dugc nhéan véi don gid
ban ctia san phdm san xudt dugc hodc nhéan véi gia thi
trudng clia sain phdm mua. Lgi nhuén cta hoat dong
canh tac va moé hinh dé xuét dugc tinh bang cong thtic
(1). Do st dung moéc thoi gian la 1 ndm nén cong thtic
(1) khong ap dung lai suat.

L=YB-%C (1)

Trong dé: L 1a 1gi nhudn cia mo hinh, C la chi phi,
B la doanh thu.

3. KET QUA VA THAO LUAN

3.1. Hién trang méi truong tai déi tugng nghién ciiu

Hién trang moi truong khu viuc nghién ctu dugc
khdo sat nhu sau:

D3i véi chdt thdi ran: Phat sinh cht yéu tit qua trinh
chan nudi, trong trot va sinh hoat ctia ho dan, hién
tai cac loai chét thai nay chua dugc xt ly nhu Hinh
2. Phén heo udc tinh 104kg/ngay chua dugc thu gom.
Canh thanh long tia bd mdi nam 1 14n, trung binh 150
canh/try, tuong tng khoang 50kg/try, nhu viy moéi
ndm phat thai ra mai trudng gan 60 tan canh tia bo.
Chua c6 su lién két gitia chan nudi heo va canh tac cay
thanh long tai ho.

Nudc thdi: USc tinh 1,2m*/ngay, cht yéu la nudc
thai tli qua trinh vé sinh chudng trai chan nuoi, nuéc
thai nay hién tai chua dugc xt ly va dugc chay tran
truc tiép ra moi trudng. Vi tri tiép nhan nudc thai la

Khu nwéc rica chuong chiy tran
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Hinh 3. So d6 tong qudt mé hinh sinh thdi khép kin cho ho dan trong thanh long két hop

chan nudi heo quy moé nong ho

muong thoat nudc ctia khu vyc. Mui hoi, ruéi, mudi phat sinh
cht yéu la do nudc thai ton dong (Hinh 2).

Dé xuit mo hinh sinh thai khép kin cho h¢ dan trong thanh
long két hgp chdn nudi heo quy mé noéng ho.

Duia trén cac s6 liéu thu thap vé hién trang sinh ké ciia ho, mo
hinh dugc dé xuat nhu Hinh 3.

Céc hang muc dugc x4y dung tai mo hinh bao gom: Mang

Hinh 4. Phan hiiu co u tii canh thanh long va phdn chuéng
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tach phan, Biogas, B€ lang - loc, Ao sinh
hoc, Khu u phén, Thung G dam ca va giai
phap tu dong hda don gian.

Toan b lugng phéan thai va nudc thai
trong chan nuoi heo dugc thu gom vé Mang
tach phan nhdam tach lugng phéan heo ra
khoi nudc thai. Hiéu suit tach phan dat
khodng 40%. UGc tinh mdi ngay thu dugc
41,6 kg phéan heo va dung d€ u phan hiiu co
tai Khu @ phén cliing v6i canh thanh long.

Canh thanh long tia bé: dugc thu gom,
chat 3-5 cm hodc bam nho bing méay bam.
Sau d6 tron v6i v6i phan heo theo ti 1é 1:4
(1 phan heo: 4 canh), b6 sung thém ché
phdm sinh hoc Biofert UPC theo ti 1¢ 2-3
lit ché phdm/ tdn nhu Hinh 4. Sau thai gian
ti 10 — 20 ngay, phan dugc u sé dat ti 1¢
khoang 30% khoi lugng ban dau dung dé
thay thé phan hiiu co bén cho céy. Nhu vay,
v6i 60 tan canh thanh long ctua ho dan sé
phoi tréon véi 15 tan phén heo tii chudng
b sung 150 lit ché phdm sinh hoc Biofert
UPC sé thu dugc 22,5 tidn phéan hiiu co.
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Ao sinh hoc

Hinh 5. M6t s6 hinh dnh trién khai ctia mé hinh

Toan bo lugng phan hiiu co t dugc sé dugc bon cho
cay thanh long (Hinh 4).

Nudc thdi ti chudng nudi: Trung binh 1,2 m*/ngay.
dém dugc thu toan bd vao Biogas 9m’. Nudc thai sau
Biogas dugc dan va B€ lang - loc 3 ngan thé tich tra
nudc 4m3 theo do cao dia hinh, tai ddy dam bao lang,
loc cdn cting nhu gidm néng do COD, BOD,, TSS sau
biogas. Sau d6, toan bd nudc thai sé dugc dan vao Ao
sinh hoc thé tich 40m? (ao cé san ctia ho) dam bao kha
nang luu nudc tii 30-50 ngay trudc khi tai st dung. Tai
Ao sinh hoc tha ca r6 phi va trong cac loai cay thuy
sinh ban dia d€ xu ly nudc thai nhu luc binh, beéo, rau
muong,... Ca rd phi thu dugc tai Ao sinh hoc sé dung
u dam ca, dam ca dugc dung cung cip chét dinh dudong
cho cay thanh long. Ngoai ra, khi sinh hoc sinh ra ti
Biogas sé duing cung cdp cho nhu cdu niu an cta gia
dinh. Nuéc tai Ao sinh hoc ddm bao dat tiéu chuin
QCVN 62:2025/BTNMT trudc khi tuan hoan tudi cho
cay thanh long. Cac hang muc ctia moé hinh sinh thai
khép kin dugc trién khai tai ho dan nhu Hinh 5.

Ngoai ra, mé hinh dé xudt mot sé gidi phdp tu dong
héa don gidn nhu: Lap dat thiét bi dién hen gio tu dong
gitup tu dong bat tat thiét bi den chong dién thanh long;
Lap dit bom ty dong cung cdp nudc cho ho st dung

va tudi thanh long, rtia chudng; Lap dat Camera Al
giup tu dong quan sat, giam sat tai khu vuc canh tac,
san xudt.

S6 lugng cac hang muc ctia cong trinh dugc thé
hién nhu Bang 2.

3.3.1. Hiéu qud vé madt moi trudng

Hiéu qua vé moi truong sau khi ap dung mo hinh
cho khu vuc dugc tong hgp nhu sau:

Sau khi trién khai mo hinh, cdc nguén thai cua ho
dugc thu gom va xti ly thi diéu kién vé sinh moi trudng
clia cidc hd dién hinh dugc cai thién. RS rét nhit la
giam mui hoi va canh quan.

Gidm thiéu 6 nhiém nguén nudc: NuGe thai sau
chuéng nuodi dugc dua vao cdc hang muc bao gom
Bé biogas, BE ling - loc, Ao sinh hoc dam bao dat
Quy chuén ky thuat quéc gia vé nudc thai chan nuoi
(QCVN 62:2025/BTNMT, cot B) c6 thé st dung cho
muc dich san xudt cong nghiép, ndong nghiép sau khi
ap dung cac bién phap xt ly phtt hgp nhu Bang 3.

Gidm sit dung phan bén héa hoc: phan hiiu co ti
canh thanh long thai boé va phéan heo, thu hoi ca tii ao
sinh hoc d€ G dam ca st dung dé€ tudi, bén cho cay
trong ctia ho dén, thay thé cho phan bén héa hoc gitp
han ché 6 nhiém ngudn nudc, moi truong dat tu viéc
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Bang 2. Tong hgp thong s6 cac hang muc

TT Hang muc Mo ta bonvi | SO lugng Ghi chu

I Cac hang muyc sinh thai khép kin
DxRxC: 1,4x0,7x0,7m

Vit liéu: Gach,
Xi mang,
luéi tach inox
Dung tich: 09m®
2 Biogas Céi 1 Xt Iy nudc thai chan nudi va thu héi khi sinh hoc.
Vit liéu: Composite
DxRxC: 3,0x1,5x1,5m
3 Bélang - loc Vit liéu: Gach, Cai 1 Léang cin va tdn dung biochar dé xti ly nudc thai.

1 | Mang tach phan Cai 1 biéu chinh lugng phan vao bé biogas du stt dung.

xi mang, sat thép

Cai tao tli ao ctia ho. Trong thém céc cdy ban

4 Ao sinh hoc Dién tich 40m? Cdi 1 L R .
dia. Dam bao thoi gian luu nudc tii 30 - 50 ngay.

DxRxC: 4,0x3,0x0,8m
5 Khu @ phan Vit liéu: Gach, Cai 1
xi médng, mai lgp tén

bam bdo thai gian luu chda phan dé u thanh
phan hiu co.

Thiing & phan . , » et

6 , Thung 200 lit Céi 1 U phén long tii ca.

dam ca
II Cac hang muc tu dong héa don gian

. . bam bdo ngudn nudc phuc vu san xudt, sinh
1 Bom tu dong - Cai 1 .
hoat lién tuc.
5 B¢ diéu khién, Céi . Hen gio, dam bao thoi gian chinh xac van hanh
- ai

hen gic cac thiét bi.

3 Camera Al - Céi 1 Quan sat, giam sat ty dong

Bang 3. Két qua phén tich chit lugng nudc thai sau xii ly cia mo hinh

Chit lugng nuéc | Chit lugng nuéc
2 el . 26 A oo B QCVN 62:2025/
Chi tiéu Dbon vi thai dau vao sau xu ly cia .
ATk .1 BTNMT, cot B
mo hinh mo hinh i
pH - 7,6 7,6 6-9
Nhu cau 6xy sinh héa (BOD,) mgO /L 1.152 3,6 60
Nhu cu 6xy héa hoc (COD) mgO. /L 2.150 20 150
T6ng chat ran lo lung (TSS) mg/L 1.370 60 100
T6ng Nito (T-N) mg/L 264 4,35 60
Téng Phét pho (T- P) (Nguon tiép nhin
0ng Phot pho (- P) (Ngudn ticp nh mg/L 65 0,46 3

la ho, ao, ddm (goi chung la ho)
T6ng Coliform MPN/ 100mL 1,1 x 109 4,3 x 10? 5.000

thai bo bao bi thuéc BVTV va gép phan xay dung nén  mo hinh sinh thai khép kin két hgp mot s6 giai phap

ndng nghiép hitu co, sdn phdm sach trong khu vuc. tu dong hda don gian cho ho dan trong cay thanh long
3.3.2. Hiéu qud vé mdt kinh t& két hgp chan nudi heo quy mo6 néng hd duge téng hgp

T6ng chi phi ddu tu va vin hanh cdc hang muc cia  trong Bang 4.
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Loi ich kinh té tit m6 hinh dugc téng hgp trong
Bang 5.

Mo hinh dé xudt véi chi phi dau tu khoang
37.600.000 dong/ndm va van hanh la 14.440.130 dong/
ndm, thu nhép tii mo6 hinh khoang 56.000.000 dong/
nam. Vay thoi gian hoan von cua moé hinh la dudi
1 nam va lgi nhudn thu dugc sau khi hoan vén la

Bang 4. Tong hgp chi phi diu tu va van hanh mé hinh

NGHIEN CUU

41.559.870 dong/nam. Tl d6 cho thdy, mo6 hinh gitp
mang lai hiéu qua vé mat kinh té€ cho ngudi dan tham
gia vao mo hinh.

3.3.3. Hiéu qud vé mat phdt trién sinh ké

Dua trén nén tang cac hoat dong sinh ké hién hiu
ctia nguoi dan la trong cay thanh long két hgp nudi
heo (quy mo6 nong hd), mo hinh da tao thém nhiing

Chi phi

STT Hang muc

Pau tu (d6ng/nam)

Vén hanh (dong/

nam)

Ghi chu

I Cac hang muc sinh thai khép kin

1 Miang tach phan 2.000.000

1.696.710

Chi phi dau tu bao gobm vat tu (Gach, xi mdng, |
1Gi tdch inox) va cong thg.
Chi phi van hanh: Céng v4n hanh (10 céng)*.

2 Hé théng biogas 16.500.000

Chi phi d4u tu bao gom vt tu (b€ Composite)
va cong thg.
Chi phi van hanh: Khong co.

3 | Bélang-loc 5.000.000

Chi phi d4u tu bao gom vat tu (Gach, xi mdng,
sdt, thép) va cong thg.
Chi phi van hanh: Khong cé.

4 Ao sinh hoc 7.000.000

2.696.710

Chi phi dau tu bao gom vét tu (6ng nhua, bat
I6t ao) va cong tho.

Chi phi vin hanh: ca r6 phi giong (10kg), cong
van hanh (10 céng)* .

5 Khu @ phan 4.500.000

9.196.710

Chi phi d4u tu bao gdom vt tu (Gach, xi mdng, sdt,
thép) va codng thg.

Chi phi van hanh: Cong van hanh (10 céng)*

vi sinh 150 lit ché phidm sinh hoc Biofert UPC
(50.000 dong/lit).

Thuing 0 phan
6 ] 1.000.000
dam cd

850.000

Chi phi d4u tu bao gém vat tu (thing nhua)
va cong thg.
Chi phi van hanh: vi sinh EM+ mat ri duong.

II Cac hang muc ty dong hoa don gian

1 Bom tu dong 250.000

Chi phi d4u tu bao gém thiét bi (phao bom
ti dong) va cong thg.
Chi phi van hanh: Khong cé.

B0 diéu khién,
2 . 350.000
hen gio

Chi phi d4u tu bao gom thiét bi (b diéu khién,
hen gid) va cong thg.
Chi phi van hanh: Khong cé.

3 Camera Al 1.000.000

Chi phi dau tu bao gom thiét bi (Camera) va
codng the.
Chi phi van hanh: Khong c6.

Pa bao gom chi phi nhan céng van hanh

Tong cong

37.600.000

14.440.130
mo6 hinh

(*) Gid nhan cong theo Quyét dinh s6 334/QD-SXD ngay 30/12/2024 ctia Sé Xdy dung tinh Binh Thudn (cit) vé viéc cong bé
don gid nhan cong xdy dung ndm 2024 trén dia ban tinh Binh Thudn.
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NGHIEN CUU

Bang 5. Lgi ich kinh té thu dugc tii mo6 hinh

STT Hang muc Thu nhéip (d6ng/nam) Ghi chu
I Cac hang muc sinh thai khép kin
1 | Méng tich phan 0 Thu dugc nguyén liéu phan dé u phén hiiu co.
Gitp xu ly nuéc thai.
2 | Hé thong biogas 3.000.000 Khi sinh hoc thay thé gas LPG, trung binh méi h¢ (3 nhén
khéu) st dung 6 binh méi ndm, 500.000 d6ng/binh.
3 | Bélang - loc 0 Gitp xU 1y nudce thai.
4 Ao sinh hoc 0 Toan b ca thu dugc sé diing u dam ca.
Mbéi nam thu dugc khodng 60 tin canh thanh long két hgp
5 | Khu @ phin 45.00.000 15 tan phan heo, san xudt dugc 22,5 tdn phan hiu co, gia
khoang 2.000 dong/kg.
6 | Thung t phan dam ca 8.000.000 Mbi ndm thu dugc 200 lit dam ca. Véi gid 40.000 dong/lit.
11 Cac hang muc tu dong héa don gian
1 Bom ty dong - Tiét kiém nhén cong.
2 B¢ diéu khién, hen gi¢ - Tiét kiém nhén cong.
Camera Al - Theo d6i van hanh
Téng cong 56.000.000
Bang 6. Danh gia kha nang nhan rong mo hinh
TT Tiéu chi Dbénh gia

1 [ Chi phi d4u tu, v4n hanh

Chi phi d4u tu va vAn hanh mo6 hinh pht hgp véi diéu kién kinh ké cta ngudi dan dia
phuong. M6 hinh it st dung may mdc, thiét bi, khong stt dung héa chit, cha yéu tan

dung nhan cong luc nhan réi.

2 | Thai gian hoan v6n

Thoi gian hoan von ctia mé hinh khé nhanh, sau hon 01 ndm da mang lai lgi nhuén.

3 | Hiéu qua md hinh

M5 hinh viia tao thém nhiéu loai hinh sinh ké (tao thém cong an viéc lam cho lao déng
dia phuong), gia ting thu nhap cho ngudi dan, vita giup cho cong tic BVMT dugc nang
cao (tiét kiém tai nguyén, gidm thi€u chit thai).

Nhiing khé khan

Lgi nhuén thu vé trong 01 nam dau tién con thdp do chi phi diu tu x4y dung ban d4u va
can phai c6 nhin cong vén hanh, theo déi cac hang muc. Pong thai, khi trién khai nhan

rong mo hinh phai c6 moi lién két gitia cac thanh phan kinh té€ caa ho, diéu kién kinh té

va thién chi thuc hién ctia ciac bén.

codng viéc méi giup hod trg va md rong sinh ké hién
httu. Cu thé nhu sau:

- Lam phan Compost tu viéc tan dung canh cay
thanh long tia bo.

- Lam phan Compost tii phan heo.

- Thu héi khi sinh hoc trong ham biogas 9m”® st
dung nguyén liéu la chét thai (nudc thai, phan thai)
tti chuong, giup ho giam chi phi mua khi sinh hoc st
dung trong sinh hoat.

- Nuoi ca r6 phi trong Ao sinh hoc.

-U phan dam ca: Ca thu hoach dugc dung lam

nguyén liéu dé san xuit dam cd, hod trg cho cac hoat
dong trong cay thanh long, hoa mau cho ho.

Tém lai, md hinh tao thém dugc 05 loai hinh
sinh ké cho nguoi dan trong khu vyc gom lam
phén hiiu co tii phan heo va canh thanh long, san
xudt khi sinh hoc, nudi ca va & dam ca. Dong thoi,
cac giai phap ty dong hoa don gian nhu thiét bi
bom nudc ty dong, diéu khién céc thiét bi tu dong,
camera Al giam sat gitp h¢ dén tiét kiém dugc thoi
gian lao dong va chtt dong trong san xuét. Bén canh
do, mo hinh con gitp nguoi dan trong khu vuc duy
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tri 6n dinh cédc sinh ké hién hiiu (trong cay thanh
long, nudi heo).

3.3.4. Kha ndng nhan rong moé hinh

Kha nang nhén réng cua mo hinh thi di€ém cho
ngudi dan khu vuc cé diéu kién tu dugc danh gia qua
mot s6 tiéu chi co ban nhu sau:

- Chi phi d4u tu va van hanh.

- Thoi gian hoan von.

- Hiéu qua mo hinh (moi truong, sinh ké, kinh t€).

- Nhiing kho khan.

Két qua danh gia kha nang nhan rong ctia mé hinh
dugc tong hop trong Bang 6.

Két qua danh gia cho thiy, m6 hinh hoan toan c6 kha
nang nhén rong cho cac doi tugng, khu vic tuong tu.

4. KET LUAN

Bai viét nay nham dé xudt moé hinh sinh théi khép
kin cho cac h¢ néng dan trong thanh long két hgp chan
nuoi heo quy mo6 noéng ho. Cac phuong an dugc xem
xét bao gém: i) xu ly nudc thai bang hé thong biogas
két hgp bélang - loc 3 ngén va ao xti ly sinh hoc; ii) xt
ly canh thanh long tia bd va phan chu6ng bang G phan
hiiu co. Bong thoi, Nhom tac gia da tich hgp mot s6
giai phap tu dong hoéa don gian nhu lap dat thiét bi
dién hen gio tu dong giup tu dong bat tit thiét bi den
chong dién thanh long, lap dat bom tu ddng cung cép
nudc cho ho st dung va tudi thanh long, rta chudéng
va lap dat camera Al giam sat.

Mo hinh sinh thdi khép kin cho cac hé nong dan
trong thanh long két hgp chan nudéi heo quy mo6 nong
h¢ dugc ap dung tai xa Tan Thanh, tinh Lam Dong cho
thay chi phi d4u tu va van hanh mo hinh pht hop véi
diéu kién kinh ké cua ngudi dan dia phuong. M6 hinh
it st dung may moc, thiét bi, khong sti dung hoa chat,
cha yéu tdn dung nhin cdéng lic nhan réi. M6 hinh
gitp mang lai hiéu qua vé mat kinh t€ cho ngusi dan
tham gia vao mo hinh dya trén thoi gian hoan von cta
mod hinh la dudi 1 ndm va lgi nhuan thu dugc sau khi
hoan vén la 41.559.870 déng/nam. Mo hinh tao thém
dugc 05 loai hinh sinh ké cho ngudi dan trong khu
viic gobm lam phan compost tii phan heo va canh thanh
long, san xuét khi sinh hoc, nu6i ca va i dam ca. Bén
canh d6, mo hinh con gitp ngudi dan trong khu vuc
duy tri 6n dinh céc sinh ké hién hitu (tréng cay thanh
long, nuoi heo).

Tuy nhién, 1gi nhuén thu vé trong 01 nam dau
tién con thap do chi phi dau tu xay dung ban dau va
can phai c6 nhan céng van hanh, theo déi cac hang
muc. Pong thoi, khi trién khai nhan réng moé hinh
phai c6 maéi lién két gitia cac thanh phén kinh té caa
hd, diéu kién kinh té va thién chi thuc hién cta cic
bén. Khi mo6 hinh van hanh 6n dinh cho nhiing nam

NGHIEN CUU

tiép theo, chi phi sé gidm di dang ké do khong xay
dung méi.
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