KHOA HOC - CONG NGHE

TONG QUAN NGHIEN CUU NANG LUONG TAI TAO: DONG GOP KHOA HOC TU
KHOA CO KHi — CONG NGHE, TRUGNG DAI HOC NONG LAM TP. HO CHi MINH

Bui Ngoc Himg', Nguyén Vin Lanh!,Nguyén Nam Quyén’, Nguyén Huy Bich’

TOM TAT:

Trong boi canh nhu cau phdt trién ning heong taz tao ngay cang gia tang, Khoa Co khi — Cong nghé,
Tru"o’ng Pai hoc Nong Lam TP. Ho Chi Minh da trién khal nhiéu nghlen clru nham khai thac hiéu qua sinh
khéi va nang lwong mdt troi, hudng toi gidi quyet cac van dé ché bién nong san, tiét kiém chi phi va gzam phat
thai khi nha kinh. Thir nhat, cac nghién ciku vé 16 dot trau da phat trién lién tuc tir dang thu cong den hé thong
tw dong héa. Lo ghi hinh non (1993) cho thay hiéu sudt 60-80%, 1o tw dong dwoc thiét ké cdi tién vm Vit tdi
cap liéu va théo tro gitip duy tri nhiét dé on dinh (£0,5°C), dat hiéu sudt trén 80%. Cac 16 cong sudt l6n (40—
250 kg/h) da dwoe g dung tai nhiéu tinh va ca ¢ Tanzania. Thit hai, nghién civu vé nhiét phan va khi héa
sinh khoi tdp trung vao phy phdm néng nghiép nhuw trdu, min cwa, ciii vun. Thi nghiém 10 khi héa ngwoe chiéu
cho thay hiéu qua t6i wu & ER = 0,3, véi thanh phan khi (CO, H,, CH,) >32%. Hé thong khi héa tréu két hop
déng co diesel cé thé thay thé t6i 81,6% nhién liéu dau. Cong nghé nhiét phan lién tuc dat hiéu sudt biochar
28,8-32,3% o 500°C syngas thu hoi thay thé t6i 77% LPG. Biochar dwoc chitng minh cai thién dé phi nhiéu
dat va nang sudt cdy trong trong cac thir nghiém néng hoc. Thw ba, nang lwong mdt troi (NLMT) dwoc ving
dung trong cac hé thong sy nong san — thiy san. Cong nghé sdy dao chiéu gié (SRA) tich hop bé thu NLMT
giip giam 40-78% nhién liéu, tiét kiém chi phi 15— 204 va ndng cao chat lwong san pham. Cdc hé thong da
ing dung thanh céng véi nhiéu loai nong san (lia, sdn, nho, atisé) va thiyy san (cd dika, cd b d), dam bao
chat lwong cam quan, dinh dwdng va an toan thue pham. Téng thé, cdc nghién ciru ciia Khoa da khéng dinh
hiéu qua khoa hoc, kinh té va xa héi, dong thoi mé ra tiém ndng mé rong vmg dung ndng leong tdi tao trong
san xuat néng nghiép va cong nghiép tai Viét Nam va khu viec.

Tir khéa: Khi héa sinh khoi, 10 ddt trau, nang lugng tai tao, sﬁy nang lugng mat troi, than sinh hoc.

AN OVERVIEW OF RENEWABLE ENERGY RESEARCH: INSIGHTS FROM THE FACULTY OF
ENGINEERING AND TECHNOLOGY, NONG LAM UNIVERSITY, HOCHIMINH CITY

ABSTRACT:

In the context of the growing demand for renewable energy development, the Faculty of Mechanical
Engineering and Technology, Nong Lam University, HoChiMinh City, has carried out numerous studies to
effectively utilize biomass and solar energy, aiming to address challenges in agricultural processing, reduce
costs, and lower greenhouse gas emissions. First, studies on rice husk furnaces have evolved continuously
from manual designs to automated systems. The conical grate furnace (1993) achieved an efficiency of 60—
80%, while the improved automatic furnace, equipped with a screw feeder and ash removal system, maintained
a stable temperature (£0.5°C) and reached over 80% efficiency. Large-capacity furnaces (40-250 kg/h) have
been applied in several provinces and even in Tanzania. Second, research on biomass pyrolysis and
gasification has focused on agricultural by-products such as rice husks, sawdust, and wood scraps.
Experiments with counter-current gasifiers showed optimal performance at ER = 0.3, with gas composition
(CO, H,, CH,) exceeding 32%. A rice husk gasification system combined with a diesel engine could replace
up to 81.6% of diesel fuel. Continuous pyrolysis technology achieved biochar yields of 28.8-32.3% at 500°C,
while recovered syngas could substitute up to 77% of LPG. Biochar has been proven to improve soil fertility
and crop yields in agronomic trials. Third, solar energy has been applied to agricultural and aquacultural
drying systems. The airflow-reversing solar-assisted dryer (SRA) reduced fuel consumption by 40-78%
lowered costs by 15-20%, and improved product quality. These systems have been successfully applied to
various agricultural products (rice, cassava, grapes, artichokes) and aquatic products (pangasius, croaker),
ensuring sensory quality, nutritional value, and food safety. Overall, the Faculty’s research has demonstrated
scientific, economic, and social effectiveness while opening opportunities for expanding renewable energy
applications in agriculture and industry in Vietnam and the region..

Keywords: Biomass gasification, biochar, rice husk furnace, renewable energy, solar drying.
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I. GIOI THIEU

1.1. Nghién ctru vé 10 d6t trau cap nhiét
cho h¢ thong say

Nganh nong nghi€p lia nudc cia Viét
Nam, dic biét tai Dong bang song Ciru Long
(PBSCL), phai d6i mat voi thach thiic 16n vé
bao quan nong san sau thu hoach, nhét 1 trong
mua mua, khi 4m do laa thu hoach ¢ thé dat
ttr 26-34%. Viéc khong say kho kip thot va
dung k§ thuat dan dén ton that cao va giam
chat luong ché bién. Viéc siy bang may moc
1a yéu cdu cép thiét. Trong bbi canh chi phi
nang luong tir dau hoa dat gap 31 1an so véi
nhiét luong tir sinh khéi, viéc tan dung triu—
phu pham doi dao tir qua trinh xay xat laa
gao—trd thanh giai phap kinh t& va méi
truong wu viét. Trong giai doan tir 2008 dén

1.2. Nghién ciru vé nhiét phan, héa khi
sinh khéi dé cAp nhiét, phat dién va sin
xuit biochar

Trong bdi canh khung hoang ning luong
toan cau va nguy co can ki¢t nguén nhién liéu
hoa thach vao khoang ndm 2050, viéc tim
kiém giai phap thay thé bén viing tré nén cap
thiét. Sinh khoi (biomass) dugc xem 1a nguon
nang lugng tai tao cd tiém nang lén, mang
tinh trung hoa carbon, gop phan giam phat
thai khi nha kinh va 6 nhiém moi truong. Viét
Nam, véi loi thé 1a qudc gia néng nghiép, moi
nam tao ra khoang 45 triéu tdn sinh khoi,
tuong dwong 15 tridu tdn dau. Riéng nganh
lua gao san xuét hon 40 triéu tan l0a, kéo theo
hon 10 triéu tan trdu, chu yéu tap trung tai
Pong bang séng Ciru Long. Dy chinh 1a

1.3. Nghién ciru vé irng dung ning lwong
mit troi cap nhiét hd tro cho cic hé thong
sy

Trong bbi canh nhu ciu bao quan va ché
bién ndng san ngdy cang cao, cong nghé sy
lta duoc xem la giai phap quan trong thay thé
cho phuong phap phoi nang truyen théng vén
phu thudc vao thoi tiét, kho kiém soat chat
luong va ton nhiéu nhan cong. Nguyén ly say
dao chiéu tac nhan say (SRA) dugc phat trién
tai khoa CKCN, DPHNL. May siy SRA, véi

2012, PBSCL c¢6 khoang 4.6 triéu tan triu
hang ndm. Trau dugc coi 12 ngudn ning luong
tiém nang, dugc sir dung rong rdi (khoang
10% luong trdu danh cho sdy lua vao nim
2012). Tuy nhién, cic may sdy lta truyén
thong & DBSCL chu yéu sir dung 1o dbt triu
thu cong (1o ghi nghiéng), von t6n tai nhiéu
nhuoc diém. Cac 10 nay tén nhleu cong lao
dong vi phai cao tro va cap trdu thu cong sau
mdi 5-10 phut, dong thoi nhiét do say khong
on dinh, anh hudng dén chat luong san pham.
Trudce nhitng han ché nay, cac nghién ctru cua
Khoa Co khi — Cong ngh¢ (CKCN), Truong
Dai hoc Nong Lam TP.HCM (DHNL) da tap
trung vao viéc thiét ké va ché tao cac mau 10
d6t triu cai tién nham nang cao hiéu suat va
giam nhan cong van hanh [1-3].

ngudn nguyén ligu ly tuong cho cac nghién
ctru chuyén doi sinh khéi thanh niang lugng
tai khoa CKCN, DHNL. Céc nghién ctru tap
trung chii yéu vao cong ngh¢ khi hoa
(gasification), qua trinh chuyen d6i nhiét héa
trong diéu kién thiéu oxy dé tao ra khi tong
hop (syngas), than sinh hoc (biochar) va san
pham phu khac [4-12]. Th1et bi thuong duogc
st dung la 16 khi hoa tang cd dinh, dong khi
di xuong (downdraft gasifier), c6 uu diém tao
khi sach, hiéu suit cao va chi phi thap.
Nguyén lidu nghién ctru dién hinh goém trau,
cti vun va mun cua. Trong d6, yéu té cong
nghé then chdt duoc khao sat sau 1a hé sd
khéong khi cap (Equivalence Ratio — ER), ty
1¢ gitta luu luong khong khi thuc té va ly
thuyét.

co ché dao chiéu gi6, gitp san pham kho déu,
tiét kiém khong gian va co gi¢i hoa qué trinh
sdy. Cac phién ban SRA quy md khac nhau
(8 tan va 16 tin/mé) da ching minh hiéu qua
khi sdy laa, ngd, ca phé hay san lat. Tuy
nhién, hau hét cac may sdy lua hay san lat vao
nhiing ndm 2010 van str dung nhién li¢u dot
nhu sinh khéi hay than da, din dén chi phi
cao va han ché tng dung. Xuat phat tir thuc
té d6, khoa CKCN, PHNL da dinh hudng
nghién ctru cac hé thong siy tich hop niang
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luong mat troi, nham giam chi phi nhién li€u,
tang hiéu qua kinh té va phi hop véi diéu kién
san xudt & Viét Nam [13-20].

bé tang hi¢u qua nang lugng, bo thu nhiét
mat troi da duogc thiét ké va thir nghiém. Bo
thu thuong ciu tao tir tim PE trong subt, 16p
hép thu den bén trong, dé ché tao béng vat
liéu ré tién nhu tre, day nhuya, va dat trén mat
dat thay vi lip mai. Ngoai laa va sin, nghién
ciu cling dugc mo rong sang thuy san va
ndng san c6 d6 am cao. Thi nghiém sy dira,
ca lu du, bong atiso, nho hay thit bo cling
dugc nghién ctru va mang lai nhitng két qua

II. MOT SO NGHIEN CUU DIEN
HINH

2.1. Nghién ciru vé 16 dot triu

Nghién ctru dugce tién hanh nhém thiét ké
ché tao va khao nghiém cac mau 10 d6t triu
cai tién phuc vu 'sdy nong san, huong dén
nang cao hiéu suit, ning suat va muc do tu
dong hoa.

Lo ddt triu ghi hinh n6n cho may sdy hat
dugc Phan Hiéu Hién va cong su [1] cong b
nam 1993, nham giai quyét nhu cau siy nong
san trong mua mua tai Viét Nam va

rat cy thé. Két qua tong quan cho thay viée
tich hop nang lugng mit troi vao hé théng sdy
kiéu SRA khong chi giam téi 90% nhén cong
so voi phoi thu cong ma con nang cao chat
luong san pham va hiéu qua kinh té. Cac mo
hinh did dugc chuyén giao tai nhidu dia
phuong (Quang Nam, Pik Nong, Hoa Binh,
Lam Pong...) va nhan phan hdi tich cuc tir
ngudi st dung. Pay 1a minh ching cho tiém
nang 16n cua nang lugng mdt troi trong cong
nghé sau thu hoach, gop phan giam t6n that,
tang thu nhap cho ndéng dan va thuc day nong
nghiép bén viing tai Viét Nam [13-18].

Philippines khi ty 1¢ hu hong lua 10-30%.
Triu dugc xem 13 nhién lidu ré, san co,
thuong bo phi. Nghién ctru tap trung vao viéc
ché tao 10 d6t hiéu suit cao, chi phi thép, hoat
dong lién tuc va don gian. Thiét ké dya trén
ba y tuong chinh: (1) ghi lo hinh non, goc
nghiéng 56° giup trau chay déu; (2) co ciu
rung lic bang day cap nhu 1o IRRI-BD2 dé
chéng déng von, thao tro thuan tién; (3)
budng d6t xody déng tam dam bao chay hoan
toan, tang hi¢u qua nang lugng.

Hinh 1. Lo dot trdu ghi

Két qua khao nghiem cho théy 10 dbt ghi
hinh nén hoat dong 6n dinh 68 gio lién tuc,
tiéu thu 25-40 kg trau/ gio. Thuc té, mtrc
trung binh 37 kg/gio phit hop cho may sy 4-
6 tin/mé, trong luong 10 khoang 320 kg, dé
co dong. Hi¢u suat khi say dat 60-80%, t6i

uu (70— 80%) khi toc do dot 32-38 kg/glo
Thiét ke don glan nhung hi€u qua cao nay co
thé che tao tai cac xuong co khi nho, giam chi
phi khéu hao. Co cu rung lic dong bo gilp

54

hinh nén dimg cho may sdy [1]

khic phuc tinh trang trau déng vén, bao dam
van hanh lién tyc. Déc biét, 10 tao ra tro silica
v6 dinh hinh ¢6 gia tri su dung trong san xuat
bé tong gla ré. Nguyen ly thiét ké nhu buong
dét try va ghi hinh nén da dugc ké thura dé
phat trién 10 SHG-4, 4p dung rong rai voi hon
3000 1o & Viét Nam v chuyén giao cong
nghé sang nhiéu nudc chau A, chau Phi,
ching minh tac dong thuc tién va bén viing.

TAP CHi CONG NGHIEP NONG THON SO 59



KHOA HOC - CONG NGHE

Néam 2010, Nguyen Thanh Nghi va céc
cong su [2] glorl thiéu 10 dot triu ban tu dong
v6i uu diém ndi bat 1a bo phéan cap liéu dung
piston, hoat dong theo ché do day/dung dugc
diéu khién bang bang vi xtr ly. Nho vay, chi
phi van hanh thap va rat tién loi. Piston khong

a. Co céu p1st0n cung cap trau

Két qua thir nghiém cho thay 10 ban ty
dong 25 kg/gio dat hi¢u sudt trén 80%, khong
khi sdy sach va an toan. Voi lo d6t 50 kg/gio
két hop may sdy tinh vi ngang 10 tin/mé, hiéu
sut 10 dat 72-84% va giit nhiét do 6n dinh.
Loai 16 nay dugc umg dung tai Lam Pong,
Long An, Tién Giang va An Giang, du chi i phi
ché tao cao hon 30%, nhung hi¢u qua vé on
dinh nhiét, tiét kiém nhan cong va hi¢u sudt
cao khién no phti hop trong bdi canh chi phi

(N a ;

chi cap trau méi ma con day tro ket khoi ra
ngoal gitip ngudi van hanh chi can nap triu
va ldy tro sau 45-60 phut thay vi phéi theo
doi lién tuc nhu cdc 10 cii chi 5-10 phut Didu
nay giam dang ké stic lao dong va nang cao
tinh ty dong hoa trong str dung.

b. BO diéu khién hoat dong cua piston
Hinh 2. Co cau piston va bo diéu khién cua lo dot trau ban tw dong [2]

lao dong tang va xu hudng tu dong hoa cho
cac hé thong sy lua.

Lo d6t trdu tu dong do Tran Van Tuin va
cong su thiét ké [3] danh ddu budc tién 16n
trong cong nghé sau thu hoach tai PBSCL va
cac nude dang phat trién, khic phuc nhuoc
diém 10 tha cong: ton nhidu lao dong (cao tro,
cap tru 5-10 phat/lan) va nhiét do say thiéu
6n dinh, anh huong chit lugng nong san.

(1) Vit thao tro
(2) Ong ldy nhiét
(3) Vach ldng tro
(4) Nap 16

(5) Thing trau
(6) Vit c:fp trau
(7) Gié thir cap
(8) Vit cé'p trau

©) ﬂ I @
. Wi =g
:
@ g

(9) Quat cap gié

(10) B¢ diéu khién trung tam

Hinh 3. Lo dot trdu tw déng [3]

Lo d6t duoc thiét ké theo nguyén Iy dot truc
tiép trau roi, khong dung ghi, vi trau khé tu
dong héa véi ghi 1. Hé thong vit tai dam béao
cép triu va thao tro tu dong, do B diéu khién
trung tAm hodc mach vi xtr ly van hanh, diéu

chinh theo nhiét do cai dat va mdi truong.
Thlet ké c6 buong chay phu voi gio xoay thir
cap va vach ling tro, gitip khi sdy sach, khong
bui tro, khong tan Lira. Mau 16 cong suat 16n
(40-250 kg/gio) phu hop nhidu may sdy quy
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mo cong nghiép: SRA-10 (10 tén/me) tai Ba
Ria—Ving Tau, may say thap (10 tan/me) o

DPong Thap va may sy tang soi (10 tan/gid)

tai Tanzania, chung minh tinh mg dung da
dang va bén vimng.

Hinh 4. Lo dot trau tw déng dwoc ldp vao hé thong say [3]

Lo dot trau tu dong dat hiéu suét trén 80%,
cao nhat 82,7% trong phong thi nghiém va
81,2-84,8% ngoai thuc té. Nhiét do sdy cuc
6n dinh (£0,5°C), gitp lta sau sy dong déu,
gilt mau, mui va han ché nut hat. Khi séy
sach, khong khoi bui, ham lugng CO < 75
ppm, thap hon chuidn moéi truong. Nho hé
théng cap triu va théo tro tu dong, cong nhan
chi can thao tic mdi 45-60 phut, giam dang
ké lao dong so véi 16 thu cong. Pén nim 2013

2.2. Nghién ciru vé nhiét phan, héa khi
sinh khoi

- T6i wu hiéu sudt khi héa va chit lwong

khi tong hop (syngas) va than sinh hoc.

Niam 2018, Nguyén Vin Lanh va cong su
[7-9] da thyc nghiém véi thiét bi khi hoa
nguoc chiéu quy md ho gia dinh; Thuc

céc 10 da van hanh tin cay hon 5 vu, siy trén
1000 tin lta. Cong trinh nay chimg minh tinh
kha thi ctia tu dong hoa ddt trau roi, dap tng
yéu cau khi sach — hiéu suét cao, déng thot
mo rong Gmg dung v6i nhiu cong suat (t6i
250 kg/gio) cho cac may sdy cong nghiép.
Mic du dau tu ban dau cao, song hiéu qua van
hanh va giam lao dong khién mo hinh duoc
chap nhan rong rai.

nghiém dugc tién hanh v6i 4 mbrc nhiét do
vung kht T> 1a 750°C, 800°C, 850°C va
900°C; O mdi muc nhiét do vung khur tuong
mg v6i 5 muc luu lwong khong khi cdp khi
hé sb khong khi cdp ER bing 0.,2; 0,25; 0,3;
0,35 va 0,4.

Hinh 5. _é thong héa khi trau va thiét bi do [9]
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Nhiét tri (MJ/m?)
(=T o W b = T - S

0.2 0.25 0.3
ER

. Hinh 6. Nhi¢t tri cua khi t6ng he
Két qua thuc nghiém cho thay nhi¢t tri
khi tong hO’p phu thudc hé s6 khong khi
cap (ER) va nhiét do vung khir. Khi ER =
0,2-0,3, nhiét tri khi tang; ER = 0,3-0,4,
nhiét tri giam; nhiét tri dat cyc dai tai ER
= 0,3. Nhi¢t d6 vung khu tang tor 750—
800°C, nhiét tri trung binh tang 0,39 MJ/
m’; tu 800-850°C, mirc tang khong dang
ke tr 850-900°C, tang thém 0,51 MJ/m’.
Vé than sinh hoc, két qua cho thay ty 1¢
than giam dan kh1 ER ting tu 0,2-0,4 va
khi nhiét d6 tang tir 750-900°C. O ER =
0,3, lwong than thu dugc lan luot 1a 37,3%
(750°C) 35,8% (800°C), 32,5% (850°C)
va 28,2% (900°C). Quy luét nay chung to

0.35 0.4

Than sinh hoc (%)

02 025 03 035 04
ER

va luong than sinh hoc ung yJi nhi¢t do ya h¢ s6 ER

qua trinh khi hoéa toi uu khl kiém soat hop
ly ca ER va nhiét do, nhim can bang gitra
hiéu suit khi sinh ning luong va lugng
than sinh hoc con lai [1 1]

- Ung dung phat dién va hi¢u qua kinh té

Nam 2007, Phan Hiéu Hién va cong su [5]
da thiét ke va ché tao thanh cong mot hé
thong hoa khi tir cui vun, bao gdm ca may
bam canh cay dé chuan bi nguyén liéu,
nham thay thé mot phan nhién li¢u diesel.
Nghién ctru trinh bay chi tiét vé két qua
khao sat nguon cti vun doi dao & cac tinh
phia Nam, céc tinh chat ly hoa cua chung,
ly thuyét va cac kleu thiét bi hoa khi, cling
cac thong sb thiét ké quan trong
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Hinh 7. Hé thong héa khi lién hop véi mdy thdi cé voi va két qua khéao nghiém [5]

Két qua thir nghiém cho thdy hé théng hoat
dong tot nhat & muc tai 2 kW, voi kha nang
thay thé diesel dat khoang 30%, du chua dat
murc ky vong, nhung két qua ciing cung cap
kién thire nén tang cho cac nghién ctru sau
hon vé cong nghé hoa khi tai Viét Nam.

Nam 2008, Tran Van Tuin va cic cong su
[4] da thiét ké va ché tao hé thong hoa gas lién

tuc két hop v6i dong co diesel kéo may phat
dién, cong suat phat ra 3-6 kW. Thuc hién thi
nghiém xac dinh anh huong 2 yéu t6 dau vao la
van toc gié bé mat V va gian cach théo tro T
anh hudng dén tdc d6 hoa gas riéng SGR, cong
suat phat dién P va phan tram thay thé diesel
DR.
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Hinh 8. P6 thi biéu dién phan tram thay
thé dau diesel va cong suat phat ra

Két qua t6i wu hoa ctua hé thong hoa gas
lién tuc nay & muc van tde gio bé mit
V=0,052 m/s, gian cach thao tro T = 10 phut,
dat duge tdc d6 hoa gas riéng SGR=171,4
kg.h''.m2cong suit phat ra P = 5,21 kW va
phan tram thay thé dau diesel DR=81,6%. So
sanh Pau ra/ Pau vao thi Ty s6 ning luong
ENR = 0,73; va véi thoi gia 2010, Ty s6 gia
tri quy tién VR = 16,4 hay VRk= 3,6 (néu tinh
ca khiu hao thiét bj).

- Chat lwong biochar va trng dung néng
nghiép

Niam 2019, Nguyén Vin Lanh va cong su
[10] d4 tién hanh thuc nghiém anh huong

EWRC3.9 mWRC4.5
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Hinh 9. D6 thi biéu dién nhiét do ciia hé
thong hoa gas lién tuc tur trau

dién tich bé mit riéng va kha ning gitt nudc
ctia biochar dén sy sinh trudng va phat trién
ctia cdy bap. Két qua cho thiy than va ré ngd
dai hon khi ting ty 1& biochar trong dat. Sau
35 ngay, chiéu cao cay o dat khong bd sung
dat 70 cm, trong khi ¢ cac chau bd sung
biochar 1%, 3% va 5% lan lugt dat 80 cm, 93
cm va 107 cm. Diéu nay khang dinh biochar
¢6 vai tro quan trong trong ndng nghiép bén
virng, vira tan dung cong ngh¢ khi hoa sinh
khéi vira cai thién hiéu qua san xuat nong
nghiép.

mWRC5.6

0 III III III
1 5

Ti 1& biochar trong dat (%)

Hinh 10. Chiéu cao bdp vmg véi lwong chira miede va 1 I¢ cua than sinh hoc [10]

Thi nghiém cho thdy cting mét loai biochar
c6 kha nang gitr nudc nhu nhau, nhung tang
ty 16 tron vao dat s& giup cdy bap cao hon.
Nguyén nhén 1a dit giit nuéc 1au hon, dép
mg nhu ciu sinh trudng va phat trién, dong
thoi giir tot khoang chit va phan bén. Pic
biét, vdi biochar c6 kha nang gitt nudc cao
hon, cdy bap phét trién vuot troi. Két qua nay
cling khang dinh chét lugng biochar thay d6i

theo thong sO cong nghé cua hé thong khi hoa
trdu nguoc chiéu. Do do, tiy nhu cau st dung
biochar hay khi tong hop, c6 thé lya chon
thong sb cong nghé phu hop dé téi uwu hiéu
qua noéng nghi¢p va nang luong, hudng téi
phat trién bén viing.

- Cong nghé nhiét phan sinh khoi kiéu

lién tuc
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Nam 2020, Nguyén Nam Quyén va cong
su [12] da nghién ctru k¥ thuat san xuat than
sinh hoc tur phu pham nong nghi¢p phuc vu

- l- | T — S A —

S— -

| et

:.

cho san xuat ndng nghiép. Nghién ciru da tinh
toan, thlet ké va ché tao thanh cong thiét bi
san xuat than sinh hoc ti

Hinh 11. Thiét bi san xudt than sinh hoc kiéu lién tuc [12]

Khao nghiém cho thiy mo hinh dat hiéu
suét thu hoi biochar téi uu & 500°C, v6i 150 g
LPG ti€u thy, thoi gian nhiét phan 60 phut, vit
tai 10 vong/phut va ER = 0,2. Biochar thu
duoc chiém 28,8-32,3% so voi trau, cé kha
nang gitt 4m va dinh dudng tot, phu hop cai
tao dat nong nghiép. Pong thoi, khi syngas
sinh ra c6 thé thay thé toi 77% lugng LPG tiéu
thy, cung cp nhiét truc tiép cho qua trinh
nhi¢t phan. Nho vay, hé thdng ¢ the tur duy tri
hoat dong, chi can néng luong moi ban dau.
Két qua nay ching minh tiém nang két hop
san xuat biochar va tan dung khi sinh nang
luong, gop phan tiét kiém chi phi, nang cao
hiéu qua nong nghiép va phat trién bén ving.

Céc nghién ctru tai NLU dong gop dang ké
vao (i) t6i wu van hanh 10 khi héa, (ii) danh
gia hiéu qua kinh té khi thay thé dau diesel,
va (ii1) xac lap chi s6 chat lugng maéi cho than
sinh hoc (biochar), dong thoi (iv) phat trién
mo hinh cong ngh¢ nhiét phan lién tuc.

2.3. Nghién ctru vé h¢ thong sy sir dung
NLMT

Céc nhém nghién ctu tai DPHNL da thiét
ké, ché tao va thur nghiém thanh cong nhiéu
hé thong sy c6 su hd tro NLMT, trong tim
1a cong nghé sdy SRA. Két qua cho thay hiéu
qué k¥ thuét, kinh té va chét luong san phdm
déu dugc cai thién 1o rét.

a) Mdy sdy nui bang NLMT [13]

May sdy thi nghiém 5 kg/mé st dung bo
thu NLMT 3 m? cong suat 300-1200 W,

- =1
o= "|3L *(‘-*ﬂw..._ ]

a. May sdy quy mé ) phong thi nghiém b. May say 500 kg/mé
Hinh 12. My sdy nui sir dung NLMT [13]

ning nhigt 6-22 °C, duy tri sdy 36-50 °C.
May say nui 500 kg/mé dung hai bd thu tru
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(@1 m, dai 25 m), thay thé hoan toan 16 than
6 kg/gio, cong suit thu 44 kW, hiéu suat
~40%. Hé thong tiét kiém 120 USD/thang,
hoan von duéi 1 nam, chimg minh hiéu qua
kinh té va than thién moi truong.

b) May say lia SRA-4B (4 tin/mé) [14]

Hé thong say dung bo thu NLMT hinh tru
(01,0 m, dai 27 m) tr vat liéu ré nhu nan tre,

day nhua, gitp giam 43—-78% lugng than tiéu
thu. Chi phi tiét kiém 2,9-5,1 USD/mé (0,74—
1,25 USD/tan), vé6i dau tu 560 USD cé thé
hoan vdn sau 2 nim. Chit luong gao sau sdy
6n dinh, ty 1& gao nguyén tuong duong
phuong phap sdy bong ram, dam bao hiéu qua
kinh té va k¥ thuat.

—tr— Relative humidity (%)
e Drying temperature (°C)
m— Ambi perature (°C)

l — Solar radiation (W/m %)
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Hinh 13. May Say lia sir dung NLMT va do thi thong so ky thuat trong qua trinh Say

¢) Sdy sdn lit bang SRA (SRA-8 va
SRA-16) [14]

Hé thdng siy duoc thiét ké véi bo thu
NLMT tuong tu nhu by thu NLMT dung dé

sdy nui hay say lua phia trén. Budng sy clng
duoc thiét ké nham dao chiéu khong khi sdy.

Hinh 14. May sdy sdn thdi ldt sir dung NLMT

Heé thong sdy SRA gdm hai quy mo: SRA-
8 (8 tin/mé) va SRA-16 (16 tin/meé), van
hanh ¢ 70 °C trong 25-28 gi6. Gi6 dugc dao
chiéu sau 16-19 gio, gitp sin kho dat do
ddng déu cao v4i do 1éch am chi 2-3%. Chi
phi sdy ctia SRA-16 khoang 351 VND/kg san
phém. Khi tich hgp nang lugng mat troi, tiéu
thu gb dam giam ~40%, chi phi sdy giam 15—
20%, cho thdy hiéu qua kinh té va k¥ thuat
vuot troi, phtl hop tmg dung san xuit quy mo
16n.

d) Sdy cd cd diva bang NLMT [15]

Khoang ndm 2015, san xuét cé dira kho tai
Can Gio cha yéu dya vao phoi ning thi cong
trén gian tre, ludi hodc khay gd. Phuong phap
nay don gian, chi phi thap nhung phu thudc
hoan toan vao thoi tiét, d& nhiém bui bén, con
trung va kho kiém soat vé sinh an toan thuc
pham. Bién d6i khi hau, mua bat chot hay do
am cao kéo dai ciing lam giam chit luong,
anh huong mau sdc, mui vi va gid tri san
pham. Trude thyc trang d6, nhém nghién ciru
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DH Noéng Lam TP.HCM véi sy hd tro cia S¢
KH&CN TP.HCM da ché tao hé thong may
sdy ca dira bang ning lugng mit troi. Giai
phap nay rit ngin thoi gian sdy, nang cao
chat luong, dam bao vé sinh, giam chi phi
nang lugng va than thién moi truong. HE

thong may sdy ca dira gom quat sdy (1) co luu
luong 0,4 m3/s, budng cip nhiét (2), cap nhiét
bang dién tro khi khong c6 ning hodc vao ban
dém, van gi6 (3) diéu chinh tic nhan say,
budng siy (4), tu diéu khién (5), bo thu nhiét

Hinh 15. May sdy cd dira sir dung NLMT

Thuc nghiém sy ca dira cho thay diéu
kién t6i uu ¢ 44°C va van tdc gié 0,24 m/s,
gitip qué trinh 6n dinh va giir chat lugng dinh
dudng. Ca dira siy may dat do trang 57,4—
57,8%, cao hon phoi nang (55,8-56,2%). San
pham dap Gmg yéu cau vé do am, do tring va
vi sinh, chtng minh hiéu qua céng nghé sy
trong nang cao chat lugng va dam bao an toan
thuc phém

e Say cd I di bang NLMT [17]

May say ca lu du mot ning sir dung NLMT
dugc thiét ké theo nguyén ly sdy ham véi

I 2 34567 8

/

SERE-

ludng khi thoi ngang qua cac khay dit trén xe
goong. H¢ théng thu nhiét cta thiét bi duoc
cdu hinh dudi dang két hop giita bo thu
NLMT tdm phang va bd thu NLMT parabol
tru phan xa. Viéc két hop nay nham tan dung
phan nhiét lugng thit thoat tir bo thu parabol
try dé b6 sung cho qua trinh gia nhiét khong
khi trong budng thu NLMT, qua d6 nang cao
hiéu qua st dung nang luong. Ciu tao chi tiét
ctia mo hinh may sdy dugc minh hoa trong.

Hinh 16. May Say cd iy dii mot ndng sir dung nang hmng mat troi

1. Buéng sdy; 2. Khay say va xe goong; 3. Tu diéu khién; 4. Dién tro 'phu; 5. Quat; 6.
Con gio, 7. Buong hdp thu bikc xa; 8. Parabol phan xa; 9. Ong tdm.

Ca duogc dat trén khay say (2) va dua vao
budng say (1). Buc xa mat tro1 dugce parabol
(8) phan xa vao ong tdm (9) son den trong

budng hap‘ thu (7), giup khong khi duoc gia
nhiét hai lan trude khi vao budng say. Quat
(4) hat khi néng tr buong thu NLMT thoi
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vao budng sdy, con khi thoi tiét x4u thi dung
bo gia nhiét du phong. Nhiét do va vén tdc
tac nhan sdy dugc diéu chinh qua ti diéu
khién (3).

Ca 1 du duoc sdy bang hé théng may siy
su dung nang luong mat troi, véi dién tich bo
thu 12 m? két hop gitta dang tAm phang va
parabol tru. Qua trinh sdy dién ra trong
khoang 2640 gid, tuy thudc vao diéu kién
thoi tiét va ché do van hanh. San phém calu
du sau sdy dat tiéu chudn xuat khau, thé hién
qua ham lugng protein dao dong tuor 22,4—
38,1% va khong phat hién sy hién dié¢n cua vi
khuan E. coli. Biéu nay cho thiy hiéu qua cua

Ong dan TNS
ugang khay

". MV—’"“-&

E Bu("mg dién tré :

Ong dan TNS
xuyen khay

cong nghé sy trong viéc dam bao chét luong
dinh dudng va an toan v¢€ sinh thyc ph'flm.

) Sdy nho chiim nguyén canh (nha kinh
NLMT) [18]

Khao sat tai Ninh Thuan cho thdy co SO
san xudt nho kho chi yéu dung may siy
khong khi ndng tir dién tro, than hodc cui, san
pham thuong 14 nho rdi. Viéc nghién ciu
cong nghé sy nho do nguyén chum co y
nghia quan trong, nang cao strc canh tranh voi
hang nhap khau. Ung dung nang lugng mat
troi khong chi tiét kiém chi phi ma con thuc
day nong nghiép bén ving. Trén co so do,
nhom nghién ctru da thiét ké hé thong siy nho
nguyén chum.

T ""'br L

Budng lhu NLMT

Hinh 17. May say nho chum nguyén canh S dung NLMT

Két qua khao nghiém cho thay nhiét do say
t6i uu cua nho 1a 50-55°C. Thoi gian sy phu
thudc vao tién xtr Iy nguyén lidu: khi ngdm
dung dich duong 5%, thoi gian kéo dai 105-
249 gio. Nguoc lai, xu ly bang K,CO3 5%
két hop dau 6 liu 0,5% giip rat ngan dang ké,
chi con 63-129 gio tuy ché @6 sdy. Nhu vay,
sdy nho von can thoi gian dai, nén viéc ung
dung nang luong mat troi s&€ giup giam chi
phi nang lugng, ning cao hiéu qua kinh té va
tang tinh bén viing trong san xuit.

g) Sdy béng Atiso thdi ldt siv dung NLMT
[19]

Bong atisdé c¢6 ham lugng nudc >80%, dé
1én men va hu hong, nén can sdy kho. Téc gia

L& Anh Dtic va cong su [19] da nghién clru
hé thong sdy dung nang luong mit troi véi bo
thu tim phang. Nguyén ly dua trén hiéu Gmg
nha kinh: birc xa ngdn (A< 0,7 pm) xuyén qua
kinh trong sudt, phan con lai phan xa ra
ngoai. Buc xa dén bé mit den hép thy, phat
ra buc xa dai (A > 0,7 pm) khong xuyén
ngugc qua kinh, giir lai nhiét, giup tang nhiét
d6 hé théng va hd tro say hiéu qua.

B thu nhiét luc nay dugc xem nhu mot
bay nhiét cho birc xa mit troi vao nhung
khong cho ra nén nhiét do bén trong bd thu
nhiét cang luc cang cao hon moéi truong bén
ngoai. Va chung ta s& sir dung ngudn nhiét
nay dé thuc hién qua trinh siy.
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Hinh 18. D6 thi su thay doi nhiét do, birc xa mdt troi va am do atisé theo thoi gian.

Thi nghiém cho thdy hé thong sdy hoat
dong 6n dinh, hoan thanh 1 mé sau 6 gio voi
nang suat 10 kg/mé. Nhiét do budng say trung
binh trén 40°C, t6i da 54°C khi nang git.
Hiéu suit bd thu phu thudc thot tiét va thoi
diém trong ngay. /Atis6 sau sdy dong déu, gitr
mui thom, mau sic gan nhu nguyén liéu tuot,
dong thoi dap Gmg yéu cau vé d6 am va an
toan v¢ sinh thuc pham

h) Sy thit bo 1 nang bang NLMT [20]

Bo mot ning 1a san pham ché b1en tur thit
bo, giau dinh dudng, tién loi, rat ngin thoi

a. Thit bo irmrc khi sdy
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gian ché bién va mang lai huwong vi dac trung,
g6p phan da dang hoa thuc don gia dinh. Tuy
nhién, san pham nay chua phé bién rong rii,
cha yéu gin lién voi ving Tay Nguyén va
thuong dugc ché bién thu cong bang cach
phoi nang, dé phuy thudc thoi tiét va tiém an
nguy co mat an toan vé sinh thuc pham. Trén
co sO khdo sat quy trinh tai Krong Pa (Gia
Lai), nhém nghién ciu tr CKCN, DHNL
[20] d3 ché tao, thur nghiém may sdy dé khic
phuc han ché, nang cao cht lugng va an toan
san pham.

b. Thit bo sau khi sy
Hinh 20. Hinh dang cua thit bo trudc va sau khi say [20].
Hé thong say két hop bd thu NLMT dugc bom viao ong dong tai tiéu diém
parabol try va tim phang. Nudc tir bé chira parabol, gia nhiét rdi dua qua dan trao d6i
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nhiét. Khong khi tuoi di qua bo trao doi,
duoc lam néng nho nude nong va tiép tuc
gla nhiét bang bo thu tam phang trudc khi
dan vao budng say. Co cau dao chiéu gitp
tang hi¢u qua. May c6 nang suat 5 kg/me,
thoi gian sdy trung binh 6,5 gio, ngan hon
phoi truyén thong. Nhiét do khi siy dat
trung binh 42°C, t6i da 58°C. San pham
bo sdy dat chuan am, tuoi mau, an toan vé
sinh.

III. KET LUAN VA PINH HUONG
NGHIEN CcUU

3.1. Két luan

Céc nghién ctru vé nang lugng tai tao tai
Khoa Co khi — Cong ngh¢, Truong Dai hoc
Néng Lam TP. H6 Chi Minh da chimg minh
vai trd quan trong cua vi¢c tdn dung phu
pham nong nghiép va ngudn ning lugng
mat troi trong viéc phat trién cong nghé sau
thu hoach bén viing. Ba huéng nghién ctru
chinh — 10 d6t trau tu dong, cong nghé nhiét
phan/khi hoa sinh khéi, va hé théng say tich
hop nang lugng mat troi — déu cho thay tinh
kha thi k¥ thuat, hiéu qua kinh t& va dong
gop dang ké cho giam phat thai, bao vé moi
truong va nang cao thu nhap nong dan.

Lo dot trau ty dong da khac phuc du’O’c
han ché cua 16 thu cong, cung cap khi say
on dinh, sach va hiéu suét cao, dong thoi
giam dang ké cong lao dong. Cong nghé
khi héa va nhiét phan khong chi tao ra khi
t6ng hop phuc vu phat dién, thay thé nhién
liéu hoa thach ma con san xut biochar chat
lugng, ing dung hi€u qua trong cai tao dat.
Céc hé thong sdy img dung ning lwong mait
troi chimg minh kha ning tiét kiém nhién
lidu 40—78%, giam chi phi 15-20%, dong
thoi nang cao chat lugng va an toan thyc
pham cua nhiéu loai ndng san, thily san.

3.2. Dinh hudéng nghién ctiru

Dé phat huy hon nita gia tri cia cac cong P
trinh trén dong thoi trién khai cac hudng
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nghién ciru méi, can c6 nhimng dinh huéng
nghién ctru tiép theo:

- Ty dong hoa va dieu khién thong minh,
ung dung cam bién va loT dé giam sat —
diéu chinh qué trinh hoat dong cua 1o dot,
qua trinh sy st dung NLMT va qué trinh
nhi¢t phan, khi héa theo thoi gian thyec.

- Thuc hién nghién ctru dédnh gia vong
doi va phat thai carbon trong nong nghiép
dé dinh lugng tdc dong moi truong.

- Nghién ctru phat trién chudi gia tri tuan
hoan két hop nang lugng — nong nghiép,
dic biét 1a str dung biochar tir sinh khdi
trong cai tao dat va xtr ly moi truong.

Nhung dinh hudéng nay khong chi cung
o két qua hién c6 ma con mo ra tiém nang
tich hop ning lugng tai tao vao hé théng
san xuat ndong nghiép va cong nghiép xanh
tai Vi¢t Nam trong tuong lai.
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