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NGHIEN cUU ON BINH CUA ROBOT CHUA CHAY
TRONG QUA TRINH HOAT DONG CHUA CHAY

TS. Hoang Son’

TOM TAT

Trong qud trinh Robot hoat ddng chita chdy, Robot phdi di chuyén tiép cdn ddm chay, dong
thoi kéo voi chita chay, quay vong chuyén hwdng, di ddng trén cdc dia hinh ¢é do déc ngang,
déc doc va phai vuot qua cdc vat can, chuong ngai vat, khi Robot hoat dong nhw vdy co thé
bi mdt 6n dinh. Bai bdo ndy gici thiéu két qua nghién ciru tinh todn 6n dinh ciia Robot khi di
chuyén trén doan dwong c6 dé doc ngang, khi Robot quay vong cé kéo voi ddy chiva chay.
Két quad nghién ciru nay lam co sé khoa hoc cho hoan thién tinh todn thiét ké Robot va xdc
dinh ché ds sir dung Robot chita chdy an toan va hiéu qua.

Tir khéa: On dinh Robot chira chay; Hoat dong Robot chira chay; Quay vong 6n dinh Robot
chira chay

RESEARCH ON THE STABILITY OF FIRE-FIGHTING ROBOT
DURING OPERATIONS

ABSTRACT

During the operation of firefighting robots, they must move closer to the fire while
simultaneously pulling the fire hose, turning to change direction, and navigating on terrains
with both horizontal and vertical slopes, while overcoming obstacles. Such movements can
lead to instability in the robot. This paper presents research results on the stability
calculations of the robot when moving on inclined surfaces, specifically when the robot is
turning while dragging the firefighting hose. These research results provide a scientific basis
for improving the design calculations of the robot and determining safe and effective
operational modes for firefighting robots.

Keywords: Firefighting Robot Stability; Firefighting Robot Operation; Firefighting Robot
Stability Rotation

1. PAT VAN DE

Viét nan la quoc gia dang phat_ trlen Nam con rat han ché. Dé tai doc 1ap cip nha
nguy co chay nd 1a rat 16n, hang nam van say nudc mi sé6 DPTPL.CN-98/21 da tinh toan
ra nh1eu vu chay, gdy ton that l6n vé kinh té,
mot sO vu chay gay thiét hai vé nguoi, mot
so vu chdy phat sinh khi doc, nguy co phat
né cao, viéc can bo chién sy chira chay tiép
can dé dap tit nhing dam chay nay 1a rat kho
khan va anh huong dén strc khoe va an toan
tinh mang cho chién sy chira chay. Dé chira
chay nhitng dam chdy nay Robot chita chdy 2. POI TUQNG VA PHUONG PHAP
la phuong tién chira chay dugc sir dung hiéu NGHIEN cUU
qua nhat. Tuy nhién robot chita chay ¢ Viét

thiét ké ché tao Robot chita chay cong trinh
cong nghiép. Pé Robot hoat dong an toan
khong bi mat 6n dinh trén duong co do déc
ngang, khi quay vong chuyen hudéng. Sau
day 1a két qua tinh toan 6n dinh cta Robot
khi hoat dong chita chay .

2.1. Poi twong nghién ciru
I Khoa Pién tir 1- Hoc vién Cong nghé Buu chinh vién thong
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Dbi twong nghién ciru 1a Robot chira
chay cong trinh céng nghiép do dé tai doc
1ap cAp nha nuéc ma sé: DPTDL.CN-98/21
nghién ctru thiét ké ché tao trén hinh 2.1
nhu sau:

1- Xich di chuyén robot; 2- Hé thong truyén
luc tir dong co dén xich di chuyén robot; 3-
Hé thdng di dong ctia robot; 4- Hé thong dan
huéng, tao goc vat cho robot leo ciu thang;
5- Khung gam robot; 6- Hé thong thu phat

tin hi¢u &m thanh; 7- Lang phun bot; 8- Khoa
lang phun bot; 9- Lang phun nudce; 10- Co
cau kep tay ndm cira cau thang; 11- Dong co
xoay co cdu kep; 12- Canh tay may nang ha
co cau kep; 13- Voi phun nudce tu dong 1am
mat robot; 14- Pén chiéu sang; 15- Camera
quan sat phia trudc; 16- Hé théng thu am
thanh; 17- Camera quan sat phia sau robot;
18- Hop chira voi ddy chira chay; 19- Pau
chd dé ddu ndi voi day chira chay; 20- xy
lanh dé déng mé co céu kep

Hinh 3.1: Ciu tao ciia robot chira chay cong trinh céng nghiép

2.2. Phwong phdp nghién cvuu

Bai bao su dung phuong phap co hoc
gidi tich va 1y thuyét 6 to dé xay dung md
hinh, thiét 1ap phuong trinh cin bang luc,
can bang md men, tir phuong trinh di lap
phan tich va tin ra dugc do ddc va van toc
quay vong can thiét dé Robot di chuyén
khong bi mat 6n dinh, khong bi lat

3. KET QUA NGHIEN CUU

3.1. Péng lwc hoc quay vong chuyén huéng
cua robot chita chay

TAP CHi CONG NGHIEP NONG THON SO 55

Tir nguyén 1y va diéu kién hoat dong
clia robot chita chdy t dé tai xay dung mo
hinh tinh todn dong luc hoc on dinh cua
robot khi di chuyén trén dia hinh v&i d6 doc
a.

Sy diéu khién hudng chuyén dong cua
robot dugc thyc hién thong qua co cau quay
vong dé diéu chinh do 16n ctia mdé men
truyén tir dong co dén cac banh chu dong.
Khi m6é men trén cac banh chu dong khong
nhu nhau, ching s€ dugc quay voi tbc do

3
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khéc nhau va téc do tinh tién cta cac dai xich
cling s€ khac nhau (hinh 3.1). Banh chu
dong bén ngoai (so voi tAm quay vong) sé&
quay voi toc d6 wi 16n hon tdc d6 quay cua
banh chu dong bén trong w> . Do d6 van tdc
tinh tién cua dai xich bén ngoai vi ciing s&
16n hon so véi van toc cua dai xich bén trong
|
|
vi| !

v2 < vi. Dai xich bén ngoai con dugc goi la
dai xich chay nhanh va dai xich bén trong
goi la dai xich chay cham. Tam quay tirc thoi
cuarobot 1a O va dugc goi 1a tam quay vong,
duoc xé4c dinh tir so do vén toc. Khoang cach
tir tAm quay tuc thoi dén truc doc cua robot
duoc goi 1a ban kinh quay vong R.

B

i —
?: ==,

il

Hinh 3.1: So @6 vén tdc ciia robot khi quay vong

Su chuyén dong cta robot trén duong
vong c6 thé duoc xem nhu 1a tong hop hai
chuyén dong: chuyén dong tinh tién vi van
tdc v’ va chuyén dong quay twong ddi quanh
diém Oo vé6i van toc goc w = v’/R. Su
chuyén dong cua timg dai xich ciing duoc

phén tich twong ty: dai xich chay nhanh c6
van toc tinh tién vi va c6 chuyén dong quay
tuong d6i quanh diém O; voi van tbe w; con
dai xich chay cham s& quay twong ddi quanh
diém O cling véi van tbc w va c6 van tbc
tinh tién 1a v2.

Tur so d6 van toc (hinh 3.1) ta ¢6 thé xac dinh dugc van toc cia cac dai xich nhu sau:

b = (R+0.5B) @ = w3058 3.1)
v, = (R+0.5B)w = v'# (3.2)

Téc d6 tinh tién trung binh ciia robot chinh 14 toc do ctia diém Oy va duoc xac dinh theo

cong thuec :
VY,

2

1

Y oR

(3.3)

Néu gia thiét robot chuyén dong khong c6 hién tuong truot, thi tir cac biéu thuc trén

ta co thé rut ra dugc modi quan hé gilra cac van toc :

4
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v, o R+05B

Tu do rat ra:

v, ®, R-05B
R = 05812 — ggp @t
’ V1—V2 ’ 01— W2

Biéu thirc (3. 4) cho thiy ban kinh
quay vong cua robot duoc xac dinh boi mbi
quan hé giita cac van tdc cua cac dai xich
vi va v2 hoic gifta cac van tdc gbc cua cac
banh cha dong w1 va w2. Mdi quan hé nay
trude hét phu thudc vao dac diém cua loai
co cdu quay vong va tri sd ctia R con thay
d6i theo diéu kién chuyén dong cua robot.

(3.4)

3.2. Tinh todn én dinh doc ciia robot khi
hoat dpng kéo voi ddy chita chdy

Robot mat 6n dinh khi Robot vira kéo
voi day chira chdy vira di chuyén trén dia
hinh ¢6 d doc 16n. Trén hinh 3.2 14 so 6
robot banh xich di chuyén trén dia hinh c6
d6 dbc 16n va kéo voi day chira chay.

Lap phuong trinh cAn bang mo men dbi véi tam ap luc 0 ta nhan dugc :
Gceosa(a + x) = Gsina + Geeosa(b + bc — a — x) + Gesina.hc

Hinh 3.2: So' dd robot banh xich khi leo ciu thang va kéo voi day
chira chay

bé co the 1ai dugce binh thudng can dam bao dicu kién:

X < Xcp

Trong do: Xep 14 tri s6 16n nhat cho
phép cia 6 dich chuyén tam ap luc x. Néu
x> X¢p kha ning 1ai s& rat khé khan. Tri sd
Xep duoc xac dinh bﬁng thuc nghiém .

(a+X¢p)cosa—h.sina

Thay x= xcp vao phuong trinh can bang
md men ta xac dinh dugc trong lugng cho
phép cuia robot Gecp tmg v6i goc doc cho
trudc a :

.G

ccp —

(b+b, —a—x.,)cosa+h,sina

(3.5)

TAP CHi CONG NGHIEP NONG THON SO 55 .
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Khi a = 0, trong lugng cho phép cua robot l1a 16n nhat:

a+Xg,
Gemax =G
b+b,—a-x,

3.3 Tinh én dinh ngang tinh ciia Robot
chira chay

Tinh 6n dinh ngang khi robot dimg yén
con duge goi 1a tinh 6n dinh ngang tinh hoc.
N6 duoc dic trung boi goc nghiéng 16n nhat
ciia mat dudng ma robot c6 thé dung yén
trén d6. Goc nghiéng do con dugc goi la goc
nghiéng gi6i han 6n dinh ngang tinh hoc.

Sy mét 6n dinh ngang co thé do bj lat
nghiéng hodc bi truot ngang va ta c6 cac goc
on dinh twong mg, gbc nghiéng gidi han on
dinh ngang theo diéu kién 1at d6 B¢ va goc

(3.6)

nghiéng gi¢i han on dinh ngang theo diéu
kién truot ngang Bo.

Céc goc nghiéng gi61 han B¢ va B chu
yéu phu thudc vao vi tri trong tam va phu
thudc vao loai va sy bd tri hé théng di dong.
Chung ta s& xem xét cho mot s6 trudng hop
cu thé thuong gap.

Pé d& hiéu, trude hét ta xem xét truong
hop trong tdm robot nam trén mit phing doi

xtng doc. So dd luc tac dung Ién robot duoc
trinh bay trén hinh 3.3

Hinh 3.3: So' d6 luc tac dung 1én robot khi dirng yén trén mit

phing nghiéng

Trong trudng hop niy néu robot bi 14t
thi tryc 14t s& 12 dudng thang di qua diém O
va song song v4i mit phiang doc cta robot.

Geosp: B/2 = Gsinfih

Tu doé ratra: tgBt= B/2h

trong d6 : B - bé rong co sd ciia Robot;

6

Déu hiéu cho biét robot bi lat 1a phan luc
phap tuyén trén cac banh xich bén phai bi
triét tiéu Z>=0

(3.7)

(3.8)

TAP CHi CONG NGHIEP NONG THON SO 55
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h - chiéu cao cua trong tam robot ;

Bt - goc nghiéng gidi han 6n dinh ngang chdng lat.

Xét sy can bang lyc theo phuwong song song v6i mit duong ta s& nhan duoc
GsinB=Y1+ Y2
Trong do :Y1, Y2 - cac phan luc ngang trén cac banh xich phia dudi va cac banh xich

phia trén déc.

Gié tri cuc dai cia cac phan lyc tiép
tuyén phu thudc vao diéu kién bam va cac
phan lyc phap tuyén Z; va Z». Néu chap nhan
hé s6 bam cua cac banh xich phia dudi va

GSinBcp = Yimax T Y2max

va s€ nhan dugc :
’ 2o =9
Neéu trong tdm cua robot dich khoi
mat phéng doi xung doc mot doan e nao do
(hinh 3.3) thi c4c goc nghiéng gid1 han theo
diéu kién 14t d6 sé& bi thay ddi tuy thudc vao

1gf = h

a0
Trong cong thirc (3.10) lay dau (+)

hodc (-) 1a tuy thudc trong tim dich gin

vé cac banh xich phia trén hodc phia dudi

chan ddc.

3.4. Tinh on dinh ngang ciia Robot chiva

chay khi quay vong

P =

0.5Bte

phia trén déc 1a bang nhau @1 = @2 = ¢ thi
cac goc nghiéng gidi han Bj co thé duogc xac
dinh tir phuong trinh can bang lyc :

¢oGceosPe

(3.9)
chiéu chuyén dong cua robot. Viéc xac
dinh cac goc nghiéng gidi han B¢ va B
cling tuong tuy nhu da trinh bay ¢ trén, cu
thé 1a:

(3.10)

(3.11)

Khi robot quay vong s& xuét hién Iuc
quan tinh Iyc ly tim gy anh huéng dén tinh
on dinh ngang.

Khi quay vong s& xuét hién lyc ly tim
(hinh 3.4):

(3.12)

Trong d6 : G - trong lugng Robot; g - gia téc trong truong

R - khoang cach tir trong tdm robot dén tAm quay vong

o - van toc quay vong:

o =vVv/R

v - van tdc tinh tién trung binh (van tdc ctia diém 0o) khi quay vong.

Ta phan tich lgc ly tdm thanh hai
phan: thanh phan doc theo robot Pry va
thanh phan vudng goc véi truc doc cua
G 2
Py = Ppicosy = ERLt

=

Truong hop nguy hiém nhat 1a khi

TAP CHi CONG NGHIEP NONG THON SO 55

A%

R
2RLt g R

robot Priy. Thanh phin Pyy s& gdy anh
huéng dén tinh 6n dinh ngang va gia tri cua
no6 co thé tinh theo biéu thirc:

(3.13)

robot quay trén mot mit phang nghiéng véi

7
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tAm quay vong & phia trén déc. d6 chuyén dong khi quay vong phai nho hon
Pé dam bao cho robot khong bi lat tde mot gia tri gidi han nao d6 Viim .

-

Prx

r [}l -
l- L -! gxh R[-t
1"'-- I

M Py [C oy,
. _

i

1

|

I

| 1=~
' %@w
I \
Oo I 0

M!J R

I3

Hinh 3.4. So d6 x4c dinh géc nghiéng giéi han khi robot quay vong 1én doc
Khi bi 14t phan lyc tiép tuyén Z = 0 va tir diéu kién can bang m6 men 1ay vé6i diém
O; ta s€ nhan duoc :

B
(GcosPB — Pryy sinB)? = (Ppiy cossB + Gsinf).h
2 2

hodc (Gceosp — G- Vi sinB)B = G'VACOSB + Gsinp
i gR 2h gR

Ttu d6 ratra :

B tgBy —tgf —
Viim = \/gR—l ~tePoteP, JerR.tg(B¢ —P) (3.14)

Trong d6: R — ban kinh quay vong;
A oge ~ 0,5
bt — gbc doc gidi han tinh: teh = ——

Khi quay vong trén duong bang (b = 0) van tdc gii han sé la:

Viimo = +/8R-tgf; (3.15)

Tinh 6n dinh ngang khi quay vong c6 truot ngang. Gia tri cuc dai cia ching
thé con bi trrot do bi trrot ngang. Khi quay chinh Ia cac luc bam ngang cua banh xich.
vong trén mit phang nghiéng (hinh 3.4) T diéu kién can bang luc theo phuong
cac phan lyc ngang Y1, Y2 sé chong lai sy ngang ta s& nhan duoc :

Prycosp+Gsinp = Yo + Yoo = 0,(Z) +2,)

2 2

oR cosP+GsinP = Y + Yy = @y (Geosp — oR

hoac

sinf)

8 TAP CHi CONG NGHIEP NONG THON SO 55
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Tir d6 ta xac dinh duoc van toc gisi han theo diéu kién bam ngang la:

Viime = gR

¢y — tgh
1+ o, tgh

(3.16)

Trong d6 : Y1, Y2 — cac luc bam ngang cua cac banh xe phia dudi va phia trén.

@y — hé s0 bam ngang cua banh xe.

Khi quay vong trén mit phang ngang B = 0, ta s& xac dinh dugc van tdc 16n nhat cho

phép dam bao khong bi trugt ngang.

Viimj = /gR(py

Qua hinh 3.26 va cac cong thuc trén
cho thay rang, khi robot quay vong theo
chiéu khi 1én ddc, cac goc nghiéng gidi han
nho hon so voi khi ding yén: bg < by va
bgj < bj .

Trong truong hop quay vong theo
chiéu xudng déc, thanh phéan lyc ly tm Pry
s& nguoc chiéu véi thanh phan trong luong
Gsinf. Do d6 luc ly tam s€ lam tang thém
tinh 6n dinh ngang cua robot va cic goc
nghiéng giéi han on dinh dong s& 16n hon
céc goc nghiéng gi6i han on dinh tinh.

4. KET LUAN

Tir két qua tinh toan & trén, da xay
dung duoc so @ tinh toan, thiét 1ap duoc
phuong trinh tinh toan 6n dinh ciia Robot
chira chay trong céac truong hop sau: Robot
chira chay di chuyén trén dia hinh c6 d6 doc
cao va dong thoi kéo voi day chita chay;
Robot ding trén dudng c6 do déc ngang 16n;
Robot chira chay quay vong chuyén huéng
trén duong c6 d6 déc ngang. Két qua nghién
ctru nay lam co so xac dinh d6 dbc doc va do
dbc ngang 16n nhat dé cho Robot hoat d¢ an
toan va hiéu qua.

TAP CHi CONG NGHIEP NONG THON SO 55
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TiNH TOAN HE THONG LAI TU DONG CUA ROBOT THONG MINH
CANH TAC NONG NGHIEP

TS. Hoang Ha'; ThS. Bui Thi Thiy °

TOM TAT

Bai bdo ndy gidi thiéu két qua xdy dung mé hinh, thiét ldp phwong trinh dong luc hoc cia hé
théng lai tw dong ciia Robot théng minh canh tic néng nghiép. Két qud tinh todn la co sé
khoa hoc dé tinh todn thiét ké ché tao hé ldi tw dong cua Robot thong minh canh tac nong
nghiép

Tw khéa: H¢ théng lai tu dong Robot thong minh; Bdng lyc hoc hé théng 141 ty dong; Robot
thong minh canh tac nong nghiép

CALCULATION OF THE AUTOMATIC STEERING SYSTEM FOR SMART
AGRICULTURAL CULTIVATION ROBOTS
ABSTRACT

This paper presents the results of developing a model and establishing the dynamic equations
of the automatic steering system for smart agricultural robots. The results provide a scientific
basis for designing and fabricating the automatic steering system for smart agricultural
robots.

Keywords: Smart Robot Automatic Steering System; Automatic Steering System Dynamic;

Smart Agricultural Cultivation Robot

1. PAT VAN DE

Viét Nam 14 nuéc co nén néng nghiép
dang phat trién, kim ngach xuat khau nim
2023 khoang 55 ty USD, song viéc ap dung
Robot vao trong san xuit néng nghiép & Viét
Nam con han ché. O mot sd nudc nong
nghiép phat trién nhu Nhat ban, Han Quéc,
phat da sur dung Robot thong minh vao trong
qué trinh san xuét rau nhu Robot tu dong duc
16 mang phu, Robot x6i dat, Robot ty dong
lam c6, phun thudc bao vé thuc vat, khi ap
dung cac Robot thong minh vao trong san
xudt rau cho ning suét va chit luong rau cao,
dac biét 1a gidm chi phi nhan cong lao dong
trong nong nghi€p, trong khi dé lao dong

"Truong DPai hoc Lam nghiép
2 Truong DPai hoc Pién Lyc
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trong nong nghiép cd6 xu hudng giam vi
nguoi lam nong nghiép c6 xu hudng dich
chuyén 1én thanh phé dé lam viéc trong cac
cong ty, cac nha may xi nghiép.

Viéc ap dung cong ngh¢ cao noi chung
va ap dung Robot thong minh vao trong san
xuit néng nghiép néi chung va vao trong san
Xudt rau qua noi riéng 1a tit yéu va c6 tinh
thoi sy, vi né mang lai rat nhiéu lgi ich. Song
viéc nhap khau Robot cila nudc ngoai rat dat
tién, khong phu hop véi diéu kién cay trong
ctia Viét Nam. Dé lam chii dugc cong nghé,
phti hop véi diéu kién canh tac, vdi cdy trong
0 Viét Nam, déng thoi thiét bi co6 vdn

TAP CHi CONG NGHIEP NONG THON SO 55



KHOA HOC - CONG NGHE

dau tu phu hop véi san xuat nong nghiép ciia
dia phuong thi can thiét phai c6 nghién ctru
thiét ké ché tao Robot thong minh phuc vu
cho san xut rau qua cong nghé cao, dap tmg
yéu cau tiéu dung trong nudc va xuat khau.
Xudt phat tir nhitng 1y do nhu da phan
tich & trén, nam 2020 S& Khoa hoc va cong
nghé thanh ph Ha Noi da giao cho Truong
Pai hoc Pién lyc thyc hién dé tai cap thanh
phd: “Nghién ciru thiét ké ché tao Robot
théng minh phuc vu san xudt rau & thanh
phé Ha Ngi ”, ma s6 01C-02/001-2020-3,
Robot thong minh dugc van hanh béng hé
thong lai ty dong diéu hudng bang dinh vi vé
tinh, dé c6 so c& khoa hoc cho thiét ké ché
tao hé thong l4i tw dong can thiét phai nghién
ctru dong hoc, dong luc hoc hé théng nay.
Bai bao nay gidi thiéu két qua tinh toan dong
hoc hé théng lai tu dong cua Robot thong
minh canh tac nong nghiép.
2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Péi twong va thiét bi nghién ctru

{may dgo bhbaly xe
R = [T ST i
Enng bhnh 5e di

Péi tuong nghién ctru 1a Robot thong
minh phuc vu san xuit rau & thanh ph Ha
Noi, mi s6: 01C-02/001-2020-3
2.2. Phuwong phap nghién ctru

Phuong phap nghién cou dugc st
dung 13 ap dung 1y thuyét co hoc hé nhiéu
vat, 1y thuyét dong luc hoc may dé thiét lap
mo hinh, thiét 1ap hé phuong trinh vi phan
dong luc hoc cuia Robot thong minh khi di
chuyén dé canh tac nong nghiép trén canh
dong.

3. KET QUA VA THAO LUAN
3.1. M6 hinh dong hoc cua robot thong
minh khi quay vong

Pé thuc hién mé hinh dong hoc, can
phai biét mdi quan hé giira cac gbc bén ngoai
va bén trong cua banh xe khi quay. Tham
chiéu tong thé duoc biéu thi bang céc truc X
va Y. Tham chiéu vi tri dugc biéu thi bang
tam khéi luong (CM) nam trén Robot. Trong
truong hop nay, vi tri cia CM nim & giira
Robot do cau hinh mo-dun va dbi ximg.
Hinh hoc lai cia Ackermann dugc xac dinh
boi goc 1ai cia Robot (a) so véi trong tdm

cua no.
DT -
1_;.'_"'-.1Il il .|
‘S99 BB
oS -
R B &
1,
:. i g
B _l i [ |
& !
=
."I.“‘r

Hinh 3.1. M6 hinh dpng hoc ciia Robot thong minh khi quay vong

TAP CHi CONG NGHIEP NONG THON SO 55
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Vi didu nay, ban kinh cong tirc thoi
cua xe (Cr ) dugc x4c dinh nhu trong Hinh
3.1 va dugc mo ta boi phuong trinh 1.

cr=(2) + ()

Tt ca cac phuong trinh duoc trinh bay
trong nghién ctru nay 13 ham cua chiéu dai
(C ) va chiéu rong ( L ) ca twrong tng. Goc
danh 1i t6i da bi gi6i han boi cac thong sd
co hoc cua Robot. Céc goc lai 1on nhit cia
banh xe trong cua banh o; dd duoc thiét lap

o = acrtan([(ﬁ 2) — %])

Oe = acrtan([(ﬁ 2) + 5])

Céc phuong trinh tir 4 dén 7 biéu thi ty
1é téc d6 quay, tinh bang phan trim, ctia mdi
banh xe cua robot trong chirc nang cua goc
lai cua n6. Cac phuong trinh 4, 5, 6 va 7

(3.1)
14 45°, do d6, gia tri t6i thiéu, goc l4i ciia xe
cling nhu ban kinh 14i ttc thoi nho nhét cua
do cong.

Phuong trinh 2 va 3 biéu thi goc lai cta
banh xe bén trong cua banh a; va goc lai xe
bén ngoai a. trong ung.

(3.2)

L (3.3)
ching minh tdc d6 cta bén trong banh trudc
(ws ), banh trude bén ngoai ( Wi ), banh sau
bén trong ( Wi ) va banh sau bén ngoai ( W
) tuong rng.

(==

Wi = — (3.4)
C (G Y )
wp = 100 (3.5)
[((5522) - £)100]
Whi = B 2 (3.6)
(]
l(Ez2) +Hoo] 5

(]

3.2. M6 hinh déin dgng banh xe trén Robot
thong minh canh tic nong nghiép

Xét trong hé quy chiéu gin véi moi

truong canh tac, 9x{Orxz Y} gan tai tim R

VR=Qp

ctia robot véi gia thiét robdt di chuyén theo
quy dao canh tac & voi van tbc V, theo
phuong tiép tuyén nhu hinh 3.2

Véi Q 1a van téc goc ctia robot, p [a ban kinh cong cla &
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e

i)

Hinh 3.2. Moi quan hé thong sé dpng hoc ciia robot
Nhu vay, van tdc V; cua banh xe theo V; dugc cho bai:
{VA1 = Vrp1(p) ™"
Viaz = Vep2(p)™*
| Vas = Vrps(p)™
, kVA4 = Vrps(p)~! ,
Do do ta c6 van toc goc cac banh xe theo ban kinh p cua quy dao canh tac & va van toc
mong mudn Vy ap dit 1én robdt:
4

Trong do:

pi = \/pﬁ + p? = 2prp cos y;

Véiy; = arctan (%), p; khoang cach tir tdm truc cang dén tAm van téc tic thoi I(i=1-
4), pla khoang cach tir tim G trén robot dén tim cang, L- 1a khoang cach giita hai banh, d —
1a khoang cach hai truc co s6.
3.3. Diéu khién danh ldi cic cang mang cac goc danh 14i timg banh 1a B;. Vé&i ky higu
banh xe dén djng quy udc trén cac goc danh lai B; (1 =1+4)

Xét tai thoi diém tirc thoi twong tmg  didu khién cac khép xoay cang mang banh
v6i timg vi tri robdt di chuyén tir Hinh 3.2 xe duoc xéc dinh nhu sau:
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(

b1 =n—arccos( 2Lpg

(L2+p%)-p
e 2
Ba=m arccos( Loy
L2+p3
2Lp3

(L2+p%)-p%
2Lpg

Phuong trinh (3.8) va (3.9) xac dinh 8
thong sb diéu khién cac khop ndi ctia Robot.

B3 =n—arccos<

b&;:n—arccos(

Trong do, 4 thong sd duoc diéu khién doc
1ap dé dinh huéng, va 4 thong s6 khac diéu
khién téc 6 quay cua 4 banh xe doc 1ap. Qua
trinh diéu khién s& dua trén van toc mong
mudn Vg va quy dao dan duong &.duoc thiét
lap trude.

Bon thong s diéu khién huéng cho
phép Robot di chuyén linh hoat trén céc
ludng canh tac, trong khi 4 thong sé din
dong doc 1ap cho ting banh xe giup diéu
chinh tdc d6 va hudng di chuyén phu hop voi
van téc mong mudn va quy dao din dudng
da duogc 1ap trinh san. Viéc sir dung cac
thong s nay cho phép Robot hoat dong mot
cach hiéu qua va chinh xac trén canh dong.
3.4. Thuc nghi¢m kiém chieng ldi tw dpng
ciia Robot thong minh
3.4.1. Thong s6 mé hinh thwe nghiém

V&1 muc dich mo6 phdéng thuat toan va
cac thong sé diéu khién, tién hanh ché tao
mdt mau robot va sa ban thu nho, véi cac
thong s6 ciia md hinh nhu sau:

(2 +ot)-o}

3

2

)
)
~)
)

(3.9)

Kich thuéc sa ban: Chiéu dai 1200
mm, chiéu rong 900 mm. Trong dé, chiéu
rong mdi luéng 1a 150 mm, khoang cach
gilta cac tdm ludng ciing 1a 150 mm. Kich
thudc co ban cua robot: Khoang cach gitra
hai banh xe (d) 1a 220 mm, khodng cach tu
truc banh xe tdi1 tdm robot (L) 1a 160 mm,
ban kinh ctia banh xe (r) 1a 20 mm, va chiéu
day cua banh xe (a) 1a 10 mm.

Vé hé théng diéu khién, robot str dung
dong co Servo dé dan dong cac banh xe va
danh 1ai. Bo diéu khién trung tdm cua hé
thong 1a bo mach Arduino UNO R3.

Viéc ché tao mau robot va sa ban thu
nho nay gitp dé tai c6 thé thyuc hién cac thir
nghiém va minh hoa thuat todn dan duong
zigzag mot cach cu thé, dong thoi cling cho
phép diéu chinh cac thong sé diéu khién bién
khép dé phu hop véi ting méi trudng canh
tac khéac nhau.

3.4.2. Tham sé cai dit

Thong sd sinh ban d6 dan dudng cai
dit vao bd nhé ctia Robot: Ax = 150 mm, sd
ludng 5, S6 diém trich mau theo phwong
ngang 1a 11. Van toc dat Vr = 0,83m/gidy.

-

1 SEHE i

Hinh 3.3 Réin dd thiwre nohidm dan dirirno cho Rohot
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khién huéng ciia cac banh nhu trén hinh 3.4

3.4.3. Két qud mé phéng va thuwe nghiém
- 3.6.

Tur céac thong sd cai dat va thuc
nghiém, két qua thu dugc gboc cua khop diéu

< M M M
= W W
=100

() 10 () 30 40) al) 6l) (5)

M [ [

=
..'-E“ u w

[ (M)

100, T 20 30 40 50 60 (3)
Hinh 3.4. Géc ciia khdp diéu khién hwéng ciia cdc bdnh
Wl
_"H
5 A JML A M ﬁ\
) Nt
1 200 ] ol ()
401 |
: N ﬂk |
]
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Hinh 3.5. Vin téc géc diéu khién cdc banh xe din dong Robot di chuyén

jf\ ﬂ )\ va }u\

l.l II
11

0.4y T -

= .3} !

gy —y JW S==
M 5]

.1
0 10 60
Hinh 3.6. Téc dp diéu khién cdc banh xe din dgmg robot di chuyén
V& sai s6 theo phuong ngang (phuong
y): Két qua cho thiy sai sé trung binh
khoang 1-2 mm so véi ludng thtr 4. Pidu nay

Nhén xét: Tu két qua mod phong thu
duoc trén cac d6 thi tr hinh 3.4-3.6, c6 mot

sO nhan xét sau:
15
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cho thay viéc diéu khién Robot dé di chuyén
dung theo cac ludng di dugc xac dinh 1a
twong dbi chinh xéc, it nhat 1a & cac lubng
dau tién. Sai s nho nhu vay cho thiy hé
théng diéu khién va can bang cua phuong
tién hoat dong tin cdy, co thé duy tri dugc
duong di theo cac ludng duoc dinh sin.

Vé sai s6 1éch so voi mép ludng: Sai sb
bat dau xuét hién tir luéng thir 2, v6i khoang
1 mm. Sai s6 nay ting dan 1én 1,5 mm &
ludng thir 3 va khoang 4 mm ¢ ludng thir 5.
Nguyén nhan chi yéu duoc cho 1a do su tron
trugt cia mat duong sa ban cung. Su tron
trugt cia mat dudng 13 mot yéu td quan trong
anh hudng dén d6 chinh xac cua qué trinh di
chuyén. Mic du khao nghiém nay méi chi
tap trung vao dong hoc ma chua dé cap dén
ma sat, nhung két qua cho thay yéu t6 ma sat
s€ dong vai troO quan trong trong viéc xac
dinh chinh xac duong di cua Robot. Khi luc
ma sat thay d6i, thay doi diéu kién bé mit
duong, s& dan dén sy thay doi trong quy dao
di chuyén ctia cac banh xe, giy ra sai 1éch so
v6i ludng da dinh. Ngoai ra cac dong co dan
dong va danh lai bon cang dang duoc diéu
khién theo thong $6 dong hoc truc tiép, chua
c6 tin hiéu phan hdi va ddng bd hoa vai toc
d6. Piéu nay dan dén sai sb trong qué trinh
di chuyén.

Hé théng diéu khién truc tiép dua trén
cac thong sé dong hoc nhu goc quay, van tdc
goc, v.v. ma khong c6 thong tin phan hoi vé
vi tri thyc té ciia phuong tién so véi ludng da
dinh, ciing nhu khéng déng bo hoa cac thong
s6 diéu khién, s& din dén sai 1éch tich liy

16

trong qué trinh di chuyén. Khi phuong tién
di chuyén xa hon, sai s6 s& cang 16n.
4. KET LUAN

Tir cAu tao va nguyén 1y 1am viée cia
Robot thong minh canh tdc ndng nghiép, da
xay dyng moé hinh ddng hoc cua Robot khi
quy vong, md hinh din dong banh xe, thiét
lap dugc phuong trinh didu khién danh lai
cac canh mang banh xe dan déng Robot,
(3.8); (3.9), két qua thuc nghiém va md
phong cho thiy mé hinh va phuong trinh da
thiét 1ap co do tin cay can thiét. Nhitng két
qua nghién ctru nay 14 co s& khoa hoc dé tinh
toan thiét ké va hoan thién hé thong 1ai tu
dong trén Robot thong minh canh tic ndng
nghiép.
5. TAI LIEU THAM KHAO
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PONG LUC HOC TAY MAY LAP TREN ROBOT CHU/A CHAY
PE MO CUA NHA XUGNG, CAU THANG

TS. Hoang Son’
TOM TAT
Theo cong nghé chira chay bang Robot, khi chiva chay cdc cong trinh cong nghiép, Robot can
phdi di chuyén vdo trong cdc cong trinh bi chay, nham tiép cdn gan dam chay, tir dé thyc
hién cdc cong nghé chita chay. Dé Robot di chuyén vao trong nha xwong cong trinh thi can
thiét phdi c6 thiét bi mé cira, do vy trén Robot chita chdy cé thiét ké tay mady dé mé cira. Bai
bdo nay gici thiéu két qud nghién ciru tinh todn dong luc hoc tay mdy ldp trén Robot démé
cira céng trinh cong nghiép khi thire hién quda trinh chita chdy. Két qua nghién ciru nay lam
co s6 khoa hoc cho hoan thién tinh todn thiét ké tay mdy mé cira nha xuéng cong trinh cong
nghiép.

Tir khoa: Tay may robot mé cira; nha xudng; hé théng mé cira cau thang; robot chira chay

ABSTRACT

According to firefighting technology using robots, when extinguishing fires in industrial
facilities, robots need to move inside the burning structures to get close to the fire and
implement firefighting technologies. To allow robots to enter the industrial buildings, it is
necessary to have door-opening devices; therefore, firefighting robots are designed with
robotic arms to open doors. This paper presents the results of research on the dynamics of
the robotic arm mounted on the robot for opening doors in industrial facilities during
firefighting operations. These research findings provide a scientific basis for refining the
design calculations of robotic arms for opening doors in industrial buildings.

Keywords: Robotic arm for opening doors; Industrial facility; Stairway door opening system,;
Firefighting robot

1. PAT VAN PE cong nghiép. Pé cho Robot di chuyén duge
vao bén trong cong trinh can thiét phai c6 hé
thong mé cira, do vay trén Robot c6 thiét ké
tay may dé mé cira nha xudng, cau thang.
Bai bao nay gidi thiéu két qua tinh toan dong
luc hoc clia tay may mo cira cau thang, mo
cura nha xuong .
2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. Péi twong nghién ciru

Dbi twong nghién ctru 1a Robot chira
chay cong trinh cong nghiép do dé tai doc
1ap cap nha nudc ma s6: DPTDL.CN-98/21
nghién ctru thiét ké ché tao, trén Robot
chira chay c6 thiét ké tay may mo cira nha
Xudng,ma cira cau thang, hinh 2.1 nhu sau:

Viét nan la quoc gia dang phat trlen
nguy co chay nd la rat 16n, hang nam van say
ra nhiéu vu chdy, gdy ton that 16n vé kinh té,
mot s6 vu chdy gay thiét hai vé nguoi, mot
s6 vu chay phat sinh khi doc, nguy co phat
n6 cao, viéc can bd chién s§ chira chay tiép
can dé dap tat nhimg dam chay nay 1a rat kho
khan va anh huéng dén strc khoe va an toan
tinh mang cho chién sy chita chay. Dé chira
chay nhiing dam chay nay Robot chita chay
la phuong tién chita chdy dugc sur dung hi¢u
qua nhat. Tuy nhién robot chita chay ¢ Viét
Nam con rat han ché. Dé tai doc lap cap nha
nuéc mi s6 DTDL.CN-98/21 d tinh toan
thiét ké ché tao Robot chita chay cong trinh

Khoa Dién tir 1- Hoc vién Cong nghé Buu chinh vién thong
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Hinh 2.1: Ciu tao ciia tay may lip trén Robot chira chay dé mé cira nha xwéng,

mé cira cau thang

10- Co cau kep tay nam cira cau thang; 11-
Pong co dién gin hop giam tdc dé quay co
cau kep; 12- Canh tay may; 52- Tam san
trén cuia khung robot; 60- Xy lanh dién dong
md co cau kep; 62- Xy lanh dién nang co cdu
kep; 63- Xy lanh dién ning canh tay may;
64- Xy lanh dién quay canh tay may; 65-
Khép quay céanh tay; 66- Xy lanh dién thay
d6i chidu dai canh tay may.
2.2. Hoat djng ciia tay mdy mé cira cdu
thang

- Tay may duoc nang 1én ha xudng nhd
xy lanh dién sb 63, khi cin m¢ cira nguoi
diéu khién nang tay may dén vi tri tay cam
clra cau thang

- Piéu khién xy lanh dién s6 66 dé day
canh tay s 12 ra dén vi tri tay cam ctra cau
thang

- Piéu khién sao cho co cau kep 10 6m
liy tay nim cira cau thang

18

- Piéu khién cho xy lanh dién s6 60 kéo
vao, nhd thanh kéo ma co ciu kep dong lai
kep chit tay cam ctra cau thang

- Piéu khién dé cho dong co dién gin
hop giam tbc s6 11 quay 30-60°

- Diéu khién xy lanh 66 kéo canh tay 12
vao, luc nay canh ctra dugc mé ra.

Néu canh ctra ciu thang mé vao phia
trong thi sau khi co cAu kep da kep chat vao
tay nam cira, quay co cu kep thi co thé day
vao phia trong hodc kéo ra ngoai nho xy lanh
dién s6 66. Khi day canh ctra vao hoic kéo
canh cira ra, qity dao diy hoic kéo 1a duong
thang, con canh cira chuyén dong theo quy
dao duong cong, do vay khi mé cua cau
thang nguoi didu khién robot phai chon vi tri
dang robot sao cho phuong kéo va phuong
day ctia canh tay may phai tring voi phuong
tiép tuyén cua quy dao chuyén dong cua
canh ctra.
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2.3. Phwong phap nghién ciru

Bai bao str dung phuong phap co hoc
giai tich va ly thuyét dong luc hoc tay may
dé xay dung mé hinh, thiét 1ap phuong trinh
dong lyc hoc tay maymé cua nha xudng,md
cra ciu thang cia cac cong trinh cong
nghiép.

3. KET QUA NGHIEN CUU

3.1. M6 hinh tinh todan dong luc hoc tay
mdy mé cira cau thang

Pé xdy dyng duogc mé hinh tinh toan
luc tac dung lén tay may, st dung h¢ toa do
gdc cho tay may {0,X,Y,2,} dugc xac dinh
tir mo6 hinh dong hoc (hinh 3.1).

Hinh 3.1: M hinh tinh todn déng lwc hoc tdng quat tay may lip trén Robot chira chay

dé mé cira nha xuéng, ciu thang
Tai vi tri P bat ky trong h¢ {0,X,Y,Z,} ta c6 vecto

va bién khop

9=[a] .., =["

TAP CHi CONG NGHIEP NONG THON SO 55
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Goi khdi luong cua céc khép hay
khéi lugng cac khép cta canh tay may 1a: m;
(i=1+3), vi tay may c6 3 khdp tuong trng voi
3 bac tu do.

F[r £ E]

Ky hiéu Fythé hién lyc tac dong lén
cac khép trong gia thiét Iy tuong, F thé hién
luc tac dong 1én cac khop trong thuc té khi
c6 tac dong cua nhiu trong qua trinh lam
viéc
3.2. Phwong trinh dong luc hoc cua tay
mdy mé civa nha xwong, ciu thang

Tu yéu cau cong nghé md cua nha
xuong, cau thang, ching ta can phai di

3.2.1. Véi truwong hop ly tuéng

mq+m,+ms
_ deo _ Ky
Mdo M - my+ms
4% o T
y

& Mg, = Hq G + Gg,

(= Mdo = Hdoq

HEH

Goi luc tic dong lén cac khép dé di
chuyén canh tay theo 3 truc OXo, OYo, OZo
la:

]T (3.3)

(3.4)

chuyén chinh x4c tay may theo hai truc X, Y
cua h¢ toa do (toa do X, Y), Con vi¢c di
chuyén theo truc Z do yéu cau khong can
phai chinh xac. Do vay, dé thuan tién cho
viéc phan tich va thiét ké thuat toan diéu
khién chuyén dong tay may, chung ta viét lai
phuong trinh dong luc hoc tay mdy bang
cach bo thanh phan cua khép tha 3 (truc Z)
ra khoi phuong trinh dong luc hoc tay may
nhu sau:

(3.5)

(3.6)

T
voiM, = [M w M dyJ la md men hai dong co can sinh ra dé tao chuyén dong tay may

theo truc X va truc Y trong truong hop ly tudng.

m, +m, + m, 0
k
X
H 0= N
0 m, +nmj
L ky _

la ma tran dac trung cho quan tinh cia khép 1 va khop

2 tay may da quy vé truc dong co trong trudng hop 1y tudng.

i =[# #]71a bién cua khép 1 va khép 2.
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T 2
Gdo = [O O] =0¢6 nghia la voi truong hop 1y twong, chuyén dong cua hai khép khong bi

tac dong cua trong luc.

3.2.2. Vi treong hop xét dén tac dong ciia moi truong lam viée

de
Mo = Mdy]
m, cos?® a + m, cos? B + ms cos?y 0
- - H
- 0 m, cos? B + mg cos? y |1y
| Ky
-mygsina dy(t)
o "" 3.7
+ —-m,g sin + dy(t) ( . )
ky ky

(=4 Md = qu + Gd + Dd(t)

T A . X A
Véi: M, = ':M x M dy] l1a m6 men hai dong co cta hai khép can sinh ra dé tao chuyén

dong tay may theo truc X va truc Y trong truong hop xét téi anh hudng cia moi truong lam

viéc.
[ m, cos® o +m, cos [+ m, cos’ ]
1 2 n/Lj 7/ O
kx
H,= s , | la ma trdn déc trung
+m,cos” y
0 m, cos” B+ my,
L ky i

cho quén tinh cta khép 1 va khép 2 tay may da quy vé truc dong co khi xét téi anh huong

cua moi truong lam vige.

i = [f #]71a ma tran bién khép 1 va khop 2.

-m,gsina
k

G,= " 12 ma tran biéu thi tic dong cua trong luc 1én cac khop cua tay may da
—m,gsin 3

k

y

quy doi ve truc dong co khi xét td1 anh hudng cua moi truong lam viée.
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P

X

D,(1)= d (1) 1a ma tran dic trung cho cac nhiéu ngiu nhién tic dong 1én khép 1 va khép
Y

k

y

2 d3 quy doi vé truc dong co nhu: nhiéu béi gi, nhidu doi ngau...vv.

3.2.3. M6i lién hé giira hai mé hinh dénglwe  phuong trinh (3.6) vi day 1a dic trung dong
hoc luc hoc tay may tong quat va phu hop véi

, A A h /\' D A B , h
Tir (3.5) va (3.6) chiing ta c6 thé nhan YU ¢AU thue t& Do vay, ta tim cich dua

théy r@fmg, phuong trinh (3.5) hoan toan co phuong trinh dong lyc hoc tay méy khi c6

thé xac dinh duogc, tuy nhién phuong trinh tac dong moi truong (dong lyc hoc tay mdy

(3.6) c6 nhitng thanh phan kho xac dinh nhu
H,, G,, D,(t). V61 muc dich giai dugc

tong quat) vé dang phuong trinh dong luc
hoc 1y tudng nhu sau:

Mg +wq(t) = Hq G + Gg, (3.9)
vi G, =0nén
& My +wy(t) = Hy §. 3.9)
voi
wa(t) = AHgij + AGy + Dy(t) (3.10)

1a sai 1éch giita md hinh 1y twong va mé hinh thyc té, sau day goi chung 1 nhidu méi trudng.
Trong d6 cac gia tri ciia nhidu mdi trudng dugce tinh nhu sau:

_my+my +my

P gcosa
AG, =G, = ' (3.11)
My s cos 8
K ©
- d.()]

k

D,(H=| (3.12)
¢ 4, @)
ky

Tir phuong trinh (3.11) chiing ta d3 biéu dién  dong nhidu ciia méi truong vé mo hinh dong
mod hinh dong luc hoc tay may khi cé tac luc hoc tay may 1y tuong.
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Pé diéu khién duoc tay may tién dén
dang vi tri (X, Y) mong mudn, ching ta can
phai giai duoc vé trai ciia (3.11) dé tinh duoc
momen ma truc dong co can sinh ra. Tuy
nhién, vé trai cia (3.11) bao gdm 2 thanh
phan, thanh phan hoan toan c6 thé tinh dugc
tir cau tao co khi cta tay may 1a H 4, » thanh
phan nhidu méi truongw , (1) tai (3.11) 1a
thanh phan khé ¢ xac dinh boi vi:

- bBé tinh duogc AG, theo (3.11) can phai
lap cac cam bién goc dé do cac gia tri
a, B,y . Bidu nay 1am ting sb luong thiét bi
cam bién cua bo diéu khién, tang sy phuc tap
ctia phan ctng ciing nhu chuong trinh phan
mém diéu khién, tang gia thanh ché tao.

- Thanh phan nhidu d6i ngiu va nhidu
boi gi6 D,(¢) tai (3.11) 1a thanh phan nhidu
ngau nhién, thuc té rat khé co thé lip cac
thiét bi phan ctng (cam bién) dé co thé do
duogc céac gia tri nay. Hon nita do moi truong
lam viéc cua robot anh hudng rat nhiéu toi
luc ma sat tai cac truc dan dong, tir d6 can
bd sung cam bién dé diéu khién chinh xac
tay may mé cira cau thang.

TAP CHi CONG NGHIEP NONG THON SO 55

4. KET LUAN

Tir két qua tinh toan ¢ trén, da xay
dung dugc mo hinh tinh toan, thiét 1ap duoc
phuong trinh dong lyc hoc cia tay may mo
ctra nha xudng, mé cira cau thang lap trén
Robot chira chdy (phuong trinh 3.5); (3.6);
(3.11). Két qua nghién ctru nay lam co s&
khoa hoc cho qua trinh thiét ké ché tao va
diéu khién tay may mé cira nha xudng lap
trén Robot chita chdy cong trinh cong
nghiép.
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DONG LUC HOC CUA HE THONG DUC LO MANG PHU LAP TREN ROBOT THONG
MINH CANH TAC NONG NGHIEP

TS. Hoang Ha'; ThS. Bui Thi Thity 2

TOM TAT

Bai bdo nay gici thiéu két qud xdy dwng mé hinh, thiét lip phirong trinh déng lwc hoc cia hé
théng duc 16 mang phii ldp trén Robot théng minh canh tac néng nghiép, tir két qua lgp dwoc
phuwong trinh dong luc hoc, tién hanh khéo sat phwong trinh dong luc hoc dé xdc dinh cdc
théng sé hop Iy ciia hé thong duc 16 mang phi. Két qud tinh todn ndy la co sé khoa hoc dé
tinh todn thiét ké ché tao hé thong duc 16 mang phii ldp trén Robot théng minh canh téc néng
nghiép

Tw khéa: Hé théng duc 16 mang phu; Pong luc hoc hé théng duc 16 mang phu; Robot thong
minh canh tac ndng nghiép

DYNAMICS OF THE COVER FILM PUNCHING SYSTEM ON SMART
AGRICULTURAL CULTIVATION ROBOTS

ABSTRACT

This paper presents the results of developing a model and establishing the dynamic equations

for the cover film punching system mounted on smart agricultural cultivation robots. Based
on the developed dynamic equations, an investigation is conducted to determine the optimal
parameters for the cover film punching system. These calculation results provide a scientific
basis for designing and fabricating the cover film punching system integrated into smart
agricultural robots

Keywords: Cover Film Punching System; Dynamics of Cover Film Punching System; Smart
Agricultural Cultivation Robot

1. PAT VAN PE

Viét Nam 13 nudc ¢ nén néng nghiép
dang phat trién, kim ngach xuat khau nim
2023 khoang 55 ty USD, song vi¢c ap dung
Robot vio trong san xuat nong nghiép & Viét
Nam con han ché. O mét sd nudc néng
nghiép phat trién nhu Nhat ban, Han Quéc,
phat da st dung Robot thong minh vao trong
qué trinh san xuét rau nhu Robot tu dong duc
16 mang phi, Robot x¢i dat, Robot ty dong
lam cd, phun thudc bao vé thuc vat, khi ap
dung cac Robot thong minh vao trong san

"Truong Pai hoc Lam Nghiép
2Truong Pai hoc Pién Lyc
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xut rau cho ning suét va chat luong rau cao,
ddc biét 1a giam chi phi nhan cong lao dong
trong nong nghi¢p, trong khi dé lao dong
trong nong nghi€p c6 xu hudng giam vi
nguodi lam nong nghiép cdé xu hudng dich
chuyén 1én thanh phd dé 1am viéc trong cac
cong ty, cac nha may xi nghiép.

Viéc 4p dung cong nghé cao ndi chung
va &p dung Robot bi thong minh vao trong
san xuat néng nghiép néi chung va vao trong

sdn xuat rau qua ndi riéng 1a tat yéu va co
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tinh thot sy, vi n6 mang lai rat nhiéu loi ich.
Song viéc nhap khau Robot ctia nude ngoai
rat dat tién, khong pht hop véi diéu kién cay
trong cua Viét Nam. Dé 1am chu duogc cong
nghé, phtthop véi diéu kién canh tac, véi cay
trong ¢ Viét Nam, dong thoi thiét bi c6 vén
dau tu phu hop véi san xuit nong nghiép ciia
dia phuong thi can thiét phai c6 nghién ctru
thiét ké ché tao Robot thong minh phyc vu
cho san xuit rau qua cong nghé cao, dap ing

yéu cau tiéu dung trong nudc va xuat khau.

Xuit phat tir nhitng 1y do nhu d4 phan tich ¢
trén, nam 2020 S& Khoa hoc va cong ngh¢
thanh phé Ha Noi da giao cho Trudng Pai
hoc Pién Iyc thuc hién dé tai cdp thanh
phd:“Nghién ctru thiét ké ché tao Robot
thong minh phuc vu san xuat rau & thanh
phd Ha Noi ”, ma sd 01C-02/001-2020-3,
trén Robot thong minh ¢ thiét ké ché tao mo
dun duc 16 mang phu, dé c6 so cé khoa hoc
cho thiét ké ché tao hé théng duc 16 mang
phii can thiét phai nghién ciru dong Iuc hoc
ctia hé thong nay. Bai bao nay gidi thiéu két
qua tinh toan dong luc hoc ctia h¢ théng duc
16 mang phu lap trén Robot théng minh canh
tac nong nghiép.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Doi twong va thiét bi nghién citu
Dbi twong nghién ctiru 1a hé théng
duc 16 mang phu lap trén Robot thong minh

phuc vu san xuét rau ¢ thanh phé Ha Noi,
ma sb: 01C-02/001-2020-3

2.2. Phwong phap nghién ciru

Phuong phép nghién cuu dugc su
dung 13 4p dung 1y thuyét co hoc hé nhiéu
vat, 1y thuyét dong luc hoc may dé thiét lap
md hinh, thiét 1ap hé phuong trinh vi phin
dong luc hoc cua hé théng duc 16 mang phi,
khao sat phuong trinh dong luc hoc xac dinh
thong s6 hop 1y ciia hé thong.

3. KET QUA VA THAO LUAN

3.1. Xdy dung moé hinh dong luc hoc mo
dun duc 16 mang phii kéo theo Robot thong
minh canh tic nong nghiép

Trong ndi dung gia thuyét co cau duc 15
mang phu kéo phia sau Robot va dugc mo
hinh héa bang luc F kéo nhur mo ta trén Hinh
3.1.

Nhu vy, trong truong hop nay P chi la trong
lwong cua ban than co cAu duc 16 mang phu.
Vi viy, dé co ciu duc 16 mang phuico thé di
chuyén thi mémen phat dong & hai banh xe
chu dong 5 va 6 phai thao man:

3.1)

Mo, > 2 4Fkeol

Piéu kién (4.4) 1a diéu kién momen phat
dong cua dong co tai thoi diém dau dé co
cau duc 16 mang phu tir trang thai tinh sang
trang thai bat diu chuyén dong.

Tuy nhién, cac van dé néu trén mai chi xét
dén trang thai lam viéc cia co cAu duc 15
mang phu & trang thai khét dong dudi day
xét dén bai toan dong lyuc trong qué trinh co

cau duc 160 lam viéc 6n dinh.
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Hinh 3.1. Mé hinh dpng lwc hoc mé dun duc 16 mang phii khi kéo sau Robot thong minh

canh tiac nong nghiép
Trong do:
F- lyc kéo md dun dyc 16 mang phu

P — trong lugng ctia md dun duc 16 mang phu

M- M6 men quay banh xe

Fus- Luc ma sat cua by phan cong tac véi dat

N- Phan lyc cta banh xe v6i mit dat rudng

3.2. Thiét Igp phwong trinh dong lwc hoc co
ciu duc 16 mang phii
Xét co cau duc 16 mang pha vi sai 1a
mot vat ran chuyén dong theo quy dao ¢
trong mit phang chuyén dong cua moi
{F = mag
G=J%

Trong d6: F va M 1a ngoai luc tac dong
1én co cdu dyc 16 mang phu, de va & 1a gia
toc trong tAm G va gia toc goc quay quanh
trong tim G cta co cau duc 16 mang phu, m
1a khéi lwong cia ban than co cdu duc 15
mang phuva tai trong chuyén trd phia trén

er:[xGyG]T:frA—}—errrG

truong lam viéc {Or xryrzs}, banh xe lan
khong trugt, chiu tac dong cua luc ma sat F,
gidng nhau nhu mo ta trén Hinh 3.1. Phuong
trinh dong luc hoc Newton-Euler cho co cAu
duc 16 mang phu cho boi:

than co cdu duc 16 mang phu, J 12 md men
quan tinh quay quanh truc thiang dung di qua
trong tam G.

Véc to vi tri trong tam G cua co ciu
duc 16 mang phu cho boi:

(3.2)

Trong d6: /ra=[x4 4 0]” 1a véc to vi tri diém A va 1a toa d6 quy dao cua co ciu
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TAP CHi CONG NGHIEP NONG THON SO 55



KHOA HOC - CONG NGHE

cosp —sing 0
sing cosgp O
0 o 1
duc 16 mang phu, /R (p) = lamatran  cau duc 16 mang phu, p 12 ban kinh cong quy
bién d6i hé toa do co cdu duc 16 mang  dao.
phufAx, y,} vé hé toa do c¢b dinh, "rs=[a 0 Pao ham phuong trinh (3.3) ta xac dinh
0]7 1a véc to vi tri diém G trong hé toa do co  duoc van toc cua trong tdm G:
Tt 6="ir4+@®'R, " 16 (3.3)
0 —¢ 0
@ 0 0
0 0 O )
Dao ham phuong trinh (3.4) ta x4c dinh dugc gia toc cua trong tam G:
T¥6="¥4+&8R, "6 +@d@D' R, 16 (3.4)
Chiéu phuong trinh (3.5) 1én hai phuong x, va y, ta co:

ay’
Tfg=al = [a’ér] =| ap — x,sing + y,cos@
0 0
Tu Hinh 3.1 ta c¢6 tong luc tdc dong Ién trong tam G cua co cau duc 10 mang phu theo

Trong d6: @=/R./ R;'=/ R,/ RI =

—a@? + x,cos@ + y,sing (3.5)

hai phuong x, va y, xac dinh boi:

1 (3.6)
F,.=Fg+ Fg— 6F,, = ;(Fs +F6) —4F,, — 2F 4
Fy. = —2F,

Trong d0: Fa va Fuy 1an luot 13 lyc ma sét tai banh dan dong chiéu 1én phuong x, va y,

[ uN umg (3.7)
Fm= Frznd—l_F’Znn:T:T

u 1a h¢ so ma sat gitra banh xe va mat duong,

voi

m 13 khéi luong co cau duc 16 mang phu,
g 1a gia tdc trong trudng.
M6 men M dé xoay dinh hudng co cdu duc 16 mang phu duoc cho bai:

L 3.8
M=L(F6—F5)=;(M6—M5)+2aan (3.8)

Trong do L 1a khoang cach gitta 2 banh xe
Ap dung phuong trinh dong luc hoc (3.3) ta c6 phuong trinh dong luc hoc Newton-Euler
ctia co cdu duc 16 mang phu diéu hudng kiéu vi sai dugc cho béi:

(—a(pz + Xqc05@ + Yy sing = %G (Mg — M5) —4F,, — 2F 4 (3.9)
{ aQ — X 8ing + y,cosp = —;an

. 1L
k ‘P=7(;(M6_M5)+2aan

Trong d6 /1a mé men quan tinh ctia co hé co cdu duc 16 mang phiquanh truc thing ding
di qua trong tdm G.
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Tu phuong trinh (3.9) ta ¢6 mo6 hinh dong luc hoc nguoc xac dinh moé men dan dong

xac dinh boi:

r . : .
(M = — [mL(V; — a@?) — (I + ma®)Q + am(k,sing — y,cosp)

2L (3.10)
+4LF,,4]
r . . .
Mg =57 [mL(V; — a@?) + (I + ma®)Q — am(%,sing — y,cos@)
4
+4LF,, 4]
X48ing — y,cos@ — a
an = 2
\ F?n = F%nd + F%nn

Trong d6: V,; = ¥,sing — y,cose 1a gia toe cua co cau duc 16 mang phi, O = ¢ 1a gia

toc gbc cua co cau duc 16 mang phu.

Ap dung phuong trinh dong Iuc hoc Newton-Euler cho chuyén dong quay ctia banh xe

ta xac dinh duoc gia toc goc hai banh xe 5 va 6 theo mdé men dan dong:

{Ibyfs = M5
Ipyee = Mg

(3.11)

Trong d6: e, &6 1an luot 1a gia tc gbc banh xe 5 va 6, Ir, 14 mdé men quéan tinh cua banh

Xe quay quanh tryc cta no.

Nhéan xét: Phuong trinh (3.10) la

phuong trinh dong luc hoc chuyén dong cua
mod dun duc 16 mang phu, dé xac dinh mot sb
thong $6 dong lyc hoc cua co cAu can tién
hanh khéao sat phuong trinh trén, tir két qua
khéo sat st dung dugc mot ) thong ) dong
luc hoc cén thiét cta co ciu duc 13.
3.3. Khdo sdat phwong trinh dong luc hoc
chuyén dong ciia mé dun duc 16 mang phii
3.3.1. Cai dat cdc thong sé dpng hoc

a) Kich thuoc

Céc thong sb kich thudce cta co cu duc

16 mang ph:

28

Khoang cach gitra hai hang banh xe L
= 473,34 mm;

Ban kinh banh xe din dong r = 38,14
mm;

Khoang cach AG =4,1 mm.

b) Quy dao chuyén dong

Quy dao dit mong mudn cua co cau
duc 16 mang pha diéu hudng kiéu vi sai duoc
xay dung bdi phuong phép ndi suy NURBS
v6i cac diém noi suy duong cong dugc cho
trong Bang 4.1, do thi quy dao di chuyén
dugc mo ta trén Hinh 3.2.
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Bing 4.1: Piém ndi suy quy dao duwong cong NURBS trong mé phong co ciu duc 15

mang phu
Ar Az Az A As
[3 2] [4 2] [4 0] [& o] [s 4]
Ag Ax As Ag Apg
[0 4] [o o] [z o] [z 2] [ 2]
2.5
20F | i
g 15 -
< 1.0
0.5
|:|, i 1 i 1 Il
L] 2 4 f = 14 12 |4 16

ris)

Hinh 3.2. Do thi quj dao mé phéng dong lwe hoc bén kinh cong quy dao

Tu Hinh 3.2 ta nhan thidy quy dao
duong cong NURBS bao gdm hai chu ky
chuyén dong vé6i chu ky thir nhat bat dau tir
diém @ dén diém ® va chu ky tha hai bat
dau tr diém © dén diém ©. Do d6, o thi
ban kinh cong cua quy dao ddi ximg qua
diém ®. Do duong cong NURBS 1a noi suy

khéng lién tuc nén tai cac diém @, @, ® va
® @6 thi ban kinh cong co sy thay doi dot
ngot.
¢) Vin toc va gia toc chuyén dpng
Vin tbc va gia tbe dit mong mudn thiét
ké cho trong tam G ciia co cau duc 16 mang
phu cho bai:

( o Ax X=X L Ak X — X (3.12)
Vy=kj=—=——"— ay=X%=—=—"7""—"—
Attt —ti At t;—ti_q
) Vy:yi:A_x:M ax:yi:ﬂ:}"i—i’iq
At =t At t;— 4
g:(pi:A_‘P:M ax_(pi:ﬂzfpi—fpiq
At -t At t;—ti_4
Véi van toc dat mong mudn cia co ciu duc 16 mang phi xac dinh boi:
Vi = Vg = 1,4(%) pi — o0 (3.13)

Vfi = szz + ylZ Pi € [pmin; pmax]

Trong d6 ban kinh cong p; tai diém thir i cua duong cong NURBS cho boi:

TAP CHi CONG NGHIEP NONG THON SO 55
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(Fshe
Pi = ;ii":}")iii
Véi At = 0,1 (s).

3.3.2. Cai ddt cdc théng sé dpng lwc hoc

cho mé phong

a) Cai dit cdc thong so qudn tinh

Khéi luong co cau duc 16 mang phu m;
= 77,646 (kg),

M6 men quan tinh cta co ciu duc 15
mang pht quanh truc thang ding di qua
trong tim L = 8,229 (kg.m?) dugc xac dinh
boi cong cu Mass Properties trong phan
mém Solidworks.

b) Cic thong s6 vé ma st

Hé s6 ma sat truot thi nghiém cta banh
xe PU v6i mat duong u = 0,355.

3.3.3. Két qua khdo sdt, mé phong dpng luwc
hoc co ciu duc 16 mang phii

Tién hanh mo phong dong luc hoc
nguoc cho co cu duc 16 mang, dudi gid thiét

,i=1,23,

(3.14)

b6 qua céc sai s6 cua hé théng va chi xét t6i
tac dong cua luc ma sat, voi gia thiét 1a hé‘mg
s, tir d6 giai quyét bai toan xac dinh cac qui
luat moé men dan dong ctia dong co tir cac dir
liéu dau vao la quy dao, van tbc va gia tbe
mong mudn.

Vi cac dit lidu dau vao cai dit ¢ trén,
ta tién hanh mod phong dong luc hoc bing
phan mém Matlab/Simulink trong 4 truong
hop 1a khong tai, chuyén tré tai, kéo tai va
két hop chuyén tro-kéo tai. Két qua mo
phong van tdc va gia téc ctia hé thong duc 15
mang phu dugc thé hién trén cac do thi hinh
3.3 vahinh 3.3

Vs LITE &0

Fish

Lrim's)

fed

4] 2 B 4]

=

1 12

Fi=d

Hinh 3.3. Pé thi vin toc ciia co cdu duc 16 mang phii
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Hinh 3.4. Dé thi gia toc ciia co cdu duc 16 mang phii

Pé xac dinh qui luat moé nem duc 16
mang phu, tién hanh moé phong hé thdng duc
16 mang phu chuyén dong khong tai voi khbi
lugng va mo6 men quén tinh cua co h¢ chi bao
gdm co cdu duc 16 mang phi m = m, va [ =

L. Két qua mo6 phong dong luc hoc cuia co hé
12 m6 men dan dong tai banh xe 5 (z5) va 6
(t6) ctia co cdu dyc 16 mang phu chuyén dong
khong tai trén Hinh 3.5.

roiNmj

risl

& [ Nm)
(o

L

Py,

i 2 1 i

10 I 14 L
fi(s)

Hinh 3.5. Pé thi quy ludt mé men dén déng ciia co cdu duc 16 mang phii

Nhat xét: Tir d6 thi hinh 3.5 c6 thé x4c
dinh dugc gia tri cia mo men dan dong cua
co cau duc 16 mang phu kéo theo Robot
thong minh canh tac nong nghiép
4. KET LUAN

Tir cAu tao va nguyén 1y lam viéc hé
théng duc 16 mang phi kéo theo Robot thong

minh canh tac nong nghi¢p, da xay dung mo
hinh dong luc hoc, thiét 1ap dugc hé phuong
trinh vi phan dong luc hoc cua hé théng duc
16 mang phu (3.10), da khao sat phuong trinh
dong lyc hoc h¢ théng duc 16 mang phu
(3.10), xac dinh duoc qui ludt mo men dan
dong co cau dyc 16 mang phu hinh 3.5.
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KET QUA XAY DUNG MO HiNH SAN XUAT MUOI SACH
AP DUNG CO GIGI HOA

ThS. Duong Thi Thanh Tén', KS. Duong Van Gioi’

TOM TAT

Viet Nam la quéc gia co diéu kién thudn loi cho san xudt mudi bién, song san xudt muoi bién
ciia Viét Nam chii yéu bang thii cong, san xudt va chat lwong mudi thap, viéc dp dung co goi
héa trong sdan xudt mudi la can thiét nham ndng cao ndng sudt va chdt heong mudi. Bai bdo
nay gioi thiéu két qua xdy dwng mé hinh san xudt mudi sach ¢6 dp dung co gi6i héa, san xudt
theo chudi lién két tiéu thu san pham, tir @6 ndng cao hiéu qua san xudt.
Tir khéa: San xuat mudi sach; Ung dung co gidi hda san xuat mudi sach; Co gidi hoa san
xuat mudi

OUTCOMES OF BUILDING A CLEAN SALT PRODUCTION MODEL THROUGH

MECHANIZATION

ABSTRACT
Vietnam has favorable conditions for sea salt production, however, the country's sea salt

production primarily relies on manual methods, resulting in low productivity and quality. To
enhance both productivity and salt quality, it is essential to implement mechanization in the
production process. This paper discusses the outcomes of developing a clean salt production
model that utilizes mechanization and follows a product consumption chain, ultimately
improving production efficiency.

Key words: Producing clean salt; Applying mechanization to clean salt production;

Mechanization of salt production.

1. PAT VAN DE

Théng ké ciia Cyc Kinh té hop tac va
Phat trién noéng thén (Bo NN&PTNT) cho
théy, nam 2021, dién tich san xuat mudi cta
nudc ta khoang 11.393ha, trong d6 dién tich
san xuit mudi thu cong 7.623ha, di¢n tich
san xuat mudi cong nghiép 3.511ha. V& san
luong, ndm 2020 dat 1.334.507 tdn, nim
2021 dat 914.999 tin. Cac san pham mudi da

'Truong Pai hoc Lam Nghiép
2Céng ty CP thiét bi chuyén dung Viét Nam

32

dang, chu yéu 1a san pham dung trong an
udng, thuc pham, hién nay dugc phan thanh
4 nhom chinh g@)m: mudi thod, mudi tinh,
mudi cong nghiép va mubi thuc pham. Tuy
nhién san lugng mudi san xuat trong nudc
khong dap tng duoc nhu ciu trong nudc,
hang nim Viét Nam nhap khau 400-600
nghin tin mudi dé dap tng nhu cau trong

nudc
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Két qua diéu tra khao sat mot s6 dia
phuong c6 dién tich san xuat mudi 16n nhu
Tinh bac Liéu, Tinh Bén Tre, tinh Binh
Thuén cho thiy cong nghé san xuit mubi
hién nay theo truyén thdng, lao dong thu
cong nang nhoc dudi thoi tiét nang nong, cac
khau cong viéc nhu khau lam dét tao san
phoi két tinh duoc thuc hién bﬁng htru 16 st
dung suc nguoi kéo, khau thu gom véan
chuyén mudi tir san két tinh dén noi dé trix
mudi bang mang véc, ganh, tir d6 ning sut
lao dong rat thap, tn nhiéu nhan cong. Mudi
san xuat ra khong c6 kho chira, dugc do6 dong
& trén b san ket tinh, tir 46 mudi bi ban, bi
t6n that khi gip troi mua. Mudi do diém dan
san xuat ra chu yéu 1a mubi tho chét luong
thap, tir d6 gia ban thap, ddn dén higu qua
tinh té trong san xuat mudi thap, nhiéu diém
dan khong gan bo véi nghé san xuit mudi,
doi séng ctia dai bo phan diém dan con nhiéu
kho khan.

Nhén thdy tim quan trong cua viéc
phat trién nganh san xuat mudi, Chinh pha
da phé duyét Pé an phat trién nganh mudi
giai doan 2021- 2030 (quyét dinh sb
1325/QDb-TTg ngay 31 thang 8 nam 2020).
B0 nong nghiép va phat trién nong thon
dang trién khai dé 4n ning cao chét lugng va
chudi gia tri nganh hang mubi Viét Nam giai
doan 2021-2025 nham ting san luong va
chat lwvong mudi san xuit trong nudc dap
mg nhu cdu trong nude va xuat khau mudi

thyc tham ra nudc ngoai.

TAP CHi CONG NGHIEP NONG THON SO 55

O mdt sé nude san xuat mudi da ap
dung co giéi hoa cho ning suit cao, gia
thanh san xuat thap, do vay viéc ap dung cac
thiét bi co giéi hoa vao trong san xuit mudi
cho phit hop véi diéu kién va qui mo san xuét
& Viét Nam la rat can thiét, co tinh thoi su.
Bai bao nay gidi thiéu két qua xdy dung mo
hinh san xuAt mudi sach theo chudi lién két
tiéu thu san pham c6 ap dung co gidi héa mot
s6 khau trong san xuat.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. P6i twong va thiét bi nghién ciru

Poi tugng nghién ctu 1a thiét bi co
gidi hoa san xuat mudi sach, canh déng mudi
thuéc mot sb dia phuong san xuit mudi
thudc tinh Bac Liéu, tinh Bén Tre.
2.2. Phuwong phap nghién ciru

Phuong phap nghién ctu dugc s
dung phuong phap xdy dung md hinh san
xuit trong nong lam nghiép, st dung ly
thuyét kinh té nong nghiép dé xac dinh niang
suét, chi phi san xuat va tinh todn hiéu qua
kinh té ctia md hinh san xuat
3. KET QUA VA THAO LUAN
3.1. Pia diém xdy dung mé hinh sin xudit
muéi sach theo chuéi lién két tiéu thu sin
phém c6 dp dung co gidi héa.

Dia diém xdy duyng mé hinh san xuét la:
Céanh ddng san xuat mudi tai hop tac xa nudi
trong thily san va diém nghiép Huy Dién
thudc xa Dién Hai huyén Pong Hai, tinh Bac
Liéu va hop tdc xa Binh Minh Bao Thanh
thudc xa Bao Thanh huyén Ba Tri, tinh Bén
Tre.
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3.2. Tinh toan xdy duwng mo hinh sdn xudt muoi sach

a) Tinh todn sin két tinh mudi

San két tinh mubi duoc thiét ké, xay dung theo hinh 3.1 nhu sau

Gl

Sm S 2m Em

—k.

Hinh 3.1: So d0 b tri san két tinh muoi ¢ trai bat HDPE
1. Bat HDPE chiéu déy 0,75mm; 2- Bo bao 6 két tinh; 3- Ong thoat khi & san két tinh

b) Tinh toan ho chira nwéc chat

HO chira nuée chat dugce tinh toan, xay
dung dé chira nudc chat phuc vu cho viéc
cung cap nudc chat vao 6 két tinh. HO chira
nude chat duogc tinh toan thiét ké bo dép

Mng HDPE ‘ Ming HDPE
- ‘ N\~
% y //W
Be trYton mAc Be tr¥Ym, i
(a)

Mpng HDPE .
Ve @ kil thuét

4« TR

Be trYtopn mAEcH

(c)

34

bang dat, bén trong diy va by hd 16t bat
HDPE chiéu day 0,75mm, dung tich hd chira
nude chat 250m? cho 01 ha dién tich san xuat

mudi.
Tﬁ‘ : : 2
Be tr¥topn mAEc B tr¥m, i
LipbfovO

I~
Be trYtoun m&c
(d)
Hinh 3.2: H6 chira nwéc chat phuc vu sian xuit muoi
¢) Thiét ké so 46 mit bing tong thé mé hinh sin xuit mudi sach
So d6 mit béng téng thé mo hinh san xuat mudi sach dugc thé hién trén hinh 3.3
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v & I 0 & &
i [ || ||
rinh 1l ranh iinh
] i sty T TeaT] i ﬁl

M

s
whim

chat

'l.'?q i inirde ¢ it PV ‘_ll"

1 shw mirds chat

Hinh 3.3: So' @6 mit bang tong thé md hinh san xuit mudi sach

3.3. Tinh toan mot s thiét bi co' giéi héa
san xuat mudi sach

May lu 1én san két tinh mudi dugc tinh

toan thiét ké va ap dung c6 hinh dang va cau
3.3.1. Két qua tinh todn mdy lu lén sin két

tao nhu hinh 3.4
tinh muoi

Hinh 3.4: May lu Ién sin két tinh mudi

TAP CHi CONG NGHIEP NONG THON SO 55
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1- Banh lu phia trudc; 2- Khung may lu; 3- V6 lang 1ai; 4- Banh lu phia sau; 5- hé thong
truyén lyc tiru hop sé dén banh lu sau; 6- Bao che hé thong truyén lyc; 7-Ghé ngdi nguoi 14i;
8- TAm che mua, ning
Thong s6 ki thuat ciia may lu Ién san két tinh

- Cong suét dong co SHP

- Trong lugng may 300kg

- Nang suat lu Ién: 0,5ha/ngay

- Buong kinh banh lu: 38cm

- Hé thong lai: Bot 1ai va vo lang lai
3.3.2. Két qua tinh toan toi thu gom va di chuyén mudi

Toi thu gom va di chuyén mubi trén san két tinh dwoc tinh toan nhu trén hinh 3.5

Hinh 3.5: Toi thu gom va di chuyén mudi trén san két tinh
1- Con lan cép; 2- Bao che xich tai; 3- Hop s6 toi; 4- Gia d6 dong co; 5- Bong co xang; 6-
Khung toi; 7- Can sb; 8- V6 lang quy co cau ghim toi; 9- Bao che day dai; 10- Tam thép giir
tang to1; 11- Tang toi
Thong s6 k¥ thuat cta toi thu gom mubi
- Cong suat dong co SHP

- Trong lugng may 80kg

- Ning suat thu gom: 50 tan/ngay

- Tai trong chuyén 300kg/chuyén

- Cu ly thu gom: 30m
3.4. Két qua xdy dung mé hinh san xuiat  3.4.1. Két qua xay dung mo hinh
mudi sach ap dung co gi¢i hoa
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- Str dung may lu Ién lam san két tinh; du mudi, qua trinh st dung may lu duoc thé
an da sir dung may lu 1én lam san két tinh  hién trén hinh 3.6.

Hinh 3.6: Str dung may lu 1én 1am san két tinh mudi
- Xay dung hd chira nude chat va 6 két tinh mudi; Dy 4n tién hanh xay dung ho chira nuée
chat va 6 két tinh c6 16t bat HDPE (hinh 3.7).

p—

Hinh 3.7: H6 chira nwée chat va 6 két tinh mudi sach da dwoc xdy dung

- Ap dung toi thu gom di chuyén mudi  trén san két tinh vé néi tap két mudi. Qua
trén san két tinh; dy 4n sir dung toi lip trén  trinh thu gom mudi dugc thé hién trén hinh
may lu 1én dé thu gom va di chuyén mudi 3.8.

Hinh 3.8: Str dung toi thu gom di chuyén mubi trén san két tinh
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3.4.2. Tinh todn nding sudt va hi¢u qud kinh
1é ciia mé hinh sin xudt muéi sach dp dung
co gioi hoa

Hiéu qua kinh té ciia mo hinh san xuat
mudi sach ap dung co giéi héa dugc danh
gia qua cac chi ti€u: loi nhuan ca, loi nhuan
clia nam, thoi gian hoan von dau tw mua thiét

toan xac dinh céc chi tiéu trén dugc trinh bay
& tai liéu tham khao, sau day 1a két qua tinh
toan hiéu qua kinh té nhu sau:

a) Tinh todn lgi nhudn trong mot ca
lam viéc ciia hé thong thiét bi

Loi nhuén trong 1 ca dugc xac dinh
theo cong thirc sau

bi, hiéu qua von dau tu. Phuong phap tinh
Lei= N, Dy - Cp¥? (d6ng) (1)
Trong do:
D - don gia thué khodn tai dia phuong, Dy= 4.500.000 (dong/ha);
Cy® - tong chi phi san xuat mubi (dong/ha
N:¢ - nang sudt thu hoach mubi
Thay cac sb liéu da biét vao cong thire (1), tinh duoc loi nhuan cho 01 ha dién tich san
xuat mudi
b) Loi nhuén ciia doi thiét bi (Lz)
Loi nhuan cta doi hé thong thiét bi tinh theo cong thirc:
E" -1
E" P,
Trong d6: Lt - loi nhuan cta doi thiét bi , (ddng);

LT: Ln _an+Z'E7n (2)

Ly - 10i nhuan hang nim, (d6ng);
Z - gia thanh 1y thiét bi (dong);
n - s6 nam hoat dong cua thiét bi ;
E =1+ Py, v6i Py 12 13i sudt vay von ngan hang 5%/nam.
Thay s6 liéu duge xac dinh & trén vao (2) ta dugc lgi nhuan cua mot doi thiét bi
¢) Thoi gian hoan von (TV) ké cd lai suit vay vén dau tw
Thoi gian hoan von dugc xéac dinh theo cong thirc sau:

irie)
7= L =Z(E-D )
1(E)

Thay s6 liéu d3 tinh duoc & trén vao Hi¢u qua von dau tu cho ta biét mot

cong thic (3) ta xac dinh duoc thoi gian  ddng von dau tu thiét bi san xuat mudi s& thu
hoan thanh von dau tu thiét bi san xuat mudi  dwgc bao nhiéu lgi nhuan, va dugc tinh theo
sach

d) Hiéu qud vén dau tw: (Hy)

cong thurc sau:
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L.(n-T,)+Z
z

H. =

Vv

4

nd

Thay cac sb liéu da xac dinh vao (4), Pé danh gia nang suat, chat lugng va
xac dinh dugc hiéu qua von dau tu thiét bi  hiéu qua kinh té ciia mé hinh san xut mudi
co gidi hoa vao san xudt mubi sach va dugc sach ap dung co gbi hdéa vo1 md hinh san
théng ké ¢ bang 2. xuat mudi truyén thong, du 4n lap bang so

sanh nhu sau:

Bang 1: Bang so sanh nang suat va gia thanh sin xuat cia mot so khau giira san
xuat bang thi cong va bang co giéi héa

. Lu Ién ba Lu Ién bang (Co giéi
TT| Chi tiéu kinh té ulen bang | Lu len bang (Co gidi Ghi chi
thu cong hoa)
1 | Ning suét lu Ién s .
kéﬁ?n;ua ten san 0,02ha/céng/ca lha/cong/ca Co gidi tang 70 lan
2 , Khong phi San phang, do chit
Chét luong lu Ién ong phang, | Sal pRang, o et 1 4 giéi ting 50%
khong chat dat yéu cau
3 | Nang suit thu gom 2 tAn/ca/ cong 40 tan/cong/ca Co gi6i tang 30%
4 | Gi4 thanh lu Ién s 15.000.000
a tharih T fen san : 5.000.000 Co giGi giam 70%
két tinh dong/ha
5 | Gia thanh th 70.000 dong/ N
fa thanh fiu gom - ong 35.000 dong/ tin | Co gidi gigm 50%
muol1 tan

Nhan xét: Ap dung co gidi hoa (may lu Ién san két tinh va toi thu gom di chuyén mudi
trén san két tinh), nang suat lao dong cao, gia thanh san xuat thap, tir 46 hiéu qua kinh té ting
l1én

Biang 2: Bing so sanh hi¢u qua kinh té ciia mé hinh sian xuat mudi sach 4p dung co
giéi héa véi md hinh sian xuit muoi truyén thong

. i A M6 hinh sin xuat
e P Mo hinh sdn xuat . B Lo,
TT | Chi tiéu Kinh té . N A muoi sach ap dung Ghi chu
muoi truyén thong i,

co gioi hoa

1 | Ning suat 60 tan/ha/vuy 100 tan/ ha/vu Tang 40%

. Mudi 1an tap chat
2 | Chét luong HOL AP CAL | pat TCVN 638:2013

mau vang
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3 | Gid ban 900 d/kg 1.300 d/kg Tang 30%

4 | Chi phi san Xuat 30.000.000 d@/ha/vu 65.000.000 d/ha/vu Tang 53%

5 | Loi nhuan 51.000.000 d/ha/vu 91.000.000 d/ha/vu Tang 64%
H'/\ 5 A d/‘\

6 u:@u qua von dau 1,7 14 Giam 0,3%

Nhén xét: M6 hinh san xuat mudi sach theo chudi lién két tiéu thu san pham co ap dung

co gi61 hoa cho nang suat, chat lugng muoi va hiéu qua kinh té cao hon md hinh san xuat

mudi truyén thong.
4. KET LUAN

Tir két qua nghién ciru di trinh bay ¢
trén, cho thdy mo hinh san xuat mudi sach
theo chudi lién két tiéu thy san pham co ap
dung co gi6i héa cho ning suit thu hoach
mudi /ha cao hon 40%, loi nhuan tang 64%
s0 v6i mo hinh san xut mudi truyén théng
(san két tinh khong trai bat, lu 1én san két
tinh, thu gom mudi bing thu cong), chat
lwong mudi dat tiéu chuan TCVN 638:2013,
giam nhe suc lao dong cua di€m dan.
LOI CAM ON: Bai bao nay la san pham
cta dy an “Xay dung mé hinh san xuat mudi
sach theo chudi lién két tiéu thu san phém”,
Xin tran trong cam on, Trung tdim Khuyén
noéng qudc gia, Cong ty CO phan thiét bi
chuyén dung Viét Nam va cac nha khoa hoc,
cac thanh vién du 4n da hd trg, giup d& dé
hoan thanh bai bao nay.
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KET QUA TiNH TOAN VUGN UOM THONG MINH

SAN XUAT CAY GIONG SAM NGOC LINH
ThS. Dwong Thi Thanh Tan', ThS. Nguyén Thanh Chung’

TOM TAT

Sdam Ngoc Linh la loai dwoc liéu qui va ddac hitu cua Viét Nam, logi sam nay sinh truong va
phdt trién ¢ dwéi tan rieg ti nhién véi dé cao 1800-2000m & ving niii Ngoc Linh thuée huyén
Tu Mo Rong tinh Kon Tum va huyén huyén Nam Tra Mi tinh Quang Nam. Do logi sam nay
co gia’ tri kinh té cao, nén nhu cau cdy giéng dé phat trién vieom sin la rat lo”n mdt khac do
diéu kién smh truong va qua trinh ndy mam cia hat sam dal nen 1y 1é hat ndy mam thap, ty
lé cay giong dat tiéu chudn xudt vieon thap dé dat ly 1é ndy mam cao, chdt lwo’ng cdy giong
16t, can cé vieon wom thong minh dé san xudt cdy giong. Bai bdo ndy gici thiéu két qud nghién
ciru tinh todn vieon wom thong minh dé san xudt cdy giong Sam Ngoc Linh.

Tir khoa: Vuon vom thong minh; San xuit cay giong bang vuon wom thong minh;
RESULTS OF CALCULATIONS FOR MMART NURSERY PRODUCTION OF
NGOC LINH GINSENG SEEDS

ABSTRACT

Ngoc Linh ginseng is a valuable and endemic medicinal herb native to Vietnam. This type of

ginseng grows and thrives under the natural forest canopy at altitudes of 1,800 to 2,000
meters in the Ngoc Linh mountain area, which spans the Tu Mo Rong district of Kon Tum
province and the Nam Tra My district of Quang Nam province. Due to its high economic
value, there is a significant demand for seedlings to cultivate in garden spaces. However, the
unique growth conditions and the prolonged germination process of ginseng seeds result in
a low seed germination rate. Additionally, the number of seedlings that meet export quality
standards is limited. To enhance germination rates and ensure high-quality seedlings, the
implementation of a smart nursery system is essential. This article presents the findings of
research focused on designing smart nurseries for the efficient production of Ngoc Linh
ginseng seedlings.

Keywords: Smart nursery; Seedling production using smart nurseries.

1. PAT VAN PE

Sam Ngoc Linh 1a loai dugc li¢u qui va
dac hitu cia Vi¢t Nam, loai sdm nay sinh
trudng va phat trién & dudi tam rimg ty nhién
vo1 do cao 1800-2000m & vung nii Ngoc
Linh thudéc huyén Tu Mo Roéng tinh Kon
Tum va huyén huyén Nam Tra Mi tinh

'Truong Pai hoc Lam Nghiép
2Céng ty TNHH MTV Lam n ghiép Bak To
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Quang Nam. Do loai sdm nay c6 gia tri kinh
té cao, nén nhu cau cdy gidng dé phat trién
vuon san 1a rit 16n, mat khac do diéu kién
sinh truéng va qua trinh ndy mam cua hat
sam dai, nén ty 1& hat ndy mam thép, ty 18

cdy giéng dat tiéu chuan xuit vuon thap.
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Véi gia tri va nhu cau vé Sam Ngoc
Linh 14 rat 16n, chinh phil d c6 chi truong
phat trién dién tich trong sam, song s6 luong
cdy gidng Sam Ngoc Linh con han ché
khong dap tng du nhu cau cua tthuc t& san
xuit. Dé giai quyét ton tai vé ty 1 niy man
ctia hat gidng sam, ciing nhu ty 1é cdy gidéng
sAm xuét vuon thép, nam 2021 B6 khoa hoc
va cong nghé da giao cho Cong ty trach
nhi¢m hitu han mot thanh vién Lam nghi¢p
bak T6 thyc hién dy an “Hoan thién qui
trinh san xuat cdy giong Sam Ngoc Linh tir
hat trong vuon wom thong minh phuc vu san
xuat tai tinh Kon Tum” mi sb:
SPQG.12.04.DA.07/21, két qua cta dy 4n da
nghién ctru tinh toan thiét ké ché tao hoan
thién vuon wom thong minh san xuit cay
gidng Sam Ngoc Linh. Bai bio nay gidi
thiéu két qua nghién ctru tinh toan vuron uom
thong minh dé san xuat cay giéng Sam Ngoc
Linh

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. Pdi twong va thiét bi nghién ciru

Dbi twong nghién ciru 1a vudn uom
thong minh dé san xuat cdy giéng Sam Ngoc
Linh tir hat thudc du 4n “Hoan thién qui trinh
san xuat cdy giébng Sam Ngoc Linh tir hat
trong vuon wom thong minh phuc vy san
xuit tai tinh Kon
SPQG.12.04.DA.07/21.
2.2. Phwong phap nghién ctru

Tum” mi sd:

Phuong phap nghién ctu dugc st
dung 1y thuyét co khi ché tao may, 1y thuyét
dién tir, diéu khién tu dong dé tinh toan cac
bd phan cua vudn wom thong minh
3. KET QUA VA THAO LUAN
3.1. M6 hinh tong thé vuwéon wom thong
minh san xuit cdy gidng Sim Ngoc Linh

Mo hinh tong thé vuon wom thong

minh san xuat cdy giébng Sam Ngoc Linh
dugc thé hién trén hinh 3.1

Hinh 3.1: Mo hinh tong thé vuon wom thong minh san xuat cay gidng Sam Ngoc Linh

1- Nha wom hat gidng; 2- cam bién nhiét do khong khi; 3- Cam bién d6 4m dat, ctua khong
khi; 4- H¢ théng tuoi phun ty dong theo chuong trinh; 5- H¢ théng thong gi6 tu dong; 6- HE
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théng chiéu sang tu dong; 7- Cam bién cuong do anh sang; 8- Hé thong che nang, che mua

tu dong; 9- Camera xtr Iy anh theo ddi sinh truong va phat trién cay gidng sam; 10- hé théng

diéu khién trung tdm cac hoat dong trong vuon wom théng minh; 11- Hé théng thu phat tin

hiéu diéu khién tir xa; 12- B diéu khién tir xa theo chuong trinh.

- Hoat dong cua vuon wom thong minh:
hat giéng sim duoc gieo wom trong nha wom
(1), cdm bién d6 4m cua dat cia khong khi
(3) tich hop véi hé thdng diéu khién trung
tam, d6 am cua dat va khong khi tu dong
thay ddi theo yéu cdu bang hé théng tudi
phun tu dong (4); Cam bién nhiét do cua
khong khi (2) tich hop v6i hé théng diéu
khién trung tam (10), nhiét do tu dong thay
dbi theo cong nghé bang hé thong thong gio
(5); He théng che néng va che mua ty dong
hoat dong theo yéu cau cong nghé thong qua
cam bién do cudng do anh sang (7) tich hop
v6i hé théng diéu khién trung tdm (10);
Camera xir 1y anh (9) tich hop vé6i hé théng
diéu khién trung tdm (10) dé phan tich sinh
truéng va phat trién cua cay giéng sam, theo
ddi gidm sat sau bénh hai va tu dong tudi vi
luong phan bom theo sinh truéng va phat
trién cdy giong sam.

- Tinh nang ctia vuon wvom thong minh:

+ Kiém soat dugc cac thong sd vé moi
truong khong khi, moi trudng dat anh huong
dén sinh truong va phat trién cua hat gidng
va cay gidng Sam Ngoc Linh;

+ Thong qua cic cam bién va phan mén,
chuong trinh diéu khién, tuong tac ty dong

v&i1 moi truong theo yéu cau cong nghé;

TAP CHi CONG NGHIEP NONG THON SO 55

+ Ty dong diéu chinh céc yéu t6 vé& moi
truong sinh trudng va phat trién cia hat
gidng va cta ciy gidng Sam Ngoc Linh;

+ Tuong tac voi mdi trudng, thay doi
cong ngh¢ thong qua man hinh HMI, may
tinh bang, dién thoai thong minh

+ Van hanh, diéu khién truc tiép hodc tir
xa thong qua mang 4G

+ M6 rong chuong trinh diéu khién khi
thay ddi cac d6i twong hat gidng, ciy giong,
qui trinh cong ngh¢ gieo wom, cham soc.
3.2. Tinh toan cac hé thdng trong vuon
wom thong minh
3.2.1. Tinh toan h¢ théng quan tric khi
twong tw dong tich hop hé thong dicu
Kkhién trung tim

Dé giam sat, kiém soat cac yéu t vé moi
truong, tiéu khi hau noi dat vuon vom thong
minh, dy an tinh toan lép dat hé théng quan
trdn khi twong tu dong bao gdm: Cam bién
do nhiét d6 khong khi, cam bién do do am
ctia khong khi va cua dat; cam bién do luong
mua, cam bién do cuong do anh sang, cam
bién do toc do gid, hudng gié, cam bién do
xuong mudi, cam bién do 4p sudt khong khi,
bd ghi va luu trix sb lieu quan trac. Toan bd
cac cam bién duoc tich hop véi hé thdng
diéu khién trung tdm thong qua tin hiéu
Digital. Hé théng thong quan tric méi

truong tu dong dugc mo ta trén hinh 3.2
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Hinh 3.2: Hé théng quan tric mdi truong tu dong, tich hop hé théng diéu khién trung tim

vuon uom thong minh

1- Pau thu sét; 2- cam bién do gi6; 3- Phin nang lugng mat troi; 4- Cam bién do nhiét do;

5- Cam bién do cuong do anh sang; 6- Cam bién do d6 4m khong khi; 7- Hop dat CPU,

nguén; 8- Cam bién do lugng mua; 9- Cam bién do do 4m cua dat; 10- Hé théng thiét bi tu

dong ghi s6 liéu khi twong quan tric.

3.2.2. Tinh todn hé théng tw dong twéi vi
luwong phdn bon theo chwong trinh

Trong qua trinh sinh trudng va phat
trién cta cdy gidng sim, nhu cu vé d6 am,
phan bon khac nhau, thanh phan céc loai vi
chit ciing khac nhau. Viéc nghién ciru xéc

dinh tai cac thoi diém khac nhau cay gidng

Sam Ngoc Linh can céc vi chat, ham luong
da dugc thyc hién trong cong ngh¢ cham
bém cdy sam ngoc linh. Hé théng ty dong
hoa tron cac vi luong phan bén theo yéu cau
cong nghé da dugc xac dinh dugc thé hién

trén hinh 3.3.
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Hinh 3.3: Mo hinh hé théng ty dong tudi vi lwgng phan bon theo chuong trinh

1 - Binh chtra dung dich phan bén vi lwong chat A; 2 - Binh chira dung dich phan bén vi lugng

chat B; 3 - Binh chira dung dich phan bon vi luong chat C; 4 - Binh chira dung dich phan bon

vi luong chit D; 5 - Binh chita dung dich sau khi dd hoa tron cac vi lwong; 6 - Van dién tir

diéu khién ti dong; 7 - Puong 6ng dan dung dich vi chat;

8 - Dan tudi phun ty dong; 9 -

M4y bom nuéc; 10 — PLC diéu khién van dién tir vA may bom nuéc; 11- May vi tinh dé nap

chuong trinh cho PLC

- Hoat dong cua hé théng hoa tron vi
lugng phan bon theo chuong trinh

+ Chuong trinh da dugc nap vao PLC
bang may vi tinh

+ Céc van dién tir duge két ndi voi PLC

+ Pong co bom nudc dugc két ndi voi
PLC

+ PLC diéu khién van dién tir m¢ dé cho
dung dich vi chat trong binh chita chat A
chay vao thung hoa tron 5, chwong trinh PLC

di€u khién thoi gian m¢ van, dé dat duoc

TAP CHi CONG NGHIEP NONG THON SO 55

dinh luong chat A di vao thing hoa tron sd
5

+ Tuong tu nhu trong binh A, chuong
trinh PLC diéu khién cac van dién tir dé cho
chit B, C, D di vao binh hoa tron theo ding
dinh lugng

+ PLC diéu khién may bom dé tudi phun
cac chat dinh dudng, phan bon cho ciy sim
giong, tly thudc vao nhu ciu dudng chat,
loai phan bén ma phun nhiéu hay phun it,
phun suwong mu hay tudi nhé got vao gbc

cay.
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3.3. Chuong trinh diéu khién trung tim
trong vuon wom thong minh

Toan bg hoat dong cia vuon wom thdong
minh duoc diéu khién bang hé thong diéu
khién trung tdm, hé thong diéu khién trung
tam tich hop cac cam bién, hé thong quan tic
(ol S T

&

FRFrEmm
FERlbnaw
S —

khi tuwong tu dong, hé théng tu dong tudi vi
luong phan bom theo chuong trinh, hé théng
camera xt 1y anh. Phin mém diéu khién
duogc thyc hién thong qua giao di¢n trén man
hinh HMI

) I
Hinh 3.4. Giao dién phin mém quan tric khi twong ty dong tich hop hé théng diéu khién
trung tam
- Luu d6 thuat toan diéu khién
" START

| Cin A5 kénh A |

ki

Ted [0ps |

r

| Chgn ADC

:

Chuong trinh sinh trudmg va phai
tridn oven oAy sian giong theo thin

i

i

rd " Retumn Charomg trinh -\\'-.
L\ sinh tnremg va phit |

tredn cila cdy sin __,.-"'
. picug ibeo thol gian -~
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- Luu db thuat toan chwong trinh chinh
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Kidem tra churermp trinh aink
tmirong v phit trhén cua cdy sim
thieo ihin gisn

Bge gid tri chirong trinh sink
inorong vii phdt treén cua oiy sdm
EI'IIHJE Ihru I|‘||!r|. pann
A
Hién thi charong trimh sink u'm..:
va phiat inen clia cay sim giong theo
theiri gian
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3.4. Két qua thir nghiém vuwdon wom théng  thong minh san xuit cdy giébng Sam Ngoc

minh san xuit cdy giéng SAm Ngoc Linh Linh tr hat, du 4n tién hanh san xuét thu
3.4.1. Két qua sin xudt ciy gong Sdm Ngoc ~ nghiém cay gidng Sam Ngoc Linh trén vuon
Linh trén vuwon wom thong minh uom thong minh (hinh 3.5).

Sau khi tinh toan thiét ké, dy an tién
hanh ché tao, lép dat, hoan thién vuon wom

Hinh 3.5: San xuit cdy giong Sim Ngoc Linh trén vudn wom théng minh
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3.4.2. Pdnh gid ty Ié ndy mam hat va chit lwong cdy giong sin xudt trén vuon wom thong

minh

Ty 1é ndy man cua hat sim va chét lugng cay gidng Sam Ngoc Linh duoc san xuét trén

vuon wom théng minh duge thé hién trén bang 3.1

Bang 3.1: Bang so sanh ty nidy mam va chit lwong cdy giong SAm Ngoc Linh dwoc san

xuat trong vuron wom thong minh véi ciy giong sim sin xuat veon wom truyeén thong

TT | Cac chi tiéu so sanh Vuon wom thong Vudon wom Ghi chua
danh gia minh truyén thong
1 | Ty 1& hat nay mam 91 % 72% Tang 22%
2 | Ty I¢ cay giong dat tiéu 82% 54%
y 5o EnE & ’ ’ Tang 38%
chuan xuat vuon
3 | Chiéu cao trung binh 15cm 8cm
Nz Tang 47%
cay giong
4 | Trong luong cu 30g 15¢g Tang 50%
5 | Buong kinh than cay 3mm 1,5mm Tang 50%

Nhan xét: Cay gidong S&m Ngoc Linh duoc san xuat trong vudn wom théng minh cho ty

1€ nady man cao hon, ty 1€ cay giong xuat vuon cao hon chat lugng tot hon cay giong sam dugc

san xuét trong vuon wom truyén thong.
4. KET LUAN

Tir két qua nghién ciru da trinh bay &
trén, cho thay vuon vom thong minh da tao
ra cac yéu t6 moi truong, khi hau, diéu kién
smh truong, phat trlen pht hop nhét cho hat
glong sam Va cay g10ng Sam Ngoc Linh. Két
qua san xuét thir nghiém cay glong sam tren
vuon wom thong minh cho thay ty 1 nay
mAam cua hat giong 91%, ty 1¢ cay gidng dat
tiéu chudn xuit vuon 82%, chat luong cay
gidng tot.
LOI CAM ON: Bai bao nay la san pham
cua du an ““Hoan thién qui trinh san Xuét
cay gidng Sam Ngoc Linh tir hat trong vuon
vom thong minh phuc vu san xuét tai tinh
Kon Tum” ma s6: SPQG.12.04.DA.07/21”,
Xin tran trong cam on, Van phong cac
Chuong trinh khoa hoc va cong nghé qudc
gia, Cong ty TNHH MTV Lam nghiép bBak
T6 va cac nha khoa hoc, cac thanh vién du
an da hd tro, giup d& dé hoan thanh bai bao
nay.
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NGHIEN CUU ANH HUGNG CUA BO TUDI THU HAI VA PHUONG PHAP LAM KHO DEN HIEU

SUAT THU HOI TINH DAU SA HOA HONG
(Cymbopogon martinii (Roxburgh) W. Watson var. motia)

TS. Nguyén Thu Huyén', Ths. Pao Vian Nii', Ths. Lé Thi Thu', KS. Cii Thi Hang’,
Ds Nguyén Thi Nu', Ths. Nguyén Ba Hung', KS. Nguyén Xudn Khdnh’,
KS. Nguyén Van Diing’, KS. Tran Pai Hai.
TOM TAT
Tinh dau sa hoa hong ding lam thubc chong mudi, con tring, chiva tri bénh dau thdap khop,
dau lung chong co gidt gdn va bénh rung téc. Muc tiéu ciia nghién ciru nham xdc dinh d tudi
thu hdi va phirong phdp lam khé, thoi gian bdo quan dé danh gia hiéu sudt chwng cat tinh
dau sa hoa hong bang phwong phdp cdt kéo hoi nwée. Thoi diém thu hoach sa hoa hong khi
phan 16m cdy bat dau né hoa dén né hoan toan, sau dé tién hanh so ché lam khé bang cach
phoi ndng tryc tiép, phoi tan xa va sdy khé sau dé tién hanh bdo quan sa hoa hong sau 30,
60 va 90 ngay ¢ nhiét ¢ tai nhiét dé phong thi nghiém 25°C trong bao bi PE ddy 0,02 mm
budc kin tién hanh xdc dinh hiéu sudt thu hoi tinh dau sa hoa hong. Két qud nghién ciru cho
thdy cdy sa hoa hong thu hdi khi cdc chiim hoa bdt dau nd, sda dwoc lam khé bang mdy sdy
dén do am <12% dat tiéu chudn chat lwong sa dwa vao cat tinh dau, tién hanh chung cat tinh
dau ngay sau khi thu hdi hodc lam khé bang cdach sdy dat hiéu sudt thu héi cao nhat sau 30
ngay bao quan o nhiét do phong thi nghiém.
Tir khéa: hiéu suit thu hdi tinh dau, sa hoa hdng, tinh dau
THE EFFECT OF POST HARVEST TECHNOLOGY ON THE EFFICIENCY OF
RECOVERRY OF (CYMBOPOGON MARTINII (ROXBURGH) W. WATSON VAR.
MOTIA)

ABSTRACT
The essential oil of Cymbopogon martinii (Roxburgh) W. Watson var.motia is used as anti-
mosquito and anti-insect, to treat rheumatism, back pain, prevent sprains and hair loss. The
effect of pretreatment, drying and storage methods on efficiency of recoverry of Cymbopogon
martinii, postharvest was studied. The experiments used cut 3-5cm rate of Cymbopogon
martinii and water: 10:1 in 120 minute boiling. Stem, leaf, flower of Cymbopogon martinii,
was opening and were dried by sun, scattering, convection drier and were preserved at
ambient temperature. The results showed that stem, leaf, flower of Cymbopogon martinii were
opening then using Convection drier were good efficiency of recoverry higher than other test
and after 30 days at room temperature good efficiency of recovery.

Keyword: Cymbopogon martinii (Roxburgh) W. Watson var. motia, efficiency of
recovery, essential oil

' Trung tim Nghién ciru trong va ché bién cay thuéc Ha Noi - Vién Dugc Liéu
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1. PAT VAN DE
Sa hoa hong co tén khoa hoc la
(Roxburgh) W.

Watson var. motia), la mot trong $6 55 loai

(Cymbopogon  martinii
thuoc chi sa (Cymbopogon), Ho Lua
(Poaceae). Sa cb ngudn gbe & ving nhiét doi
va 6n d6i am cuathé gigi (Pd Tat Loi,
2004). Sa hoa hong c6 ngudn gbc & cac khu
vuc ban luc dia véi khi hau nong am thudc
cac bang Madhya Pradesh, Maharashatra,
Andhra, Pradesh va Kamataka cua An DJ.
Hién nay, sa hoa hong di duoc trdng ¢ nhiéu
nuéc Dong Nam A (Indonesia, Thai Lan,
Viét Nam), chau My (Brazil, Guatemala,
Honduras) va chau Phi. Nam 1982, sa hoa
héng da dugc nhip ndi vao Viét Nam va
duoc nghién ctru dénh gia tai Van Dién va
Hai Phong, két qua cho thay cdy sinh trudng,
phat trién t6t va co trién vong trong véi dién
tich 16n. Sa hoa hong trong tai Viét Nam
cling cho ham luong tinh dau geraniol kha
cao (70-95%) (Lé Tung Chau va cs, 1982).
Sa hoa hong duoc str dung trong cong
nghiép san xuat nudc hoa. L4 va hoa chira
tinh dau co huong vi ngot, dugc st dung
trong san xuat geraniol. N6 ciing duogc
chung cat thanh tinh diu palmarosa va dugc
sir dung trong diéu tri bang dau thom vi c6
tac dung 1am diu dé giam bét cac cang thang
than kinh. Trong y dugc, tinh dau sa
hoa hong dugc ding tim man chdng mudi
sot rét, vira khong doc hai cho ngudi, vira
xua dudi rudi mudi va con tring. Y hoc dan
toc co truyén An D9 coi tinh dau sa hoa hong
1a loai thudc chita trj bénh dau thap khép,
dau lung chdng co giat gdn va bénh rung toc
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(Dd Tat Loi, 2004).

Ung dung tinh dau sa hoa hong duoc
danh gia cao boi cac nganh cong nghiép my
pham va nudc hoa vi tinh dau c6 mui thom
diu thu dugc tr chum hoa va 1a. Qua trinh
sinh tong hop va tich liiy tinh dau va geraniol
duoc nhan thiy 13 ting 1én khi bong chin,
nhung ham lugng geranyl axetat (GA) lai
giam trong tit ca cic phan cua cdy. Mic du
luong tinh dau tong sé trong chim hoa cao
hon trong 14 nhung ham lugng geraniol
trong 14 lai cao hon trong hoa. Nhiing bong
chin hoan toan véi thu hoach khi bong chin
mot phan va khi chin hoan toan 1a giai doan
thu hoach t6t nhat dé thu duogc luong tinh
dau toi da voi ham luong geraniol dat cao
nhat (Smitha G.R va cong su, 2015).

Bao quan sa hoa hong (Cymbopogon
martinii ) va Sa java (C. Winterianus), trong
bong ram hoac ngoai tro1 dugc thuc hi¢n
thoi diém trong mua hé va mua mua. Ham
lwong tinh dau ting toi da 31,4% va 18,0%
tuong trng v4i bdo quan sau 5 va 7 ngay, so
vO1 cac loai tuvoi. Mirc an toan cua viéc bao
quéan thay dbi tiiy theo loai va diéu kién bao
quéan. Bao quan sa chanh ham luong tinh dau
giam manh nhat khi phoi truc tiép vao mua
he trong khi d6 phoi dudi bong ram thi lugng
tinh dau khong giam. Nhiét d6 va d6 4m
dong vai tro quan trong d6i v6i qua trinh sinh
téng hop va tich liy tinh dau trong qua trinh
bao quan céc loai sa (A.K Singh va cong su,
1994). Tuy nhién ¢ Viét nam maéi chi quan
tam nghién ctru dén viéc chon tao ra giéng

sa hoa hong c6 chat luong va nang suat cao
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nhung chua c6 nhitng nghién ctru xac dinh
thoi diém thich hop dé thu hoach va can lya
chon cach so ché sau thu hoach hop 1y dé thu
héi duoc lwong tinh dau cao. Chinh vi vay,
chung t6i tién hanh nghién ctru anh huong
ctia thoi diém thu hoach va phwong phép so
ché dén hiéu sut chung cit tinh diu sa hoa
héng phu hop véi diéu kién Viét Nam nham
dua ra yéu cau ky thuat thu hai va bao quan
dé thu nhan dugc lugng tinh dau hiéu qua
nhit.
2. PHUONG PHAP NGHIEN CUU

2.1Déi twong nghién ciru
Nguyén liéu sa hoa hong dugc trong tai vudn
thuc nghiém cua trung tim Nghién ciru trong
va ché bién cay thudc Ha ndi, thu hoach vao
thoi diém kho réo, lya chon ciy khong bi
thbi hong, dap nat, sau bénh.

2.2 Bo tri thi nghiém

Nguyén liéu sa hoa hong duoc thu
hai, chuyén vé phong thi nghiém cua Trung
tam va toan bd sa duogc so ché béng cach cat
nhoé (3-5 cm) theo tiéu chudn qudc gia
(TCVN 13148:2020), ty I¢ nudc va nguyén
liéu 10/1, thoi gian cat 120 phut (Nguyén
Ngoc Lan va cong su, 2020).

Thi nghiém gdm céc cong thirc chia
theo do tudi:
CT1: Do tudi 1: phan 16n than 14 va hoa chua
no;
CT2: D6 tudi 2: phan 16n than 1a va khi hoa
bét dau no;
CT3: D6 tudi 3: phan 16n than 14 va khi nd
hoan toan;
CT4: D6 tudi 4: phan 16n than 1a va khi qua

chin va chuyén sang mau nau
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Tién hanh phan tich xac dinh d6 am, tro toan
phan, ham lugng tinh dau téng sd va hiéu
suat thu hdi tinh dau dot 1: thu hdi sau khi
tréng 4 thang va dot 2: thu hai sau khi cat dot
1: 3 thang
- Thi nghiém tién hanh bao quan sau khi lam
khé bang cach phoi ning, phoi tan xa va may
sdy tién hanh bao quan sau thu hoach, sau
30, 60, 90 ngay tai nhiét d0 phong thi
nghiém 25°C trong bao bi PE day 0,02 mm
budc kin. Panh gia anh hudng cua thoi gian
bao quan nguyén liéu dén hiéu suat thu hoi
tinh dau va phan tich thanh phan chinh trong
tinh dau sa hoa hong:
CT5: hiéu suét thu hdi tinh dau sau phoi ning
dén d6 4m <12%, nhiét ¢ phoi 32-35°C
CT6: hiéu suét thu hdi tinh dau sau phoi tan xa
dén d6 am <12%, nhiét d6 phoi 30-32°C
CT7: hiéu suét thu hoi tinh dau sau siy bang
may siy Memmert (Puc) dén d6 am <12%,
nhiét d6 say 50°C
2.3. Phwong phap danh gia:
* Phuong phép lay maiu: Phuong phap lay
mau duge lidu theo duge dién Viét Nam V
* Phuwong phép chung cit tinh dau theo
TCVN 7039:2013 (ISO 6571:2008) vé Gia
vi va thao mdc - Xac dinh ham luong dau d&
bay hoi (phwong phap chung cit bang hoi
nudc) va Duoc dién Viét Nam V, phu luc
12.13).
Thi nghiém sir dung phuong phap chung cét
bang hoi bdo hoa. Tién hanh dwa nguyén liéu
va nudc vao noi cat vai ty 18 10:1, thoi gian
cat kiét dugc tinh tir thoi diém soi dén khi
khong con thdy xudt hién thém tinh dau
trong dich ngung, khoang 120 phut, dung
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mdi dugce st dung 1a nudc va nudc lam mat
binh ngung. Nhi¢t d soi ctia hoi bao hoa
trén 100°C.

* X4c dinh d6 am: theo tiéu chuan dugc
dién Viét Nam V Phu luc 3: bang thiét b
can ham am, siy dén d6 am khong d6i

* Xac dinh tro toan phan: theo tiéu chuin
duoc dién Viét Nam V phu luc 5

* Xac dinh ham luong tinh dau sa hoa hong
téng sb theo: TCVN 13148: 2020

* X4c dinh thanh phan chinh cua tinh dau Sa
hoa hong: theo phan tich bai sic ky khéi phd

theo dugc dién Viét nam V, phu luc 9

* X4c dinh hiéu suét thu hdi tinh dau: Hiéu suét thu hdi tinh dau (Y) duoc tinh theo khdi luong
kho tuyét dbi duoc xac dinh theo cong thuc:

e M.,
ﬁl"-"!'.'__. - e v  Ji
i i LCE)

Trong do: me, - khéi lugng tinh dau (g); m - khéi lugng nguyén lidu (g); a - d6 4m cua nguyén lidu
(%).

* Xir Iy s6 liéu: Xir I s6 liéu bang phan mém Microsoft Excel 2010 va SPSS 16.0 (Statistical
package for the Social Sciences): trung binh céng cac 1an 1ip va so sanh cac cong thirc thi

nghiém sai khac nhau c6 y nghia & mirc 0=0,05.

3. KET QUA VA THAO LUAN
3.1. Két qud nguyén li¢u si hoa hong
Sa hoa héng duoc tréng tai vuon thuc
nghiém ciia trung tdm Nghién ctru trong va
ché bién cay thuéc Ha noi, luya chon cay
khong bi sau bénh, thébi hong, dap nat, con

nguyén canh, hoa. Thu hai ngdy cét nho (3-

5cm) va tién hanh phan loai ra cac do tudi
thu hai thu toan bo than 14 va khi phan 16n:
hoa chua nd; khi hoa bit dau nd; khi bong
bat dau chin; khi bong nd hoan toan phan
tich cac chi tiéu: do 4m, tro toan phén va ham
lwong tinh dau tong sd, két qua thé hién bang

sau:

Bing 1. Chit lwong ciia sd hoa hong nguyén liéu twoi

TT Chi tiéu CT1 CT2 CT3 CT4
1 | Poam (%) 52,2 51,4 | 51,10 | 51,2
2 | Khéi luong (g) 3050? 30482 | 3034* | 3037°
3 | Ham luong tinh dau tong s6 (%) 2,17° 3,12 3,182 | 3,05
4 | Tro toan phan (%) 3,24° 3,12 | 3,200 | 3,20

Cdc s6 ¢6 chir giong nhau trong 1 hang thi khéng sai khdc nhau cé ¥ nghia ¢ mirc 0=0,05
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Qua bang 1 cho thiy d6 4m ban dau
ctia nguyén lidu tuoi chiém khoang trén
50%. Ham lugng tinh dau & cac do tudi sa
hoa héng khéac nhau cao nhéat & do tudi 2,3
va d6 tudi 2 khi hoa bit dau né va do tudi 3

khi hoa n¢ hoan toan thich hgp dung lam
nguyén lidu thi nghiém tiép theo. O cac do
tudi khac nhau thi khéng c6 sy khac nhau vé

tro toan phén, dd Am va khoi lugng.

Bing 2. Tiéu chudn chit lwong ciia si hoa hong nguyén ligu sau lam khé

TT | Chi tiéu CT2 CT5 CT6 CT7
1 | D6 am (%) 51,4 11,2a 11,4a 11,1a
2 | Khéi lugng sau lam kho (g) 3048 1037a 1048a 1017a
3 | Ham luong tinh dau tong sb (%) 3,12 2,23b 2,41a 2,38a
4 | Tro toan phan (%) 3,12 3,32a 3,32a 32la

Cac so co chir giong nhau trong 1 hang thi khong sai khdac nhau co y nghia ¢ murc 0=0,05

Qua bang 2 cho thidy d6 4m ban diu cua
nguyén liéu twoi chiém khoang trén 50% va
d6 4m sau lam kho dat <12%. Ham luong
tinh dau & cac do tudi sa hoa hong khac nhau

cao nhat ¢ thu hai tuoi va giam dan & cac

cach 1am kho, thip nhat 1am kho bang phoi
tryc tiép: 2,23%. Sau khi lam khé thi chat
luong tinh dau & cac cach lam kho khong c6

su khac nhau vé tro toan phan, d am va khoi

lugng sau lam kho.

Hinh 1: Céc dp tui thu hdi ciia si hoa hong (do tuéi 1,2,3,4 tir trdi sang phdi)
3.2. Anh hwéng dj tuéi thu hdi dén hiéu sudt thu héi tinh dau si hoa hong

Ham luong tinh dau thu nhan duoc
khi chung cat voi ty 1€ nuoc/nguyen ligu
10:1. Sau khi nu6e duge dun s6i thi tinh dau
duoc hoi nude 161 cuon bay 1€n va ngung tu
bén phan nhanh chlet va sau 120 phut boc
hot, luong tinh dau thu nhin giam thi két
thiic qué trinh chung cat. Khi dun néng hdn
hop nudc va nguyén li€u, nude cé tdc dong

TAP CHi CONG NGHIEP NONG THON SO 55

1én té bao 1am mang té bao gian nG va nudce
s€ xuyén vao bén trong té bao noi chtra tinh
dau. Té bao sé& phinh 1én va v& ra giap giai
phong tinh dau ra bén ngoai. Nhiém vu tién
hanh, chung cat thu hdi tinh dau sa hoa hong
2 dot khac nhau: dot 1: sau khi trong 4 thang,
dot 2 sau khi thu dot 1: 3 thang.
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Hinh 2: Anh hwéng cdc dp tuoi thu hdi dén hig¢u sudt thu hoi tinh dau sd hoa hong

Dua vao két qua trén cho thiy 2 dot
thu hoach ¢¢ hiéu suét thu hdi khac nhau, thu
hoa sa hoa héng khi nu hoa bit diu né (do
tudi 2) co6 hiéu suat thu hdi cao va thich hop
dung dé 1am nguyén liéu cho céc thi nghiém
tiép theo.

Két qua danh gia do tudi thu hai cua
sa hoa hong thu hai khi hoa bit diu né tuong
duong véi két qua ciia Smitha G.R va cong
su (2015) két luan sa hoa hong trong tai An
Do dé lay tinh dau dugc thu hoach khi bong
chin moét phan va khi chin hoan toan cho

ham luong tinh dau cao.

3.3 Anh hwéng thoi gian béo qudn dén
hiéu sudt thu héi tinh dau si hoa hong

Sa hoa h@)ng sau khi thu hoach lua
chon cay khong bi sau bénh, thbi hong, dap
nat, con nguyén canh, dat do tudi thu hai 2:
hoa bat dau né. Thu hai ngay nang rdo lam
khé bang cach phoi truc tiép, phoi tan xa va
sdy tién hanh bao quan sau 30 ngay, 60 ngay,
90 ngay va chung cat ngay sau khi 1am kho
(sau thu hoach), két qua danh gia va so sanh
hiéu suat thu hoi tinh ddu sa hoa hong nhu

sau:

1.8 +
1.6 -
14 A
1.2 A
1] 1.09
0.8 -
0.6 -
0.4 -

0.2 -

0 T T

-sﬁ\lwg\
. Lt G ]2

—=—CT5
~~CT6
—t—CT7

0.45

0 ngay 30 ngay

60 ngay

90 ngay

Hinh 3: Anh hwéng thoi gian bio qudn dén higu sudt thu héi tinh dau si hoa hong
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Phuong phap 1am kho anh hudng dén
hiéu sudt thu hoi tinh dau: lam kho bang phoi
nang, hi¢u suat thu hoi tinh dau thap hon hon
so v&i phuong phap sy va phoi tan xa. Thoi
gian bao quan nguyén liéu sa hoa hong da
anh huong dén hiéu suat thu hoi tinh dau
duoc thé hién & hinh 3, thoi gian bao quan
cang dai thi ham lugng tinh dau tong s6 giam
ddng nghia 12 hiéu suit thu hoi tinh dau ciing
giam va c6 su sai khac voi 1am kho bang sy
va phoi tan xa, sau 60 ngay va 90 ngay hi¢u
suat thu hoi tinh dau giam.

Nhu vay, sa hoa hé)ng can dua vao tach thu
héi tinh dau cang sém cang t6t hodc phoi tan
xa va sdy tach chiét tinh dau sau 30 ngay lam
khé. Theo két qua nghién ctru cia tac gia
Nguyén Ngoc Lan va cong su (2020) di su

dung nguyén li¢u sa Java dugc thu nhan tai
huyén Lam Ha, tinh L4m Dong.

Lua chon sa hoa héng tuoi dat d6 tudi
thu hai, tién hanh chung cét tinh dau theo céc
budc trén, lam kho bang may siy va bao
quan sau 30 ngdy va tién hanh phén tich
thanh phan chinh cua tinh dau Sa hoa hdng
(bang 3) duoc phan tich bai sac ky khéi phd
két qua thu duoc cac ham luong chinh gdm:
geraniol (77,77%), gerenyl acetate (18,5%);
caryophylete (2,3%), linalool (1,49%), alpha
ocimene (1,17%)... Hau nhu cac chét chinh
trong tinh dau sa hoa hong déu c6 gia tri dat
chuan tuong duong theo ISO 4277:2021 va
twong duong va 1 sd thanh phan chinh cao
hon tinh dau sa hoa hdng chung cét tir nguon
nguyén liéu tai vuon luu trir ngudn gen Ha
No6i (Nam va cdng su, 2022).

Bing 3. Thanh phén chinh ciia tinh dau si hoa hong

TT Chi tiéu Sa hoa hong (%) | ISO 4277:2021(%)
1 Alpha Ocimene 1,17 0,2-2
2 Linalool 1,49 1,5-4
3 Geraniol 77,77 77-85
4 Citral 0,14 0,03-0,3
5 Gerenyl acetate 18,50 5-13

6 Caryophylete 2,3 1-2,5
7 Beta —Myrcene 0,11

8 Humulene 0,15

9 Gama-Selinene 0,12

10 | Beta -Elemene 0,10

11 | Alpha -Pinene 0,28

12 | D-Limonene 0,09
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4. KET LUAN

Cay s4 hoa hong dugc thu hai than 14
va khi cdc chim hoa bit dau ng, sa dugc cat
tinh dau ludn va cé thé 1am kho bing may
sdy dén d6 am <12% dua vao chung cat tinh
dau dat hiéu suét thu hdi cao va chat lugng
tinh ddu dam bao khi sa hoa hong sy bang
may siy 50°C bao quan sau 30 ngay nhiét do
phong thi nghiém 25°C trong bao bi PE day
0,02 mm budc kin.
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NGHIEN CUU THUC NGH!EM xiu: D!NH‘GHIAE' B0 SAY THiCH HOP
TRONG THIET BI SAY NAM MOI BANG PHUOUNG PHAP

BOM NHIET KET HOP SONG SIEU AM

TS. Lé Quang Huy'; GS.TS Nguyén Hay’
PGS.TS Lé Minh Nhut'; KS. Nguyén Ngoc Vinh’

TOM TAT

Nam méi la nguon thie pham giau chat dinh duéng. Trong loai ndm nay c¢é chira ham
luwong lon protein, carbohydrate, chat xo va cdc vi chdt nhuw vitamin, axit amin, khodang chat.
Trong bai bdo nay, ching téi da tién hanh thiee nghiém ddanh gid dnh hwong cia nhiét do tic
nhdn sdy, ti 1é phdt séng siéu am gian doan dén chi phi dién nang riéng, sw thay doi mau sdc
va ham lwong protein cia nam moi sau khi sdy bang phirong phdp bom nhiét két hop séng
siéu am. Két qua cho thdy rang: vimg nhiét dé t = 40 + 50°C va ti 1é gian doan A = 0 = 0,4 sé
tao ra nhiing tdac déng tich ciee dén qud trinh sdy nam méi. Trén co s¢ d6, da xdy dung dwoc
cdc phwong trinh hoi quy danh gid dnh hwong dong thoi ciia cdc yéu t6 dau vao dén cdc chi
tiéudaura: Ar =53,2275—0,0267833P— 1,86875t—1,35833A4 + 0,000101333P>— 0,0425PA
+0,0189333F + 0,0825tA + 9,39583A4°; dE = 253,856 — 0,397383P — 10,1242t + 1,31667A
+ 0,00145533P> — 0,058PA + 0,1187831° + 27,5521A4°%; Pr = — 217,587 — 0,0391667P +
11,0675t + 88,58334 — 0,00111333P° + 0,0082Pt — 0,15PA — 0,135833¢% — 1,15t4 —
31,77084°. Bén canh dé nghién cvu ciing da xdc dinh dwoc mot ché dg Séy 101 wu: nhiét dé
say t = 45,17°C, cong sudt séng siéu am P = 144,02 W va ti 1é gidn doan A = 0,19 itng véi
chi tiéu dat dwoc la: chi phi dién nang riéng Ar = 5,31 kWh/kg, sw thay doi mau sdc dE =
11,54 va ham lwong protein Pr = 31,32 g/100g chdt kho.
Twr khéa: Bom nhiét, chi phi di¢n nang riéng, nam mdi, protein, song si€u am, su thay doi
mau sic.

EXPERIMENTAL STUDY TO DETERMINE THE APPROPRIATE DRYING MODE
OF TERMITOMYCES ALBUMINOSUS DRYING EQUIPMENT BY USING THE
HEAT PUMP COMBINED WITH ULTRASONIC WAVES

ABSTRACT

Termitomyces albuminosus is a nutritious food source. This type of mushroom contains
large amounts of protein, carbohydrates, fiber and micronutrients such as vitamins, amino
acids, and minerals. In this paper, we conducted experiments to evaluate the effects of drying
agent temperature, intermittent ultrasonic exposure on energy consumption, color changes
and protein content of termite mushroom after drying by the heat pump drying method
combined with ultrasonic waves. The results show that: the temperature range t = 40 + 50°C
and interruption A = 0 + 0.4 will create positive effects on the termite mushroom drying

'Truong Cao dang Ky thuat Cao Thing
2Truong Pai hoc Nong Lam TP. H6 Chi Minh
3 Truong Dai hoc Su pham K§ thuat Thanh pho Ho Chi Minh
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process. On that basis, regression equations were built to evaluate the simultaneous effects
of input factors on output indicators: Ar = 53,2275 — 0,0267833P — 1,86875t — 1,358334 +
0,000101333P°> — 0,0425P4 + 0,0189333F + 0,0825t4 + 9,395834%; dE = 253,856 —
0,397383P— 10,1242t + 1,31667A4 + 0,00145533P? — 0,058PA + 0,118783¢ + 27,55214°; Pr
=— 217,587 —0,0391667P + 11,0675t + 88,58334 — 0,00111333P° + 0,0082Pt — 0,15PA —
0,1358331> — 1,15tA — 31,77084°. In addition, the study determined the optimal drying mode:
drying temperature t = 45.17°C, ultrasonic power P = 144.02 W and intermittent ratio A =
0.19 corresponding to the achieved targets: energy consumption Ar = 5.31 kWh/kg, color
change dE = 11.54 and protein Pr = 31.32 g/100g dry matter.
Keywords: Heat pump, energy consumption, xerula radicata, protein, ultrasound, color

change.

1. PAT VAN DE

Nam mbi (xerula radicata) duoc danh gia
cao khong chi boi huong vi dgec ddo ma con
nho gia tri dinh dudng, nd chira nhiéu chat
dinh dudng da vi lugng nhu protein,
carbohydrate va chit xo, cung cac vi chét
nhu vitamin, axit amin va khoang chat [1].
Chinh vi vdy, ndm mdi c6 thé dap ng nhu
cau dinh dudng cho nhimg ngudi theo ché
d6 an thuan chay, gitp ho duy tri mot ché do
an udng can bang va lanh manh. Thi truong
thuc pham tir ndm c6 tiém ning tro thanh
mot lira chon chinh trong viéc thay thé cac
san pham dong vt trong twong lai gan [2].

Tuy nhién thdi gian bao quan cua nim
moi tuoi 12 trong dbi ngan, khoang 5 ngay.
Phuong phép hiéu qua nhét dé ting thoi han
sir dung ctia nam 1a sy kho, nham tach 4m
ra khéi vat liéu tir d6 han ché su phat trién
cua vi sinh vat gay hai. Séy bom nhiét c6 su
hd tro cua séng siéu 4m 1a phuong phap siy
két hop duoc danh gia co nhiéu vu diém nhu
giam chi phi sdy nhung van giit dugc chét
luong cua san pham [3 - 6].

Nghién ctu nay dugc thuc hién véi muc
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tiéu phan tich thyc nghiém cac ché do sy
khac nhau d6i v6i ndm méi bang phuong
phap sdy bom nhiét két hop song siéu am.
Tir d6 danh gia cac yéu tb tac dong dén qua
trinh sy nhu nhiét d6 tac nhan siy, cong suat
va ty 18 phat song siéu am dé tim ra ché do
sdy t6i vu. Két qua nghién ctru nay 1 co s
khoa hoc dé xdy dung qua trinh say t6i uu
cho cac san pham nong san khac tmg dung
trong ché bién bao quan va xuét khau.
2. VAT LIEU VA THIET BI THi
NGHIEM
2.1. Vat liéu

Vit lidu thi nghiém 1a nAm méi tuoi dugc
tréng tai thanh phé Bao Ldc, tinh Lam Déng,
Viét Nam.

Do 4m ban diu cua nAm duoc xac dinh
bang can sdy am: wo = 85,2% kga/kg VLA.

Do 4m yéu cau cta ndm sau khi sdy: 0, =
12% kga/kg VLA [7].
2.2. Thiét bi thi nghiém va dung cu do

Thiét bi str dung trong nghién ciru nay

12 may say bom nhiét két hop song siéu am
dugc thé hién theo so dd nguyén 1i & hinh 1.
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Hinh 1. So' d6 nguyén Iy hé thong sdy

Céc dung cu do duogc st dung trong nghién
clru ndy bao gom:

+ Can sdy 4m hang Kett mau FD - 720, thang
do 3 +50 g, d6 chinh xac + 0,5%.

+ Can dién tir hing Kendy mau WH - B20:
gi61 han do 10000 g, d6 chinh xac + 0,1g.
+Pong ho do nhiét ¢ — dd am hang Conotec
mau Fox - 300A: thang do -55,0 + 99,9°C, 0
+100% RH, d6 chinh xac nhiét d¢ £1% rdg
+ 1 digit va am do 1a £3% rdg + 1 digit.
+Pong ho do van tdc gié hing Lutron miu
AM - 4203: thang do 0,4 + 25 m/s, d§ chinh
xac:+2 % +1d

+ Pong ho do dién nang tiéu thy mau PZEM
- 061, nang lugng do 0 ~ 9999 kWh.

+ Cam bién do khdi luong hing CAS mau
BCL - 20L, giéi han do 10 kg, véi sai b +
0,03 %kgf.

+ M4y do mau hang CHN SPEC mau CS -

TAP CHi CONG NGHIEP NONG THON SO 55

10, pham vi do L*: 1 — 100.

2.3. Phuwong phap nghién ctru

2.3.1. Phirong phdp thuc nghiém don yéu
16.

Ap dung phuong phap thuc nghiém don
yéu t6 dé danh gia anh hudng cua nhiét do
tac nhan sdy, cong suat va ti 1& gian doan
song siéu 4m dén cac chi tiéu dau ra do 1a
thoi gian sdy, chi phi dién ning riéng Ar
(kWh/kg), su thay d6i mau sic dE va ham
lwong protein Pr (g/ 100g chat kho).

2.3.2. Phuong phdp thuc nghiém da yéu 1.

Ap dung phuong phap quy hoach thyc
nghiém bac II dé nghién ctu anh huodng
ddng thoi ctia ba yéu t6 nhiét d6 tac nhan siy,
cong suat va ti 1¢ gian doan song siéu 4m dén
cac chi tiéu dau ra. Ta tién hanh giai quyét

bai toan hop den sau:
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Hinh 2. M6 hinh bai toan hdp den mo ta qua trinh nghién ctru

Céc thong s6 dau vao gom: x; 1a cong suat
bd phat song siéu am P (W) duogc ké thira tir
cong trinh nghién ctru [8]; x2 1a nhiét do tac
nhan say t (°C) va x3 1a ti 1& phat séng gian
doan A dugc xac dinh thong qua thuc
nghiém don yéu t6.

Cac thong sd dau ra gdbm: Y1 1a chi phi
dién nang riéng Ar (kWh/kg); Y2 1a su thay
d6i mau sac dE va Y3 1a ham luong protein
ciia nim mdi sau qué trinh sdy Pr (g/100g
chat kho)

2.3.3. Phwong phdp nghién ciru t6i wu tong
quat.

Ap dung phuong phép t6i uu tong quat dé
t6i wu hoa cac thong sé dau vao nham xac

mt=100—%><(100—030)

Trong d6: wo 1a do 4m ban dau ciia nAm (%,
kga/kg VLA); o 1a d6 am clia nAm tai thoi
diém t (%, kga/kg VLA), mo 13 khéi luong
nam ban dau (g) va m: 12 khdi luong nim tai

Ar=L kWh/ke
m

Trong do: P 1a dién nang tiéu thu trong qua
trinh sy (kWh) va m 1 khéi lugng ctia nAm
trong mot mé sy (kg)

- Mau sic ctia ndm sau khi sdy: dugc do
ludng bang thong sé mau CIE Lab. Trong
do, gia tr1 L* thé hién do sang cua nam, dao
dong tir 0 dén 100, v6i 0 1a mau den va 100
la mau tréng; a* thé hién su chuyén doi tur

dinh mot ché do séy phu hop cho thiét bi séy
bom nhiét co6 hd tro séng siéu 4m vdi muc
tiéu 1a can d6i hop 1y gitra viéc tiét kiém chi
phi sy, giam d6 léch mau cia vat lidu va
tang ti 1& ham lugng protein san pham trong
qua trinh sdy.
2.4. Phwong phap xic dinh cac thong sb
cong nghé ciia qua trinh siy
2.4.1. Phuong phap do dac

Céc s6 liéu thuc nghiém trong nghién ctru
nay s€ dugc xac dinh theo cong thirc sau:
- P06 4m clia nAm méi tai tung thoi diém qua
trinh séy duoc xac dinh theo cong thire (1):

(1)

thoi diém t (g).
- Chi phi dién nang riéng clia qua trinh say

t

duoc xac dinh theo cong thuce (2):

)

mau do sang xanh 14 cay; b* cho biét su
chuyén d6i tir mau vang sang xanh da troi.
M4u tiéu chuan c6 cac gia tri L* = 92,58; a*
=231 vab*=1521. Sy chénh léch tong quat
vé mau sic (dE) giita miu nim sau khi sdy
va mau tiéu chuan dugc xac dinh theo cong
thae (3):

dE = (AL )’ +(Ad")? +(Ab'):
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- Ti 1€ phat song si€éu am gian doan duogc tinh theo cong thire (4):

Torr

A

Ton

Trong d6: Ton — thoi gian phét song siéu am;
Torr — thot gian ding phat song siéu am.
Véi A = 0: phat lién tuc; A = 0,2: phat 60s
dung 15s, A = 0,4: phat 60s dung 40s, A =
0,6: phat 60s dung 90s, A = 0,8: phat 60s
dung 240s.

- Ham lugng protein (g/100g ck): dugc xac
dinh theo phuong phap AVA-KN-PP.HL/01
tai trung tdm kiém nghiém va tu vin UDKH

AVATEK.

2.4.2. Phwong phdp xir 1y s6 liéu

S6 lidu duogc thu thap, luu trir va xi ly
bang phan mém Statgraphics Centurion 19.
St dung phuong phap hdi quy phén tich
phuong sai (ANOVA) dé xac dinh gia tri tri
clia céc hé so trong m hinh hdi quy da thirc.
Kiém tra murc y nghia ciia cac hé s6 hoi quy
theo céac tiéu chi vé théng ké (Student va
Fisher).

2.5. Quy trinh thuc nghiém

2.5.1. Thuc nghiém danh gia anh huong cua
nhiét do tac nhan scfy dén cdc chi tiéu dau

ra.

K& thira cong trinh nghién ctru [8] ta thiy
mirc cong sudt song siéu am va van toc tac
nhan siy anh huéng phu hop nhit dén cac
thong sd dau ra ciia qua trinh sdy ndm mébi la
P=125W va v=0,5 m/s. Do d6, nham danh
gia vung anh hudng cua nhié¢t do tac nhan
sdy dén chi phi say va chat lugng nam moi
sau khi sdy. Téac gia tién hanh thuc nghiém
sdy bom nhiét két hop cong suat siéu am 125
W va van téc TNS 14 0,5 m/s véi céc mire
nhiét d¢ 35 — 40 — 45 — 50 — 55°C.

2.5.2. Thuc nghiém danh gia anh huong cua
ti ¢ phadt séng gidn doan dén cdc chi tiéu dau

ra.

bé xac dinh vung dnh hudng cua ti 1€ gian
doan séng siéu am dén cac chi ti€u dau ra

TAP CHi CONG NGHIEP NONG THON SO 55

+T

(4)

clia qué trinh sdy, tic gia tién hanh thyc
nghiém siy ¢ mirc nhiét do 45°C va cong

OFF

sudt song siéu am 1a 125 W véi cac ty 1é gian
doan 1an lugt 12 0~ 0,2 — 0,4 — 0,6 - 0,8.
2.5.3. Thuc nghiém da yéu té xdc dinh dong
thoi anh hwong cia cdc théng sé6 dau vao
dén cdc chi tiéu dau ra

Thuc nghiém duge thiét 1ap ngiu nhién
theo m6 hinh ma tran bac II Box Benlken,
v6i sb thi nghiém dugc xac dinh theo cong
thirc (5): N=2k(k—1) +n,=2.33-1)+3
=15 (5)

Trong d6: k 1a sb yéu té dau vao nghién
ctru, no 1a s6 thuc nghiém 1ap & mirc co so.

Tir két qua thyc nghiém don yéu t6 va ké
thira cong trinh nghién ctu [8]:

+ Cong suat phat song siéu am x;: P= 100
+ 150 W. Khoang bién thién: Ax; = 25 W,
Mtrc co sO: x1° =125 W, Muec trén: x17 =150
W, Murc dudi: x;"= 100 W

+ Nhiét d tac nhan sdy xo: t =40 + 50°C.
Khodang bién thién: Ax, = 5°C, Miic co s0:
x2° = 45°C, Mitrc trén: x2* = 50°C, Muc dudi:
x2"=40°C

+ Ti 1€ gian doan phat song si€u am x3: A
= 0 + 0,4. Khoang bién thién: Ax; = 0,2;
Mt co sd: x3° = 0,2; Muc trén: x37 = 0,4;
Murc dudi: x37 = 0.
3. KET QUA VA THAO LUAN
3.1. Két qua thuc nghiém danh gia anh
hwéng cia nhiét dd tac nhan sy dén cac
chi tiéu dau ra.
3.1.1. Anh hudng ciia nhiét @ tic nhéan sdy
dén chi phi dién nang riéng

Hinh 3 cho thdy 4nh hudng cua nhiét do
tac nhan siy dén do giam am cta ndm mdi
theo thoi gian ¢ cac mirc nhiét do khac nhau.
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Hinh 3. Pudng cong sdy & cac muc nhi¢t do
khac nhau

Tir két qua thuc nghiém dugc thé hién
thong qua do thi hinh 4 cho thay, chi phi
dién niang riéng co6 xu hudng giam dan
khi nhiét d6 say tang. Chi phi dién ning
riéng giam manh nhét 13 tir mirc nhiét do
35 + 45°C, gitp tiét kiém duoc 28,5 % chi
phi say. O mirc nhiét do tir 45 ~ 55°C, chi
phi dién ndng riéng giam tur 5,97 kWh/kg
xudng 4,78 kWh/kg, tiét kiém duoc 19,9

Sy thany i o o1

L

Ml iy TRdS ML)

Hinh 5. Anh huong cua nhiét do dén su
thay d6i mau sac

Nhiét do tac nhan siy 1a yéu t6 anh
huong dang ké dén sy thay ddi mau sic
ctia nam sau khi sdy. D6 thi hinh 5 cho thay
khi sdy bom nhiét két hop véi séng siéu
am ¢ dai nhiét do tir 35 +45°C d6 Iéch mau
thay d6i khong dang ké tir 11,67 = 14,38.
Nhung khi tiép tuc ting nhiét d6 siy 1én

1h
- #*

Ehen midnig Nnerme [k Wh'kpd

i
Wkl 3 =iy PN

Hinh 4. Anh huéng cta nhiét do dén thoi gian

sdy va chi phi dién ning riéng

% nang lwong. Giai thich cho diéu nay la
do chi phi dién nang riéng phu thudc vao
thoi gian sdy. Vi cung diéu kién sdy két
hop véi séng siéu 4m c6 cong sudt song
siéu am 1a 125 W, nhiét do siy cang thap,
thoi gian sdy cang kéo dai va chi phi dién
nang riéng cang tang.

3.1.2. Anh hwéng ciia nhiét do tac nhan sy
dén sw thay déi mau sdc ciia san pham sdy

I prodeim g 104k ckij

Nhndt 3 THS"C)

Hinh 6. Anh hudng ctia nhiét do dén ham

lugng protein

50 + 55°C d¢ 1éch mau c6 xu hudng tang
manh. Nguyén nhan 1a vi khi sy ¢ nhiét
d6 cao c6 thé 1am phan huy hodc oxy hoa
cac sic to tr nhién trong ndm, do d6 mau
sdc cia ndm bj thay d6i nhiéu so véi miu
tiéu chudn.

3.1.3. Anh hwong cua nhiét do tac nhan
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sdy dén ham lwong protein

Tur két qua thyc nghiém thé hién thong
qua hinh 6 cho thdy anh huéng ctia nhiét
d6 say dén ham lugng protein thu dugc tir
nam méi sau khi séy. Cu thé, & murc nhiét
dé 35°C ham lugng protein thu dugc la
19,7 g/100g chat kho nhung khi ting nhiét
d6 say thi ham luong protein thu dugc
cang cao, & muc nhiét d say 45°C thi ham
luong protein thu duoc 1 cao nhéat — 28,5
g/100g chat khd. Nguyén nhan dan den
diéu nay 1a do khi nhiét do ting dong vai
trd nhu chét xuc tac cho cac phan 1 ing tong
hop nén protein [9]. Tuy nhién, khi tiép tuc
tang nhiét do say 1én 50 + 55°C thi ham
luong protein thu dugc cd xu hudng gidam
do nhiét d¢ cao lam ting tinh ky nudc va
su két ty bé mat, gay ra qua trinh oxy hoa

Hinh 7. Puong cong sdy vdi cdc ti 1é gidn
doan khac nhau

Tur két qua do thi hinh 8 cho thay rang
& ti 18 gian doan A = 0,2 thoi gian sy 1a
ngan nhat. Do d9, tiét kiém duoc dién ning
tiéu thu cho hé théng bom nhiét va bo phat
song siéu am, dan dén chi phi dién ning
riéng giam tir 5,97 kWh/kg xudng con 5,51
kWh/kg, giam 4,6%. Tuy nhién néu tiép
tuc tang ti 1¢ gian doan tur 0,4 1é€n 0,8 chi
phi dién nang cling s€ tang. Boi vi, dién

protein va lam thay d6i cac dic tinh chirc
ndng cua protein [10].

Dya vao cic phan tich trén cho thay,
nhiét do tac nhan séy la mét trong nhﬁ:ng
yeu t6 quyét dlnh dén chat lugng ciia nam
moi sau khi sdy. Vi viing nhiét do t=40
+ 50°C giup luu gitt dugc mau sic, ham
lu:(_rng protein ctia nim sau khi sy 13 tot
nhat véi thoi gian va chi phi siy pht hop.
3.2. Két qua thwe nghiém danh gia anh
huéng ciia ti 1¢ phat séng gian doan dén
cac chi tiéu dau ra
3.2.1. Anh hwong cia ti 1é gian doan séng
siéu am dén chi phz’ dién nang riéng

Hinh 7 cho thay anh hu:(mg cuatilé phat
song 51eu am gian doan dén do giam am
ctia ndm mdi theo thoi gian & cac ti 1é gian
doan khac nhau.

Ti bt phut sheg glin desn

Hinh 8. Anh huong cia ti 1¢ phat song dén
thoi gian say va chi phi dién nang riéng

nang tiéu thu cho b phat song siéu am da
giam nho c6 su gian doan nhung thoi gian
sdy kéo dai, din dén chi phi sdy ciing s&
tang. Piéu ndy ciing phit hop voi nhan dinh
cua nghién ctu [11].

3.2.2. Anh hwéng cua ti l¢ gidan doan song
siéu am den sw thay doi mau sdc cia san
pham sdy
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Hinh 9. Anh hudng cua ti 16 phat song
gian doan dén sy thay d6i mau sac

D6 thi hinh 9 cho thdy viing ti 1¢ gidn
doan anh huéng phu hop dén su thay doi
mau sic ctia ndm 14 A = 0 = 0,4. Két qua
nay c6 thé dugc giai thich nhu sau siéu am
1a dang song co khi lan truyén trong vat
li¢u, cac dao dong co hoc nay c6 kha nang
lam tdng nhiét do. Mat khac, trong qua
trinh phat song gian doan, hi€u ung nhiét
do ning lirgng siéu 4m truyén vao vat lidu
s& bj ngat quing, diéu nay gitp han ché sy
thay d6i vé mau sic [12]. Tuy nhién, & mirc
ti 1€ gian doan tur 0,6 + 0,8 do 1éch mau co
chiéu huéng ting ddng nghia vat liéu sau
khi sdy s& c6 mau sic léch nhiéu so véi
ban dau.

3.2.3. Anh hudng ciia ti 1é gidn doan séng
siéu am dén ham lwong protein

Dua theo két qua thuc nghiém duoc
thé hién thong qua hinh 10 cho thdy vai
ti 1€ gian doan A = 0 + 0,4 giup luu git
t6t ham luwong protein trong nAm sau qua
trinh say. Dic biét o ti 1¢ gian doan A= 0,2
ham lugng protein dugc bao toan dat 31,5

ain g | Ey

Haim Bivep poode

Ti b ik oo
Hinh 10. Anh hudng cua ti 1& phat song
gian doan dén ham lugng protein

g/100g chat kho. Tuy nhién khi tang ti 1¢
gian doan A = 0,6 +~ 0,8 ham luong protein
con luu gitt dugce c6 xu hudéng giam dang
ké. Két qua nay co thé duogc giai thich nhu
sau: khi sdy c6 ti 1& gian doan 16n, thoi gian
nam tiép xtc v6i nhiét dai, tir d6 1am ton
that ham lugng protein trong nam.

Tir cac phan tich trén cho thay, ti 16 phat
song siéu am gian doan 1a yéu té quan
trong tac dong dén qua trinh sy va vat liéu
sau khi sdy. Cu thé, & ving ti 1¢ phat song
gian doan A = 0 + 0,4 gilip rat ngan thoi
gian sdy, giam chi phi dién nang riéng, luu
gilt duge mau sic va ham protein ctia nAm
mdi t6t nhat.

3.3. Thue nghiém xac dinh ché do sdy
thich hop

Tir két qua thyc nghiém cho & bang 1,
sir dung phan mém Statgraphics Centurion
19 tién hanh phan tich phuong sai, phan
tich hdi quy da tim ra ham hoi quy Ar, dE
va Pr voi nhiét do séy, cong suét siéu am, ti

1€ phat song gian doan
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Bang 1. Ma tran két qua thuc nghiém

Thong s6 dau vao Thong s6 dau ra
STT
P t A Ar dE Pr
(W) (°O) (kWh/kg) (g/100g ck)
1 125 45 0,2 5,51 11,83 31,5
2 125 45 0,2 5,47 11,87 31,5
3 125 45 0,2 5.50 11,65 31,1
4 100 40 0,2 7,07 13.85 29,6
5 150 40 0,2 6,50 11,54 28,7
6 100 50 0,2 5,49 20,13 23,8
7 150 50 0,2 5,06 17,13 27,0
8 100 45 0 5,81 13,56 27,2
9 150 45 0 5,74 12,28 29,7
10 100 45 0,4 6,55 15,89 30,6
11 150 45 0,4 5,63 13,45 30,1
12 125 40 0 6,99 11,96 26,5
13 125 50 0 5,37 17,43 253
14 125 40 0,4 7,15 14,36 30,4
15 125 50 0,4 5,86 19,67 24,6

3.3.1. M6 hinh héi quy chi phi dién nang riéng
M&i quan hé chi phi dién ning riéng véi t, P, A dugc biéu dién bai ham hdi quy:
Ar = 53,2275 — 0,0267833P — 1,86875t — 1,35833A + 0,000101333P? — 0,0425PA +
0,0189333t> + 0,0825tA + 9,39583A? (6)
Ham diéu kién: 100 <P < 150; 40 <t<50; 0 <P <0,4 (R?=10,9988)

Hinh 11. Anh huéng cac hé sé hdi quy  Hinh 12. Anh hudng t, P dén ham chi
dén ham chi phi dién ning riéng Ar phi dién nang riéng Ar

Hinh 13. Anh huong t, A dén ham chi ~ Hinh 14. Anh huéng P, A dén ham chi
phi dién ning riéng Ar phi dién nang riéng Ar
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Dua d6 thi hinh 11 — 14 cho thay: ham hoi
quy (6) chiu anh hudng bac 1, bac 2 boi cac
bién doc lap gém nhiét do tac nhan séy, cong
suit song siéu am, ty 18 gian doan va céc
thanh phan twong tac gitra cap thong sb nhiét
do, ti 1€ gian doan va cong suét siéu am, ti 16
gian doan. Muc do va tha ty anh hudng céac
thong s6 duoc trinh bay cu thé trén hinh 11.

Nhiét do tac nhan sdy cang 16n thi chi phi
dién niang cho qua trinh sdy cang giam vi rat
ngan thoi gian sdy. Diéu nay duogc thé hién
thong qua do thi hinh 12, 13.

Tuong tu khi tang ti 1¢ gidn doan, chi phi
dién niang s& giam do rit ngan thoi gian siy
va giam di¢n nang ti€u thu tr bd phat song
siéu am. Tuy nhién khi tang ti I1¢ gian doan
vugt qua ngudng nao do, anh huong tich cuc
clia song siéu 4m 1én qua trinh sdy s& giam,
tir 6 thoi gian say kéo dai dan dén chi phi
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Hinh 15. Anh huong cac hé sé hdi quy

dén ham sy thay d6i mau sic dE

Hinh 17. Anh huong t, A dén ham sy
thay d6i mau sac dE
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dién nang riéng lai tang 1én. Didu nay dugc
thé hién thong qua do thi hinh 13, 14.

Khi cong suat song siéu 4m tang, chi phi
dién nang riéng s& giam do rat ngan thoi gian
sdy, tuy nhién khi vuot qua ngudng nao do,
mirc tiéu ton dién ning bod phat song cang
cao trong khi hiéu quéa hd tro siy cang giam
dan chi phi dién nang riéng lai ting 1én. M6i
quan hé nay duoc biéu dién trong d6 thi hinh
13, 14.

3.3.2. M6 hinh héi quy su thay doi mau sdc
ciia san pham sau khi sdy

Méi quan h¢ su thay ddi mau sic cta san
pham sau khi sdy véi t, P, A dugc biéu dién

bai ham hoi quy:
dE = 253,856 — 0,397383P — 10,1242t +
1,31667A + 0,00145533P2 — 0,058PA +
0,118783t> +27,5521A2 (7)

Ham diéu kién: 100 < P < 150; 40 < t < 50;
0<P<04

(R2=0,9935)

Hinh 16. Anh hudng t, P dén ham sy
thay d6i mau sic dE

Hinh 18. Anh huong P, A dén ham sy
thay d6i mau sac dE
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Can ctr vao dd thi hinh 15 — 18 cho thay:
ham ham hdi quy (7) chiu anh hudng bac 1,
bac 2 boi cc bién doc lap gém nhiét do tac
nhan sdy, cong suat song siéu am, ty 1& gian
doan va cac thanh phan twong tac gitta cip
thong s cong suat siéu am, ti 1¢ gian doan.
Mitc d6 va thtr ty anh hudng cac thong sb
dugc trinh bay trén hinh 15.

Khi nhiét d6 t tdng, sy thay d6i mau séc
¢6 chiéu huéng giam do rit ngan thoi gian
vat lidu say tiép xuc nhiét. Tuy nhién khi
nhiét dJ tang khi vuot qua ngudng nao do,
su thay d6i mau séc lai cang nhiéu. Diéu nay
dugc thé hién thong qua do thi hinh 16, 17.

Khi tang cong suat phat séng siéu am su
thay d6i mau sac s& giam, tuy nhién khi tiép
tuc ting vuot qua ngudng nao do, sy thay doi

Bl 8
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Hinh 19. Anh huéng céc hé s6 hoi quy
dén ham lugng Protein

e
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Hinh 21. Anh huéng t, A dén ham luong

Protein

Cin ctr vao d0 thi hinh 19 — 22 cho théy:
ham héi quy (8) chiju anh hudng bac 1, bac 2

TAP CHi CONG NGHIEP NONG THON SO 55

mau sic lai cang nhiéu. Piéu nay dugc thé
hién thong qua d6 thi hinh 16, 18.

Tir d6 thi hinh 17, 18 cho thiy ta can phai
2161 han ti 1€ gidn doan trong vung phu hop
dé gitp mau sic cua san pham sdy dugc luu
giit tot nhat.

3.3.3. M6 hinh héi quy ham lwong protein

Mdi quan hé ham lugng protein clia nAm
sau khi sdy véi t, P, A dugc biéu dién boi
ham hoi quy:

Pr=-217,587 — 0,0391667P + 11,0675t +
88,5833A — 0,00111333P%? + 0,0082Pt —
0,15PA —0,135833t> — 1,15tA — 31,7708A2

(8)
Ham diéu kién: 100 <P < 150; 40 < t < 50;
0<P<04 (R?=10,9973)

Hinh 20. Anh huong t, P d¢én ham
lugng Protein

P
Hinh 22. Anh hudng P, A dén ham
lugng Protein

bai cac bién doc 1ap gdm nhiét d tac nhan
say, cong suat song si€u am, ty 1€ gian doan
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va cac thanh phan tuong tac gitta cap thong
sO cong suét siéu am, ti 1¢ gian doan; cong
sudt siéu 4m, nhiét do va nhiét do, ti 1é gian
doan. Muc do va thir ty 4nh hudng cac thong
s6 dugc thé hién trén hinh 19,

Theo chiéu ting cua nhiét do dén mot gidi
han cuc dai ciing s& tac dong gitip bao ton
ham lugng protein cua nim, boi vi nhiét do
sdy tang 1a chat xGc tac cho cac qua trinh
tong hop protein duoc dién ra. Nhung néu
tang nhi¢t do séy vuot qua diém cuc dai, lac
nay ham luong protein ctia ndm sau khi say
c¢6 chiéu hudéng giam vi khi sy ¢ nhiét do
cao protein s& bi oxi hoa dong thoi cling s&
thay d6i cdu tric va chirc nang. Mdi quan hé
nay dugc biéu dién trong do thi hinh 20, 21.

Anh huéng cta cong suit song siéu am
kha phure tap, phu thude vao ty 1€ gian doan,
moi quan hé ciia cong suét song siéu am dén
ham lugng protein cé thé dong bién hodc

3.3.4. T6i wu héa chi phi dién néng riéng, sw
thay doi mau sdc va ham lwong protein

Két qua giai bai toan téi wu da muc
tiéu nhu sau:
- Ham da muc tiéu: dE — min; Ar — min;
Pr — max
- Ham diéu kién: 100 < P < 150,40 < t <
50, 0<A<04
- Cac thong sd t0i vu: Cong suat song siéu
am P = 144,02 W; nhiét do tic nhan siy t =
45,17 °C; ti 1€ phat song gidn doan A = 0,19
- Céc chi tiéu tdi vu: chi phi dién ning
riéng: Ar = 5,31 kWh/kg; su thay d6i mau
sic dE = 11,54; ham lugng protein Pr =
31,32 g/100g chat kho.

Dé danh gid mirc do tin cdy cia mo hinh
tac gia tién hanh siy thyc nghiém véi cung
mot ché do tim dugc & trén, két qua dugc ghi
nhén & bang 2.

nghich bién.
Bang 2: Thong sb dau ra o ché do t6i vu
Thong s6 dau ra Ar (kWh/kg) dE Pr (g/g chat kho)
Gia tri du doan 5,31 11,54 31,32
Gia tri thuc nghi€ém 5,48 11,97 30,80

Theo két qua ¢ bang 2 ta thay sai so cua
gia tri thong sb dau ra Ar (kWh/h), dE, Pr
(g/100g ck) so véi gi tri du doan lan luot 1a
3.2 %; 3,7 % va 1,6 %. Sai s6 nay theo tac
gia 1a chap nhan dugc. Sai s6 nay c6 thé 1a
do diéu kién va méi truong thi nghiém, do
thiét bi thi nghiém va qu4 trinh do dac.

4. KET LUAN

Bai bao trinh bay nghién ctru thyc nghiém
danh gia sy anh huéng ciia nhiét do sdy va ti
1¢ phat séng gian doan dén céc chi tiéu dau
ra 12 chi phi dién nang riéng, su thay d6i mau
sic va ham luong protein cia nidm sau khi

sdy. Tir d6 lam co s& dé xéac dinh ché do say
thich hop trong thiét bi siy ndm mdi bang
phuong phap bom nhiét két hop song siéu
am. Két qua duogc thé hién nhu sau:

Ar = 53,2275 — 0,0267833P — 1,86875t —
1,35833A + 0,000101333P? — 0,0425PA +
0,0189333t> + 0,0825tA + 9,39583A2

Ham didu kién: 100 <P < 150; 40 <t < 50;
0<P<04 (R*=10,9988)
dE = 253,856 — 0,397383P — 10,1242t +
1,31667A + 0,00145533P*> — 0,058PA +
0,118783¢ +27,5521A2
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Ham diéu kién: 100 <P < 150; 40 < t < 50;
0<P<0,4 (R*=0,9935)
Pr=— 217,587 — 0,0391667P + 11,0675t +
88,5833A — 0,00111333P2 + 0,0082Pt —
0,15PA — 0,135833t2 — 1,15tA — 31,7708A2

Ham diéu kién: 100 <P < 150; 40 <t < 50;
0<P<04 (R*=0,9973)
Sau khi tién hanh tdi vu hoa céc thong s6
dau vao, da tim ra mot ché do say phu hop
cho thiét bi séy bom nhiét c6 hd trg séng siéu
am nhu sau: nhiét do séy t=45,17 °C, cong
sudt song siéu am P = 144,02 W va ti 1¢ gian
doan A =0,19. Ung vo1 chi tiéu dat duoc la:
chi phi dién nang riéng Ar = 5,31 kWh/kg,
su thay d6i mau sic dE = 11,54 va ham
luong protein: Pr = 31,32 g/100g chét kho.
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ANH HUGNG CUA XU LY NHIET DEN MOT SO TINH CHAT VAT LY
CUA GO SA MOC (Cunminghamia lanceolats)

GS.TS. Pham Vin Chuwong’, TS. Nguyén Trong Kién’,
TS. Nguyén Thi Vinh Khanh!, TS. Lé Ngoc Phiréc!
TOM TAT
Xur Iy nhiét la phwong phdp dwoc sir dung dé cdi thién mot sé tinh chdt ciia gé6 nham mé
réng pham vi sir dung va kéo dai tuéi tho (ting do bén sinh hoc) ciia gb. Mic dii phirong
phadp nay thuong lam giam dé bén co hoc, nhung mot sé tinh chat nhwe do on dinh kich
thuoc, kha nang chéng hut nuwoc dwoc cai thién dang ké khi so sanh véi gé chira qua xir 1.
Bai viét nay trinh bay két qua nghién ciru dnh hwong ciia xir 1y nhiét dén mét sé tinh chdt
vdt Iy ciia g6 Sa méc (Cunninghamia lanceolata). Cdc mdu gé cé kich thiede (réng x day x
dai: 20 x 20 x 25 mm) dwoc xir 1y qua hai giai doan. Giai doan thir nhat, cdc mau goé dwoc
xw Iy ¢ ba murc nhiét do (140 °C, 160 °C va 180 °C) voi ba murc thoi gian (2 gio, 4 gio va 6
gio). Giai doan thir 2, cdc mau gé sau khi lam néng dwoc xie 1y bién tinh ¢ ba mirc nhiét ¢
(140 °C, 160 °C va 180 °C) trong thoi gian 12 gic. Cac mdu sau khi xir Iy nhiét dwoc ngdm
nuée trong thoi gian 24 gio va sau dé say khé. Qud trinh ngdm nudce - sdy khé dwoc thuc
hién véi 7 chu ky. Céc tinh chdt nhie: Khoi wong riéng, khd ndang chong trivong no, hiéu lwc
chong hit nwée da dwoc nghién ciru va phan tich. Két qua nghién ciu cho thdy: kha ndng
chong truong no (ASE), hiéu luc chong hit mede (WRE) ciia go tot nhdt & ché dé xir 1y véi
nhiét @é 180 °C trong thoi gian 6 gio; khoi lwong riéng giam dan khi ting nhiét dg va kéo
dai thoi gian xur [y.
Tir khéa: Hiéu luc chéng hut nuée, Kha ning chéng truong nd, Sa moce, Xir Iy nhiét
EFFECT OF THERMAL TREATMENT ON SELECTED PHYSICAL
PROPERTIES OF SA MOC (Cunninghamia lanceolata) WOOD

ABSTRACT

Thermal treatment is a method used to improve some properties of wood in order to extend
the range of uses and extend the life (increase the biological durability) of wood. Although
this method usually reduces the mechanical strength, some properties such as dimensional
stability and water resistance are significantly improved when compared to untreated wood.
In this article present the results of research on the influence of the thermal treatment on
some physical properties of Cunninghamia lanceolata wood. Wood specimens (20x20x25
mm) were treated in two step. At first step, samples were heat treated in three diffirent
temperature (140 °C, 160 °C and 180 °C) for three diffirent durations (2h, 4h and 6h). At
second step, heat-treated samples were cured based on the first step treatment temperatures

'Truong Pai hoc Lam nghiép
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(140 °C, 160 °C and 180 °C) for 12 hours. The treated samples were first soaked in water
for 24 hours, and then oven drying. The soaking-drying cycles were repeated for seven

times. Oven-dried density, anti-swelling efficiecy (ASE) and water- repellency effectiveness

(WRE) were analyzed. The data analysis indicated that the best anti-swelling efficiecy value

and water- repellency effectiveness were achived at 180 °C in 6 hours, and the oven-dried

density was lost due to the treatment.

Keywords: Anti-swelling efficiecy (ASE), Cunninghamia lanceolata, Thermal treatment,

Water- repellency effectiveness (WRE)
I. PAT VAN PE

X Iy nhiét 1a phuong phap xir Iy g6
trong diéu kién moi truong c6 chat bao vé
nhat dinh (khong khi thudng, hoi nudc, khi
tro,...) & nhiét do tir 160 °C dén 260 °C. G
sau khi dugc xtr Iy bang phuong phép nay
c6 do 6n dinh kich thuéc va kha ning
chéng chiu moi trudng cao hon so voi gb
khong xur Iy (D. P. Kamdem et al., 2002;
D. Kocaefe et al., 2008). Xur Iy nhiét cho
g0 noi chung va bién tinh nhiét gd noi riéng
la mot giai phap than thién véi moi trudng
do trong qua trinh xur Iy khong st dung hoa
chat, vi thé phuong phap nay da duoc tng
dung & nhidu qudc gia trén thé gisi, dic
biét 1a & cac nudéc Chau Au nhu Ha Lan,
Phan Lan, Phép, btic, Latvia (B. Esteves va
H. Pereira, 2009). O Viét Nam ciing d c6
mot sd cong trinh nghién ciu ap dung
phuong phéap xur Iy nhiét dé cai thién d6 on
dinh kich thudc, ting do bén ty nhién cua
g0, nhu: “Nghién ctru 4nh huéng cua xir Iy
nhiét dén do 6n dinh kich thudc va mau sic
cia gb keo lai” cia Vu Manh Tuong va
Jian Li (2010); “Xir Iy nhiét cho gd Keo la
tram da qua xu ly cham chay” cia Pham
Van Chuong va Vi Manh Tuong
(2013), “Nang cao d6 oOn dinh kich
thudc cho gd Keo tai twong” cua Tran
Vian Cha (Tran Van Chu, 2013), “Anh
huéng cua xir 1y thuy - nhiét dén mot sd
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tinh chit vat Iy coa gd Bach dan” cua
Nguyén Vin Dién va Pham Vin Chuong
(2014), “Nang cao kha nang chiu nudc cua
g6 Keo lai khi xtr 1y trong diéu kién c6 khi
Ni to bao vé&” cta Tran Van Cha va Vi
Manh Tuong (2015), “Kha ning chdng nim
muc tréng ctia gb Sa moc duge xur ly béng
phuong phap nhiét — co” cua Nguyén Thi
Tuyén va cong sy (Nguyen Thi Tuyen el
al., 2023), “Anh huéng cta ché do xir Iy
nhiét — co dén tinh chét vat 1y va co hoc cua
gd Sa moc” ciia Nguyén Thi Tuyén va cong
su (Nguyén Thi Tuyén va cong su, 2022).
Cac két qua nghién ciru déu cho thay, tinh
on dinh kich thudc, do bén ty nhién cua gd
déu dugce cai thién o rét. Tuy c6 nhiing wu
diém néu trén, cong nghé xir 1y nhiét cho gd
cling c6 nhitng nhuoc diém, nhu: giam do
bén co hoc, giam khdi luong riéng cua gd
khi nhi¢t d§ qué cao (16n hon 200 °C).

Sa moc (Cunninghamia lanceolata)
1a cay thuong xanh g 16n than thing don
truc, tan hinh thap; vé mau nau xam cé céac
vét nut doc. Canh moc vong va trai déu trén
than cdy, phan canh thip. Sa moc phat trién
thich hgp & cac vung c6 lugng mua hang
nam tir: 900 - 2350 mm, do am tuwong d6i
hang thang trén 80%, nhi¢t dJ thich hop tu:
16 °C - 19 °C, d6 cao so v6i muc nude bién
trén 1500 m. Sa moc 13 loai cdy ua sdng &
cac vung it gi6, nhiéu swong mu; loai dat c6
do pH tir 4,7 - 6,4 va ty 1€ C:N tr 6,8 - 16,0.
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O Viét Nam, Sa mdc duoc tréng va phat
trién twong ddi tot & cac ving Bic Ha, Sa
Pa tinh Lao Cai va mot s6 vung thudc tinh
Ha Giang, Cao Béng, Lang Son. Sa moc la
lodi cdy phat trién twong ddi nhanh, ting
truong vé dudng kinh dat khoang 1,2 — 1,4
cm/nam. Hién nay Sa mdc chi dugc su
dung chu yéu & dang g tron, 1am nha néng
thon, nong cu,... pé nang cao gia tri kinh
té, gia tri st dung cua gb Sa moc (dang gd
tron, gd xé, van ghép...), nghién ciru nay ap
dung cong nghé xir Iy nhiét nhim nang cao
d6 6n dinh kich thudc, han ché cong vénh
khi str dung ¢ dang gd xé va cac chi tiét do
moc.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Vat liéu nghién ciru

Gb Sa moc 15 tudi khai thac & huyén
Bic Ha, tinh Lao Cai. Xé phoi theo dang
van xé xuyén tam, sau d6 cit thanh cic mau

g0 thi nghiém: 35 mau/ serie thi nghiém (30
mau xtr Iy va 05 mau ddi ching) co kich
thude 20 x 20 x 25 mm va sdy trong ti siy
& nhiét d6 103 + 2 °C dé dat d6 am 12 —
15%; x4c dinh dinh khdi luong cua timg
mau trude khi xtr Iy nhiét.
2.2. Phuong phap nghién ciru

Budc 1: Cac mau gd duge xir 1y qua
2 giai doan: (1) Giai doan 1: gia nhi¢t cho
gd voi cac muc nhiét do va thoi gian khac
nhau; muc dich cia giai doan nay la hinh
thanh phenol phéan tir luong thap tir lignin
va aldehyde tir hemicellulose. (2) Giai doan
2: 1a giai doan xu 1y bién tinh, cdc mau gb
sau khi dugc lam néng ¢ nhiét do cao tiép
tuc duoc duy tri trong 12 gid; muc dich giai
doan nay la tao phan ung da tu gitra phenol
va aldehyde dé hinh thanh hop chit ky nudc.
Thong s6 ché d6 xu 1y nhiét dugc thé hién
nhu Bang 1.

Bang 1. Thong s6 ché dé xir Iy nhiét cho gb Sa méc

Giai doan 1: Xir ly gia nhiét cho gb

Nhiét d§ (°C) 140 160 180
Thoigian(gio) | 2 | 4 [ 6 2 | 4 | 6 2 | 4 | 6
Giai doan 2: Xir ly bién tinh
Nhiét d§ (°C) 140 160 | 180

Thoi gian (gio)

Budc 2: Cac miu gb sau khi xur Iy dugc sy
kho kiét trong tu sdy thi nghiém, sau do tién
hanh do kich thudc va can khéi luong cua
tirng mau.

Bude 3: Ngdm maiu trong nudec véi
thoi gian 24 gio, do lai kich thudc va can
lai khéi lwong timg mau dé tinh kha ning
chéng trwong né va hiéu lyc chéng hut
nudce.

TAP CHi CONG NGHIEP NONG THON SO 55

Budc 4: Lap lai cac bude 2 va bude
3 thém 6 1an (chu ky 7 lan 1ip) dé danh gia
chinh xdc mirc d6 6n dinh kich thuée va
kha ning khang nudc cia gb sau khi xir ly
nhiét.
2.3. Cac chi tiéu danh gia
- Ton hao khéi luong riéng: Puoc danh gia
bang cach so sanh giira khéi luong riéng
cia gb khong xtr 1y va gd duoc xir 1y & cac
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ché do khac nhau. Pdng thoi so sanh giita
khéi luong riéng cua gd sau khi xu Iy

nhung khéng ngdm nudc siy khd so véi

mau cd xu ly ngdm nude - say khé 7 chu

ky.

- Kha ning chéng truong nd dugc xac dinh theo cong thirc (1.1):

ASE (%) =

Trong do:

a;—as

—=x100
az

(1.1)

ASE (%) — kha ning chéng truong né/ din né

ai - d6 truong nd thé tich trung binh ctia mau ddi ching, %;

as - d6 truong nd thé tich trung binh cia mau da xu 1y, %.

Do truong né thé tich (a;) duoc tinh theo cong thic (1.2):

Vi—-Wo

a = —— x 100%

0

Trong do:

(1.2)

Vi — thé tich mau sau khi ngdm nuéc, cm?;

V. - thé tich mau sau khi sdy kho kiét, cm®.

- Hiéu luc chéng hit nude (WRE) duoc xac dinh theo cong thuc (1.3):

WRE (%) = TlT;
1

Trong do:

2 100 (1.3)

WRE (%) — hiéu luc chéng hit nuée

T1 — do hiit nu6e trung binh ctia mau d6i ching, %;

T> - @ hit nudce trung binh ctia mau da xtr 1y, %.

D0 hut nude (Ti) dugc tinh theo cong thire (1.4):

Wi1— Wy
Ti ==
Wo

Trong do:

x 100%

(1.4)

W — khéi lugng mau sau khi ngam nuéc, g;

W2 — khdi lwong mau sau khi siy kho kiét, g.

III. KET QUA NGHIEN CUU VA
THAO LUAN
3.1. Ton hao khoi lwong riéng ciia gb sau
khi xir ly nhiét

Khéi lugng riéng phan 4nh ham
lugng vat chét trong vach té bao g0, 1a mot
chi tiéu quan trong dé danh gia va phan

hang chét lugng gb. Pdng thoi, khéi lugng
riéng ciing 1a chi sb quan trong c6 lién quan
chat ch& dén d6 bén co hoc cua 0.

Két qua kiém tra khdi luong riéng
ciia gd xtr Iy & cac ché d6 khac nhau duoc
thé hién nhu Bang 2 va Hinh 1.

Bang 2. Khéi lwong riéng ciia gd Sa méc & cac ché dd xir 1y, g/cm?

Khoi lwgng riéng (g/cm?)

Ché a6 xir Iy (nhiét d - thoi gian)

bC |140-2

140-4

140-6/160-2/160-4160-6/180-2180-4|180-6

Trude khi ngdm nuée | 0,32 | 0,31 | 0,29

0,27 10,29 | 0,28 | 0,26 | 0,27 | 0,25 | 0,22
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(0,01)[(0,01)[(0,02)[(0,01)[(0,02)(0,02)[(0,01)[(0,02)[(0,01)[(0,02)
Sau 7 chu ky 0,31 0,3 10,280,226 |0,27 [ 0,26 | 0,24 | 0,25 0,22 | 0,21
ngam nude — sdy kho  (0,02)((0,01)/(0,01)/(0:02)((0,02)((0,01)[(0,02)((0,01)|(0,02)|(0,02)

Ghi chu: - BC la mau doi chung; tri so trong ngodc don (...) la do léch chudn
Khai lwgng riéng & cac ché dd xir ly khac nhau

0.35

0.3
2

£ 0.25
2

g 02

<

g 0.15
]

o 01
K=
x

0.05

0

140-2 140-4 140-6 160-2 160-4 160-6 180-2 180-4 180-6
Nhiét dé va thei gian xur ly
® Trwéce khi ngdm nwéc Sau 7 chu ky ngdm nwérc - say kho

Hinh 1. Khoi lrgng riéng ciia g6 Sa mdc & cac ché dd xir Iy khac nhau

Két qua Bang 2 cho thiy nhiét do va thoi
gian xir Iy anh hudng 16 nét dén khdi luong
thé tich cta gd; khi ting nhiét do va thoi
gian xur 1y ton that khéi lwong riéng tang.
Cu thé: (1) & muc thoi gian xir 1y 2 gio, ton
that khdi lugng riéng 1a 3,13%, 9,38% va
15,63% (twong ung véi nhi¢t do 140 °C,
160 °C va 180 °C); (2) & muc thoi gian xtr
Iy 4 gio, ton that khoi lwong riéng 13 9,38%,
12,50% va 21,88% (twong tng voi nhiét do
140 °C, 160 °C va 180 °C); va & muc thoi
gian xir Iy 6 gio, ton that khoi lugng riéng
la 15,63%, 18,75% va 31,25% (tuong Ung
v6i nhiét do 140 °C, 160 °C va 180 °C). O
cung mot ché do xir 1y, khbi luong riéng
ciia gd trude khi ngdm nudc déu 16n hon
khéi lwong riéng cua gb sau 7 chu ky ngam
nudc — séy kho. Anh huong cua nhiét do

TAP CHi CONG NGHIEP NONG THON SO 55

dén ton that khdi lugng riéng 14 16n hon so
v61 anh huong cia thot gian xur ly.

Nguyén nhan khi nhiét d§6 xu ly
tang, thoi gian xtr Iy dai cac chét chiét suat
c6 phan tir luong thap trong gd bi loai ra
ngoai (bay hoi), hemicellulose va lignin bi
nhiét phan hinh thanh cic chit trung gian
phan tir lwong thidp mot phan bi bay hoi
thoat ra ngoai (dic biét 1a thanh phan
polysaccharide).

3.2. Kha ning chéng trwong né cia gb
sau khi xir Iy nhiét (ASE)

Kha niang chong truong né danh gia
d6 6n dinh kich thudc cua gb. Kha ning
chéng truong né cao thi g cang 6n dinh,
mirc d0 cong vénh, bién dang, co rat, dan
nd nho.
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Két qua kiém tra kha nang chong
truong nd cua gd xir Iy & cac ché do khac

nhau duoc thé hién nhu Béang 3 va Hinh 2.

Bing 3. Kha ning chong trwong né ciia gd Sa mdc & cac ché dd xir ly, %

ASE (%) Ché d xir 1y (nhiét d§ - thoi gian)
140-2 | 140-4 | 140-6 | 160-2 | 160-4 | 160-6 | 180-2 | 180-4 | 180-6
Trude khi ngdm nuée | 27,6 | 29,6 | 36,6 | 34,2 | 38,8 | 42,0 | 42,4 | 45,8 | 47,4
3,51 32) ] 3.8 |37 | (40) | (42) | (3,8) | (41) ]| (43)
Sau 7 chu ky 16,8 | 17,3 | 24,3 | 22,1 | 27,4 | 30,2 | 32,5 | 33,1 | 35,2
ngam nudc —sdy kho | (2,8) | (2,7) | (2,5) | (2,8) | 2.4) | (2,7) | (2,9) | (2,8) | (3,1)

Kha néng chéng trwong n& & cac ché dé xir ly khac nhau

Kha nang chang trwong n&, %

L I
I | I | I
140-2 140-4 140-6 160-2

B Trwéc khi ngdm nwérc

Nhiét d6 va theri gian xr Iy

I
160-4 160-6 180-2 180-4 180-6

Sau 7 chu ky ngam nwéc - say kho

Hinh 2. Khi ning chong trwong né ciia g6 Sa moc & cac ché do xir Iy khac nhau

Két qua Bang 3 cho thay nhiét do va
thoi gian xtr 1y anh huéng rd nét dén kha
ning chdng truong nd cia gb; khi ting
nhiét d6 va thoi gian xir Iy kha nang chong
truong né ting ro rét. Cu thé: (1) & mic
thoi gian xu 1y 2 gid, kha ning chdng
truong nd la 27,6%, 34,2% va 42,4%
(twong tmg véi nhiét d6 140 °C, 160 °C va
180 °C); (2) & muc thoi gian xtr 1y 4 gio,
kha nang chdng truong né 14 29,6%, 38,8%
va 45,8% (tuong trng voi nhi¢t d§ 140 °C,
160 °C va 180 °C); va ¢ murc thoi gian xu ly
6 gio, kha nang chéng truong no 1a 36,6%,
42,0% va 47,4% (tuong Umg véi nhi¢t do
140 °C, 160 °C va 180 °C). O cing mdt ché
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do xtr 1y, khéi luong riéng cua gd trudce khi
ngam nudc déu 16n hon khéi luong riéng
ctia gd sau 7 chu ky ngdm nudc — siy kho.
Anh huéng coa nhiét do dén kha ning
chéng truong nd 13 16n hon so véi anh
hudng cia thoi gian xur ly.

Nguyén nhan khi nhiét 4o xu ly
tang, thoi gian xtr 1y dai lignin bi nhiét phan
manh va tao ra mdt lugng 16n phenol phan
tu luong thép; hemicellulose bi nhiét phan
va tao ra aldehyde. Sau d6 phenol phan tng
v6i aldehyde tao thanh nhuya phenol —
formaldehyde 1a mot polyme c6 kha nang
khang nudc rat tot. Cu thé:
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- Giai doan 1: hinh thanh metylol phenol
C7Hs0O2 & céc vi tri octa va para

- Giai doan 2: Phan Ung trung hgp cua
metylol phenol C7HgO» bao gdm phan tng
cong cua C7HgO2 va phan tng cua metylol
phenol vé&i phenol phan tir lugng thap;

nhitng phan tng nay déu la théng qua lién
két (-CHx-) hoic lién két (-CH,—O—CH»-)
tir tiéu phan tir lién két thanh dai phan tir
(Pham Vian Chuong va Nguyén Trong
Kién, 2013).

OH O
CHaH IM,J + CHO
OH 5 Moy ~ 0H
CHAOH E.p"j::]-l;:m
O RSNy on OH i
g [:*“-} CHOH + CHO —— CHOH
‘LLJ"'Il
CH-0OH

Q1 CH
o CHOH HOHL " CHOH
g s CHA) - = L‘_‘f,'
CHOH CHAM

- Giai doan 3: Cac san pham trung gian (polyme) tiép tuc phin Ung tring ngung dé tao

thanh nhyua phenol — formaldehyde

OH OH oH on
_.--'"ﬂ '\-.\_IHﬂ]II g w fIH.IH I..ﬂ-"r - rli - {-FI_I”I + J‘ljl
! i + I - | |
i, e e o T
AN l.l!,l!]l
nH (i M
2w CH I S i
[ 1l
| ] |
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- F | | - ! LHAMH
CH, b l.IH, L
Py i A}
e '| Pl -
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LM (ol | ]
1k tl_ll il O
e CHy=¢” SOEHOH AN ey o A CHOH
13 =
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CHAOH CHAH
OH
i OH (1H UH | j
£y CH - N CH - N - - ¢ N cnon
N | '] | | | |77 enHD s
3 ) by 5
CHOH CHAMH
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3.3. Hiéu luc chong hit nwéc ciia gd sau
khi xir ly nhiét (WRE)

Hiéu luc chéng hut nuée danh gia
kha ning hut nuée, hit am cua gd. Kha
ning chdng hut nude cao tirc 13 kha ning
ky nuéc cua gb tot, dd 4m thing bang cua
gd thip trong qua trinh st dung. Piéu nay

khong nhitng han ché sy cong vénh ma con
nang cao d6 bén ty nhién cta gd (chdng
nim mdc, ndm muc va con trung).

Két qua kiém tra hiéu luc chong hut
nude cua gd xu 1y & cac ché do khac nhau
duogc thé hién nhu Bang 4 va Hinh 3.

Béang 4. Hiéu luc chéng hiit nwée ciia gb Sa moc & cac ché do xir ly, %

Ché dp xir 1y (nhiét d9 - thoi gian)
WRE (%)
140-2 | 140-4 | 140-6 | 160-2 | 160-4 | 160-6 | 180-2 | 180-4 | 180-6
Trude khi ngdm nuée | 18,2 | 21,8 | 24,9 | 23,1 | 26,2 | 27,2 | 27,0 | 28,6 | 29,7
(2,5 (22| 28 (2,8 |G, | (29 | (28|30 | 3,1
Sau 7 chu ky 13,1 [ 16,2 | 19,0 | 17,1 | 20,3 | 21,2 | 20,8 | 23,6 | 24,0
ngdm nu6e — say kho | (2,2) | (1,9) | (2,0) [ (2,1) | (24) | (2,3) | (2,2) | (2,3) | (2.5)

w
o
o

Hiéu lwc chéng hat nwéc & cac ché dé xir ly khac nhau

- =S, NN W
o o o o1 o
o © ©o o o

Hiéu lwc chéng hit nwée, %

g
o

I

140-2 140-4 140-6 160-2

g
o

m Trwéce khi ngdm nwéc

Nhiét dé va th&i gian xir ly

160-4 160-6 180-2 180-4 180-6

Sau 7 chu ky ngdm nuwérc - say kho

Hinh 3. Hiéu lwe chéng hit nwée ciia gd Sa méc & cac ché dd xir Iy khac nhau

Két qua Bang 4 cho thiy nhiét d6 va
thoi gian xtr 1y anh huong rd nét dén hiéu
luc chéng hat nuée cua gb; khi ting nhiét
do va kéo dai thoi gian xt 1y hiéu luc
chéng hut nudc ting rd rét. Cu thé: (1) ¢
mirc thoi gian xir 1y 2 gid, hiéu luc chdng
hat nude 1a 18,2%, 23,1% va 27,0% (tuong
ung voi nhiét d§ 140 °C, 160 °C va 180 °C);
(2) & muc thoi gian xur ly 4 gio, hiéu luc
chdng hut nude 1a 21,8%, 23,1% va 28,6%
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(twong Gng véi nhiét do 140 °C, 160 °C va
180 °C); va & muc thoi gian xtr ly 6 gio,
hiéu lyc chéng hit nude 1a 24,9%, 27,2%
va 29,7% (tuong trng voi nhiét d§ 140 °C,
160 °C va 180 °C). O cung mot ché do xir
1y, hiéu lyc chdng hat nude cua g trude
khi ngdm nuéc déu 16n hon hiéu luc chong
hat nuée cua gd sau 7 chu ky ngdm nudc —
sdy kho. Anh huong cta nhiét do dén hiéu
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luc chéng hiat nudc 16n hon so véi anh
huong cua thoi gian xu ly.

Nguyén nhan: hiéu luc chéng hut
nude cao cua g bién tinh nhiét chu yéu la
do sy phan huy hemicellulose va lignin ¢
nhiét do cao, didu d6 dia lam giam ai lyc
ctia gd dbi véi nude va am. Cac nhom OH
bi loai bé da 1am giam tinh wa nudc cua gb
(Darius Albrektas et al. (2020). Viéc giam
va mat nhom OH ciing lién quan dén nhiing
thay doi vé @ hut 4m va ning luong bé mit
(lam uét) cua gd, goc tiép xuc giita gd va
nudc tdng, gidm cac vi tri hép phu chinh
cta cellulose voi nudc. Pong thoi xur 1y
nhiét lam ting lién két chéo trong céc
polyme thanh t& bao, han ché kha ning
trwong 1én dé chtra cac phan tr nude di hap
thu tai thanh té bao; md dun dan hoi cua
thanh té bao tang lam giam mirc do chua
nudc. Qua trinh xr 1y nhiét hinh thanh nhya
phenol — formaldehyde trong gd, day chinh
1a chit ky nude cé tac dong ngin can quéa
trinh tham thdu nudce vao trong vach té bao.
4. KET LUAN

Xt ly nhiét do cao nhim muc dich
6n dinh kich thudc véi nhigt do tir 140 °C
dén 180 °C (ché d6 thermo-S) di anh
hudng rd nét dén mot so tinh chat vat 1y cia
g6 Sa moc (kha ning chdng truong ng, hiéu
lwc chéng hut nude va khdi lugng riéng).
Két qua nghién ctu cho thdy, kha ning
chéng truong no dat t6i 47,4 %, hiéu luc
chéng hit nude dat t6i 29,7% & ché do 180
°C va thoi gian xtr Iy 6 gid; tuy nhién & ché
d6 nay khéi lugng riéng cia gd giam toi
31,25%. Nhiét d0 va thoi gian 1a nhitng
nhan t6 tac dong dén su thay ddi tinh chét
vat 1y cuia g6, tuy nhién mic d6 anh hudng
cua nhiét do 1a 16n hon. GO Sa mdc sau khi

TAP CHi CONG NGHIEP NONG THON SO 55

xtr ly da han ché duoc cong vénh, bién
dang, nut né; hiéu luc chéng hat nude ting
lam giam do 4m thing bang trong qué trinh
su dung, han ché duoc su co ngo6t, dan no
ctia gd, dong thoi ting kha ning chong nim
va con trung pha hoai.

Pé ap dung vao san xuat thuc tién
can tiép tuc nghién cuu lya chon thong $6
cong ngh¢ phu hop tuy thudc vao tirng muc
dich sir dung san pham; sao cho vira c6 thé
tang tinh 6n dinh kich thuéc nhung d6 bén
co hoc ctia gb sau khi xur Iy van & muc do
cho phép trong tng dung cu thé.
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NGHIEN CUU ANH HUGNG NHIET B0 MOI TRUGNG BEN HIEU SUAT
CUA BOM NHIET (ATW) BUN NUGC NONG

ThS. Nguyén Van Thdi', ThS. Lé Thanh Nién’

ThS. Nguyén Thugn Hai Dang’

ThS. Tran Van Thuan’

TOM TAT: Bai bdo ndy gidi thiéu hiéu suat (COP) bom nhiét ATW dé dun nuéc néng.

Bom nhiét sir dung khéng khi ciia méi trieong la nguon nhiét (heat source). Anh hwong

cua nhiét do moi truong toi COP cua bom nhiét da dwoc nghién cuu ly thuyét va thuc

nghiém. Hé thong nay cé céng sudt may nén la 750 W, heong nude can gia nhiét la 160

lit, nhiét g nmuwde néng yéu cau la 50 oC. Két qua thiee nghiém cho thdy nhiét dg khéng

khi ciia méi truong dao déng tir 28 oC dén 32 oC thi hé s6 COP cuia hé thong bom nhiét
dun nudc nong dat 2,5 dén 3,2.

Tir khéa: Hiéu suit nhiét; bom nhiét; nudce nong; hé théng water chiller; nhiét thai.
THE STUDY EFFECT OF ENVIRONMENTAL TEMPERATURE ON
PERFORMANCE OF HEAT PUMP WATER HEATER ATW
ABSTRACT: This paper presented the performance (COP) of the heat pump ATW to
heat hot water. The heat pumps use the air of the medium was the heat source. The effect
of the ambient temperature on the COP of the heat pump was studied theoretical and
experimental. The electrical power of heat pump is 750 W, the capacity of storage tank is
160 liters and the required temperature of hot water is 50 oC. Experimental results show
that the ambient air temperature ranges from 28 oC to 32 oC, the COP of hot water heat

pump system also increases from 2,5 to 3,2.

Keywords: thermal efficiency; heat pump; hot water; water chiller system; waste heat.

1. PAT VAN PE

Hién nay, cung v6i su phat trién kinh t€ va
xa hoi, cac dich vu du lich nhu nha hang,
khach san, trung tam thuong mai cao cap
dugc xay dung ngay cang nhiéu, nhu cau
veé st dung nudc ndng trong sinh hoat ngay
cang tang cao. Viéc san suat nudc nong da

va dang ap dung nhiéu phuong phép, trong
d6 phuong phap dung bom nhiét dé gia
nhiét nuéc néng nham dap tng nhu cau
sti dung cua con ngudi dang danh su quan
tam hon ca. O nhiéu nuéc trén thé gidi, viéc
st dung nhiét & gian néng ctia bom nhiét
dé dun nudc néng cung cép cho cac ho gia

'Khoa KTCN Dién —Pién T, Truong Pai hoc SPKT Vinh Long
’Trung tam danh gia ky nang nghe, Truong Cao dang Ky nghé 11
SKhoa Pién — Dién lanh, Truong Cao dang Nghé Vinh Long
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dinh dac biét cho toa nha chung cu, trung
tam thuong mai, bénh vién,... vira goép
phan tiét kiém ning luong vira giam khi
nong thai ra moi truong lam tang nhiét do
bau khi quyén, dic biét vao nhiing ‘ngay
nang néng. Cac nha khoa hoc trén thé gidi
cling dd va dang ddy manh cac nghién ctru,
tmg dung va sit dung cac hé thong tiét
ki€ém, c¢6 hi¢u qud nang lugng va nhén
manh dén anh hudng cua bién doi khi hau
do can kiét ning lugng va & nhiém moi
truong. Trong d6 nhiéu nghién ciu [1, 2]
trén cac nudc & cac chau luc da thuc su ¢cod
tinh tng dung cao khi st dung cac hé thong
tiét kiém nang luong cho bom nhiét cap
nudc noéng. Wei Chena va cac cong sy [3]
da nghién ciu thiét ké, ché tao h¢ thong
bom nhiét cip nudc néng tan dung ngudn
nhiét thai tir nude tim 30 °C dén 40 °C. Két
quéa nghién ctru cho thay rang hiéu suit cua
hé théng bom nhiét cap nude ndng nay hoat
dong on dinh trong bat cir mua nao cua diéu
kién thoi tiét. Hé sé COP cua hé thong dat
4,97 tuong Ung véi nhiét do ngung tu la
51,5 °C va nhi¢t bay hoi la 11,68 °C.

O nudc ta rat it c6 cong trinh nghién ciru va
cong bd vé linh vuc nay. An [4] di nghién
ctru ché tao bom nhiét dun nudc néng gia
dung sir dung moi chat R404A va két qua
cho thdy hé théng bom nhiét c6 kha ning
cung cip 50 lit nuéc nong voi dién ning
tiéu thu 1a 0,272 kWh cho 1 kWh nhiét lam
néng nudc, bang khoang 27% dién nang
tiéu thu cua cac thiét bi san xuat nudc nong
bang dién trd cd cung cong suit. Do d6 van
dé nghién ctru tan dung nhiét thai dé nang
cao hiéu suit hé théng bom nhiét dun nudc
néng nham muc dich tiét kiém ning luong
1a hét sirc can thiét. Bai bao nay, trinh bay
nghién ctru anh huong nhiét do cua moi
truong dén hiéu suit cia bom nhiét dun
nudc nong.

2. COSO LY THUYET

Bai toan yéu cau dat ra: Nhiét do nude dau
vao la 29 °C, nhiét d6 nudc dau ra la 50 °C,
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thoi gian gia nhiét 1a 1 gid. Lugng nude cﬁp
dung 1a 160 lit/ ngay. May nén c6 cong suat
la 1HP, str dung moi chat lanh R22.

Céac ndi dung can tinh toan cho chu trinh
bom nhi¢t dun nudc nong ATW la:

- Thiét ké h¢ théng lanh (thiét ké dan nong,
dan lanh, binh nuéc néng, 6ng mao).

- Thoi gian gia nhiét.
I,r.',F"

1|

S A

’ K. ’

*= h

Hinh 1. D6 thi Igp-h cua chu trinh bom
nhiét

Theo tai liéu [4] [5] va [6] c6 thé tinh cac

dai lugng dac trung cho chu trinh dya trén
cac cong thuc sau day:

Ning sudt lanh riéng cua chu trinh:

qO = hl’ - h4_ ) kJ/kg
(1)

Ning suat nhiét ngung tu riéng:

qdx = hz - h.3 ) kJ/kg
2)
Cong nén riéng:
l=h, —hy,klkg 3)

Ning suat dan lanh:

Vi xq,, kW 4)

0, =mxq, =

vl
Ning suat nhiét dan ngung:
0, =mxgq,, kW 5)

Thong s cac diém nit chu trinh gidi thiéu
trong bang 1.
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Bang 1. Théng sé tai cdc diém it chu trinh

Bidm N(k%ét Ap suit | Enthalp ;l;}élrélg tich
[C] [bar] [kJ/kg] [m/kg]
I 5 5,8 406,65 | 1,7429
1 10 5.8 410,06 | 1,7551
2 81 20,7 | 441,52 | 1,7551
3 53 20,7 | 265,97 | 1,2160
4 5 5,8 265,97 | 1,0216

Dién tich trao doi nhiét cua dan ngung tu
duoc tinh nhu sau:

Fk — Qk , mz (6)
k, xAt,

Trong d6: Qx 13 nhiét luong truyén cho
nudc cua thiét bi ngung tu, kW; k 1a he sO
truyén nhiét cta thiét bi ngung tu, W/(mzK)
(dugc x4c dinh bang tinh toan nhiét tai thiét
bi ngung tu); Aty 1a d6 chénh nhiét do trung
binh logarit va dugc tinh nhu sau:

At, = M K (7)

ln max
(At )

min

Trong d6: Atmax 1a d§ chénh nhiét co gia tri
16n & hai dau cta dan ngung tu, K; Atmin 13
d6 chénh nhiét c6 gia tri nhd ¢ hai dau coa
dan ngung tu, K.

Dién tich trao doi nhiét cia dan bay hoi
duoc tinh nhu sau:

90, 2
Fo= k,xAt,’ m ®

Trong do: Qo 1a nang suét lanh, kW; ko 1a
hé s truyén nhiét cua thiét bi bay hoi,
W/(m?K) (dugc xac dinh bang tinh toan
nhiét tai thiét bi bay hoi); Aty & d6 chénh
nhiét d¢ trung binh logarit va dugc tinh
tuong tu nhu cong thuc (7), véi Atmax 12 dO
chénh nhiét co gia tri lon ¢ hai dau cua dan
bay hoi, K; Atmin 1 d0 chénh nhiét do c6 gia
tri nho ¢ hai dau cua dan bay hoi, K.

Nhiét lugng can thiét dé gia nhi¢t nudc:
Qaun = M X Cp (tan — tpa) , kJ
)

Qdun
=0 gidy
Trong d6: M 1a lugng nude can gia nhiét,
lit; C, 1a nhiét dung riéng cua nudc,
J/(kgK); toa 12 nhiét d6 nudc ban dau, °C; tan
la nhi¢t d6 nudc noéng ra sau khi gia nhiét,
C; 1 1a thoi gian gia nhiét, gidy.

(10)

Déi véi qua trinh dun nude 6n dinh thi tinh
thoi gian dun nudc theo cong thuc (10).
Tuy nhién day 1a qua trinh dun nudc khong
6n dinh nén tinh theo cong thirc trén chi 1a
gin ding. Thoi gian dun do d6 s& duoc xac
dinh thyc té qua mdi 1an thir nghiém.

Hé sé sir dung ning luong cua he théng
dugc dinh nghia 1a ty s6 gilra nang luong
nhiét truyén cho nudc va tong dién ning
tiéu thu cho may nén (P.).
cop=% (1)
F,
Nhiét luong truyén cho nudc Qi dugc xéac
dinh béng toe do thay ddi nhiét do cta nudce
trong binh trong hé kin (b6 qua t6n that
nhiét qua vo binh va dudng 6ng dan), gia tri
cua lugng nhiét truyén cho nudc dugc xac
dinh bang cong thirc (9) con dién ning tiéu
thu dun nudc néng sé duoc xac dinh thuc té
qua mdi lan thir nghiém.

3. THIET LAP MO HINH THUC
NGHIEM

3.1. M6 ta hé thong

H¢ thdng thi nghiém bom nhiét co thé cung
cdp nudc nong dén 50 °C. Hé thong s
dung chu trinh bom nhi¢t c6 may nén 1 Hp
véi moi chat R22, loai méi chat nay duogc
lga chon vi n6 c6 kha nang hoat dong &
nhiét dong ngung tu cao, trén 70 °C, dap
tng duoc ylu cau cua mot hé théng bom
nhiét cap nudc nong.
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D By b

A
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y ‘I iz
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Vi il e

Hinh 2. So dé nguyén Iy hé thong bom
nhiét dun nudc nong

]
g, B :g

Pk s g

Dan bay hoi ciia hé théng bom nhiét, voi
nhiém vy trao d6i nhiét véi moi trudng.
Dan ngung tu caa hé thdng bom nhiét, véi
nhi¢ém vu gia nhiét lam nong nudc trong
binh chwra, dugc chon la éng x04n bﬁng
ddng va dugc dat bén trong binh chira nudc
néng. B phan tiét luu & day duogc lya chon
1a dang 6ng mao. So d6 nguyén 1y cua hé
théng bom nhiét voi nhitng Iya chon vé cAu
tao nhu trén dugc trinh bay trong hinh 2

Bang 2. Théng s6 ky thudt ciia cdc bd phdn
cua hé thong bom nhiét sau khi tinh toan

Tén bd Thong s6 k¥ thuat

phan

-Hang san xuét:
Toshiba

- Model: PH156X3CS-
8KUC1

- Kiéu méay nén: kin

- Méi chét lanh: R22

- Nguén dién: 220 V- 1
pha-50/60hz

May nén

- Kiéu dfm: trao doi
nhié¢t kiéu khong khi

- yat liéu ché tao: éng
dong canh nhom

- Puong kinh 6ng: 10
mm

- Dién tich: 10,9 m?

Dan  bay
hoi

- Kiéu dan: dng xodn
- Dién tich: 0,22 m?
- Vat liéu ché tao: 6ng

Dan ngung
tu
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dong

- Puodng kinh ong: 8
mm

- Tong chiéu dai: 9,0

m

- Buong kinh vong tron
xoan: 0,3 m

- S6 lwong vong tron:
10

- Vat liéu ché tao: f)ng
ddng

Ong mao |- Pudng kinh éng: 2
mm

- Chiéu dai: 50 cm

- Thé tich binh chtra:
160 lit

Binh chura |- Puong kinh: 0,45 m
nuée nong |- Chidu cao: 1 m

- Céch nhiét bong thuy
tinh tim day 30 mm

Hinh 3. M6 hinh thi nghiém hé thong bom
nhiét dun nuwdc nong

3.2. Phuong phap thuc nghiém

Céc thong sd can ghi nhan trong qua trinh
can do dac bao gém: nhiét 3o nudc thai vao
thiét bi bay hoi va nhiét d6 nudc thai ra
thiét bi bay hoi dugc bang do bang 2 cam
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bién nhiét do cua bd diéu khién Ewelly (do
chinh xac £ 0,5 °C) dat ¢ 2 vi tri: bén dudi
(cach day binh 100 mm), bén trén (cach
dinh binh 100 mm), hai dong hd 4p suét pk
va po duoc gin vao dau hut va dau diy coa
may nén dé xac dinh ap suat bay hoi va ap
suat ngung tu ciia chu trinh. Nhiét do nuéc
néng trong binh duge do bang 3 cam bién
nhiét d6 cia bo diéu khién Ewelly (d6 chinh
xac = 0,5 °C) dat ¢ 3 vi tri: bén dudi (cach
day binh 100 mm), bén trén (cach dinh
binh 100 mm) va & gitra binh.

Dién ning tiéu thu cua thiét bi (may nén)
duoc do bang dong hd do dién kWh dé xac
dinh cong suét tiéu thu dién cta hé théng.
Hé théng bom nhiét cling dugc trang bi role
ap sut cao (dit & 23 bar), va cac thiét bi
qua dong, thiét bi qua nhiét cho may nén.
Cac duong Ong ddng din moi chit dugc
boc cach nhiét cao su x6p day 10 mm dé
giam ton that nhiét duong ong.

Pé xac dinh lugng nhiét cho nude tic thoi
cling nhu dé xac dinh COP tirc thoi cac gia
tri do dugc thu thap thudng xuyén sau mdi
khoang thoi gian 5 1a phat. Hé théng bom
nhiét dun nuéc néong ATW da dugc thu
nghiém & ché do van hanh khéi dong. Nudce
lanh dugc dién ddy vao binh chtra nudc
néng va cé nhigt d6 dong déu. cho may
chay va doc lan luot cac gia tri nhiét do, ap
suat, dién nang tiéu thu ¢ tung thoi diém
cach nhau 5 phut cho dén khi nu6e nong dat 50
°C thi ro le nhiét d6 ngit may nén. Xa hét
nudc, nap nude lanh méi cho chay qua lién
tuc dé loai bo quan tinh nhiét cua thiét bi
dén khi dat dugc trang thai 6n dinh. Thi
nghiém duoc thuc hién 13p lai 10 1an dé lay
gia tri trung binh. Cac thi nghiém dugc thuc
hién trong diéu kién nhiét d6 nudc ban dau
la 29 °C.

TAP CHi CONG NGHIEP NONG THON SO 55

4. KET QUA VA BAN LUAN

T glma [phid

Hinh 4. Sy thay doi ciia dp sudt bay hoi, dp
sudt ngung tu va nhiét dp nwde nong theo thoi
gian

Hinh 4 thé hién ap suat ngung tu (px) ting
lén gan nhu tuyén tinh theo thdi gian va
nhi¢t d6 nudc nong (tn) trong binh, ap suat
bay hoi (po) hau nhu khong d6i trong sudt
qua trinh thi nghiém

[=r 2

Hinh 5. Sy thay doi ciia COP theo thoi
gian

Hinh 5 thé hién hé sé st dung ning luong
COP tirc thoi ban dau bién dong manh do
chu trinh ctia thiét bi lam viéc chua on dinh.
Do d6 chénh nhiét d§ ngung tu va nhiét do
nhi¢t do nudc trong binh chira nudc noéng
giam dan nén hé s6 COP ban dau 16n nhat
sau d6 giam dan. Hé s6 COP trung binh cua
hé thong thi nghiém & ché dong khoi dong
dat 2,5 dén 3,2 phu hop véi cac tinh toan 1y
thuyét.

Hinh 6 cho théy hiéu suit cta bom nhiét
(ATW) phu thudc vao nhiét @6 moi truong.
Khi nhiét do moi truong khong khi thir tu
cac 1an do 1an1, 14n 2, 14n 3, 14n 4 giam lan
luot 1a 32 °C, 31 °C, 29 °C va 28 °C thi
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COP ctia bom nhiét cling giam lan lugt 1a
3,2,2.9,2,6 va 2,5. O lan do thi 5 khi nhiét
do moi truong khong khi tdng 1én 30 °C thi
COP cua bom nhiét cling tang theo va dat
duoc la 2,8.

3 End

Hinh 6. Sy thay doi ciia COP theo nhiét
do maoi truong
4. KET LUAN

Nghién ctru nay da khang dinh céc ket qua
lién quan dén hé théng bom nhiét cap nudc
nong tan dung nhiét thai dan nong di€u hoa;
da thiét ké che tao thanh cong hé thong
bom nhiét cap nude nong kiéu khong khi
(ATW) dé gia nhi¢t 160 lit nude tir 29 °C
dén 50 °C. Hé s6 COP trung binh cua hé
thong dao dong tir 2,5 dén 3,2. Pay la lan
dau tién o Truorng Pai hoc Su pham K¥
thuat Vinh Long cong nghé nay duoc thuc
hién thanh cong tai khoa Dién — Dién tir c6
thé tng dung dé cung cap nudc nong cho
cac ho gia dinh va phat trién cho toa nha,
trung tdm thuwong mai, bénh vién gop phan
tiét kiém nang lugng mot cach hi¢u qua.

Qua qua trinh chay thuc nghlern dé lam
néng nude ta thu dugec COPyw cua hé sO
bom nhiét dat 2,5 dén 3,2 khi nhiét do moi
truong dao dong tir 28 °C dén 32 °C tur day
ta thdy dwoc khi ding bom nhiét dé g1a
nhiét nudc nong s& vuot troi hon so véi cac
phuong phap gia nhiét khac nhu nau cui,
than, gas..

Gia tri COP hé thdng bom nhiét cip nudc
noéng phu thudc vao nhiét do moéi truong,
khi nhiét o moi truong tang thi gia tri COP
s€ tang theo va nguoc lai gia tri COP sé
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giam khi nhiét d0 moi truong giam.
Dai véi Viét Nam c6 kiéu khi hau nhiét d6i
gi6 mua thi nhi¢t d6 moi truong cua nudc
ta khong qua thap cho nén néu sur dung hé¢

thong bom nhiét kiéu khong khi s& dem lai
hiéu qua rat cao.

Xay dung mé hinh gidng day hoc tap cho
nganh Cong nghé k¥ thuat Nhiét tai truong
Dai hoc Su Pham K¥ thuat Vinh Long cho
thiy day 1a mot hudng nghlen cuu t1em
ndng trong twong lai khi ma yéu cau veé tiét
kiém nang luong trong cac thiét bi dién néi
chung va thiét bi san xuat nudc nong noi
riéng ngdy mot tré nén cap bach.
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