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TOM TAT

Hién nay, tai Péng Bing Song Ctru Long (BBSCL) cac Doanh nghiép, nhim say lda va lua
gidng dang st dung 2 dang may say vi ngang: May say vi ngang khong dao gi6 (MSVN) va
¢ dao gid (SRA) voi quy mo lip dat tr 8 — 30 may . Tuy nhién, c4c yéu té anh huéng dén
chét luong sdy ciing nhu chi phi sy chua dugc danh gia day du. Nghién cau nay sir dung

phuong phép khdo sat va thuc nghiém dé danh gia cac wu va khuyét diém cia cac MSVN,
SRA nay ciing nhu so sanh voi cac két qua thi nghiém dé hoan thién MSVN.

Két qua cho thay c6 thé Say lGa, IGa gidng bing MSVN cai tién voi ning suét tir 20 — 40
tan/mé véi chat luong lda say cao va giam chi phi sdy. Vi quat huéng truc mot ting canh
(HT - 1T 1100), c6 hiéu suat tinh kha cao >45% & muc tinh 4p 50mmWG phu hop voi
MSVN, va giam tiéu hao dién dé chay quat

ABSTRACT

Base on the using of flatbed dryer (named MSVN) and reversible air flat bed dryer (named
SRA) in Delta Mekong (PBSCL) for drying paddy — seed paddy, the research was conducted
to improve the dried grain quality and drying cost.

The results show that: 1/ A new modified MSVN with the capacity of (20-40) tons/ batch was
used to dry paddy and seed paddy, 2/ A new one stage axial Fan (named HT-1T 1100) with
the static efficiency of >45% at 50mmWG was designed and tested well suitable for MSVN

1)  DANNHAP

Hién nay, tai Bong Bang Song Ctru Long (PBSCL), Viét Nam nham dap tng cho qué trinh
say lGa- lGa gidng 2 dang may sy 1/ May Say Vi Ngang khong dao gio (MSVN) va co dao
gi6 (SRA)* da duoc lap dit va s dung. Tuy theo qui mé san xuat, cac doanh nghiép ché bién
lta-gao lap tir 10, 16, 20 tham chi 34 MSVN; va cac Cong ty Gidng ciing 1ap khé nhiéu tir 8
dén 20 may SRA dé say lta gibng.

May sy vi ngang c6 dao gi6 ky hiéu SRA* do Khoa Co Khi Céng Nghé, Trung tdm Ning
lwong va May nong nghiép Truong dai hoc Néng Lam TP H6 Chi Minh thiét ké va lap dit voi
2 co may 10 va 15 tin/ mé. May SRA di cho thiy nhiing wu diém vé chat luong sy lGa, va
giam cong lao dong dé dao lGa; do may ¢ ciu tao don gian dé Iip dat va sir dung nén nhiéu
noi da ty dau tu 1ap may va st dung.

Véi may MSVN, da dugc cac Doanh Nghiép (DN) tu dau tu lap dat, tu ché tao budng say,
mua quat va 1o dot trdu cap nhiét tir cac co so, ¢éng ty co khi. Pé co gidi hda khau nhap xuat
lGa, hé bang tai + vit tai ciing dwoc lap dat; hé xuat nhap nay cho thiy ngoai viéc co gidi hoa
khau nhap xuat giam rd rét cong lao dong con cé tac dong tét dén Ia nhap vao budng say:
nho vit tai lua co6 d6 x6p dong déu hon va bé mit lua duoc sang phang nén gid phan b ciing
t6t hon du dién tich sang kha l6n (96-120)m?, laa trude khi dua vao sy ciing dugc 1am sach
so bo tach b6t cac tap chat dai, 1on.
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Tuy nhién, may MSVN du don gian d& lap dat nhung 1a mot hé théng bao gom 1/ Bé say, 2/
Quat, 3/ Lo dbt va 4/ Nha che. Céc yéu té ndy anh huong dén chit luong va chi phi siy, cac
chi phi nay cang 16n néu Iap nhiéu may. Chi riéng quat, chwa tinh dén su pht hop véi bé day
l6p 10a- 4m d6 hat vao, loai hat tron - dai, dién tich sang, qui trinh sy ...néu quat c6 hiéu suat
thip < 30% so véi hiéu suat cao >40% thi chi phi dién chénh nhau khé 16n. Nha che ciing 1a
mot bo phan cua may sdy, nhidu noi chua quan tim dung vé nha che, xdy nha che khong du
thoang nén khi siy, lwong khi 4m kho thoét ra, bi hit nguoc lai quat 1am ting thoi gian sdy va
tang tiéu hao chit dbt. Va hon nita, 6 6n do quat gy ra do dang quat, lwong gi6 va tinh ap
kha 16n >100dB(A), diém lam viéc cua quat trong hé théng va su cong hudng on do lap nhiéu
quat.

Vi viy, nghién ciu nay duoc thuc hién nham khao sat nhanh va khao nghiém cac MSVN,
SRA danh gia cac wu va khuyét diém cta cac may hién co, ciing nhu cung cip céc két qua Thi
Nghiém (TN) va Khao Nghiém (KN) theo huéng hoan thién MSVN dé dam bao chét luong
say va giam chi phi say

Chdt lrong say bao gom tdc d6 giam am do, chénh léch 4m d6 sau sdy, ty 1é ran nat, thu hoi,
ty 1€ nay mam, bui va d6 on khu vuc may say

Chi phi sdy bao gém thoi gian siy, chi phi dién cho quat, chi phi chat dét, mat bang lap may +
nha che, chi phi lao dong van hanh may.

1) PHUONG PHAP VA PHUONG TIEN

Nham do dac cac théng s trong qua trinh siy ciing nhu khao nghiém quat cac dung cu do da
duogc sir dung gom: dung cu do ap, ong pitot, do cong suat, do do dn, nhiét ké bau khd bau
uot, nhiét ke thuy ngan, bo ghi nhiét do (temperature data logger), may do am d6 Kett PM-
650.

Nhim xac dinh tré luc caa lGa hat dai va hat tron, cac qua trinh sdy, 1 md hinh say TN bao
goém budng sdy cao 80cm, quat cap gid va bo dién tro cap nhiét da duoc sir dung, nhiét do
méi trudng, nhiét do siy dugc theo ddi bang cac nhiét ké va luu lai bang bo ghi nhiét do.
Luong gi6 siy dugc xac dinh bang phuong phap do 15 (orifice methods) dién bién 4m d6 hat
(MC) duoc do bang may do am do Kett PM-650

Hinh 1: M6t sb dung cu do



Tur nam 2000, Quat HT-2T 940/ 950 (duong kinh roto 940mm/ duong kinh vo 950) va Quat
HT-2T 1140/ 1150 (dudng kinh roto= 1140mm/ dudng kinh vo= 1150mm) da dugc thiét ké
dua trén tai liéu vé Quat cua Bruno Eck, 1973 va Bleier Frank P., 1997, cong thém kinh
nghiém nhiéu nam vé thiét ké ché tao quat cua tac gia. Quat dugc khao nghiém theo tiéu
chuan AMCA 210-99 thay cho tiéu chuan JIS 8003-B ma tac gia thuong str dung trude day.

2 ¢& Quat HT-2T nay da cung cap cho cac ca nhan, Doanh nghiép, Cong ty st dung lip dat
cho céc may sdy l0a — lGa gidng dang SRA ning suat (10-12) tan/ mé va (15-17) tan/ mé tir
dau nhimg nim 2000 thudng dugc goi 1a quat Huéng truc 2 tang canh 950 va 1150 (HT-2T
950/ 1150).

Ngoai ra, nham dap ung cho cac hé may siy vi ngang (MSVN) véi dién tich sang tir 96-120
m?, Quat HT-1T 1100 ciing dd dugc thiét ké ché tao, khao nghiém va cung cp cho cac don
Vi.

1) KET QUA VA THAO LUAN

Miic thi nghiém (TN)
Xac dinh tré luc
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Hinh 2: Tro luc caa l0a hat tron, MC=31,8% (dung trong 620g/L)

Ngoai ra tac gia ciing str dung cac cach tinh tré luc ciia Shedd 1945 va Jindal 1987 dé dy doan
va so sanh véi TN. Luu y rang cach tinh cua Shedd khong dé ¥ dén am do, tap chat, dung
trong, cua hat chi dé y dén bé day va van téc gi6 bé mat

Tr& lyc lGa hat dai, MC=11.5 (525g/L)

800
700

600 -
[¢] P d
a 500 -
5 -,
5 400 _ -
® 300 -="
= - -
200 P
100
0
4 6 8 10 12 14 16 18
) Van t6c bé mat, m/ph
= == = Jindal Shedd H thue

Hinh 3a: So sénh tro luc gitra thuc té, Shedd va Jindal



Tr& luc lda tron, 31,8%, (622g/L), 50 cm
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Hinh 3b: So sanh gitta thuc té va Jindal 1987
Két qua TN say

Nhim xéc dinh thoi gian sdy va chénh léch 4m do, mot mé siy thi nghiém vai lGa hat tron
DS1 da duoc thuc hién vai bé day 50cm, Vbm~ 14m/ph, tré luc 16p 1Ga <280Pa, nhiét do siy
(39-41) °C

Am d6 vao MC1=30,4%, dung trong 620g/L, cac két qua cho thay 1/ khi siy xuéng khoang
15% chénh léch am khoang 3%, thoi gian sdy khoang 16 gio, 2/ véi lGa gidng can say xudng
am do6 (10-11)% thoi gian sdy 1a 27 gio, chénh léch 4m 1,2%

TN say lda hat tron DS1
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Hinh 4: Thi nghiém sy lta DS1, dién bién MC va chénh léch MC

Quat sdy HT-2T 1140 (1150), HT-1T 1100

Quat HT-2T 1140 c6 hiéu suat kha cao, tuy nhién diém c6 hiéu suit cao nhat (BEP) khoang
50% g v&i mie tinh 4p 88mmWG & xa viing hoat dong (FOP) trong hé thong sy tinh voi



tinh ap 35-40 mmWG, hiéu suit con khoang 30-34%. Hiéu suat nay Ia kh& cao so véi nhiéu
quat khac.

Vi vdy nam 2018, mot quat HT-2T 1140 méi duoc ky hiéu HT-2T 1140Plus, nham dua diém
BEP vé khoang tinh 4p 55mmWG, da duoc thiét ké ché tao va KN. Quat HT-2TPlus c6 nhiing
dic tinh phu hop véi say lta bing MSVN va cho ca hé siy thap ngang dong (CrossFlow
Dryer) va hén hop (MixedFlow Dryer).

HT - 2T 1140 Quat HT-1T 1100
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Hinh 5: Pudng dic tinh Quat HT-2T 1140 va HT-1T 1100
(H, Ti%, Co% la tinh ap, hiéu suat tinh, hiéu suat téng)

Hon nita, nham dap ang cac tly chon trong sir dung quat theo huéng giam gia thanh, mét quat
HT-1T 1100 khac da duoc thiét ké lai, ché tao va khao nghiém theo tiéu chuan AMCA 210-
99 ¢6 BEP ung véi mirc tinh ap 55mmWG dé ving hoat dong (FOP) gan véi (BEP) ¢6 hiéu
suit cao hon 45% nham tiét kiém dién va quat chay tét hon. Quat di dwoc lap dat cho MSVN
vé6i dién tich sang 96m? (~30 tan/ me). Ngoai ra 1 quat HT-1T 1100 Plus ciing duoc thiét ké
dé str dung cho MSVN ¢4 dién tich sang 120 m? (~38 tin/mé)

Mirc san xuat
e Xic dinh van téc bé mat va sy phan bé gio:
Nhim xac dinh van téc gié bé mat va su phan b gié trén toan bé mat sang tng voi
céc vi tri, bé day... khac nhau, dung cu do gi6 bé mat (floating dish airflowmeter) véi
thang do tir 8- 18m/phut da dwoc sir dung.

Hinh 6: Do van téc gi6 va su phan bb gi6 bé mit lda



e Kétqua KN siy:

Nham xéac dinh kha niang sdy l0a — lua giéng bang may sidy MSVN, 3 may siy SRA c6 dao
gi6 tai mot Cong ty Gibng (do cong ty tu lp dat) di duoc st dung bd tri KN. 3 may déu la
may SRA, chi khac nhau la mday 1 va 3 khong sir dung dao gid, duoc sir dung nhu may

MSVN

Bang tong hop két qua sy lGa giéng hat tron DS1 (ngay 25-27/ 4/ 2019)

Bang 1: Tong hop két qua khao nghiém say

May siy 1 May say 2 May siy 3

MSVN SRA MSVN
Céc s6 liéu ban dau
Dién tich sang, m? 48 48 48
Bé day 16p lda, cm 45 52 48
Tro luc, Pa 378 396 406
Cong suat mé to, kW 22 22 22
bién ap, V 382 382 382
Dong dién, A 29.9 28.4 30.5
Cong sut tiéu thu, KW 17.7 16.8 18.1
Hiéu suat tinh, % 30.9 33.6 31.9
P on, dB(A) 100.6 100.6 100.6
D6 6n 1 Quat va 2 Quat 100.6 103.2
Do 6n cach 10 1,8-2,0m 95 96
Do 6n sau khi giam 6n 85
Céc két qua
Khéi luong IGa, T 14.16 17.11 16.29
Nhiét do say TB, °C 39.9 40.7 39.6
Nhiét do sdy Max, °C 42.3 44.6 43.9
Am d¢ vao TB MCy, % 30.8 30.0 30.4
Am doé ra TB MCz, % 11.1 10.9 11.0
Thoi gian sy, gio 35g 20ph 369 30ph 409 30ph
Chénh léch am, % <0,43 <0.20 <0.60
Am d¢ 10a sau khi ra, % 10.8 10.7 10.8
Chénh léch sau khi ra lGa <0.1 <0.1 <0.1
*M3it bang sang say
Dién tich sang, m? 48 48 48
Dién tich éng gi6 héng, 0 12 0
Dién tich chung, m? 48 60 48
Luong lda TB Tan/ m? 0.312 0.250 0.312

*Chua tinh dén dién tich choan chd cia budng dao gio dai 1,3m * (6+1,5) = 9.75 m?

Dién tich mit bang lap may sé duoc so sanh tiép & phan sau

D) on quat — Giam on

Theo Occupational Safety and Health Administration (OSHA) va Environmental Protection

Agency (EPA) thoi gian cho phép khi 1am viéc véi cac muc 6n la:




Thoi gian tiép xdc / ngay (gid)  Muc d6 6n dB(A)

8 90
6 92
4 95
3 97
2 100
1.5 102
1 105
0,5 110

Theo tiéu chuin nay, tuy theo do 6n thoi gian tiép xGc s& anh huong dén sirc khoe cua cong
nhéan van hanh va khu vuc lan can gan cac may say. Vi vay vai thoi gian lam viéc > 8 gio, can
giam on xuong <90dB(A).

Mot bo giam dn don gian da dugc thuc hién cho may 1, két qua do & vi tri cach 16 1,8m, d6 6n
da giam tir 95 dB(A) xudng 85 dB(A). Po dn nay con cd thé giam thém néu str dung cac vat
liéu giam am thich hop

Thao luan

* Sau 21-23 gio say, am d6 MC2=(14-15)%, chénh léch 4m <1,8%

*Thoi gian sdy chung kha dai >30 gio so vai TN ¢6 thé vi khu vuc mdy sdy khong du thoang,
giai doan ddu 4m thoéat ra bi quat hit cudn vao. Véi may s6 3 siy lau hon khoang 4 gio do
nhiét d6 siy thip hon ~1°C, hon nita nhiét d6 say duoc nang Ién 40°C sau 900 phit so Vi
may sb 2 12 600 phut.

*Do sir dung 10 ddt trau thu cdng nén nhiét d6 say phu thudc vao kinh nghiém va sic khoe
cua cbng nhan van hanh 10.

Lo 1(MSVN), T sdy TB=39.9 Lo 2 (SRA), T sdy TB=40.7
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Ld 3 (MSVN), T sdy TB=39.6
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Hinh 7:  Dién bién nhiét 6 siy cua 3 may say KN



U'6c tinh mit bang lap may
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Hinh 8a: Mat bang hé 8 may SRA 15 (120 tan/ me) st dung 10 triu thi cong
R=17m* D= 64m= 1088 m?
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Hinh 8b: Mt bing hé 8 may SRA 15 (120 tin/ mé) sir dung 10 trau tu dong

R= 15.5m* D= 64m= 992 m?
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Hinh 8c:  Mat bang hé 4 may MSVN 30 (120 tan/ me) st dung 10 trau tu dong

R=17m * D= 41m= 697 m?

Trén uéc tinh nay, tir sit dung 10 trau thu cdng chuyén sang 10 trau tu dong tap trung, voi hé
may SRA 120 tin/mé dién tich mat bang giam tir 1088 xubng 992 m?.

Néu str dung MSVN, véi cuing ning suat 120 tin/mé, dién tich chi chiém 697m?.

Day c6 thé 1a mot huéng méi sir dung MSVN dé sdy lda — lda gidng.



Say lGa véi MSVN niing suat 30 — 50 tAn/ mé
Khao sat - Khao nghiém MSVN
Bang 2: Tong hop cac két qua khao séat khao nghiém say bang MSVN*

Tén DN 1(LTLA) DN2(HT) DN3(VNT) DN4(VH) DNS5(PT) DN 6**(SRA)
Di¢n tich sang, m2 7*12=84 13.25*8.4=111.3 | 19.3*6.2=119.7 | 10.7* 11.9=128.5 15*8=120 (5 va 6)*8=40-48
Bé day lua, cm 90 - 105 47 -52 70-71 50 -57 35-60 55-75
Loai Iua' Tron - dai Tron Tron Dai Dai Dai — tron
Nang suat mé, T 36 -54 28.8-34.2 445 35.0-38.5 >34 15-20
Quat, kW 2 quat / 37TkW 2 quat/ 38kW 2 quat/ 45kW 2 quat x 22kW 2 quat / 37TkW 1 quat 2tT*-22kW
SO lwgng may >24 16 >20 >20 35 >25
Sﬁy**
Lo dot trau Riéng I& roi Lo tap trung / roi | Gién tiép/ cui trau | Lo tap trung/ roi | Lo hhoi+ tap trung Lo riéng
Nhiét do sy, oC 37-40 39-43.2 39-41 38-40 <40 39-42
Tro lyc, Pa 271-378 420 - 670 Na 218 — 298 160 - 210 350
Thoi gian chay gio, 4-45 3-4 3-4 3-4 3 3
g ) 40 - 57 180 -22 >20 Na <14 15-27
Thoi gian say, g 50 +1 nguoi 60 +1 nguoi Na 50 ph Na Na
Thai gian nhap, ph 60 + 3 nguoi 60 + 3 nguoi Na 60 ph Na Na
Thgian xuat, ph 42 -59 23-28 Na
Tong thoi gian mé
MC vao, % Na 25 -26 24 -25 25 23-27 23-32
MC ra, % 13.1-145 12.6 13.7 Na 14 15 10-12
Chénh léch MC % 2.8-5.0 <2 Na Na 20-25 1.2-1.6
Chi phi dién, kW 29 29 -34 Na Na Na Na
Néng suatmé TB= | 0.85-0.92 1.6 Na 0.6-1.0

* Cac KN trén da dugc thuc hién tir thang 12/ 2018 dén thang 4/ 2019 tai cac tinh Long an, Hau Giang An Giang., va TP Can Tho

** §§ lwong may sy ghi nhan > vi DN du tru s& Iap thém may siy




Két qua so sanh sir dung quat:

Tai DN 4, nham budc dau danh gia hiéu qua st dung quat HT-1T 1100, 2 mé sdy tuong duong
nhau sir dung quat A va Quat HT-1T 1100 da duoc KN, két qua cho thay rat kha quan, da dugc
chu DN danh gia cao vé viéc tiét kiém dién ning (A Quy, A Thién)

Bang 3: So s&nh chi phi dién nang cho quat

DN 4 SVN
May 1 May 2
Dién tich sang, m2 128.5 128.5
Bé day lda, cm 52 55
Loai lta Dai Dai
Nang suatmeé, T 35.5 39.1
Quat, kKW 2 Quat 1200 x 22kW 2 quat 1100 * 22kW
Lo d6t trau Tap trung/ roi Tap trung/ roi
Nhiét d6 say, °C <40 <40
MC TB, % 16.6 21.3
Tro luc, Pa 218 298
V bm TB 0.2 0.18
Q, m3/s 25.7 23.1
Q say, m¥/s/T 0.72 0.6
N Iy thuyét, kw 5.6 6.9
\ong quay, v/ph 1176 1202
Amper, A 72 52
Dién &p, V 384 384
Dién tiéu thy, kW* 43.7 31.6
Hiéu suat quat, % 13 23
Gia sur
MC vao, % 25 25
MC ra, % 14 14
T say, °C 39 39
Thoi gian sdy udc tinh 15.5 18.5
Chi phi dién/ sy kWh 677 584
Chay gi6 3 gio, kWh 134 95
Tong dién tiéu thy 808 679
Tong thoi gian mé 15.5+3+1+1=20.5 18.5+3+1+1=23.5
Ning suat T/ gio 1.73 1.66
MC vao, % 25 25
MC ra, % 14 14
T say, °C 39 39
Thoi gian say udc tinh 15.5 18.5
Chi phi dién/ say kwWh 677 584
Chay gi6 3 gio, kWh 134 95
Tong dién tiéu thy 808 679
Téng thoi gian mé 15.5+3+1+1=20.5 18.5+3+1+1=23.5

Ning suat T/ gid 1.73 1.66




Vay gitra 2 may cung say 1 loai lta lwong dién chénh nhau 129kWh * 2200 d/ kWh= 284000
ddng/ mé/ may. Néu DN str dung 20 may * 20 mé/ vu * 2 vu/ nam tién chénh nhau trong 1 nim
str dung may 1a 227. 200. 000 dong

C4c sb liéu trén chua phan tich dén may 2: vai cuing loai IGa dai dung trong 534 g/L so véi 533
g/L, 4m do hat ciia may 21.3 % cao hon /so véi 16.6 %va bé day chénh nhau 1 53-55 cm va 49-
52c¢m 1a khong dang ké. Vay tro luc 16p 10a 1a 298 Pa so véi 218 Pa la c6 thé do sang ludi bi
nghet, can 1am vé sinh sang thudng xuyén hon

Quat HT- 1T 1100 ldp tai DN 4 Méay SRA su dung 10 cui triu
Hinh 9: Mat s6 hinh anh khao sét, khao nghiém say



IV. KET LUAN
Véi say la - lGa gidng c6 thé sir dung MSVN véi nang suét tir 20 -40 tin/mé. Véi qui md san
xuat 16n sir dung nhiéu MSVN nén nho su trg gidp cua cac nha chuyén mén vé quat va 1o dét.

e Can xu ly tap chat that k¥ trudc khi dwa la vao sy

e St dung hé xuit — nhap bang bing tai + vit tai ngoai viéc co gidi hda khau nhap xuit nay
con c6 tac dong tot dén do xp va déu caa lua trén toan mat sang rong 96 -120 m2.

e Viéc chon quat can can than sao cho phi hop véi hé théng sdy dé diém hoat dong (FOP)
gan véi diém c6 hiéu suat cao (BEP) cua quat, va hiéu suat tinh cua quat nén > 35% Véi
quat HT-1T 1100 c6 hiéu suit kh& cao va phi hop véi MSVN gilp giam chi phi dién
chay quat. C4c c6ng viéc nay nén can sy trg gilp cua cac nha chuyén mon

e Neén sir dung 10 trau tu dong — tap trung dé cip nhiét du va 6n dinh, va nham giam dién
tich lap dat. Can luu y hon nita, can c6 1 10 tét it tro tan, mui tro 1am nghet sang ludi, den
lGa, va gay bui ra xung quanh khu vuc may siy.

e Can lam thém bo giam dn, nén khdng ché do on < 90dB(A)

e Nha che can du kin dé an toan va tranh mua nhung ciing phai du thoang dé thoat am
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