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T6m tit: Bai bao trinh bay két qua nghién Ciru thuc nghiém anh huong cua kich thudce Vit liéu sd'y (do lon
Ciia hat) t6i dong lieu chdt trén thiét bi sdy trong quay két hop khi déng. Két qua nghién Ciru xét trong diéu
kién giit nguyén ché do cong nghé sdy chi thay doi dic tinh ciia vit liéu sdy thong qua kich thude khéac nhau
doi véi vat liéu sd'y. Kich thwoc cua vat liéu sd'y dwoc khao sat wng voi cac gia tri 0,63mm; 1,0mm; 1,6mm;
2,5mm va 4,0mm thdng qua ché dé nhiét dé tac nhan say 439°C; vdn téc dong tac nhan sdy 8 5m/s; dg am
vt liéu sdy 40,35% dé fim ra moi quan hé phu thuéc giita ching. Tir két qua moi quan hé nay lam co s¢
khoa hoc dé xdc dinh dwoc chiéu dai ciia may sdy can thiét twong irng véi méi treong hop gid tri ciia kich

thuée nguyén liéu say, giip ich cho viéc thiét ké hé thong sdy phU hop va dat hiéu qua kinh té.
Tir khéa: sdy tréng quay két hop khi dong; siy miin cua; dong lwu chit.

1. PAT VAN PE

Viéc st dung sinh khéi dé san xuat nang luong
ngay cang tro nén phd bién vi sinh khéi 1a ngudn
nhién liéu than thién v6i méi truong. GO 13 ngudn
ning lugng sinh khoi chinh duge sir dung va ché
bién nhiéu trong thuc tién, khi ché bién gd s& tao
ra mot lugng phu pham mun cua kha 16n véi ham
lugng am cao va khong dong déu (De Fusco L.,
Jeanmart H. va cs (2015) va Viktor S., Martin
M.va cs (2016)). Mot trong nhimg phuong phap
st dung c6 hiéu qua nguoén “phé liéu” nay la
phuong phap tao vién nhién liéu. Yéu cau ddi voi
vién nhién li¢u can phai thoa man c6 ham lugng
nu6e thap, khdi luong riéng l6n va mat do ning
lugng cao, thuan tién cho viéc véin chuyén va su
dung. Tuy nhién trudc khi mun cua duge ép vién
can phai dugce lam kho dé du diéu kién ép vién va
dam bao tiéu chuan d6i véi vién nhién ligu, ciing
nhu ting hi€u qua st dung nang lugng trong qua
trinh chuyén d6i va giam phat thai khi sir dung.
Mot trong nhiing nguyén ly thuong dugc st dung
la nguyén ly siy tréng quay (Yohann R., Vijay
K.D. (2016) va Alberto A. va cs (2015)), hoic
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nguyén ly say khi dong. Tuy nhién mdi phuong
phap c6 uu nhuge diém riéng, tyu chung lai 1a chi
phi nang luong riéng I6n (ddi voi sdy tréng quay)
va chi phi dau tu 16n (d6i voi sdy khi dong). Trong
truong hop nguyén lidu siy 14 min cua nguoi ta
hoan toan cd thé s dung phuong phap két hop
giita hai nguyén ly néu trén, d6 1a nguyén ly say
thung quay két hop khi dong (sdy tréng quay phan
ting). Noi dung bai b&o nay trinh bay két qua
nghién ctru thyc nghiém sy anh hudng cua dac
tinh nguyén liéu siy thong qua thay ddi kich thuéc
d6 16n cua hat mun cua téi dong luu chat trong
qua trinh sdy mun cua trén thiét bi say tréng quay
két hop khi dong.

2. VAT LIEU, PHUONG PHAP, THIET BI
NGHIEN CUU

2.1. Vit liéu va phwong phap nghién ciu

Vit liéu nghién ctru & day 1a mun cua cua gob
keo (hinh 1 — trai) dugc thu gom tir mot sd co s&
ché bién gd tai cac tinh phia Béc. Vit liéu co do
am trung binh 1a 40,35%, v&i dai phan bd kich
thudc cua tir 0,63 ~ 4mm (chiém 78,8%) con lai
mot phan nho 1a kich thude 16n hon 4mm. Trong
bai bao nay vat li¢u dugc nghién ctiru c¢6 dai phan
bé kich thude tir 0,63+4mm (hinh 1 -phai); ty khoi
cta vat liéu khoang 252 kg/m®.
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Hinh 1. Hinh dnk nguyén liéu (trdi) va Biéu do ham mdt do vé phan logi
kich thuoc hat mun cwa (phdi) si dung trong thi nghiém

Trong bai bao nay dd st dung phuong phap
nghién ciu 1y thuyét va phuong phap nghién ciu
thuc nghiém. Két qua nghién ciu thu dugc tir cac dir
litu do dac s& dugc xtr Iy nhd phan mém excel dé
thiét 1ap nén cac dd thi biéu thi su quan hé, phu
thudc gitra cac thong s cong nghé.

2.2. Thiét bi do sir dung trong nghién ciru

Mot s6 thiét bi do sir dung trong qua trinh thi
nghiém nhu sau: Can do do am Sartorius MA 45
(xuat xtr: CHLB Diic); Sting ban Laser nhiét do
EbroTFI 650 (xuit xa: CHLB Puc); B sensor
cam bién nhiét do Pt100 va dong ho hién thi (xuat

Ly L

xt: Dai loan); BO sensor cam bién do am
ELEKTRONIK EE23 (xuat xir: Ao); Thiét bi do
téc do/luu lugng gié Testo 425 (xuat xi: CHLB
Pic); Dong ho bam gid Traceable 1044 (xuét xir:
Nhat Ban).

2.3. Thiét bi nghién ciru

Thiét bi nghién ciru & day 1a hé thong sdy man
cua kiéu trong quay két hop khi dong (hinh 2 - phai),
hoat dong theo nguyén ly lién tuc, ning suat 1-1,5
tin/gio voi cac thong sb két cAu chinh dugc thé hién
nhu ¢ bang 1, nguyén ly/két cau cua thiét bi duoc
thé hién nhu trén hinh 2 - trai.

Nguyén P
liégui]'éo VRS | % | | | Sanr‘;ham
ja
AN |
L ~
Hinh 2. So'd6 nguyén Iy (trai), thiét bj thi nghiém (phdai)
Bang 1. Cac théng s6 kich thwée chinh ciia thiét bi thi nghi¢m
TT Té thong sb Ky hiéu | Thir nguyén Gia tri
1 DPuong kinh may sy mm 1500
2 | Chiéu dai may say L mm 12000
3 | Puong kinh véch chin D1 mm 1100
4 Duong kinh trong cua vach ngan D, mm 700
5 | Budc clia véach chén Ly mm 1500
6 Budc cua vach ngan L, mm 1500

2.4. Phuong thirc va bo tri thi nghi¢m
Ngoai cac thiét bi do thi viéc xac dinh vi tri do
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céc thdng s ciing c6 anh hudng rat 16n t6i do
chinh xéc, d6 tin cdy cia két qua thi nghiém. Trén
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hinh 3 md ta so d6 bé tri vi tri do d6 4m dong tac
nhan siy, d6 4m vat liéu trong qua trinh siy va

nhiét 6 than nhiét cua vat liéu siy trong subt chiéu
dai may say.
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Hinh 3. So'd6 b6 tri vi tri do @6 dm tac nhén, nhiét do than nhiét va do am nguyén liéu sy

Hinh 3 thé hién so dd bo tri do nhiét do, am do cua
vit ligu sdy va d6 am coa dong tac nhan siy ¢ mdi
khoang (vi tri) may say khac nhau tmg véi vat liéu siy
duoc khao sat ¢o kich thude tir 0,63mm + 4,0mm.

B6 tri thi nghiém: Cam bién nhiét PT10 va cam
bién 4m duogc dit phia trong cua trong sdy duoc cd
dinh theo day/ong doc tim tréng siy hudng vé phia
duong kinh cua trdng sdy, tin hiéu do duoc s& duoc
truyén tin hiéu hién thi trén dong hd dién tir. Luu
luong gio6 do dugc thong qua thiét bi do Testo 1425,
vi tri do Iuu luong dat tai vi tri dau vao cua tréng
sdy, thé hién ¢ vi tri Wy trén do thi hinh 4. tri cac
ctra ldy mau nhanh duoc bé tri doc theo chidu dai
cta tréng siy c6 bd (Péng, md nhanh - liy miu
trong qua trinh thiét bi van dang hoat dong).

3. KET QUA NGHIEN CUU VA BAN LUAN

Tir cac két qua nghién ciru xac dinh “van tdc
bay” ctia hat min cua ciing nhu cac két qua nghién
cuu ¢ cac cong trinh trude d6 cia Tac gia da thuc
hién cho thiy, voi thong sd véan tdc dong tac nhan
say khoang 8,5 m/s va nhiét do tic nhan siy khoang
439°C thi thiét bi say s& dat nang suat cao va cho phi
ning lugng riéng phl hop nhat nhung hoan toan
khong c6 sy “bat chay” cua vat liéu sdy trong quéa
trinh sdy. Boi vay, trong cac nghién ciru ndy nhom
tc gia Iya chon van toc dong tac nhan siy khoang
8,5 m/s va nhiét do tac nhan say khoang 439°C lam
théng sb dé tién hanh khao nghiém.

3.1. Xac dinh mbi twong quan giira kich thuéc
va nhiét d9 than nhiét cia vat liéu siy doc theo
chidu dai may siy

Muc tiéu thyc nghiém nhim xac dinh dugc su
thay d6i nhiét d¢ than nhiét cia vat liéu sdy doc theo
chiéu dai ciia may siy tng voi mdi dai kich thudc
vat liéu duoc khao sat khac nhau cu thé nhu sau:
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0,63mm; 1,0mm; 1,6mm; 2,5mm va 4,0mm.Két qua
khao sat thuc nghiém xac dinh dugc sy anh hudng
cla cac thong s6 néu trén duoc trinh bay théng qua
db thi hinh 5dudi day:

Mai quan hé giira nhiét d§ than nhiét cda min cua véi kich thudre hat doc
theo chigu dal mdy siy

Mhigt d§ [oC]
g8 8B

Vj tri trong say [m]

Hinh 4. D6 thi biéu dién mdi quan hé giita nhiét do
than nhiét ciia hat min cua doc theo chiéu dai may
sdy véi cdc kich thiede hat mim cua khac nhau:

d =0,63 +4mm

Qua dd thi hinh 4 cho thiy khi kich thu6c hat
mun cua cang 16n thi than nhiét hat min cua cang
nho va do 4m hat min cua cang 16n doc theo chiéu
dai ciia may sdy. Két qua thuc nghiém duoc thé hién
rd ddi v6i hai quy luat thay d6i khac nhau tuong tmg
v6i hai nhom vat liu siy co6 kich thudc 1a 1,0
+4,0mm (nhom 1) va kich thudc 0,63mm (nhém 2).
Cu thé dbi vai vat lidu siy thudc nhom 1 thi nhiét do
than nhiét ciia mun cua ting dan doc theo chiéu dai
clia may sdy tir 0+-12m nhung khong qua 67°C, khi
d6 d6 am ciing s& giam dan (hinh 5). Ddi vai vt ligu
sdy thudc nhoém 2: i). nhiét do than nhiét ting dan
dung quy ludt nhu trén cho t6i tai vi tri may sdy9m,
tai vi tri nay nhiét 6 than nhiét cia vat lidu siy ciing
do dugc khong qua 67°C; ii). sau vi tri 9m thi nhiét
d6 than nhiét mun cua tang déan 1én dot bién va dat
gia tri khoang 118°C umg véi vi tri may siy dai
10,5m sau d6 nhiét do ting rit cham (gn nhu giir
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nguyén) dén cudi may sdy (tai vi tri 12m); iii). 1y do
nhiét do than nhiét cia mun cua ting dot bién tai vi
tri may siy sau 9m Ia boi lac ndy vat lidu siy da
dugc 1am khd gan nhu tuyét doi.

3.2. Xac dinh mdi twong quan giira kich
thwéc va do Am cia vat lidu siy doc theo chiéu
dai may say

Tuong tu nhu trén, d6 thi hinh 5 cho thay, khi xét
doc theo chiéu dai ciia may sy, hat min cua c6 kich
thudc cang lon thi ¢6 4m hat mun cua cang 1on. Cu
thé ddi voi vat liéu say thudc nhém 1 thi d6 am cua
mun cua giam dan doc theo chiéu dai cia may sy tir
0+12m nhung khong thap hon 2 % (ing vdi hat ¢6
kich thudc d=1,0mm). DSi véi vat lidu siy thudc
nhém 2: 6 am giam dan ding quy luat cho t6i tai vi
tri may say 9m, tai vi tri nay ddi véi vat lidu sdy c6
kich thuéc d=0,63mm d6 4m cia vat lidu giam dén
gia tri ~0% va giit nguyén dén cudi méy say (tai vi
tri 12m), Iy do do 4m cua mun cua gan nhu giir
nguyén tir sau 9m dén cudi may say (tai vi tri 12m)
la boi luc ndy vat liéu siy ¢ dugc 1am khd gan nhu
tuyét d6i (0%).

MBI quan hé gitra & §m cha min cura véi kich thuére hat
doc theo chidgu dal tréng sy

——— =1 0mm

d=1

D& 3m [kg/kg

vi'tri tréng say [m]

Hinh 5. D6 thi biéu dién mdi quan hé giita do am
ciia hat mim cua doc theo chiéu dai may sdy véi cdc
kich thwoc hat mun cwa khac nhau: d = 0,63 ~4mm

Riéng ddi véi duong dic tinh vé tdc do giam am
db6i v6i truong hop kich thuéc hat mun cua
d=0,63mm nhanh hon so véi vét liéu sdy nhom 1 vi
quéa trinh trao doi nhiét am trong truong hop nay
duogc dién ra nhanh hon.

3.3. Xac dinh mbi twong quan giira kich thuéc
ciia vat li¢u sdy va do 4m ciia dong lru chit doc
theo chiéu dai may say

Qua d6 thi hinh 6 cho thay, qua trinh ting do 4m
cta dong luu chat doc theo chiéu dai ciia may siy
dugc dién ra theo qua trinh ting dan déu. Riéng ddi
véi truong hop hat mun cua co6 kich thude
d=0,63mm chi tang dén vi tri twong mg chiéu dai
may sy 1a 9m, con sau d6 s& khong doi cho téi hét
chiéu dai cia may sdy, nguyén nhan 1a dén thoi diém
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—m— d=0,63mm

nay d6 Am coa vt liéu say d4 vé dén gia tri ~0%.Khi
Xét tai cing mot vi tri do, d6i v6i trudong hop vit liéu
sdy co kich thude cang 16n (vi du d=4mm) thi d6 4m
cua dong luu chét lic nay do dugc nhé hon so véi
truong hop kich thude cua vat li€u séy nho (vi du
d=1mm) trong ciing mot dicu kién cong nghé sy
khong doi, boi vi qué trinh thoat am cia vat liéu sdy
¢6 kich thudc nho nhanh hon so véi vat liéu séy co
kich thudc 16n. Mat khac ciing qua do thi cho thay
d6 4am cua dong hru chat ting 1&n phu thudc rat
nhiéu vao do 16n kich thudc hat cua vt liéu sdy.

M&i quan hé giiva kich thuée vat lidu sy va dd @m cda dong lru chat doc
theo chiéu dai cla mdy sdy

== =1 d=1.6mm J=2 5N =4 o =0, 63MIT)

D6 am [ke/kg)

Vi tri tréng sdy [m]

Hinh 6. D6 thi biéu dién madi quan hé giita do am
Ciia dong lweu chdt doc theo chiéu dai may say voi
cac kich thwoc hat mun cua khac nhau:

d =0,63 +4mm

Nhdn xét:

Qua cac d6 thi hinh 4, 5, 6 cho thay: trong truong
hop khi sdy mun cua c6 kich thudc hat tir 0,63mm
dén 4,0mm thi chiéu dai may sy t6i da c6 thé duoc
lya chon trong khoang tir 9 dén 12m.

4. KET LUAN

Két qua thuc nghiém cho thiy, & cling mot vi tri
do khi kich thudc hat cia vat lidu sy cang Ién thi
nhiét do than nhiét ctia vat lidu sy tai vi tri d6 cang
nho va do 4m cua vt liéu sdy cang lén. Mit khac,
ciing cho thdy nhiét do than nhiét cua vat liéu siy
ting nhanh dan 1én va do 4m cua vat lidu sdy giam
dan tuong tmg doc theo chiéu dai ciia may say.

Do am ctia dong lueu chét tang 1én doc theo chiéu
dai ciia may say theo chiéu tir khi vat liéu vao dén
khi vat liéu ra. Xét & cung mot vi tri do, khi vat liéu
sdy c6 kich thude cang nho thi o 4m cta dong luu
chat do duoc cang l6n.

Tir két qua nghién ctru ndy cho thay néu Iya chon
may siy theo nguyén ly tréng quay két hop khi dong
dé sdy mun cua lam vién nhién liéu tng véi do 4m
cta san pham sau khi sy dat tiéu chuan dé ép vién
nhién liéu (13% am), khi kich thudc hat ciia vat liéu
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sdy d<0,63mm thi chiéu dai may say c6 thé lya chon  két qua nghién ctru nay lam co so cho viéc lya chon
t6i da L=5,0m, twong tu dbi véi cac truong hop  duoc chiéu dai cua thiét bi sdy (trdng siy) hop 1y dbi
d<1,0mm, d<l,6mm, d<2,5mm va d<4,0mm thi Vi timg “loai” mun cua, do d6 gdp phan vao viéc
chiéu dai t6i da ciia méy siy c6 thé lya chon twong  xéac dinh dugc chi phi du tur cho thiét bi hop 1y.

ung la L=7,5m, L=9,0m, L=10,0m va L=12,0m. V¢i
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Abstracts:
EXPERIMENTAL ON THE INFLUENCE OF MATERIAL SIZE
TO AIR-GAS FLOW ON CO-ROTARY DRYER AND PNEUMATIC DRYER

This paper presents experimental studies the influence of drying material size (the magnitude of the particle)
to air-gas flow on Co-rotary dryer and pneumatic dryer. The research results at the conditions remain dry
technology mode only changes the characteristics of the material drying through different size for drying
materials. The size of the dried material is investigated with the values 0,63mm; 1,0mm; 1,6mm; 2,5mm and
4,0mm via the drying temperature regime 439°C, drying velocity 8,5m/s; material moisture 40,35% to find
out the relationship between them depends. From the results of this relationship as a scientific basis for
determining the length of the dryer required corresponding to each case the value of the size of raw
materials drying, useful in designing systems suitable drying and Achieve economic efficiency.

Keywords: Co-rotary dryer and pneumatic dryer; sawdust drying; air-gas flow

Ngay nhdn bai: 18/6/2019
Ngay chdp nhdn dang: 21/8/2019

KHOA HQC KY THUAT THUY LOT VA MOI TRUONG - SO DAC BIET (10/2019) - HOI NGHI KHCN LAN THU XII - CLB CO KHi - DONG LUC 143



