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THIET KE, CHE TAO VA KHAO NGHIEM THIET BI LOC
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TOM TAT

S& dung ngudn ndng lugng tai tao thay thé cho ngudn nang lugng hda
thach la hudng gidi quyét co ban cho viéc thiéu hut nang lugng, 6 nhiém méi
trudng va gidm thiéu tac dong cda hiéu ting nha kinh. Ngudn nang lugng sinh
khoi kha I6n tai Viét Nam la tiém nang can dugc khai thac st dung trong d6 dung
phuong phap héa khi sinh khdi d€ cung cép khi cho cdng nghiép va ddi séng can
dugc quan tam nghién ciu phat trién. Tuy nhién, san pham khi thu dugc tir hoa
khi sinh khoi (khi tho) con Ian rdt nhiéu tap chat nhu nhya (tar), alkali kim loai,
HCI, nitrogen va HCN, HyS va €0S.... Do d6, viéc hoa khi sinh khoi doi hoi phai lam
sach va lam mat khi sau khi héa khi bang cong nghé va thiét bi phu hgp. Hai
phuang phap lam mét va lam sach khi héa véi cac thiét bi tuong ing gom thiét bi
duing 6ng venturi va thiét bi loc xyclone két hgp lam mat kiéu doi luu tuan hoan
cung biic da dugc nghién ctiu thiét ke, ché tao thiét bi, va khao nghiém thanh
cdng. Két qué chi ra rang phuong phap loc xyclone két hop lam mét ki€u d6i luu
tudn hoan cu@ng bic cd nhiéu uu diém va gii quyét dugc co ban yéu cau cla viéc
[am mat khi dat dugc nhiét do thap dudi 50°C trudc khi st dung cho bao quan.

Tir khda: Lam mat khi, khi héa trdu, ndng uong sinh khdi, 6 nhiém méi truong.

ABSTRACT

Using renewable energy sources to replace fossil energy sources is one of the
best solutions to solve energy shortages, environmental pollution and minimizing
the impact of the greenhouse effect. The high potential biomass energy source in
Vietnam is an one needs to be exploited and applied, in which biomass gasification
methods to supply gas for industry and life needs to be studied and developed.
However, the gas product obtained from biomass gasification (raw gas) contains
many impurities such as tar, alkali metal, HCl, nitrogen and HCN, H,S and (0S....
Therefore, the raw gas requires to be cleaned and cooled before they might be used
by using suitable technology and equipment. Two approaches of raw gas cooling
and dleaning are venturi tube device and cyclolone filter device combined with
forced circulation convection cooling have been developed, manufactured, and
tested successfully. The results indicate that the cyclolone filter device combined
with forced circulation convection cooling has many advantages and cools the gas
temperature below 50°C before it might be used for storage step.

Keywords: Gas cooling, rice husk gasification, biomass energy, environmental
pollution.
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1. DAT VAN DE

Thiéu hut nang lugng ndi chung va nang lugng xanh
sach néi riéng dang la mot trong nhiing van dé nghiém
trong ma nhan loai da va dang phai déi pho va tim cach giai
quyét trong nhiing nam sap dén. Ngudn nang lugng truyén
théng nhu dau khi, than da..duoc du bao sé can kiét vao
nhimg nam 2050 va la tdc nhan chinh gay ra bién déi khi
hau, lam trai dat néng dan 1én va 6 nhiém méi trudng [1-3].
Tim nguén nang lugng tai tao thay thé la giai phap duoc
déng thuan cao tai nhiéu quéc gia va tai nhiéu hoi thao
trong va ngoai nudc. Viét Nam c6 ngudn néang lugng tai tao
(NLTT) gém nang lugng mat trgi, nang lugng gié va nang
lugng sinh khoi kha déi dao vaéi tiém nang trir lugng 16n [4].
Viéc ing dung va khai thac cadc ngudén NLTT nay da va dang
phat trién kha nhanh va dugc xem |a hién tugng cla thé gidi
trong nhirng nam 2020-2021 [4] trong d6 nguén nang lugng
mat troi va nang lugng gioé chu yéu dung cho phat dién,
nguodn nang lugng sinh khéi dugc dung chd yéu duéi dang
cung cap nhiét. Theo tinh toan ca Vién nang lugng Viét
Nam, téng nguén sinh khéi ctia Viét Nam vao khoang 118
triéu tdn/nam, néu nguén nang lugng nay dugc st dung
hiéu qua sé tuong duong véi 80,7 triéu tan dau - gap 2 lan
téng lugng khai thac dau khi [5]. Théng ké chi ra rng hon
80% sinh kh&i nhu trdu, ba mia, rom ra, canh cay, phu phdm
tur ché bién gb cédng nghiép... dugc dung cho sdy néng san,
mot it dung phat dién, san xuat gach, dét 1o hoi va dun ndu
clia ngudi dan (hon 50% t6ng s6 sinh khdi tiéu thu cho hoat
déng dun nau) [6]. Tuy nhién, viéc dung sinh khéi dun nau va
dét truc ti€p da cé nhiéu ton tai nhu hiéu suat thap, kho s
dung nhiét vi khéng sach anh hudng dén chat luong clia san
pham dung nhiét, khé khan trong ton trit va st dung... Nham
khac phuc cac nhugc diém khi sir dung sinh khéi san xuét
nhiét, mét trong nhiing cong nghé dugc ap dung la tién
hanh hoa khi sinh khéi. Céng nghé hoa khi tir nhién liéu sinh
khéi da dugc ing dung d€ phuc vu cho ddi séng, san xuat
c6ng nghiép da co ti thé ky 17. Hé théng thiét bi khi héa cho
phép bién d6i nhién liéu sinh khéi rdn thanh nhién liéu khi
bang cach cho dét chay nhién liéu sinh khéi ran trong moi
trudng yém khi. Viec d6t chay san phdm khi héa cho hiéu
sudt rat cao, cao hon 3 + 4 1an so vai viéc dét truc tiép, tao ra
nguén nhién liéu sach va dé dang trong van chuyén va tich
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tr& hon. Khi sinh ra bao gom CO, H,, CH,, CO,,... dugc dung
nhu la nguén khi cung cdp nhiét theo yéu cau. Tuy nhién,
hau hét cac khi thé tao ra trong qua trinh héa khi con lan rat
nhiéu tap chat nhu nhua (tar), alkali kim loai, HCl, nitrogen va
HCN, H,S va COS.... Ham lugng cac chat nay tuy thudc vao
nguén biomass va thiét bi héa khi. Thanh phéan tar trong
khoan 1 - 150g/Nm?, NH; khoang 500 - 30000ppm va H,S
khoan 20 - 200ppm [7]. Do d6, viéc hoéa khi sinh khéi can giai
quyét cac ton tai va mot sé thach thdc va khé khén trong
qua trinh thuc hién trong dé viéc lam sach khi va lam nguéi
khi trugc khi dua vao st dung la nhiing van dé kha quan
trong quyét dinh viéc st dung khi héa ti sinh khéi, cé tinh
thuc tién va can thiét. Trong bai bao nay, mot sé két qua
nghién cu tu hai phuong phap lam sach va lam mat khi thu
dugc ti hé théng hoéa khi trdu theo kiu ngugc chiéu da
dugc trinh bay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thiét bi dung cho nghién ctiu

- Vat lieu dugc st dung trong nghién cdu la trdu cua
giéng lua IR 50404 dugc mua tai Pong Thap. Trau c6 dm do
10% (dugc xac dinh bang phucng phap do 4m d6 béng ta
sdy mau), va c6 khéi lugng thé tich p = 106kg/m?.

- Thiét bi hoa khi trdu dung cho thi nghiém dugc thiét
ké va ché tao tai Khoa Co khi - Céng nghé, Truéng Bai hoc
N6éng Lam TPHCM nhu hinh 1 vé&i cac théng s6 cdng nghé
nhu bang 1.

/Thﬂns chira tréu

/Bubng khi héa

Hinh 1. Thiét bi trdu hda khi véi cong sudt P = 6,4kW [8]
Bang 1. Cac thong s6 cong nghé clia hé thdng hda khi trau

Thdng sd congnghé | Ky hiéu/Céng thiictinh | Donvi | Gia tri
T6ng lugng nhiét cung cap Qs keal/h 5.500
Nhiét tri clia trau LHV, keal/kg 3.000
Hiéu suat bép N, % 30
Khdi lwgng trdu can cung Gy = Qua/ (LHVy. Ny) kg/h 6,1
cdp
Toc dd khi héa riéng B kg/h.m? | 110-210
Dudng kinh budng dot D= \/m m 0,254
Chiéu cao budng dot H=(B.1)/pn m 0,6

- Viéc do va phan tich khi sinh ra tir héa khi dugc xac
dinh bang thiét bi phan tich khi truc ti€p GABOARD 3100P
vGi ddc tinh ky thuat trinh bay & bang 2 va thiét bi chuyén
dung nhu hinh 2.
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Bang 2. Cac thanh phan cla khi tong hop phén tich dugc cla thiét b
GABOARD 3100P

Thanh phan Khoang do Do phan giai Sai s6
0, 60% 0,01% <2%

0 40% 0,01% <2%

H, 40% 0,01% <3%

0, 25% 0,01% <3%

(H, 20% 0,01% <2%
CoHnm 10% 0,01% <2%

Hinh 2. Thiét bi phan tich khi truc tiép GABOARD 3100P

- Cac théng s6 cdng nghé khac gom nhiét do khi, van
téc gio, luu lugng nudc lam mat, ap suat nudc phun, téc dé
doéng co, cudng do dong dién va dién ap... dugc do bang
cac dung cu do chuyén dung.

2.2. Phuong phap nghién ciu

- TU téng quan cac két qua nghién clu da cé va phan
tich uu nhugc diém, mé hinh thiét bi loc - lam mat kiéu
venturi va loc xyclone két hgp lam méat déi luu tuan hoan
cudng buc da dugc lua chon cho nghién ctiu loc va lam mat
khi ctia hé thong hoéa khi trau ngugc chiéu.

- Tinh toan mét s6 théng sé thiét k&, ché tao va nghién
ctu thuc nghiém

1) Xdc dinh téc d6 héa khi riéng SGR (Specific Gasification
Rate): Toc d6 héa khi riéng la lugng sinh khéi dugc héa gas
trong 1 gid trén 1m? tiét dién ngang cda buéng hoa khi
dugc xac dinh nhu cong thiic (1). Day la chi tiéu dé xac dinh
kich thudc ctia buéng khi héa [9].

SGR=G/ S (kg/m?h) (1)

Trong d6: SGR: t6c dd hda gas (kg/m?h); G: lugng trdu
tiéu thu trong mét gis (kg/h); S = m.D¥4: tiét dién mat cat
ngang cla buéng khi héa (m?). Véi trdu thi SGR chi chon
trong khodng 100 - 200 kg/m?h, vi nhiéu hon sé tao réng
trong khéi chat do6t va pha vé qua trinh hoéa khi [9].

2) Xdc dinh tén dp: Tén ap la su gidm tinh 4p gita dau
vao va dau ra clia dong khi qua I8p chat dét. Tén 4p phu
thudc vao d6 réng clia vat liéu, khéi luong riéng, kich thudc
chat dét, van téc dong khi.
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3) Xdc dinh hé s6 khéng khi cdp (equivalence Ratio) [10]
bang ty sé gitra lugng khong khi thuc té cung cap véi lugng
khong khi ly thuyét, va dugc xac dinh theo céng thuc (2):

ER=Q« / Qx (2)

Trong do, ER: hé s6 khéng khi cap; Qu: lugng khéng khi
thuc can cung cap (m3/h); Qi lugng khong khi ly thuyét
(m3/h).

4) Tén that dp sudt khi di qua éng venturi [7]

Ap = 8,24.107*(vg) " (L/G) 3)

Véi: vy 1a van toc di qua c6 ng venturi, cm/s; L/G latileé
I6ng - khi trong 6ng venturi, I/m?3,

5) Nhiét dé khi ra khdi 6ng venturi: Dua vao su trao ddi
nhiét gitra nudc va khi trong thiét bi venturi. Ta c6 phuong
trinh can bang nhiét lugng nudc - khi, nudc nhan nhiét va
khi thai nhiét:

Qn = - Q¢ CaGn(tnz — tn ) = - GGiltia -t );

CnGn(th =t ) = Cka(tk1 - 1:k2) (4)

Trong d6: Q, - Nhiét lugng clda nudc nhan vao, kJ;
Q« - Nhiét lugng ctia khi néng thai ra, kJ; Gk - Luu lugng khoi
lugng khi vao, kg/s; Gn - Luu lugng nudc vao, kg/s; Ci - Nhiét
dung riéng cla khi, kJ/kgK; C, - Nhiét dung riéng clia nudc,
kJ/kgK; ta - Nhiét do khi vao, K; te - Nhiét do khi ra khoi
6ng, K; ta - Nhiét d6 nudc vao, K; tn; - Nhiét d6 nudc ra khoi
ong, K;

6) Tinh dién tich tiép xuc gitia 6ng dén san phdn khi héa
v&i méi chdt lam mdt theo cac cong thiic (5) - (7) nhu sau:

- T khi @&n méat thanh 6ng bén trong:

Qm=a.Fi(tc-ts1) , J/s; (5)
- Qua thanh 6ng: Qum = A\.Fi(ts: - t52)/5, J/s; (6)
- TU mat ngoai clia thanh 6ng- nudc lam mat:

Qim = a.Fa(ts2 - tn), J/s (7)

Trong d6: Qm - Nhiét lugng cha sdn phadm khi hoéa
truyén cho nudc lam mat bang nhiét lugng do nudc dan
qua bé tan nhiét cooling pad (J/s); a; - Hé s6 tan nhiét tu
sdn pham khi héa dén thanh 6ng cda bd tdn nhiét
(W/m2.d0); N - Hé s6 dan nhiét cda vat liéu lam éng dan
nhiét W/m.do; 6 - Chiéu day clia thanh 6ng (m); a, - Hé s6
tan nhiét ti thanh 6ng cta b tan nhiét vao nudc lam mat,
W/m2.do; Fi - Dién tich bé mat ti€p xdc vdi sdn phdm khi
héa (m?); F, - Dién tich bé mat tiép xdac véi nudc lam mat
(m?); ts1, ts2 - Nhiét d6 trung binh ctia bé mat trong va ngoai
cUa thanh 6ng; t,, tc - Nhiét d6 trung binh cia nudc lam mat
va cla san pham khi héa di qua b tan nhiét.

7) Phuong phdp xdc dinh luu lugng quat gidi nhiét theo
cong thuc:

Vige.D2

QG, = =X coolingpad

vkk= (m3/5)

VGi Vi van t6c khong khi (m/s); Deooling pad: dUdng kinh
tdm cooling pad (m)

- Nhiét d6 va &m doé méi trudng trung binh dugc |dy
vao 3 ngay khac nhau, thai diém thi nghiém dao déng tu:
30-32°Cvadmdo tu 68 -71%.
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3. KET QUA VA THAO LUAN
3.1. Tinh toan thiét ké ché& tao mé hinh thiét bi.

Cac thong s6 cda thiét bi hda khi trdu theo kiéu ngugc
dong dung trong nghién cliu c6 cdng suat cla hé théng
héa khi P = 6,4kW, nhiét d6 san pham khi ra khoi 10 héa khi
vao khoang 250°C - 300°C. Viéc tinh toan thiét k& va ché tao
thiét bi loc va lam mat khi dugc thuc hién theo hai phuang
phap gobm dung éng venturi va dung loc xyclone két hgp
lam mat d6i luu tudn hoan cuéng buc. Nhiét d6 sdn pham
khi sau khi dugc lam mat vao tui trit la dat yéu cau dudi
50°C.

a) Ap dung céc phuong phap tinh todn nhu da trinh
bay, thiét bi venturi da dugc tinh toan thiét ké va ché tao
nhu hinh 3. Thiét bi nay bao gom 3 phan chinh: 6ng thu
hep hay 6ng hoéi tu, 6ng co tiét dién khéng déi, va éng
khuéch tan hay 6ng phan ki hay 6ng loe. Phan hoi tu duing
dé tang t6c d6 dong khi khi qua thiét bi, phan c6 6ng co
hinh dang tron hodc chit nhat két n6i phan éng héi tu va
phan 6ng phan ki, ngi day xay ra sy tuong tac gitta dong
I6ng luu chat phun vao dong khi, phan 6ng phan ki cé chic
nang giam téc dong khi. Cac théng sé kich thudc cua
dudng kinh ¢é thiét bi, kich thudc phan héi tu va phan
phan ki phu thuédc vao kich thudc dudng kinh c6 [7]. Két
qua tinh toan thiét ké thiét bi venturi c6 cac théng sé trinh
bay & bang 3. Ong dugc thiét ké va ché tao nhu hinh 3.
Thiét bi dugc l1ap déng bd vao hé théng héa khi ngugc
chiéu dung cho nghién ctu dugc trinh bay & hinh 4.

Bang 3. Thong so 6ng venturi

Théng s6 Don vi Két qua
Luu lugng m’/s 0,00533
He s§L/Q m’/1000m’ 13
Van toc c6 6ng m/s 70
Dudng kinh c6 6ng mm 10
Chiéu dai ¢ mm 5
Chiéu dai phan ndi mm 30
Dudng kinh 6ng ni mm 23
Chiéu dai phan hgi tu mm 30
Dudng kinh phan hdi tu mm 23
Chiéu dai phan phan ki mm 106
Dudng kinh phan phan ki mm 23
Dudng kinh 6ng dan bang kim loai mm 15
Dudng kinh voi phun mm 0,355

Hinh 3. Thiét bi lam mat venturi da duoc thiét ké ché tao
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Hinh 4. Mo hinh thiét bi venturi khi I3p vao hé thong héa khi
1. Dong o truyén dong canh gat tro; 2. Clia thodt tro; 3. Ddng ca truyén
dong vit tai tro; 4. Budng phan ting; 5. Clra nap liéu (trdu); 6. Thiét bi venturi;
7. Xyclone; 8. Thung chifa nudc thai; 9. Bdng ca truyén ddng bom ap luc; 10. Bom
ap luc; 11. Dudng Gng dan nudc dén voi phun; 12. Buting dng dan nudc dén bom;
13. Duting 6ng nudc du hdi vé; 14. Cam bién nhiét do ¢ dau ra bo phan lam mat,
15. Duong san pham khi héa ra khoi xyclone; 16. Ong dan nudc thai ra ngoai;
17. Cam bién nhiét d 6 dau vao thiét bi lam mét

Nguyén ly hoat déng clia mé hinh: Khi hoat dong trau
dugc cho vao 16 héa khi qua cla (5) xuéng budng phan tng
(4) va dugc dét chay dé tao san pham khi héa. Béng co (1)
va (3) 6 tac dung gat va van chuyén tro ra cla (2). Pong co
(9) truyén dong cho bom ap luc (10) ddy nudc dén thiét bi
venturi (6), voi phun phun nudc ap luc cao vao phan cé
6ng, phan ¢é 6ng ¢4 tiét dién nhd nén van t6c chat 1dng sé
tdng lén tao gidm 4p hut sdn phadm khi héa ti buéng héa
khi vao 6ng venturi. Tai day san phdm khi héa sé dugc lam
sach két hgp lam mat nho nudce ti voi phun. Hon hop khi,
I6ng ra khdi 6ng venturi sé dugc dua vao xyclone (7) dé
tach long, 16ng tach ra sé chay xuéng thung chiia nudc thai
(8). Sau d6, san pham khi hoa sé chuyén déng qua éng (15)
va dua di st dung. Nudc thai trong thung (8) dang lén sé
chay ra 6ng (16). Hai cam bién nhiét d6 (14) va (17) dugc
Idp dat trong dudng 6ng dan sadn pham khi hoa tai vi tri
trudc va sau bé phan lam mat dé xac dinh nhiét do6 khi vao
va ra khéi b6 phan lam mat.

b) Mét phuong phap lam mat va lam sach khi khac ciing
da dugc nghién ctu tinh toan thiét ké va ché tao 1a mé hinh
thiét bi loc xyclone két hgp lam mat ki€u tuan hoan cuéng
buic. Thiét bj da dugc thiét ké va ché tao nhu trinh bay & hinh
5va ldp dat dong bd vao hé théng héa khi nhu & hinh 6.

Hinh 5. M hinh thiét bi lam mat ki€u tuan hoan cung bic da dugc thiét ké
va ché tao
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Nguyén ly hoat dong clia mé hinh: Khi hoat dong trau
dugc cho vao 16 héa khi qua clra (1) xuéng buéng phan tng
(2) va dugc dét chay dé tao san phadm khi héa. Péng co (3)
va (5) c6 tac dung gat va van chuyén tro ra clfa (4). San
pham khi hda chuyén déng cuéng buc trong hé théng nh&
déng co quat hut (11) dat & cudi hé théng. San pham khi
hoa sau khi ra khai 16 héa khi sé chuyén déng dén xyclone
(7) dé tach tap chat (bui tro, hdc in). Tap chat cé khéi lugng
I6n sé ly tdm ra vach xyclone va ldng xu6ng phéu chua (6),
San pham khi hoa di 1én va dén b6 phan lam mat. Tai day
san phdm khi hoa sé dugc lam mat xuéng nhiét dé can
thiét. Sau d6 san pham khi hoa sé chuyén déng dén bo loc
tui vai (10) va dua di st dung nho dong co quat hat (11).
Dong hé nudc (16) dugc bé tri dé do luu lugng bom nudc,
ldp dat 2 cdm bién nhiét d6 (13) va (14) trong dudng éng
dan san phadm khi héa tai vi tri trudc va sau bd phan lam
mat dé xac dinh nhiét dé khi vao va ra khoi bé phan lam
mat.

Hinh 6. M hinh thiét bi lap vao hé thdng

1. CGra nap liéu (trdu); 2. Buong phan ting; 3. Dong co truyén dong canh gat
tro; 4. Clia thodt tro; 5. Dong o truyén dong vit tai tro; 6. B phan chifa tap chat
tlr xyclone; 7. Xyclone; 8. Thing chia nudc lam maét; 9. Bd phan lam mét nudc;
10. Bo loc tui vai; 11. Dong co truyén dong quat hit; 12. Ta dién diéu khién;
13 Cam bién nhiét do san pham khi hoa trudc khi vao bo phan lam mat; 14. (4m
bién nhiét d san pham khi héa sau khi ra khéi bd phan lam mét; 15. Binh dc quy
cung cdp dién cho toan hé thdng; 16. Dong hd nudc dé do luu lugng
3.2. Thanh phan khi héa tu thiét bi héa khi trau nguoc
chiéu

25 1,122

B0 @S T R
Q- s 14U %
Z 15 1118 §
E 10 )
2 . 1.116 >
o - oe
< 0 1114 =
B Thoi gian (phut)
=
E..e- CO --n---CO2  ——CH4 © - CnHm
---A---H2 e 02 —&— Nhiét trj

Hinh 7. D thi quan hé giita thanh phan khi tong hop, nhiét tri theo thai gian
Sau khi hé théng héa khi dugc van hanh va thuc hién &
tinh trang 6n dinh, tién hanh dung thiét bi do thanh phan
khi va thu thap da liéu sau méi 5 phat do, tién hanh do
trong thai gian 30 phut. K&t qua do va phan tich két qua
xac dinh thanh phan hén hgp khi khi tién hanh hoa khi trau
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bang thiét bi dung trong nghién ctu dugc trinh bay & hinh
7. Tu két qua khao nghiém cho thay thanh phan khi téng
hap c6 bién dé dao déng thay déi theo thai gian. Nguyén
nhan 1a do qua trinh héa khi phu thudc vao nhiéu yéu té
nhu: d& 8m ban dau nhién liéu, nhiét d6 méi trudng, s
vong quay canh tai tro, hé sé khong khi cap,...
3.3. Anh huéng ctia ap suat phun dén luu lugng va nhiét
dd lam mat khi & thiét bi loc - lam mat ki€u venturi

Thuc nghiém dugc tién hanh nham khao sat su anh
hudng cta ap sudt phun trong thiét bi venturi dén luu
lugng khi, tinh trang chay cla khi sau khi lam mat va nhiét
d6 khi sau lam mat. Nam muc ap suat phun dugc tién hanh
thuc nghiém gém 5; 7,5; 10; 12,5; va 15kgf/cm?, méi muc ap
suat phun dugc thuc hién 3 lan lap lai va ldy két qua
trung binh ctia 3 lan. Két qua thuc nghiém dugc trinh bay &
hinh 8.
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o--0--oNhiét d6 sau khi lam mat

Hinh 8. Bi€u do su thay ddi cac thong s6 khi ap sudt phun thay ddi
Két qua thuc nghiém chi ra rang nhiét d6 khi sau khi

lam mat khong 16n hon 36°C dap Uing yéu cau cua viéc lam
mat khi dat ra. Tuy nhién van dé chay cta khi sinh ra & tiing
muc ap suat phun c6 su khac biét dang ké, & muc 5kgf/cm?
qué trinh khi hoa sinh ra chay chua 6n dinh. G muc ap suat
ap suat phun 12,5kgf/cm? ngon Itia ¢6 xu huéng bat dau
chay 8n dinh, ngon Ita ti mau vang nhat chuyén sang mau
xanh luc. Nguyén nhan do hé s6 khéng khi cap viia da cho
16 héa khi. Khi tang ap suat dén 15kgf/cm?, nhiét dé khi héa
sau khi lam mat van khéng thay dgi nhiéu nhung san pham
khi sinh ra quan sat thdy chdy rat yéu, nguyén nhan cé lé
do mot lugng khi sinh ra da tham gia qua trinh chdy trong
budng phan (ng, hién tuong cap thia oxy cho buéng khi
hoéa da xay ra. Mot cach téng quat két qua téng hap chi ra
rang khi tang ap sudt phun tur 5kgf/cm? dén 15kgf/cm? thi
luu lugng san phdm khi héa cling tang Ién tir 2,6.10%m3/s
dén 6,1.10“m3/s va nhiét d6 san pham khi hoa sau khi lam
mat gidm ti 34,6°C dén 33,8°C. Khi tang ap suét thi d6 chan
khéng & ¢6 6ng venturi cling tang 1én, do d6 Iuu lugng san
pham khi qua thiét bi cing ting. Khi thay d&i ap suat thi
nhiét dé dau ra khi khéng thay déi nhiéu. Tuong quan giira
nhiét d6 san phadm khi ra va ap suét theo dang tuyén tinh.
Anh hudng clia 4p suat dén muc do lam mat san pham khi
ra khéng cao. Tuy nhién cong suat clia thiét bi rat I6n.
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3.4. Anh huéng chia luu luong quat giai nhiét, bom nuéc
dén nhiét d6 lam mat khi & thiét bi loc xyclone két hop
lam mat kiéu tuan hoan cuéng buc

Nhiét dé khi lam mat dung thiét bi loc xyclone két hop
lam mat kiéu tudn hoan cuéng buc phu thudc vao téc do
quat gidi nhiét va luu lugng bom nudc. Khao nghiém dugc
ti€n hanh véi gia tri tinh toan van téc khi qua tam cooling
pad la Vik = 0,112m/s nén chon ba muc téc d6 quat 0,1m/s;
0,2m/s; va 0,3m/s tuong Ung tinh ra luu lugng quat la
0,015m3/s; 0,03m3/s; va 0,046m3/s dugc ap dung khao
nghiém. Déi v6i bom nudc, véi gia tri tinh toan luu lugng
bom nudc la Gy, = 3,84 lit/phut, chon cac muic khdo nghiém
g6bm 3 lit/phut; 4 lit/phut; va 5 lit/pht.

- Su anh hudng clia luu lugng quat gidi nhiét dén nhiét
dé san pham khi héa sau khi lam mat Ung véi luu luong
bom nudc G, = 4 lit/phat dugc trinh bay & hinh 9.
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Hinh 9. D4 thi quan hé céc thong so khi luu lugng quat gidi nhiét thay doi

K&t qua thuc nghiém & hinh 9 chi ra rang khi gidm van
téc gié qua tdm cooling pad tur 0,3m/s dén 0,1m/s thi nhiét
dé san pham khi hoa sau khi lam mat tang tu 33°C dén
34,1°C. Két qua cho thdy khi luu lugng bom nudc khéng
thay d&i va chi thay d&i luu lugng quat thi nhiét do san
pham khi hoa sau khi lam mat van thay d6i khong dang ké,
van téc giam/tang 3 1an nhung nhiét d6 khi chi khac nhau
19C va cac thong s6 nhiét dé déu thap hon so vGi muc nhiét
dé yéu cau datra la 50°C.

- Két qua khao nghiém sy anh hudng ctia luu lugng
bom nudc dén nhiét d6 san pham khi héa sau khi lam mat
& muc luu lugng quat gidi nhiét c6 dinh Gy = 0,015m3/s
tuong duong véi cong sudt Pow = 10W dugc trinh bay &
hinh 10.

Két qua khdo nghiém & hinh 10 thé hién khi gidm luu
lugng bom nudc tir 5 lit/phat xuéng 3 lit/phat, nhiét d6 san
pham khi héa sau khi lam mat tang tur 34,1°C dén 37,1°C.
Khi thay d8i luu lugng bam nudc thi nhiét d6 san pham khi
hoa sau khi lam mat thay déi khong dang ké va déu thap
han so véi muc nhiét dé yéu cau.
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Hinh 10. D6 thi quan hé céc thong s6 khi luu Iugng bom nudc thay doi
3.5. So sanh déi chiéu 2 mé hinh loc - lam mat

Cac két qua khao nghiém chi ra rang thiét bi loc xyclone
két hop lam mat kiéu déi luu tudn hoan cuéng buc cé muc
tiéu hao nang lugng hoat dong nhé. Thiét bi cé tinh linh
déng cao, c6 thé van chuyén ldp dat thuan tién du kich
thudc 16n va cong kénh. Khi hoat dong doc lap khéng cé
nudc thai so vdéi kiéu venturi cdn bom c6 céng suat 16n,
déng thai phai c6 nguén cdp nudc dé bom &p luc dua dén
voi phun. Vi vay thiét bi kiéu ki€u venturi c6 tinh linh déng
thap, can nhiéu thiét bi di kém nhu bom &p luc, thung chia
nudc, va dic biét nudc thai clia thiét bi venturi khong thé
tai sir dung va gay 6 nhiém moi trudng do chiia nhiéu tap
chat va thanh phan héc in dé bi nghet, hdng hoc bom ap
luc va voi phun.
4, KET LUAN

St dung nhién liéu sinh khoi v6i phuong phap hoéa khi
la mét trong nhing giadi phap khic phuc 6 nhiém moi
truding, gidm khi thai nha kinh, phat trién bén viing. Viéc s
dung theo phuang phap nay doi hdi phai lam sach va lam
mat khi sau khi hoa khi bang cong nghé va thiét bi phu
hgp. Hai phuong phap lam mat va lam sach khi héa véi cac
thié€t bi tuong tGng da dugc nghién ctu va ché tao khao
nghiém thanh cong. Phuong phap loc xyclone két hgp lam
mat ki€u doi luu tudn hoan cudng biic cho thdy ¢ nhiéu
uu diém nhu tiéu hao nang lugng thap, dé ché tao van
hanh va bao dudng, tinh linh hoat cao, gia thanh ché tao ré,
va khong can phai x& ly nudc thai sau khi lam mat khi.
Phuang phap nay ciing giai quyét dugc ca ban yéu cau cla
viéc lam mat khi dat dugc nhiét d6 thap dudi 50°C trudc khi
st dung cho bao quan.
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