NGHIEN CUU ANH HUONG CUA PHAN TRAM PHA
PEN DAC TiINH LAM VIEC BOM LY TAM
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Tém tit: Bom hai pha ran - 16ng duoc tmg dung rong rai trong cong nghiép hoa chét, xay dung, khai

thac dau khi, tuy nhién phuong phap tinh toan thiét ké loai bom nay con nhiéu diém chua dugc sang

t6. C6 hai van dé chinh gap phai trong khi tinh toan thiét ké bom hai pha va hoat dong ciia bom 1 syr

tuong tac thuy dong luc hoc cua hat ran vi chat long anh huong nhu thé nao dén hiéu suit, cot ap

cua bom, anh hudng cua phan tram pha ran, kich thudc hat ran dén sy mai mon banh cong tac, buong

xo4n ctia bom. Bai bao nay sir dung phuong phap s nghién ctru anh hudng cta phan trim pha dén

dac tinh cot ap va hi¢u suét ctia bom.
Tir khod: Bom hai pha, CFD, dong nhiéu pha.

1 Giéi thiéu chung

Bom ly tdm 14 loai bom duoc ding chil yéu
dé van chuyén cac chét long c6 1an hat rin nhu
bun, cat do ¢o6 chi phi tiét kiém hon so véi van
chuyén bang xe tai... Ngay nay, n6 duoc str dung
rat nhidu dé hit, nao vét bun tai cc ao, hd, kénh
muong, hé théng xtr Iy nudc thai cong nghiép,
sinh hoat, khai thac md, van tai tro xi trong cac
nha may nhiét dién. Dac biét trong nganh xay
dung, bom ly tim duoc ding dé van chuyén hon
hop cat va nudc trong san 14p cac mit bang co
dién tich 16n c6 thé 1én dén hang tram ha. Tuy
nhién, trong qua trinh khai thac, dac tinh lam
viéc ctia bom ludn thay déi do su thay ddi cua
phan trim pha ran, hodc do kich thudc cia hat
trong hdn hop. Su thay ddi dic tinh 1am viéc cua
bom trong qua trinh khai thac thuong 1a nhiing
thay d6i khong co 1oi, trong mot s truong hop
do phan trim pha rin & cira hiit cia bom qua 16n
1am cho bom qua tai hodc bi tic duong dng trong
qua trinh khai théc.

Trong bai bao nay, nhom tac gia st dung
phuong phap sé nghién ctru dong chay hai pha
ran - 16ng trong bom ly tdm chuyén dung vén
chuyén cat san l4p mit bang. Két qua tinh toan
mo phong thu dugc la co s quan trong phan tich
anh hudng cua phan trim pha ran dén dic tinh
lam viéc cia bom nhu ¢t ap, hi¢u Suit.

2 Co s6 1y thuyét
Trong bai bao niay, phin mém Ansys
Fluent 14.5 dugc sir dung dé tinh toan mé phong
truong dong ctia hdn hop hai pha rin - nuéc
trong bom ly tim. Co s6 toan hoc ctia phan mém
la phuong trinh lién tuc, phuong trinh dong
lwong va phuong trinh phan bd pha trong hdn
hop, duoc viét nhu sau [1-3]:
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Trong d6: pm, pm, um — lan luot 1a khdi lugng
riéng, do nhdt, van tde trung binh ctia hon hop,
duoc xac dinh theo cong thirc sau:
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Véc to van toc tuong doi so voi pha lién tuc
duoc xac dinh:
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O day: vk — van tdc trugt ciia pha so véi pha lién
tuc. Trong Ansys Fluent, van tdc truot duge tinh
toan duwa trén gia thiét can bang giita cac pha
trong cac khong gian nhé. Cac thanh phan khéch
tan cia pha rin trong toan hon hop dugc gia thiét
1a c6 cung d6 16n. Nhu vay ta co:

P
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N {1 +0,05Re”™, Re <1.000
Voi: f =
0,018Re, Re>1.000

Trong bai bao nay, moi chét khao sat 1a hdn
hop hai cat va nude, do d6 sé phan = 2. Pha ran
dugc gia dinh 14 hat cau ddng nhét va c6 dic tinh
vat 1y khong thay do6i. Pha léng 14 nudc nguyén
chét ¢ diéu kién tiéu chuén [4].
3 Tinh toin mé phéng sb
3.1 Cdc théng sé co bén ciia bom

Mo hinh tinh toan 14 bom ly tim véi tan sb
vong quay dic trung thip ns = 45 vg/ph; luu
luong Q = 6 m*/h; cot 4p H = 8 m; van tde goc
cua banh cong tac n = 1.450 vg/ph. Canh cua
béanh cong tac c6 dang canh try, cac thong s co
ban ctia banh cong tac dugc cho trong bang 1.

Bang 1. Céc thong s6 chinh
ciia banh cong tac bom ly tam

TT Tén Gia tri | BPon vi

1 |Puong kinh 6ng hat D; 50 mm

2 |Puong kinh 6ng ddy Do | 40 mm

3 |Chiéu rong mang dan 20 mm
tai cira vao by

4 |Chiéu rong mang dan 10 mm
tai clra ra

5 |Sé canh Z 5

3.2 Xdy dung mé hinh, chia lwéi va diéu kién
bién

Trong bai bao nay, nhém tac gid st dung
phan mém Solidworks dé x4y dung mé hinh bai

toan: canh, banh cong tac, budng xodn va mién
khong gian tinh toan ciia bom khao sat. Phan
khong gian khao sat 1a khéi chat 1ong nam trong
budng xodn, dugc gidi han boi dau vao dng hit
va diu ra ciia dng day bao gdm phan tinh va phan
khong gian dong hinh 1. Phan khong gian dong
chira banh cong tac va chuyén dong quay quanh
truc ctia bom véi van tdc bang van tdc quay cia
banh cong tac. Mién khong gian khao sat duoc
md hinh hoéa bang ludi da dién véi s6 phan tir
ludi 1a 223.794 [5, 6].
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Hinh 1. M6 hinh bai toan,
mién khéng gian tinh todn sau khi chia hedi

Mo hinh rdi hai phuong trinh RNG k-e voi
thudt toan ndi suy mbi quan hé van tde va ap suét
1a PISO duoc sir dung dé tinh todan mo phong
dong chay trong bom khao sat. M6 hinh MRF
duoc st dung dé thiét lap hé toa do chuyén dong
quay véi banh cong tac va hé toa do ¢ dinh ¢
dinh trén vo bom. Pau vao ‘Inlet’ duoc dat la
“Velocity Inlet’ v6i gia thiét van téc phan bd
ddng nhét theo phuong doc truc ciia dng hut, dau
ra ‘Outlet’ dugc ddt 1a ‘Pressure outlet’ voi gid
tri bang ap suat khi quyén [7, 8.

3.3 Cac trwong hop tinh toan mé phong

Dé khao sat anh huéng cia phan trim pha
dén dic tinh thuy dong luc hoc cia bom hai pha,
nhom tac gia thuc hién tinh toan véi cac truong
hop phan tram pha rin lan lugt 1 5%, 7%, 10%,
12%, 15% va 18%, gia thiét duong kinh hat cat
0,10 mm v&i khdi lwong riéng 1.500 kg/m”.
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4 Két qua va phan tich két qua
4.1 Két qua tinh todn mé phéng

Hinh 2 mé ta phan bd 4p sut trén mat hat
va mat ddy cua banh cong tac tai phan trim pha
rin 5%. Ta thiy quy ludt phan bd ap suét trén hai
bé mit canh tuan theo quy luat cua bom ly tim.
Ap suét mit déy 16m hon ap suét tai mat hat. Tai
mat ddy, ap suat bién thién ting dan tir ctra vao
ctia banh cong tac dén cira ra, khoang 70% dién
tich mat day co ap suit ~7,5.10% Pa, phan dién
tich con lai -4,5.10? Pa. Ap sut tai mat hat cling
tang dan ta cira vao cho dén ctra ra ctia banh cong
tac, khoang 10% dién tich mat hiat cua canh co
ap suat ~7,5.10% Pa, 20% dién tich c6 ap suat
-4,5.10° Pa, phan dién tich con lai -107 Pa.
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Hinh 2 . Mt s6 hinh anh tinh toan mé phéng

Trén hinh 2 cling mo6 phéng duong dong va
phan bd van téc & mit cit vudng goc véi truc
banh cong tac cua hon hop nudce - cat trong qua
trinh tuwong tac voi banh cong tac ciia bom voi
phan trim pha rin 13 5%. Trong md hinh bom
khao sat, chiéu rong mang dan tai cira vao canh
banh cong tac 1a 20 mm, chiéu rong mang dan
tai ctra ra 1a 10 mm. Do d6, ludn ton tai mot
thanh phan van téc huéng tryc trong cic mang
dan cta banh cong tac va anh hudng 16n dén
vector van téc tuong ddi. No6i cach khac, vector
vén tdc tuong ddi 1a téng ctia vector van tée doc
truc va van quay trong mang dan cuia banh cong
tac. Van toc ciia hdn hop ting dan tir diu vao cho
dén dau ra cia mang dan. O ddu méang dan, van
tdc ctia hon hop ~1,64 m/s, phia cudi mang dan
van toc ciia hdn hop tang 1én ~6 m/s.
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Hinh 3. Bién thién hiéu suat va cot ap cua bom
theo % pha ran

Hinh 3 mo ta quy luat bién thién cta cot ap,
hiéu suét ctia bom theo phan trim pha rin trong
hdn hop. Ta thay ring, ca hiéu suit va cot ap caa
bom déu giam gan nhu tuyén tinh véi do doc rat
16n khi phan tram pha ran trong hon hop ting
1én. Khi phan trim pha rén 13 5%, cot ap va hiéu
sudt dat gia tri 16n nhat, khi phan trim pha rin la
18%, chung dat gi4 tri nho nhét va giam tuyét
d6i lan luot 14 3,73 va 23,5%. Co thé giai thich
rang, khi phan trim pha ran ting, sy va dép giita
céc hat ciing tang, dan dén ton thét thiy lyuc ting
1én, 1am giam hiéu suat ctia bom. Mdi bom hai
pha déu co cot 4p nhit dinh nén khi phan trim
pha rin trong hén hop vugt qua mot gia tri gidi
han s& xay ra hién tuong pha ran ling dong trong
duong Ong trong qua trinh véan chuyén, giy ra
hién tugng téc duong éng, hiéu suét caa bom
trong nhitng trudng hop nay rat thap.

5 Két luan

Trong bai bao nay, nhém tac gia su dung
phuong phap s tinh toan mé phong trudong dong
chay cua hdn hop, duéi diy 1a mot sb ké qua
chinh cta bai bao:

- Hiéu suét, cot 4p ctia bom hai pha giam khi
phan tram pha ran ting 1én. Khi phan trim pha
rin 13 5%, hiéu suét va cot 4p ctua bom dat gid tri
16n nhét, khi phén tram pha ran 1a 18%, hiéu
sut, cot ap ctia bom dat gia tri nho nhét.

- Bién thién hiéu sut, cot ap cua bom giam
gan nhu tuyén tinh voi 6 dbc rat 16n khi phan
tram pha ran tang 1én. Didu ndy ching t6 phan
tram pha rén c6 anh hudng rat 16n dén dic tinh
thuy dong lyc hoc ctia bom hai pha, lam tang ton
that thuy lyc, lam giam hiéu suat ciia bom.
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