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NGHIEN CUU THIET KE - CHE TAO SILOLOC THO
UNG DUNG CHE TAQ THIET BI LOC CAN XANG, DAU
THEO NGUYEN LY THUY BONG LUC HOC

RESEARCHING, DESIGNING AND MANUFACTURING CRUDE FILTER SILOS FOR MANUFACTURING PETROLEUM
AND DIESEL RESIDUE FILTRATION DEVICES BASED ON FLUID DYNAMICS PRINCIPLES

TOMTAT

Trong bai bao nay, nhom t&c gia trinh bay két qua nghién clu vé thiét ké - ché
tao silo loc th dé (g dung trong thiét b loc céin xang déu theo nguyén Iy thily dong
Iirc hoc. H& thdng loc bao gom basilo, mot silo loc thd, mot silo loc ban tinh vamét silo
loc tinh. Yéu cdu d6i vai silo loc ban tinh vasilo loc tinh [a dam béo sau khi loc ban
tinh gilt lai dugc céc hat 16n hon 125um va sau khi loc tinh gilt dugc cac loai hat
I6n hon 80pm. BGi véi silo loc thd, I silo dat trude may may bom mang sir dung
khi nén d€ loc céc cdn ban tho trude khi chay qua may bom gidip cho may bom
hoat dong 6n dinh va bén hon. Qué trinh thiét ké - ché tao silo loc thd nhém dam
béo Iuu lwgng loc 150 lit/phdt; kha nang loc, cac cdn con lai trong xang, dau cé
duong kinh < Imm véi thoi gian loc lién tuc khong bi tac 1a 1 gio.

Tirkhéa: Thit bi loc cn xang dau, siloloc xang dau, nguyén Iy thdly dong luc hoc.

ABSTRACT

In this article, the authors present the research results of the design and
manufacture of raw silo filter for application in petroleum residue filters based
on fluid dynamics principles. The filtration system consists of three silos: one raw
silo filter, one semi-fine silo filter and one fine silo filter. The requirements for
semi-fine silo filter and fine silo filter are to ensure that after semi-fine process,
the silo filter must retain particles greater than 125um, and after fine process,
the silo filter must retain particles larger than 80um. The raw silo filter is placed
in front of the diaphragm pump and uses compressed air to filter the raw residue
before it flows through the pump, which help the pump operate more stable and
durable. The purpose of the process of designing - manufacturing raw silo filter is
to ensure the filtration flow at 150 liters/minute; the capability of the filter
means to retain residues with the diameter of < 1Imm with the continuous
filtration period without being stuck of 1 hour.

Keywords: Petroleum residue filters, petroleum silo filter, fluid dynamics
principles.

Trwdng Dai hoc Cong nghiép Ha Noi

"Email: nguyenhongson@haui.edu.vn

Ngay nhan bai: 15/8/2019

Ngay nhan bai stta sau phan bién: 08/10/2019
Ngay chdp nhan dang: 15/10/2019

32 | Tap chi KHOAHOC & CONG NGHE @ S& 54.2019

Pham Van Béng, Nguyén Hong Son’,
Nguyén Chi Bao, Nguyén Huy Kién

1.GIOI THIEU

Trong thuc té, cdn ban xang dau con tbn tai trong cac
bé chira, n6 dwoc hinh thanh trong tat ca cac giai doan, tir
ché bién dén van chuyén, ton chia... va lang dong trong
bé chira. Muén han ché bat lugng can ban 1an trong xdng
dau thi bé chita phai dwoc thuc hién lam sach sau mét thoi
gian nhét dinh. Tuy nhién, qué trinh thau rira bé chra xang
dau thuong khdng duoc thiyc hién theo dinh ky do cong
viéc nay tén kém, doc hai va &nh huéng dén qua trinh hoat
déng clia tram xang. Khi xang, dau c6 nhiéu can ban duoc
st dung lam nhién liéu s& c6 hai rét 16n cho déng co (méay
no khong déu, khi ga co hién tvong giat ...). Ngoai ra, xang
dau cé chira nhiu chat ban s& 1am hv hai bé chiva, 6 nhiém
moi trvong. Chinh vi Iy do dé ma nghién ctu vé loc cdn
xang dau cé vai tro rat quan trong. Khi loc can xang, dau,
cac thiét bi thuong dugc thuc hién theo mot trong ba
phuong phap sau: phvong phép vat ly, phuvong phap hoa
hoc va phuong phap sinh hoc [1]. Trong d6 phuong phap
vat ly dwoc stir dung pho bién hon ca, phuong phap loc cén
bang sinh hoc it dugc st dung vi t6n kém va ning suét
thdp, phrong phap loc cin bang hoa hoc tuy duoc sir dung
nhiéu do phuvong phap nay cho két qué loc sach nhing cé
nang suat thap, tén thoi gian.

K§ thuat loc can xang dau theo phuong phap vat ly da
duoc ap dung dé loc cdn xang dau véi muc dich giam chi
phi cho viéc thau rira cac bé chita cling nhuw giam tac hai
cla viéc thau rira nay dén nguoi lao dong. Hién nay, trong
phuong phap vat ly c6 mot s6 gidi phap loc can xang dau
dugc dua ra theo nhitng nguyén ly khac nhau. Cong ty YNT
Petrochemical Machinery Equipment (thiét bi hoa dau) [2]
cung cdp ra thj trvong thiét bi loc can xang dau st dung
phin loc (hinh 1). S&n pham clia ho da cé mét & nhiéu nuwdc
trén thé gid¢i. Tuy nhién, phuvong phap st dung phin loc
ma cong ty da stra dung trong cac san pham cda ho chi
phu hop khi xdng dau cé dé ban khong nhiéu. Méc khac,
céc phin loc cling can dwoc vé sinh thudng xuyén va tudi
bén cla phin loc cling khéng cao. Cong ty High Purity
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Northwest [3] gi¢i thiéu san pham may loc dau chan khong
Dehydrators (hinh 2). Thiét bi nay c6 vu diém Ién trong viéc
khir nude, khir khi va loai bd nhiém khuén trong xang dau.
Tuy nhién, day la thiét bi c6 clu tao phtrc tap, von dau tu
Ién, cling nhw chi phi bao dudng ton kém.

Hinh 2. Thiét bj loc dau chan khong Dehydrators [3]

Trong nghién clru nay, nhém tac gia trinh bay két qua
(*ng dung nguyén ly thtly dong lyc hoc trong viéc thiét ké
silo loc tho cua thiét bi loc can xang, dau. Silo loc tho cling
da dwogc ché tao va chay thir nghiém dé kiém chirng nhitng
chitiéu datra.

2. THIET KE SILO LOC CAN THO XANG DAU THEO
NGUYEN LY THUY BONG LUC HOC

2.1. Thiét ké so do tong thé

Céc thong s6 dau vao cho qua trinh thiét ké hé thdng loc
gom:

- Luu lwgng loc: 150lit/phat.

- Kha nang loc: loc dwgc cac hat > 80um.

- Thoi gian chay lién tuc khéng bi tc khi loc xang 1 gid.

Tai c&c tram béan xang, xang khi dugc ban ra thi truong
phai chay qua ludi loc va can ban con lai < 80pm. Do vay, thiét
bi loc cdn xang dau cling c6 yéu cau loc véi kha nang loc con
lai cac hat cén ban c6 kich thwdc < 80um. BE dam bao yéu
cau trén, thiét bi loc duoc thiét ké co 3 silo loc theo tirng
cdp d0 khac nhau, trong dé ¢ mot silo loc thd con lai 1a hai
silo loc ban tinh va loc tinh.

Trén co s& d6, nhdm téc gid xay dyng so dd nguyén ly
clia may loc nhu trong hinh 3.

Silo loc thd

MAY Silo loc
BOM bén tinh
KHi
NEN

Silolge
tinh
Bé xiing
|

Hinh 3. S d6 nguyén Iy clia thiét b loc can xéng dau

Silo loc tho dwogc dat treée may bom dé loc céc cén ban
tho c6 trong xang, dau trudc khi chdy qua may bom gilp
cho may bom chay dwgc bén hon. Xang, dau sau khi duwoc
loc thé con lai cac hat c6 dwdng kinh < 1mm. Sau may bom
Ia hai silo loc (loc ban tinh va loc tinh). Sau qué trinh loc ban
tinh trong xang, dau con lai cac hat nhd hon 125um va loc
tinh con lai cac loai hat nhé hon 80um. May bom duwgc st
dung trong hé thong la may bom mang st dung khi nén dé
tao ra dong chay, dong thoi dam bao han ché t6i da hién
twong mat an toan vé chay né trong qua trinh hoat dong,
ddc biét la trong moi tredng xang, dau.

Trong pham vi nghién c*u nay, nhom tac gia tap trung
trinh bay qua trinh thiét ké - ché tao silo loc tho.
2.2. Thiét ké silo loc tho

Tl thdng s6 dau vao cua thiét bi loc, so do silo loc thd
duoc minh hoa nhu trong hinh 4. Khi xang, dau cé lan can
ban dwoc hat vao silo & dang ti€p tuyén véi than (chi tiét 1)
xang, dau va cit ban sé chuyén dong xoay tron theo hinh
x0&n 8¢ cha chi tiét 2, khi do lyc ly tm duoc tao ra, cac hat
can do co khai lugng 1én sé bi lvc ly tam day vang ra ngoai
va cham véi thanh silo, bi mat déng lvgng va roi xudng
duéi do tac dong clia trong luc, phin loc 3 duogc thiét ké
hinh c¢6n lam cho céc cdn ban khong bi vang ra ngoai
nhung c6 kich thrdc 1n hon 16 clia phin loc ludn cé xu thé
roi xuéng dudi ma khéng di vao phin loc dé han ché sy tac
phin loc. Bay la silo loc dugc thiét ké theo nguyén ly thly
dong luc hoc [5, 6, 7] két hgp véi phrong phép loc phin dé
dam béao loc dwoc cac cdn ban theo yéu cau nhung lai han
ché viéc tac phin trong qué trinh loc.
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Hinh 4. Silo loc thd

1- Than; 2- Xodn 6c; 3- Phin loc; 4- N&p; 5- Clra ra; 6- Cita vao; 7- Clra xa can

Yéu cau k¥ thuat ctasilo loc thé:

- Luu lvgng loc: 150lit/phat.

- Kh& nang lgc: loai dugc cac can co duong kinh > 1mm.

- Thovi gian chay lién tuc khong bi tac khi loc xang 1 gio.
2.3. Tinh toan, md phoéng dong luc hoc dong chay trong
siloloc

Xét mot hat can khi dwoc hit vao silo loc ¢6 vi tri nhe &
hinh 5, & d6 hat can c6 cac luc chinh tac dung lIén n6é nhw
sau: Luc ly tdm (Fy); Trong luc (P), Luc ddy &p suét dong
(Fao).

E, 5t |
|

=
=t

Hinh 5. Cac lwc tAc dung Ién hat c&n

Nhuw vay, dé loc dwoc cac hat cdn theo mong muén thi
lyc ly tdm tao ra cho hat can d6 phai I6n hon lyc tac dung
do ap suét (ap suat dong) tao nén.

Dé danh gia duwoc céc lvc nay, phrong phap mé phéng
dong chay trong silo loc bang phan mém Solidwork 2017
[8] v&i thong s6 dau vao la luvu lugng 150 lit/phat (lay luu
lvgng theo yéu cau thiét ké) da duoc st dung. K&t qua duoc
mé tad trong hinh6va?7.
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Hinh 6. Biéu d6 vén tdc silo loc
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Hinh 7. Biéu db ap sudt silo loc

Luc do &p sudt dong tac déng Ién cac hat can dugc xac
dinh theo cong thic (1).

Fus=PqS 1)

Trong do: P4 la &p sudt dong;

S la dién tich ctia hat can.

Tir bi€u d6 &p sudt (hinh 7) ta cé ap suat dong tai vi tri
clia hat can: P4 = 93310,83.10° (N/m?). Coi nhu hat can co
dang hinh cau c6 dudng kinh 1mm. Khi d6 dién tich cla hat
canlasS=0,78.10° (m?). Vay luc ap suét clia hat can la:

F, = 93310,83.10%. 0,78.10°=72,7825.10° (N) 2
Lwe ly tam tac dung Ién hat can dwgc tinh nhu sau:

Fie = (Mv2)/r ©)
Trong dé:

r la ban kinh quy dao chuyén déng tron cla hat can:
0,112m (hinh 5);

v la van t6c hat cdn: 4,844m/s (hinh 6);
m la khéi lvgng cda hat can (kg).

Theo Binh Thi Ngo [5], khéi lwvgng riéng clia cac loai can
xang dau dugc cho trong bang 1.
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BangL. Khdi luong riéng ctia hat can [4]

Khdi lugng riéng p (kg/1)
Nurdr Tap chatca_hoc+ Asphanten | Nhya Da~u Parafin
cachoit mo
1 0,96-1,2 2,2 092 | 089 0,8

Bang 1 cho thay, khéi lvgng riéng clia can Parafin la bé
nhat nén l4y cén Parafin dé tinh toan cac luc tac dung Ién
hat cén, vi néu nhu loc dwoc can Parafin thi silo sé loc duoc
cac cédn con lai c6 khéi lvgng nang hon.

Vi phin loc ¢6 kich thudc 16 1a Imm nén sé loc triét dé
dugc cac hat c6 kich thuée 16n hon kich thuéc 16. Xét hat
cén Parafin c6 dudng kinh 1mm thi thé tich 1a V= 4/37R® =
0,52.10° (m°)

Do d6, khodi lvgng cla hat can Prarafin lam = V.p =
0,52.10° 0,8 = 0,419 10°® (kg).

Thay vao (3) ta duoc:

F. = (0,419 10°.4,844%/ 0,112 = 87,78 10°* (N) @)

T (2) va (4) ta thay F,, < F,, vay hat can sé chuyén dong
véi xu huéng dich chuyén ra ngoai.

Nhu vay, loc thé duoc thiét ké cé cac kich thwéc co ban
nhu sau: Buong kinh ngoai cla silo: @300mm; Buong kinh
¢on Ién nhat clta phin loc: @224mm; Kich thwéc 16 lwéi cla
phin loc Imm; clra vao va clra ra: @25mm; sb lwgng vong
x0&n: 10 vong.

3. THU NGHIEM KIEM CHUNG
T o v

Hinh 9. Phin loc cliasilo sau khi thi nghiém loc dau

Silo loc sau khi dugc theo thiét ké & trén da duwoc ché
tao va thir nghiém dé danh gia mirc dé hiéu qua cua thiét
bi dam bao dat yéu cau ky thuat dé ra. Trong hinh 8 la hinh
anh thir nghiém ap suat va lvu lvong cla silo va may bom.
Hinh 9 la phin loc cla silo sau thir nghiém loc dau tai cay
xang cua tap doan Petrolimax dia s6 23 ph6 Sai bong,
phuwong Phiic Dong, quan Long Bién, thanh pho Ha Néi (Bé
dau wéc tinh 10 nam chuwa thau rira) véi may bom st dung
la may bom nén khi Series NDP 25BF clia hdng Yamada.
May bom c6 lvu lvgng 16n nhat 160 lit/phit.

Két qua thtr nghiém cho thay:

- Thoi gian chay lién tuc khi loc dau dén khi bi tac 2 gio.

- Khd nang loc: Loai dugc cac can c6 kich thudc duing
kinh > 1mm.

- Luu lvgng loc: 160lit/phat.

4. KET LUAN

Tl két qua dat duoc trong nghién cttu nay, nhém tac gia
rut ramot so két luan sau:

- Ba phan tich va lva chon dugc phuwong phap thiét ké silo
loc tho theo nguyén Iy thly dong Iugc hoc dé (ng dung cho
thiét ké thiét bi loc can xang dau.

- Xay dwng dugc so do téng thé vé nguyén ly 1am viéc clia
thiét bi loc cdn xang, dau. D& dam bao an toan chay no da lya
chon méy bom khi nén.

- Ung dung phan mém Solidwork 2017 mé phéng duoc
van t6c va ap suat dong chay clia nhién liéu trong silo.

- Silo loc tho sau khi dugc thiét k€, ché tao va thir nghiém
danh gia dat yéu cau dé ra: Lvu lvgng loc 150lit/phat, xang
dau sau loc con lai cac hat can cé duong kinh < 1mm, thoi
gian loc dau (xang) lién tuc khdng bi tac khi loc > 1 gio.
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