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Lamellar settling tanks are quite commonly used in wastewater
treatment technology. They are used in water treatment facilities to
remove most settleable solid particles by gravity settling. When repairing
the sludge vane and cleaning the cone, removing the cone from the lamella
settling tank is necessary. Because the sludge cone is installed at the
bottom of the tank and has a large volume and size, a lot of time and effort
is required to remove the sludge cone. Therefore, designing a cone window
at the sludge cone will help workers clean the inside cone as well as quickly
repair the mud wiper. When the sludge cone is a plate with a closed cone
wall, the ability to bear the load of sludge on the cone wall is good.
However, when opening the cone window, the pressure of the
concentrated sludge can cause the cone window to crack, bulge outward
and damage the sludge cone. To solve this problem, the Simple Structural
Surface (SSS) method is researched and applied to the design of the
lamella settling tank's cone window. SSS elements are welded onto the
cone window to increase stiffness as well as reduce stress. The article
analyzes the deformation and stress on the cone surface with different
installation options for SSS elements by using CAE to evaluate, compare
and select the most suitable stiffening option. The results of applying the
SSS method show the effectiveness and influence of SSS elements in
reducing stress and deformation of the cone window.
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BEldng dworc st dung khd phé bién trong cong nghé xir Iy nworc thdi, cong
nghe tuyén. Khi stra chita cdnh gat btin va vé sinh nén can phdi thdo roi
nén khoi bé Iang Do nén chira bun ndm & day bé, c6 khoi lwong va kich
thwéc Ién nén viéc thdo nén chira buin twong déi tén nhiéu thoi gian, cong
strc. Vi vdy, thiét ké ctra thdm tai nén chira bun sé gitip ngudi tho c6 thé vé
sinh nén chira bun ciing nhw stra chiva canh gat bun nhanh chéng. Khi nén
chira bun la mét khéi c6 thanh nén kin thi kha ndng chiu tdi trong ctia buin
[én thanh nén tot. Tuy nhién, khi mé ciea thdm, ap lwc cua bun c6 ddc co
thé gdy ra cira thdm b1 nitt va phong ra phia ngoal gay pha héng nén chira
bun. D€ gidi quyét vin dé nay, phwong phdp cdu tric mdt phang don gidn
(8SS) dwgc nghién ciru va u'ng dung cho thiét ké civa thdm ctia bé Iang Cac
phan tik SSS dwoc han 1én ctra tham dé tiang khd nang chiu lyc cung nhw
glam bién dang Bai bdo phan tich bién dang, ttng sudt lén bé mdt non voi
cdc phwong dn ldp ddt cdc phan tir SSS khdc nhau bdng phan mém mo
phéng ky thudt CAE dé ddanh gid, so sdnh va lwa chon phwong dn phit hop
nhdt. Két qud trng dung phwong phdp SSS cho thdy hiéu qud va dnh huéng
ré rang cua cdc phdn tir SSS trong viéc gidm trng sudt va bién dang ctia ctra
tham.
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1. M¢é dau

BE lang lamella hay con goi 1a bé lang dang
tAm nghiéng, bé 1ang trong 1&6p mong, 1a loai thiét
bi m&i xuét hién trén thé giti. Pay la loai thiét bi
6 hiéu suit, nang suit riéng cao va tiét kiém dién
tich nha xwdng (Joaquin, va nnk., 2013). Cac hat
ran lang dong do trong luc, trwot trén cic tim
nghiéng vao ngan chira bun va dwgc thao tai & day.
Tuy nhién, khi cap liéu véi toc db cao sé lam dong
chay gitra cac tAim nghiéng bi chay r6i nén cac hat
ran bi cu6n vao san pham tran. Cac tdm nghiéng
dwoc thiét ké véi goc nghiéng dén 60 do dé bun
l&ng trén cac tAm nghiéng sé bi trot theo cic tAm
nghiéng dé roi xudng day bé 1ang, tuy nhién van c6
mot lwong bun bam trén tdm nghiéng va tich tu
day 1én theo thoi gian va can phai dwoc vé sinh
tdm nghiéng dinh ky (Trinh, 2004). B ling tAm
nghiéng c6 wu diém la dién tich chiém dung nhd,
cong suat xtt ly 16m, tiéu thu nang lwong thip, van
hanh va béo tri thuin tién, chi phi thip. Day la mot
trong nhirng thiét bi chinh dé tach chit16ng ran cé
thé dwoc st dung trong khai thac mé, luyén kim,
héa chit, than da, nang lwong dién, bado vé moi
trwdng va cac nganh cong nghiép khac, lam dac va
khtr can vat liéu trung binh trong may c6 ddc, cling
nhu phan loai va phén loai chat nhon than trong
nha may rira than (Rommel, 2012). BE lang
lamella dAn huéng dong chdy di qua khe cac tim
nghiéng, hat rdn sé liang dong trén cic tim
nghiéng, cic dong chdy di qua khe tim nghiéng
dworc thé hién nhw Hinh 1.

Canh kKhudy va bé
keo tu

Cac tdm nghiéng

Bun co dac

Hinh 1. Dong chdy di qua cdc tdm nghiéng
(Thomas, 2005).

Thuec té tuyén quang bauxit trén thé gi¢i hiu
hét déu ap dung cong nghé tuyén rira dé thu hoi
tinh quang cap +1(0,1) mm nén chi phi nwéc rira
thudng ratlén va nam trong khoang 7+10 m3/tdn
quang nguyén khai. Chi phi nwéc riva theo thiét ké
cho nha mdy tuyén LAm Dong va Dak Nong lan
lwot 14 7,09 va 7,81 m3/ tdn quang nguyén khai.
Nhung néu quéang nguyén khai chira nhiéu buin sét
va hat min hon so v&i thiét ké thi chi phi nwéc rira
sé tang lén, chit lwong nwéc tudn hoan gidm va
anh hwong xau dén hiéu qua san xuit cta nha
may. Hién nay, Cong ty nhom Dik Nong - TKV da
di vao san xuit 6n dinh, an toan va dat cac chi tiéu
kinh t€ - Ky thuit. S&n pham alumin cia nha may
c6 chat lwong tét, ban chay trén thi trwomg va dap
tmg dwoc nhitng doi hdi cao vé chat lwong cia
khach hang. Xwdng tuyén rira lam viéc 6n dinh va
dam bao chit lwong san phim theo thiét ké.

Nguyén nhan chinh dan dén ning suit cla
xuwong tuyén riva khong vrot dwge ndng suit cam
két 1a do bé c6 dac bi qua tai. Mdc du, nang suit
theo pha ran vao bé cb dic thip hon so véi nang
suit cam két va lvu lwgng bun vao bé luén 6n dinh
12 3800 m3/h. Tuy nhién, bé c6 dic van bi qua tai
do ty 1é cip hat min c6 trong quang nguyén khai
ting so vdi thiét ké. Nwdc tudn hoan tir bé co dic
cung cip cho sang quay danh toi va may rira canh
vuong. Chat lvgng nwdc tuin hoan anh huwéng
truc tiép tdi ndng suat va chitlwgng san phadm cla
sang danh toi va may rira canh vuéng. Ham lwgng
hat min lo litng trong nwéc tudn hoan 16n lam
giam ap lwc nwéce riva, hiéu qua riva va lam giam
chit lwgng quidng tinh. Pac biét, vao muia mwa
quang nguyén khai dwa vao tuyén hiu hét lay &
kho chira quiang nguyén khai nhiéu hat min lam
cho bé c6 dic bi qua tai dan dén bun tran vao mang
chira nwéc tuan hoan. P khic phuc hién twong
tran bun, Cong ty da phai gidm nang suit tuyén
rira, thAm chi phai dirng san xuit dé xt ly. Theo
thong ké, nang suit theo quing tinh cua xudng
vao muia mwa va khé lan lwgtla 5000 tin/ngay va
6000 tin/ ngay. SO gi¢r dirng san xudt dé x ly sw
0 bé c6 dac trong nam 2020 12 312,75 gio.

Do d6, viéc nghién cru va dinh hwéng ap
dung bé&lang lamella vao thuc té 1ang dong bun tai
Cong ty nhom Pak Nong-TKV. Hién nay, cac bé
lang thuong khong bé tri ctra tham dé xt 1y sw c6
néu bun lang tic trong bé. Khi xay ra hién twong
nay, toan bo phan nén sé phai thao roi ra nén gay
tén thoi gian va cong sirc clia ngwoi stra chira.
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Nham khic phuc vin d& nay, sdn phidm bé lang
lamella thiét ké c6 clra tham gidp cho viéc stra
chira cling nhw vé sinh bé lang thu4n loi hon (Hinh
2).

Hién nay, khi mé cac ctvra tham tai cac vi tri
khac nhau cia thiét bi, cac 6 clra tham c6 ciu tao
kiéu khung vién xung quanh. D€ chéng lai trng suit
cling nhw bién dang tai cic ctra thim, cac khung
vién thwong la khoi day hodc dic dé ddm bao kha
nang chiu lwc. Tuy nhién, két cdu kiéu nay thwong
lam ting khoi lwong phan 13p ctra tham ciing nhw
tén vatliéu ché tao. Hinh 3 vi du mot cira tham cia
thiét bi tao chan khong, ctra thim sé 7 dwoc lam
bang tAm bich c6 chiéu dai du 16mn dé chiu dwgc ap
suit nén cia khong khi bén ngoai vao binh chin
khong so 2 (Giuseppe, 2023).

ymvmvEvEvi Vv

Cira tham
fi+— duoc thiét ké
trén nén chira
bun ling

Hinh 2. M6 hinh bé ldng lamella dwoc thiét ké c6
cong sudt 20 m3/h.

Hinh 3. Vi du ctva thdm ctia thiét bi tao chdn khéng
trung tam (Giuseppe, 2023).

Tuy nhién, khi cat 6 ctra thim trén nén chira
bun thi xuit hién ng suit va bién dang & clra
tham, bé khong ddm bao an toan lam viéc. Vi vy,
khi ctra tham dwgc mé thi can giai phap thiét ké
phu hop.

2. Co s¢& ly thuyét phwong phap cau tric bé
mat don gian

CAu trdc bé mat don gian -Simple Structural
Surface (SSS) 1a mot phén tir ciu triic phang hoic
cum l3p rap con c6 thé dwoc coi 1a cirng chi trong
mat phang ctia chinh né. Hinh 4 cho thay mot phan
tl két cdu nhw vay c6 chiéu dai a (mm) va chiéu cao
b (m) 1ém so véi do day t(m) clia n6. Xét cac mat
cat qua phan tir trong mit phang x -y va mit phang
y -z, mOmen quan tinh cta dién tich c6 thé thu
dwoc bang cac cong thirc tiéu chuin (Jason va
nnk.,, 2002):

Hinh 4. Dinh nghia mdt cdu triic bé mdt don gidn
(Jason va nnk,, 2002).
/ at? p th3 / bt3
x‘ﬁvy‘ﬁ'z_ﬁ (1)

Vi t nh6 nén mémen quan tinh theo truc x va

zla I, val, sé ratnhd so véi I, tikc la:
L, » I, (m*
L, » 1, (m*)

Do d6, SSS c6 kha nang chiu mé men udn
quanh trucy, nhwng c6 rat ithodc khong cé lwc can
d6i véi moémen udn quanh truc x va z.

CAc tai trong truc tiép F, va F, tic dung trong
mat phang cta SSS ciing s& dwoc chdng lai mot
cach thoa dang nhung cac tai trong cuc bo thong
thuong doc theo truc y (F,), cic mé men x04n
M,,, M,, tit nhién sé& dan dén s udn cong cia SSS
bang cach udn quanh truc z hoic x.
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Hinh 5 trinh bay cac vi du vé SSS hiéu qua. Tat
ca céc vi du déu phu hop d€ chiu tai cat nhw dugc
chi ra béi tai trong bién Q; va Q,. TAm co ban
(Hinh 5a) sé chiu tai han ché néu d6 day cta no
nho khi Iuc tAc dung khong hoan toan nam trong
mit phang di qua tAm va ¢ xu hwéng lam tAm bi
vénh. Viéc gia c6 tAm bang gan (Hinh 5b) hoic 16
gia ¢6 (Hinh 5c) c6 thé tang kha nang chiu tai.
Khung dwgc ndi bang chét & (Hinh 5d) cling sé&
cung cap cac dic tinh két ciu phu hop cho tai trong
Q; va Q,. Mot khung vong nhw khung kinh chin
gié (Hinh 5e) v&i diéu kién 1a c6 dt do cirg & cac
goc va do clirng ctia tAm bén thi cling dworc coi la
cAu tric SSS.
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Hinh 5. Vi du vé cdc cdu triic la cdu triic bé mdt don
gian (SSS) (Jason, va nnk,, 2002).

Khi mé hinh héa mot cdu tric theo cach nay,
c6 thé sém nhan raliéu SSS ¢6 dt lwc dé hodc phan
lwc hay khong va c6 thé ciu tric do bi thiéu hut.
Do d6, phwong phép SSS rat hiru ich trong viéc xac
dinh tinh lién tuc cta cac dwong dan tai va tir d6
xac dinh tinh toan ven ctia két ciu. Phwong phap
SSS bat ngudn tir cong trinh cta Tién si Janusz
Pawlowski, n6 nhw mot cong cu dé thiét ké quy
trinh hop ly cac dwong dan tai trong két ciu than
xe co ban. Tién si Pawlowski da ap dung phwong
phap ciia minh dé thiét ké xe khach (xe buyt) tai
bai hoc Cranfield va & Warsaw. Sau do, 6ng da ap
dung cho con (xem Hinh 6), xe dién trong ca cong
viéc hoc thuat va tw van cho Cong nghiép 6 t6 Ba
Lan(Pawlowski, 1969). Cic nguyén tic cuda
phuong phap SSS ap dung cho cac tinh nang thiét
Kké chi tiét, cum chi tiét cling nhw cac van dé hoc
thuat dwgc xidy dung va phat trién dwa trén
phwong phap nay.

Hinh 6. Cdu triic thdn vé xe 6 té sedan dwoc mé
hinh héa bang cdc tdm phdng (Donald, 2011).

3. Thiét ké ctra tham theo phwong phap SSS va
mo phong xac dinh ng suat, bién dang

3.1. Tinh todn phan bé dp sudt bun ldng lén
ctra tham

Ap sudt thiy tinh tai diém bat ky theo phwong
thang dirng dwoc xac dinh theo cong thirc co ban
sau:

Py =Dpo +pgh (2)

Trong d6: g — gia téc trong truong, g =
9,81m/s?; p, - 4p sudt trén bé mit thoang, N /m?;
h - chiéu cao c6t chit long, m; p - khoi lwong riéng
ctia chitléng, kg/m3.

Bé ling lamella 20 m3/h thiét ké cho quiing c6
khéi lwong riéng p, = 2500 kg/m3, néng do
quang chiém 6%, con lai nwéc chiém 94% va khoi
lwong riéng ctia nuédc p, = 1000 kg/m3.

Do dé, khéi lwong riéng ctia bun (hén hop
quang va nuwéc) duoc xac dinh

Prn = 2500 * 0,06 + 1000 0,94
= 1090 kg/m3

Sw phan bo 4p suit thiy tinh theo chiéu dirng
phu thudc tuyén tinh vao chiéu siu ciia diém dang
xét va c6 thé biéu dién bang db thi dwéi dang hinh
thang cho ap sudt toan phan va hinh tam giac cho
ap suat du (xem Hinh 7).

a) Ap suat toan phin b) Ap suat du

Hinh 7. Ap sudt thiiy tinh tdc dung Ién mét diém
bdt ky va thanh bé (Nguyen, 1998).
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Theo chiéu tir trén xudng, 4p suit ctia bun tac
dung 1én thanh bé ting dan. D€ mo phong xac dinh
Urng suat va bién dang ctia ctra tham, 4p suat dw tac
dung 1én bé dworc thé hién nhw trong Hinh 8.

2200 mm

2500 mm

Hinh 8. Ap sudt nwéc-biin tdc dung 1én thanh bé.

N6n chita bun nam dwéi b€ va cach mit
thodng 2200 mm, do d6 4p suét tai diém vong trén
cla cia nén duorce xac dinh nhw sau:

Peren = Po + pgye = 330.774 Pa

No6n chiva bun ¢6 chiéu cao 2500 mm, tai vi tri

day noén chira bun, ap suat tai day dworc xac dinh:
Pasy = Peren + pgYa = 593.017 Pa

b€ lwa chon phwong an ting clirng 6 ctia tham,
dé6 bién dang va (rng suit cua clra tham dwédi tac
dung 4p suit bun duwoc xac dinh bang phwong
phép phan t& hitu han FEM.

3.2. Xay dwng mé hinh SSS cho khung ctra, xdc
dinh vng sudt va bién dang

Mot loat cac chuyén nganh thudc linh vuc ki
thudt co khi (nhw nganh hang khong, tau thuy, 6
t6, thiét bi khai thac mo,...) thwong st dung FEM
tich hgp trong thiét ké va phat trién sdn pham. Mot
s6 phan mém FEM hién dai bao gdbm cac thanh
phan cu thé nhw méi tredng lam viéc nhiét, dién
tir, chit 16ng va cau tric. Trong mot moé phéng ciu
trac, FEM gitp trong viéc tao ra dd clrng va trng
sudt cling nhu trong viéc gidm thiéu trong lwong,
vatliéu va chi phi. FEM cho phép hinh dung chi tiét
veé c4c cAu triic udn cong hodc xoan, chi ra sw phan
b6 (ng sudt va bién dang. Phdn mém FEM cung
cip mot loat cac tly chon mé phong dé kiém soat
sw phirc tap cia cd mo hinh héa va phan tich caa
mot hé théng. FEM da cai thién dang ké cac tiéu

chuén thiét ké ki thuat va phwong phap, qua trinh
thiét ké trong nhiéu ng dung cta céng nghiép,
giam dang ké thoi gian d€ dwa mot san phim tir
thiét ké vao san xuit (Nguyen & Tran, 2020; Tran
& Nguyen, 2023).

Chiéu cao c0t chit 1ong 16n nhit chira trong
bé lang lamella dwoc thé hién trong Hinh 8, kich
thwéc phan nén chira bun ciing nhw ctra tham
dwoc thé hién trén Hinh 9. Phan clra tham dwoc
thiét ké 1a mot hinh vudng c6 kich thwdéc 600 mm,
chiéu day nén dwoc thiét ké bang ton tdm § =
4 mm.

Do moi treong bun khong chira cac chat hoa
hoc giy dn mon, do pH cta dung dich khoang bang
7.Thép Q235 c6 kha nang két hop tot gitra d6 bén,
dd déo, kha nang han nén dworc lwa chon lam vat
liéu ché tao nén chira bun. Hinh 10 dinh nghia tinh
chit cta thép Q235 cho viéc mé phdng, gidi han
chay cia thép la 250 MPa va gi6i han bén dwoc
chonla 370 MPa.

| DLU63 i
e
T J[ /
600 Joop
\\ _*_ 2500
\\
b TG00
55° //
f iyd
Hinh 9. Kich thwéc co bdn cia non chiva bun va
ctra tham.

Mame: Q235
Description: | 50 dung ch&tao nén chifa bin
Density: 7.8%e-09 kg / m*3 -

Structural | Thermal Miscellaneous ~ Appearance  User Defined

Symmetry: Isotropic i

Stress-Strain: | Linear -

Poisson's Ratio (v): 0.3
Young's Modulus (E): | 210000 MPa A
CTE: 1.2e-05 1/C -

Mechanisms damping: sec/ mm -

Material Limits

Tensile Yield Stress: 250 MPa -
Tensile Ultimate Stress (UTS): 370 MPa -
Compressive Ultimate Stress: MPa hd

Hinh 10. Pinh nghia ddc tinh vdt liéu phuc vu
cho mé phong FEM.
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a) Cira thadm khéng co cdc tdm SSS

Do trong lwc cia bun tac dung Ién thanh nén
lam cho &p suét tic dung 1én thanh nén tang dan.
Theo tinh toan, 4p sudt tic dung lén thanh nén
phin trén va phan day la 330.774 Pa va
593.017 Pa. P& biéu dién sw phu thudc cta ap
suit vao chiéu cao theo phwong thang dirng, hé
truc toa do Oxyz dwoc thiét 1ap nhw Hinh 11. Gia
tri va sw phan bo ap suit nay lén noén chira ting
dan theo phwong trinh bic nhat 4n s6 y duoc thé
hién trén Hinh 11.

, 6388

. 5,3474e5
5,056e5

| 4,7848e5

. 44733e5
4,1813e5

|| 3,8905e5

3,5001e5

3,3077e5 Min

Hinh 11. Ap sudt bun tdc dung 1én thanh nén chira
bun c6 chiéu day tdm tén 4 mm.

Duéi tac dung ctia ap luwc bun 1én thanh nén,
tai vi tri ctra tham sé chiu rng sut va bién dang
16m nhit (xem Hinh 12, Hinh 13), béi vi lién két kin
cta tdm ghép thanh nén da bi pha v, vi tri clra
tham yéu nhit. Bién dang 16n nhitla 0,188 mm va
trng sudt 1én nhatla 1,24.108 Pa.

D,0001884
0,00016743
0,00014655
0,00012562
0,00010468
§,3745e-5
£,2800e-5
41873e-5
2,0036e-5
0 Min

Hinh 12. Bién dang ctia nén chira bun khi cé ctra
tham.

» 1
1,0774e8
94311e7
£,0886e7
674627
5, 4037e7
4,0613e7
2,7188e7
1,3763e7
3,3888e5 Min

Hinh 13. Ung sudt ctia nén chira bun khi cé cira
tham.

b) Thiét ké cira thdm véi cdc tdm SSS theo
phwong song song va vuéng géc véi dp sudt
bun 1én nén chira

Do phan hinh cét trén nén chira bun lam két
ciu hinh nén bi hé, dwdi ap luc cia bun 1én clra
tham giy ra bién dang, xu hwéng pha hiy cira
tham. D€ xac dinh vai tro cia cic tdm SSS chong lai
bién dang va giam &ng suit & khu vuc ctra tham,
mo hinh SSS ap dung cho ctra tham dwoc thiét ké
thir nghiém véi hai treong hop: tim SSS dit song
song va tim SSS dat vudéng goc véi phwrong ap suit
tac dung lén thanh nén (xem Hinh 14, Hinh 15).
Vit liéu ché tao cac gin ting cirng dwoc chon 1a
thép Q235 c6 cac thong s6 ki thuit dugc khai bao
nhuw trén Hinh 10.

3 & tim SSS theo
phuong truc z
(song song voi
phurong ap suét
tic dung lén
thanh) tao thanh
hai hinh chir
nhat, chiéu day
tdm tén 2 mm

Ap suft
bun 1én
thanh nén

Hinh 14. Tdm SSS b6 tri theo phwong song song
v&i dp sudt lén thanh nén.

4 thm SSS theo
) phuong truc x
(vudng goc voi
phuong ap sut
tac dung 1én
thanh) tao thanh
mot hinh chir
nhét, chidu day
tdm toén 6 mm

Ap sudt
bun 1én
thanh non

Hinh 15. Tdm SSS bo tri theo phwong vuéng géc
Vv&i dp sudt lén thanh non.
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¢) Bién dang

Khi tAm SSS dit song song v&i chiéu ap suét
tac dung lén thanh nén thi mirc d6 bién dang cia
nén nho hon tredng hop tdm SSS khi dit vudng
goc véi phwong ap suit. Gia tri bién dang 16m nhét
khi tdm SSS dit song song 1a 0,1025 mm, trong khi
d6 khi tAm SSS dit vudng goc véi phuwong ap suit
la 0,138 mm (xem Hinh 16, Hinh 17). Vi tri bién
dang 1é6n nhit (phdn mau dé) khong phai & clra
tham ma cach dé6 mot khoang. Piéu nay cho thay
vai tro cta tdm SSS chong lai sw bién dang cta ctra
tham dwdi ap suit bun.

3,0845e-005
=

5,018-005 3 ,:

Tirrne: 1
24.04.2024 10:21

2,7191e-005

0,0001025 Max
9,1112e-5
7,9723e-5
£,0334e-5
5,6045e-5
4,5556¢-5
3,4167e-5
2,2778e-5
1,1389e-5

0 Min

4,724-005 2

Min 2

AW
| 5E38e-005 3

Hinh 16. Bién dang ctra tham khi tdm SSS bo tri
theo phwrong song song véi dp sudt 1én thanh nén.

Time: 1
24.04.2024 10:34

0,00013832 Max
0,00012205
0,00010758
9,2215e-5
7.6846e-5
6,1477e-5
4,6108e-5
3,0738e-5
1,5360e-5

0 Min

3,3937e-005 4
1,2123e-004 5
=

(3A004e-005 2

Hinh 17. Bién dang ctra tham khi tdm SSS bo tri
theo phwrong vudéng goc vdi dp sudt lén thanh nén.

d) Ung sudt

Nguwoc vdi so sinh do bién dang ctia nén chira
bun, rng suit 1ém nhit cia ctra tham khi cac tAm
SSS bé tri song song (1,17 - 108 Pa), 16m hon (ing
sudt 1é6n nhat cta ctra tham khi cac tAm SSS bo tri
vudng goc (8,48-107 Pa) (xem Hinh 18, Hinh
19). Bién dang I6n nhit khong xuat hién tai vi tri
ctra tham nhwng rng suit 1ém nhit luén tip trung
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tai cac goc, bdi vi cac goc clia clra tham 1a noi tap
trung (rng suét.

Tirmne: 1

24.04.2024 10:22 !

| 1,1714e8 Max
1,0424e8
9134367
7.848e7
£,5552e7
5260867
3,076e7
2,606de 7
1,3968e 7

B 1,0722eb Min

.. ot 1,6780e + 007
1,4415e +007

Hinh 18. Ung sudt cira thdm khi tdm SSS b6 tri
theo phwong song song véi dp sudt 1én thanh nén.

8,4813e7 Max
7,5486e7
i 6,616e7
L] 5,6833e7
L 275077
L 3,8181e7
L] 2,8854e7
L 1,9528e7
1,0201e7
8,7461e5 Min

[5,3225+007 X/

Hinh 19. Ung sudt ctra thiim khi tdm SSS b6 tri
theo phwong vuéng géc vdi dp sudt Ién thanh nén.

Can ct vao ly thuyét vé phwong phap SSS, cac
tAm SSS ¢ canh vudng goc véi phwong ap suit tac
dung 1én thanh noén sé chiu lwc tot hon rit nhiéu
S0 v&i bé tri cac tAm SSS song song véi phwong ap
suat (xem Hinh 20).

Céc goc tap
trung ting suat

Hinh 20. Géc tdp trung ting sudt va cdc hwdng tdm
SSS chiu tot lyc tdc dung.
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e) Xdy dwng mé hinh SSS cho vién bao quanh
non

Vi két ciu tAm SSS ap dung cho ctra tham thi
vung bién dang nhiéu nhat khéng xuit hién tai khu
vue clra thim ma chuyén sang khu virc gan dé. bé
gidm bién dang khu vuc nay, mé hinh SSS tim sé
dwoc dwa vao xung quanh phin nén (xem Hinh
21). Cac tAm SSS bao quanh than hinh nén goém 3
vong dai.
3 tAm vong
om SSS bao
quanh nén co
chiéu rong 30
mm va day 2
mm, duqq bd
tri cach déu
mat phang di
qua ctra
tham.

Wariable Load: Pressure g

359912
330774 Min

Hinh 21. Thiét ké vanh SSS bao quanh nén.

V6i cac thong s6 lam viéc giong nhw hai

truong hop trén, két qua mo phong bién dang cta
non dwoc thé hién trén Hinh 22. Gi4 tri bién dang
16n nhit bing 0,0839 mm; vung bién dang 16n
nhit nam tai tAm SSS dai gitra. Khi so sanh véi
trwong hop khdng c6 tim SSS bao quanh thi gia tri
bién dang 1a 0,1025 mm. Diéu nay thé hién vai tro
cla tAm mong SSS trong chéng lai sw bién dang.

W
o
0

3,7305e-5 3, 0481003  411e-005 3
L] 775
L 1 ggsze-s

0.3261e-6
0 Min

Hinh 22. Bién dang Ién nhdt ctia nén.

Ung sudt 16m nhat tac dung 1én nén dwoc thé
hién trén Hinh 23. ('ng sut 16n nhét xuat hién tai
gbc clra tham véi gia tri 8,56 - 107 Pa. Néu khong
c6 dai 6m thi &ng suat1én nhat nhw két qua & phan
trénla (1,17 - 108 Pa).

5 e
£,6584e7
5,7107e7
4,767
3842007
2,9098e7
1,0651e7
1,0265¢7
8,7813e5 Min

Hinh 23. Ung sudt Iém nhdt ciia nén.

4. Thao luan

Cac tAm phang moéng dwoc sir dung dé thiét
ké ctra thim ctia bé ling Lamella da cho thdy hiéu
qua rd rang vé giam rng suit va bién dang. Thay
vi str dung tAm thép 1am noén chiva bun ¢ do day
tir 8 + 12 mm thi c6 thé str dung tdm thép lam
non chira bun cé chiéu day 4 mm, két hop véi cac
tdm mong c6 chiéu day 2 mm, chiéu rong 30 mm
gia ¢ xung quanh ctra thim vin ddm bao an toan
cho ctra tham khi chiu 4p suit nén 1én thanh nén.

5.Kétluan

N6n chira bun c6 dic cia bé lang Lamella luén
chiu ap sudt nén cta bun lén thanh nén. Vi tri cra
tham 13 noi tip trung &ng suit va bién dang lén
nhit. D€ gidm &ng suit, bién dang ma khéng tang
chiéu day ton 1am nén, phwong phép ciu tric bé
mit don gian SSS dwoc ap dung dé thiét ké clra
tham. Mot s6 két qua chinh thu dwoc nhu sau:

- Khi 6 ctra tham hinh chit nhit trén thanh
noén, dwdi ap suit ctia bun ¢d ddc lam tng suit16n
nhat tai géc hinh chit nhat 1a 1,24.108 Pa va bién
dang 16n nhat tai mit phang di qua trung diém
hinh chit nhat theo phwong thing dimg 1a 0,188
mm.

- Khi s dung cac phén t& SSS han lén thanh
noén c6 phwong song song véi ap suit cia bun co
dic 1én thanh nén thi (rng suit 16n nhat van xuit
hién tai géc cla ctra tham véi gia tri 8,56. 107 Pa,
bién dang lén nhat cling xuit hién tai vi tri nhw
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khéng c6 cic phan t&r SSS nhung véi gia tri la
0,0839 mm.

Loicam on

Nhoém tac gia xin chan thanh cdm on Tap doan
Cong nghiép Than - Khoang san Viét Nam (TKV)
da ho tro kinh phi dé thuc hién dé tai “Nghién citu
ndng cao hiéu qud ldng dong bun cho cdc cong ty
Nhém thuéc TKV”. Trén co s¢& dé tai dwoc phé
duyét, nhém thanh vién thwc hién dé tai cin
nghién ctru, thiét ké bé ldng c6 cong suit dén
20m3/h véi ctra tham & nén chita bun dé cé thé
stra chita canh gat bun va vé sinh nén chira bun
thuan loi.
Pong gop cua tac gia

Nguyén Dang T4n - Nghién cttu co s& tinh
toan, thiét ké va mo phdong cac giai phap str dung
cac tAm SSS tang cirng cho ctra tham; Pham Van
Ludn - Phan tich nguyén ly lam viéc, pham vi st
dung ctia bé lang Lamella trong linh virc tuyén;
danh gia nhu ciu, tinh cip thiét, nhu ciu st dung
bé ling Lamella trong nha may nhom Dik Nong.

Tai liéu tham khao

Donald, E. M. (2011). Fundamentals of Automobile
body structure design. SAE International, 470
pages.

Giuseppe, S. (2023). Cold-Gas Experiments on

Advanced Nozzles in Subsonic Counter-Flows.
Aerospace Europe Conference, 10th EUCASS.

Jason, C. B, John R, Stan, T. S. (2002). Motor
Vehicle Structures: Concepts and Fundamentals.
Butterworth-Heinemann, 302 pages.

Joaquin, S. L., Alfredo, J. B, Pablo, U. R. (2013).
Lamella settling series: primary treatments.
Universidade da corufia, 30 pages.

Nguyen, T. (1998). Thily luc - Tdp 1. Nha xuit ban
Xay dung, Ha Noi, 180 trang.

Nguyen, D, T., Tran, V. L. (2020). U'ng dung phan
mém Creo Parametric d€ mo6 phong déng hoc
cua gia thuay luwc lién két xich. Tap chi cong
nghiép md, s6 3, 51-57.

Pawlowski, J. (1969). Vehicle Body Engineering,
Business Books. Publisher Business Books, 300
pages

Rommel, H. (2012). Basics in Minerals Processing.
Metso Expect results, 348 pages.

Thomas, E. W. (2005). Clarifier design. McGraw-
Hill, 716 pages.

Trinh, X. L. (2004). Xt ly nwdc cdp cho sinh hoat va
cong nghiép . Nha xuat ban Xay dwng, Ha Noi,
522 trang.

Tran, V. L, Nguyen, D. T. (2023). Nghién ctru va
cham cda xe goong st dung chd vit liéu no
cong nghiép. Tap chi céng nghiép mé, s6 1, 25-
29.



