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TOM TAT

Bai béo trinh bay két qué nghién cuiru thiét ké, tinh toén va mé phéng kiém nghiém bén cho van céu

dién phong né DN300, phuc vu hé théng bom thoat nuwérc tai cac md than hdm 1o ¢é diéu kién lam viéc
khac nghiét. Nghién ctru tap trung vao viéc xac dinh cac thong sé hinh hoc t6i wu va lwa chon vat liéu
thep khéng gi SUS 304 nham chéng &n mon trong mai trurong nwéc a xit. Bang phwong phap tinh toan
giai tich két hop v&i mé phong, nhom tac gia da xac dinh dwoc chiéu day dia van can thiét la 110 mm va
chiéu day nap van la 12 mm dé chiu dwoc ap suét lam viéc 6,4 MPa. Két qua mé phdng cho théy tng
suét va chuyén vj cta than van ndm trong gi6i han cho phép (chuyén vij Ién nhét 0,0289 mm), ddm bao

doé tin cay va an toan pho‘nq né theo tiéu chudn TCVN va QCVN hién hénﬁ.
Ttwr khéa: Van phong n6, DN300-PN64, tw déng héa ham bom, mé ham o

1. DAT VAN BE

Trong khai thac mé ham 16, hé théng thoat
nuwdc dong vai trd then chét dm bao an toan san
xuét. Cac thiét bi trén dwong bng, dac biét 1a van
diéu khién, phai lam viéc trong méi trwong nuéc
mé c6 tinh a xit manh, bui than va nguy co chay n
cao. Van clra (Gate valve) la loai van dwgc str dung
phd bién trong cac hé théng dan nwéc ap lwc do
c6 cAu tao don gian, do kin cao va tén that ap suat
nhd. Tuy nhién, dbi véi méi trwong mé ham 16 ¢
chtra khi chay nd nhw khi mé tan, cac thiét bj dién
diéu khién van phai dwoc thiét ké theo tiéu chuan
phong nd. Bén canh do, diéu kién lam viéc khac
nghiét v&i ap suét cao va mai trwdng &n mon cUng
dat ra yéu cau cao ddi v&i dd bén va do tin cay cla
van. Hién nay, cac loai van dién phong nd cong
suat I&n chi yéu phai nhap khau tr Trung Quéc
(dong 2941H) Viéc tw chi thiét ké va ndi dia héa
san pham nay khéng chi giup giam chi phi ma con
chu dong trong bao tri. Xuat phat tlr nhirng yéu cau
thuc té néu trén, bai bao nay tap trung nghién ctru
tinh toan thiét k& va kidm nghiém van dién phong
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ncZ),DN300 chiu ap lyclén té’i‘6,4 MPa dung cho hé
thong bom thoat nwéc mod ham 6.

2. DU LIEU VA PHUONG PHAP NGHIEN CUrU
2.1. C4u tao chung cta van dién phong né

CAu tao chung clia van dién phong né dwoc thé
hién trong Hinh 1. Van dién phong nb la thiét bi st
dung bd truyén déng dién dé diéu khién van trong
méi tridng mé ham 16 dadm bao tuan tht quy chuén
01:2011/BCT va céc tiéu chuan phong nd: TCVN
10888-0: 2015, TCVN 10888-1:2015; TCVN 7079-
7: 2002. CAu tao van dién phong né chi yéu duoc
chia thanh 2 phan: bd truyén dong dién va bd phan
két cAu co khi, hai phan nay duoc két ndi véi nhau
théng qua mat bich dwoc 1ap ghép bang bu léng.
Phan co khi cta van dién phong nb co thiét ké
giébng dang Van ctrala bd phan ddm nhan chirc
nang chinh trong viéc dong - mé& hoac diéu tiét lwu
lwong chét 1dng trong hé théng dwdng éng, duoc
thiét ké phu hop vai diéu kién lam viéc khdc nghiét
trong md ham 10.
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_Hinh 1. Cau tao chung van dién phong né o
1 - BO truyén déng dién; 2 - B6 truyén dong co khi; 3,4 - Bu 16ng két ndi

Céu tao co ban cha phan co khi gébm cac chi
tiét chinh dwoc thé hién & Hinh 2. Toan bd cum
phan co khi dwoc thiét ké chiu dwoc ap lwc cao,
do rung, d6 Am va bui, déng thdi phu hop dé két
hop v&i bo truyén ddong dién phong nd nham tao
thanh mot cum van dién hoan chinh, dam bao
van hanh an toan trong méi trwdng coé nguy co
chay nd.

gr=a

B6 truyén dong dién co thiét ké gidng dang bo
truyén doéng dién ZB (Trung Quéc) 1a mét phan
quan trong cta hé théng diéu chinh dién. N6 nhan
dAu ra tin hiéu tir bo didu khién dién va chuyén di
né thanh lwc hodc mé men xoén thich hop dé diéu
khién co’ cAu diéu chinh, nham diéu chinh lién tuc
dong chét I1dng trong duweng 6ng trong qué trinh
san xuét.

Hinh 2. Két cdu phan co khi cta van
1 -Théan van; 2 - Bia van; 3 -Trucren; 4 - Gia d& van

2.2. Tinh toan thiét ké van dién phong n6

Yéu cau thiét ké va lwa chon phan co khi, dang
Van clrachiu ap lwc cao (PN64) dwoc xac dinh dwya
trén diéu kién lam viéc khac nghiét ctia hé théng
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bom trong mé than hadm 16, trong d6 ap suéat, moi
trwdng &n mon va dd tin cay van hanh la cac yéu
t6 quyét dinh.

Trinh tw cac buéc tinh toan dwoc thé hién theo
so db khéi dwdi day (Hinh 3):
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TINH TOAN NAP VAN

TINH TOAN THAN VAN

TINH TOAN TRUC DAN HUGNG
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3
KIEM TRA, SO
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TINH TOAN GIA BG TRUC CHINH

TINH TOAN NAP CHAN

TINH TOAN CAC CHI TIET KHAC

TINHBENKET CAU

TINH TOAN VA
THIET Bl

PUNG

KET QUA
TINH TOAN

Hinh 3. So’ 6 khéi cac bwérc tinh toan phan co khi van dién phong né

2.2.1 Tinh toan thiét ké cac théng sé chung

Trong nghién clru ndy, nhém tac gia tinh toan cac thdng sé co ban cla van dién phong né dwa trén

dir liéu phuc vy thiét k& thé hién trong Bang 1.

Bang 1. Thong sé thiét ké van dién phong né

TT Théng s6 dau vao Chu gidi DPon vi
1 | Loaivan Van dién phong nd (dang van cau)

2 | Van dién phong nd (dang Van ciradién); 300 mm
3 | Ap suét thiét ké 6,4 MPa
4 | Vatliéu ché tao phan co khi SUS304

5 | Méi trwong lam viéc Nwdc mo ham 10

6 | Nhiét dé -20+50 °C

Van la thiét bi dinh hwéng, cé chirc ndng diéu
chinh cac dong chdy nhu huéng, ap suét, luu
lwong. Dbi v&i van cbng, dong chat Idng chay
theo dwdng thang, thwdng theo chiéu ngang tir
dau vao dén dau ra, trong khi bd phan déng mé
van chuyén déng theo chiéu doc.

Tinh toan dién tich dong chay:

n.D? 3,14.0,3%

= = 0,707m? 1
S 2 2 0,707m ¢))

Tinh toan Iwu lwvgng dong chay [1]:
Q=S5.v=0707.20

= 0,141 m3/s = 509 m3/h (2)

V&i S - Tiét dién dong chay cla van, m?;
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v - Van téc dong chay chét 16ng, m/s. Theo
tiéu chuén,v =(2+4)mils,chonv=2m/s.[1]
Toén that ap suat dwgc dwa ra bdi cong thirc

[].
AP =K.

Trong 4do:

K - hé s6 can dong chay, K=0,2;

AP - Tén that ap suat qua van, N/m?;

p - Khéi lwong riéng clia chat Idng, kg/m?
chét 1dng van chuyén la nwéc, p = 1000 kg/m?;

v - Van téc dong chay, m/s.

Thay sb vao cong thirc (3), ta cé:

p.v?

,N/m2 (3)
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1000. 2° 5 . .D? 64106 3,14.0,3?
AP = 0,2.————— = 400,N/m (4) 0 =Py g = 64.10°% 4.cos3
, ik = 0,4528.10°N
2.2.2. Tinh toan thiéet ké dia van = 452.8 kN 6)

Dia van 1a bo phan lam viéc truc tiép véi moi
chét, chiu ap lwc va va dap trong quéa trinh
dong/mé&. Khi van & trang thai déng, toan b6 ap
suét lam viéc tac dung lén bé mat dia, do d6 dia
phai dwoc thiét ké da do bén, dd clrng va do kin
khit & dam bao an toan va tudi tho thiét bi. Géc
ném 0 cla dia van la théng sé quyét dinh kha
nang tw ham va dd kin khit ctia van céng:

Fs

Fa
/\

f

~/L.9
Hinh 4. So’ d6 céan bang dia van dwéi tac
dung ap suat khi déng [2]

Lwc tac dung cua truc van lén dia van [2]:
U

Fs_cose—usinH'Fp'N ®)

0] day: Fs - Lwc tac dung cua truc van |1én dia
van, N;

Fp - Lwc do chénh léch &p suét khi dong va
m& van, N;

u - Hé sb6 ma sat gitra dia van va vong dém
van;

0 - G6c ném dia van. V&i méi trwdng nuwdc
mé ham 10, khi nhiét & méi chat thap hon 120°C,
chon géc ném nhd, trc la géc nlra ném 6 =~ 3°.

F=F. tan(e-'qﬁ}

Hinh 5: So’ d6 Iwc tac dung lén dia van [3]

Lc tac dung Ién dia van (Fo) [3]
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Xac dinh chiéu day cla dia van:

Pfa van cé thé dwoc md hinh héa nhw mot
tdm tron chiu tai trong phan bé déu. Pé dam
bdo (rng suat ubn khéng vwot qua gidi han cho
phép, chiéu day cta dia van tinh theo phwong
trinh (7), [4]:

_ Pmax
tg=D. ol o] ,mm (7
Trong dé:

D - Buwong kinh chiu ap (dwong kinh cla
vong dém/dia van), mm;

Pmax - Ap suét lam viéc téi da, Pa;

[c ] - Ung suét cho phép (dwa trén dd bén
chay oy = 205 MPa va véi hé sb an toan k =2,5;
[c ] = 80 MPa;

k - Hé sb phu thudc vao diéu kién bién (cb
dinh hay tw do) cta tAm. DPéi véi dia van cdng,
thuwong dwoc xem 1a tAm cb dinh bdn phia. Trong
trwong hop nay, chon k= 0,6.

Thay sb co:

[P 6,4
ta =D 137157 = 3% [5680

= 1lomm
Nhw vay, chiéu day can thiét ctia dia van dé
dam bao bén khi ddng mé& van 1a 110 mm.

2.2.3. Tinh toan thiét ké than van

Dsy |
- Ds - 1
- ho -
] h
N hn \\I K \
Iy
R: S= W D- i 2
H: ey -—S
N
e\ ) G 3
b
. ) = R
Dy Dl. T
{ |
+ 5
3 mm_- R: SJ
3mm
> R
- T -

Hinh 5. M6 hinh than van DN300-PN64 [5]
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Tinh chiéu day téi thidu theo ASME B16.34 Thay sé tinh duoc:
[6]: t= p-D +C
Lo ® 2.([o]-.E — 0,6.P)
~ 6,4.300 \a
"~ 2.(250.1 — 0,6.6,4)
= 6,89 mm

Hinh 6. So’ d6 xac dinh chiéu day than

van
Trong dé:

t - D6 day thanh éng, mm; ,
P - Ap suat lam viéc t0i da trong 6ng, P = 6,4

MPa

D: Budng kinh ctia 6ng, D = 300 mm;

[6] - U'ng suét cho phép cuia vat liéu thép phu
thudc vao loai thép st dung. [c] = 205 Mpa;

E - Hé sb hiéu suat mbi han (thwong tir 0,6
dén 1,0, v&i dng duc lién mach E = 1,0);

C: Lwong dw an mon, C =3 mm.

Theo Tiéu chudn ASME B16.34 cung cap cac
bang chiéu day than van tbi thiéu dwa trén cap
ap suAt va kich thudc. Déi véi van DN 300, chidu
day than van tiéu chuan la 10 mm.

Theo kinh nghiém va tai liéu tinh toan [5], Iwa
chon céc théng sb clia than van nhw Bang 2.

2.3. Kiém nghiém van c6ng D300

Trong ndi dung nay, mé hinh hinh hoc cla
than van DN300 dwoc xay dwng va phan tich
béng phadn mém ANSYS. Vat liéu st dung la
thép khong gi SUS304 véi md dun dan hdi 193
GPa va gi6i han chay 205 MPa. Ap suét lam viéc
duwoc thiét lap & mirc 6,4 MPa. Cac mat bich
dwoc rang budc theo diéu kién 1&p ghép voi
dudng 6ng. So dd khdi moé phéng duoc thé hién
& Hinh 7, mé hinh két ciu than van (Hinh 8). Mot
s6 két qua kiém nghiém van thé hién trong cac
Hinh 9 + Hinh 12.

Bt déu

)

Chuin bi mé hinh 3D
] |
v v v v v
Create Simulation Assion Material Constrants Loads Mesh
(M5 phong) (Gén vitliéu) || (Taoringbudc) || (Géntaitrong) ||  (Chiahroi)
v i v v v
v
Chay mo phong
PUNG :q—I Két qua | SAL |

=
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v

Xuét bdo cdo

v

Két thue

Hinh 7. So’ d6 khéi mé phéng bén than van
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Hinh 8. M6 hinh két cdu than van va khai bao vat liéu
Physical Material
Material Steel, High Streng, Low Alloy Name Steel, High Streng, Low Alloy
Density 7,93 g/cm?3 Mass Density 7,93 g/cm?
Mass 330,449 kg General Yield Strength 210 Mpa
Area 2780580 mm? Ultimate Tensile Strength 515 Mpa
Volume 42095400 mm?3 Stress Young’s Modulus 193 Gpa
Center of Gravity x =0,0199391 mm Poisson’s Ratio 0,29
y = 66,7035 mm Shear Modulus 77,7001 Gpa
2 = -0,000854 mm Part Name(s) | Than van DN300.ipt
Type: Sty Focor Tyoe: Cipcomer

01/04/2026, 1:35:11 CH
15 Max

12

[
w

Hinh 9. Két qua tinh toan hé sé an toan
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01/04/2026, 1:36:10 CH
0,148 Max

|| 01184

| | 00888

Hinh 10. Két qua tinh toan chuyén vj
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Type: 3rd Principal Stress

Urnit: MPa

01/04/2026, 1:34:12 CH
38,44 Max

L] 1721

‘
ﬁ. s/

Y
.

0
e

)

&

e
VIS
et

it

LAY

7
P

ST
2
&

4
=
AV,
S
Y
‘-&Y«“\“g‘w
N

Hinh 11. Két qua tinh toan bén theo 3rd
Principal Stress

3. KET QUA VA THAO LUAN

Két qua mo phong hé sb an toan than van dwoc
thé hién trong Hinh 9. 'ng suét tap trung cha yéu
tai cac vi tri bién va mép mét bich. Hé sb an toan
tai mot sb diém mép dat 1,94 do vay than van van
trong vung lam viéc an toan cla vat liéu SUS 304.

Két qua mo phéng chuyén vi ctia than van thé
hién trong Hinh 10. K&t qua md phéng cho thay,
dwéi tac dung cla ap luc [én than van, chuyén vi
I&n nhat cha than van 1a 0,148 mm, chuyén vi nay
rat nhd so v&i kich thwéc tdng thé, dadm bao tinh
on dinh két cau.

M6 hinh va két qua téng hop (rng suét tac dung
lén than van dwoc thé hién trong Hinh 12. Tr mé
hinh ta thdy (rng suét I&n nhat tac dung 1én than
van la 142,1 MPa, v&i vat liéu gia cong than van la
SUS 304 c6 do day tbi thiéu 10mm, gi¢i han bén

Type: Von Mises Stress

Unit: MPa

01/04/2026, 1:31:53 CH
142,1 Max

1139

L |8s56

57,4

Hinh 12. Téng hop (rng suét tac dung lén than
van

kéo clia vat liéu 1a 8,= 515 MPa. Ung suét cho
phép clia vat liéu 1 [5] = 429,16 MPa (v&i hé sb an
toan cla két cdu n = 1,2). 'ng suét I&n nhét tac
dung I&n than van nhé hon gia tri &ng suét cho
phép cua vat liéu ché tao than van. Do vay, két ciu
than van dam bao diéu lién bén.

Trén co s& két qua nghién ctru thiét ké va tinh
toan k¥ thuat cho van cdng dién phong nd DN300
- PN64. Cé4c chi tiét quan trong nhw than van, dia
van va truc van déu dap (rng diéu kién bén va
chuyén vi duéi ap suat 6,4 MPa. San pham thiét
ké dap ng day da cac quy chuan ky thuat quéc
gia vé& an toan khai thac than (QCVN
01:2011/BCT), tao tién dé cho viéc san xuét ndi dia
hoa thiét bi an toan nganh mé. Cac théng sb thiét
ké than van thé hién trong Bang 2:

Bang 2. Théng sé thiét ké than van [5]

T Thong sb Cong thire tinh toan va két qua
1 | Bwong kinh than danh dinh D, Dy = 1,4D = 1,4x300 = 420mm

2 | Buong kinh vanh ngoai bich ndp Dwy Dyy = (1,4 + 1,6).D, = 588 + 672mm
3 | Buong kinh tam 16 bu 16ng bich nép Ds Ds = (1,2 +1,3).D, = 504 +~ 506mm

4 | Pwong kinh ngoai vong dém bich ndp Dy Dny =Dy + (2,0 = 2,5)Sk = 440 +~ 445mm
5 | Chiéu cao bich nap,h h=(18+2,0)Sg = 18 + 20mm

6 | Bé rong gan cla bich np Sy Sy = (1,5 + 2,0)Sx = 15 + 20mm

7 | Do day I6p vong dém nap hp hp = 3 + 4mm

8 | Chiéu cao mat trén bich so v&i tam 16 dwong 6ng Hk | Hy = 1,4Dyr = 1,4.350 = 490mm

o | Ban kinh bo R.. R Ry = (1,0 = 1,5)Sx = 10 = 15mm

R=Dy/2 =210mm
10 | Chiéu cao gan mat bich nap I, l, > 1,3.4/0,5.D,.5; = 73 = 84mm

m SO 2 - 2026
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4. KET LUAN

> Nghién clru da hoan thanh viéc thiét ké chi
tiét va kiém nghiém cho van dién phong né DN300.
Viéc Iwa chon vat liéu SUS 304 va tinh toan chiéu
day cac chi tiét chiu ap lyc (d6 day dia van 110
mm, d6 day nap 12 mm) dap tng day du cac tiéu
chuén an toan trong mé ham 10;

> Két qua mé phoéng cho thay két cu cé do
clng virng cao, bién dang twong déi nhé (0,148

mm), ddm bao kha nang lam kin va van hanh 6n
dinh. Day la co s& quan trong dé tién t&i ché tao
th& nghiém van dién phong nd va thay thé hang
nhap khau;

> Nghién clru nay la tai liéu tham khao cho cac
nha thiét k& tham khao trong qua trinh tinh toan,
thiét ké van dién phong nd ap dung trong cac md
khai thac ham 16 cling nhw yéu cau lam cha duoc
thiét ké trong nuwéc O
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ABSTRACT

This paper presents the results of a design, calculation, and durability simulation study for a DN300
explosion-proof electric gate valve, used in drainage pumping systems in underground coal mines with
harsh working conditions. The study focuses on determining optimal geometric parameters and selecting
SUS 304 stainless steel material to resist corrosion in acidic water environments. Using analytical
calculation combined with simulation, the authors determined the required valve disc thickness to be 110
mm and the valve cover thickness to be 12 mm to withstand a working pressure of 6.4 MPa. Simulation
results show that the stress and displacement of the valve body are within permissible limits (maximum
displacement 0.148 mm), ensuring reliability and explosion-proof safety according to current TCVN and
QCVN standards.

Keywords: Gate valve, DN300-PN64, pump submersible automation, underground minebasin
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