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Nghién ciru thu hdi dung dich nhii twong ap suit cao
X4 ra tir cft chong thity luc trong qua trinh lam viée

Nguyén Khic Linh"", Poan Vin Giap', Lé Quy Chién’, Lé Thi Hong Thing"
lTrwd'ng Pai hoc M6 - Pia chat
Truong Pai hoc Cong nghiép Qudng Ninh
“E-mail: khaclinhhumg@gmail.com

Tom tt: Ngay nay, trong khai thdac than ham [0, thlet bi chéng thiy lec dwoe xem la
mét trong nhitng thiét bi quan trong nhdt cau thanh nén té hop co giGi héa, né dam bdo
khodng khéng gian lam viéc an toan cho nguoi va thiét bi trong qud trinh khai théac. Trong
qud trinh lam viéc, dudi p e cia dat dé o phia trén lam cho tai trong tdac dung lén xa néc
cua gian chong tang theo thoi gian, viéc ndy dan dén dp sudt chat long trong khoang duoi
xilanh cot chong tiang dan. Khi dp sudt trong xilanh cét chong lon hon dp sudt an toan ddt
cho van, khi do van an toan sé mo dé thao mot phan chdt Iéng dp sudt cao ra khéi cét chong,
lam giam ap suat cho dén khi nhé hon dp sudt an toan. Thong thLm’ng lieong chat long nay
diege xd truee tiép ra bén ngoai dwong lo hodc digc dan vao dwong ha dp, gdy lang phi nguon
nang luong ma dang 1& ¢6 thé tdi sir dung dwoc. Vi vay trong bai bao nay nhom tdac gia thyc
hién viéc nghién ciru kha nang tdn dung hiéu qua va de xudt phwong dn cdi tién so do thity
lic ciia gian chong, de sir dung tdn thu nguon dp sudt cao du thira tir cdt chong trong qud
trinh lam viéc ma van dam bdao an toan cho nguwoi lao dong, cdc thiét bi va linh kién ciia hé
théng.

Tir Khod: Lo cho, dp sudt cao, ¢t chéng, gian chong.

1. PAT VAN DBE

Trong tuong lai, ngudn niang lugng ngdy mot can kiét, di kém véi viée tiéu thu niang
lwong s& gay 6 nhiém mai truong, vi vy viéc nghién ciru giai phap dé tiét kiém nam luong
dam bao an toan trong qua trinh khai thac than 1a hudng di diing dan, bén viing va hop 1y cia
nganh than. Xu hudng khai thac than trong thoi gian hién nay va tuong lai da phan ap dung
cong nghg khai thac than ham 16 [1, 2]. Qua trinh khai théc co ban gdm chong gii, khau than
va van tai. Trong do, viée chong do 1o nham dam bao khoang khoéng gian lam viéc an toan
cho ngudi va thiét bi. Theo tién do tién guong 10 cho, dién 16 tran s& duoc chdng gitr kip thoi
theo chu ky khau va phai ¢dam bao hai nhiém vu chinh:

- Chong gitr va diéu khién ap lyc déa vach;
- Phuc vu viéc phé hoa va che chan dat d4 pha hoa khong roi vao khu vye lam vigc.

bay 1a cong viée rat vat va, chiém s6 luong lao dong 16n (co. thé chiém t&i 60% khbi
luong cong viée néu str dung cot chong don). Viée chong d& 10 c6 thé thuc hién bang cach st
dung cot chéng don két hop véi cac xa noc bang kim loai, gia d&, gian chong thuy luc tu di
chuyén.

Dudi tac dyng cua ap lyc mo nen xubng cot chdng 1am cho ap suit trong cot chéng
tang lén dén khi 16n hon 4p sudt an toan cai dat cho van, van an toan s& mo dé xa bt mot
phan chét 16ng ra khoi cot chdng dé dam bao an toan cho cot chéng. Luong chat 1ong nay
duoc chuyén sang dudng thap ap. Gy lang phi ngudn ning luong dang 1& c6 thé thu hoi
duogc. Vi vay nghién ctru tinh toan thu hdi 4p suit cao ciia cot chdng trong qua trinh 1am viéc
|3 rat cAp thiét.

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 -


mailto:khaclinhhumg@gmail.com

TRUONG PAI HOC CONG NGHIEP QUANG NINH

2. NOI DUNG NGHIEN CUU
2.1. Co s6 Iy thuyét dé xac dinh ap lwc mé I1én thiét bi chdng

Theo gia thuyét dam cong xon, dugc dé xuét boi cac gido su V. D. Slesarev va G. N.
Cuznhesov, [3] cho rang khi vach la da ran va phén 16p ¢ cac 1o chg du dai thi n6 lam viéc
nhu nhitng tdm dam cong xon (hinh 2). Nhimg tdim dam nay dwoc ngam chit mot dau trong
khéi nguyén trudc guong 16 chg, con dau kia treo tu do bén trén 16 cho va khoang tréng da
khai thac hodc tya 1€n vi chong 10.

Tuy thudc cac tinh chit cia cac 16p da vach truc tiép va vach co ban s& co hai truong
hop xay ra:

Triong hop thir nhat: duoc goi 1a vi chdng 16 cho lam viéc & ché do tai trong cho
trude, & day do vong f cua dam vach truc tiép 16n hon d6 vong £, cua dam vach co ban theo
tuyen gdy cua vach tryc tiép (hinh 1, a). Do c6 su tach 16p gitta hai tim dam, cho nén chi ¢
dam vach tryc tiép gay ra ap lyuc tac dong 1én vi chdng 10 cho.

Truong hop thir hai: dugc goi 1a vi chong 16 chg lam viée & ché d6 bién dang cho
trude, luc nay 1< f, (hinh 1, b) cho nén bén canh 4p lyc do dam véch tryc tiep gay ra, con c6
ap luc do dam véch co ban, truyén qua vach truc tiép roi tac dong lén vi chong 10 cho.

a - Khi vdach co ban khéng truyén dp licc xudng vdch triee tiép
b - Khi vdch co ban ¢6 truyén dp lyc xuong véch truc tiép
Hinh 1. So do tinh dp lwc mé trén vi chong 16 cho
~ Gia thuyét dua ra cac phuong phéap xac dinh 4p lyc mé trén ca vi chéng gan guong va
vi chong phé hda.

Gia :[hiét rang chi c6 vach tryc tié’p tao ra ap luc trén cac vi chéng gan guong va ap luc
nay phén bo tuong doi déu trén ca chiu rong 16 cho. Nhu vay, trong ca hai truong hop néu
trén déu c6 thé tinh 4p luc trén mot don vi dién tich ¢ ludng gan guong bang cong thire sau:

P, =»hcosa,T/m? 1)

Trong do: a - Goc dbc cua via, do.
v1. - Khéi lwong riéng cia dt d4, T/m®,
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Ap luc ciia ddm vach truc tiép tic dong 1én hang vi chdng pha hoa cua 16 cho
B hy,(3b* +8bl , +617,) 5
- 8b

Con néu fi<f, thi phai tinh theo so do hinh 1, b, khi d6 ca hai tim dam vach truc tiép
va vach co ban déu gay ap luc Ién vi chong pha hoa

R=R +R,T/m (3)

R=R' osca,T/m (2)

voi:
o T 3l
R'=—| b+—2 |cose, T /m (4)
b 2
7 Trong d6: T - Ap lyuc tao bdi qua trinh uén cia vach co ban, thong qua véch truc tiép
dé tac dong lén vi chong pha hoa, T/m.
Gia thuyét ap luc mo lang tru truot cua gido su P. M. Tsimbarevich [3] duoc dé xuit
cho cac via nam ngang khi vach 1a cac da yéu lién ket kém.

Hinh 2. So do hinh thanh lang tru truot trén lo cho A, B, C, D — gidi han cua lan tru trot
Ap Iyc trén vi chdng 10 chg khi vach yéu va lién két keém phat sinh boi trong luong
cua no trong lang try ABCD (hinh 2), bi tach ra khoi dia kho1 theo bé mat CD va dich chuyén
veé phia khoang trong da khai thac bang cach quay quanh diém D. Sy quay nay gay ra do
nghiéng va d¢ udn cua vach phia trén 16 chg theo bé mat AD.
Cac lang tru ABCD duoc hinh thanh c6 tinh chu ky theo tién d6 dich chuyén cua
guong 10 chg va bi pha huy khi pha hoa da vach.
) Trong lugng ctia d4 mo trong lang try ABCD, tinh cho mgt don vi chiéu dai 10, bé“mg
tri s6 &p luc mé duoc xéac dinh theo cong thiure
Q=hly,T/m (7)
Chiéu rong | cua ling tru bang budc pha hoa da vach, nam trong khoang 1,5 - 4 m.
Chiéu cao h; cua lang tru phu thudc vao chiéu cao h, ctia ving pha hoa va hé sb toi
hO
P m (8
Tir ddy ap luc trén 1m? dién tich noc 10 chg s& 1a

cua da k, tirc la: h =

QM
q=-=rh =TT /m (©)

v6i: m — chiéu day cua via than, m.

Tir nhitng 1y thuyét tinh toan trén s& 1a co s ban dau trong viéce tinh toan thiét ké thiét
bi chong cling nhu tinh kha khi cua viéc c6 nén ap dung giai phap thu hoi ap suat cao tir cot
chong hay khong.

Ky yéu Hoi nghi KHCN lan 7, thang 5/2022 195



TRUONG PAI HOC CONG NGHIEP QUANG NINH

2.2. Nguyén Iy l1am viéc ciia hé théng cip dich diéu khién ¢t chong gian chdng co gidi
hoa

Nguyén Iy 1am viéc cua hé thong cap dich diéu khién cot chéng duoc trinh bay & hinh 3
va hinh 4. Dung dich nhii twong cao 4p dugc cung cép tir tram bom vao trong cac Xilanh thuy
luc cua cot chdng thdng qua cac ong dan va duogc diéu kién bang van phan phéi thay luc 6. Bé
tao luc chong ban dau, nguoi diéu khién tac dung 1én tay diéu kién cua van sang vi tri C. Chat
long thay luc di qua van mot chiéu 5 va di vao khoang duéi cua cot chdng, nang tim xa néc caa
gian chéng 4p vao da vach tao luc chdng ban dau, khi &p suat chéng dat gia tri Ppg (4p suat
chéng ban dau) gat van vé vi tri cii (vi tri B). Sau mét thoi gian chng (T1) 4p suét trong cot
tang dan dén diém 3, l0c nay &p suat trong cot da vuot ngudng cho phép cua van an toan va bit
dau xa bét chat long vé duong thap ap 1am cho &p suat trong cot giam xudng dén diém 4. Chu
ky nay dién ra lién tuc dén hét thoi gian 1am viéc T,. Sau d6 gat van 5/3 sang vi tri A ha cot dé
tién hanh di gia vai thoi gian xa 1a Ta. Tiép theo di chuyén gia vé phia guong 16. Két thic chu
ky lam viéc cua gia.

& B

ST

A c
dudng | mbudng
thap dp cao dp

Hinh 3. So do thiy lyc cia ¢t chong [4]
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Hinh 4. Chu ky lam viéc ciia c6t chong thity liec trong 16 cho

Trong do (hinh 4):

T - thoi gian hoan thanh mot chu ky chdng;

Ty - thot gian ap luc chéng ban dau ting dén gia tri 4p sudt cai dat mo cta van an toan;
T, - thoi gian gia chdng lam viéc 6n dinh; Ts thoi gian thu cot chéng; T4 thoi gian di chuyén
gi&; Ts thoi gian tao luc chong ban dau.

Thong thuong, trong mét 10 chg o6 khoang 80 dén 120 gia chng lam viéc dong thot,

mot gid co tr 2 dén 4 cdt chong va mdt cot cd duong kinh trong ctia than xilanh 1a 200 dén
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400 mm. Qua tim hiéu, voi cac loai gia chéng, trung binh mot chu ky chéng, cot chong ha
thap xubng 100 dén 150mm tuy thudc vao diéu kién dia chét cia noi ap dung. Qua do thay
rang, lugng chit 16ng 4p suit cao mét di trong mot chu ky chéng cua 16 cho 1a rat 16n, gy
lang phi ning lugng, ma dang 1& ¢ thé thu hdi duoc [5].
2.3. P& xuit giai phap

Ttr nhitng phan tich va tim hiéu tinh kha thi cua viéc thu hdi chét 1ong thiy luc ap suét
cao (chit 1ong thiy luc thoat ra khi 4p suét trong cot vuot qua gia tri cho phép). Nhém tac gia
da nghién ctru va dé xuét thay ddi so do thuy luc cép dich cho cot chéng, dé dat duoc muc
dich thu hdi lugng chit 16ng c6 4p nay. Khi 4p suét trong cdt vuot qua gid tri cho phép cua
van an toan 4, thi van an toan s&€ mo (dé xa) /dung dich nhii twong cao 4p trong khoang dudi
cta xilanh cot chéng qua dng din vé duong cap dich cao ap qua van mot chiéu 7 (hinh 5). Tuy
nhién, trude khi di vao duong cao ap dong chat long cao ap nay can duoc lam 6n dinh bang
binh tich ning dung tich nho s6 3 v6i muyc dich diéu hoa ap suat. Béi vi 4p suat thodt ra tir cot
d6i khi rat 16n va dot ngot néu chuyén truc tiép vao duong chit 1ong cao 4p s& gdy ra cic xung
dong lam anh hudng dén cac linh kién thay lyc khac va gy mat an toan.

M.@/? 8/3

duong f \Elu'f:r'ng
thép ép cao ép

Hinh 5. So do thiy luc ciia cdt chéng cé kha nang thu héi dp sudt cao
3. THAO LUAN

Cong trinh nghién ctru nay chi dimg lai 6 dé xuat ¥ tuong nghién ctru, dé trién khai sang
kién nay vao thuc té can phai tiép tuc nghién ciru vé tinh kha thi va tinh an toan cho hé thong
va nguoi s dung, do tung qdleu kién dia chat khac nhau thi d6 6n dinh gua dé vach 1a rat khqc
nhau. C6 truong hop mai 6n dinh &p lyc cua da vach 1€n gian chong gan nhu khong thay do6i
dan dén nang luong thu vé la khong dang ke, tuy nhién, nhi€u via c6 d6 6n dinh kém, ap luc
mo 16n thi viéc trién khai ap dung 1a rat dang dé can nhic. Mit khac, ngiy nay ning luong
ngay cang khan hiém, vi vay tan thu nhitng ngudn ning luong dé ting hiéu qua 1a rat can
thiét, gop phan giam gia thanh san phim va bao vé moi truong.

4. KET LUAN

Tir nhitng nghién ctru phén tich ¢ trén ta ¢ thé dua ra cac két luan sau:

- Cong viéc tinh toan ap lyc mo 1én thiét bi chdng 1a cong viée rat phirc tap, tuy nhién
no rat quan trong trong viéc tinh toan thiét ke thiét bi chong ciing nhu tinh kha khi cua viée co
nén ap dung giai phap thu hoi 4p suat cao tr cot chong hay khong.

- Ttr nhitng can cur va sy hiéu blet cua nhém tac gid, chung t6i da dé xuét phuong an
t61 wru nham tan thu dugc ngudn ap suit cao tir cot chéng bang cach ndi dau ra cua van an toan

vao duong cao ap két hop véi van mot chidu va binh tich ning ¢& nho, dam bao gian chong
lam viéc mot cach hi¢u qua ma van an toan cho cac thi€t bi va linh kién cho h¢ thong.
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Research on recovery of high-pressure emulsion solution discharged
from hydraulic struts during working process

Khac Linh Nguyen®, Van Giap Poan’, Quy Chien Le? Thi Hong Thang Le*
'Hanoi University of Mining and Geology
2Quang Ninh University of Industry

Abstract: Today, in underground coal mining, anti-hydraulic equipment is considered
one of the most important devices constituting a mechanized complex, it is responsible for
ensuring a safe working space for people and equipment during mining. During the working
process, under the pressure of the soil and rock at the top, the load acting on the roof beam of
the truss increases over time, which leads to an increase in the liquid pressure in the cavity
under the cylinder of the strut. When the pressure in the column cylinder is greater than the
safe pressure set for the valve, then the safety valve will open to remove a part of the high
pressure liquid from the column, reducing the pressure until it is less than the safe pressure.
Normally, this liquid is discharged directly to the outside of the furnace line or directed into
the low-pressure line, wasting energy that could otherwise be reused. Therefore, in this
paper, the authors conduct research on the ability to make effective use of and propose a plan
to improve the hydraulic diagram of the strut, in order to make full use of the excess high
pressure from the strut. during the working process while ensuring the safety of workers,
equipment and system components.

Keywords: Market furnaces, high pressure, pillars, trusses.
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