KHOA-HOC VA CONG NGHE M0

MO HINH BA LGP THUY LUC
cUA DONG VAN TAI HAI PHA RAN-LONG
TRONG DUONG ONG NGANG VA GAN NGANG

\/ an tai hat rdn bang dong chét 1dng |a bai toan
thwéng gap trong ky thuat. Cac ket qua
nghién ctru (rng dung hién nay chu yéu tinh
to&n van tai trong trwdng hop cac hat rén theo co
ché lo Irng. Tuy nhién, d& ddm béo lo Ikng cac hat
hoan toan can mot van tbc dong chét Iéng Ién va
d3c biét khi kich thuéc hat tang thi thwe hién diéu
dd cang khé. Cac nghién clru thire nghiém gan day
xhang dinh réng tly theo cac yéu té thdy luc cla
déng chdy va tinh chét vat ly clia hat r&n ma c6 thé
ninh thanh ba I6p thiy lyc trong dwdng éng. Vén
g2 dat ra hién nay chwa cé co s& Iy thuyét dé tinh
toan s phu thudc gilra cac yéu té thay Iwc va dac
tinh cla hat van chuyén dén sw hinh thanh 16p thay
e trong dudng 6ng. Day 1a van dé dat ra va quan
t2m cla tac gia.

1. Két qua thi nghiém vé& mé hinh ba I&p thly lyc

Theo két qua nghién ctru thue nghiém, mot sé
tac gid [2], [3] khang dinh tuy theo d&c tinh hat van
Chuyen dac tinh chat 16ng, van téc dong chay ma
co thé hinh thanh I&p hat trén canh day cla éng.
Trén H.1 duwéi day gidi thieu mét sd hinh anh sy
20 lop trong van chuyén.

T két qua nghién clru thie nghiém, tly theo
van toc dong chay ma ta c6 thé moé t& cac dang véan
chuyén hat rén (H.2).

Trong treodng hop téng quat, ta cé thé mo ta
dong van tai dwdi dang mé hinh 3 I&p thiy Iwe: mét
I&p hat tinh & dwdi, mot 1ép hat di chuyén & trén né
va mét 1ép lo Iteng hén hop & phia trén.

2. Phat trién cong thirc toan hoc

Qua trinh van tai hat rdn trong dwéong éng, tay
theo dac tinh thiy lwc cia dong chay hinh thanh
nén co ché van chuyén khac nhau, gém co ché lo
Iting (cac hat ran dugc phan tan trong moéi truong
chét 16ng), co ché nang va trwot-l&n (khi xoay rbi
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clia dong chét Idng khéng dl dé phan tan hat trong
mai trudng chét 16ng).

Dé thiét 1ap méi quan hé toan hoc clia mé hinh
thay lwc 3 16p, xét mo hinh duwoc phat trién dia
trén truong hep ma dong chay hai pha ran-chéat
I6ng tai moét lwu lwong tén tai 3 lop thiy lwc trong
dwong 6ng. Dé c6 co s phat trién toan hoc, ta mé
ta va dat lwc 1én md hinh thily Iwc ba lé&p nhw hinh
vé H.3. Ttr hinh H.3, cdng thirc moémen tbng hop
tac dong déi voi diém A:

Folp +(FL +Fs)Lle 2Felg - - (1)
Trong d6: Fp- Lwe can; Fg- Luc ddy ndi: Fg- Trong
lwc; Lp - Khodng cach tac dung cla lwc can; Lg -
Khodng cach tac dung cuda trong lwce; L - Khoang
cach tac dung cda lwc nang.

Hai dai lwgng ddu nhan duoc sw truyén
momen, dai lwgng con lai 1A mémen nguoc. Khi
moémen thuan ma sinh ra lwc ¢adn do chét 16ng nhét
I&n hon so véi médmen nguwec (ma sinh ra do trong
lwvong cla hat trén diém di chuyén A) hat bét dau
chuyén déng. Mét hat chuyén dong cung hudéng
v&i chat 16ng van tai khi lwc nang khong da Ion,
day 1a co ché trvot. Khi lwc nang da Ién dé nang
hat |én, hat s& dwgc nang vao chét 1dng. Khi lue
nang bi gidm nhanh b&i sy giam van téc chét 16ng
do gidm dién tich I&p hat (mot sy tédng tiét dién dan
clia dong chay) né bat dau 1&ng lai trén canh éng.

2.1. Cac cbng thtrc lién tuc

Céng thire lién tuc cho pha léng:

Asdcsdusd + AmmebUmb k= AaCtUa (2)

Cong thire lién tuc cho pha rén

Agg(1=Ceglsg + A1~ Cip ) = Aa(1-C)U; (3)
Trong d6: Ay, Amp - Céc tiét dién 16p lo Iing va 16p
hat di chuyén; Cqg, Crp - Cac nong do thé tich hat
hat Iop lo Irng va I&p hat di chuyén; Usd, Umb - Cac
van toc I&p lo Ikng va 16p hat di chuyén; C - Tong
nong do thé tich hat rén; A - Tiét dién dwéng ong;
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U - Van tbc danh nghia cia dong chay trong V6i Q - Leu leong.

duwéng ong 2.2. Cac cbng thirc cén ba°ng lyrc
Van téc danh nghta trong dwédng éng: Hinh H.4 minh hoa luwc va (ng suét tac déng lén
U-QUA, (4) méi !op trong éng trén chiéu dai L.

H. 1 Hmh anh tao Iop theo ngmen cltruy thwc ngh:em cua V.C. Kelessidis [3]: a - Dung dICh H20 O 5 %
CMC & van toc 0,064 m/s; b - Dung djch H,0 0,7 % CMC & vén téc 0,064 m/s; ¢ - Dung dich H»0 0,5 %
CMC & van toe 0,084 m/s; d - Dung dijch H,0 0,7 % CMC & vén téc 0,11 m/s; e - Hai I6p thay luc; f- Ba
I16p thay fuc

H.2. Cac dang van‘chuyen cla dong chat Idng van tai: a - Phan tan lo long;
b - Hinh thanh mét I6p hat di chuyén; ¢ - Hinh thanh mot Iop hat tinh va mét 16p di chuyén (ba I6p)
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H.4. Bidu d6 bidu dién tng suét trén mé hinh ba I6p

Lép phén tan lo 1kng phia trén. Lop phan tan lo
Itrng phla trén 1a chat tong twong ddi 'sach hodc la
mét hén hep khong ddng nhét chay réi lo Ing phu
thudc vao diéu kién dong chay. Dui dong chay on
dinh, tong cac lwc tac donglén phéan td6 dong chay
dwoc cho bai:

Asd il TsqSsa + TsambSsdmb + FSEG : )
Trong d6: 14~ Gia tri (’ng suét trwot trén thanh 16p
lo IPng; tsgmp - Gid tri ting suét treot trén mat phan
gi¢i gitra 16p lo Irng va I6p hat di chuyén; S la -
Chu vi wét 1op lo Iting; Ssamp - Chu vi wét trén mat
phan gidi gitra 1&p lo Ikng va I&p di chuyén; Feug -
Trong lwc tc ddng Ién I&p phan tan lo Ikng,

Feae = Psg0Asq COSOL ’ (6)
Tai day: ps- Khéi lwgng riéng hiéu dung cla I&p
phan tan lo Iting; 6 - Géc nghiéng éng.

Ung suét trwot trén thanh 16p lo Itbng va mat
phén gi¢i gitra Iop lo Itrng va lop di chuyén duwoc
cho b&i céng thire:

1

Teg = ~pegUkfe (7)

1
= Pmp (UZg = Uz o Msamo (8)

Theo médi quan hé cGa hé sé ma sat cua lop
phan tan (fg) va bé mét phan gioi gitra mot 16p lo
Ibng va 1&p di chuyén (fsams) dwoc xac dinh:

f,4=0,00454-0.645R&”7 (Doronetal [1]) (9)
t

Tsdmb =

d
fsgmp =hRePnd % (Martin et al [4])  (10)

sd

Trong do: h=0,966368; p=-1,07116; q=2,34539; t=-
2,34539; D¢y - Pudng kinh thiy lwc lop lo I¢ng,
Dsa=4Asa/(SsatSsdmb)-

Sé Reynol (Re) cua 16p lo Irng dwoc st dung
cho ca hai fs_d va fsdmb-

Lép hat di chuyén. Tir hinh H.4, tdng tAt ca cac
Iwe tac dong lén vung nay la:
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AP (F
Asd( i J ( S?_mb]_Tsdmstdmb +

(11)

F F
+ {%J +TmbsbSmbsb + mfG

Trong d6: Fmpe - Trong lwc tac déng lén 1op di
chuyén; Feump - Lirc ma sat trén mét gitra 1op lo
ICng va l&p di chuyén Fmbsb - LrC ma sat trén mat
gitra Iop di chuyén va 16p tinh; tmesy - Gid tri trng
suét trivot trén mét phan gisi gitra I&p di chuyén va
16p tinh; Smpsy - Chu vi wét trén mat phan gidi gitra
I&p di chuyén va lép tinh. Trong luc tac dong lén
I&p di chuyén:

Frbc = PmpGAmb COSOL (12)
Tai day: pmp - khdi lwong riéng hiéu dung ctia mét
I&p hat di chuyen

U’ng suét trurot trén mat phan gidi gitra 16p di
chuyén va 16p tinh:

(13)

1
Tmbsb = Epmbumbfmbsb

Theo sw twong quan da phat trién béi Doron et
al [1], hé sb ma sat ctia 16p hat di chuyén (fross):
fbsp = 0.046Re ™% (14)

v6i sb Reynol ctia I&p di chuyén.

Khéi lwgng riéng hiéu dung ctia méi 16p tai mot
diém nao do trong dong chay duwoc coi la hang sd,
xac dinh bai:

Psg = PsCea + P~ Csa): (15)

Pmb = PsCrmp “‘PL(1 _Cmb)' (16)

Trong do: ps, p. - Khéi lvong riéng hat rén va
chat I6ng .

4 Quan hé cac dai lwong gitra cac I6p thuy luc

Phéi hop cac cong thirc lién tuc cho hat rén va
chat 1éng cong thire (2, 3), dwoec:

Astsd + AmbUmb = AaUa hay

Astsd = Aaua _Ambumb . (17)

Tt cong thirc (2) rut Csq va ket hop cong thire
(17), nong dé thé tich hat ran clia mét IG¢p phan tan
lo Itrng Cgy nhén duoc:

C 4= AaCtUa _AmmebUmb

) AaUa - AmbUmb

Toan b cac dai lwong bén phai cla cong thire
(18) la ham s0 cua cac dai_lvong chua biet ymp
(chieu day lop mun di chuyén); ys(chiéu day 1&p
mun tinh) va Umy la cac dai lvong phu thudc vao
diéu kién hoat dong. Giai cac cdng thirc (5, 11, 15,
16) tim ra cac chu vi wot tlr do tinh dwoc cac dai
lwvgng chwa biét trén. )

T céng thirc (5), rat theo Gradient ap suat thay
vao c6ng thire (11), thu dwgc céng thire sau:

(18)

m CONG NGHIEP M0 SO 2 - 2014

b
Amd (TsdSsd + T sdmbSsdmb +PsdgAsqcos) =
S

I:mb Fmbsb

== ~TsdmbSsdmb + +TmbsbSmbsb + (19)

+ Pmb9AmpCOSO
Coéng thire (19) dwroc sap xép lai:
TsdSsd + Tsdmb Ssdmb + Psd9A sqCOS 6 _

Asd
( Frmb J+[Fmbdb J+ Tmbsb Smbsb _
L.A b LA b Amb
Tsdmb S sdmb + Pmb gA mp COS 6
Amb Amb
Trén co s& cac thong sé thly lwc gidi cac cong

thiec d6 ddng thoi sé tim dwoc dic tinh I&p thiy
Iwc trong qua trinh van tai.

5. Két luan

< T cic két qua nghten ctru thwe nghiém,
bang ly luén toén hoc, tac gia da xay dung duoc
cac biéu thire glal tich thé hién méi quan hé gira
cac dai lvong clia md hinh H.3 16p thay lwe, day la
co s& virng chéc khang dinh réng dudng 6ng van
tdi dong hai pha ran-léng tén tai mé hinh 3 I6p thay
Iwe, mot Icp phan tan lo Itrng phia trén, mét 16p hat
di chuyen ¢ gitba va mot I6p hat dirng yén duwéi
canh thap cla dudng éng.

% Cé&c cong thtre ly luan ching minh duoc &
trén 1a co s& dé xay dwng mé hinh mé phdng dé
tinh toan sy van tai hat rén va téi wu hoa thay lwc
trong van chuyén dong 2 pha ran-1éng.0

TAI LIEU THAM KHAO

1. Doron, P. and Barnea, D.: “A Three-Layer
Model for Solid-Liquid Flow in Horizontal Pipes,”
International Journal of Multiphase Flow, Vol. 19,
No. 6,1993, p.1029-1043.

2. Kelessidis, V. C. and Mpandelis, G. E., Flow
Patterns and Minimum Suspension Velocity for
Efficient Cuttings Transport in Horizontal and
Deviated Wells in Coiled-Tubing Drilling, Paper
SPE 81746 presented at the SPE/ICoTA Coiled
Tubing Conference, Houston, TX, 8-9 April (2003).

3. Kelessidis, V.C. G.Mpandelis, A.Koutroulis,
and T.Michalakis, Significant Parameters Affecting
Efficient Cuttings Transport In Horizontal And
Deviated Wellbores In Coil Tubing Drilling:- A
Critical Review, Paper presented at the 1st
International Symposium of the Faculty of Mines
(ITU) on Earth Sciences and Engineering, 16-18
May 2002, Maslak, Istanbul, Turkey.

(Xem tiép trang 20)

(20)




KHOA HOC VA CONG NGHE M0

< Tin hiéu dau ra ctia cau khong r6 rang, dac
biét khi nong dd khi métan cao hon 9 %, do Iwong
oxy can dé duy tri qua trinh d6t chay métan g:am
nén cudng do chay clia khi métan trong b cadm
bién co xu huéng glam ro rét va do la nguyén nhan
d&n d@én tin hiéu ra cGa cau bi gidm. H.6 mo ta s
anh hwéng cua tin hiéu do déi v&i sy thay dbi néng
dd khi métan tir 0100 %; :

% o tréi Ién: Do bd cam bién lam viéc_ trong
didu kién moi trudng thay déi (nhiét 6, dé am...),
d&c biét |a gia tri nhiét 6 trong budng dbt lién tuc
bi thay ddi theo ty l& cia nong d6 khi metan, dan
dén dién ap ra cla cau khac 0.

Do vay, dé cac dau do loai nay lam viéc chinh.

xac, ngudi ta phal thudng xuyén hiéu chuan dau
do, theo nha san xuét tr 1+3 thang hiéu chuan 1
lAn. Tuy nhién, do diéu kién lam viéc trong ham 16
Viét Nam rat khic nghiét nén thudng chi 2 tuan
phai hiéu chuén 1 1an.

3.3. Nguyén ly truyén nhiét

Do dan nhiét Ay cta hén hop métan va khong
khi (v&i néng d6 C.,) dwoe tinh bang céng thire:

An=Cm.Achat(1-Crm) -z\p (3)
Trong do: Acuas - PO dan nhiét cta khi métan' Ay -
Do dan nhiét ctia khéng khi.

Nguyén ly hoat déng: Dwa trén: do dan nhiét
khac nhau gitra khi métan va khéng khi (36 dan
nhiét cia khi métan I6n hon khéng khl) theo
nguyén ly cla ciu Winson, cac phan t cla cam
bién s& duoc ddt néng bang dién ap cung cép cho
mach cau Treang hop khdng cé khi métan di vao
mach cau, cau can bang va khi do dién ap ra bang
0, trwéng hop trong khoéng khi cé khi métan, &
nhiét do lam viéc, khi métan tac dung lam gia tri
dién tré cla phan t& nhay thay déi (gia tri dién tr&
gidm khi néng do khi métan tang) gia tri dién tr&
nay phy thudc vao nong dé cua khi métan, lam
mach cau mét can bang, khi dé dién ap ra khac 0.
Dién ap ra trén cau ty 1& véi ndng dod khi métan,

Loai dau do hoat dong theo nguyén Iy nay cé wu
diém co ban la d6 nhay cao, dai do réng va gia
thanh ré, tuy nhién cé nhiéu nhwoc diém, do |a bi
anh hwdng béi hoi nwdc, khi CO, trong moi truong
do; tin hiéu ra nhé, xt& ly tin hiéu phirc tap; khéng
¢6 tinh chon loc; tiéu thu nang lwgng I&n va dd bén
thap. Ngoai ra cling nhw cac dau do hoat dong trén
nguyén tac dét xtc tac, d& dam bao d6 chinh xac,
cac dau do nnay phai thudng xuyén duoc kiém tra
va hiéu chuén theo dinh ky.

4. Két luan ’

Mbi loai déu do qéng d6 khi métan déu co nhing
wu, nhwge diém nhat dinh. Tim hiéu cac loai dau do
nay ngudi quan Iy, véan hanh cé co sé trong viéc lva
chon loai dau do, t0 chirc van hanh, bao tri va stra
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chira chung mot cach phu hop, gop phan néng cao
hiéu qua lam viéc clia hé théng, nang cao tudi tho cla
dau do, khi chung phai lam viéc trong méi trirong ham
16 néng, Am nhw & nuéc ta.0
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Nguwoi bién tip: Pao Pac Tao

SUMMARY

- So far, 32 centralized automatic methane |
' gas monitoring systems has been installed |
‘and operated stably at the 27 underground
coal mines and as planned, many new ones
will come into use in the near future. The
paper refers to the description of the
tructure as well as the operating principles
of the methane gas probes. This has been |
considered as the fundamental and |
necesSary knowledge for installing,
perating and maintainance the gas
“monitoring systems at the mines. :

MO HINH BA LOP...
(Tiép theo trang 24)
Nguwdi bién tap: V6 Trong Hang

SUMMARY

This paper introduces mathematics
method to establish relationship between
hydraulic parameters and solids properties
of three layer hydraulic model in transport

pipeline. The equations were built are
basement ensure the three layer hydraulic |
model (a stationary bed at the bottom, a |
moving bed above, and a suspension layer |
at the top) in transport pipeline with two |
phases solid-liquid. :




