CO KHi VA CO BIEN MO

TiNH DONG BIEN RO TRONG PHAN MACH XOAY CHIEU CUA
CAC MANG BIEN MO HON HOP G CHE B) QUA TRINH QUA BO

Y& rong [1] ching t6i d& trinh bay cac két qua
r nghién clru tinh toan dong dién ro trong cac
phan mach mét chiéu, mach xoay chiéu trwde

va sau bién tan clia mét mang dién mé hén hop &
ché do xac lap. Trong [2] cling da trinh bay két qua
tinh dong dién ro trong phan mach mét chiéu cla
mang dién mé hén hop & ché do qua trinh qua do.
Bai b&o nay sé trinh bay tiép nhitng két qua nghién
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clru tinh dong dién ro trong phan mach dién xoay
chiéu tan sé cong nghiép (phan mach trudc bién tan)
& ché do qua trinh qua do.

1. Két qua nghién ctru

So db thay thé twong dwong vé phwong dién
an toan dién giat mot mang dién mo hén hop khi
cham vao mét pha cla phan mach xoay chiéu tin
s6 cong nghiép nhw hinh H.1 [3].

A MTBT . MMC Al MSBT
- TAI )
B CHINH MOT BIEN B

Ly - CHIEU T ;

c > c .
BAKV
Ra | Re| |Re rR| | R Rul | Ral [R&
c, e c, Ue. c.H e O

H.1. So db thay thé tuong duong mang dién mé hén hop vé phuong dién an toan dién giét

Trong so do ky hiéu Ra, Rg, Re, Ca, Cg, Cc la
dién tr& cach dién va dién ~dung cac pha so v&i dat
ctia phan mang tredc bién tan (IVITBT) Ras, Ras,
Rer, Can Car Cer la dién tré cach dién va dién dung
cac pha so véi dat cia phan mang sau bién tan
(MSBT) R+, R, C., C_la dién tré& cach dién va dién
dung gitra circ dwong (+) va cyc am (-) so Vo dat
ctia phan mach mét chiéu (MMC).

Voi gia thiét phan mach chinh lvu dwoc méc
trec tiép khong qua may bién ap (MBA) va bo qua
anh; hwo'ng do tr& khang cach dién cla phan mang
sau bién tan, so' db tinh toan dong dién ro khi cham
vao mét pha phan mach dién xoay chiéu tan sb
cong nghiép (MTBT) clia mang dién md hdn hop
duot mé ta nhw hinh H.2. Trong so d@b ky hiéu Ry,
la dién tre' ro; Ur 1a dién &p pha cudn thir cép cua
MBA khu virc; Ug [a trj s trung binh cla dién ap
chinh Iwu ciu ba pha (Ug=2,34.Uy).
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H.2. So db tinh toan dong dién ré qua trinh qué
dd khi cham vao mét pha phédn mach MTBT
Khi cé ro mot pha dong i qua dién tré ro R, sé
gébm hai thanh phan: thanh phan dong xoay chiéu
irs1 g8y boi dién trd va dién dung céch dién cla
phan mach xoay chleu MTBT va thanh phan dong
mot chiéu iy o tri s6 tly thudc vao sy mét dbi
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xteng dién tré cach dién cla phan mach dién mét
chiéu MMC.

» Tinh dong dién rd xoay chiéu ir.

So @b twong dwong dé tinh dong dién rd iy nhw
trong hinh H.3.

H.3. So dé twong duong tinh dong dién ro iy

Trong so dd H.3 ky hiéu R la dién tré cach dién
twong dwong so v&i dat clia phan mach xoay chiéu
MTBT (R=Ra//Re//Rc), C la dién dung tvong duong
clia MTBT so véi dat (C=Ca+Cg+Cc).
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Tl (2) va (4) suy ra thi gian tit cda thanh phan tu
do trong dong dién ro i1 (thdi gian qua trinh qua do)
tf/ [& thuan vo&i dién tré twong duwong (RI/Ry) va
tbng dién dung ctia mang C.

» Tinh dong dién ro mot chiéu 2. DONG dién ro
s> gdm hai thanh phan: thanh phan i.. do so do
ba van cuc tinh am, so v&i dat gay ra; thanh phan
iz« do so dd ba van cyc tinh duwong, so voi dat
gay ra. So' dd tuong dwong dé tinh thanh phan ..
ctia dong rd mét chiéu néu trén hinh H.4.a.

b)

H.4. So dé twong duong tinh dong dién ro iy,

T so d6 H.4.a suy ra:
Ua(+0)=U(-0)=U,R/2(R+R_). (5)
Vay déng dién ro tai thoi diém t=0:
oz (0)=Ug (+0)/R, =U,RI 2R ((R+R_) (6)
Ap dung phwong phap nguén two’ng‘ dwong cé
so do tinh dong dién ro - nhw hinh H.4b.
Trong dé: UgF=UR2(R+R), Rg=(RIR)=RR+/(R+R);
Ciw=(C//C.)=C+C..

N cone neHice mo. sd 6 - 2020

sm(mt+\u @)++/2U; smw

Gia thiét dién ap pha cudn thir cdp cla MBA c6
dang u; =+/2U; sin(wt+y) suyra:
Tri s& dong dién rd & thoi diém t=0:
ir01 (0) = —JEII;J;SIHW .
ro
Thanh phan xac 1ap cGa dong dién ro:

, JR? + X2 sin(ot+y—o
lra1xi =‘/§Uf g ( ) (Z)

\/RQRrZD + XC(R + Rro)

Tai day:
“REK,

R’R, + XE(R+Rp)

Thanh phéan ty do clia déng dién ro:

g = Aexp(-t/1). (3)
Taiday: 1=R ;C=RR,C/(R+R).

Xép chéng két qua va thay so kién cudi cling c6
duwogc thanh phan xoay chiéu cua dong dién ro iy

co dang:
JRE$XE

o = arctg , Xe=1(.C).

sin(y — o) [exp(-t/1) . (4)

o JRIRE +XE(RHR)?
T so dd H.4.b tinh dwoc thanh phan xac 1ap

cla dong dién ro:

U _ UREZR+R)

lroxi2 =

R, +Ry RR/R+R)+Ry -
B UgR
2(RR_+RR3+R Ryg)
Thanh phan tw do clia dong dién ro:
irotcl2— = AZ exp(pt) = Az BXD( *t"'Tz_ ) ) voi
., - RRRy(C+C) &

RR_+RR, +R_Rj;
Xép chdng két qua va thay di¥ kién cudi cing
tinh dwgc dong ro qua trinh qua do i
UgR y
2(RR_+RRy +R_Ryp)

RR
X|:1+mexp( UTZ )i| (9)

T (8) va (9) suy ra thoi gian tat cla thanh phan tu
do trong dong dién ro iy ty 1€ thuan voi dién tré
twong dwong (R//RJ/R;) va tong dién dung cua
mang (C+C )

> So dd two'ng dwong dé tinh thanh phan i+
cua dong dién rd mét chiéu néu trén hinh H.5.a.

T so d6 hinh H.5.a suy ra:

Ua(+0)=U(-0)=U,R/2(R+R_).

Vay dong dién ro tai thei diém t=0:

ro2+(0) UC("'O)'IR - UOR"IZ(RJrRJr)ch- (10)

lroz2— =
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H.5. So dé tirong duong tinh dong dién ro igss

Ap dung phuong phap ngudn twong duong ¢
so do tinh dong dién ro iree+ nhuw trén hinh H.5b.

Trong do: Ug=Us/2(R+R,); Rg=(RIR+)=RR+/(R+R.);
Cia=(C/IC.)=C+C.. )

Tl so do hinh H.5.b tinh dwoc thanh phan xac
|ap cha dong dién ro:

., Us URAR+R) _ UR

aat Rs+Rs RRI/R+R)+R, 2RR+RR,+RR.)

Thanh phan ty do cla dong dién ro:

iotazs = Asexp(pt) = A, exp(—t/t,, ), véi

2, JRZ+ X2

JRPRZ + X2(R+R,,)?

(11)

siny

RR,R,(C+C,)
RR, +RR,, +R,R;

+' Mo
Xép chdng két qua va thay di¥ kién cudi cling
tinh dwgc dong ro qua trinh qua do i+

: UR .. RR
Iy = 14 exptt/t 13
ST T ey e
Tl (12) va (13) suy ra thoi gian tat cGa thanh phén
tw do trong dong dién ro i+ ty 1€ thuan voi dién tré
twong duong (R//R.//IR;) va tong dién dung cua
mang {C+C.).
> Tir (9) va (13) suy ra dong rd mot chidu iree=ies.
+irop+ baNG:
: UR ;. RR
2 "2ARR +RR,+R R;)| (R+R R,

U,R RR,
- 7+ expH/,,
2RR +RR, +RR;)  R+R Ry
Xét biéu thirc (14) suy ra néu R,=R. (phan mach
1 chiéu cé dién tré cach dién doi xirng) thi iy»=0.
Tl céc biéu thirc (4) va (14) tinh dwgc dong rd
toNg iro=iro1+iro2 bANG:

JRZ + X3

(12)

Ta, =

expit/ T, )}—

(14)

R [RTRE + XE(R+R, )

sin(ot + vy — o)+ JEU{

sin(\p—(p)]exp(—t!r)-{-

U,R

UgR 1+ RR. exp(-t/t, ) |-
"2RR_+RR, +RRy)|  (R+R_R4 |

Tir biéu thirc (15), khi cho t—o0, ta co biéu thirc
tinh dong dién ro trong phan mach xoay chiéu tan

J2u, (R

1+
2(RR, +RR, +R.R )|

RR
' /15, 15
R-RR, &P ”} b
s6 cong nghiép ctia mang dién mé hén hop & ché

do xac lap:

+ o

UR U,R

iro = sinlot +y — 16 irox= 17
M RIS £ XER R, ) ot y=0) 16) s ZRR 1R, RRy) 2RR +RR,RR;) |
2 X2
Iro =\/§Uf \/ﬁ sin(ot +y — )+ MR UR (18)
RZRZ + XZ(R+R,)? 2(RR_+RR, +R_R;) 2RR,+RR, +R.R)

Két qua nay trung véi cac biéu thire tinh dong
dién ro xac lap da duoc trinh bay trong [1], [3].
2. Két luan

Ttr nhirng két qua trinh bay trén day cé thé rat
ra nhirng nhan xét sau:

» V6i biéu thire (15), 1an dau tién quy luat bién
thién ctia dong dién ro khi co rd tr mét pha phan
mach dién xoay chiéu tan sé céng nghiép clia mang
dién md hdn hop dwoc mé ta & dang gidi tich. Biéu
thékc nay co tinh tdng quat vi cho phép tinh dwoc
dong dién rd & ca ché d6 xac lap va qua trinh qua do;

» V@i dién dung gigi han cho phép clia mang dién
m& 1 Cra=(1uF/pha), khi co ro tir mét pha phan
mach dién xoay chiéu tan sb cong nghiép ctia mang
dién md hén hop qua dién tré 1 kQ, thdi gian qua
trinh qua dd cla dong dién ro khéng vuot qué 3 ms;

» Néu phan mach dién mét chidu trong mang dién
mé hén hop co dién tré cach dién déi xing (R.=R)
thi dién tr® va dién dung cach dién cla phan mach
mot chiéu khéng anh hudng dén dong dién ro trong
phan mach xoay chiéu tan sb cdng nghiép. Vi vay,
nén Iwa chon thiét bi sao cho phan mach mét chidu
c6 chiéu dai ngan nhat dé dé dat dwoc didu kién
R.=R;

» Khi phan mach mét chiéu c6 dién tré cach dién
ddi xtrng, néu lwa chon chon so dé cung cép dién
cac mang dién mé hdn hop sao cho phan mang
sau bién tan c6 chidu dai ngan (dién dung cla
mang so voi dat nhé trong trwéng hop nay co thé
bd qua), thi cac gidi phap han ché dong dién ro
trong mang hén hop c6 thé twong ty nhw cac giai
phap da ap dung ddi voi mang xoay chiéu tan sé
cbng nghiép théng thudng;
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» Két qua nghién clru trén c6 thé ap dung dé tinh
toan dong dién ro trong cac mang dién hén hop khac
¢ trung tinh cach ly (mang AC/DC IT).0
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Tir khéa: mang dién mé hén hop; dong dién ro;
qua trinh qua do

Trach nhiém phap ly ctia cac tac gia bai bao: Céc
tac giad hoan toan chiu trach nhiém vé cac sé liéu, néi
dung céng bé trong bai bao theo Luat Béo chi Viét Nam

Tom tat: Bai bao trinh bay mot sb két qua ngh.ren
ctru vé dong dién ro trong doan mach xoay chiéu tan
s6 cong nghiép cua mang dign hén hop mé trong qua
trinh chuyén tiép. Lan déu tién, quy luat bién thién cta
dong dién ro trong mang dién hén hop md duroc mé ta
béng biéu thirc phan tich. Céc biéu thire nay fa chung,
cho phép tinh toan dong ro trong ¢ca qua trinh nhét thoi
va ché do cai dit

Calculate the leakage current in the AC
circuit part of the mixed mine electrical
networks in the process mode

' be caiculated in both transient process and
| setting modes.
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NGHIEN CUU QUA TRINH.

(Tiép theo trang 58)

Trach nhiém phap ly clia cac tac gia bai bao:
Céc tac gia hoan toan chju trach nhiém vé céac sé
liéu, ndi dung céng bé trong bai béo theo Luét Béo
chi Viét Nam &

Tém tét: Bai bao gidi thiéu két qua nghién r;u’u
qua trinh xtr ly tach va thu héi kém, déng tr hén
hgp gom xi va bui sinh ra tir qué trinh ndu, duc
déng thau & lang nghé duc dong Léng Thuong,
Hung Yén. Qué trinh xi mang héa két tda thu héi
dong trong dung dich sau khi khir sdt va nhom &
pH=3,0 bang bét kém kim loai cho hiéu suat thu hi
dat 99,6 %. Dung djch sau xi mang hoa dbéng duoc
trung hoa vé pH=7 dé két tua kém hydroxit. Mirc do
thu héi kém dat trén 96 %, dung dich con lai sé
tuan hoan lai cho qua trinh hoa tach.

Studying the process of separating and
recovering copper and zinc from the mixture
of slag and dust from Long Thweng copper

smelting furnace, Hwng Yén

SUMMARY

. The article introduces the research results

. of the process pf separating and recovering |

| zinc and copper from a mixture of slag and |
dust generated from the copper casting and |
cooking process in the bronze casting village |
of Long Thwong, Hung Yén. The precipitation

' cementation process recovers copper in the

| solution after reduction of iron and aluminum

| at pH=3.0 with metallic zinc powder for the

i recovery efficiency of 99.6%. The solution |
after copper cementation is neutrallzed to
pH=7 to precipitate zinc hydroxi :
rate of zinc reached over 9
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