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x*ng diOn trd c6ch diQn cia phAn mach diQn mOt
chi6u Ir/MC.

! Tinh ddng diQn rd xoay chi6u i,.ar.

So cl6 tuong tluong d6 tinh ddng diQn rd i,tr nhu
trong hinh H.3.

u,

cg KHi uA c0 ofil il6

Gia thi6t cliQn 5p pha cuon thl1 c5p cta l\ilBA c6
dang ur : nDU, 

"in1.t 
n,y) suy ra:

Tri s6 dong diCn ro d thoi di6m t=0:

.- Izu,sinu,i.^,(0) "--:I:-rI . (1)
Rro

Thirnh phin xdc lQp crla ddng diQn rd

i,o1*1 -.f2U1
R2 + Xl .sin(<ot +y - e)

R2Rfl +xl1n+R.o12

.r-"r"to ^ 
-R1x" 

, Xc=1/(ro.c).-R'R,.+X[(R-R,.)
Thdnh phAn trJ do crla ddng dien rd:
i,o,,o - Aexp(-tlr) (3)

Tai d6y: 
"- = R,uC = RR uC/(R + R,u ).

X6p ch6ng k6t qud vd thay so kiQn cu6i cring c6
dugc thanh phAn xoay chiCu cia ddng diQn rd i'o1

c6 dang:

R c

R,t,

H.3. So dd tuong duvng tinh ddng diAn ro i,ot

Trong so dd H.3 ky hieu R l2r dien tru'c6ch dicn
tuong duong so voi d5t c0a ph6n mach xoay chi6u
[/TBT (R=Ra//Rs//Rc). C la di6n dung tuong duong
crjra ITITBT so voi dAt (C=Ca+CB+Cc).

i,.or = J2Ur
R2 +Xl

sin(rot + y -9)+.,f2U1
R2Rfl + x2"1R+ R,.o12

Tir (2) vir (4) suy ra thdi gian tet cia thAnh phAn tu
do trong ddng diQn rd i.r (thdi gian qua trinh qud d0)
ty lC thuan voi dien tro tuong duong (R//R,") vtr
t6ng cliQn dung ctla mang C.

> Tinh ddng diQn rd m6t chi6u i'2. Ddng diQn rd
i,o2 g6m hai thirnh phAn: thdnh phAn i,o2- do so d6
ba van cpc tinh am, so v6i det gay ra; thirnh phAn
i,o2* do so d6 ba van cqtc tinh duong, so vdi d5t
gay ra. So tl6 tuong duong tl6 tinh thanh phAn i,,oz-

cria ddng rd mOt chi6u n6u tren hinh H.4.a.

a) b)

Ttr so d6 H.4.b tinh rluqc thdnh phan xdc lfp
cia ddng diQn rd:

sinv
Rro

R2 +Xl
R2nfl + xllR+ R.o12

sin(y - rp1]exp1-u4 . (+)

.u,
lroxtz = p, *pa

- uol
UoR/2(R+R ) _

RR-/(R + R-)+ R.i
(7)

R,,r

Thdrnh phAn tv do crla ddng diQn rd:

irotoz- = Azexp(pt) = A2 exp(-t/r, ), vdi

., =-!E-R €'J l (s)' RR +RR,.+R R,"

XBp ch6ng k6t qu6 vdr thay do kiOn cu6i ctng
tlnh duqc ddng rd qu6 trinh qu5 d0 i.z-:

i,-. = UoR ''ro2- - 2(RR +RR.5 +R R.5)'

,1l--S - exp(-vr, )l (e)
| (R-R )Rro ' l

Tir (8) va (9) suy ra thoi gian t5t cia thanh phan tU
do trong ddng di6n rd i.z- ti 16 thuan voi clien trA
tuong duong (R//R-//R,J vdr t6ng diQn dung cta
mang (C+C-)..

> So tl6 tuong duong d6 tinh thanh ph6n i,o2-

cria ddng di6n rd mQt chi6u n6u tr6n hinh H.5.a.
T.P so d6 hinh H.5.a suy ra:

U"(+0) = U" (-0) = UrR/ 2(R + R* ) .

Vay ddng atiQn rd tai thoi di6m t=0:
iro2+(0) = Uc(+0)/R,u =Uop721g*R*)R'6. (10)

R,u

C,a
U,u

C

G01{G itGHlEP t[0. s0 6 - 2020

[m

(2)

t2

H.4. So d6 tuong cluong tinh ddng diQn rd i.2

Tir so d6 H.4.a suy ra:

Uc(+o)=Uc( 0)= UoR/2(R + R ) (5)

VQy ddng itiQn rd t?i thdi di6m t=0:

i,."r-(0)= U"(+0)/ R''5 =UrR/2R,.5(R+R-) (6)

Ap dung phuong phSp ngu6n tuong duong c6
so tl6 tinh d6ng diQn rd i,oz- nhu hinh H.4b.
Trong d6: U6-U"FI/2(R+R); Rfi--(R//R)=RR+/(R+R);
Crd=(C//C-)=C+C-.

2(RR-+RRro+R Rri)
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> K6t qu6 nghi6n crlu tr6n co th6 ap dung d6 tinh
toSn ddng dien rd trong c5c mang diQn h6n hop kh5c
c6 trung tinh cach ly (mang AC/DC lT).O
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que finh quA d0
Tftich nhiCm phip lf cia oic t5c gii biri bito: Cdc

6c gid hoen bdn chlu trach nh6m ve cac sO ti1u, n j
dung dng b6 trong bdi b6o theo LuQt 86o chi ViQt Nam

T6m tit: Biti b6o trinh bdy mQt S k6t qud nghi,n
cuu ve ddng die. n rc trcng doqn mqch xoay chidu tdn
so cdng nghiep cia mang di6n h6n hEp md trong que
trinh chuyen ti6p. LAn dAu ti6n, quy luQt bi6n thi6n cla
ddng diQn ro trong mqng diQn h6n hW md Cltry nb td
bdng bi6u tttux phdn tich. Cdc bi6u thtc nity ld chung.
cho phep tinh ben ddng rc trong ca qud trinh nh^t thoi
ve che d0 cai dAt.

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

networks in the process mode

c0irc I{GHTEP m6. sii o - zozo

CO ]fii UA GO OIEil M6

ilGHIEN criU Ou[ TBir'rH..
(Ti6p theo trang 58)

Trich nhiQm phdp lli cria ciic tiic gid bii b'iio:
Cac titc giit hoen ba)n chiu trdch nhiQm vE cdc s6
li6u, n6i dung c6ng b6 trong bei beo theo Ludt 86o
chi ViCt Nam t

T6m tit: Bdi b6o gioi thiOu.kil qud nghi,n 40-u
qud trinh x& li,t6ch ve thu hdi k1m, ddng tir h6n
hqp g6m xi vd bui sinh ra tb qud trinh ndu. (!uc
cl6ng thau d ldng ngh1 CIic d6ng L6ng ThLrong,
Hung Yen. Que finh xi mdng hoa ket fia thu h6i
d6ng trong dung dich sau khi kht:p sat vd nh1m o
pH=3,0 bdng bOt kdm kim loai cho hieu sudt thu hdi
dat 99,6 %. Dung dlch sau xi mdng h6a d6ng duoc
trung hda v6 pH=7 dO k6t tia k1m hydroxit. ilur d6
thu h1i kam dat trdn 96 %, dung dich cdn lqi sE
tudn hodn lqi cho qu+ trinh hda ftch.

Studying the process of separating and
recovering copper and zinc from the mixture
of slag and dust from LQng Thuqng copper

smelting furnace, Hung YGn

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 L6ng Thuong, Hung Y6n. 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
recovery efficiency of 99.6%. The solution
after copper cementation is neutralized to
pH=7 to precipitate zinc hydroxide. The recovery
rate of zinc reached over 96%, the remaining
solution will be circulated to dissolve.
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SUMMARY

presents some results of
research on leakage current in the industrial
frequency AC circuit section of the mixed mine
electnc network in transition process. For ihe
first time, the law of variation of leakage cunent
in a mixed mine electric network is described

The paper

62

IITM

SUMMARY


