de retentie de cca 70 min m’.de apa la cota nivelului normal 77m si cota la creasta
barajului de 84 m. In sectiunea frontului de retentie a Nodul hidrotehnic Nistrean 2
(Naslavcea). r. Nistru are o lungime de cca. 20 km, iar partea moldoveneasca este
de 3.9 km din partea dreapta in amonte de baraj pe malul drept.Producerea de
energie electrica la hidrocentrala, fiecare cu cite 20,4 MW, cu o energie medie
anuala de100 GWh. Energia produsa este furnizata in mod egal celor doua sisteme
energetice Md si Ua. Graficul de exploatare a hidrocentralelor este subordonat
graficului celorlalte folosinte, furnizand energie in principal in perioada de vart a
graficului de sarcina. Debitul minim necesar in aval — este de 100 m3/s si la
revarsare in limanul Nistrean 80m3/s.
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GREEN TENSOR FOR AN ELASTIC CYCLE CONSTRUCTED BY
USING INFLUENCE ELEMENTS METHOD

V. SEREMET
The Agrarian State University of Moldova

Abstract. The Green’s tensor for the first (displacement given) boundary value problem of
elasticity for a circular domain is computed under a closed form expression and in the form of
Fourier series. The method of solution uses the “ influence element method” for which the Green’s
tensor is given by representation using Green’s function for Poisson’s equation. The main problem
to use such a representation is to find the dilatation along the boundary induced by the
displacements Green’s function. The volume dilatation is than obtained by solving an integral
equation along the circular boundary. Explicit expressions are obtained for the Green’s
displacements tensor and for the traction along the circular boundary, allowing expressing the
solution for any kind of “displacement™ boundary condition and body forces. On the basis of the
constructed Green’s tensor is given the integral formula which presents a generalization of the well
known Green’s integral formula from the theory of harmonic potentials onto the theory of elasticity.
Keywords: Green’s functions, Green’s tensor, volume dilatation, generalization of Green’s integral
formula for a cycle, elasticity

INTRODUCTION
In the present paper it is proposed a generalization of classic Green’s integral

formula for the circle ¥(0<r <r,,0 <9 <2n) from the theory of potential harmonics [2, 7]

Ulr,p)= zﬂf(p v )5 (r,0:p,v )p dpdy ~ jg( )aG(“(Pan’@}d(P (1)

0

onto the first basic problem of the theory of elasticity in form:
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21
Uq(f',(D)= ”.fs(P:W)qu)("a P:%W)ﬁdpd‘!’ o J.gS (‘;DX)PS(Q)(’-D:(P!;":(P)‘OdQOK > (2)
g0 0

where s =r,¢; g = p,y -are polar coordinates, and the index s is the summating
index.

In formulae (1) the functions G(r,; p,l;/) and 6G(r0,go’ ;r,qo) On, are Green’s
functions for Poisson equation 12, 1%

r - - )

rEN e
G,(r,qo;p,q/) +Z—-—— Bdl 85p b cosn(qp—y/); r<p;
i 2m|\p) 1y
G(F,CO; P:W) i e 3 > (3)
(T SIS U () B A
G =—In—=+4) —||—| -| 5| |cosnlp - r>p;
Fs@s P, n - 27m_\r/ \rng,_o ®—y P
8G(ro,<o”;r,<p)_ el LA el ;
on, 2 7, nr{}; 7o cosn(go @) )

- written in the form of Fourier series, and

_ > c.q o) 2rp COS qo l,c/ ( r,o)Z
G(?‘,(D,p,l,l/)— G(M, N) o ( £ COS((p W)+ 3 . (5)
aG(ro_,qo’;r,qo) | (r ~r )

(6)

on, 21 r(, r. —2rr, co_(qo aﬂ“
- written 1n the closed form.

In the formula (2) U, (r,) are the components of displacements in the point M(r,p).
generated by the components of volume forces £ ( P, l;/) and boundary displacements

g (go” ); U .S” (r, p;0,y ) are the components of Green’s tensor of displacements (the
displacements in the inner point M (r, qo) in the direction s =r,¢p, generated by the |
concentrated inner forces o 6 (M —N) acting in the inner point N (p,w) in the

direction g = p,y ). Finally P;q)(r0,¢’ ;r,qo) are the components of tractions on the
boundary I { =7,,0<¢p < 27:} of the cyrcle, generated by the displacements
UNr, p;@,y ). Finally, 5(M — N) is the Dirac’s function.

MATERIAL AND METHOD
T'o obtain the integral formula (2) first at all we have constructed the

components of displacements U g‘i’) (r, p;qo,q/) using influence elements method [

6]. For this aim we have used the representation of Green’s tensor via Green’
function for Poisson’s equation [5]. The main difficult problem to use such a
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representation was to find the dilatation along the boundary induced by the
displacements Green’s function, which was obtained by solving an integral
equation along the circular boundary and in computing some integrals using the
books [1, 3]. Then, we have obtained the Green’s tensor in the closed form and in
the form of Fourier series.

REZULTS AND DISCUTIONS

Components of Green’s Tensor in the Closed Form
The obtained components of Green’s tensor of displacements can be written

in the following closed form:

— e

A 81 R
UNr, p:o.w )= vy BCOS(¢-W)+(r-pCOS(@-w))5— ln}g-+

.5: Mo =

7 (7)
B~1r02/ il [/ ( pz\ ( 0 \) 3 ( pz\ 52

B 1+-—'—2—' +1 1 3 —*-111;1’_—- ] > "arCtg}—?- £
EX L e \ % JOorog

~J

1_ —

UM r, pio.yw )= = Bsinlg —y )+(r - pcos(p —y )pjl}/ In
Blp2( 2 Vk_ 3% B L iad _“—“ (8)
0| 1-£_ 1 (B+1)=arctgF +——InR

ol R S or orop |
for radial displacements, and
4 || SERMTA WY 3
UPNr, pro,w )= sin(¢p — B |In— |+
N, pso.w) 27[{ (o w{pap oz

" < 9
B-lroz [ . } ¢ pz i ' 2 pz \) A B - pz A 52 ( )
i

= | =]
|

Bl l+—|+|1 —arcigh —| 1 —InR |}
L\ B\ R ey . % Jorop

Al . o |
U (r, pso.v)= { BCOS(ﬁo*W)*"Sm((D—W)EJ In

o

—

-

(10)

1,2 [ 2 iy =2 = e
£ P52 PR ol E arctgl’ —-(B+I)-§-lnR >,
ip-t— B ¥y )| OroQ or

for circular displacements.

In expressions (7)-(10) the constants A and B are determined via the Lame’s
constants of elasticity A, u in the following form:

A=A+u)2uA+2u), B=(A+pu)f(A+3u); (11)
the functions R, R, F are determined by the following expressions

s e

| T, st
Rz,/rz+2rpcos((p—u/)+pz;§=‘/rﬂ2+2rpcos(qo—w)+ LT rpsm_(fp v) —, (12)

8% r. —Rp cos(q) ~y)
ando_,

symbolsé,, =1,¢q=p;6,, =0,g # p;0,, =l.g=y;0,, =0,9#y.

o) oy Are the Chronicker’s
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Components of Tractions in the Closed Form
In the formula (2) the components of vector forces on the boundary (tract-

ions), generated by the displacements U'Y“(r, p:p,y )are determined in the following
closed form:

o T o s L A ]
R(p)(ro,r;qo",(p): - <£§—+ r—z—l -B 1+r_2 9 InR+ r—z—l ; arctgF }, (13)
21 T PRGN Y or o ) Opor
A L3 ek 1
R_("’)(ro,r;(p",qo)—-B : rz g i (B+1)arctgF—ilnR; (14)
2n \ry, )or| v aallls
for radial tractions, and
4 2 \[ 2 i
Au 4 ST 3 3 1O
PNy r0'.0)= l1-— | |\B-B"' |—arctgF +|1+ B InR |; 15
ryurio'.0) | 5)_( )=-areg ( oo "N (15)
,+ i ¥
qu"")(rﬂ,r;qo’,(p)— A“<—-(B+1)L2+£cos((p’ —(p)+(B+1) 2-B~ +(B__1+2)r_2 2 R4
2n Fr e ry |Or
“ - ' (16)
f’rz 3 PL:
+| — -1 (B‘1+2) arctgF ,
b = oroQ ,,.

for circular tractions.

In the formulae (13)-(16) the functions R, F are determined as
R = \/r{f —2r,rcoslop’ —6)+r2 and F = rsin((p’ —qo)/(ro —rcos((p’ —(p)).

Components of Green’s Tensor in the Form of Fourier Series

The final expressions for the Green’s tensor of displacements U f*" ) U {ff’ ) , g

for the cycle will be expressed by the Fourier series in the following form:

¥ FUC L A 3 L 3 L
Eree =U§"”+AB -r—z-—l ¥ B+1+(B—1)p—2+n 1 P2 @ cos nlgp -y ).
47:'.' \I"ﬁ /,-,.:1_ r \ & )__\rﬂ y, (17)
. = o) 3 s 2 iy " | LN P
U® =g» < 1Y |1-B+(B+1)E-+n E-Z-—l L1 sinnlp-y)
. \ r = r r 7
\o Jmt| \ J N\ )
for radial displacements, and
s S T e Ty I Th ) ASTEN o
u® =g® + A2 S Be1+(B-1)2in 1-L_ || 2| sinnlp-y)
P @ 4 2 2 2 2
T\l Jm| e b aaaal 2 % (18)
% A (2 \=| 2 R I
Uy =ty < r—z—l > 1—-B+(B+1)£—2—+r{p—2—l @ cos n(@ —y )
4 o Jm| r 8 J\ "%

for circular displacements.
In equations (17) and (18) the displacements U f"’ ) U E"’), U éf’ ) U (ff’) are

determined 1n the form of Fourier series, using the following expressions:
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- for the displacements U ,(_q), U g’).

In the series (19) and (20) the coefficients of expansion are the functions of
- polar coordinates p,y and they are determined by the following expressions:

B-1[(r/p)-lo/rkr<p;
_B-1 (21)
2 |(p/r)-lro/r2}r2p.

(ro\” B—2F.(r\2 /rp\2 (rY

Ur{}
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5 \ P 4 1\p) \n) \ 7o / & (22)
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~alf AT L MG LY
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B+ri/r\‘ B-—rz(rp\ +B——(n+2) ()™ /rp\ l’/r\z'/rp\ :
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- for the coefficients of series for displacements U'” in eqn. (19);
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- for the coefficients of series for displacements U"Y in eqn. (19);
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- for the coefficients of series for displacements U"’ in eqn. (20), and finally
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for the coefficients of series for displacements U g') in eqn. (20).

n n n+ n+2_
B-n|(r" (rp\ B+n+2 /p] z_frp\ e

At the end of this section we must notice that obtained both in closed form
and in the form of Fourier series the Green’s tensor satisfy all equations for the firs
basic boundary value problem of theory of elasticity and also the Maxwell®
reciprocity theorem.

CONCLUSIONS "

The formula (2) represents the generalization of the Green’s integral formus
for the cycle from theory of harmonic potentials (1) to theory of elasticity.

The advantage of proposed formula (2) is that it represent the searche
displacements directly via integrals of given inner body forces, of on the boundas
circumference displacements and known already kernels: (7)-(12) - for displacemens
written in closed form; (17)-(30) — for displacements, written in the form of Fours
series, and (13)-(16) — for the tractions, written in the closed form. Also, this formm
permits us to solve many boundary value problems of elasticity in integral form &
different laws of given inner body forces and of given boundary displacements.
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CZU 631.672.2

MODERNIZAREA CU SCOPUL REDUCERII CONSUMULUI DE
ENERGIEI ELECTRICE A STATIILOR DE POMPARE
LA IS ,ACVA- NORD”

P. PLESCA, V. FURCALO, T. LOHVINSCAIA
Universitatea Agrard de stat din Moldova

Abstract: This method of obtaining electric energz allws reduces expenses for capital structures and
operation.In case hzdropower units of emerge-cz they can supply the pumping stations so that the
technological and operational flux need not to be interruppted

Key words: Energy, Pumps, Station, Test, Water.

INTRODUCERE

Acum pomparea apei de la priza r. Nistru pind la STA si de la rezervoarele cu
apa potabila spre rezervorul de sus se asigurd cu numai cu un agregat mare (D4000-95)
la fiecare din 4 statii de pompare. Din informatia primita de la Beneficiar §1 observari
petrecute la fata locului agregate se pornesc 3-4 ori in 24h cu o duratd a lucrului de la
1,5-2 h. Procesul de pornire din cercetdrile autorului si informatia primita de la
colaboratori de la AdSB (IIS”AN™) si AC Bilti: operatorul de la Rezervoarele
2x6000m3 =12000m3 la cota terenului 170m de la intrare an or. Balti c¢ind observa ca
adincimea in rezervoare atinge valoarea 2,8m prin telefon informeaza dispeceratele
AC Bilti si Ad Soroca-Balti (IIS ,,AcvaNord” amplasata in or.Soroca). Ca urmare
treptat se pun in functiune toate 4 Sp incepind de la Spl pina la Sp4. Apa nimereste in
rezervoarele de sus 2x2000=4000m3 la cota terenului 303m (in apropierea s.Vantena).
Din care prin conducta de d1200mm( L=183km) si cu d1000mm(L=25,9km)
transporta apa la rezervoarele de sus 12000m3 la cota 170m. De aici sub gravitatie apa
se distribueste la consumatori din or. Balti. Aici trebuie de subliniat ¢a una din doua
conducte tot pri gravitatie este transportatd spre SpCopaceanca (cota 105m, co rezervor
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