3ABOPOHA BKITFOYEHHA BUMUKAYA ABP MNP AUCTAHUIMHOMY
KOHTPOIJI ABAPIMHUX BIAKITKOYEHDL B NIHII ENEKTPOMEPEOAMI

I.M. ®omiH

Po3pobneHo cnoci® AWUCTaHUIMHOrO KOHTpOMo poboTM BUMMKKaUIB,
34INCHIOBaHUI LUNAXOM MOPIBHAHHA TPUBANOCTI NPOTiKaHHSA CTPYMY KOPOTKOro
3amukaHHa (K3) 3 TpuBanicTio cnpaubOBYBaHHA 3aXUCTY CEKLiOHYBanbHOro
BMMWUKaYa niHii enektponepegadi (J1EM).

Knroyoei cnoea: cnoci6 AucmaHyiliHo20 KOHMpPOJIO, 8U3HAYEHHS
Micysi eUHUKHeHHs1 K3, aemomamu4yHe rnoemopHe GKITF0YEHHSI, Crnocib
3ab60pPOHU BKITHOYEHHS

BAN ON SWITCH WITH ATS AT REMOTE MONITORING OF EMERGENCY
STOP IN POWER LINE

I. Fomin

A method for remote control operation of switches is accomplished by
comparing the length of short-circuit current (CC ) with a duration of protection
operation is partitioned switch transmission

Keywords: the method of remote control , the definition of the
place of occurrence of short-circuit , automatic reclosing , barring the
way of inclusion
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OPTIMIZATION OF UNDERGROUND HEAT ACCUMULATORS
IN HEAT PUMP SYSTEMS

B. Draganov, V. Kozyrskiy, Doctors of technical Sciences
e-mail: epafort1i@mail.ru

Application of the heat accumulators in general, and the underground
ones in particular, allow the raising of the efficiency of heat pump systems by
means of balancing the rates of production and consumption of neat. The
system also eliminates operation of the heat pump of low load. It is most
efficient to use water-carrying ground layers as natural underground heat
accumulators, also developed a mathematical model and carried out
experimental investigation on the proposed system.

Keywords: heat accumulator, Heat pump systems, Mathematical Model,
Optimization
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The climate conditions in our country, and especially of its southern
regions, enables the use of various heliosystems: for direct water heating and
solar assisted heat pumps.

Research on the application of heliosystems [1] showed the necessity of
using heat accumulators to increase their effectiveness.

For heat pump systems which are being investigated for the conditions
of Ukraine, the need for heat accumulators is expressed by:

- balancing graphs of production and utilization of heat;

- elimination of the need to use heat pumps at part load conditions.

Economically based abroad, the night tax for electric power and other
taxes for equipment exploitation are not yet actual for Ukraine. Short-rate peak
heat loadings seem more reasonable to be covered with direct electric heating,
which greatly lowers expenses for the creation of the system.

i

i

Fig.1. Schematic solution of the heat-and-cold supply system
on the based of the absorpion heat pump with the heliosystem:

Il — accumulator of the high potential heat; 11l — accumulator of the medium potential
heat; IV — accumulator of the low potential heat; 1 — generator; 2 — heat exchanger
of solutions; 3 — throttle valve; 4 — absorber; 5 — condenser; 6 — evaporator; 7 —
pump; 8 — solar collectors; 9 — heating system; 10 — hot water supply system; 11 —

boiler of the hot water supply; —— - refrigerant of the heat pump; — « — « — - heat-
and-cold carriers between the heat pump and peripheral equipment, water.
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Heat accumulators differ of charging-discharging, consequently there
appear the demands to their work..

As an example of the system (Fig. 1) [2], authors analyzed the system of
heat and cold supply on the basis of the absorption heat pump, as such a
system is the most suitable due to the number and temperature levels of the
heat accumulators. The system possesses two heat accumulators one with
high and medium potential with 24-hour accumulation and the other with low
potential of seasonal heat accumulation. A special characteristic of the
summer condition of the system operation is the charging of the low potential
heat accumulator.

Application of thermo-economic (exergoeconomic) principle of
optimization [4-8] is based on estimation of energy losses in system by money.
In this case use the of economic characteristics incorporated in energy
estimation of system. Such approach unites energy and economic estimation
and does not concede on objectivity of generality technico-economic
optimization [3...6].

Let’'s consider homogeneous system consisting of various elements
where one flow h; consistently and unitary cooperates with n flows (Fig. 2) [7].

C}l C}L C[ l C” ’
hg 1 2 i n
- — —p —p . S
Fig. 2. The linear scheme of power system
In this case of optimum synthesis problem can be formulated as; it is
necessary to distribute the set of flows Cy, i =1, 2, ... , n along the flow

h;, j=1, so that the flow parameters h; after system were in given interval of

meanings, and the chosen optimization criterion accepted the minimal value
[3].

Let’'s accept expression of total thermo-economic expenses in the
system as optimization criterion

E E; — mm’ (1)
where Z;; —thermo-economic expenses in i-th element of system (as = 1)
z ?;?T] p=12 ..k i, =12..[N—(p— 1] 2)

The Z {7@)1 can be broken on k subsets Z [ zP =11E_, [ ol

*|r :
Here subset
(P} — [ RlEl(p) (pa (p i
‘EF ‘Fi}lr I - |,z:|? #g “"*Ki[, ""‘E[E-.F—f_'p—'_fl'l} (3)
is possible meanings of thermo-economic expenses on some stage p, p<k.
Then, on each intermediate stage p it is necessary to choose such flow

for which
EP)- (e (P
.ﬁf .ﬁf
I’ b I-
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b = Zmipe ip = L2 [n—(p-1]]

(4)

(p) o .
where ?‘Ir-tf'{n n — is minimal thermo-economic expense for stage p. Then the

chosen flow is excluded from the further consideration. Thus, for numbers of
elements p-th and (p - 7) — the subset the ratio is fair

7, (29} = 2@ (z0°0) 5)

B (1) L ipey

For achievement given parameters for flow h; it is necessary k < n
elements, i.e. necessary to find the set of flowsC, € C for eq. (7) was carried
out.

Generally thermo-economic criterion of optimality is

— En{"nnn'*'ﬁ_n
ZE - ( EREF{ )r (6)
where (,,IT,, — cost and annual energy consumption from external sources;

K, — annual capital and other expenses associated with n-th element; e, —
annual energy charge for k-th product reception.

Eq. (6) has more simple kind for special cases. For example, for
installation with one product (where B is output of product)

. (Zn c I, +Fnj
Zs =min ,

P 7)

Thus, the optimization problem can be generally shown to search
extremer of functions

Zooe = minZy (8)
or for parametrical optimization
Mopt = Maxis 9)

Of special interest represents the geometrical device of exergo-
economic optimization.

Conclutions
The obtained calculated design data of technical characteristics of
underground heat accumulators included into the heat pump equipment
coincide well with the experimental data of systems operating around the
world. This underlines the correctness of the theory of designing the
underground heat accumulators and the mathematical model for their
calculation.
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ONTUMISALIA NIASEMHUX TENNOBUX AKYMYIATOPIB
Y CUCTEMAX TEMNOBUX HACOCIB

b.X. pacaHoe, B.B. Ko3upcbKul

3anpornoHoeaHo 3acmocy8aHHs Mid3eMHUX mernnaosux akymynsmopie 05ns
nidsUWEHHs  eghekmusHOCMi cucmem menjiogux Hacocie 3a 00rMnomMo20K
36anaHcyeaHHs weudkocmi eupobHuUUmMea i crioxueaHHsi menna. Cucmema
makox euksn4ae pobomy mernnoeo20 Hacoca fnpu HU3bKOMY HagaHMAaXXeHH.
HalieghekmusHiwe sukopucmosysamu rnid3emMHi eoOu SIK NpPUPOOHI nidO3eMHi
mennoei akymynsamopu. Po3pobneHo mamemamuyHy mooOesnb i rnposedeHo
ekcriepumeHmarbHi 00CNIOXKeHHs 3arnporoHo8aHOol cucmemul.

Knro4yoei cnoea: akymynsmopu mernsa, cucmemMu 3 mernsioeum
HacocoM, MamemMamuy4yHa modesib, onmumi3dayisi

ONTUMUIALNA NOASEMHBLIX TEMNNOBbLIX AKKYMYJITATOPOB
B CUCTEMAX TEMNOBbLIX HACOCOB

b.X. pacaHoe, B.B. Ko3bipckul

[MpednoxeHo npumeHeHue nod3eMHbIX MEeroebiX akKymynsimopos 05s
MoebIWEHUs1 3¢hgheKmuUeHOCMU CUCMEM mMEn08bIX HAcoCo8 rnpu MoMowu
cbanaHcuposaHus ckopocmu npouszeodcmea U nompebneHus menna.
Cucmema makxe ucknr4aem pabomy mennoeo20 Hacoca Mpu HU3KOU
Haepy3ke. Haubonee athghekmusHO ucrnonb3oeames MoO3emMHble 800bl Kak
npupodHble  nod3emMHble  mennosgblie  akKymynsamopsl. Pa3spabomaHa
MamemMamu4yecKkas modersib u npoeedeHsbl 3KcriepuMeHmaribHbie
uccnedosaHus rno npednazaemoli cucmeme.

Knroyeenble crioea: aKkKymynssmopsbl mensa, cucmemMbl ¢ MernyioebiM
HacocoMm, Mamemamuyeckasi MoOesib, onmumu3ayusi
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