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Jleporcasnutl 6uwyiti HaguanbHUU 3aK1A0
«lIpuoninposcvra oeporcasra akaoemis 6y0ieHUYMEA Mma apXimexmypuy

®OPMYBAHHSA TA OHIHKA EOEKTUBHOCTI TEJIECKOIIITYHOI'O
POBOYOT'O OBJIATIHAHHA OJHOKOBILIEBOI'O I'TIPABJIIYHOI'O
EKCKABATOPA

BimoMi Ta IMHPOKO 3aCTOCOBYIOTHCS PI3HOMAaHITHI KOHCTPYKIi poOouoro oOiaJHaHHS
TiIpaBIiYHAX EKCKaBaTOpiB. 3aciyroBYIOTh YBarM €KCKaBaTOpH, HANPHUKIAJ, OCHAIIeHi
TEJIECKOIIYHOI0 PYKOATTIO [1, 2, 3]. BoHM MOXYTh 3MiHIOBAaTH JiHiHI pO3MipH podOUOTO 00-
JTaHAHHS, [0 PO3IIUPIOE 00JIacTh iX 3aCTOCYBaHHS. X04Ya OCHOBHUMH HEIOJIKAMHU TPHAHSITO
BBaXKaTU:

- TEJIECKOIIYHI pyKOATI He € Oe3aTbTepHATUBHUMH (HaMH JI0BeJIeHa €()EeKTUBHICTH Ta Te-
peBaru TeJecKOmyBaHHS CTPiIH);

- BIJICYTHICTh METOJIMKH OIiIHKHA €()eKTHBHOCTI JAHOTO O0JIaTHAHHS;

- BIJICYTHICTb CHHTE3Y Pi3HOMaHITHUX BapiaHTiB CIIOJIY4YeHb TeJIECKOTyBaHHS.

Mera crarri. @opmMyBaHHS Pi3HOMAHITHUX BapiaHTIB TEJIECKOMIYHOro poOouoro oOsaj-
HaHHS 1 OLlIHKA e(PeKTUBHOCTI chOPMOBAHOTO EKCKABATOPHOTO 00JIaIHAHHS.

OCHOBHOIO 3ajJaueio pO3pOOKM KOHCTPYKINI € BJIOCKOHAJIEHHS poO0Yoro o0aHaHHSI
OJTHOKIBIIIEBOTO TiJpaBIivHOTO €KCKaBaTOpa, B SKOMY 3a PaXyHOK HAsSBHOCTI HOBUX KOHCTPYK-
TUBHHUX €JIEMEHTIB Ta OCOOJMBOCTEH MOE€IHAHHS 1X 3 ICHYIOUMMH JIOCSTAEThCs 3HAYHA 3MiHA
TeOMETPUYHUX MapaMeTpiB oOJagHaHHS, 0 3abe3nedye pO3MHUPEHHs Horo (hyHKIIOHAIBHUX
MOYJTHBOCTEH, 301IbIIIeHHS TIMOMHYU KonanHus [2, 3, 4, 5, 6, 7, 8].

O3HaueHa 3a/1a4a BUPIITYETHCS TAM, IO poOode 00J1aITHAaHHS OJHOKIBIIIEBOTO TiIPaBIIiTHOTO
eKcKaBaTopa, [0 Mae CTPLITY, 3aKpillJIeHy Ha TTOBOPOTHIN KOJOHII, TEIECKOMIYHY PYKOSITh, KiBIII,
MEXaHI3MH TPHUBOJY CTPLIM, PYKOSTI, KOBIIA, JTOJATKOBO 0OJaJHAHO BUCYBHUMH CEKI[ISIMH
CTPIJIH 1 PYKOSITI 3 MEXaHi3MaMH IX IPUBOJTY, OTIOPHUMH €JIeMEHTaMH.

Ha puc. 1 moka3ana KOHCTPYKIlisi poO0Y0Oro 00IaJHAHHS OJTHOKOBIIEBOTO TiIPaBIIYHOTO €K-
CKaBaToOpa 3 MOJIBINHUM TEJIECKOIOM CTPLIH.

ABTOpaMH CTaTTi TPOJOBKEHO (HOPMYBaHHS TEJIECKOMIYHOIO poOOUOro oOIaTHAHHS
OJTHOKIBIIIEBOTO €KCKaBaTOpa, a TaKOXK PO3TIITHYTO Pi3HOMAaHITHI BapiaHTH poO0OYOro 00JIa HaAH-

Hs (Tadum. 1).

142



Puc. 1. Teneckoniune pobode oOagHaHHS OJHOKOBIIEBOTO €KCKaBaTOpa: 1- OCHOBHA YacTHHA
CTpinm; 2 - KiBII; 3- TiOPOIMIIIHAP KEPYBaHHS KOBIIEM; 4- PYKOSITh; 5- KPOHINTEWH KPIIUICHHS
TiIPOIWITIHAPY; 6 - TIAPONWITIHAP KepyBaHHS PYKOsSTi; 7 - KiHIIEBa YacTWHA CTpind; 9 -
TellecKoIiuHa BcTaBka; 8,10-TiApoIiIiHIpy KepyBaHHS TEIECKOMIYHOI YaCTHHOO.

[IpuiiHATI TO3HAYCHHS:

POOE: 1-1 (1-1) — poGoue oOiagHaHHS OJHOKIBIIEBOTO TiJIpaBIiYHOrO €KckaBaropa, 1 —
CTpiJia Mae OJIMH TEJECKOMYHUN pOOOYHi eJIeMeHT, | — PYKOATh Mae OJIMH TEJIECKOMIYHHN PO-
Oounit eemMeHT, (1 — pobode MoJI0KEeHHS CTPiH, 1 — poOoYe TOJI0KEHHS PYKOSTI);

a) — KiHeMaTHUJHA CXeMa,

0) — KOHCTPYKTHBHA CXEMa.

Beporo chopmoBano 18 BapianTiB pobodyoro odnaaHaHHS

Tabmums 1.
dopmyBaHHS poOOYOTO 00IaTHAHHS OTHOKIBIIEBOTO TiPaBIiYHOIO eKCKaBaTopa,
KiHEMaTHYHI Ta KOHCTPYKTHBHI CXEMH

o/t

Cxema POOE ta Bapiantu popmyBaHHS

23

POOE: 1-1 (1-1) POOE: 1-1 (1-1)

a 0
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Tabmus 1 (mpogoBKeHHS)

ggn Cxema POOE Tta Bapiantu ¢hopmyBaHHS
- 0 0™
2
POOE: 2-1 (1-1) POOE: 2-1 (2-1)

a

3
POOE: 2-1 (2-1)
—  I»
4
POOE: 3-1 (1-1) POOE: 3-1 (2-1)

a

5

POOE: 3-1 (1-1)

POOE: 3-1 (2-1)
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Tabmuns 1 (mpoaoBKeHHS)

;\/ri[ Cxema POOE Tta Bapiantu ¢opmMyBaHHS
¥
6
POOE: 3-1 (3-1)
7
POOE: 3-1 (3-1)
6
8
7 2
POOE: 1-2 (1-1) POOE: 1-2 (1-2)
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Tabmmms 1 (TpoTOBKEHHS)

i\jgn Cxema POOE Tta Bapiantu ¢hopmyBaHHS
9
POOE: 1-2 (1-1) POOE: 1-2 (1-2)
0
——— 1
10
POOE: 2-2 (1-1) POOE: 2-2 (1-2)
a
11
POOE: 2-2 (1-1) POOE: 2-2 (1-2)
0
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Tabmus 1 (mpogoBKeHHS)

i\/ri[ Cxema POOE Tta Bapiantu ¢hopmyBaHHS
—
12 = 1
POOE: 2-2 (2-1) POOE: 2-2 (2-2)
13
POOE: 2-2 (2-2)
0
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Tabmurs 1 (mpoxoBKEHHS)

15?1 Cxema POOE Tta Bapiantu ¢hopmyBaHHS
/ED(
POOE: 3-2 (1-1) POOE: 3-2 (1-2)
——
y _ A/i

POOE: 3-2 (2-1)

POOE: 3-2 (3-1)

7

POOE: 3-2 (2-2)

—— A

POOE: 3-2 (3-1)
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Tabmus 1 (mpogoBKeHHS)

Cxema POOE Tta Bapiantu ¢hopmyBaHHS

POOE: 3-2 (1-2)

POOE: 3-2 (1-1)

POOE: 3-2 (2-1)

POOE: 3-2 (2-2)

POOE: 3-2 (3-1)

6

o

o/a

15
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Tabmus 1 (mpogoBKeHHS)

o/a

Cxema POOE Tta Bapiantu ¢hopmyBaHHS

16

POOE: 3-2 (3-2)
6

B tabnumi 2 HaBeneHi pe3yibTaTH OIHKU e€(EeKTHBHOCTI ChOopMOBAHOTO pobOUOro oOsaj-

HaHHS [0 CUCTeMI TIOKa3HUKIB [2, 3, 4, 5, 6, 7, 8], Ta moOya0BaHi TicTOrpaMu MO M Pe3yibTa-
TaM.

E(eKkTHBHICTh OJJHOKOBIIEBOTO €KCKAaBaTOPa 3 TEIECKOMIYHOIO CTPIJIOO CIIijl 32 HACTYITHOIO
METOJIUKOIO:

- TNIOKa3HHK OI[IHKH MaTepiaJIOEMHOCTI TNIMOMHK KomaHHs Hgy, :
Ho =5 o
Gyn = o 7 min,
ne G —Maca eKcKaBaTopa,

Hy — makcuManbHa ri1uOruHa KOaHHS.

- TIOKa3HHK OIIHKW €HEPrOEMHOCTI TTTHOWHH KoTlaHHs H Nyx:
N
H = — > min,
Nyn Hg

Jie N- IOTYXKHICTh IBUTYHA €KCKaBaTopa.

- y3araJlbHCHUH IMOKAa3HWK €KOHOMIl €HEePrOEMHOCTI Ta MaTepialloEMHOCTI TIUOWHH KO-

nasHs gy
GN .
HMyeux = 7 = min.
Hig

CucreMy NMOKa3HUKIB OIIIHKH €()eKTUBHOCTI TEIECKOMIYHOT0 poOouoro o0aaIHaHHS

O,I[HOKiBHIeBI/IX eKCKaBaTOpiB JOIIOBHCHO BU3HAYCHHSAM 3HAYCHBb A0JATKOBUX IMOKA3HHUKIB:
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Tabmums 2.

PesyibpTath oriHku e(eKTHBHOCTI COPMOBAHOTO POOOUOTO 00T THAHHS

No | TIlosmavemms G, | N, | He | G/Hk, | N/Hg, | GN/g° | GN/Hk Gl/q
n/m | pobouoro 06- kr | kBt M kr/M | kB1/™M
JJaAHAHHA
1 2 3 4 5 6 7 8 9 10
1 | POOE: 1-1 (1-1) | 7900 | 59,6 | 5,08 | 1555,1 | 11,73 | 1883360 | 18249.6 15800
2 | POOE: 2-1(1-1) | 8050 | 59,6 | 5,08 | 1584,6 | 11.73 | 1919120 | 18596,1 16100
3 | POOE: 2-1 (2-1) | 8050 | 59,6 | 6,2 | 1298,4 | 9,61 | 1919120 | 12481,2 16100
4 | POOE: 3-1(1-1) | 8170 | 59,6 | 5,08 | 1608,3 | 11,73 | 1947728 | 18873,3 16340
5 | POOE: 3-1(2-1) | 8170 | 59,6 | 6,2 | 1317,7 | 9,61 | 1947728 | 12667,3 16340
6 | POOE: 3-1(3-1) | 8170 | 59,6 | 7,25 | 1126,9 | 8,22 | 1947728 | 9264,3 16340
7 | POOE: 1-2 (1-1) | 8050 | 59,6 | 5,08 | 1584,6 | 11,73 | 1919120 | 18596,1 16100
8 | POOE: 1-2 (1-2) | 8050 | 59,6 | 6,2 | 12984 | 9,61 | 1919120 | 124812 16100
9 | POOE: 2-2 (1-1) | 8200 | 59,6 | 5,08 | 1614,2 | 11,73 | 1954880 | 18942,6 16400
10 | POOE: 2-2 (1-2) | 8200 | 59,6 | 6,2 | 1322,6 | 9,61 | 1954880 | 12713,8 16400
11 | POOE: 2-2 (2-1) | 8200 | 59,6 | 6,2 | 1322,6 | 9,61 | 1954880 | 12713,8 16400
12 | POOE: 2-2 (2-2) | 8200 | 59,6 | 7,32 | 11202 | 8,14 | 1954880 | 9121,3 16400
13 | POOE: 3-2 (1-1) | 8320 | 59,6 | 5,08 | 1637,8 | 11,73 | 1983488 | 19219,8 16640
14 | POOE: 3-2 (1-2) | 8320 | 59,6 | 6,2 | 1341,9 | 9,61 | 1983488 | 12899,9 16640
15 | POOE: 3-2 (2-2) | 8320 | 59,6 | 7,32 | 1136,6 | 9,61 | 1983488 | 12899.9 16640
16 | POOE: 3-2 (2-1) | 8320 | 59,6 | 6,2 | 13419 | 8,14 | 1983488 | 92548 16640
17 | POOE: 3-2 (2-2) | 8320 | 59,6 | 7,32 | 1136,6 | 9,61 | 1983488 | 94344 16640
18 | POOE: 3-2 (3-1) | 8320 | 59,6 | 7,32 | 1136,6 | 8,22 | 1983488 | 92548 16640
19 | POOE: 3-2 (3-2) | 8320 | 59,6 | 8,37 | 994,1 |7,12 | 1983488 | 70788 16640
G, Kr
8400
8300
8200
8100
8000

7900
7800
7700
7600

mG
AR A ER R RSN EE R
Al il Sah okl Bl Rk s Bl el i PO PO Bl Bl B R RO B pash pask
N O O B el o B R R B R Bt bl Bl R B bl bl B
Al NN OO |d| A NN/ N|fN OO O |in| N oM
o|o|o|lo|o|o|o|o|o|o|o|o|o|o|o/o|o|o|o
O0|0|0|/0|0|0|0|0|0|0|0|0|0|0|0/0|0|0|0
[= W O WO YR N n WY Y O Y T WO o I WO Y O o VO o T o TR o W I T Y T I O o T
1/2|(3/4|5/6/(7|8|9|10|11(12|13|14|15|16|17|18|19
Puc. 2. I'icrorpama macu po6odoro o6aHaHHS.
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G/q, kr/m?

1 2 34 5 6 7 8 % 101112131415 161718 1%

W Hk

DO N~NO NN AN A O

1 2 3 45 6 7 8 9 10111213 14 15 16 17 18 19

G/Hy, Kr/m

1800
1600

123 456 7 8 91011121314151617 1819

3. Ticrorpamu omiHku edekTuBHOCTI chopMOBaHOTO poOOYOTO OOJaJHAHHS: a -

BiJIHOIIIEHHSI Macy poO0Y0oro 00JIaHAHHS IO MICTKOCTI KOBIIIA;

Puc.

rTMOWHA KOAHHS; B - OI[IHKA

0

B

MaTepialoEMHOCTI TTTHOMHU KOTIAaHHSI.
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Puc.4. Tictorpamu omiHKH eQpEeKTUBHOCTI CcPOPMOBAHOTO pPOOOUYOTO OOJIATHAHHS:

14

N/HK, KBT/m

12

10 A

o N B OO
T R N RN

123 456 7 8 91011121314151617 1819

a

250

200

150

100

0

GN/HK

‘-rl-r I Bty e |r-

12345678 910111215141516171819

||||||| u GN/HE X1
EEEE ..,|~. q & |,|*II

by

200
138
19
134
192
130
158
13
134
1582

1 2345 6 7 8 921011121314151617181%8

man/g? it

B

a -

E€HEProEMHICTh TJIMOWMHM KOTAHHS, O - y3araJbHCHHWH MOKa3HWK €KOHOMil €HeproEMHOCTI TpH
KOBIII MicTKicTio 0.5 M’; B - y3aranbHEHHH MOKa3HHK MaTepialoeMHOCTI MPH KOBII MiCTKIiCTIO

0.5 m°.
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BucnoBok. Ha ocHOBI HaBe[ieHUX JTaHUX pe3y/IbTaTiB OMIHKU e(eKTUBHOCTI c(hOpPMOBAHOTO
pobouoro obOnagHaHHS Ta MOOYAOBaHHWM TicTOrpamMaM MO IMM pe3yJbTaTaM BCTAHOBJIECHO:
Haii0inbIe 3HaueHHs oka3Hnka Macu G 6yne y POOE: 3-2, mpu ibomy 11e podode o0naHaHHS
Mae HaiOinpIry TITuOMHY KomaHHs Hk mo TmmOuHI KOMaHHS, a TaKOXX HaWKpaIll MOKa3HUKH
OILIIHKH MaTepiaJIOeEMHOCTI TMuOUHN KonaHHg G/Hk Ta OLiHKKA €eHeproeMHOCTI TTUOMHU KOIaHHS
N/Hk. Takum 4YuHOM, HAKOITBII TEPCIEKTHBHUM € TeIeCKOMiuyHe pobode oOJIaTHaHHS
€KCKaBaTOpiB, a caMe EeKCKaBaTOPIiB 3 TEIIECKOIYHOIO CTPIUJIOI0 Ta PYKOSTTIO. BUKopHcTaHHS
moi0HOTO POOOYOro 00TaTHAHHS JTO3BOJISIE 3HAYHO POIMUPUTH (YHKITIOHATEHI MOXKIIMBOCTI 32
paxyHOK 301JIbIIIEHHS] TEOMETPUYHUX TapaMeTPiB, a TAKOXK PO3MIUPUTH Jiarma3zoH poOiT, sIKi BU-

KOHYIOThCS.
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