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AHoTauis. 7 CTBOpEHHS MOPOKHHUH MIPHU PO3UYMHEHHI KaM’ STHOT COJl HAWOLINBHIIIIE TOJaBaTH PO3YHHHUK
Kpi3b coria nephopoBaHoi TpyOH y BUTIISIL 3aTOIUICHUX CTPYMEHIB. Y CTaTTi PO3TISHYTO (i3UUHE PO3UH-
HEHHS MMOPOKHUHU BOJIOIO 31 CTallioHapHOro coria AiamerpoM 0,004 M 3a ABOX CTaUX 3HAYEHb MIBUIAKOCTI
Ha 3pi3i comta. EQexTUBHICTh pO3UMHEHHS MOPOKHWHH, SKa Ma€ MPAaKTHYHO IMIIHAPUYIHY GopMy 3 IIiB
MWTHIPUYHUM THOM, TPOaHai30BaHO TPH MIBUIKOCTI Ha 3pi3i corwia 8,85 m/c. OnmepikaHi pe3ynbTaTH Io-
SICHEHO, BUXOJISTYX 3 TOTO, IO yTBOPEHA MOPOKHIHA € KOPOTKAM TYMHUKOBHUM KaHAIIOM, B SIKOMY Ji€ (akTop
MO37I0BXKHBOTO CTHCHEHHS. Tedist B TaKOMY KaHaJli 3yMOBJICHA TIPOTUTHUCKOM, KU 3IHCHIOE HOTO TOPEb.
A TIPOTUTHUCK, Y CBOIO Yepry, HePEeUIKOKAe PO3BUTKY CTPYMEH:I, IKUI BUTIKA€E 31 CTAIlIOHAPHOTO COIUIa, HE
JIOCSITAl0YH TIPH IIbOMY CBO€ET AaeKko0iiHoCTi. [[punMHeHHs iCTOTHOTO PO3IIMPEHHS CTPYMEHS OMOCepeaKO-
BaHO MiJITBEPXKEHO BUKOPUCTAHHSIM EMIIPUYHOI (OPMYIIH [T PO3MOALTY MaKCHUMAIILHOI IIBUAKOCTI BOJIU
10 oci cTpyMeHs. [i 3HaYeHHs Ha KiHI JiIIHKM HAHiHTEHCUBHIIIOrO PO3YMHEHHS TOPOKHUHU CTAE MEHIIO
MOPIBHIHO 3 MIBUJIKICTIO Ha 3pi3i coruia Maibke B 8,85 pasiB. Mexi IUISHKH HaiHTEHCHBHIIIOTO PO34YWHEH-
Hsl TTOPO’KHUHU BHU3HAYCHO 32 3AJICKHICTIO MK MIMOWHOI TOPOXKHHUHHU, JIaMETPOM COIUIA, HMIBHIAKICTIO Ha
foro 3pi3i Ta 4acOM PO3UMHEHHSM, 32 KO MOYKHA MOJICIIOBAaTH PO3UYMHEHHS MOPOKHHH 32 Pi3HUX 3HAYECHb
LIBUIKOCTEH Ha 3pi3i coruia 3a Horo crajoro aiamerpy. OTpUMaHO, IO 3aJIEXKHICTh MK PagiycoM Ta ruou-
HOIO TOPOXXHUHU € JTiHIIHOI0. KyT MiX rpaHHIeo 3MiHH PO3MIpiB MOPOKHHUHU Ta BICCIO COILIA CTAHOBHTH
20°23', Li pe3ynbTaTd MOKa3yIOTh, 0 PO3YUHECHHS MOPOXKHUH € €(hEKTUBHUM B OOMEKEHOMY Jiamna3oHi
qacy iX pO3YMHEHHs, MEXi SIKOTO 3aJIeXaTh BiJl IIBUAKOCTI PO3UMHHUKA Ha 3pi3i coria. [ miaTBepKkeHHs
OTPHMaHMX PE3yJbTaTiB HEOOX1THO JTOCITIIUTH TEOMETPUYHI XapaKTePUCTUKU MTOPOKHUH 32 IHIIUX 3HAYEHb
JiaMeTpiB cora.

KuarouoBi ciioBa: kaMm’siHa Cillb; pO3UMHEHHS TOPOXKHHH; BUIEHUH 3aTOIICHUIA CTPYMiHb; TYIIMKOBUH KaHA;
pPO3MipH TOPOKHUH.

BCTYII YTBOpPEeHHS MOPOKHUH BOJOI0 B KaM’sHIil
coii sBisie €000 (hi3MUHE PO3YMHEHHS
[9, c.38].

PesynpTati nmocmikKeHHs TpOLECY YTBO-
PEHHS TMOPOKHUHM LMIIHAPUYHOT TeoMeTpii
JUISL CXOBHINIA Ta3y B MOKJIaAax KaMm SHOI COJIl
BIIOPCKYBaHHAM IIPICHOI BOJM HAaBEJCHO B
po6orTi [10].

[loknanu kam'ssHOI coJl XapaKTepU3yHOTh
TepMETUYHICTIO, BOHM MAIOTh CTaOUIBHI XiMi-
yHi Ta MexaHiuni BrmactuBocTi [1-4]. Tomy
Ui 30epiraHHs €HeproHocCiiB (MPOAYKTIB Iie-
pepobku HaTH, ra3y TOUIO) MIKUPOKO BUKOPH-
CTOBYIOTH IIJI3EMHI CXOBHILA, YTBOPEHI B IO-
KJIaax Kam’sHOT colti po3unHeHHsM [5-8].
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Monens JTUHAMIYHOTO PO3YMHEHHS
KaM’sIHOT COJIi 3a Pi3HUX BHUTPAT PO3YMHHUKA
nocmipkeno B poooti [11]. doseaeHo, mio 3i
30UTBIICHHSM BUTPATH BOJU MPUCKOPIOIOTHCS
nporecu KOHBEKIil Ta audy3ii kaM’stHOT COTi.
A 1e, y CBOIO uepry, 30UIblIy€e MIBHIAKICTH
PO3YMHEHHS KaM sTHOT COJIi.

PesynbraTi €KCHEpUMEHTIB CBiTYaTh, IO
IIBUIKICTh PO3YMHEHHS KaM'sTHOI COJTi 3pOCTae
31 30UIBIICHHSIM BUTPATH MPICHOT BOAN Y TIEB-
HOMYy niama3oHi. OTxe, e)eKTUBHICTh PO3UH-
HEHHsI MiHEpaJliB KaM sIHOI COJIi 3aJICKHUTh BiJT
IIBUJIKOCTI 3aKayyBaHHS BOJIH.

VY po6oti [12] BCTaHOBICHO BILIMB CKJIamy
COJISTHOT TTOPOJIM, KOHIIEHTpAIlii pPo3Ccoiy, KyTa
HAXWJIy MOBEPXHI COJMi, BIACTaHI M BXOAOM
BOJIM Ta BHXOJOM pO3CONY, a TAKOXX BHTPATH
PO3UYUHY Ha HIBUJKICT PO3YMHEHHS ITOPOJIH.

[Ipu po3uMHEHHI TOPOXXHWUH BHKOPHCTO-
BYIOTh TiJIpaBiiuHI MPHUCTPOi, pOOOYUM Opra-
HOM SIKHX € iepdopoBana Tpyoa [13].

Jlnisi CTBOpEHHSI TOPOKHUH PO3YUHEHHSIM
JIOLUTBHO TIOJaBaTH PO3YMHHHUK Yy BUIIIII
3aTOIICHOTO CTPYMEHs Kpi3b OTBOpH mepdo-
paii (coruta) [9, ¢.38].

CtpyMeHi BoaH, SIKi BUTIKAIOTh 3 KOKHOTO
comia nepdopoBaHoi TPyOH, YTBOPIOIOTH B
KaM’siHIM CoJIi TYNMMKOBI OPOXXHUHU Y BUIJIS-
Il KaHaJiB MPAaKTUYHO LMJIIHAPUYHOI (opMuU
niamerpoM Oy 3 HamiBCEpUYHUM HOM
(puc. 1) [13]. Tomy mporiec po34MHEHHS KaHa-
JIy 3BOJAMUTHCS JI0 MPOLECY NMPOCYBaHHS HarliB-
chepuyHoro (GppoHTY B3IIOBXK OCI COIIa, IO
CYIPOBOJUKYETbCS TOCTIHHUM  30UIBILIEHHAM
miametpa mopokuuHu [14]. Aue, mo3ask mia-
METp TOPOXHHHUA MPAKTUYHO HEMOXKIIHBO
BUMIPSTH, OCKUIBKH ii (hopMa HE € IHIIHAPH-
yroto [13], To miametp dn — pajie ekBiBajicH-
THUH JiameTp.

Otpumano ¢GopMyiy JUisi BU3HAYEHHS 3Mi-
HU pajiyca miBchepu B 4aci MpU PO3YUHEHHI
MOPO’KHUHU B MOKJIaJaxX KaM’ sIHOI COJIl 3aTOTI-
JICHUM CTPYMEHEM BOJM, SKHH BHTIKa€ i3 He-
pyxomoro coruta giamerpom dc [14]. Tpore,
g QGopMmyla HATAEThCs AJIE BUKOPUCTAHHS
JIIIE 3 YPaxyBaHHSIM KiHETHKH PO3UYNHEHHSI.

JIOBXHMHA TYIMUKOBOTO KaHaily Ny € mpsmo
MPOMOPLIHHOK MMBUAKOCTI V¢ Ta HAiaMeTpy
coruta d¢ [9, €.25].
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Puc. 1. Cxema pO34YMHEHHSI TYIMUKOBOTO KaHAIy
y KaM’sSHO1 COJIi 3aTOIJICHUM CTPYMEHEM BO-
mu. 1 — mogada po3umHHHKA; 2 — KaM’ sHa
Cijib; 3 — BUIXiJ] COJILOBOTO PO3YHUHY; 4 — CO-
w10; 5 — MopoKHUHA

Fig. 1. The scheme of dissolving a dead-end
channel in rock salt with a flooded water
stream: 1 — supply of solvent; 2 — rock salt;

3 — output of saline solution; 4 — nozzle;
5 — cavity
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3B'SI30K IUX BEIWYMH, 3TIOHO 3 METOIOM
aHalli3y PO3MIPHOCTEW, OMHUCY€E 3AIEKHICTh
[15]:

n
h_H:A. Vet ,
dC dC

1)

ne A— eMnipuyHUM KoedillieHT;

N — MOKa3HUK CTEIEHIO;

{ — 9ac pO34MHEHHS IOPOKHUHH.

3anexHicts (1) € moaiOHO0O nuUIIe 3a Jia-
MeTpa comuia dc=const [15]. Ilpore, 3a
dc = const reoMeTpuuHi Ta KiHEMAaTH4YHI Xapa-
KTEpUCTUKU CTPYMEHsI 3ajie)aThb BiJl CIIBBIJ-
HOLIEHHS pajiyca I Ta JOBXUHHU hn Tymuko-
BOro KaHaiy [16].

Tomy npakTU4YHUN 1HTEpEC MPeICTaBIAI0Th
3aKOHOMIPHOCTI 3MIHM PO3MIpiB TYNHKOBOIO
KaHaly B 4aci, HeoOXiJHI /Ui palioHaJIbHOTO
KOHCTPYIOBaHHSI ~ TIAPaBIIYHUX  IMPHUCTPO-

iB [17].
META I METOIAN

Mertoro naHOi poOOTH € BHSBIEHHS 3aKO-
HOMIPHOCTEH 3MIHM pO3MIpIB MOPOKHUH Y
KaM’siHIM comi mpu  (i3UYHOMY PO3YMHEHHI
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3aTOIUICHHMHU CTPYMEHSIMHU Boau. Bukopucro-
BYBAaTUMYTbhCSI €MITIPUYHI METOJH JTOCIIIKEH-
HSL.

PE3YJIBTATHU TA ITIOJACHEHHA

[IpoananizyemMo nociiiy 3 pO3YMHEHHS I10-
POXHMHHA 3 comia giamerpoM dc =4 mm
[15; 17], sxi mpoBogmiu mpu Ve = const, a
came V¢ = 2,39 m/c [15] ta V¢ = 8,85 m/c [17].
SIK PO3YMHHUK BHKOPHCTOBYBAJIM BOJY 3a Te-
mneparypu 25°C.

In(h,/d)
o0
3
25 /‘
2 » -
® -1
T o -2
1 I I
10 12 14 IN(Vt/dc)
i n
Puc. 2. 3anexHicTh h—“ =fl A- Vet npu
de de

dc=4 MM Ta Ve =const: 1 — 2_,39 Mm/c; 2 — 8,85 M/c

n
Fig. 2. Dependence h—“:f A- Vet at
de de
d: =4 mm and V. = const:
1-2,39m/s; 2—-8,85m/s

JliniliHa 3aJleXHICTh Ha pHC.2 BKa3dye Ha
HaWOUIbII 1HTEHCUBHE PO3UMHEHHS MOPOKHU-
HU y KaM’sHIf COJi 3aTOIJIEHUM CTpyMEHEM
Boau. Ilpm 1upomy y 3anmexsocti (1)
A =26,75-107,n = 0,4405 = 0,44.

Ockinbku 3anexHicTh (1) € moaioHo0 s
pi3HUX MIBUAKOCTEH V¢, TO Ha KIHIAX 11 Jiama-
3ony it Ve=8,85wm/c  Mexi 3MiHH
hp=14,5...91 mm mipu t = 0,5...35 xB. Ilicas
gacy t > 35 XB pO3YMHCHHS TOPOKHUHU € BIKE
Hee(EeKTUBHUM, TOOTO MIBHJKICTh V PO3UMH-
HUKa Ha OCi CTPyMEHsI Ma€ OyTH AyXkKe MaJoko.
Ile miaTBepKYETbCS EMIIPUYHOIO 3aJIeKHIC-
TIO, SIKa JIOOpe OMUCy€ PO3MOILT HIBUIKOCTI
BOJIM IO OCi CTPyMEHs Ha BiJcTaHi L Bix 3pizy
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corta niamerpoM de =2...6 MM mipu ii BUMI-
proBauus TpyOkoro ITito-ITpanaris [9, ¢.15]:

2,9.0:_0

V=v, —L—. 2)
1+2,9-—¢
L

Tak, mpu rauOuHI MOpPOXHUHU hy = 91 Mm
(ro/rc = 17,575; hu/ry = 2,60; ho/de = 22,75, ne
I, e — pajlyc TOPOKHUHU Ta COILIA BiAMOBII-
HO; Iy = Y2 dy, I = Y2°dc) BimHOIIECHHS MIBU-
kocte V/V. 0,113. Omxe, 3MECHIICHHSA
IIBUAKOCTI Ha OC1 V MOPIBHSHO 31 MIBUIKICTIO
V. Ha 3pi3i comuta € Maiike B 8,85 pasi..
Cuiignomenns hy/re [18, ¢.107] Ta hu/ry
[16] Bu3HAUYAIOTH MOBKMHY TYMHKOBOI'O KaHa-
y. s JIOCHIIB 3 V¢ =8,85 m/c
hu/re = 20,53...47,29 ta hy/ry = 2,22...2,60, mwo
BIJINIOBIIa€ KOPOTKOMY TYIUKOBOMY KaHaIy.
BriuB TOpIieBOi CTIHKM TYHMHKOBOTO KaHATY
Ha TEYil0 CTae€ MOMITHUM TNpu hu/r; <3...4

[18, ¢.105].

JInst  KOPOTKOTO  TYIHKOBOTO  KaHaJy
(ho)max < X [16], me x; — manekoOiiHiCTH
CTPYMEHs, $Ky B pO3paxyHKax 3a3BHYaii

NpUiiMalOTh SK BIJCTaHb BiJ 3pi3y coIlIa, 1€
mBuakicts V =0,01-Ve [18, ¢.104-105]. Ile-
penucasiu popmyiy (2) 1k

X—ﬂ=2,9-( L —1),

d V/V,
MaeMo X/dc = 287,1 > (hp)max/de = 23,625, ne
(ho)max — HaiibTbIIA TIMOWHA MOPONKHUHH,
(ho)max = 94,5 mm. Ile o3Hauae, MO CTPYMiHb B
TYNUKOBOMY KaHaJIl I1I€ HE JOCAT CBO€I Jane-
KOOIMHOCTI.

Teuis B KOpPOTKOMY TYNHKOBOMY KaHail
3yMOBJICHA MPOTUTUCKOM, SKHH 3JIHICHIOE KO-
ro TOpelp, TOOTO i€ (akTOp MO3T0BKHHOTO
CTUCHEHH:. llell NMpOTUTHCK, AKUU IEpPElIKO-
JDKA€ PO3BUTKY CTPYMEHS, € TUM OUIBbIINMN, 110
KOPOTIIINM € TYIHKOBUi kKaHan [16].

Teuito B KOpPOTKOMY TYNMHKOBOMY KaHal
MOKHa YMOBHO pPO30MTH Ha TpU XapakKTepHi
obmacti: 1) TypOyJeHTHUN OCECUMETPUIHHI
CTpyMiHb; 2) 00IacTh B3a€MOIl CTpyMEHsS 3
TOPIICBOIO CTIHKOIO KaHaiy; 3) KUIbIIEBUN Ha-
MiBOOMEXEHUN CTpyMiHb OOepHeHol Teuii

(3)

C
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[18, c.106]. KinemaTrka Tedii B TYMHUKOBOMY
KaHaJIl ICTOTHO 3aJIEKUTH BiJ MOr0 HOBXHWHU
[16].

Oo0iacTte 1 sBiIIE COOOIO0 BIIBLHMI 3aTOILIE-
HUH cTpyMmiHb. CHoYaTKy TOBEPXHS PO3YH-
HEHHsI KaHaIy SIBJIsIE COOOK0 MIITIHIP, TiaMeTp
SIKOTO € HeHabaraTo OUTBIINM 3a JAlaMeTp COl-
na [15, c.24-25]. Ane mpu UBOMY CTPYMiHb
PO3YMHHUKA € OOMEXKEHHUM, SKUW DPO3IIUPIO-
€TbCsI IHTEHCHUBHIIIIE HIK BUIBHUM, 1 TUM 1HTe-
HCHUBHIIIIE, 0 KOPOTIIUM € TYITHKOBHI KaHAJ
[16].

JlJis BUTBHOTO 3aTOILIEHOTO CTPYMEHIO Jia-
METp 30BHIIIHKOI MEX1 MOYATKOBOI JUISHKH
[19, Tabm.1.1]

Dios = dc + 2X'tg('Yn0'1) y (4)
Te came, ocHoBHOT [19, Tabm.1.1]
Docu = dc + 2X'tg('YOCH) y (5)

JIe X — BiJICTaHb BiJ 3pi3y COILIA;

Yi — KyT MDK HampsSIMKOM BHUTIKaHHSI CTPY-
MEHS 3 COIlJIa Ta MOro BICCIO; HA ITOYATKOBIH
TUISHKA  Ynow ~ 8°20', Ha OCHOBHIN IiISHIT
Yoeu = 12°30' [19, Tabu.1.1].

JIOBXXMHU BIAMOBITHUX IJISHOK CTPYMEHS
— Luow/dc = 4 Ta Locu/dc > 6 [19, Tab.1.1].

OOwmexeHuit PO3YMHHUMU CTIHKaMHU
KaM’SiHOT COJIl CTPYMIHb Ma€ MAaKCHUMAaJIbHY
IIBUJIKICTh Ha MOBEPXHI MiB cepH 1o oci Ka-
Hany [5].

B oGnacti 2 yTBOpIOETbCS MPUCTIHHUH Bis-
noBuii cTpyminb [18, ¢.106], a BIjIMB TOpIIEBOT
CTIHKM Ha 3MiHYy MaKCHMaJbHOI IIBHIKOCTI
MIOYMHAE MPOSBIIATUCS HA BIICTaH1 NMPUOIN3HO
0,5ty Bim crimkm  (mas  ro/re = 19,6)
[18,¢c.107,¢.108]. s poO3MJISHYTHX JTOCIi-
JOKEHb I'nlfc = 9,24...20,14 mis Ve = 8,85 m/c.

B oGnacti 3 kinbleBuii HamiBoOMe:KeHUH
CTPYMIHb PO3MOBCIOJKYIOTHCS B3JIOBXK OI1YHOT
crinku kanaimy [18, ¢.107]. [Ipu upomy, 1o
MEHIIa JIOBXHHA TYNUKOBOTO KaHaily, TO Oi-

JBIIOK0 € IIBUAKICTh OOEpHEeHOi  Teuii
[18, ¢.109].
s PO3TISTHYTUX JIOCIIJDKEHD 3

V. = 8,85 M/c icTOTHE PO3MUPEHHS CTPYMEHS
NPUITUHAETECS  BiJ TIMOMHI  MOPOXHUHHU
hn =91 MM (puc. 3), MOYMHAETHCS HOTO PO3-
BOPOT, opmyroun obepHeHy Tediro. Lle y3ro-
JDKYEThCS 3 JocaipkeHasmu [16]. Ase moua-
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TOK IIbOro OyB 3aKjaJieHUH paHiiie, B obiac-
Ti 2, micas hy =74 MM, Koimu BigOyBcs BILUIHMB
TOPILIEBOI CTIHKM KaHAJIy Ha 3MiHy MaKCHUMa-
JHHOT MIBUAKOCTI Ha oci KaHaiy. Lls BigcTaHb
BIJI TOPIIS CTaHOBUTH rulre = 20,14;
hu/rq = 2,35; ha/de = 23,65, 1o 3rigdo 3 miHii-
HOIO 3aJICKHICTIO Ha PHC. 2, BIAMOBITAE 4acy
po3unHeHHs TopoxHUHU t~ 21 xB 23 c. Tomi
PO3IIMPEHHSI CTPYMEHSI TIOYMHAE IOCTYIIOBO
TPHUITHHSITHCA.
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Puc. 3. 'eoMeTpryHi XapaKTEPUCTHKH TTOPOKHU-
HU. 1 — excriepument nipu dc = 4 MM Ta
V¢ = 8,85 m/c; 2 — MeXI ITOYaTKOBOI JijIsi-
HKH BIJIBHOT'O CTPYMCHS; 3 —Te caM¢€, OC-
HOBHOI; 4 — BiJICTaHb BiJl TOpLS, 3 SKOI
MMPOABJIAETHCA BIIJIMB Ha 3M1Hy MakKkcuma-
JIbHOI I_LIBI/I,Z[KOCTi 1o oci TYHINHUKOBOT'O Ka-
Hany

Fig. 3. Geometric characteristics of the cavity: 1 —
experiment at dc = 4 mm and V¢ = 8.85
m/s; 2 — boundaries of the initial section of
the free jet; 3 — the same, the main one; 4 —
the distance from the end, from which the
influence on the change of the maximum
speed along the axis of the dead-end chan-
nel is manifested

VYce Bulle ckazaHe CTOCYEThCS i eeKTUB-
HOCTI PO3YMHEHHS MOPOKHUHH.

BanexHicTh 1y = f(hy) Ha ocHOBHIM misstHII
BUJILHOTO 3aTOIJICHOTO CTPYMEHIO, SIKUI BUTI-
Ka€ 3 COIIa, 10 TOYKH BIUTMBY TOPIEBOI CTiH-
KM KaHaly € JiHiiHor0. KyT Ha OCHOBHIH mi-
JISTHIII BUTBHOTO 3aTOTUICHOTO CTPYMEHIO 10
TOYKHU BIUIMBY TOPLS KaHAJTy HA 3MiHY IIBUJI-
KocTi V MDK TpaHHIICI0 3MIHM T€OMETPUYHHX
PO3MipiB MOPOKHUHK Ta BICCIO COIJAa CTAHO-
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BuTh 20°23'. Ile BiAmoBigae IOCIIIKECHHIM
[20].

Vce 1€, 3riaHo 31 BUIIE 3raJaHoI0 3aJIeyKHI-
crio (1), mae 3MOry BH3HAUUTH 4Yac t PO3YHM-
HEHHSI TOPOKHUHH.

BUCHOBKHU TA PEKOMEHJAIII

VY nmaHiii po0OOTi MOKa3aHo, 1I0:

1. 3a momomororo 3anexHocTi (1) mMoxkHa
MO/JICJIIOBATH PO3UYMHEHHS MOPOXHHH 3a pi3-
HUX 3HAueHb IIBHJKOCTEH Ha 3pi3i comia 3a
Horo cranoro giameTpa.

2. Iloka3aHO MOXKJIMBICTh BH3HAYEHHS PO3-
MipiB HalliHTEHCUBHIIIOTO PO3YMHEHHS IMOPO-
KHUH.

3. Po3unHEHHs NOPOKHUH € €(DEKTUBHUM B
oOMeXeHOMY Jiama3oHi 4Yacy pO3YMHEHHS,
MEXI SKOTO 3aJIe)KaTh BiJ MIBHIKOCTI PO3YUH-
HHKa Ha 3pi3i coria.

Jlnist miATBEPKEHHS OTPUMAHUX pPe3yJIbTa-
TiB HEOOX1THO JOCTIINTH T€OMETPUYHI XapaK-
TEPUCTUKU TOPOXKHHH 32 1HIIMX 3HAYEHb Jlia-
METpiB coILIa.
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Efficiency of cavity dissolution in rock salt by water submerged jets
Vadym Orel, Oksana Matsiyevska, Irenei Balabukh

Abstract. To create cavities when dissolving rock salt, it is most expedient to supply the solvent
through the nozzles of a perforated pipe in the form of submerged jets. This article examines the
physical dissolution of a cavity with water from a stationary nozzle with a diameter of 0.004 m at
two constant velocities at the nozzle cross-section. The efficiency of cavity dissolution, which has
an almost cylindrical shape with a semi-cylindrical bottom, was analyzed at a nozzle cross-section
speed of 8.85 m/s. The obtained results are explained on the basis of the fact that the formed cavity
is a short dead-end channel where longitudinal compression acts. The flow in such a channel is
caused by the back pressure exerted by its end. And the back pressure, in turn, hinders the develop-
ment of the jet that flows out of the stationary nozzle, limiting its range. The cessation of significant
expansion of the jet is indirectly confirmed by the use of an empirical formula for the distribution of
the maximum water velocity along the axis of the jet. Its value at the end of the section of the most
intense dissolution of the cavity becomes 8.85 times smaller compared to the speed at the nozzle
cross-section. The boundaries of the area of the most intense dissolution of the cavity are deter-
mined by the relationship between the depth of the cavity, the diameter of the nozzle, the velocity at
its cross-section, and the time of dissolution, which can be used to model the dissolution of cavities
at different values of the velocity at the cross-section of the nozzle at its constant diameter. It was
found that the relationship between the radius and depth of the cavity is linear. The angle between
the boundary of the cavity size change and the axis of the nozzle is 20°23". These results show that
the dissolution of cavities is effective in a limited range of their dissolution time, the limits of which
depend on the velocity of the solvent at the nozzle section. To confirm the obtained results, it is
necessary to investigate the geometric characteristics of the cavities for other values of the nozzle
diameters.

Key words: rock salt; cavity dissolution; submerged free jet; dead-end channel; sizes of cavity.
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