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lMpoaHanisoBaHO cy4YacHWA CTaH 3acTOCyBaHHS MiHW BUCOKOI
KpaTHOCTI sk 3acoly noxexoraciHHa o6’eMHMM crnocobom Ta
06r'pyHTOBaHO HeOOXigHICTb po3pobrneHHst B YKpaiHi MOXEXHUX
CTBOMiB-reHepaTopiB  NiHW  BWCOKOi  KpaTHocTi. [MpoBegeHo
NaTeHTHUA MOLWYK MPUCTPOIB ANS reHepyBaHHA MiHW BUCOKOI
KpaTHOCTI 3 pobo4mnx po34vMHiB MiHOYTBOPHOBaYIiB, e BKasaHo Ha
0COONMMBOCTI  CKMagHWKIB Mig 4ac YTBOPEHHS MiHW BUCOKOI
KpaTHOcTi. HaBepgeHo pesynbTat  gocnimpkeHb  poboumx
napameTpis po3po6neHnx eKcnepuMeHTarbHUX 3paskiB
reHepatopiB MiHXW BWCOKOI KPaTHOCTi BEHTUMATOPHOrO Ta
©XEKLiNHOro TMNiB. YCTaHOBMEHO 3aNeXHiCTb BEMUYNHM KPaTHOCTI
NiHW, NPOAYKTMBHOCTI 3a NIHO Ta KiNlbKOCTi BUTPa4YeHoro podbo4oro
PO34MHYy Bif CMiBBIAHOLWEHb FEOMETPUYHMX PO3MIPIB CKNaaHWKiB
reHepaTtopiB i BUTpPaATK (TUCKY) poGO4Oro po34yunHy niHOyTBOpOBaYa
Ta BUTPATU NOBITPSAHOro NOTOKy. Po3pobneHo ABa yHKUiOHaNbHi
MaKeTn reHepaTopiB NiHNW BWUCOKOI KPaTHOCTI EXeKUiHOro Ta
BEHTUMATOPHOrO TUMY.

Bimomo, 1110 Ha cbOro/iHI B YKpaiHi HaWO1LIbIIT
PO3IMOBCIOJKCHOID BOTHEracHOI0 PEYOBHHOIO €
BOZA, IO TOJAETHCA y BUIIIAMAI KOMITAKTHHUX YU
po3nmiIeHnX CTpyMmeHiB. Pasom 3 TmM, HH3Ka
BIIACTHBOCTEH BOIH YCKITaTHIOE abo
YHEMOXJIMBIIIOE 11 3aCTOCYBaHHsI JUIsI TaciHHS
MIEBHUX TOPIOYMX PITUH 1 TBEPAUX TOPIOYUX
marepiamiB. ToMy mis Ied MOXKEKOTACIHHS
3aCTOCOBYIOTh ¥ IHIIII BOTHETAaCHI pPEYOBHHH,
30KpeMa IIiHOYTBOPIOBAUl, 3 BOJMHUX PO3UYHHIB SKUX
3a  JIOTIOMOTOI0  CHeIiaJbHOTOo  OOJaJHaHHS
TEHEPYIOTH ITiHY.

Y noxexHo-pATyBaabHUX Tiaposnizax JCHC
YKkpainum HaidacTilne BHUKOPHCTOBYIOTH 3acOo0H
TeHepYBaHHS IHU HU3BKOI KpaTHOCTI (KpaTHICTh
mian He Oinpmr HiK 20) Ta cepeaHboi KpaTHOCTI
(xparrictes mian Big 21 mo 200). Taky miHy
OTPUMYIOTH i3  3aCTOCYBaHHSM  BiJIITOBITHHUX
CTBOJIIB-TEHEpATOpiB, MPUHIUI POOOTH  SKUX
0a3yeTbcsl Ha  ©KEKIli IOBITPS CTpyMEHEM
pO34HHY, 10 TOJAETHCA Yepe3 cTBoN. Ha xanb, Ha
OCHAIIIEHH]I ¥ TMOXXESKHO-PATYBATBHUX ITiAPO3Iiaax
JACHC VYxkpaiHu OpakTHYHO BIICYTHI 3acO0M UM
oOnamHaHHS JUIA TEHEpPYyBaHHS IIiHU BHCOKOI
kpaTHOCTi (KparHicTe miHu ToHan 200). Jlume B
IMOOJUHOKUX BUITaaKaX HasBHI aumococu JI1E-7 3
niHoreHepyBansHUM npuctpoem I1I'Y-120, sixi He
3aCTOCOBYIOThCS TMiJ Yac TIOKEXKOTAaCiHHA, a
30epiraroThCs Ha CKIIAJax SIK TEXHIYHO Ta (i3UIHO
3acrapine ycrarkoBaHHs. Jlo TOTo Xk, 32 HassBHUMH
JAHWMH, Ha ChOTOJHI JKO/IeH 00’eKT B YKpaiHi He
o0raTHaHO CTaIiOHAPHOIO CHUCTEMOIO
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MIOYKEKOTACIHHS TITHOK BHCOKOI KpaTHOCTI. 3 Tri€i
NPUYMHU 3aCTOCYBAHHS IMIHU BUCOKOI KPaTHOCTI SIK
3aco00y TOXEXKOTaciHHA 00 €MHHUM  CITOCOOOM
(bakTHYHO HEMOXXJIHBE. BiamoBimHO, TaciHHS
MOKESK Yy MWABAIBHUX Ta IHIMHX MOMIOHUX
IPUMIIIEHHSIX 3 BHUCOKHM CTyIICHEM
TEPMETHYHOCTI, & TAKOX aHTapiB IS MOBITPSHUX
CyJIeH Ta IHIMUX MOAIOHUX 00’ €KTIB YCKIaTHCHE.
3Baxaroun Ha 1ie, B YkpHJ/IIL[3 mocraBieHo
HAYKOBO-JIOCIIAHY poboty «IIpoBectn
JOCJIIDKEHHS 1010 BU3HAYECHHS TEXHIYHUX PIlLICHb
JUIS TeHEePYBAaHHA IIHM BHCOKOi KPaTHOCTI», ¥y
MeXaX SKOi IPOBEIECHO aHATITHYHI JOCHTIIKCHHS,
ONpanboOBaHO  HOPMATHBHI  JOKYMEHTH  Ta
3MIHCHEHO TATeHTHUI MOIIyK MO0 OTPUMAaHHS
MMHA BUCOKOI KpPAaTHOCTI Ta TEHEPATOpPIB INHH
Brucokoi kparHocti (mami — ['TIBK), y pesymbrarti
SIKFX BCTAHOBIIEHO, IO y MPOBITHUX KpaiHaX CBITY
3actocoByroTh gnBa THmu [TIBK: mepeHocHi
(BEHTHIIATOPHI, JIe TIOBITPS AJIs TeHEpyBaHHS MiHH
NOJA€ThCSI 32 JOMOMOTOI BEHTWIATOpA) Ta
cTamioHapHi  (eXeKkuiHi, [ae TOoBITpA I
TeHepyBaHHS IMHA BCMOKTYETBCS  poOOYNM
po3unHoM). [lo Hux Hanexats Bupoon «KNAFFCO»
(O6’eanani Apabebki Emiparn), «JET-X» (CILA),
«Renz GmbH» (Himeuunna), «Sainath Fire»
(Tamis), «BKG 200», TITIBK (E), TI'BIIE
«®aBopur», I'BII-50 «®Dennxc», JIBIIE-200
«bypyn», «Atnant» (Pocis) Tomo. IlarenTHi
JIOCTIKEHHS BKa3aJli HA HASBHICTh Pi3HOMAaHITHUX
TEXHIYHUX PpillIEHb 100 TEHEpYBaHHS IIiHU
BUCOKOI  KpaTHOCTI,  MepeBaKHa  KUIBKICTb
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3HAalICHUX JOKYMEHTIB CTOCY€TBHCS IMOKpAIICHHS
podorn ITIBK Tta Oinbm edexkTuBHOTO iX
BUKOPUCTAaHHSI ISl TaciHHS TOXKEX, HAaTOMICTb
BOHU MICTITh 00OMaltb iH(opMaIllii o0 Mooy 0BU
W TEXHIYHMX XapaKTEPUCTUK MiHOTCHEPATOPiB.
Pazom 3 1M, B YkpaiHi BiANOBiZHE OO0JIaHAHHS,
3okpema ['TIBK, cepiiiHo HE BUPOOISETHCS.

UunHai B €Bpomi HOPMH 111010 KOMIIOHEHTIB
cucTeM miHHOTO moxexoracinas EN 13565-1 [1],
ski B Ykpaini npuitasto sk JCTY EN 13565-1 [2],
a TaKoX 1HII HOPMATHUBHI JTOKYMEHTH HE MICTSTh
TIOJIOXKEHb, SIKI BIAMOBIAaIM O HAa MUTAHHS PO TE,
skuM unHOM moOynyBatu I'TIBK. Tomy wmeroro
BHIIE3a3HAYEHOT POOOTH OyJIO EKCIIEPUMEHTAIIbHE
BHU3HAYEHHS 3JIC)KHOCTI TEXHIYHUX XaPaKTEPUCTUK
3aco0y i1 OTPUMAaHHS IIHM BHUCOKOI KPaTHOCTI,
30KpeMa, CIIiBBiJIHOIIEHb T€OMETPHUYHUX PO3MIpiB
CKJIaJIHUKIB, BUTPATH (TUCKY) pOOOYOr0 pO34MHY
MiHOYTBOPIOBaYa, BUTPATH TOBITPSHOTO IOTOKY Ha
HOr0 OCHOBHI TIOKAa3HWUKH: KpATHICTH IiHH,

MPOAYKTHBHICTH 32 MIHOIO Ta ITMTOMAa BUTpaTa
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T

)
T ‘

a)

poboYoro po3urHy MiHOYTBOPIOBa4a HA OJHHHUITIO
00’eMy oziepKaHoi MiHU.

3 BUKOPHUCTaHHSIM DPE3yJbTaTiB aHaTi3yBaHHS
JiTepaTypHUX JaHuX IS MIPOBEICHHS
eKCIePUMEHTAIbHUX  AOCHIIKEHb 3  METOI0
omiHIOBaHHS  poOoumx  mapamerpiB  [TIBK
BEHTUJISITOPHOTO THITYy OyJ0 po3poOjieHO Ta
BUTOTOBJICHO eKCTIepUMEHTATIbHU I 3pa3ok
¢ynakmionansaoi mozeni ['TIBK 3 TkanmHHOMIO
CITKOIO MiHOYTBOpeHHsS (Jami — QyHKIiOHaTBHA
moaens [TIBK 500BT, ne 500 — miamerp nonareit
BEHTUJIATOpa, MM, B — BeHTUnATOpHUd Tum, T —
BUKOHAHHS CITKU MIHOYTBOPEHHS 3 TKAHWHH ).

Oyukmionansia  mogens [TIBK  500BT
CKJIAZIA€ThC 3 TAaKMX OCHOBHHX BY3JIB: OCHOBHMH
MOBITPSIHUN  €JICKTPUYHHUIA BEHTHJIATOP, KOPIYC
I'TIBK, T1IpaBIiaHIHA TpyOOompoBij 3
PO3NUIIOBAILHOIO (OPCYHKOIO, TKaHMHHA CITKa
MiHOYTBOPEHHSI.

3aranpHuU  BUJA  (QYHKI[IOHAIBHOT
I'TIBK 500BT naBeneno Ha pucyHKy 1.

Mozaenl

B)

Pucynok 1 — 3aranehuii Bua ¢pyHkuionaisaoi moaerni ['TIBK SO0BT:
a) BUJ criepely; 0) BUJ 33a/1y; B) BUJ criepeny (0e3 CiTKM MIHOYTBOPEHHsI) Ha PO3MMIIOBAILHY (POPCYHKY

Texuiuni xapakrepuctuku pyaknionansaoi Mogeni ['TIBK S00BT naBeneno amkye.
1. TexHi4HI XapaKTEPUCTUKN BEHTHIIATOPA, IO 3aCTOCOBAHO:

— Mapka

— THII

— NIPOAYKTHBHICTb 33 MOBITPSM, M°/TOJ

— JiameTp JomnaTten, MM

— MOTY)KHICTh €IEKTPUYHOTO JBUTYHA, BT

— HaIpyra eJIeKTPOKHUBIICHHS, B

— MBHJIKiCTH 00epTaHHs, 00/XB

— CTYMiHb 3aXUCTY 000JIOHOK €IEKTPOIBUTYHA

YWF4E-500B,;

OCBHOBHH, 3 30BHIIITHIM POTOPOM;
6420;

500;

420;

220;

1320;

IP 54.

2.V xoHctpykuii yHkionansHoi Mmozeni I'TIBK 500BT 3acrocoBaHo TaHreHLIaIbHUA pO3MUIIOBAY
pimaE ¢dipmu «Lechler» mapku 423.128 3 (hakeqoM pO3MHITIOBaHHS «IIOBHUH KOHYC», 3 KyTOM KOHYycCa

posnuitoBanHs 120°.
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3. Sk ciTKy MiHOYTBOpEHHS 3aCTOCOBaHO MepPPOPOBaHY CHUHTETUYHY TKAaHUHY. 3aralbHUH BHUJ
(parMeHTa TKAHHHHU MHOTEHEPYIOYOi CITKU HaBEJECHO HA PUCYHKY 2.

0)

PucyHok 2 — 3aranpHuii BUMIIA] pparMeHTa TKaHUHU CITKH ITIHOYTBOPEHHS:
a) BurIsI nepdopatii; 6) po3mipu nepopanii (p=3,3 MM, w=2,0 MM), Zie p — M>)KOChOBA BIZICTaHb MI3K
0oTBOpaMu nepdopailii, w — aiaMeTp OTBOPY

CyTI) METOAUKU CKCIICPUMCHTAIIbHUX
JOCITIJIKEHb T0JIsirajia Y BU3HAYeH1 KPaTHOCTI MiHU
ta mnpoaykrtuBHocti ['TIBK 500BT 3a miHoto,
BUTpaTH PoOOYOro po3vMHY IMIHOYTBOPIOBaYa Ha
oJlepKaHHS  00’e€My MiHM, HEOOXIAHOT  JUIs
3aII0BHEHHS MipHOi eMKocTi 06’emom 9,3 M° Ta
KUIBKOCTI BHMTPaue€HOro po00Y0ro po34HMHy Ha
OJIepKaHHS OJHOro0 KyOIYHOro MeTpa WiHH 3a
Pi3HUX BHUTpaT pobouoro pO3UnHYy
miHoytBoproBaua: 109 yi/xB, 118 n/xB, 126 1/xB Ta
134 n/xB, 1O BIiANOBIaIM 3HAYEHHSIM THCKY
po0OYOro  po3YMHYy IMMHOYTBOPIOBaua  IEpe.
posmmmoBadeM 6 Gap, 7 06ap, 806ap Ta 9 Oap

BiAIOBITHO, 3a Ppi3HUX CITIBBITHOIIIEHD
MPOJAYKTHBHOCTI PO3MHIIOBAIBEHOI (DOPCYHKH 10
NPOJYKTHBHOCTI BEHTHISATOPa (IPOIYKTUBHICTh
BEHTUJIATOPA HE3MIHHA 1 CKJIaJa€ HE MEHIIe HIX
6420 M3/r011) Ta 3a PI3HUX CIIBBIIHOIICHb IO
MONIEPEYHOT0  Tepepisy  OTBOPY  KOPIYCY
BEHTUJIATOPA J0 CyMapHOi IO mephopoBaHUX
OTBOPIB y ciTii miHOyTBOpeHHs, a came: 1:2 (K. =
2), 1:3 (K¢ = 3) ta 1:4 (K = 4) BianosiaHo.
PoGounii MOMEHT MPOBEACHHS
EKCIIEPUMEHTAIbHUX JOCHIKeHb ()YHKIIIOHAIBHOT
mozem I'TIBK 500BT HaBeneHo Ha pUCYHKY 3.

Pucynoxk 3 — PoGounii MOMEHT IPOBEICHHSI eKCIIEPUMEHTAIBHUX J0CiKeHb (QyHKiioHansHoi Mozern ['TIBK 500B

JU1st  TpoBeAeHHS  EKCHEPHMEHTAIBHHUX
nociimpkens ITIBK exekuiliHoro tumy Oyio
PO3pO0IIEHO Ta BUTOTOBJIICHO EKCIIEPUMEHTAIBHHUN
3pazok  ¢yHKmioHameHOI Moxmeni [TIBK 3
TKaHMHHOIO CITKOIO MIHOYTBOpEHHS (mami —
¢ynakmionansaa Moxens ['TIBK 600ET, me 600 —
BHyTpiluHi# niamerp xopmycy I'TIBK, mm, E —

16

exekuiinnii Tmn; T — BHKOHAHHS  CITKH
MMHOYTBOPEHHS 3 TKAHIHH).

OynkuionansHa wmozens I['TIBK 600ET
CKJIafaeTbCcid 3 TaKMX OCHOBHHMX BY3JIB: KOPIIYC
I'TIBK, 610k po3nuimoBadiB, CiTKa MiHOYTBOPEHHS.

3aranpHUi BUA  (QYHKLIOHAJIBHOI Mozeni
I'TIBK 600ET HaBeneHo Ha pUCYHKY 4.
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a)

PucyHnok 4 — 3araneHuii Bua ¢pyHkuionansHoi Mozeni ['TIBK 600ET:
a) BUJ criepey; 0) BUI 33a11y; B) BUJ criepeny (0e3 CITKH MiHOYTBOPESHHS) Ha OJIOK PO3IUITIOBAYIB

TexHiuHl XapaKTepUCTHUKH  (DYHKIIOHATHHOT
moxeni I TIBK 500ET HaBeneHO HUXKYE.

1.V xoHcTpykuii QyHKIIOHAIBHOT Moz
I'TIBK 500ET 3actocoBaHO O0JIOK pO3MHIIIOBAYIB,
o0 CKIAgaeTbcs 3 OAHOTO  (IIEHTPAIBLHOTO)
TaHTCHIIAJBHOTO PO3MWIOBaYa piAuHU  (hipMu
«Lechler»  mapkm  423.128 3 (akenom
PO3MUJIIOBAHHSI  «TMIOBHUM  KOHYC», 3 KyTOM
PO3IMUITIOBAHHS 120° Ta JOTHPHOX
EKCIEPUMEHTAIbHUX PO3MUIIIOBaYiB 3  (PaKesom
PO3MUJIIOBAHHSI  «TIOBHUM  KOHYC», 3 KyTOM
posmutoBaHHs 12°.

2.5k CiTKy TIHOYTBOPEHHS BHKOPHCTAHO
nephopoBaHy CHHTCTHYHY TKAaHWHY aHAaJOTidHO
3acrocoBaniii y 'TIBK S00BT.

CyTb METOIUKU EKCIIePUMEHTAITBHUX
JOCITIJKEHb TIOJIATalla Y BU3HAUCH] KPATHOCTI MiHH
ta mnpoxaykrtuBHocti ['TIBK 500ET 3a miHoto,
BHTpaTH poOOYOro po3dMHYy MiHOYTBOpIOBada Ha

oliep)KaHHsA 00’eMy MiHM, HEOOXIJHOI  JIs
3aIOBHEHHS MipHOi eMKocTi 00’emom 9,3 M° Ta
KUIBKOCTI BHMTPAu€HOro pPo00YOro po34MHy Ha
CTBOPEHHSI OJTHOTO KyOIYHOTO METpa MiHK 32 Pi3HUX
BUTpaT po0OYOT0 pPO3YHMHY IIHOYTBOPIOBAYA:
114 n/xB, 124 n/x8, 140 n/xB Ta 148 n/xB, Mmoo
BIJINIOBIIaJIM 3HAYCHHSIM THCKY POO0OYOro pO3YMHY
MIHOYTBOpIOBaYa Iepel pOo3MuiIoBadeM 6 Oap,
7 6ap, 80ap Ta 9 0ap BIAMOBIOHO, 3a pPI3HUX
CHIBBIJHOIICHb IUIOIII TMONEPEYHOr0 Iepepizy
OTBOpY KOPITyCy T€HepaTopa J0 CyMapHOI IUIONIi
nephOopoBaHUX OTBOPIB Y CITII MIHOYTBOPEHHS, a
came: 1:2 (K. = 2), 1:3 (K. = 3) 1a 1:4 (K. = 4)

BIJIIIOBIIHO.

Pob6oumii MOMEHT MIPOBEJICHHS
eKCIIepUMEHTAIBHIX JOCIIiKEHb
excrepuMenTtanpHoro  3pazka [TIBK  600ET

HAaBEJICHO Ha PUCYHKY 5.

Pucynok 5 — Po6ounii MOMEHT IIpOBEIEHHS! €KCTIEpUMEHTATIBHIX JOCIIPKEHb eKCTiepuMeHTanbHOTo 3pazka [ TIBK 600ET

[lim wac excmepuMeHTaTbHUX JOCIIKEHBb
Bkazanux ['TIBK BuxopucroByBamu 6 % BoaHUI
PO34YHH MIIHOYTBOPIOBaYA 3araibHOTO MPU3HAYCHHS
JUTS TaciHHS MOXKeX «Anbnen» supoOHunTBa TOB
«Anpxim» (Ykpaina) 3a TY VY 24.6-32740136-
001:2006 31 3minamu Nel-4,

[lin wac mnpoBeneHHS EKCIEPUMEHTAIbHUX
JOCIIDKEHb  3aCTOCOBYBAJIM  METOZ  NPSIMOTO
BUMIPIOBaHHS TPHUBAJOCTI 3allOBHEHHS MIHOIO
MIpHOI €MKOCTI (3a pe3yJibTaTaMH BiZ€03HOMKH),
HiCJI YOro HUISIXOM MaTeMaTHYHUX PO3pPaxyHKiB
BU3HAYAIH:
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1. Kpatnicts minu (K) 3a popmyroro:

9300 (1)
T Qp Xt
ne 9300 — 00’eM MipHOI €EMKOCTI, JI;
Qp— BUTpaTa poOOYOr0  PO3UHHY
MiHOYTBOpIOBaYa, JI/XB;
t— TPHUBAJICTh 3alIOBHEHHS MiHOIO
MIipHOT EMKOCTI, XB.
2. [IpoiyKTUBHICTB I'TIBK 3a MiHOIO
(Q,,, M*/ron) 3a popmyioro:
_ QpXKX60 )

QTL 1
1000
3. Butpaty po6o4oro po3unHy MiHOyTBOpIOBaYa Ha
oJlepKaHHS 00’e€My MiHM, HEOOXIAHOT  JyIs
3arO0BHEHHs MipHOT eMKOCTi (V,, 11) 32 hopmyJio10:
_ % (3)

="
4. Butpaty po004Y0ro po34yuHy MMiHOYTBOpIOBaYa Ha
CTBOPEHHS OJHOI0 KyOI4HOro MeTpa IiHH
(Voo /M) 3a popMyII0H0:

_ Vpx1000 4)
Von = 9300 '

Pesynbratu po3paxyHKiB HaBEACHO HA PUCYHKY O.

KparuicTs ninm

NpoayKTusHIiCTL |
renepatopa 3a ninoio, |
w/rop

Burpara pobovoro

POIUMHY 24 \
nikoyTsopiosaya, n/m’ I | | b 22
RGN /
L il
18 /
N 60 70 80 9,0  Tucx, 6ap
- - - - I'TIBK BEHTUIATOPHOrO TUILY; -----~ I'MIBK exexuiiiHoro tuiy

PucyHok 6 — 3ayie)xHOCTI KpaTHOCTI ITiHH,
npoxykruBHocti I TIBK 3a miHoto Ta BuTpaTu podo4oro
PO3YMHY Biji poOOYOTrO TUCKY

3arayibHUN BUTIISLT (PYHKIIOHATIBHUX MOJEIICH
I'TIBK, ski Oyji0 po3po0ieHO 1 JOCHiIKEHO,
HaBEJACHO HA PHUCYHKY 6, a iX  TexHiuHi
XapaKTEPUCTUKU — y Ta0uIIi 1.

PucyHok 6 — 3aranpHuii BUIIS 3pa3KiB GpyHKIioHansHEX Moaenei [TIBK:
a) BEHTHJIATOPHOI'O THITY; 0) €KEKIIHHOTO THITY

Tabmuis 1 — TexHiYHI XapaKTePUCTUKH 3pa3KiB PYHKIIOHATFHIX MOJIENel TeHepaTopiB MiHU BICOKOT

KpaTHOCTI
Ne HalimenyBaHHA moKa3HMKa Tun I'TIBK
Bentunstopanii | Exxexkuiitanit
1 [ToTyXHICTh €JIeKTPOABUIYHA BEHTHJIATOPA, BT, He Oinbliie 420 —
2 HowminaneHa Hampyra eJIeKTpOKuBIcHH, B 220 —
3 Butpara po3unHy niHOyTBOpIOBaya, JI/XB, He OisbIie 120* 140**
4 KparHicTp niHM, HE MeHIIe 545 530
5 TIpOyKTHBHICTb 3a IiHOIO, M°/TOJI, HE MEHIIIE 3800*** 4800***
6 JoBxxnHa, MM, He OlJIbIIIe 640 1220
7 Bucora, MM, He Oiblie 680 680
8 [IupuHa, MM, He OlITbIIIE 660 660
9 Maca, kr, He Oinblie 26 33

[Ipumitka * —3a Tucky 7 Gap; ** —3a THCKy 8 0ap; y pa3i BUKOPHUCTAaHH IHOYTBOPIOBaYa «AJIBIICH»

18
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[Mpuknan BCTaHOBJICHHS 3paska
¢yukuionansaoi mozeni I'TIBK BenTunstophoro
TUIy Ha TEXHOJOTIYHOMY JIIOKOBI KaOeIbHOTO

IIpuknan BCTaHOBJICHHS 3paska
¢yukmionanpaoi Mozeni I'TIBK exekuiiiHoTO THITY
JUTS. BUKOPHCTAHHS Y CKJIaJll CTAI[lOHAPHOI CHCTEMHU
MIHHOTO ITOXKEKOTaCiHHS MTIHOK BHCOKOI KPaTHOCTI
HaBelIEHO Ha PUCYHKY 8.

- RNV

Pucynox 8- Ilpukinaay cramioHapHOTO BCTAHOBIICHHS
(GYHKIIOHAIBHOT MOJIENI TeHEePATOPY MiHU BUCOKOT
KpaTHOCTI

Takum  9WHOM, TIPOBEAEHI  AHANITHYHI
NOCTIDKEHHS ~ Janmd  3MOory  OOrpyHTyBaTu
KOHCTPYKIiHHY  MOOyIoBY  (DYHKIIiOHAIHHHX
MOJIeNield  CTBONIB-TEHEpATOpiB MIiHM  BHCOKOI
KpPaTHOCTI BEHTHJIATOPHOTO Ta €XKEKIIHHOTO THUIIIB,
a TakoX BUTOTOBHTH iX 3 BHUKOPHUCTAHHSIM
KOMITOHEHTIB 3aBOJICBKOTO BUPOOHUIITBA.
[IpoBeneni  ekcrepUMEHTAIBHI  JIOCIIDKEHHS

poboumnx mapaMeTpiB CTBOpPEHUX (PYHKITIOHATHHUX

TYHEII0O 3 METOI0 WOro BHKOPUCTAaHHS Yy CKIami
CTalllOHAPHOT CHUCTEMH TMOKEKOTACIHHS MiHOIO
BHCOKOT KPaTHOCTi HaBeJICHO Ha PUCYHKY 7.

MoOJieNieil  JI03BOJIMJIM  BCTAHOBUTH  3QJICKHICTD
BEJIMYMH KPATHOCTI IiHH, MPOAYKTHBHOCTI 3a
MIHOK Ta KIJBKOCTI BHTPAUYE€HOr0 poOOYOro
pPO3UMHY  BiJl CIIBBIAHOIIEHbL TI'€OMETPUYHHUX
PO3MIpIB CKIIQJIHUKIB CTBOJIB-TEHEPATOPIB IiHU i
BUTpaTU (THCKy) poGouoro pO34uHy
MHOYTBOPIOBaYa Ta BUTPATH MOBITPSHOTO ITOTOKY.
[IpoBemeHHsT WX JOCHDKEHb Jalo  3MOTY
BU3HAYUTH Jiana3oHd poOouYuX IapaMeTpiB, 3a
SKMX (QYHKIIOHAJbHI MOJENI CTBOJIB-T€HEPATOPIB
MHA BUCOKOI KPaTHOCTI 3a0e3MeuyloTh HakKparie
TeHEepYBaHHS TIHH Yy pa3i  BHUKOPUCTAHHSI
MIHOYTBOpPIOBaYa 3arajibHOTO TPU3HAYCHHS JUIS
TaCiHHS MTOXKEXK «AJBIICHY.

Hamami  mepenbauaeTscss  OmiHUTH — pobodi
napaMeTpy CTBOPEHHX (PYHKIIOHATHHUX MOZETeH
CTBOJIIB-TEHEPATOPIB MiHA BHCOKOI KPaTHOCTI ¥y
pa3i BHKOPHCTAaHHS IHIIMX MHOYTBOPIOBAYIB,
30KpeMa, BOTHETACHUX PEYOBHH, PO3POOICHUX
CHEIialbHO JJISl TaciHHS TMOXEX MIHOK BHCOKOI
KpPaTHOCTI, K1 BiJIMIOB11AIOTh BAMOTaM
JACTY EN 1568-2 [3]. OuikyeTrbcs, IO 1€ JacTh
3MOTy  OOIpYHTYBAaTH  BUXimHI  JaHi 1A
pO3pOONEHHS]  HOPMAaTHUBHUX  JOKYMEHTIB 1
BUTOTOBJICHHSI TPOMHCIIOBHX JOCIITHUX 3pa3KiB
CTBOJIIB-TEHEPATOPiB TIHH BHUCOKOI KPATHOCTI
BEHTHJIITOPHOT'O Ta SKEKI[IHHOTO THIIB, a TAKOX
BUNPOOYBaHb IIMX 3pa3KiB Ha BIiJIOBIIHICTH
Bumoram JICTY EN 13565-1 [1]. Hamaromxenus
CepiHHOTO BHPOOHUIITBA X CTBOJIB JaCTh 3MOTY
KOMIUIEKTYBaTH HUMH TOXKEXKHI aBTOMOOLT, a
TaKO)K BUKOPHUCTOBYBATH iX y CKJIaJi CTAIlIOHAPHUX
CHUCTEM TOKEKOTaCiHHS MIHOI0 BUCOKOI KPaTHOCTI.
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EN 13565-1:2003+A1:2007 Fixed firefighting systems —
Foam systems — Part 1: Requirements and test methods for
components.

JCTY EN 13565-1:2015 CranioHapHi CUCTEMH
mokexxoracinas. CHCTEMHM  THHHOTO — ITOYKEKOTACiHHSL.
Yacruna 1. Bumorm 10 KOMIIOHEHTIB Ta METOIM iX
punpoOysanas (EN 13565-1:2003 +A1:2007, IDT).
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components.

DSTU EN  13565-1:2015  Stacionarni  sistemi
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Chastina 1. Vimogi do komponentiv ta metodi ih
viprobuvannja (EN 13565-1:2003 +A1:2007, IDT). Chinnij
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JCTYVY EN 1568-2:2014 BorneracHi pPEUOBHHU.
IlinoyTBOpIoBaui. Yacruna 2. Bumorn zo
MiHOYTBOPIOBAUiB, MIPU3HAYECHUX UL raciHHA

BOJIOHEPO3YNHHUX TOPIOYMX PIAMH IHHOK BHCOKOL
KpaTHOCTI, 0 ToaeThbes Ha oBepxHIo (EN 1568-2:2008,
EN 1568-2:2008/AC:2010, IDT).
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DSTU EN 1568-2:2014 Vognegashi rechovini.
Pinoutvorjuvachi. Chastina 2. Vimogi do
pinoutvorjuvachiv, priznachenih dlja gasinnja

vodonerozchinnih gorjuchih ridin pinoju visokoi kratnosti,
shho podaet'sja na poverhnju (EN 1568-2:2008, EN 1568-
2:2008/AC:2010, IDT).
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EFFECT OF OPERATING PARAMETERS UPON PERFORMANCE OF FUNCTIONAL
SPECIMENS OF HIGH EXPANSION FOAM GENERATORS
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high expansion foam generator, foam The issues related to application of high expansion foam as
expansion, concentration of foam flooding fire extinguishing agent as well as necessity of the
solution, nozzle, sprayer of foam development of high expansion foam generators in Ukraine are
solution of foam concentrate considered. Patent search concerning appropriate devices for

generation of high expansion foam from foam solutions was
conducted and it showed specific features of the components when
generating high expansion foam. The results of the research of
operating parameters of prototypes of high expansion foam
generators of fan and ejection types are presented. For high
expansion foam generators of fan type dependence of foam
expansion, foam solution flow rate and amount of spent foam
solution on the performance of the spray nozzle at different
pressures and ratio of fan performance to the spray nozzle
performance was established; the ratio of the cross-sectional area
of the fan to the total area of the perforated holes in the foaming
grid was studied, too. For high-expansion foam generators of the
ejection type dependence of foam expansion, foam solution flow
rate and amount of spent foam solution on the capacity of the spray
nozzle unit at different pressures, foam solution flow rate to the total
area of the holes in the foaming grid, and ratio of the cross-
sectional area of the generator to the total area of the perforated
holes of the foaming grid were studied. Functional models of the
mentioned types of generators (both ejection (aspiration) one and
generator equipped with fan (air blowing unit)) were developed,
created and tested for the purpose of derivation of appropriate
relations between their conditions of use and performance. At the
same time, high expansion foam generators of fan type by their
weight and size parameters are intended for use in the divisions of
the Operative and Rescue Service of Civil Protection of the State
Emergency Service of Ukraine as portable firefighting units. Such
firefighting units are intended to be installed first of all on any state-
of-the-art municipal fire engines equipped with autonomous AC
generators. High expansion foam generators of ejection type are
intended for use as firefighting units in foam firefighting systems of
various facilities with fire hazard.

BNUAHWE PABOYUX MNAPAMETPOB HA TEXHUHECKWUE XAPAKTEPUCTUKN
®YHKUMOHAIbHbIX OBPA3LIOB CTBOJIOB-TEHEPATOPOB MNMEHbI BbICOKOU
KPATHOCTU

A.M. TumoweHko, B.®. YysH, A.A. pados
YKpauHcKul Hay4HO-uccriedogameribeKul uHcmumym epaxdaHckol 3awumel, YkpauHa

KIMKOYEBBLIE CJTIOBA AHHOTALNA

reHepaTtop rneHbl BbICOKOW KpaTHOCTH, [MpoaHanuanpoBaHO COBPEMEHHOE COCTOSIHME MPUMEHEHMS

KPaTHOCTb NeHbI, KOHLEHTpaLus NeHbl BbICOKOWM KpaTHOCTU B Ka4ecTBe CpeAcTBa NoXapoTyLLEHNS

paboyero pacTeopa neHoobpasoBaTensi, 00beMHbIM  cnocobom U obocHOBaHa  HeobXOAMMOCTb

neHoobpasoBaTerb, pacnbiuTENb pa3p86(3TKVI B YKpauHe MnoXapHbiX CTBOJIOB-T€HEPATOPOB MEHbI

pa6oyero pacTteopa neHooGpasosartens BbICOKOW KpaTHOCTW. I'Iposc::,ueH NaTeHTHbIN NMOUCK YCTPOMCTB AN
reHepauun neHbl BbICOKOW KpaTHOCTU M3 pabouynx pacTBOpoB
neHooGpa3soBatens, roe yKasaHo Ha 0COBEHHOCTU

COCTaBMAWMX BO Bpemsi 00pa3oBaHUA MeHbl  BbICOKOM
KpaTHocTU. TpuBeaeHbl pesynbTaTbl UCCRELoBaHWN pabounx
napameTpoB pa3paboTaHHbIX SKCNepVMeHTanbHbIX 00pasLoB
reHepaTopoB MeHbl BbLICOKOW KPaTHOCTM BEHTUIATOPHOTO MU
WHXXEKUMOHHOTO Tuna. YCTaHOBIeHa 3aBUCUMOCTb BENUYMHbI
KpaTHOCTM MeHbl, NMPOM3BOAUTENBHOCTU MO MEHE U KONUYECTBY
M3pacxofoBaHHOrO paboyero pactBopa OT  COOTHOLLEHWM
reoMeTpyyecknx  pasmMepoB  COCTABMSAOWMX  3NIEMEHTOB
reHepaTopoB K pacxogy (maeneHuio) paboyero pacteopa
neHooGpasoBaTenss W  pacxogy  BO3AYWHOrO  MOTOKa.
Pa3paboTtaHo ABa yHKUMOHASbHBIX MakeTa reHepaTopoB MNeHbI
BbICOKOW KPaTHOCTM 3)KEKLMOHHOIO U BEHTUNATOPHOIO TUNa.



