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AHoTauisi. TpyOonpoBou 31 3BYy’KEHHSIMH 3aCTOCOBYIOTh Y BOJIONOCTA4YaHHI, BOJIOBIABEICHH], BEHTHIISILIIT,
€HEepPreTHIll TOIIO. 3arajoM, JUIsl HAIMpHOI TiApaBIiYHOI CHCTEMH PO3IMKHEHOTO THIy 3a BHUTpATH PiAWHU
Q = const perymoBagbHa XapaKTepUCTHKA HAIOPY 3a 3aX0/1iB, HEOOXITHUX /ISl 3MiHIOBaHHS BTPAT €HEprii B
TpyOOIPOBOAI HAMIPHOI TiAPABIIYHOT CHCTEMH, Ta 0€3 HUX 3aJIeKUTh Bifl TIPaBIiYHOTO OMOPY PIIWHH PEry-
JLOBAHOT'O Ta HEPETYIBOBAHOTO BiINIIB TpyOoTpoBoay. Po3risaanu KopoTkuii TpyOONpOBi, B IKOMY pyxa-
€THCSI BoJIa Oe3 3MiH BIACTHBOCTEH, 32 BiJICYTHOCTI BILTMBY Ha HOTO HEperyJahOBaHWH Bijain. PerynsoBanuit
BiJILJI SIBJISIB COOOIO JIUISTHKY 3BY:KEHHsI TpyOu. [Ipu boMy 3MEHINIEHHS TUIOII MTOTIEPEYHOT0 TIepepizy Moxe
OyTH y BUTJISII TUTaBHOTO (KOH(Y30p) 1 pi3koro 3BykeHHsI. DYHKIiSl peTyItOBaHHS MICTUTh CITiBBITHOIICHHS
Koe(illi€HTIB BTPAT HANOPY IS WX MICIIEBUX TiAPaBIiYHUX OMOPiB. [{0 TOTO K, MepIIHii 3 HUX PO3TIISIATH
3 BUKOPUCTAHHSAM 3aXO0/liB, HEOOXiTHUX UIS 3MIHIOBAaHHS BTpaT €Heprii B TpyOOIpOBOIi HaMipHOT rifpaBiid-
HOT CUCTeMH, a Ipyrui 6e3 Hux. dopmysia s o0unciieHHs Koe(ilieHTa BTPAT HAIIOPY 33 CBOEIO CTPYKTYPOIO
BitoOpaskae juiie 3MiHy reomMeTpii Tpyou. [Ipudomy i mepioro BUMIaAKy KOPUTYBATBHAN MHOKHUK € 3MiH-
HUM 1 3aJISKUTH BiJI KyTa 3BYKeHHS KOH(Y30pa Ta JOBKWHU KOH(y30pHOi AinsHKY. [IpoTte, koedimieHT BTpar
HATIOpy JUIS TIEpIIOTo BUMAJKY € 3aBXKIM MEHIINM HiX JJs Apyroro. Bim’emHi 3HaueHHs (yHKIi peryso-
BaHHs BKa3YIOTh HA 3MEHIICHHsI BTPAT HANIOPY Ha 3BYXXEHHI TPYOOIPOBOY MPH BUKOPUCTAHHI BUIIIE3a3HAYE-
HUX 3aXO/liB, JIOJATHI — Ha 30UTbIIeHHs BTpaT Haropy. [lokazaHo, 1110 3MiHa TeOMETPUYHUX TTApaMETPiB JiIs-
HKH 3BYKEHHS HAIIPHOTO TPYOOIPOBOJY HAMipHOI TipaBIigHOI CHCTEMH BIUIMBA€ HA BTPATH HAIOPY SK Y
TpyOONPOBO/II, TaK 3arajioM i B yCii cCHCTEMI.

KurouoBi cioBa: 3By)xeHHsI TpyOH, HallipHUIl KOPOTKUI TpyOOIpoBiA, BTpaTh Hamopy, (GpyHKLisI peryio-
BaHHSI, T1IpaBIiuHUM Omip.

BCTYII Teneckomiuai Bomo3alipHi cropyau 3a0u-
paloTh BOAY 3 BEPXHIX IMapiB BOJOWMU
(puc. 2). Taxiit Bom03a0ip mpaioe B aBTOMaTH-
YHOMY PEXHMI BIAMOBIIHO 10 3MiHU TJIMOWHU

Tpy6omnpoBoau 31 3BYKEHHSIMH 3aCTOCOBY-
I0Th y BOJIOTIOCTa4aHHi, BOJIOBIIBEJCHHI, BEH-
THJIALT, EHEPTETHII TOIIIO.

: kepena Boau. s 3a0e3nedeHHsT aBTOMATH-
3a JICTY b EN 12845:2011, aBromaTn4Ha JUKep a I.[v .

. YHO PyXy B HIDKHINM YaCTHHI CIIOJTyYHUX eIeMe-
CIPHUHKIIEPHA CHCTEMA € CTAI[IOHAPHOKO CHCTE-

. HTIB BCTAHOBIICHO MPYXUHH [2].
MOIO TTO’KEKOTACIHHS, SIKY IPU3HAYCHO ISl BU-

. s . . HHS[ YHUKHCHHA HAKOIMMYCHHA B 3aBaHTa-
SABJICHHS ITOKEXK1 Ta 11 TaC1HHA BOJOIO HA P13HUX . .
. . KCHH1 MBUIKOT'O (I)lJ'IBTpa SaJIMIIKOBHUX 3a6py-
cTagiax abo CTPUMYBAHH PO3BHUTKY ITOXKCIKI1

- . JTHEHb TTICIIST HOTO TPOMHUBAHHS BUCX1THUM I10-
I 3a0e3IeUeHHsT MOXIMBOCTI Ii TaciHHA 3a

. o TOKOM BOJH 3aCTOCOBYIOTh BEPXHE MPOMHU-
JoromMoror iHmmx 3acobiB. [i pparmeHnt 30- : .
Gpaseno Ha pic. 1 [1] BaHHS (ijbTpa 3a JOMOMOTOI0 CHEIiabHOTO

npuctpoto. Taki mpHUCTpOi BHUKOPHCTOBYIOTH
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IIPU TIOM’SKIIEHHI Ta 3HE3aJII3HEHH] MUTHOI Ta
texuiunoi Boau [3, 150]. KoxkHe 3 qBOX 1uIeUei
TOPU30HTAIILHOTO 00EPTOBOTO TPYyOOIPOBOAY
MPUCTPOIO I BEPXHBOTO MPOMUBAHHS IIIBU/I-
Koro ¢inbTpa (puc. 3) Mae nekinbka TpyO 3 pi-
3HOI  IUIONICI0  TONEPEYHOro  Iepepizy
(puc. 4).

Jlnst HamipHOi TiIpaBIiYHOI CHCTEMH PO3i-
MKHEHOTO THITYy 32 3MiHHM IIBHAKOCTI PyXy pi-
muan o poekuHi dV/dX =0 perymoBanbHa
XapaKTepUCTHKA HAIOpy B TPyOOIPOBOI MpH
BUTIKaHHI pigvHu 3 HHOTO [4]:

H L)
~1+ 0w + (CHep )** + (Cper)* f(per)

ne Hsv, H— nanip y TpyOOIIpoBO/Ii BiIOBITHO
3a 3aX01B, HEOOX1THUX JIJIs1 3MIHIOBaHHSI BTpaT
eHeprii, Ta 0e3 HHX; O+ — KOCQIIIEHT, SIKUN
BpPaxoOBYe€ 3MiHY KOPEKTHBY KIHETUYHOI eHeprii
MOTOKY PiIMHH,

G’3M - .
Olsx = 1
(C.mp)per + (Cnp)Hep o

)

O3y, 0. — KOPEKTUB KIHETHYHOI €HEeprii MOTOKY
PIAVHE BIiAMOBIAHO 3a 3aXOiB, HEOOXITHUX
JUTSL 3MIHIOBaHHSI BTpAT €Heprii, Ta 0e3 HUXx;
(Cap)pers (Cup)uep — KOCDIIIIEHT IPUBEICHOTO TijI-
PaBJIIYHOTO OIMOPY BIAMOBIIHO PEryjIbOBaHOI
Ta HEPETryJIbOBAHOI JUISTHKH TPYOOIPOBOTY;

| — ?r
2 o o

ot ot
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Puc. 1. ®parmeHT BigramyKeHHS XUBHUIIBHOTO TPYOOIPOBOJY aBTOMATHYHOI CHPUHKIEPHOI CHCTEMHU:

1-10 — cnpunknepHuii 3pomryBad; 1-2, 2—a, 5-6, 6-b, 9-10, 10—c — AiISHKE PO3MOIiIEHOTO TPYOO-
a—d — BigramyXeHHs >KUBHJIBHOTO TpPyOOIPOBOIY
(J1iBa yacTMHA (parMEeHTY € CHMETPHYHOIO BIJTHOCHO OCi TpyOonpoBoy a—d)

mpoBogy l-a, 5-b, 9-c BigmosiaHo;

Fig. 1.

Schematic diagram of fragment of distribution pipe spur of automatic sprinkler system:

1-10 — sprinkler head; 1-2, 2—a, 5-6, 6-b, 9-10, 10— — sections of 1-a, 5-b, 9—c range pipe, respec-
tively; a—d — distribution pipe spur (left side of the fragment is symmetrical to its right side about a—

d pipeline axis)
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Puc. 3. Cxema 00epTOBOr0 MPHUCTPOIO AJIsI BEPX-
HBOT'O MPOMUBAHHS IIBUAKOTO (inbTpa: 1 —
cTiHKa QinbTpa; 2 — 0100 IS BiBEICHHS
MIPOMUBHOI BOJIH; 3 — PO3MOALTEHUH TpyOO-

) MpoBiZ; 4 — TOPU3OHTAIBHUN OOCPTOBHIA
TpyOOTIPOBi; 5 — KOHyCHA HacaaKa

Fig. 3. Schematic diagram of a rotating device for
top rinse of a rapid sand filter: 1 — wall of
the rapid sand filter; 2 — drainage gutter for
rinse water disposal; 3 — distributive pipe-
line; 4 —horizontal revolving pipeline; 5
— conical nozzle

Puc. 2. Cxema  TEJNECKOMIYHOTO  BOI03a00py:
1 — nomnaBok; 2 — KoHiYHA TpyOKa momadi
MOBITPS; 3 — CIOJXYYHHIA €IeMeHT; 4 — mpy-
JKMHA, 5 — BXigHa Jifika; 6 — TEIECKOIMYHO
3’eaHaHi TpyOHW; 7 — KONiHO; 8 — BifBigHA
Tpy0a;

Fig. 2. Schematic diagram of the telescopic water
intake: 1 — float; 2 — conical air supply tube;
3 — connecting element; 4 — spring; 5 — inlet
funnel; 6 — telescopically connected pipes;
7 — elbow; 8 — discharge pipe

Puc. 4. Cxema ropu30HTAIILHOTO 00EPTOBOTO TPYOONPOBOAY 3 OIYHUMH Hacaakamu (BU 3BepXy): 1 — ropu-
30HTaIbHA 00EepTOBa TPYOa; 2 — PO3NOALIEHUMA TPyOONpoBif; 3 — KOHYCHa Hacaaka

Fig. 4. Schematic diagram of horizontal revolving pipeline with side nozzles (top view): 1 — horizontal re-
volving pipe; 2 — distributive pipeline; 3 — conical nozzle
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L
G = A g 2GS ©)
L . . .
X-E — KOeQilieHT TifpaBIiyHOTO OMHOPY;
A — Koe(]iieHT TiAPaBIIYHOTO  TEPTS;

L, d — BiamoBigHO JOBXKHKHA Ta JiaMeTp TpyOo-
npoBony; X( — cyma Koe(ilieHTIB MiCIIEBOTO
rigpaBaigHoro onopy; (Cuep)= — KoedimieHT pe-
T'YJIIOBaHHSA, 1[0 BU3HAYAE 3MIHIOBaHHSA Koedi-
L[I€EHTa TPUBEJIEHOTO T1IPaBIIYHOTO OMOpPY Ha
HEperyIboBaHiil TUIHII TpyOompoBoay,

_ [(Cnp)Hep ]3M _(Cnp)Hep .

Cop)per + Cp gy +

(CJ HEp )** (4)

(Cper)* — xOCDIIIEHT peryTrOBaHHS, 110 BH3HA-
Yyae TIIMOMHY PEryJIIOBaHHS Ha PEryJibOBaHil
TUISTHIT TPYOOIpOBOTY,

(Cnp )per

(C.:np)per + (CJHP)HGP ta

(Qper)* = : (5)

f(per) — dyHKUis peryaroBaHHs, sSIKa BPaXOBY€
3ax0/11, HEOOX1H1 JIsl SMIHIOBAHHS BTpaT €He-
prii B TpyOOnpoBO/i HalipHO{ I'1IpaBIiYHOI CH-
CTEMH.

3a BUKOPHUCTAHHS 3aXO/liB, HEOOXITHUX ISt
3MIHIOBaHHSI BTpaT €Heprii B TpyOOmpoBoIl

[5, 249-250, 270]:

[(Cnp)per]sM = 6
= G [+ (pen)] ©
¢dopmyna (1) HaOyBae BUTISIIY:
Ha
H ’ ()

~1+ Ol + (Cﬁep )** + (Cper)**

ne (Cper)* — KoedillieHT peryrOBaHHS, 10 BH-
3Haya€ 3MIHIOBaHHS KoedillieHTa MPUBEAEHOTO
T1IpaBIiYHOTO OMOPY HA PETYIbOBAHIN TUISHII
TpyOOIpoBOIY,

56

_ [(C.mp )per]3M - (Cnp )per

G per + G e + O
META I METOAU JOCJII)KEHHSA

Meroro maHoi pobOTH € OOYMCIUTH 3Ha-
YeHHs (PyHKIIT peryItoBaHHs JAJ1s1 KOHKPETHOTO
BUMIAJKY. BUKOpPHCTOBYBAaTUMYThCS €MITIpHYHI
METOIH JTOCIKEHHS.

PE3YJIBTATHU TA ITIOACHEHHA

(Qper )*" (8)

3aranbpHi BTpaTH HAlopy B TPyOOINPOBOIAX 3
MOCTIOBHUM 3’€IHAHHSAM TUISTHOK TPYyO pi3-
HUX JllaMeTPiB, 3HAYCHHS SKUX 3MCHIIYIOTHCS
32 PyXOM piJIMHU, CTAHOBJIATH CyMy BTpaT Ha-
opy Ha OKpeMux aiisHkax (puc.5) [6, 38].
Y KOpoTKOMY TpyOOIPOBO/II 11i BTPAaTH HAIOPY
MO>KHA 3MEHIIIMTH B MICIX 3 €HAHHS TPYO 3
PI3HOIO TUIOMICIO MOMEpEeYHoro nepepizy. Tak,
PO3NOAITEHIA TPyOOTIpOBiX (pHc. 4) MOXKHA 3a-
IIPOEKTYBATU SIK KOJEKTOp 3MIHHOIO Iepepi3y
(puc. 6). [Ipore, 1715 TEIECKOMIYHOTO TPYOOTIPO-
Bo/y 0Oe3 BiAraiyXeHHs piaiuHHU Tpebda Mpormo-
HyBaTH 1HIII 3aX0/IH.

3axonu, HEOOXITHI JIsl 3MIHIOBAaHHSI BTpaT
eHeprii Ha pi13KOMY 3BYKEHH1 Kpyrjioi TpyoOu,
MaroTh OyTH €(EeKTUBHUMHU NPHU CTYIEHI 3BY-
KeHHs moToky m=0d%D?>0,250 [7], ne
D, d — niameTpu TpyO, SIKi yTBOPIOKOTH e Mi-
CLICBUH T1paBIIYHUMI OMIp.

VYBakaemo, 110 ICHYIOTb 3aX0/IH, SIKi IepeT-
BOPIOIOTH Pi3Ke 3BY)KEHHs TpyOu (puc. 7, ) B
IUIaBHE, a caMe: B KOH(Y30p 3 NPAMOJIiHIHHOIO
TBipHOIO (pHC. 7, b). OTxe, po3risgaemMo 3By-
KEHHs TpyOu SIK peryiboBaHy AUISHKY B TpY-
o6omposoxai. Tomy 3axoam, HEOOX1THI AJI 3Mi-
HIOBaHHS BTpaT €Heprii B TpyOONpoBoii, € Jie-
BHMH TUTHKY HA IIH JUTSHIT.

Toni popmynu (1) Ta (7) MmoxxHa TepenucaTu
SIK:

H
| -=
L (G ) = ©

=1+ (8,,,)- -F(per)

[Ipu oMy TSI PO3TIISIIYBAHOTO BHITAIKY
(GYHKIIIS peryTioBaHHS
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Gpedue

per

f(per) = 1, ) ne K — xoe(iuieHT oM’ AKIIEHHSs, IKWi Bpaxo-
BY€ 3MEHIIIEHHS BTPAT eHeprii B KOH(Y30pi mo-
PIBHSHO 3 BTpaTaMH €HEprii Ha pi3KOMY 3BY-

a00 3 ypaxyBauusam [6, popmy.ia (7.30)] scenni TpyGu [8, 147],

f(per) =k -1, (10)

'T-lr-r: —————— e ——— R e e e e
|
I
|
|

¢

Puc. 5. Cxema nocnigoBHOTO 3’€IHAHHS PYKaBiB CUCTEM TOXKEKOTaciHHs: H — Hamip, SIKUi CTBOPIOE Ha-
coc; hy, hy, hs — BTpatn Hanopy Ha AiIsHKaX JOBXKHHOM |1, |2, I3 Ta qiamerpowm d1, d2, ds BiamoBiaHO;
h — saranbhi BTpatu Hamopy; Q — BUTpara piauHu

Fig. 5. Schematic diagram of serial connection of the fire system hoses: H — pump head; hy, h,, hs — head
losses in sections with lengths 14, I, |3 and diameters di, d, ds, respectively; h — total head losses;
Q — flow rate

N === — —>

—|¢|—|¢n’1¢ﬂﬂ¢|_|ﬂ¢|_|¢r AR RERERR
(@) (b) (©)

Puc. 6. CxeMa KOJIEKTOPIB 3MIHHOTO TIEpEPi3y: a — 31 CTYMHYACTO0 3MiHOO mepepisy [9, 499]; b — 3 ko-
HigHOIO GiuHOM0 cTiHkof0 [10]; € — 3 mpodinsoBaHoro 6iuHOO cTiHKOO [9, 499]

Fig. 6. Schematic diagram of pressure distributive pipeline of variable cross section: a — with stepwise
change in the section with sharp branching [9, 499]; b — with a tapered side wall [10]; ¢ — with a
shaped side wall [9, 499]

T T T~

(@) (b)

Puc. 7. Cxema Tedii MOTOKY 3a 3BYKEHHS ITONIEPEYHOT0 Mepepizy: a — pi3ke 3ByxeHHs [9, niarpama 4.9;
14, 26]; b — nuaBHe 3ByxeHHs (koH(y30p) 9, miarpama 5.23; 14, 26]

Fig. 7. Schematic diagram of flow at a contraction of the cross-sectional area: a —sudden contraction with
sharp edges [9, Diagram 4.9; 11, 26]; b — converging nozzle with rectilinear boundary walls [9,
Diagram 5.23; 11, 26]
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K = (CJper)3M (11)
Cper
KoedimienT  miciieBoro  rigpaBiaiqHOTO

oropy KoH(y30pa 3 IpSAMOJIHIIHOIO TBIPHOIO
(puc. 7, b) 3aneKUTh BiJ KyTa 3BY>KEHHS Oc.n Ta
CTYICHIO 3BY)KEHHS MOTOKY M (i BIAMOBITHO
BiJ BiHOCHOT 1oBkuHU Len/d) [9, 331].

VY koH(dy30pi 32 T0CTATHHO BEITUKUX KYTIB
(0en>10°) Ta CTymeHiB 3BYKEHHS IOTOKY
(m < 0,3) miciis nepexo/y BiJ AUISHKH, sKa 3BY-
KY€ETBHCS, 10 IPSIMOi YACTUHU TPYOH MOTIK Bij-
pUBaEeThCS BiJ CTiHOK. Lle i 3yMOBIIIOE B OCHO-
BHOMY MiCII€B1 BTpaTH THCKY (0€3 BTpaT TUCKY
Ha rigpasiigae Tepts). [l{o Ouibme KyT Ocn Ta
MEHIINHA CTYMiHb 3BY>KEHHS M, TO OLIBIINM €
BIJpUB TIOTOKY Ta BIiJANOBITHO OUIBIIUMHU €
BTpaTH TUCKY B KOoH(DY30pi [9, 331]. Konu kyT
3BY)KEHHS ayxe Manuit (ocn < 10°), motik He
BIJIPUBAETHCS BiJ CTIHOK TPYOH B MICIIi mepe-
XOJy IO MPSIMOi YaCTHHH TPYOH, 1 BTpaTH TH-
CKYy JIOPIBHIOIOTH BTpaTaM THCKY Ha TiApaBIli-
YHE TepPTsI Ha IUISHIT, sika 3BYKyeTbes [9, 332].

SIk mpukIan po3rIsHEMO TPyOONpoBif, 30-
Opaxenuii Ha puc.l, 3HaUYeHHS JlaMETPIB
SIKOTO HaBeJIeHO B Taou. 1.

OO6uuncinoBaTUMEMO  KOE(DILIEHT IMOM’SIK-
IIEHHS, 3T11HO 3 ¢popmyroro (11), sk

, (12)

ne Cen,  — KoedilieHT MICIEBOTO TiApaBiiy-
HOTO Omopy KoH(y30pa Ta pi3KOro 3BYKECHHS
TpyOHU BiAMOBIIHO.

KoedimienT  micueBoro  ripaBiIiyHOrO
OTIOPY PI3KOTO 3BY)KEHHS TPYyOHU 0OUHCIIIOBATIN
3a ¢popmynamu (13) [9, 234] ta (14) [12, 81]:

£=05-(1-m)>"; (13)

£=04-(1,25-m) 3am<0,715.  (14)
i dbopmymu mayke m00pe Y3TOMKYEThCS MiXK
coboro [13].

KoedimienT  micmeBoro  rigpaBiIigyHOTO

ornopy KoH(py30pa 3 NpSIMONIHIHHOIO TBIPHOIO
[8, 146]:
Cc.n :C"(l_m) , (15)

ne (' — xoedimient, {' = f(oen, Len/d) [8, 147].

Tao6a. 1. 3naueHHs QyHKIIT peryTioBaHHS NIPU 3aMiHi Pi3KOTO 3BYKEHHS TPYyOH KOH(PY30pOM
Table 1. Values of the regulation function when replacing a pipe sudden contraction with a converging

nozzle
Tli- Hiametp TomuHa Koediuient £ qu(bi- DyHKis
Tpy6on- - TpyOH, MM crinku | Crymins | 3a hopmyIioro: HéeHT f(per)
poBiz 30BHI- | BHyTpi- | TPYOH, m cn
fa HIHI# HIHI#T MM (12) (13)
Po3noainsHuiA TpyOOIIpoBij
1-a 1-2 26,0 21,0 2,5 — — — — —
2-a 38,0 32,0 3,0 0,431 0,328 | 0,328 | 0,057 —0,826
5 5-6 27,0 22,0 2,5 — — — — —
6-b 42,0 36,0 3,0 0,3735 | 0,352 | 0,351 | 0,063 0,821
9c 9-10 27,0 22,0 2,5 — — — — —
10-c 42,0 36,0 3,0 0,3735 | 0,352 | 0,351 | 0,063 0,821
KusunpHuid TpyOOIIpoBiza
a-b 57,0 50,0 3,5 — — — — —
a-d b-c 70,0 62,0 4,0 0,650 0,227 | 0,240 | 0,035 —0,946
c-d 89,0 81,0 4,0 0,586 0,258 | 0,266 | 0,041 —0,930
3a Lcn/d>0,5 koedimienr ' =wy(ocn) [8, puc. 7.8]. Ilpuiimanu 3HaucHHS Koedimie-

[8,147], Tomi #oro MokHa OOYHCIHTH 3a

HTa ' = 0,1 € mpu KyTi 3BYKEHHS Ocn = 50°.
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OTpuMaHO 3MEHIIEHHS BTpAT HAMOPY MOpH
3aMiHI PI3KOTO 3BY)KEHHS TpPyOHM KOH(Y30pOM.
Otke, BTPATH HAMOPY B HATIPHOMY KOPOTKOMY
TPyOOITPOBO/Ii 3MEHIIYBATHMYThCS.

BUCHOBKM TA PEKOMEHIATLII{

3a paxyHOK TOT0, III0 MICIIEBOTO TipaBiiy-
HOTO OTIOpY U1l KOH(y30pa € 3aBXKIU MEHIIUM
HDK JUIS PI3KOT0 3BY)KEHHS TPyOH, OTpUMaHO
Bix’eMHi 3HaueHHs (PyHKIIT perymoBanns. Lle
BKa3ylOTh Ha 3MEHILIEHHS BTpAT HAIlOpy Ha 3BY-
KEHHI TPyOOIPOBOJMly MpH 3aMiHi pi3KOro 3By-
KEHHsI TPYOH KOH(Y30pOM.

[TokazaHo, 110 3MiHAa TE€OMETPUYHHX Mapa-
METpIB NIJSTHKHU 3BYKCHHSI HAIlIPHOTO TPyOOoI-
POBOY HaAMIPHOI TAPaBIiYHOI CUCTEMHU BIUIH-
Ba€ Ha BTPATH HAIIOPY SIK y TPyOONpoBOIi, TaK
3arajiom i B yciif cUCTeMi.

Heo0ximHO po3po0OuTH 3aX0/1H, K1 TEPETBO-
PIOIOTH pi3Ke 3BYXKEHHs TPyOH B IIaBHE.
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Influence of geometric parameters of pipe narrowing
on pressure losses in a pressure short pipelin

Taras Sydor, Vadym Orel

Abstract. Pipelines with contraction are used in water supply, sewage, ventilation, energy, and other
fields. In general, for an open-type pressure hydraulic system with a liquid flow rate Q = const, the
pressure regulation characteristic, with and without measures necessary to change energy losses in
the pipeline of the pressure hydraulic system, depends on the hydraulic resistance of the liquid in the
regulated and unregulated sections of the pipeline. There was considered a short pipeline in which
water flows without changes in properties, without affecting its unregulated section. The regulated
section represented a segment of the pipe contraction. In this case, the reduction in cross-sectional
area could be in the form of a gradual contraction (converging nozzle) or a pipe sudden contraction.
The regulation function includes the relationship of pressure loss coefficients for these local hydraulic
resistances. Moreover, the first was considered using measures necessary to change energy losses in
the pipeline of the pressure hydraulic system, while the second was considered without them. The
formula for calculating the pressure loss coefficient structurally reflects only the change in the geom-
etry of the pipe. For the first case, the correction factor is variable and depends on the cone angle of
the converging nozzle and the length of the converging section. However, the pressure coefficient for
the first case is always less than that for the second. Negative values of the regulation function indicate
a reduction in pressure losses at the pipeline contraction when using the aforementioned measures,
while positive values indicate an increase in pressure losses. It has been shown that changes in the
geometric parameters of the contraction section of the pressure pipeline in a pressure hydraulic system
affect head losses both in the pipeline and, overall, throughout the entire system.

Key words: pipe contraction, short pressure pipeline, pressure losses, regulation function, hydraulic
resistance.
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