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Ipeonosicen ananumuyeckuii cnocod yuema aus-
HUsi Opocenb-3¢)ghexma 6 nepemviuke MHOLOHUNOYHO20
MA2UCMpPanbHO20 2a30npo6oodd npu pacyeme mepmooa-
PpUHecKUx napamempos HympumpyOHulX HOMOKO8 2a3d

OnHMM 13 HAWOLIBII MOIIWPEHUX EIEMEHTIB
TE€OMETPUYHOT CKJIAJIHOCTI CTPYKTYPH MaricTpalib-
HUX Ta30MpoBOAIB YKpaiHM € HasBHICTh mapase-
JIbHO TIPOKJIAJCHUX HHUTOK TIa30MpOBOMAIB, MIK
SKHUMHU TiependadaloTeesi nepemuuku. [lepemmu-
KOIO OyJIeMO Ha3MBaTH KOPOTKY JIUISHKY ra3omnpo-
BOJly, BTPaTaMu THCKY Ha SIKiii B OUIBIIOCTI BHIa-
JIKiB MOXKHA 3HexTyBaTH. Ha nmepemmukax mnepex-
Oavaerhcs 3amipHa apmatypa. [Ipu BigKpuTTi Tie-
peMuukH (3amipHOi apMaTypu Ha TEpEeMHYIIi)
OKpeMi HUTKH Ta30MpOBOJIB 00’ €JHYIOTHCS Y €]H-
Hy rasofHamiuny cucremy. Ilpn npomy BUHHKa-
I0Th HECTAl[iOHAPHI MPOLECH, WO CYNPOBOIKY-
IOTBCSI 3MiHAMH 110 JIOBXXHHI HUTOK T'a30MPOBOAY i
y 4aci MacoBOI BUTPATH ra3y, TUCKY 1 TEMIIEPaTYpPH.

Po3paxyHOK OCHOBHUX PEKHMHHUX Mapamer-
pIB TpaHCIOPTYBaHHS Ta3y B KOPOTKOMY BLIPI3KY
TpyOomnpoBoay (lepeMuyka MK JBOMa ra3ompo-
BOJJAMH) B YMOBAaX IIBUAKOTIO BIIKPUTTS 3aIiPHOTO
TIIPHCTPOIO € JOCUTH CKIIAHOO 3a1a4ero. Ii pos3s’s-
3aHHA TOTPEOYE CEPHO3HMX CHPOLIEHb 0a30BOI
CHCTeMH JXU(EPCHIIHIX PIBHSHB 1 JIiHEapH3aLlii
OKpEMHUX 3aJeKHOCTEH, M0 y MiJICYMKY HPU3BO-
JUTh J0 3HAYHUX MOXMOOK KIHIIEBUX PE3yJIbTaTiB
[1,2].

ExonomiuHi peasii cbOrofieHHs MOTPEOYIOThH
OLUIBIII TOYHOrO OI[IHIOBAHHS BUTPATH rasy Ta €He-
pPreTHYHHMX BTpAT MiJ 4Yac [IBUIKHX IIEPETOKIB
ra3y 4epe3 KOpoTKi TpyOonpoBigni nepemuuku. Lle
0COOJIMBO aKTyaJbHO y pa3i YaCTUX 3MiH PEXHUMIB
pOGOTH KUIbKAHUTKOBUX Ta30MPOBOAIB LLIIXOM
BIIKPHUTTS Y1 3aKPHUTTs MEPEMUYOK Ha BXOJI i BH-
XOJIi KOMIIPECOPHHUX CTaHLIiH, & TAKOXK HA MEPEro-
HaX MK KOMITPECOPHUMH CTaHIIISIMH.

Y pobori [3] Hamu po3pobiieHa MaTeMaTHYHA
MOJIEb  HECTalliOHAPHUX TEPMOra30AMHAMIYHUX
MPOIIECiB, IO CYNPOBODKYIOTh PyX Ha JUISHII
pO3rallyKE€HOT0 Ta30lMpoBOY. 3a3HavyeHa MOJCIb
a0COJIOTHO MpHJIATHA JJISl OIHCY HecTallilOHApHUX
TEPMOra30JUHAMIYHUX MpPOIECIB Ha JIUISHKAX
KUTBKAaHUTKOBOTO Ta30MpPOBOJY MDK KOMIIpecop-
HHUMHM CTaHI[IIMU. JIOBXKHMHH TaKMX OIISHOK CTAaHO-
BJIATH CTO 1 OLNbIIE KiTOMETpiB. Y TOH ke yac J0-
B)KMHU MDKHUTKOBHMX IIEPEMHUYOK CTAHOBIATH BiJ
KiIbKa COT METPIB 110 KUIbKOX Kinomerpis. Croco-
BHO KOPOTKHMX BIJpPi3KiB a00 IIEPEMUIOK Ta30mpo-
BOAIB 3 BIIHOCHO UIBMAKUMH 3MIHAMH THCKY,
CIPUYMHEHUMH IHTEHCUBHUM IIOYaTKOBUM 30Yy-
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To determine the parameters of gas-dynamic flows
in the gas pipeline network proposed formula for calcu-
lating drosel effect in a short jumper between
neighbouring gas pipeline.

PEHHSIM, MO’KHA BUKOPHCTOBYBATH 3aIPOITIOHOBAHY
METO/IUKY TUTbKH 3 TICBHUMH, HABEACHUMH HIIKYE,
3MiHAMH aHAIITHYHHUX 3aJISKHOCTEH.

Bigomo, mo mig yac MpUCKOPEHHS pyXy Tedil
razy Ta BEJIMKUX IEepenajiiB THUCKYy MDK MOYaTKoO-
BHM Ta KIiHIIEBUM IepepizoM KOpOTKOi Tpyou 30i-
npinyeThess BIUB edekty Jhxoyns-Tomrcona Ha
TepMOoOapruYHi POCTOPOBO-YACOBI 3aJEKHOCTI. Y
TaKWX BHIAJKaX HE 3aBXKJM MOXKHA 3aCTOCOBYBATH
HaOmmkeny Gopmyny it koedimienra Jxoyms-
Tomncona, ska pEKOMEHIOBaHA JUIS TEIJIOBUX
PO3paxyHKIB MPOTSHKHOI MUISIHKH IiJ3€MHOrO Ta-

3ompoBonay [3]
N25-P

D, =231600=5

, K/MIla; €))
ne: P —abconroTHUH TUCK Tasy;
T — TepMoavMHaMIiYHa TeMIIepaTypa rasy.
Knacuuna TtepMoIuHaMika TIPONIOHYE TaKy
peKypeHTHY (OpMYIy PO3paxyHKy IHTErpajbHOIO
npocenb-edekry [4]:
1

D =X 2
o @)
A 1
B T P S W | P
pe: ¢,(P,T) — TeIUIOEMHICTh Tasy 3a CTalIoro
THCKY;

p(P,T) — tyctuHa rady, QyHKIsI THUCKY 1

TEeMITepaTypH.

Jnst po3B’si3yBaHHsI piBHIHHS (2) HEOOX1THO Yy
MiIHTETpaJbHU BUpa3 CIIOYATKY IMiJCTABUTH
AQHANITHYHI 3aJI©KHOCTI TYCTHHH 1 TEIJIOEMHOCTI
rasy Bill TUCKy i TeMmIlepaTypu i BUKOHATH mude-
PEHIIIFOBaHHS 32 TEMIIEPATYPOIO.

BHUKOpHCTOBYEMO PIBHAHHS CTaHy PeasbHOro
ra3zy y BUIJIII

P
—=2zRT, 3)
P
ne:  z — Koe(ilieHT CTUCIMBOCTI rasy;
R — razoBa crama rasy, 0 3aJCKUTh Bij
CKJIaJly Oro KOMITOHCHTIB.
Dopmyny aist kKoedillieHTa CTUCIUBOCTI ra3y
3aIUIIeMO Y BUTIISII
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P
z=1-y W > “4)

An€ ¥ — KOMIUICKC BEJIMYUH;
x=55-47, (5)

A — BiIHOCHA TYCTHHA Ta3y 3a MOBITPSIM.
[IpoBoaumo mudepeHLiloBaHHs 3 BpaxyBaH-
HsIM piBHSHHS cTaHy a3y (3) i opmyn (4) ta (5)

d 1 _dzRT_iEIZP Tl
dT p(P,T) dt\ P dt| P 733
7R 2R ZR . (6)
dopmyna (2) 3 ypaxyBaHHSM aHAIITUYHUX
BHpa3siB (3)-(6) npuiimae BATIIS
1A 1 7R o5 R
¢, (P,T ) P 723

Dj:Pl —Pzﬁ[z

_Tg( T’52R3 j}dP 7)

MaTeMaTU4YHUX TIE€PETBOPIOBAHDb

HIngxom
OJIEPKYEMO

P U 1 337R
e il (PT)| 1%
1 2 p plti

Jnst po3paxyHKy TEIUIOEMHOCTI Ta3zy MpH
CTaJoMy THUCKY BHOUpaemMo (opmyiy, o pekome-
HJOBaHa HOPMaMH TEXHOJOTTYHOTO MPOSKTYBAHHS
ra3onpoBOIiB.

Y pe3ynpTari MaTeMaTHYHHX TIEPETBOPEHb
piBHSHHSA (8) 3BOAUMO J0 BUTIISLY

poo_ L 1 1815A°RT
7 R~ Py 5, 1695+ 18387 +19607 P

Bukonyemo iHTerpyBanHsi piBHAHHS (9), Yy
pe3yNbTaTi OJIEPXKYEMO YTOYHEHY MaTeMaTUyHy
MOJIIENIb JUIsl BHU3HA4YeHHs KoediienTa Jxoyms-
TomncoHa

dP. (8)

. (9)

R A13RT07
(P -P)
x [In(1695 +1,838T +1960-T P ) — (10)

— In(1695 + 1,8387 +1960 - T‘3P2)] :

Jns  Bu3HaueHHS koedimieHTa Jxoyns-
Tomncona Juts 3aJlaHUX 3HaYeHb THUCKY, TeMIlepa-
TYpH 1 CKIIaJly Ta3y MOXKHA TaKOX BHUKOHATH YHC-
JIOBe iHTerpyBaHHS piBHAHHS (9) Ui 3aIaHOro
nepemnany TUCKy AP.

[NopiBHsIEMO pe3ynabTaTH PO3PaxyHKy Koedi-
mienTa [xoymns-TomriicoHa 3a Tpaauiiiinow (op-
Mysior0 (1) 1 3ampoNOHOBaHOK MaTeMaTHYHOKO
MOJICTLTIO (102. [IpuitmaeMo aOCOIIOTHHM THCK
rasy P=4 -10° Ila, Temnepatypy razy I =280 K,
BIJTHOCHY TYCTHHY Ta3y 3a mnoBitpsMm A =0,565,
razoBy crany R = 508,4 [Ix/(xr-K), nepemnay Tucky

AP =10’ Ila.
®opmymna (1) gae Takuii pe3ynapTat:

D;=926-10
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J25-4
80219 =4,64 K/MIla =
=4,64-10° K/a.
BuKOpHCTOBYIOUH 3ampONOHOBaHY (OpMYIy
(10), 3Hax0aMMO YTOYHEHE 3HaUEHHS Koe(illieHTa
xoynsa-TomIicoHa /171 3a3Ha4Y€HUX BUIIIE YMOB

D;=4,0510° K/la.

TakuM 4YMHOM, 3aIlPONIOHOBAHUN METOJ JaB
3Mory Ha 15% yTouHHTH 3HAYeHHs KoedimieHTa
Jbxoynsa-Tomncona. Och yoMy ii BUKOpHCTaHHS
nependadaeMo MpH po3B’sI3yBaHHI CHCTEMH Ta30-
JMHAMIYHUX PIBHSHB, 110 OMUCYIOTh SIK HECTallio-
HApHUH, TaK 1 CTalliOHAPHUH pyX razy y nepeMuyIli
MaricTpaJbHOr0 ra3onpoBOaY.

VY mepiog IIBHIKOTO BIAKPUTTS 3amipHOrO
MPHUCTPOI0 HAa TIEpEeMUYIll BUHHKA€E HECTAIllOHAp-
Huii mporiec. OCKIIBKM MIBUAKICTH PO3IMOBCHO-
JOKEHHSI XBHJIb BIJI MOYATKOBOTO 30YPEHHS ITiCis
BIJIKPUTTS TIEPEMHUYKH 32 BEIMYUHOIO ONM3bKa JI0
MIBHJIKOCT] 3BYKY B rasi, TO HECTAI[iOHAPHUH MPO-
nec Oyae MaTh XapaKTepUCTUYHI YacTOTH, IO
YTBOPIOIOTHCS BiJ| JOAAaBaHHS MPSIMHUX Ta 3BOPOT-
HUX PyXiB 30ypeHHS B370BXk nepeMudku. OCHOBHA
XapaKTepUCTHYHA YacTOTa KOJIMBaHb OyJe MOpiB-
HioBaTH [4]

; =231600——-

L
— n
==, (11)
C36
ne: L, — moBXuHA IEPEMUYKH,
C,, — IIBHJKICTb 3BYKY B Ta3l.

[IpuiiMatoun NOBXKUHY NEPEMUYKH S5 KM, a
PO3paxyHKOBY MBHJAKICTH 3BYKY B Taszi 400 wm/c,
oynemo matu vactory f=12,5 I'n. [IpakTuka cBin-
YHUTh, 10 B MOMEHT IIBUAKOTO BIIKPUTTS TIEPEMHU-
YKM BUHHUKAIOTh, OKpIM IHIIMX, J00pe BiM4yTHI
KOJTMBAHHS y 3BYKOBOMY Jliania3oHi 4acToT.

OCKITbKY JIOBXKHHA TEPEMHYKHA HEBEIHKA, TO
BTPATH €Heprii y Hill Ha TepTS MOXKYTh OyTH OJHO-
TO MOPSAKY 31 3MIHAMH 1HIIMX BUJIB €HEPrii rasy.
ToMy Tpu po3paxyHKy MEpeMHYOK HE OyaeMo
HEXTYBaTH CKJIaJIOBOIO, KA BPaXxOBY€E 3MIiHY KiHe-
THYHOI eHeprii rasy y pIiBHSHHAX PyXy 1 MOBHOI
eHeprii rasy.

OnwucaHi BHIIE 3MIHM BHECEHI HAMU y PO3PO-
ONeHy MaTeMaTU4YHy MOJIENIb HEYCTAJICHOTO PYyXY
ra3y B raszompoBoni. Ha 6a3i ckopuroBanoi mare-
MaTHYHOI MOAENi po3poOIeHO MporpamMHUAl OJIOK
TEIUIOra30IMHAMIYHOIO PO3PaXyHKY IEPEMHYKHU
MaricTpanbHOro ra3onpoBoy.

Jloci/UKeHHsT NPOLECIB MEPEKadyBaHHs rasy
y MepeMuvlli, BUKOHAHI IUIIXOM MaTeMaTHYHOTO
MOJIC/TFOBAHHS, 3aCBIIYMIIN, 110 TPUBAJIICTh HecTa-
[IOHAPHUX MPOIECiB Y TEepeMHUYKaxX MaricTpalib-
HUX Ta30MPOBOJIIB BIIHOCHO HEBENTMKA 1 He mepe-
BHIIye OAHI€I-qBOX romauH. Jami mporec mepeka-
qyBaHHS ra3y cTaOUTi3yeThCs 1 MOXKE PO3TIISAATUCS
SIK KBasicTallioHapHui [4].

TennoBuil peXUM KOPOTKOI NEPEMHYKH 3a
CTalliOHAPHOTO PEKUMY BiIPI3HAETHCA BiJ TEIIO-
BOTO PEXHMY MPOTSKHOI JUISTHKH Ta30MpOBOAY 1
TOMY TaKOX BHUMAara€ KOPUTYBaHHS PO3pPaxyHKO-
BUX (hopMyIL.

[2)
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[Ipu cramionapHOMY peKUMi pyxy rasy depes
NepeMHYKy PIBHSIHHS ITOBHOI eHeprii razy 0e3 ypa-
XyBaHHS MPOQUI0 Tpack MOXKHA 3alvcaTd y BU-
raama

. W2
di+od| — |+dq,, (12)
Je: [ — CHTaJbIIiA rasy;

o — momnpaBounuil koedinieHt Kopiomica Ha
HEpIBHOMIPHICTh PO3MOJUTY HMIBHIKOCTEH Ta3zy Mo
nepepizy Tpyou;

d — BHYTpIIHIA Aiamerp TpyOompoBouy;

W — ocepellHeHa 3a IepepizoM TpyOH MIBU-
KiCTb rasy;

g, — IUTOMa EHEepris rasy, 1o BiABOAUTHCS Y
HABKOIIUIIHE CEPEIOBHILLC.

BupaszuBimm noBHUWIA Iu(eEpeHItian eHTambIIil
SIK (YHKILIO THCKY 1 TeMIIEpaTypH Ta IIATOMY CHe-
prito rasy 4epe3 moBHMH KOeQILieHT Teruionepe-
nadi, 3B0AUMO piBHAHHSA (13) 10 BUTISILY

2
KnD MzR
—(T - dx+al —— | TdT +
M (I'=T) ( FP j (13)
+cpdT—chde ,

ne: K — moBHUH KoeQIIiEHT Terionepenadi Bif
ra3y y HaBKOJIMIIIHE CEPEIOBHIIIC;
M — macoBa BUTpaTa rasy y nepemMudli;

T,, — TemnepaTypa IpyHTy Ha IJIMOMHI yKia-

JaHHS Ta30MpPOBOAY;

F — moma monepeyHoro nepepisy ra3omnpo-
BOAY.

BHUKOPUCTOBYIOUM DIBHAHHS BUTPATH rasy y
ra3opoBO/I PU CTALIOHAPHOMY PYCi, 3HAXOAUMO
THCK Ta3y y JOBLTBHOMY Iepepisi X

M2zRT )

2, (14)

Fd
ne P

). — abCOMIOTHUIl THCK Tra3y Ha MOYaTKy [i-

JISHKH Ta30IIPOBOAY.
[ns cripoiieHHs npuiMaemMo

P=| P’ -

Z=2g. (15)
VYBoIMMO IO3HAYEHHSA
M?*)zR
A== (16)
Fd

®opmyna (14) 3 ypaxyBaHHsIM Bupazis (15) i
(16) mpuiimMae BUTIISAA
5 5
P=(PH —ATx)0 (17)
nsxom audepenuitoBanus piBHsHHS (17)

BCTAHOBJIFOEMO B3a€MO3B’A30K MK U epeHilia-
JaM# TUCKY dP 1 JiHIHHOI KOOpJMHATH dx

ATdx
— 5 (18)
2(P; — ATx)

PiBusinas (13) 3 ypaxyBamusm (14), (17) i
(18) nabyBae BurIsAAy

dP = -

v

M?JzR
Kl (T'-T.,)dx+c,D, & Tdx+
M | MR )"
2F2d P Tx
’d

2

te,dT +a (MeR) - TdT =0.(19)
2
F?| P? —Mif'ZRTx
F?d

Hamu pospoOiienuii oOuuCITIOBANBHUIN anro-
pUTM Ta MporpaMHe 3a0e3ledeHHs, IO JaloTh
3MOTY YHCJIOBUM METOJOM PO3B’S3aTH PIBHSHHS
(19) 1 BUSBUTH 3aKOHOMIPHOCTI 3MiHU TEMIIEPATY-
pH 110 JOBXKHHI TIPU CTAI[IOHAPHOMY PEXKHMI pyXy
ra3y y nepeMuuili MaricTpaibHOrO ra30MpoBOIY.
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