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BiusiHue Havaia 3aKphITUS BIIYCKHBIX KJIAaITAHOB
(OKOH) Ha ImapaMeTpbl padOTHI ITOPIITHEBOTO

IeTaHaepa

Kand. mexn. nayx A.JO. TPUTOPBEB
CI6ryHu IIT

The results of calculation of the influence of beginning of inlet valves
(windows) closing on the integral operation parameters of reciprocating
expansion engines stages are presented and analyzed. It is found that for
reciprocating expansion engines the optimum angle of closing of the inlet
windows (valves) can he determined, when the temperature efficiency is
maximum, and the temperature of gas in the outlet from the working chamber

is minimum.

B nauHoii paboTe npeAcTaBIeHb ¥ POaHAIM3HPOBaHbI pac-
YeTHBIE PE3YJILTAThl OLEHKH BIIMSHHA Hayalla 3aKpBITHs BITyCK-
HBIX KJIaIaHOB (OKOH) Ha MHTErpajibHble apaMeTpsl paboThl
cTyneHei nopiuHeBbix aetanzepos (I1]1), nosy4ennsie ¢ no-
MOLIBIO paHee pa3paboTaHHON MojenH TypOy/IeHTHOTO HeCTa-
[IMOHAPHOTO TEYEHHs BA3KOro raza B paboueit kamepe (PK)
paccMaTpHBaeMbIX MauInH [2 — 4]. MaremaTnueckas MOaeNb
anpoGHpoBaHa Ul pacyeTa NapaMeTpoB paboThI BO3AY HbIX
netanaepos Hu3koro (JIKA20-10/1C), cpennero (JI1B-70/5)
u Bricokoro nasjienunit ([[1B4,2-200/6-3) ¢ xnanaHHeIM ra-
30pacrpe/ieNieHieM H 3KCTIEPUMEHTAIBHOro BecKIanaHHoro
reJIMeBOro MOPLIHEBOro AeTaHAepa.

OCHOBHEBIE HCXOAHBIE JAaHHBIE I pacyeTa JeTaHIepHBIX
CTymeHe#:

JIKA20-10/1C: xon nopuissi 45 MM; iHameTp nopras 50 Mm;
OTHOCHTeNIbHAs AHa kpusoivna 0,196; orTHoCHTEIEHOE MEpT-
Boe npoctpanctso 0,19; yacrora Bpatuenus Bana 1500 06/muH;
naBienue Ha BcachiBanun 1 MlIla; naBneHue B BBITYCKHOW Ka-
mepe 0,1 MIla; remnepartypa BcackiBaeMoro raza 303 K; remrne-
parypa creHok paboueii kamepsl 273 K; yron Hayana OTKpBITHS
BBIXJIONHBIX OKOH ¢ = 135°;

JIIIB-70/5: xon nopuwHs 90 MM; IMaMeTp MOPIIHS 55 MM;
OTHOCHTENbHas JUTHHA KpuBouMna 0,2; OTHOCHTEBHOE MEPT-
Boe npoctpancTso 0,1; yacrora Bpaienus Bana 400 06/muH;
naBneHue Ha BcaceiBanuu 7,0 MIla; naBneHue B BBIIYCKHOM
kamepe 0,5 MIla; Temneparypa BcaceiBaemoro rasza 300 K;
TeMmrieparypa cTeHok paboyeit xamepsr 230 K; yron Hayana
OTKPBITHS BBIXJIOMHBIX OKOH @ = 146°;

JIIIB4,2-200/6-3: xon nopuHa 90 MM; AuaMeTp MOPLUIHSA
55 MM; OTHOCHTE/IbHAs JIHHA KpuBowuna 0,2; OTHOCHTEIb-
Hoe MepTBoe npocrtpancTBo 0,057; yacTtoTa BpalleHus Bana
400 06/muH; nasnexue Ha BcackiBanuu 20 MIa; naBnenue B
BBITycKHO# Kamepe 0,6 MIla; Temneparypa BCackiBaeMOro
rasa 300 K; Temneparypa creHok pabGoue kameps 227 K;
Yo/ Havaia OTKPBITHS BEIXJIOMHBIX OKOH ¢ = 146°;

reaunessiii ITJI; xox nopwss 20 MM; JuaMeTp MOPIIHA
49,5 MM; OTHOCHTE IbHAS JUTHHA KpuBowwna 0,2; OTHOCUTEIBHOE
mepTBoe rpocTpaHcTso 0,93; yactora BpareHus Baa 400 06/MuH,
JaBieHue Ha BcackiBanuy 2,5 MITa; naBieHue B BBITYCKHOH Ka-
mepe 0,161 MITa; Temniepatypa BcachiBaemoro rasa 25 K; rem-

neparypa creHok PK 19 K; yron 3akpsiTHs BIIyCKHBIX OKOH
@ = 37°; yron Ha4asa OTKPBITHS BBIXJIONHBIX OKOH ¢ = 139°,

MOMEHT 3aKpBITHS KIANAHOB 33/1aBAJICA BEJIMYHHOMN 6e3-
pa3sMepHOTO OTHOCHTENBHOTO Xoza noputs C, = S_./S (rae
S, — AOJS XO/1a NOPIIHA B MOMEHT 3aKPBITHA KIlanaHa; S,
XOJI NMOPIIHSA), KOTOpasi U3MEHsIAch B Mpezenax, 6lu3Kux K
PeasIbHO CYILECTBYIOIUM JUIS JAHHBIX IETAH/IEPOB.

Ha puc. 1 noka3zaHo H3MEHEHHE MacCOBOH MPOU3BOAUTEIb-
HOCTH m (Kr/4) M3yuyeHHBIX MAILIMH B 3aBUCUMOCTH OT Hayasla
3aKpbITHA BITYCKHBIX Ki1anaHoB (0xoH). [omyuyen oxnaaeMpli
pe3ynibTat: ¢ ysenudenuem C,, T.. [IpH 3aTArMBaHHM MOMEHTa
3aKpHITHs KJIAaHoB (OKOH), MaccoBask IIPOM3BOAMTEILHOCTh
BCEX MAIU¥H pacTeT. YBeIMYUBACTCA H XOJIOAONPOU3BOAUTE b~
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Puc. 1. Hamenenue maccosoit npouseodumensnocmu
0emar0epoé 8 3a8UCUMOCMU OM HA4AAQA 3aKPHIMUA BNYCKHbIX
Kaananos (0Kom):

a— NKA20-10/1C; 6 — ATB-70/5; 6 — [AI1B4,2-200/6-3;
2 — eenuesniit IT/]
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Puc. 2. Hamenenue unouxamoproii mowgriocmu N
u xonodonpouseodumenviocmu Q, I/ ¢ 3agucumocmu
Om HAYANQ 3aKPbIMUS GRYCKHBIX KAGNAHOE (OKOH):
a — AKA20-10/1C; 6 — AIIB-70/5; ¢ — AIT1B4, 2-200/6-3;
2 — 2enuesntit [T

HOCTB JIeTaHAEpOB (pHcC. 2), TaK KaK OTHOCHTE/IbHbIE U3MEHE-
HHS CPEeJHEMACCOBOH TeMIeparypsl raza Ha Beixoae u3 PK
JUIS BCeX MallMH HeBenukHu. Bmecte ¢ Tem abcomorHble U3-
MEHEHHS TeMIepaTypsl ra3a 3aMeTHbl U OHH (B PacyUeTHbIX
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Puc. 3. Hamenenue cpednemaccogoii memnepamypoi 2asa T,
Ha evixode uz PK I/l 6 3aeucumocmu om na4ana 3aKpsimus
BNYCKHBIX KAANAHO8 (OKOH):

a — AKA20-10/1C, 6 — AITB-70/5, ¢ — JAI1B4,2-200/6-3,
2 — eenueaniit [T/]
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Puc. 4. Hzmenenue memnepamyproeo KIT/In, 6 3asucumocmu
0N HA4ANA 3AKPHIMURA BNYCKHBIX KAANAHO8 (OKOH):
1 - 1B 4,2-200/6-3; 2 — AIB-70/5; 3 — AKA20-10/1C;
4 — eenueeniii 111

npezenax uameHenus C,) A0 BO3AYIHBIX AETAHAEPOB CO-
crassaoTr 7 — 13 K (puc. 3, a, 6, 6), a U1 renMeBoro HU3Ko-
TemnepartypHoro aerauaepa 1 K (puc. 3, 2).

3aBHCHMOCTB CPEIHEMACCOBOM 3a LIMKJI TEMIEpaTyphl ra3a Ha
Beixozie 3 PK 1s Bcex MalimH HMeeT MHHHMYM (CM. pHC. 3).
ITpn Mansix C, cpeiHeMaccoBas TEMIIEpaTypa ra3a Ha BHIXOAE
u3 PK Bhbile HauMeHbIIEro 3Ha4eH s, Tak KaK BEIUKO OTHO-
HIEHHE TUIOMAJH TerUlI00OMeHa K MOCTYNHMBLUEH 3a LHKJI
Macce rasa. 31ech XOT CyMMapHBIE TEIUIOBbIE TOTOKHU CTAH
MEHbLIE, HO HX 3HAYE€HHS Ha eIMHHILY MacChl MOCTYNHBILETO
raza Bbipociu. [Ipu Gonbwux C, TeruioBsie MOTOKH pacTyT
ObICTpee NocTynaoiei Macchl ra3a u3-3a yBeJIHu4YeHHs Kodp-
(MIHEHTOB TEIUIOOTAAYH BO BPEMS NPOLIECCA HATIOTHEHHA.

Hannune MHHMMYMa CpeiHEMacCOBOH TEMINEpaTypsl rasa
Ha BBIXOJIe M3 paboueit kamepsl ieTanziepa npu Hekotopom C,
OnpeAenseT CyeCTBOBAHHE MAKCHMAJIbHOTO 3HAYEHHUS TEM-
nepatypHoro KI1/I (n3oouTponHsii BHyTpenHni K11 s nne-
anpHOro raza [1]). OH s KaxaoH MaluMHbI CBOH (pHc. 4).

Takum obpaszom, s Beex [1]] cylecTByeT U MOXeET ObITh
OTIpeielieH ¢ IOMOLIBIO pa3paboTaHHOH METOIMKH ONTHMATb-
HBIM YroJ 3aKpBITHS BITyCKHBIX KJIAaIaHOB (OKOH), NMPH KOTO-
poM MarurHa Oyaer iMeTh HauBbicLIni TemnieparypHbii KIT/ u
HaMMEHBLIYIO TeMINeparypy rasa Ha Beixone u3 PK nerannepa.
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