Ls0bgob®m bsgdg — Engineering — MmxenepHoe meno

UDC 664.8
SCOPUS CODE 2210

https://doi.org/10.36073/1512-0996-2020-2-125-132

2980560 308369l 30¢0bE®do 5303560 53960l MOLIRIBMGOsEo 39Fd300L

dgLodemgdeMdS

0505% 893Mgemody 339000 06@LEH®OOL ©93503 99960, Uodsomggemls &99603960
16039ML0E 9GO0, LodoOmggwwm, 0160, mdorolo, 8. 3MLE gL 68°
E-mail: tmegrelidze@yahoo.com

535D 0b35dg 339%0L 06LEGHMOOL 9356589630, Lodommggeml &9dbo3meo
MB03gMLoE G0, LogdoOmggerm, 0160, mdowolo, 8. 3Mbi@sgal 68
E-mail: tamazisakadze@gmail.com

8030 3980965830000 33980l 06EMLE®O0L @I35MEIBE0, Lods®Mz9ML 3dbo3m@o »Bogz9MLOGIEO,
Logodmggerm, 0160, mdoeobo, 0. 3mbi@oegsl 68°
E-mail: Givi.Gugulashvili@gmail.com

69396B9b@gd0:

B. %98560dg, LA¥Y-0b LoGMBLIMOEHM s Bsbdsbs0TTYbgdMIOL B3 BHIGHOL 3OMBIMOO

E-mail: zurabjaparidze@yahoo.com

U. bryensdg, Logo@ozgamml 353035603963g00L 903900l s Mg303womgdol 39bGHMOL oMgdEmMo

E-mail: sulkhansuladze@gmail.com

3b6M@93095. 35303500 8567560 3985 53960 Y-
00Ol 3gd39Ms@d@ol 893oMgdol b 3mbpgbls-
300L Bg33gM0GH ML 2oBMEol gdmbgzgzsdo 93390-
6500 0DMEYOS 89993939000 0OYMHO EB3MYIOO O
36033690m3bso d30MHgds 3030l d9d39350Mmdol
3M9803096G0. 590l 153006 s30Egdol dobboom -
30°C-ob -50°C-00g @Yool  Ggd3gMo@mgool
d930bgg35d0 094gbgdgb do30356 8567690l B8 s96-
GobL MmOLIRGbOHosbo 3Tdz0m, beagrm MBBE V-
o 3993960@Mgdol d9dmbggzsdo 4s8moygbgds Lod-
LoggabmE®osbo b 39U39MMHO  T53035M0 Tobdsbgdo.

ISSN 1512-0996
www.shromebi.gtu.ge

5060360 GHo3ol 35303500 ©oBIRIMIOO MIO-
L5030l Lo3ToM@ FIOMM® A5dM0Yghgds. FogMsd dovy-
b953500 3060050 59 3BOL (5303560 595Gl
39999300 bamobbob a5BM©s) 250sfY39E0Ls, 9EHOWO
593L 35303560 ©bsEYPMHOL 3MBLEHEMWJ300L 3608369~
@365 oMM gdsl,  @ommbEg3s00mdoly o
96962m@obsbo0xgdOL 33390005  2OBMELL, ©odsg
39653060005 9HsE0 A5HY39E0WgdIdOL dogds. Slgo
2390509393005 9godmgds Bs0m3semls 4oMmEbIG
306bobob 0gol 3sdmyggbgds, Mo 0dwggzs 9O 3m33-
MbmOdo MOLLGIHMO0560 Lods303MM (303wol #sb-
b6 309wgdol Lsdwewgdsl, 0mdss dobo dmTsmdols

U@vy-obs 3%mdgd0 — Works of GTU — Tpyas: ITY

125 Ne2 (516), 2020



Ls0bgob®m bsgdg — Engineering — MmxenepHoe meno

3993905 MBwo  Hg9030  30MEISOMIOMIMOEF0Y)-
WO EM30©IIMo  3MI3MLmMOL  ggmIgd)-
60 Fobolosmgdwgd by (30owobo®mols osdgEmo,
w930l Lz, wow3z0l dMB3zoL LobdoMmy). STol ds-
90 51900 3MI3MPLMMIOOL 258mygbgdol Lgzghm Ls3ds-
™ 99HBOMOMs. gHm 3mI3GILMOTO MOLsGYH-
0560 399930L 2obbMME0ggdol JoBbom K 0TdS-
300l d0gh  8g0tmm935HgdMwo  oym  333OHYLMGOL
30w0b®3o Mbg35000 Fo3035M0 53963 0L gdbgxnqds,
0030 50 8900bz935803 IIdoMOo gBgdEo 9b0dg-
Bgarmgbo  ©s3M30gdME0s  MbY39©0  To303560
93960L dgdbgxgdol sa0eoly s EMMOL bl
d9Mbhg35Bg, M3 Lo3BoMmE MM, FoMTmEYgboE0s
300560 3n33OGLOOL oo 3mBLEGHMWI30s, Bm-
dgwog MBOHMB3gwymxnl ghom  3owobo®do dwds
3296¢)0L MOLIRGPMOOBO 330l bbmMEogEgdol
F9Ls3gdEMdL. HoMdmpagbowo amdosbo 3m33-
MLMEOOL SHoe 3MbLEMWI30s30 beadEogegds 3w)ds
5060L 399935 M6 LoggbmGo: d9ds 3owobo®do
30l gMo dbsMYL 23593 s0MoL 33dz0L 300390
Log3gbMo, bergnm dgmeg dbotgl - w339 993093dmwo
5060L IgmOH g0 39993835, o FmOob 30 bmMogen-
0905 5060l IO 45303905 G 29B30MHMBIIL
05303500 B YIMOL 3MBLEHMNI300L LodsMEH0ZgL,
@omMbE3500MdOLY o 9BYIMHRMBIBMXJOOL T9a-
3069OS.

1533960  Lo@Yz900: 180560 3MB3MYLOMO;
39999300 botolbo; Jo3035600 53963 0; 89Fomdob gi3qd-
G00bmdY; LBSE0ZMM F0IWo.

b3v-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Ne2 (516), 2020

dglsgogmo

Mool 3H9d39Mo@wcmol d9830Mgdol dgdmb-
393990 (56 30600BL300L BHYI3gMOEHWIHOL QoBOHOM)
03390065 0B 3530356 56496580 go0s39EHbY-
6900L LOMIML 5M06gBNLMD s OMLYE MDD
05353000900 899993935000 ©96535Mgd0. 00 g0-
b3935803 30, 009 LECMBOIOFOJE 3030 A5FM30Yg-
6900 350599EbHFdOL LOMBdMY, EOMLYIWOMIdOLSL
§omdmgddbowo ©sbszatygdo ds0bz 960036g9em3boo
59306090L 3030l 899(39350MBOL 3Mm9R030g6EL. 530l
399 -30°C-qsb -50°C-00g ©M®owol $99396modv)-
6900L d90mbgg35d0 094969896 To30356 96469l 3o
93960L MmOLIRGHYMosbo 37383000 s EOMLYO-
69051 LEWEO 96 HOILOWO TGO MOHO 353039~
000. EMPOWOL RO OO FJIZGMoE OOl
09000bg93580 45800ygbgds LsdLaggbwyMosbo b 39L3s-
©1Y60 5303560 dsbJsbgdo.

33056 3mI3OHLMOHGOMD FgesMgdom dds Lbg-
Mol 3999930L Fooero boMolbom boliosmgds MHm-
35300, HObbmmwo ©s L3oMswMmo 3MI3MgLem-
6900, 0935 0bobo bsliosmMEYds odBOEYdOLS S
9JU3e95Gs300L  LOMMMWOm,  93MJNZ3) OO
300000 JOYgd0m. Fomm9b Tgstgd0m ©a)dosh
300369LMOJOL IM035¢0  M30MOGILMDS 5J30), Om-
d9@ms JmMob, M30MH39wgl Ymgzerobs, s50babodbsgos
0oMBH030  3MbLEBHMJ309, 300y VOMPDEDds
§o6HImgdol IMegse ©oMRdo doeBy BoOmMmE yodm-
496900l 365gdBH03s. LHimMgo sdo@md, 893boghgdo s
065066990 3000003736 sHowo d1dsmdol 36M0b3030bs
@5 3mBLEGHGMJ300L 3Jmby  3MmBIHYLMEIOOL  ©sTY-
053900l 305G MMo©, 59wdxmdGLmb ymdosbo
30036MHgLmMgdOL  3MBLEHMW305 S FOBIOEME Fomo
04985000b 9939dBH0bMds.

ISSN 1512-0996

126 www.shromebi.gtu.ge



Ls0bgob®m bsgdg — Engineering — MmxenepHoe meno

3100560 39HIgE o 3mI3MgLmOGO00 dmdrds-
39 Logmazosbmg®gdm, bogoFdOm o Lbgs dzoMyg Lbsds-
30360m  bsRMGBT0 IO  3gd3gMsEMgdol
(-40°C o B53¢900) F0gdoL 5930 gdEMdsTd obo-
306Mmds 9o 3mI3MLmOTo MmOLIBILHoBO 1sds-
3036 303020l 2BbMME309wgdoL LoFoMmmads. s0bod-
690 3606303000 dMmdwdsgg 9OH0-9MHMO (030 SGOL
2390HbgM 3mObobL (538) 0gol dobggoo dmdwmdsgg
3030, OmIgeroa 990 ado damdstgmdl: ghomEo-
@0bM0560 5M53060s306M0 Jdggdol 3MI3HYLMEO
9930™30 ©s s3F0Mbbo JowEBJOOL AoMmES s©FM-
300005 ©535@gd0m0, FmoegIMo Jgofmzo dowdwm-
Bom, HmIgwoi 30m33MLmEHOL (30wob®ol J39ws
Boformsb dogmomgdmaos Ggdfimgo gsbx ol o3-
@oom. b FgIfmzo LoMdzgaro o6 aosBbos. d9dfmgzo

b ™ol g3go fodm Tgqbodsdgds ymdol J39wo
0330560 §90EH0wOol 3gdsmgmdsL. s0bodbwyen 30mb-

LOOPIG0sT0  ©EIBoL  J3gs 833G fgdGHowdo
9oLgeobsl Fog@o 99(mgo i3sbxstrs domwos-
Boo oblbgds, M0l 8ggassEg 85303500 59630
3M509©vIH0 MmOmNJeo dgol gowobo®do ©s 310-
353L 0 OLYDME MOMJL, MeHys 3MI3MILEMGOL
9096 3mTomdOL abIMKR IS 1339 5055 LoFOMM, Mo~
390 3950900 M0 63308 30MHMBGOT0 To303500 5a96-
GobL MODJL 993 3930w gd0m F9BHO 3210MO Hmbs s
96962005, 300069 333MGLMEOL (300bE®To sMlg-
¥ MOOJEb. Fonygbowo 303wo 983IGHNO0s
©5 YHOHMB3gymal 9hHo 3033OHILMOTo MmOLsggbwy-
60560 L5To3030M (3030l FbbMM30gEgdsL, TogMsd
dobo 3domdol ¢gd3gMoG Mo G000 30030~
405 593000900 3MI3OMYLMMOL  3gmdgEHmoe
0oboliosmYdWgdHY (30w0bMOL 0sdgEMO, AMIOL

ISSN 1512-0996
www.shromebi.gtu.ge

b3s, o3zol dGB30L LobdoGy), Gog Fobsdomm-
090l 53 3MI3MYLMEYPOOL Lozdom FgbOMEME Qodm-
9qbgdsb [ 4 ].

3009369LMOOL FMdomdob gi39dEH0sbMmdol gobMHEOl
30Bbom X 00dsez30mb (0FEsw0s) dogh 1933 fgenl g-
IM0535H900 0gm gHo 3MIZOHJLMOHT0 MOLIGGb-
60560 (3030l 2obbmMEogwgds dob gowobo®do
0bg3500 85303500  03gbGHOL  T9dbgxzgdol  gBboo.
LomOmgngde0sb 3md3GLmGmOL 3owobo®do bgg-
Magd@035© 99053500 35303500 53963 0L MmOl
058537000 809(irgds Mbgz500 5303500 5396¢)0L
39633901000 Gom©gbmds, MMIgwos  3owobo®do

8930330306 Fggd@ §5309Mo© MONIWEYDs, b-
©gbL sLvFoMbEO MMMl AsaMOEgdsl s 3w)ds

Lbbgmeol doGoms bsfowmsb ghms© sosdadvy-
6500 039998905 506036 3mI3MHYLMEOT0. ©IIO00

989J&H0 doomfgzs ©sFoMbgbol 3MmEglido 3dd30L
0498500l dg03060900L batxBy. slgoo Ladsozmm

(30300 00¢g35 FoGHIMH0SWMMO ©EBDGINJOOL O
93Mmbmdosl, 0mdzs Mbs 500608bmL, GHMI spbod-
Boywo 9839360 ©98m300gONEs MHY330 F5303560
539630bL 9953633930l 5©A00LS s OHMOL BMLES©
d96MBg35%bg [ 5 1.

doGomso bsfjogro

3OLgdMEo dosbo  3MA3MHILMEOGOOL dmdom-
00Lsb Fo®dmJdboro sbs3oMyqdols G9830MmgdoLs s
3030l 899393500MdoL  3095303096GHOL  oBMEOL
90Bbom 3853909905 ©YMTosbo 3mB3MYLMGOL
sboeo 3mbLEOHYY30s, @Il 3G0bEodwo bdqds
dm399m@0s Lryomby.

U@vy-obs 3%mdgd0 — Works of GTU — Tpyas: ITY

127 Ne2 (516), 2020



Ls0bgob®m bsgdg — Engineering — MmxenepHoe meno

L
b 10

9

—y/

7

& =

16 15 13 12 14

OLIBILNH0360 303000 mdNIsgg 3nI3GIL@AOL
360b3g03mmo bggds

mOLOGYbOHosbo  3033MgbmMHo

dgogogl  go-
@ob®l 1, ®Mm3wol doabom asbwogqgdmmos amdo
3. ©aMdby LobLlEWMWoE Fodopa®mgdmwos Fm3o 2,
MOmdgwog ol 9boFgol  Hoblgwom-m3mbgamomo
923500l JqLodergdMmdsl. Aol gomo bMHowsb
30wobEOOL  HOOLYE 3IEIWDY  FbEsRIOLs
d930mgzo  Ladgdzgeo 4, GMIgwos FMmegLgdwEos
9990mz0 doyoyzsbowmdol 6 dogbom. 58539 39-
©IBY  3obwsagdMos ©@sdFombbo Lotdzgwo 5,
MmIgwog 30obmL 59O MOl 8FoMbE Jogrysygs-
Bo@mdsLmsb 7. 30000bE®mOl dM30MHEa30My GHmEM-
LY@ 39©wBy 8oL 3 Fgmdy FbGoE6 sbY3Y
2396098 os 999fimzo 8 s ©sdFoMbbo 10 Latda-
@gd0. 930m30 LaMdzgwo 8 3owobmol Boas dmiEv-
@B 59M0gdL 9hmg J0e5935600MdLME 9, be-
e ©s9FoMbbo Lotdggmo 10 - ©sdFombb dogn-
399439560 mdslosh 11. 899fmgo dowasyzsbowmds 6
30909005 Bods303MmM 509Gl LomOmJang-
09 mab, beerm sdFoMbbo dowgsgzsbowwmds 11 do-
9OMGOY0s Bodo3030m 53M9a9EH0L 3B bLsEM™M-
056 LMELODY 300Md0m  BsB3gBYYdO  vMWY).  3o-
@ob®mOL ©sdF0Mbbo Jowsyzsbowmds 7 dogog-
005 0096 00MYPOd (3900096 12. gl 3565L3-
Bgaro sOFMOH300000 2585303909000 LOMbOL  (Toyo-
Woms©, fiyol) dodfmo 13 s godmdyzsbo 14

b3v-ob 3G™3gdo — Works of GTU — Tpyam I'TY
Ne2 (516), 2020

90¢Yygagdom. 4995¢9EMM0 MdMYSsI(3900©0 12
053035600 5396¢0b 258mdyggzsbo oo 15 s33806M9-
005 MHILOZIM™Mb 16, GMIgWoE SOFMMI0W0s
05303560 5396@0L §Bgz0Ls s BHYIZYMGMOL Lo~
bmdo s F5MYRY0MH g0 bgenlisfymadom. mogz0l
dbM0g, H9039M0 16 35300MHJOME0s 3MT3MILMOOL
9993 Jogs93960mmdlosb 9.

90figmdomds 89900gabsoMs dmdomdls;

1930l 3 FoMx3b0sb Botbbog dowssyowg-
00Lsl 9gdfmgo  Jowasyzsbomdols 6 s dgdfimzo
LoMd3eolb 4 393w LoMmOMJgdE0Eb bogds Ts-
(3039600 5396E0L MmGoJol Fgfmgs. aMdol dotxg-
B03 2905500 gdoLsl Aol Fotrxgbog  sOLYdMEO
mOodeo 030999905 (3993306 30M39wo Lsggbw®o)

05 LoMdzol 5 350980l 9999 doeyoyzsbogmdols 7

39300 J0gfimgds 999 YH 00MY9sd(39ddo 12.
o Googgangdol 13, 14 9930 dmmdMomdl  4s8s-
(30390900 Lomby, M3 456s30MHMBOGOL MBOMASsT39T-
do  dofimadmo  domowo  {Bygol  mGodwol
39(303905L. 353039090 Lombg dogrom 15 Jogfirgds
Q5 3MHM39ds MHgbogg®do 16.

1930 3 FoMbbosb Fotrx3b03 A9o9A0WY-
00l 999390 0blibgds LoMdzqgwro 8 s Fswawo {iBggol,
239603900 dMds 596Gl MmOmJwo  Jogrsygzs-
Bo@mdol 9 aogwom Mglogg@osb 16 dgol 3md3-
MHbmOOL  30wob®do  ©aMdol dgmey TBGOLH.
1930L 3 Jox36000b Tot(3bbog dmdMsMmdOL Fgdmb-
303590 300ob®mol dotbgbs bsfjoedo s®LYdwo
85000 §j6930L mOMIwo 30wg3 IBO dgBe 03:0-
9905 (3v99d30L TgmMy LoRgbwMHO) s J9WOPIOMEO
§6930m LoMdagerobs 10 s dorpsyzsbogomdol 11
39300 d0gfimgds LodsEgozmm s3Mgys@ol 3mbwqgb-
LoGMO 0. 53539 MM, 993(m30 Jorysyzsboemdol 6

ISSN 1512-0996

128 www.shromebi.gtu.ge



Ls0bgob®m bsgdg — Engineering — MmxenepHoe meno

@5 d99fm30 Latgzaol 4 asgaom 3mI3MgbmMol 3o-
@0b®do bgds LEMOMJWGdE0Eb 5303500 S396-
AOL MO®JoL sbsEro MErzol dgfmgs. sdob G909
36MmEgbo Igmegds.

5060900, 3MI3MHgLemGol  30wob®Tdo Mol
900 Mmoo L3Ol 39M0mEdo  d0dEobstgmdl
©3dob 9o dbsdgl Fo3035M0 9396GHOL  Fgfimgzs
LM JO0Esb, dJobo sFoMbgbs (sFombzbol
300390 LOERGHMEO), 35303905 TGO MH MOM-
3950939930 > Fofjmgds HlogzgMdo, Loosbss
39303900 19339 oo {j6930b og0gs60 536G
333 890gddgds @arg8olb 9339 dgmey Fbsdgb
(05306bgbol dgmeg LoxggbmEo) s Joghimgds Lods-
(303600 650l 3mbEgblo@m®do

KL, —KL=z-d6

99L00sd0bo,  3M33OHgLMOOL  FoMmdmoagbowo
30bBLEHOMI30s MBOHMB3gEYmgl 3mI3HgLm@mol 9B o
30w0b®do 3985 539630l MmOXgH F93m3aZL (-

Log3gbw0sh 343d35L), Mog YOOMblgwymals s

@OGIOSGOS

93960 {6930l domser 3603369 mdsl. gliodsdola,
fo®Bmepgbowo 3nBLEHOIE0s 335dwg3L 9O M-
36MHgbm®do 9935 9396GH0L MOLsggbwEosbo 3mddgzol
296bmM 3090930l gladegdenmdb.

sl 3365

905m30L 360630300 o®dm©Ygbowo dmfigmdo-
@Mds Moo J9ggdol GHwadml dbgoglos. dog™sd
&193M sbmM309wgdL IbMWME LOMBOL YooEYId-
39L Mdol s 30E0bEMOL MmMogzg FbsGol godmyg-
690l gbom. GTdMLoYsb sblbgeggdom Fomdmeo-
3960 Imfigmdoemdsdo bm®Eogargds 3«gds soGol
30935 M6 LoxgbMo: EYMdob gMom Fbstmgl 43543V
5060 39999308 30603900 LoggbMo, bewm Tgmey
dbotgl - 339 99399390 5000l dgmeMgwyero 3w9dd-
39, 53 MBOHMB39wymRL 330l oo bamolbol
000900l dgbsdEgdEMdsl 3Mm33MgLmMOL ghom (30-
@ob®do. 535Lms6539, oegEMMO A5303900L Ao-
939 35303500 539630 sbgmo MMTsy0 3999035 3057-

G0379s© 89299 gdgeo 0gdbgdmes.

1. Megrelidze T., Japaridze Z., Suladze S., Gugulashvili G., Goletiani G., Tepnadze A., Kvirikashvili G., Omiadze

Z. Refrigerator machines (Piston compressors). Tbilisi: "Teqnikuri Universiteti”. 2009, 121 p. (in Georgian).

2. Gugulashvili G. Rotation compressors. Tbilisi: *Teqnikuri Universiteti”. 2008, 110 p. (in Georgian).

3. Megrelidze T., Gugulashvili G., Isakadze T. Refrigeration screw and scroll compressors. Tbilisi: "Teqnikuri

Universiteti”. 2016, 121 p. (in Georgian).

4. Megrelidze T., Goletiani G., Isakadze T., Gugulashvili G. Refigeration compressors. Guidelines for laboratory

work. Tbilisi: "Teqnikuri Universiteti”. 2016, 165 p. (in Georgian).

5. Megrelidze T., Isakadze T., Gugulashvili G. Refrigerant machines. Guidelines for practical work. Thbilisi:

"Teqnikuri Universiteti”. 2016, 91 p. (in Georgian).

ISSN 1512-0996
www.shromebi.gtu.ge

U@vy-obs 3%mdgd0 — Works of GTU — Tpyas: ITY

129 Ne2 (516), 2020



Ls0bgob®m bsgdg — Engineering — MmxenepHoe meno

UDC 664.8
SCOPUS CODE 2210

Possibility of implementation of two-stage compression in the cylinder
of piston compressor

Tamaz Megrelidze Department of Food Industry, Georgian Technical University, 68* M. Kostava str, 0160
Thilisi, Georgia
E-mail: tmegrelidze@yahoo.com

Tamaz Isakadze Department of Food Industry, Georgian Technical University, 68 M. Kostava str, 0160
Thilisi, Georgia
E-mail: tamazisakadze@gmail.com

Givi Gugulashvili Department of Food Industry, Georgian Technical University, 68* M. Kostava str, 0160
Thilisi, Georgia
E-mail: givi.gugulashvili@gmail.com

Reviewers:
Z. Japaridze, Professor, Faculty of Transportation and Mechanical Engineering, GTU
E-mail: zurabjaparidze@yahoo.com
S. Suladze, Doctor of Technical Sciences, Director of Georgian Refrigerant Recovery and Recycling Center
E-mail: sulkhansuladze@gmail.com

Abstract. The new design of the piston compressor, which provides a possibility of implementation of two-stage
compression of the working agent in one cylinder is presented. In case of reduction of boiling temperature of the
working agent or increase the temperature of its condensation, irreversible thermal losses sharply increase and
considerably the coefficient of reversibility of a cycle decreases. For the prevention of the given phenomenon at
boiling temperatures from -300C to -500C are used two-level refrigerators, and at lower temperatures — three-stage
and cascade compressors. Similar refrigerators widely are used in the refrigerating equipment. However, despite the
solution of the main task (increase in extent of compression of the refrigerating agent), the specified refrigerators are
characterized by complexity of a design, considerable metal consumption and high power losses. This leads to the
search for new solutions. In this regard it’s possible to use Gardner Voorhees' idea of providing the implementation
of a two-stage refrigerating cycle in one compressor. However, temperature condition of operation of this machine
proportionally depends on the compressor’s geometrical indicators (diameter of the cylinder, a piston stroke, speed
of rotation of a shaft). Thereof, the scope of the use of these compressors is quite narrow at this stage. In order to
implement two-stage compression in one cylinder of the compressor, Dzhimbalvio offered a squeeze of a certain
number of the liquid refrigerating agent in the cylinder. However, in this case the positive effect considerably
depends on the accuracy of the place and the moment of a squeeze of the refrigerating agent in the cylinder that is
rather difficult. In a new design of the presented piston compressor two-stage compression of working steam is

carried out: in the working cylinder on the one side of the piston we have the first compression, and on the opposite
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Ne2 (516), 2020 130 www.shromebi.gtu.ge



Ls0bgob®m bsgdg — Engineering — MmxenepHoe meno

side of the piston — the second step of repeated compression of previously compressed steam is carried out.
Intermediate cooling is carried out between the first and the second steps of compression. This design provides

simplification of a design, reduction of metal consumption and power expenses.

Key words: Compression ratio; operating efficiency; piston compressor; refrigerant; refrigeration cycle.
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Amnnoranus. IIpeacrasieHa HOBas KOHCTPYKIMS IIOPIIHEBOTO KOMIIPECCOPA, KOTOpas 06eCIieInBaeT BO3MOXK-
HOCTb OCYIECTBJIEHUA ABYXCTYIIEHYAaTOTO CXKAaTHUA paboduero areHTa B OZHOM IWIMHApe. B ciyuae yMeHbLIeHUA
TeMIIepPaTyphl KUIIeHHA pabouero areHTa WIM yBeIHMYEHUS TeMIIEPAaTyphl ero KOHZEHCAIMH, Pe3KO BO3PacTaioT
HeoOpaTHMble TEeIUIOBbIe IIOTEPH U 3HAYUTEIBHO yMeHblIaercsa KoddduuueHT obpatuMocTH Iukaa. Jlaa mpe-
IOTBpallleHNs JAHHOTO sABIeHHUS Ipu TeMmmeparypax Kumenus or-30°C mo -50°C uCIONB3YIOT ABYXCTyIleHYaThIe
XOJIOAVIbHBIE MAlIMHBI, a NpU OoJlee HU3KUX TEMIepAaTypax — TPeXCTyleHdaThle M KacKafHble. YKasaHHbIE
XOJIOAMIPHBIE MAIIMHBI ITNPOKO UCIOIB3YIOTCA B XONIOAMIBHON TexHuKe. OHAaKO, HECMOTPS Ha pellleHNe TJIaBHOM
3afauu (yBeIHueHIe CTeIIeHH CKATH XOTOAUIBHOTO aTeHTa), yKa3aHHbIE XOTOAUIbHbIE MAaIINHBI XapaKTePU3YIOTCA

CJIOXXHOCTBIO KOHCTPYKITNH, 3HAYUTEIHLHON MeTaJIJIOEMKOCTHIO U BHICOKUMU OHEPTeTUIEeCKNMHU IIOTEPAMMU. ,ZLaHHoe
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06CTOATENBCTBO MIPUBOAUT K ITOMCKAM HOBBIX pemreHui. K TakuM pelreHusM MOXXHO OTHECTH HCIIOIb30BaHUE UIEU
lapzuepa Bopxwuca, obecrmeumuBarolmieil OCYIIECTBIEHHE [BYXCTYINEHYAaTOTO XOJOAMJIBHOTO IUKJIA B OJHOM
xommpeccope. OZHAaKO, TeMIIepaTypHBIH PeXUM PabOThI JAaHHON MAlIMHBI IPAMO IIPOIOPIUOHATBHO 3aBUCHUT OT
TreOMeTpUYEeCKUX IIOKasaTejleil (ZuaMeTp UMJIMHAPA, XOJ IOPLUIHSA, CKOPOCTh BpallleHHd Baja) KOMIIPeccopa.
BcencTBue 5TOr0, 06/1aCTh IpUMEHEHUA YKa3aHHBIX KOMIIPECCOPOB Ha JAHHOM 3TaIle SBJLAETCA JOBOJBHO y3Kou. C
L[EJTBI0 OCYILIECTBIEHUs ABYXCTYIIEHYAaTOrO CXKAaTUA B OJHOM IMIMHApe KoMipeccopa JXuMGaapBUO IIpeAJIOKIII
BIIPBICKMBAaHUE OIIpe/leJIEHHOTO KOJIMYeCTBA KUJKOTO XOJIOAMUJIBHOTO areHTa B mmiwHAp.OZHAKO, U B ZAaHHOM
cIy4ae IIOJIOXKUTENBHBIN 5((eKT 3HAYUTENbHO 3aBHCHT OT TOYHOCTM MeCTa M MOMEHTA BIIPBICKMBAHUA XOJIO-
JOUIBHOTO areHTa B ITUJIMHIP, YTO JOCTATOYHO CJIOKHO. B HOBOM KOHCTPYKLIMM IIPeCTaBJIeHHOTO IOPIIHEBOTO
KOMIIpeccopa OCYIIEeCTBJLIETCS NBYXCTyIeHYaToe C:kaThe pabodero mapa: B pabodeM LMJIMHIPE C OZHON CTOPOHBI
TIOPIIHSA OCYIIEeCTBJIAETCS IIePBOe CXKATHe, a C IPOTHBOIIOJIOXKHOM CTOPOHBI IIOPUIHA — BTOPasA CTYIIeHb IIOBTOPHOTO
CKaTusA IIpeABapUTENBHO CKaToro mapa. Mexay mepBodi M BTOPOH CTYNEHAMM CXKaTHA OCYIECTBIAETCI
IIPOMEXYTOYHOe OXIaKIeHue. JlaHHAas KOHCTPYKIMsA OOeCIedrBaeT yIpPOLIeHWE KOHCTPYKIIMH, yMeHblIIeHUe

METAJJIOEMKOCTH 1 DHEPTreTUYECKHX 3aTpaT.

KiriogeBbie ¢I0Ba: mopumHeBoi KOMIIPECCOp, XOIOAMIbHbIN areHT, CTereHb CKaThs, 3GGeKTHBHOCT paboTsL,
XOJIOAUIIBHBIN ITUKJL.
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