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BBEJAEHHE

Oauum H3 HanGoJiee NEepCHEKTHBHBIX, SKOJOTHUECKH <YHCTHIX» U HO-
BCEMECTHO AOCTYNHHX HC10YHHKOB HH3KONOTEHIHAJBLHOH TEIIOBOH 3Hep-
THH ANl CHCTEM TEIJIOXJaj0CHaGXKEeHHS 3XaHHI H COOpYyXKeHHH sBasiercs
TEMJIO TPYHTA BEPXHHX CJIOEB 3eMJIH.

®axkTHYeCKH TIPYHT nOpeacraBisier co60i TeNIoOBOi aKKYMyJaaTOp
HEOrPAHHYEHHON €MKOCTH, aKKyMYJAupylouiui snepruio CoJnna. Cosneu-
Hasl SHEpPrHs, NOIVIOUIeHHas 3eMHOH NOBEePXHOCTbIO, GOopMHpYeT Temmne-
paTypHBIfi peXuM CJIOS rpyHTa MOLLHOCTBIO oT 10 A0 20 M, B 3aBHCH-
MOCTH OT IOYBEHHO-KJIHMaTHUECKHX YCJOBHH MECTHOCTH, HHXXe KOTOpOro
HaXOHHTCH TPYHT He NOABEPIKEHHLIH CE3OHHHIM TEMOEePaTYPHLIM KOJe-
GaHHsAM.

XapakTepHHIM gBjsiercs TOT (AaKT, YTO KoJeGarHs TeMnepaTyphl
cJioeB rPyHTa 3anas3AblBailOT BO BPEMeHH OTHOCHTEJNbHO KoJ/e6GaHHii TeM-
NepaTypel HapYXHOro BO3JyXa, M Ha onpejeneHHOHR riyGHHe MaKCH-
MaJibHhie TeMmilepaTypHl B rpyHTe HaGmoAaloTcss B HaubGoJee XOJOAHBIH
IEpHOA roaa.

Cucrema c6opa Tensia TIpyHMTa, npexcTasjsioulass coboi perucrp
TPY6 ¢ LHDPKYJHPYIOLIHM IO HHM TENJIOHOCHTEJIEM, OCYllecTBAsieT OTOOP
TeNJa, HAaKOIJIEHHOrOo TPYHTOM, H OTBOX ero K mnorpeGureno. Ilotpeb-
JgseMan 3Heprusi KOMMEHCHpYeTCA TelJIONOCTYNJIEHHSAMH H3 OKpYyXKalolle-
ro MaccuBa, YTO NO3BOJNET NPOJOJIKHTENbHOE BpEMst HCMNO0Jb30BaTh
TPYHT B KayecTBe HCTOYHHKA HH3KONOTEHUHAJbHOTO TEm3 MJf HCIapH-
Tesiell TENJIOHACOCHBIX CHCTEM OTOILIEHHS.

BoJsbliHe BO3MOXKHOCTH 3aKJIO4aeT B cefe HCNOJMb30OBaHHE TEMJNOaK-
KYMYJHMPYIOIHX CBOHCTB TPYHTOBOrO MacCHBa AJIsi CHCTEM XJajOCHA0-
XEHHSl 3[aHH{] B XKapKHH HepHox roja. B arom ciydyae rpyHT oxJax-
Jaer TeIJIOHOCHTENb, HarpeBaeMblii BHYTPEHHHM BO3JYyXOM I[OMEUICHHS,
H HOBHIMIAET CBOK TeMnepaTypy. TakuM o6pa3soM, B TeueHHe JieTa I'PYHT
HaKanJHBAaeT ACHOJHHTENbHOE TENJO H K OTONHTEJIbHOMY Ce30HY BHIXO-
AHT ¢ MOBHIIEHHBIM TEMNEPATYPHLIM NOTEHUHAJOM, YTO 3HAUHTEJBHO NO-
BHlIaeT 3hdEXTHBHOCTL 3IKCINYATALHK TEMJOHACOCHOH CHCTEMM TEMJO-
XJaA0CHAOXeHUs B ILeIOM.

Henonbzopanse Tem1a rpyHTa B KavyecTBe HH3KONOTEHLHAJbHOrO
HCTOYHHKA TENJOBOH 3HEPrHH IJIf TEeMJIOHACOCHEIX CHCTEM TeMJIoXJako-
cHaGXKeHusd no3BoJsieT NOAYYHTb OT 2,56 Ao 3,5 kBt noJsesnoro tenaa
Ha | kBT 3aTpaueHHOH 3HEPrHH.

Pasionnposanre tepputropuu CCCP no sd¢eKTHBHOCTH HCNOJB30-
BaHHSi HHM3KOMOTEHIHAJbHOTO TENJia TPYHTAa AJA TeNJOCHAGXKeHHs 3]a-
HUH M COOPYXeHHH, NpeacTaBJeHHoe B PekoMeHaauusx, BHNOJHEHO Ha
OCHOBaHHMH cepHH pacueros Ha IOBM, npoBeleHHBIX A8 HaHXYAIIEro
COYETAaHHA KJAHMaTHUYECKHX NMapaMeTpoOB M TEIIOTEXHHYEZKHX XapaKTCpH-
CTHK FPyHTa KaxKJAOro paccMaTpHBaeMoro pafiona.

A HEKTHBHOCTL HCMONB3OBAHUS TENNa TPYHTa AJs lejedl TenaoxJja-
JOCHAaOXEHUST B KOHKPETHHIX NOYBEHHO-KAHMATHYCCKHX YCJIOBHAX onpe-
nenfiercs riaBHbiM 06pa3oM TeMmnepaTypHLIM peXHMOM CPYHTOBOFO Mac-
CHBa B rOZOBOM ILHKJe, MO3TOMY B Hacrosulux PexoMeHJauHufax pac-
CMaTPHBAIOTCS B OCHOBHOM BONPOCH pPALHOHAJNBHOTO KOHCTPYHPOBAaHHS
cHcTeM c60pa HH3KOMOTEHIHAJbHOIO TelJa FpyHTa U OHEeHKH HX shdex-
THBHOCTH.



1. OBIHHE MOJIO)XEHHUA

1.1. Hacrosuine PexkoMeHjaauux npelHasHadeHH JJIsi OUEHKH 5¢-
(QEKTHBHOCTH NPOEKTHPYEMBIX TeNJIOHACOCHHIX CHCTEM TeIJIOXJaL0CHab-
JKEHHS 3XaHHH H BHIGOPA PalHOHAJbHHIX NapaMeTpOB cHcTeM cBopa HH3-
KOINOTEeHUHAJbHOrO TelJa rpyHra.

1.2. Tlpy NPOEGKTHPOBAHHH TEINIOHACOCHbIX CHCTEM TENJIOXAAaN0CHA0
JKEHHS!, HCHOJb3YIOUIHX HH3KONOTEHUHA/bHOe TelIo TPYHTa, cleayer
pykoBoxcTBoBaThcs TpeSopanusivu CHull I1-33-75 *, CHulT 2.01.01-—-82,
CHull II-3-79** u Apyrux JOKYMEHTOB, YTBEPXKAEHHEIX HJIH COIJaco-
Bauubix  Toccrpoem CCCP nam I'OcrpajaaHCTPOeM B YCTaHOBJIEHHOM
nopsiaxe.

1.3. B mensx cOKpallleHHs IIOTepb TelJIa B SHMHMH NepHOA M MO-
CTYIJIEHHA TenJia B JIETHHH IePHOX roja NpH NPOCKTHPOBAHHH 3JaHHUM,
O0GOPYAOBAHHEIX TEINIOHACOCHOH CHCTEMOH TenoXJaxocHaGxeHus, He-
no/L3yIOulell TeNNIO IPYyHTA, CAeLYeT NpenycMaTpHBATS:

a) o6beMHO-TJIAHHPOBOYHBIE DellieHHA ¢ yyeTom oO0ecleyeHHs HaH-
MeHbllleH IJIOLIAAH Orpa)JaloOiHX KOHCTPYKUHIH;

6) cOJHLe3aLUUTy CBETOBEIX APOEMOB B COOTBETCTBHH C HOPMATHB-
HOR BeqMYMHOH XO3(hQHUHEHTa TeNJIoNPONYCKaHHS COMNHUE3aIMHTHBIX
yCTPOHCTB;

B) IJIOMIAZb CBETOBBIX NPOEMOB B COOTBETCTBHHM ¢ HODMHPOBAHHBLIM
3HayeHHeM Ko3ddHIHeHTa ecTeCTBEHHOH OGBELIEHHOCTH,

r) pauHOHaJibHOe HNpHMeHeHHe 3((EKTHBHBIX TENJIOH30/ALHOHHEIX
MaTepHaJIoB;

A) YIJIOTHEHHe NPHTBOPOB H (GaJblieB B 3alOJHEHHUSX NPOEMOB H
CONpPSKEHHT 3/1eMeHTOB (LIBOB) B HaDYMKHHIX CTEHaX H NOKPHTHSX.

1.4, ns snanHuis H COOPYXKeHHH, BO3BOAMMBIX B pafioHax € pac-
YeTHBIMH TeMIepaTypaMH Hapy:KHoro Bo3fyxa 25°C H BHuIe (pacuer-
Hele mapaMeTpH A s Temnoro mepHoaa roaa cM.B  CHull I11-33-75%)
CleAyeT MNpelyCMaTPHBATb CHCTEMH OTOIUIEHHS, KOTODHieé MOFYT OBITh
HCHOJIb30BaHEl AJS JIETHEFO OXJaAeHUS NMOMeIeHHI .

1.5. Oas oromneHus 3KaHMiH, COOPYKEHHH M NOMELIeHHH pasJHy-
HOTO Ha3HaUeHHs JOMYCKAeTCA HCIONb30BaTh HJEKTPHUECKYIO 3SHEPruIo
¢ TpaHchopMalMeli ee B TEINOBYIO 3HEPrHIO NPH NOMOLIM  TENJOBLIX
HaCoCOB.

I puMeqyaHHe, Bo03mMoOXHOCTB OTNyCKa SJIEKTPOHEPruH AJs Lie-
JeHl OTONNIeHHS HAJJIEXHT COIJacoBaTh ¢ 3nempocua6x<aloummu opra-
HH3ALUHAMH B YCTAHOBJIEHHOM NOpAAKeE.

1.6. Ilpn nanuuum B pailoHe CTPOMTENLCTBA TI'eOTEPMAJIBHHIX BOJ
HOJ/KHA PaccMaTPHBATLCS BO3MOXKHOCTb HX NpPHMEHEHHS B KauyecTBe Tell-
JIOHOCHTE/IS1 I7ISl CHCTEMBl OTOMVIEHHs HJH CHCTEMBbI TenJoc6opa.

1.7. Ias TtpaHcdopMaluy HH3KONOTEHUMAJBHOIO Tenja TIPyHTa B
TEMVIOHACOCHBIX CHCTEMAaX TEeMJIOXJIaJOCHaGXeHHsT MOI'YT OblTb HCIOJb3O0-
BaHbl KOMIIPECCHOHHbIE, TEPMO3JIEKTPHUECKHE, 3IeKTPOXHMHUECKHe H ADY-
rHe THNH TENJIOBHIX HacocoB, HanGoJbllee paclpocTpaHeHHe B NPAKTH-
Ke OTeYeCTBEHHOTO H 3apybeXXHOro CTPOHTeJbCTBAa MOAOOHBIX CHCTEM
MOJIYYHJIX TeMNJOBLEIE HACOCH KOMNPECCHOHHOro THMA.

1.8. B mnenax noBElUeHHA 3((eKTHBHOCTH B NpPOEKTaxX TelJIOHacoC-
HHIX CHCTEM TemJoXJanocHaOxeHus 3AaHuil ¥ COOPYXeHMH  AOJKHLI
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OBITh  MPEAYCMOTPEHE CPEACTBA aBTOMATHYECKOrO DEryJHpPOBaHHA pe-
KHUMa HX SKCIAyaTauuu.

1.9. TIpn NpoeKTHPOBalHY TENAOHACOCHBIX CHCTEM TENJOXNaA0CHAG-
JKEHHSl ¢ KCNOJIb30BaHHEM Temda rpyHra B HesiXx 0OecleyeHuss HalcHK-
HOCTH HMX SKCIJyaTauu JA0AXHA ObiTh NPEAYCMOTPEHA peryJHpOBKa H
HaJafika CHCTeMbl ANl BHIBOJ2 €e Ha ONTHMAaJbHbl pexum paboThi, 4
TaKXKe JJs COOTBETCTBYIOUEH HACTPOAKH CPEeACTB aBTOMAaTH3aUMH, NpH-
HATLIX B [1POEKTE.

1.10. DaeKkTpuueckye yCTPOHCTBA, NPHHATHE B NpOeKTe, AOMKHbI
orBeuaths Tpebopanyam [lpasua ycTpoiicTBa 9J€KTPOYCTAHOBOK.

1.11. Tlpy npoexTHpPOBaHMH CHCTEeM CGOpPa HH3KONOTEHUHAJILHOTO
Tellla rpyHrta ocofoe BHHMaHMe cielayer 0o0pallaTh Ha HAJNYHC He3a-
Mep3aloliX TFPYHTOBHX BOA Ha HeGOALMIOR rayGunHe, NDOCKOABKY HX
IIPHCYTCTBHE DPE3KO 1OBbiLAeT 3PGeKTHBHOCTL KCNJyaTallun Bceit Tel-
JIOHACOCHO CHCTeMBI TellI0XJaA0CHa0XKeHHS B 11e/IoM.

2. KOHCTPYHPOBAHHME CHCTEM CBOPA
HHU3KONOTEHIWHAJNIBHOTO TEIIJIA TPYHTA

2.1. CucreMa c6opa HH3KONMOTEHUHAJLHOTO Temja TIpyHTa mnpel-
cTaBasier coboit yuactok tensnoc6opa ¢ 3arayO6aeHHBIM B I'PYHT Peruct-
pom Tpy6 rpyntosoro TtenjooOMeHHuKa (pHc. 1) u Bk/mouyaer B cebsa
C/JEeAYIOLULHE OCHOBIbIE 3JIeMEHThI:

rpyHroBofi MacCHB yuacTKa TemtocGopa;

perHcTp TPY6 rPyHTOBOrO TennooOGMeHHHKa;

Hacoc A4 NPHHYAUTENLHOH UHPKYJISAUHH TENJIOHOCHTENS TPYHTOBO-
ro TenJoOOMCIHHKA;

Y4aCTOK TEeIJIOTPacehl, COEAHHSIOUHI cucTemy Tennocbopa ¢ Hena-
pATE/IeM TeN/JOHACOCHOH CHeTeMbl TENAoXJAajocualkeHus.

s

i
3 /Knclllpmonm
L é 1 /Vl:u UCNAPHTENA
e _ ;|
Puc. 1. Cucrema c6Gopa A=A
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Puc. 2. Cxembl pacnojoxeHHs perHctpa TPYO TPYHTOROTO TenaooGMen-
IIHKa Ha ydacTke TenJocbopa

a, 6 — cxeMbL pACNOAOCHEHUR peaucTpa TPY6 2pyHTOB020 TENAOOOMEHHUKA, PEKO-

MeHdYyesmoie npu HebOAbUIUX MOUWKOCTAX TENAOHACOCHOG CUCTEMbL Tenaoxaado-

CHAONXCHUR, B8, 2 — CXE€Mbl PACNONONEHUR PeucTpa Tpyb 2ZpynTo8020 TENA006-

MEHHUKQA, peKosendyesnie npu Ooabwiux MOUHOCTAX TENAOHACOCHOL Ccucremot
TenaoxaadocHabrcenun;

| — epanuya ywacrka rtenaocéopa; 2 — pezucrp TPYyb 2pyHTOB020 TENAOOOMEN-
HuKA; 3 =— YUPKYARUUOHHOLL HACOC; 4 — COeQURUTERbHOIA Y4acCTOK TenaoTpaccel.
5 — OTKAIOHGIOUWUECA BEHTUAL; 6 ~— MA2UCTpAAbHble TPpYbonposoder



2.2, Ina cucTeM TenJIOHACOCHOrO TeINIOXJAafoCHabXeHuss (C wuc-
NOJAbL3OBAHHEM Tella T'PyHTa) CJEAYeT, KaK NpaBHJAO, NPUMEHATh CHCTe-
MH Tem10c60pa ¢ MJAOCKHM, MOPH3OHTAJIbHLIM PAaCNOJOXEHHEM perucTpa
TPyO IPYHTOROrO TenooGMeHHHKaA.

2.3. ns BbiGOpa KOHCTPYKUHH perscrpa Tpys TPYHTOBOTO TERJW-
OOMEHHHBKAa MOTYT OHTb DPSKOMEHIOBAHBLI CXeMbl, NpeACTaBJCHHbIE Ha

He. 2.

P 2.4. ITpocTpancTBeHHOe pa3MellleHHe CHCTeMbl c60pa HH3KOMOTeH-
IHAJbHOTO TEMJAa IPYHTA ONpPelesA2TCA THNOM 3acTPOHKH, NaHAWAadT-
HHIMH ¥ TMOYBZHHO-KJAWMATHYECKHMH YCJOBHAMH MECTHOCTH.

2.5. Peructp Tpy6 rpyHTOBOTO TeRJOOOMeHHHKAa H3roTaBJHBAETCA
H3 CTaJIbHBIX HJM NJAacTMaccoBbX TPyl anaMetpoM 30—50 MM.

2,6. Ha craaMn TEeXHHYECKOTO  NPOEKTHPOBAHHA CHCTeMbl cOopa
HHU3KONOTCHUHAJbHOrO TeIJla TPYHTa rAyOHH2 3aJI0XKeHHA Sperucrpa Tpy6
rPYHTOBOrO TemiooOMeHHHKa A W war Mexay TpybGamu (cm, puc. 1)
BHOUPAIOT B npajaenax |1—2 M, B 3aBHCHMMOCTH OT MOYBEHHO-KJIHMATH-
YeCKHX YCJOBHH, a ofilas TpeGyemas Asnuna TpyO, M, rpyHTOBOro Ten-
Joob6mennnka Lyp onpegeasierca no popmyae

Lp =Qu/qyx S, (1)
rae Qo — HeoOXOAMMAasi MOHIHOCTL CHCTEMH TelocHaGxenus, kBrt;
gyr ~— YAeNbHHIil TelDlIOChEM ¢ EAMHHIH NJOUAAH Y4acTKa Ten-

Aocbopa, Br/m2 IS TEXHHYECKOrO NPOSKTHPOBaHHA gy.r =20—

25 Br/M?% S — wmar mexay Tpy6aMH, M.

MMpumeuvanne lllar Tpy6 S suibupaerca 3 ycnosHs Hckoue-
HHSL B3aHMHOTO TENJIOBOTO BJHAHHS COCEAHHX TPYO.

Béabuiie snauedns rayGUHB! 3aj0xeHHA A K wara S COOTBETCTBY-
10T MEHbIIMM 3HaYeHHAM TEeNJIONPOBOAHOCTH TPYyHTa

2.7. Ha crapgun pa6ouero NpoeKTHPOBAHHS PANMOHAJIbHBE 3HAYEHUS
napaMeTpoB CcHCTeMbl Temaoc6opa (raybHua 3ajoMeHHsi perHcTpa Tpy6
TPYHTOBOro TenanoOMeHHHKka h, war Tpy6 S, obluas TpeGyemas janHa
TPYHTOBOro TensiooOMeHHHKAa Ltp M T. A.) AO/KHB ONPEACNATHCH H3
YCJIOBHSI MHHHMYMa MPHBEAEHHHIX 3aTPAT Ha CTPOHTEJNLCTBO H 3KCIJYa-
TalHI0 KOHKPeTHOH TeMmJOHACOCHOH CHCTeMBl TelJiocHabxenus W obecre-
YEHHA MaKCHMaJIbHO BO3MOMHBIX a06COMIOTHLIX TemnepaTyp rpyHTa B
TeyeHHe BCEro NMEPHOAA IKCMJAyaTalHH.

2.8. B KauecTBe TEIJOHOCHTeJ]S TPYHTOBOTO  TemI0OGMEHHHMKA clie-
HyeT NPHMEHATb HAea’PHPOBAHHYIO BOAY MHJH HETOKCHYHLI aHTH(DHS.

2.9. B cucremax c60pa HH3KOMOTEHUHAJNBHOTO Temda FpPyHTa, HC-
NOJb3YIOWHX B KauecTBe TEMJIOHOCHTEs BOAY, NPUMEHAIT CJAeAYIOLiHe
BHAB LHPKYJIRUHOHHBIX HACOCOB: LEHTpoGeXkHble OAHOCTYNEHYaThie TH-
nos K, KM u 6eccaabnukosuie Tuna LIBLL

2.10. I[Tpu ucnonb3oBaHHH aHTHHPHIOB B KayeCTBe TEINIOHOCHTENS
TPYHTOBOTO TEIVIOOGMEHHHK2 NPHMEHSIIOTCS BHXPeBble HacOChl  THIIOB
BKC, BKO unn xumnueckue ueHtpoGexuble nacocsl Tuna XO. [Ipn na-
JIHUHH B amndapﬂae HHI‘H5HTOPOB AONYCKAeTCR! TNpPHMEHEHHE HacCOCOB
tuna [IBLI.

2.11, TIpn ycTaHOBKe UMPKYJAAUMOHHLIX HAacOCOB B XKHJbIX AOMax
HeOOGXOAHMO HCII0/Ib30BaTh TOJbLKO MaJjOHIYMHBle Hacockl THna LIBLL

2.12. TIpy npPOEKTHPOBAHNWH TeMJOHACOCHHIX CHCTEM  TEIDIOXIANO-
cHabeHH] cHcTeMb c6Opa HH3KONOTEHLUHMAJIBHOrO TemJia TPYHTa cJe-
AyeT pacmojararth BOJM3H OCHOBHHX NOTpe0OHTesedl TENJIOBOH SHEPTHH.

2.13. TennoBad H30AAUMA YYaCTKOB TEMAOTPACCH, COEJHHSIOLIMX
cHcTeMy c00pa HHM3KOMOTEHIHAJLHOTO Tellsla PYHTa C HClnapuTesem
TeNJIOHACOCHOH CHCTEMB TemJIoXJalocHalKeHns, BbiOHpaercas H3 ycjo-
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BHSt OTpPaHHYeHHS MNOTEPb TeMJa TEIVIOHOCHTEeNS MO YPOBHM, He MDEeBbl-
maomero 5% B CyTKH.

2.14. ins yAasieHus TEIVIOHOCHTEJs H3 peructpa Tpy6 IPyHTOBOro
TelNIOOGMEHHHKA CHEAYeT NPEefyCMaTPHBATH CAMOCTOSTE/NbLHYIO CHCTEMY
ApeHa)ka M 3alpaBKH CHCTEMB! TEMJIGHOCHTEJEM.

2.15. B kaxpoi cucreMe c60opa HH3KONOTEHHMAJNBLHOrO TeMaa TIPyH-
Ta CJeRyeT NPeAycMaTPHBATh YCTPOHCTBA A/ yAajeHHs BO3JyXa, TO-
HaBUIErO B YPYHTOBO# TeNJNOOGMEHHHK.

2.16. B npoekte cjenyeT NpelycMaTpHBaTh AATUYMK KOHTPOJA 3a
TCMNEpPaTypoil, AaBJEHHEM H CKOPOCTbIO JBHMKEHHS TEIJIOHOCHTeNs Ha
BXOj€ H BBIXOJZ€ M3 cHCTeMsl c6opa HH3KOMOTERUHAJLHOTO TelIa IPYHTa.

2.17, Tlpu GosbmHX MOHIHOCTAX TEMJIOHACOCHBLIX CHCTeM TemJIoXJa
JAOCHAOMEHHSt DPErHcTpel TPYO6 TIPYHTOBOIO TENJOOGMEHHHKA CJAEAYyeT
COeIHHATL B MOC/AEA0BATENbHO-NAPAJJIENbHBE [PYNNLH ¥ APeLYyCMaTpH-
BaTb BO3MOXKHOCTb OTK/IOYeHHs OTIAe/bHHIX CEKUHI B cjayyae HX BBHIXO-
Ja H3 CTposi §6€3 OCTAHOBKH BCeH CHCTEMBl TEmJIOXJ/ag0CHaOKeHHUS.

2.18. B cayuae pacnosioKeHHs Ha TEpPHTOPHM yyacTka TremaocGopa
njowanefi, OTBEAECHHBIX MO/ CeJIbCKOXO3AHCTBEHHBIE KYJbTYPH  HJH
&pyKTOBHE AcpeBbs, NpH pa3paboTkKe NMPOEKTA TeMJOHACOCHOH CHCTeMBI
TQHJIOXJIa}J,OCHaﬁ)KEHHH C HCNOJIb30BaAHHEM TeMNJla TrpyHTa HeO6XO0AHMO
BCECTODOHHEE HM3YyyeHHe BOMpPOCA BAMAHHS OTGOpa Tenaa W3 CPYHTA Ha
Be’CTalHIO XaHHOI'O BHAA PAaCTEHHi WK AepeBbes.

2.19. Ilpn npoexkTupoBaHuH cucteM cGopa HHU3KONOTEHUHUAJIBLHOTO
TellJla rpyHTa HEOOGXOAHMO CTPEMHThCS K Haubojee NOJHOMY MCNOJb-
30BaHHIO TenJOaKKYMYJAAUHOHHBIX ¢BOHCTB FPYRTOBOrO Maccupa, Aaa
Yero AOJKHB ObITh OJIH3KH TeMMepaTyphl TEIVIOHOCHTeJAs H I'PYHTa Ha
BBIXOAE H3 DerHcTpa Tpy6 rpYHTOBOro Tem100GMEHHHKA.

3. OUEHKA 3¢ ®EKTUBHOCTH CHCTEM CBOPA
HH3KONMOTEHURHAJNBHOIO TEIVIA TPYHTA JJisl LEJIEN
TENJIOXJALOCHAB)XEHHSA 30AHHA

3.1. MorasareneM 3((PeKTHBHOCTH CHCTEeMBl c6Opa HH3KONOTEHIIM-
aJIbHOroO TEMJa IPYHTa H TENJIOHACOCHOH CHCTeMBI TelIoXJaAOCHAGXKeHHuA
B lleloM sBJaAeTcs KOspdHUHeHT TpaHCHopMauuu TenaoTH Kqp, npen-
CTABJASIOIMHA cOOOf OTHOLIEHHe MOJYYaeMOi noJie3Hoil TenjaoBOi 3Hep-
MM K 3HeprHH, 3aTpaukBaeMoil Ha skcnayatauuio. [as maeasbHoro
TepMoAHHaMuyeckoro Hukaa Kapuo Krp onpapensior no dopmyne:

Kwp =Tx[(Tx—To), (2)

rae Ty — TemnepaTypa KOHAEHCAUHH HapoB pabouero TeJa B KOHJIGH-
caTope TenJosoro Hacoca, K; Ty — TemnepaTypa kHresHs paGouero
Teja B HCNapHTeNe TEMIOBOro Hacoca, K.

3.2. KoadduuueHT TpaHcHOpPMaLHM TEIVIOTH pPeatbHOl TenjoHacoc-
HOM CHCTEMBI TEMJIOXJMaA0CHabXeHUs ¢ yueToM HeoOpaTHMHX NOTepb Tel-
Ja omnpenesierca no gopmyJae

K2, =T« nyy [(Tx—To), 3

rae nra — KIIJ TensrosBoro Hacoca, yuWTHBaOmHA HeoOGpaTHMbE no-
TEPH NPH CXKATHH pabouero areHTa B KOMnpeccope H NPH pacliH-
pennu B Aerangepe, Ha craguH TeXHHUECKOrO MpPOCGKTHPOBAHHSA



npunamaercs Nr.m =0,7—0,8. [lpn pabouem npoekTHpoBaHHH 3Ha-
YeHHE ) t.n JOJKHO OHTb YTOUHSHO 1O NACHOPTHHM NAaHHHM HC-
NoJL3yeMOro TEeIVIOBOro Hacoca.

3.3. Temneparypa konfeHcauumu mapoB pabodyero Teia T g BLIGH-
paercs M3 YCJIOBHS ofecneyeHHS B KOHJEHCaTOpe TelJIOBOTO Hacoca Jo-
CTATOYHOrO TEMOEPATYPHOro Hamopa H AOMKHA OHTb Ha 5°C Bhilre
TeMIEpaTypHl TEIUIOHOCHTENSI Ha BXOJE B CHCTEMY OTOIJIEHHS.

3.4. Temneparypa Kunehusi paGouero Tena Ty BHOGHpaerca H3 ycJo-
BHsL OGecrneyeHHs B HcIapyuTesie TEMJOBOrO Hacoca JOCTaTOYHOIO TeMIe-
paTypHOro Hamopa H XoJoKHa GbiTh Ha 5°C HHXKe TeMIepaTypHl TemJo-
HOCHTeJIA Ha BbLIXOJ€ H3 CHCTEME c60pa HHU3KONOTEHI HAJBHOIO TenJja
TPYyHTa.

3.5. [Tpn onenxke 3¢deKkTHBHOCTH CcHCTeMBI €60pa HH3KOMOTEHLH-
aJbHOTO Tella FPYHTAa M TENJOHACOCHOH CHCTeMBl TenJoXJaaocHabxe-
HH$ B UEJOM JAOJ/IKHO OHITb YY4TeHO MajfeHHe TeMnepaTypnl IpyHTa B
npouecce 0T60opa M3 Hero Tensa. B sTOM cayuae peasibHHI KOs(duum-

eHT TpaHcopMalHH TemIoTH Klr’p onpzaaesisercs no Gopmyine

Ty
KPP ==qr , 4
™ Nrtw T:~(Tr—hr—ATr ) (4)
rne Tr — CpEeAHEHHTErpaJlbHas 3a OTONHTENbHM /i NepHoOx TeMMepary-

pa CJIOSl TPYKTa Ha IVyOHHe 3a/I0XKEeHHSs perucrpa Tpy6 rPyHTOBOrO
TeN/JOOOMEHHHKAa HNPH OTCYTCTBHH oOTGopa Temaa u3 rpyHta, K
Onpepensierca no npua. 1 wan no [1]; Ay — TeMneparypruii Ha-
MOp MeXAY TelJIOHOCHTeseM CHCTeMbl cGOpa HH3KOMNOTEHUHAJAbHOTO
Telljla I'pyHTa H paéotmm TeNJOM B HCNApHTEJNEe TEMJIOBOro Hacoca,
K. Onpenenserca no n. 3.4; AT’: — najeiive TeMNepaTypH rpyH-

T4 3a T JeT 3KCNAYaTallHH TeMJIOHACOCHOH CHCTEMBI TEMJIOXJaxo-
cuaGxenns, K.

OcraspHbe 06o3HaueHHst Te Xe, 4YTo ¥ B dopmyae (3).

3.6. Or6op Tenna M3 rpyHTa B TeueHHe OTONUTENHLHOIO CE30HA BHI-
3plBaeT 3HAYMTEJNbHOE NajeHHEe TeMIepPaTypel IPYHTOBOTC MacCHBa, KO-
Topoe B GOJILIIHHCTBE CJy4YaeB He YCIleBaeT KOMIGHCHPOBATHCH 3a Jier-
HHH H MeXCe30HHHIe NepHOAH roja.

Iposenennsie Ha IBM MHOroudcieHHble pacuyeThl TeMnepaTypHOro
peXHuMa FPyHTa CO CTOKAMH TemJa AJIsi.PasJIHYKHLIX NOYBEHHO-KJIHMAaTH-
yeckux YycnaoBuit Tepputopud CCCP BrSIBHIM HEOGXORHMOCTb OIEHKH
3¢ pexTHBHOCTH cHcTeMbi c60pa HH3KOMOTEHUHANBLHOTO Telvia TFPYHTa H
CHCTEMB TENJIOHACOCHOro TENOXAAJ0CHAGKEHHS 3AaHRi M COOpYXKe-
HHil B LeJOM NO TeMIepaTypHOMY pPeXHMY IPYHTa, YCTaHaBAHBaloule-
MYyCs Ha NATHA roj 3KCOAYaTAUHH, TaK KaK K STOMY BPEMEHH TeMmile-
PaTypHbIl PEXHM B rpyHTe GJIH30K K NEPHORHYECKOMY.

3.7. Manenne Temneparypul caosn rpyra AT, °C, na ray6use 3a-

JIOXKEHHSI perHcrpa TPy6 TrPYHTOBOrO TemjooOGMEHHHKa 3a BpeMs 9KC-
MJAyaTalHH TeNJIOHACOCHOH CHCTEMBI TeMJIOXJIaKOCHAOKEHHs Onpenens-
ercst no ¢opmyae

v mcosv m (H—h)

1 vm il 1 . )
ey| — —sin2vy, H
V( 9 <+ 4 m

AT

. X

I pg8

m



2
_____th3¢ T V?u" EL Y
T R
X e v | Tgor —gxle Y dr, (5)
0
rae Asp — 9PdexTHBHAR TeNNONPOBOLHOCTb [PYHTA, UACTHYHO YUH-

THBAIOWIAs BJHSHHE IIPOLECCOB MACCONEpPeHoca Ha TeMnepaTypHHIR
pexum rpyuta, Br/(M-°C). Onpesensizrcst Mo MeTOAHKE, H3JIOXKEH-
Hoit B [2]; ¢ — rtenaoemxocts rpysra, KAx/(gkr-°C); y — obbeM-
Hast Macca rpyHTa, kr/m%, H — ray6unHa, M, Ha KOTOpOfi BJIHMSIHHC
CTOKOB TeNia HesHauurensno. I[Ipuuumaercs B npefenax 10—20 m
B 3aBHCHMOCTH OT TeNJIONPOBOJHOCTH FPYHTa; A — raybuna 3ajo-
JKEHUA PErHcTpa TpyO6 rpyHTOBOIO TEMNOOGMEHHHKA, M; T — BpeMs
SKCNAyaTaUHH TeNNOHACOCHOW CHCTEMB! TEMJIOXJafOoCHAGKeHus, u.
[Mpanrmaetcst B cooTBercTBuu ¢ 1. 3.6; gor — cpemHemHTErpanb-
HAafl HHTEHCHBHOCTh TeNJOCheMa ¢ eJHHHUb NJOWAAH Y4acTKa Ten-
noc6opa, Br/m?, gy — cpemHeMHTerpallBHas HHTCHCHBHOCTb Ten-
Joc6poca, Ha eNMHHLY MJOWANH YHacTKa TemiaocGpoca B TNEPHOR
KOHAHUHOHHpOBanHdA, BT/M% v, — coBCTBEHHble UuHCA 3ajauk
Hitypma—JluyBuans, onpeaensieMbie H3 peLICHHS TPAHCUEHACHTHO-
ro ypaBHEHHS.
tgvmH=anfAsp v, (6)
rae ap — KO3(P@HUHEHT TENJOOTAAYH C NMOBEPXHOCTH TPYHTA, onpese-
asemuit no CHull 11-3-79 *, Br/(m2-°C).
3HaueHUs V., NPUBEAEHLl B NpHJI. 2.

[Ipumeuaunne Ilpu sumsoxe gopmyan (5) perucrp Tpy6 rpyH-
TOBOrO TCNICOGMEHHHKa OblJl 3aMEHEH YCJIOBHOW IJIOCKOCTBIO TeIJO-
¢beMa (Tensoctpoca).

3.8. Tlpn npoBefeHHH HH)KeHEDHBIX PacCyeToB AJs ONpefe/leHHs na-
Aedns Temnepatypsl cnos rpyHta AT _ MOryT ObiThb  mCIONB3OBAHBL

CPEHEHHTErPAJIBHbIE 32 OTONHTENbLHBIH TEPHONL M fEePHOA  KOHAH-
ILHOHHDOBAHKS 3HAUEHHsT HHTEHCHBHOCTEH TensocheMa M TemaocOpo-

€a gor M Gx. B 3TOM cayuyae najense TemnepaTtypu CJI0fl TpPyHTa onpe-
aeasercs o opmyne

AT =°° cos?v , (H—h) X
T m= vm | S '
Vm Ase¢ | — + —sm2\‘mh’)
2 4
2 2 .
Ve A3 Vin Asop  (For +n7)
.____—__(kr_'%,) K ~ -
X e ¢y Xn2=o {‘Ioi[ e €y -
9 .
Vin Asd 'V:Zn Asd K
—c——nT - — (zy+nT)
)
—e v 1— 4« {e ¥ —
2
Vo Asd
— = (2 ) ]} (7)
—e v y
rae k — KoaMye.TBO JseT, Tpefyemoe AJs BHIXOAAa TeMNepaTyp TpyHTa

Ha YcTanoBHBUIH#ACA pexkuM, Jer. Onpejensiercss B COOTBETCTBHH C
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n. 3.6; T=8760 u — KONMIECTBO YACOB B YONIY; Z . — PORONKHTENE
HOCTb OTONMTEJBLHOTO NEPHOAd, 4; 2} — BPEMsl Hauala Ce30Ha
KOHHUHOHHPOBAHHSA, OTCYUTHIBAEMOE OT HauaJja OTONHTEJLHOro ne-
PHOAR, 4; Z) — BPEMs OKOHYAHHS CE30Ha KOHAMUHOHMPOBAaHHS, OT

CYATHIBAEMOC OT HAYa/1a OTONHTEAbHOro NEepHOAA, 4.
Ocraapuuie 0603HaYeHHst Te Ke, YTO U B 1, 3.7.

[Ipumeuanune 3a Hayaso oTcyera NMPHHATO HAYAJIO OTOMHTEJb-
Horo nepuona NnepBoro roja 3KCnayaTauuH,

3.9. CpaBuenne TenyqoBOHi SKOHOMHYHOCTH TENJNOKACOCHON CHCTEMB
TEMJIOXJAJOCHAGKEHHA ¢ TPaJUIHOHHHMH CHCTEMAMH OTOIJIEHHA H
KOHAMIHOHUPOBAHHA NPOH3BOAUTCS 1O YREJbHOMY PacXOAy YCIOBHOrC
TONIHBA HAa MNOJIyUeHHEe EJHHHUEL INOJe3HOH Tennosofl 3HEprHH (xoJo-
na) b,.. (Coxonos E. fI. Tennodukauus u rtemnosne cetH. — M.:

dHeprouszart, 1982 — 360 c.), xoTopHii onpeaeasercsa no Gopmysae
bry =bg KR, (1—9cy In,c 1, (8)

rae b,f — YAeHbHBI PacXoA YCJOBHOrO TOIJIHBA Ha BHPabOTKY 3JeKT-
pHUecKOll 3HePrHH Ha KOHAEeHCAUWOHHHX sjeKkTpocraHnuax (K3C),
rfkBT-y; K.‘r’p — peaJibHLIT KO3(QPHIHEHT TPaHCcHOPMALHH TENJIOTH
TENJIOHACOCHOH CHCTEMBl TemJIOXNaflocHabKenus, onpeienseMuil B
cootsercTeuH c nn. 3.5—3.8; @_. . — KO3p(pHUHEHT COGCTBEHHBIX
uyxa K3C ¢, =0,04—0,06; n, . — KILI saektpHueckoii cern
Ny =0,94—0,96,

[TpuMeHeHHe TENJOHACOCHON CHCTeMH TENJIOXJaloCHaGXeHus ¢ Hc-
NOoAb30BAHHEM HHU3KONOTEHIHAJIbHOrO TelJa TPYHTA 3(P(PEKTHBHO TOJIBKO
B TOM cJydae, Korja <

br.'r b'r.p’ (9

rae b, — YAeIBHHH Pacxol YCJOBHOTO TOMAHBA Ha NMOJYYEHHE €XH:

HHUb NOJIE3HON TENJOBOH SHEPTrHH (X0/0A2) B TPaAHLUHOHHOA CH-
cTeMe TelsoxJaAocHabxkeHus, kr/Tkan.

3.10. Ha cragumm TexHHYECKOTO NPOEKTHPOBAHUS M OUEHKH TEXHH-
KO-3KOHOMHuecKoi 3(P¢eKTHBHOCTH NpPUMEHEeHHs TEeNJOHACOCHKX CHCTEM
TeMJIOXJaJ0CHa0KEHHUST ¢ HCMOJb30BaHHEM HHU3KOTOTeHIHAJbHOTO TenJa
TPYHTA B Ppa3JHYHHX MOYBEHHO-KAHMATHYECKHX YCJIOBHSIX TePPHTOPHH
CCCP 3Hauenus peaspHOro KO3(p@uiHeHTa TpaHchopMalHE TenJo-

THI Kgp NPHHHMAETCA 110 KapTe, NPeiCcTaB/JeHHOA Ha pHC. 3.

NMpumeuanne Bemwunna K}, paccuntana va IBM no meronu-

Ke,m3noxennofi B 1mn. 3.5.—3.8. B xayecTBe OCHOBHBIX HCXOAHHX AaH-
HblX HCTMOJL30OBAHL CpPejHHe 3HAYeHHS napameTpoB cHcteM cbopa Hu3-
KOTIOTEHNHAThHOrO Tellyla TPYHTa H TENJJOHACOCHHX CHCTEM TelJoXJjano-
CHAGKEHHS, TOoJyYeHHble M3 aHajH3a OTeySCTBeHHOA Hu 3apybexHoit
NPaKTHKH CTPOMTENbCTBA MNMOAOGHBIX CHCTEM, a TaKXe CPEAHHe 3Haue-
HHUA TEMJIOTEXHHYECKHX XapaKTepHCTHK TPYHTOB PAcHPOCTPAHEHHBIX Ha
Tepputopu CCCP; h=1,6 M; Asp=1,16 BT/(mM-°C); cy==2520 k[1x/
[ (M3-°C); q,, =20 Br/m%

3.11, TIpumeHeHHe TeNIOHACOCHBIX CHCTEM TeMJOXJAAOCHAGKeHH)
C HCNOJB30BAaHHEM HH3KOMOTEHIHAJbHOrO Tenja rpyHTa 3ddeKTHBHO MO

11
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TEMJIOBOH SKOHOMHYHOCTH B CDPaBHEHHH C TPajHUHOHHHIMH CHCTeMaMH
NPH SHAYEHHAX peaJbHOro KosdduuueHnta TpaHCcPOPMAUHH TenJo-
™ K gp, TNPeBLIIAIOIAX CACAYIOIIHE BEJMUYHHB: ANS 3JCKIPOOTOMJe-
HHS — 1% Jad TemOCHaGXKeHHs OT pafOHHHX KOTeJNbHHX — 28; aas
tenocHabxenus or TOLL — 3,7.

Mpumeuwanne Ha puc. 3 mpeacraBneio pacnpeicieHHe NG Tep-
putopun CCCP 30u 3¢¢eKTHBHOrO NPHMEHEHHS TEMVIOHACOCHHIX CHCTeM
TEMJIOCHAGXKEHNS ¢ HMCNOJAb30BAHHEM HH3KONOTEHUHANbHOTO Telljla rpyH-
Ta N0 CPaBHEHHIO ¢ TENJIOCHAGXECHHEM OT PalOHHLIX KOTEJbHHX.

Puc. 3. 30Hbl 3PEKTHBHOrO NPUMEHEHHSA TENJIOHACOCHHIX CHCTEM

TendocHabXXeHusa ¢ HCNoJib30BaHHEM HH3KOINMOTEHIHaJb-

HOrO Telllla IpyHTa IO CPaBHEHHIO C TeNJOCHAa6XXEHHeM OT paHOHHBIX
KOTEeJIbHHIX

13
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TemnepaTypsi rpyHta Ha ray6ude 1,6 M jJs Hekoropwx roposos CCCP

IMpunoxenue 1

CpelnHe TeMmepaTypsl IpyHTa no Mecsgam, °C

Topon

1 11 111 ‘ v ‘ \A | VI | VII ‘VIII X l X l X1 XII
ApXaHresbeK 4 35| 31| 27| 25| 3 45| 6 71| 7 61| 49
Acrpaxanp 7,5 6,1 5,9 73] 11 1461 17,41 19,1 | 19,1 | 167 13,61 102
Amxa6an 11,7| 105] 11,4| 141 178| 219] 251 26,6 | 256 | 226 | 184]| 14
Bapnaya 26| 17| 121 14| 43| 82| It | 124|116 | 92 62| 39
Bparck 04| —02| —06| —05| —0,2| 0 3 68 | 72 | 54 29| 14
Baazusoctok 3,7 2 1,2 1 1,5 5,3 91] 124 | 138 | 12,7 9,7 6,4
HpkyTck —08| —28| —27| —1,1| —05] —0,2| 17| 5 67| 56 32| 1,2
Kues 38| 28| 22| 35| 79| 124| 153| 162 | 157 | 12,7 9 57
KulunHes 62| 48| 46] 7 11,3] 151| 18 | 196 | 187 | 156 | 12 8,4
Komcomoubek-Ha-Amype 08| —0,4| —09| —0,4 0 1,9 6,71 10,5 | 11,3 9 55 2,7
Maragau —65| —8 | —88| —87| —3.9| —2,6| —08]| 01| 04| 01| —02| —2
Mocksa 38| 32| 27 3 62| 96] 12,1] 13,4 | 125 | 10,1 73] 5
Mypmanck 07| 03| o |—03| —03] 02| 4 67| 66| 42 27| 1
Hogocu6Hpck 21| 12| o6 05| 13| 5 91] 11,3 | 109 | 88 58| 36
Openbypr 4,11 26! 19l 22! 49! 80| 107 124 126 | 112 88| 6
Mepusb 29| 23| 19| 16| 34| 72| 105|121 (115 9 6 4




St

Ilpodoasenue npua. |

CpenHHe TeMnepaTypbl FpyHTa nmo Mmecsuam, °C

ore T Lw Doy T Pvn Tvi | | ox | x| s
[TerponaBaoBck-KaMyaTekuit 2,6 1,9 1,5 1,1 1,2 3.4 6,7 9,1 9,6 8,3 5,6 3.8
Pocros-ua-Jlony 8 6,6 59 6.8 99| 129 155| 17,3 | 1756 | 158 13 10
Canexapn 1,6 1 0,7 0.5 0,4 0,9 3,9 6,8 7,1 5,6 35 23
Coun 11,2 98 96| 11 13,4 162 189 20,8 | 21 19,2 168 135
Tannun 4 3,2 2,6 2,6 5 8 105| 11,8 | 11,5 9,9 7.7 55
TallKeHT 9,6 82 89| 11,7 157 20 239! 257 { 248 | 215 169 12
Typyxanck 0,9 0,5 0,2 0 0 0,1 1,6 62 6,4 4,5 2.8 1,8
Typa —09| —03| —5.2| —53| —3.2| —1,6| —0,7| 1,2 2 0,7 0 | —02
Yanex —6,3}| —8 | —86{ —8,7] —6,3| —1,2| —0,4; 0,1 0,2 0 —0,8| —37
Xa6aposck 03| —1,8| —2,3{ —1,11 —0,4 2,5 95| 133 | 13,5 | 10,9 6,7 3
Lleannorpan 02! —12| —1,6] —0,6 37 83| 116] 13 12,4 9,7 6,1 2.8
SRy TCK —56| —7,4| —79| —7 | —4,1| —1.8 03| 1,56 1,1 0,1 | —0,1| —2,4
Anta 8 67| 69 88| 11,8 153 18 19,56 ] 18,8 | 16,1 13,1 10
SIpocnasab 2,8 2,2 1,9 1,7 3,9 781 107 124 | 115 95 6,3 39




Ipuaoxenne 2

Pewenne ypasHenus tg vmH=un /A 4 v,
n H
Vm :?Hm/H- Bi= =
3¢
Bi Iy 1P N3 M4

0 0,0000 3.1416 6,2832 9,4248
0,001 0,0316 3,1419 6,2833 94249
0,002 0,0447 3,1422 6,2835 9,4250
0,004 0,0632 3,1429 6,2838 9,4252
0,006 0.0774 3,1435 06,2841 9,4254
0,008 0,0893 3.1441 6,2845 9 4256
0,01 0,0998 3,1448 6,2848 9,4258
0,02 0,1410 3,1479 6,2864 9,4269
0,04 0,1987 3,1543 6,2895 9,4290
0,06 0,2425 3,1606 6,2927 9,4311
0,08 0,2791 3,1668 6,2959 9,4333
0,1 0,3111 3,1731 6,2991 9,4354
0,2 0,4328 3,2039 6,3148 9,4459
0,3 0,0218 3,2341 6,3305 9,4565
0.4 0,5932 3,2636 6,3461 9,4670
0,5 0,6533 3,2923 6,3616 9,4775
0,6 0,7051 3,3204 6,3770 9,4879
0,7 0,7506 3,3477 6,3923 9,4983
0,8 0,7910 3.3744 6,4074 9,5087
0,9 0,8274 3,4003 6,4224 9,5190
1,0 0,8603 3,4256 6,4373 9,5293
1,5 0,9882 3.5422 6,5097 9,5801
2,0 1,0769 3,6436 6,5783 9,6296
3,0 1,1925 6,8088 6,7040 9,7240
4,0 1,2646 3,9352 6,8140 9,8119
5,0 1,3138 4,0336 6,9096 9,8928
6,0 1,3496 4,116 6,9924 9,9667
7,0 1,3766 4,1746 7,0640 10,0339
8,0 1,3978 4,2264 7,1263 10,0949
9,0 1,4149 4,2694 7,1806 10,1502
10,0 1,4289 4,308 7.2281 10,2003
15,0 1,4729 4,4255 7,3959 10,3898
20,0 {,4961 4,4915 7,4954 10,5117
30,0 1,5202 45615 7,6057 10,6543
40.0 /5325 15979 7.6647 10,7334
50,0 1,5400 4,6202 7,7012 10,7832
60,0 1,5451 4,6353 7,7259 10,8172
80,0 1,6514 46543 7,7573 10,8606
100,0 1,5552 4,6658 7,7764 10,8871
1,5708 47124 7,8540 10,9956
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2. Kouc*rpynposanue CHCTEM COOpa HH3KONOTEHLHANBLHOrO Tenaa
rpyHTa

3. OueHka 3cp¢exTHBHocm cHcTeM cOopa HH3KONOTEHUHAJAbHOIO
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HOle'ﬂiBHO'HPOHSBORC‘I‘BQHHOG H3aHHe
HHUNC® T'occrposa CCCP

PEKOMEHJAIIMH 1O OHEHKE 2OOEKTUBHOCTH CUCTEM CEOPA
HU3KONOTEHIHAJIBHOI'O TEILIA TPYHTA
IUTA BEJIEN TETUIOXTIAJOCHABKEHMA 30AHMIA

Pedarcyus uHCTPY KTUBHO-HODMATUGHOU NUTEPATY Dbl

3as. pepaxumeit JI. I Baabsan
Pemaxktop 3. H @edorosa
Mn. pegaxrop H. H. Pabununa
Texuwveckuit pegaxtop M. . Jlesuna
Koppexrop B.Y. I'naw3zoea

H/K
Monmicaro B mevats 17.12.87  T—06459  @opmar 60x84 1/16
Bymara odcetHas N°1 Yenmeuar. 0,93

cn. Kp.orr. 1,31
Vu.-u3n,. 1. 1,13 Tupax 5000 ax3. Hsp, N0 XI1-2123 3ak. N242 62
Iena 5 kom.

Crpotiusnar, 101442, Mocksa, Kansiesckas, 23 a

MockoBckas Tunorpacdus Ne 9

HITO BcecorosHas kHmxHaa nanara I'ockomusnara CCCP
109033 Mockea, BonouaeBckas, 40
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