MMWHWCTEPCTBO 3APABOOXPAHEHWSA CCCP

METOOANYECKNME YKA3AHNA

HA METOAbI OMPEAENEHWNA
BPEAHbBIX BEWECTB B BO3AYXE

Bbinyck XV

r. Mocksa 1979


http://www.mosexp.ru/energeticheskoe-obsledovanie.html

MWHUCTEPCTBO 3OPABOOXPAHEHU CCCP

METOOWYECKUE YKA3AHMSI

HA METOJOBI ONPENETEHMSI
BPEOHBIX BEILUECTB B BO3YXE

Brrmyex XV

. Mocksa 1979



CJopHAK MeTOnHYECRUX YKASBHHR COCTaBAGH
MeTONMYECKOR CEHUEEeM MO NPOMHUWJEHHO-CAHN~
TAPHGR XEMAK NpH NpoCAEMHON KOMMCC MK
"Hayqsne OCHOBW ruUrnedd TpPYA& u npofeccmo-
naipHOR naTonOrEH”,

BHOYCK X7
HacTosAmHe MeTOLWYECKHNe YKBR3IBHAS pBCHDOC~
TPAHADTCH HA ONDELeNeHNt CONEDXAHNN BPENHHX
BemeCTB B BOYAYXE NPOMHEACHHHX NONG@EHNA npM
CRHKTAPHOM KOHRTpO A€,

Penaxuxorkas xoaxzerks: E.l'.Heanox, M.X.Ba&0RHRA,
Be.l.OBeurnmH.



JTBEFPXJAD.
3amea™uTeNs I'IaBROTO
. rocygapwcneuuoro

(t?VLLb%ﬂurapuoro Bpaua CCCP

RYOHKO
" __ lioms 1979 r,

¥ 2016 - 79

HETAMYECKUE YKABAHUA
HA XPOUATOTPAMIYECKOE ONPEZENEHAE TONYOIA,
XAOPEEH30JA, XJOP3TAHA, BPOMBTAHA, STUIO-
BOTO U EYTMNIOBOrO CTMPTOR B BO3AYXE

I. O6m&a wacTs
I. Onpepenenue OCHOBAHO H& MCNONB5UBARMHE TASO-XMXk .THOH Xpo-
-eorpaddu na npuGope 0 NAAMBHHO~MOHMBALMOHINM XeTexTOpoM. Ordop
06 063 KOHISHTPEPOBAHKA,
2. UnwvuanrHo onpegensemoe komuectso 0,05-0,I ukr,
3. Onpezexesun Be Memapy KCHNONW M pTEICEN3ON. CnpezeneHED
woll@0T IéKCaH, I'eNT8H M AU6TOH,
4, lpeaexsBEO XOOYCTHMAA KOHUGHTDALMA TONYONa B BO3RYXe -~ 50
/u’. xnopSernsoma ~ SO wr/u®, xmopsrasa - 50 ur/u?, grousrana -
5 ur/u3, stumomoro cnupra - I000 ur/u®, dyrunosoro cnupra 10

1 e,

0. Peaxrusu w ansaparypa
» OpuMensieMHe PEAXTUBH M 31CTBOPH.
T'as00¢,88HHI 880T M BO3NYX B GAJUIOHAX O PEAJK. pPOM,
Teepxull ARATOMMTOBM,, HOCKTeWs W..3-600, ¢pakums Q,25-0,5 .
Xxxran fasa: ¢C~I6-nomiQTOPOPraHOCHEOKOBHOBAA ALAKOCTH,
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JnaTunonuit agup, I'OCT 6265-52.

Tonyon, 9.n.8., I'OCT 5789-69.

XnopGenaoxn, 4,, I'OCT I3488-68.

Xnopartai, X.9., G 7. kal. 12,5%,

Epoustan, CBexenepersanuufl, Jpaxuma o T. Xam. 38-39°C, MPTY
6-09-6467-69, T'OCT I0749-64.

dranosutl coMpT 96%, 396367,

Byrunosuit cnupr, 9., ['OCT 6006-73,

6. [pusenneune nocyxa ¥ NPUOOPH.

Xpouarorpad ¢ nNiaMeHHO-MOHM3BLMOHHHM XETEKTOPOM M KOXOHKOMR.

TesepaTop BOXOPOZA.

Nunerxs raaosue, I'OCT I778-59, emroorsn I00-200 Mmx.

Inpuy uesuuxHckul exxocTsn I0 MX.

Uxad cymumpuulle

Hadop ocur "®usnpucsop”,

CexyHnzouep.

Nypexs pmexTpuyeckufl o remneparypoit marpesa xo 1000°C.

Yawra gapdopomne,

Jyna « ZMHORKA RauwepUTeNLRHE,

I, OTgop nposH BOBIRYXA
7. KeoATUKPaTHHH 0CBeM BO3XyXa 00 OKOopooTsn 0,5« X/MMH npo-
TACMBEDT Yeped PA30BNe MUNeTRH OMKOOTHD I00~-200 MA 0O CTEXAAHHHMA
Kpanaud, [lepex GHRMIBOM NMUNETHKX OJeZyeT Harpers X0 80°C BcaexcTBUe
BO3UOXHO! copOuUMA OTOXNOM XNopdeHaoxa. [IpofH xas anamssa OTOLpanT
MEZBLUMHOKAN HNPHUOM,.

I¥. Onuocanue onpexeeHBA
8. JsaTowsroBul xupnuy JH3-600 npounsanT KMCIOTOR X XZRCTHIIH-
poBaHsoll BOZON, BaTeM OymAT NPY TeMNEpaType 1200°C B Tevenue 4 wa-
cos, Xuzryn dasy OC~I6 B koxmuecTse IS% or Beca HOCKTENAR PACTBOA =
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DY B ;MoTHAOBOM Bdupe., B noxyueHmEuft pacTBOp BHOCAT TBEpAWA HOCH~

~-ap, NOPEMEmMMBEOT M NOCNe MONHOTO BuNapuBauud adupa Ha BoARHOA
HO COPGEHT BHCYNMBANT B XDPAHAT B saxpuroll kon¢e, [puroTosnennuu

COpOeHTOM BANOJNHADT XpoMarTOrpafuivecKyn KOJOHKY, KOTODYD NOMOMAalT
TEPMOUTAT NPUOOpPA H MPOZYBHDT PasoN-HnCHTENEM B Teuexue I2 vacos

' 100%C, llepBue 6 YacoB KOHARUAOHUDYNT KOJNORKY NPU OTKILOYSHHOM
ZI6T8KTOPS,

Joxosusa aHanuBaAa

RmEa KOoNORKK Iu

.J GMeTDP KOJOHKM 4 uu
Hacazka I5% ¢C-16 or seca JH3-1300
T-4neparypa RORORKH 80°C

1 uneparypa MCMADETRRA 156°C
Tas-HocuTEeXD 830"

C >pocTh NOTOKA rasa- .OCUTeN: 40 wn/sun
CavpooTs noToxa Boxopoxa 40 un/umn
Czopoc?s noTOXA BUIXYXA 400 wun/umy
C spocTs Gywmasiol nesTu 360 un/uac
Odnren BBOAMMOR NpPOGH I0 wi.

Il )1zoNMXUTENXLHOOTH AHANMBA 10 wun

OrHocMTeXBHOE BpeMA yNePXMBAHWUA BeWeCTB: XNoparas. - 0,33,
6 wMpTaKa - 0,6, arunosoro cnupra -~ 1,0, Gyrunosoro cnupra -~ I 45,
Tr__yoma - 2,8, xaoplenacma 4,2.

PacyeT »omecTB NpPOBCHKTCH NO METOAY 86CGLOTHON KAMMOPOBKRM npu-
6 &, RZAA 4Yero B GYTHIM MIJM TA:JMETPe CO3XADT ONpeZeNSHHHO KO:
RGHTPINMMR 3THX coezuuenult, #3 raaoMerpa BoaXyuHyo (.€Ch BBOJAT B
X, Marorpad ¢ noMomBD KL:H&-Z03ATOPA YEpes TapupOBAHHYD Ha ONpexe-
n Huft 00peM neTip. lIpM OTCYTCTRAM KPaHB~ZO3BTOPA OULHYHEM MOAMIMH~

JKMM wopH:ieM ordupantT 3 Syrwum or 0,5 70 5 ux BO3AYCHOK ouecy H
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BBOZAT B Xpouarorpad yepes mChNapETeNb., PacCUMTHBADT NAOKAAR NHKON
nyTeM YMROXGHHA BHCOTH IMKA RA ero MNDAKY, MauePeHEYD HA TNOXOBHHS
BHCOTH., CTpoMTCA IrpafuuecKaf BABHCHMOCTH Mex/y BHYROXOHHHMN nuoma-—
AAMA NAKOB M DACYOTHHMH ROJHMYGCTBAMA BHI® HA3BAHEHX KOMDOHOHTOB.
JonoBAA KAJMGPOBEM ¥ aHaMKas8 MDOS XOAXKHH OHTH OZMHAKOBHMN.
Kornexrpaimp xnoparasa, G6pousTasa, TOAyoss, Xiopdensoxa, BTN-
XOBOTO X GYTRNOBOrO CNMPTOB 3 ur/ua posxyxa (X) BHYHCXADT N0 Qop—

Myne:

c-

X=—£

rze & - HallZeHHO® KOJNHMY6CTBO BemecTsa No kaxMGPOBOYHOMY rpajmxy,
M
IO‘- koadmuMeHT Nepecyera}
¥),~ 00peX BO3AYX8, X, B3ATHA ANA AHAIABA H NPHUBOZOHHHN K
CTAEXADYINM yonoBusd no fopuyme (CM. NMPRNOXAHAS),
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NPUICKEHYE I

Npasencune 00B04a BO3AYXA K CTAHNAPTHHM ¥CIOBHUAM NPOHIBO~
IAT COrAacHo rasobuM Saxodau boltas-Mapxorra u lefi-Jncara no
creayomeh Qopuyxe:

o Vi (213200 P
(213+ £)* 760

rae: \ﬁt- odved BO3Ayxa, oTodpaHuuél paf awamusa, x
P - gapomeTpyyeckoe napaerde, MM, DT, CTe
- TeumepaTypa BO3Ayxa B MECTé 0T60pa Mpody, o¢c
Ias ynodcrra pacqe'rava, caenyeT NoAb3IOBATRCA Tadavueft
xoat@uuwenToB (cu., npuxozenue 2). HZa NpuUBENeHHs odveMa
BO3AYX8 K CTAKAADTHHM YOXOBKAM H&NO YMHOXKTH V¢ A8 COOTBET-
orBypuult xoafPumenr,

Vao



Nipunoxesae 2

Koajduuuenrd AnA OpHBOZEHMA 0GheMB BOa3Zyxa
K CTREZGPTRHM YCAOBUAM: Teuneparypa +20°C
% atuoofepuoe zamnenue 760 Mmu prT.CT.

og AZNOCQEPHOS AaBIGHIE MJd DPT.CT,

730 732 734 736 738 740 742

I 2 3 4 5 6 7 8

-30 1,I582 I,I6I4 I,I646 I,1677 1,1709 I,I74I I,I772
-28 11,1487 I,ISI9 1I,I550 I,I581 I,I613 I,T644 I,I675
-26 1,I393 I,I425 I,1456 11,1487 I,1519 1,I550 I,I581
-24 I,1302 I,I334 1,134 I,I391 I,I427 I,1454 1,488
-22 1,1212 11,1243 I,I274 1,1304 1,13 I,I%6 I,1396
20 I,II23 I,II55 I,II8 I,I2I5 I,I246 I,I2% 1I,1306
-18 1,103 11,1067 I,1097 I,II2? I,II58 1,1I88 I,I218
-6 I,0953 1,0981 I,I0II I,I04I I,I07I I,II0I I,II3I
-14 11,0866 1I,0897 1.0926 I,0955 I1,0986 I,I0I5 I,I045
-12 1,072 1,083 1,0842 I,087I I,090I I,0931 I,0959
-10 1,070 1,0731 1I,0%0 I,0789 I,0819 1I,0848 I,0877
-8 I,0620 I,0650 I,0679 1,0708 I,0737 1,0%6 I,0795
-6 I,0540 I,0570 I,0599 1,0627 1,0657 1,0685 I,07I4
-4 1,06€2 1,091 I,05I9 I,0548 I,0577 I,0605 I,063%4
1,0345 I,04I4 1I,0442 T1,0470 1I,0499 1,0528 I,0556
1,0309 11,0338 1,036 I1,0394 I,0423 I,045I I,0477
1,0234 1,0263 1,0291 1,0318 I,0347 1,0375 I,0402
1,060 1,0I89 I,02I5 I,0244 I[,0272 1,0299 1,0327
1,0087 I,0II5 I,0I43 I,0I70 I,0198 11,0226 I,0253
1,005 I,0043 1,0070 1,0097 I,0126 I,0I53 1,007¢
+10 0,994 0,9972 €,9999 I,0026 I,0054 I,008{ I,CIOf

$
L B Y

+ 4+ + o+
w O & N
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2 3 y 5 6 Y 8
1 0,987 0,990 0,9929 0,9956 0,958 1,00II [,0037
I4 0 "806 0,9833 05,9850 1,9886 0,99I4 0,9940 9,9967
17 0,9737 0,9765 0,979 00,9818 C, ‘845 ),9871 ),9898
1 Q,9%7I 0,9698 0,9725 0,975I 0,9778 3,9804 13,9830
20 0,9605 0,9632 0,9658 0,984 0,97IT 0,9737 0,976%
2 0.9539. 0.9566 0,9592 0,9618 0.9645 0,96% 0.9696
24 0,947 0,9502 0,9527 0,9553 0,9579 0,9605 0,9631
K 0,94I2 0,9438 0,9464 0,9489 0,95I6 0,954) 0.9566
128 0,9349 0,9376 0,940I (,2426 0,9453 0,9478 0,9503
20,9288 0.93I4 0,5339 0,9364 0,939 0,945 C,9440
1. 0,9227 0,9252 0,9277 0,9302 (,.328 0,9353 0, 37
+x4 0,9167 0,993 0.92I8 0,9242 0,926 0,9293 0,93I8
v 0,207 0,9I33 0.¢7°8 (,9182 0.9208 0, 233 0.9257
k28 0,9049 0,9074 ,9099 0,9I23 0,9149 0,9I7F 0,9198
M 2,8991 0,90I7 3,904 90,9065 0,9090 ,9TI5 0,59I39
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I,1603
I,1707
I,1612
1,159
I,1427
I,1337
I, 1247
1,1160
I,1074
1,0989
1,095
1,2924
1,0742
1,0332
I,0584
1,0506
1,6430
1,0355
1,0280
1,0207
1,0134
I,0064
0,993
0,9924
0,0t55

r

I,I836
I,1732
I,1644
I, 550
1,1458
I,1368
1,1278
I,1I91
I,1105
I,10I9
I,0936
I,0853
1,0772
I,0691
I,06I3
1,0535
1,045
1,0383
I,0309
I,0235
1,0162
1,0092
I,002I

0,9951
0,0884

I,1867
I,1770
I1,1674
I,1581

I,I488
I,I3°8
I,I308
I,I221
I,1134
I,1049
I,0965
[,0882
I,0601
1,0719
I,0641
1,0563
I,0487
I1,0411
I,0336
I,0262
I1,0I89
I,0ri8
1,G048
0,9978

¢,ceC¢

I, 1899
I,180I
1,1705
I,16I2
I,I5I9
I,I428
I,1338
I,I250
I,I164
I,1078
I,Cu04
I,09II
I,0829
I,0748
I,0669
I,0591
I,05I4
1,0638
1,0363
I,02€9
I,0216
I,0I45
1,0074
I,0004
€,5936

I,1932
I,I834
1,1737
I, 1644
I,1550
I, 1450
I,I369
I,1282
I,I19%
I,IIC8
I,1024
I1,0941
I,CE58
1,0777
I,0698
I,0621
I,0543
1,0457
1,0392
1,0377
I,0244
1,0173
I,0102
I,0032
0,9963

I,I963
I,I865
1,1768
I,1674
I,I581
I,I489
I,13°9
I, 1311
I,I224
I, 1037
I,I[053
1,0969
I1,0E87
1,0806
1,0726
I,0648
I1,0571
1,0454
I,C419
I,0345
I,0272
I,0[9°
I1,01I28
I,Coce
0,95869



to

L% |

+20
+22
+24
+26
+28
+30
+32
+34

+35
+38

+40

¢,9789
0,9723
(,9357
0,9592
0,9528
0,9466
0,5403
0,9342
0,9282
0,9222
0,9163

0,9816
0,9749
0,9683
0,9618
0,9555
0,9492
0,429
0,93¢8
0,9308
0,5248
0,9189

0,9642
0,9775
0,9709
0,9644
0,9580
0,9517
0,454
0,9393
0,9332
0,9272
0,9213

0,9868
C, 9800
0,9735
0,9669
0,9605
0,9542
0,9479
0,9418
0,957
0,9227
0,9237

0,9695
0,9827
0,9762
0,9896
0,9632
0,9568
0,9505
0,944
(),9382
0,9322
0,9263

0,9921
0,9833
0,9787
0,9721
0,9657
0,9594
0,9530
0,%4%.8
0,9407
0,9347
0,9287

238313
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Atmoodepuoe xamisnue MM DPT.37.
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+I8
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I,2026
I,I928
I,1831
1,173
I,1643
L,I551
1,1460
I,1372
1,I284%
I,I197
I,III¢
1,1028
1,0945
1,0864

1,0784
1,0705
I,0627
I,0551
1.0475
1,0399
1,0325
1,0254
1,0783

1,012
1,0043

1,2058
I,1959
1,1862
1,17%67
I,1673

I,I581
1, 1490
I,1401
I,1313
1,1226
I,1141
1,1057
1,0974
1,0892
1,08I2
1,0733
I,0655
1,0578
1,0502

1,0427
1,033
1,0281
1,0209
1,0138
1,0069

I,2089
I,1990
I, 7993
1,1797
1,1703

1,I611
1,1519
I,1431
I,1343
1,1255
I,1169
I,1086
1,1003
1,0921
I,0841
1,0761
1,0685
1,0605
1,0529
I,0454
I 379
1,0307
1,0235
1,0164
I,0095

I,2122
1,2022
1,1925
1,1829
1,173

I,I643
I,I551
X,I462
I,I1373
I,1285
I,1200
1,115
I,1032
I,0949
1,0869
I,0789
1,00 2
1,0634
1,0557

I,0482
I,0407
I,0335
1,0263
1,0192
1,0122

1,2153
1,2053
I,1956
I,1859
1,1765

I,1673
I, 1581
I,I491
I,1402
I1,I3I5
I,1229
1,144
I,I061
1,0978
I1,0897
I,0817
1,0739
I,0662
1,0585
T,0509
I,0435
1,0362
I,0289
1,0218
1,0148

I,2185
1,2084
I,1986
1,1891
I,1799
1,1703
I, I

I,I521
I,T432
I,1344
I,1258
I,1173
1,1089
1,1006
I,0925
1,0846
1,0767
1,0689
1,0612
1,0535
I,0452
I,0388
I,0316
1,0244
1,017

I,2217
1,2117
1,2018
I,1922
I,1827

1,1734
I,1642
1,1552
I,1463
I,I374
I,I288
1,1203
E,LII8
I,1036
I,C255
1,0875
1,0795
I,0717
I1,0641
1,0555
1,0489
I,04I6
1,0344
I,0272
,0202



4

3

4

5

6

7

8

+20
+22

+24
+26
+28
+30
+32
+34
+36
+38
+40

0,9974%
0,9906

0,9839
0,9773
0,978
0,9645
0,9581
0,95I¢
0,9457
0,9397
0,9337

1,0000
0,9932
0,9865
0,9799
0,9734
C,967C
0,9606
0,9544
0,9482
0,9421
0,931

1,0026
0,997

0,9891
0,9824
0,9759
0,9695
0,9631
0,9569
0,9507
0, 9445
0,2385

1,0053
0,9985

0,991I7
0,9851
0,9785
0,9723
0,9657
049595
0,9532
C,9471

1,0079
I,00I1

0,9943
0,9876
0,9811
0,9746
0,9682
0,9619
0,9557
0,9495

0,94II 00,9435

1,0105
I,0036

0,9968
0,9902
0,9836
0,9772
0,9707
0,9644
0,9582
0,9520
0,9459

1,0132
I,0063
0,9995
0,9928
0,9863
0,9797
0,9733
0,9669
0,9507
0,9545
0,9485

13 *
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Npunoxenne 3

CNKCOK MHCTUTYTOB, NPEICTABA3UMX METOIMXA B
JAHHHY CEOPHUK

Bewoeorso |

Hanuenosarne HHCTHTYTA

5 ,6-BUIHO-2 N~BURKO~Pe HU K=
GeN3BNNZA 30 MATYMTOND 2)

Auerox, dopuannpxersi,feuvoxn,
¢ypiypoa, dypdypunosuit cnupr,
GeH3WNOBN} COUPT, KCUNON, T0AY-
0X, 0-Kpeaon, N~Kpeaoa

4-auKK0~3,5,6-TPUXNOPNUKO~
XMHOBAA KMCAOTA

bBeHnaox C0yandoxaopux

Feuzar

Epouodoo
Banéxcon
Buzapako(XapGorcuu)

BoxopoR, OKUChH yraepoaa,
ueTAH, 2T&H, ABYOKHCH yriaepoza,
aTHIEH, BUSTHAEH, NDPONNNEH, U3~
nesTaH, GBH3ON, TONYOX, CTMPOX,
TRAGBHIOA,

——

PocrosckuR MemMMUMHCKXUR UHCTUTyT

XappKOBCKMU UHCTATYT PUTHEHN TDyza
u npodaadomenanuil

r.Kues®

JpumcEu} MHCTHTYT PUTUBHH TDyZa

% npojaasoneBanuil

KueBcin MHCTHTYT THT46BH TDyZa X
npodaaConenaHuit

BHUATAHTORC

BHUMTUHTOKC

KWeBCKHA MHCTUTYT IMTUEHN TPyaa

» npopzacdonenanuit

XappxoBCKER MHCTUTYT TEI'NEHH TDPYyAA
R npodsadonesanuit

Bozoponr, ueran, okich yrze- To xe

poza, atas, NpONAH, 3THNEH, OpO-

nxned, rexCaH, UMKAOIOKOaH,deH3OXR

¥anpoaazran

184
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I ! 2

Pausnuuit coupr MOCKOBOKUA MHCTHTYT PHIUEHH

TPyaa u npogiaacdoneBaHuit

Aanop BHUUTUHTOKC
I, 4-/lauers anune pasun PocToBCKAR MOAMIUIHOKUA MHOTHTYT
3,5-JMHKTpO~4~X HOFOEHI0- r.Kues®
TPRITOLKA
b.kLlH®CHIﬂlerﬂﬂnxu30- I'opsXOBCKHA KHCTHTYT FUTUEHM
ukanazt

Tpyxa u npodaadone sanui

M -daonponnaaumann r.Kues”

Haonponunuennoaonss (uao~ TOPLKOBCKME MHCTHTYT TUTHOHH TPY=-

nponanosuid 3¢4P ITHACHLIMKONN) XA u npodaacomeBaHM il
6yTuaueanoacass (Cyrunonuil
afup ITANGUTIZKKOAA)
Kansesasn W HaTpueBas COxd r.Kues®
4~auun0-3,5,6-7pMXJIOPRUKOANHO=
BOR KUCAOTH
MOHOrRAPOXNOPH ANKKOJAH To xe
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~XNOPNUPRABIOH-6)
XnopauHHONHKOIIAHE
n-XnopGexaotpudropua
N=x10p6eH30TPUXNOPRA

XnOpUpOBAHHNHE YIAeBOAOPOXH

XNOPNKKONAKK

luanoke

3dtunoBHe I¢upH akpRuoBoi R
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Jynapei

Anax
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