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pe3epByapax

TepeiwwuH B.U., OO0 «TexHoceHcop»,

CosnykoB A.C., UHcTuTyT Nnpo6nem ynpasneHus um. B.A. TpanesHukosa PAH

MpoBezeH (PaBHUTENbHbII aHANK3 CYLECTBYHOLLMX METOZI0B U3MEpeHNii
MacCbl CBET/IbIX HEGTENPO/IYKTOB B pe3epByapax ¢ TOUKY 3peHua obecnieyeHna
HeoOX0UMOIA TOUHOCTU 3MepeHii. MeTogbl n3mepenus, obecneunsatoLme
TOUHbIiA 11 J0CTOBEPHDIV YUeT OeH31Ha 1 IN3eIbHOTO TOMNIUBA, He BCera Kop-
PEKTHO PaboTaloT Ha Apyrux HedTenpoykTax. PaccMoTpeHbl 0cobeHHOCTH
MPUMEHEHINA PA3NINUHbIX CPEACTB U3MEPEHIA ANA PasNUHbIX HehTenpoyK-
T08. 0T1€7bHO PACCMATPUBAIOTCA 0COOEHHOCTU MPUMEHEHNS MPAMOTO METOA
CTaTUYeCKIX U3MEPEHNiA Maccbl HehTenpoaykTos i YT ¢ npuMeHeHrem paau-
0YaCTOTHbIX AaT4MKOB. HOBbI/l METOZ U3MEpeHIs BO MHOTUX CyuasX no3Bo-
nAeT obecrieyntb Gonee TOUHOE U3MEPEHIME MACChl XUKOI 1 ra3000pa3Hoii
$a3 npoayKTa, yem obecneunBaeTcs Npu TPAAULMOHHBIX MOAXOAX.

BBepeHue

bynem paccmatpuBath UCMONb30BaHME TOMbKO (CepTUdULMPOBAHHDIX
CPeACTB U3MEPEHUA U YTBEPXKLEHHBIX METOAMK U3MepeHs.

MeToabl M3MepeHuit Maccbl CBETNIbIX HedTENpoAYKTOB B pe3epByapax
MOXHO pa3fenuTb Ha ciegytowyue rpynnbl (tabn. 1):

Tabnuua 1.
MeToabl u3mepeHuii Macco
Nen/n A P [Tpumeyanne
(BET/IbIX HedTenpoayKToB
1 [TpAamoit meTop cTaTnyeckux | [InA TpaHCMOPTUPYeMbIX eMKOCTel.
N3MepeHuii — Becbl. /13mepsetca obaa macca.
KocBeHHbIil MeToA
CTaTUYecknX U3MepeHui, [Ins nto6bIx emMKoCTeit.
) 0CHOBAHHBbII Ha U3Mepe- TpebyeTca BbiCOKaA TOUHOCTb N3MepeHna
HUAX NOTHOCTI 1 06bEMA | MAOTHOCTH.
MpoAyKTa B Mepax BMecTu- | M3mepsAeTca macca uaKocTu.
MOCTH.
MeToz u3mepeHuii ¢ npume-
TpeboBaHuA K TOUHOCTU U3MepeHna nnoT-
HeHvem rnapocTaTuyeckoro
HOCTU B 6 Pa3 HIXKe, YeM Npy BbIYNCTEHNN
3 npuHLMNa (rmppocTa-
p Maccbl yepes 06bem.
TUYeckue u byitkosble
/13mepseTca macca Xugkocty.
YpOBHeMepbl).
, /13mepaeTca o6Lan macca (Macca Xugko-
MeToz n3mepenwii ¢
TI 1 Ta3a).
npuMeHeHeM pamoya-
4 TpeboBaHMA K TOUHOCTU U3MepeHIa NNoT-
CTOTHbIX AaTYMKOB (CMcTeMa
HOCTU B 6 Pa3 HIXKe, YeM Npy BbIYNCTeHIN
n3meputenbHaa (Y-50).
Maccbl yepes 06bem.

1. MeTog U3mepeHuii Maccbl MPpojyKTa C NOMOLLbIO BECOB

TouHoe 11 yHMBepCanbHoe peLueHne ANA U3MepPeHna Maccbl NpojyKTa B
TPaHCMOPTHBIX eMKOCTAX (Kene3HOLOPOXKHbIe LUCTEPHDI, aBTOLMCTEPHI).
Mo3BonAeT U3mMepATb Maccy He TONbKO UAKOW, HO W ra3006pasHoii dasbl
NpoayKTa.

2. KocBeHHbIil MeTOZ CTaTUYeckiX 3MepeHIii, 0CHOBAHHbIN Ha u3mepe-
HUAX NNOTHOCTY 11 06bema NpoayKTa B Mepax BMeCTUMOCTH

10 Hanbonee pacnpocTPaHeHHbIA METOZ U3MepeHUs Maccbl HedTenpo-
LyKTOB B pe3epByapax. /3mepsetca ypoBeHb, BbluncnAetca obbem, macca
npoAyKTa BbIUMCNACTCA Kak NPou3BeaeHie 06bema Ha NIOTHOCTb.

Mepa BMecTUMOCTI — 370 pe3epByap, MMeloLLMii CBUETENbCTBO 0 NOBep-
Ke U yTBepKAeHHYI0 rpalyMpoBouHyto Tabnuuy. Mo rpaaynpoBouHoii Tabnuue
pe3epByapa (3aBUCUMOCTb 06beMa HeTenpodyKTa OT YPOBHA 3amoIHeHNA)
10 M3MEPEHHOMY 3HaueHUH0 YPOBHA onpefensetca 06bem. lpu BbluncIeHNN
06bema yumTbIBAIOTCA JONONHUTENIbHBIE MOTPELUHOCTH, KOTOPbIe BO3HUKAKT

paBHIIITel'IbeIﬁI aHaNns cyuwecrsymowmnx metoqos
msmepeHm'il Macchbl CBETJ/IbIX Heq)'renpoAyK'ros B

oryn
«BHUUP»

0T TEMMEPaTYPHOTO PACLUNPEHNSA pe3epByapa U 0T iedOpMaL CTEHOK U IHM-
LI OT J1IABMEHNSA Ha HUX CTONOA XUAKOCTI.

TouHOCTb M3MepeHus Maccbl HehTenpoayKTa Npu NPUMEHeHUU 3TOTo Me-
TOZa HaNPAMYI0 3aBUCUT OT TOYHOCTY U3MEPEHIA YPOBHS, TOUHOCTU Fpajyupo-
BOUHOIA TaONNLbI 1 TOUHOCTM U3MEPEHIA MOTHOCTH.

[nA aBTOMATU3MPOBAHHOTO U3MEPEHNUSA YPOBHS MCMONb3YHTCA AATUNKN
YPOBHS:

«  Cnonnaskom

+ MukpoBonHoBble

«  PagmouactotHble

«  JNeKTpoeMKOCTHble
+ Ynbpa3ByKoBble

«  CcepsonpuBogom

+  byiikosble

«  [uppocTatnyeckne
+  JlasepHble

/13mepeHue ypoBHA B 60bLUMHCTBE ClyyaeB MOXeT ObITb BbINOSHEHO f40-
CTaTOYHO TOYHO, NPV NPABUNbHOM BbIGOPE JATUMKOB 11X BKAZ B NOTPELUHOCTD
n3MepeHna maccol He npesbiwaet 0,1 — 0,25 %.

MorpewwHocTb onpeseneHna BMeCTUMOCTU pe3epByapa (MOTpeLUHOCTb
rpafyvpoBoyHoi Tabnuubl) no tpebosanuam [OCT 8.346-2000 He pomkHa
npesblwartb + 0,2 % uam + 0,25 %.

[lins TouHoro onpenenexna Maccbl HegTenpodykTa B pe3epByape Heobxo-
LMMO ONpefeNnvTh 3HaueHue CpeaHeli NNOTHOCTI HedTenpoayKTa B pe3epBya-
pe CnorpelHocTbio He bonee + 0,25 %...+ 0,35 %.

[ina onpezieneHna NNOTHOCTI UCMOAB3YIOTCA CeAyIoLLMe MeTOfbl:

NukHoMeTpuyeckuii Meto. OCHOBAH Ha B3BELLNBAHWY MCCNIEYEMOTO Be-
LIeCTBA, 3aHUMAIOLLLEr0 B MUKHOMETPE OnpefeneHHblil 06bem [1,2].

K BOCTOMHCTBAM NUKHOMETPUYECKOT0 METOAiA CNeAYET OTHECT ero JoCTa-
TOYHO BbICOKYHO TOUHOCTb MPU OTHOCUTENBHOIA MPOCTOTE. 3T0 06BACHAETCA BO3-
MOXHOCTbH MPUMEHEHIA BbICOKOTOUHbIX 1aOPaTOPHbIX BECOB, He TpebyioLLx
Kakux-n1bo ONOAHUTENbHbIX NPUCTIOCobNeHuit. TKHOMETpUYeCKas YCTaHOBKA
(puc. 1) komnanun H&D Fitzgerald, BennkoGputanua [3] no3sonaet usmepatb
MAOTHOCTb ¢ ABCOMIOTHOI NOTPELUHOCTbIO M3MepeHuid + 0,1 Kr/M?, paccunTaHa
Ha M3MepeHUe NNOTHOCTY HedTy B AMana3oHe ot 700 Kr/m? 1o 1600 Kr/m?, n gas-
neHun 1o 6.5 Ma.

Puc. 1 - lukHomempuyeckas ycmaroska komnaruu H&D Fitzgerald.



CeHTAabpA

Puc. 2 — Apeomempei

CnomoLwbto apeometpa (puc. 2) [4]. MpuHLMN AeiicTBIAA apeomeTpa 0CHO-
BaH Ha 3akoHe Apxumeza. [nybuHa norpyxeHna apeomeTpa 3aBUCUT OT NOT-
HocTv XxuakocTu [1,2,4].

BubpauuoHHbIit MeTog U3MepeHuil MIOTHOCTY XMAKoCTel 1 ra3oB. Oc-
HOBaH Ha MCNoNb30BaHNM 3aBUCMMOCTY YaCTOTbI KOMebaHMil NOrpy»eHHOro B
XUAKOCTb WNK a3 pe30HaTopa OT NPUCOeMHEHHON MAcCbl KOHTPOANpPYeMoit
cpedbl [1,2]. Haunyuwaa TouHoCTb U3MepeHMil NMNOTHOCTU BUOPALMOHHBIM
METOZI0M NMOJyYaeTcA B (lyyae NPUMeHeHUs B KauecTse Bubpatopa Tpy6ku,
3aNO0AHEHHOI CCeyeMOl XUAKOCTbIO UK Fa3oM.

KaHan namepeHna nnoTHOCTM C MCN0Nb30BaHNEM BUOPALMOHHOTO MeToAA
MMEIOT KOPUONNCOBbIE MAcCOMEpbl.

[napocTaTnyeckmii MeTog 3MepeHuii NOTHOCTY XUAKOCTU. MeTog ocHo-
BaH Ha 3aBUCMOCTY JaBNeHNA XIAKOCTI Ha onpeseneHHo rnybuHe ot nnot-
HOCTV XuaKocTy [1, 2]. YpaBHeHWe 3mepeHui meeT BIA:

P

= 1
P ot (1)

rie P nasneve cron6a xugkoctv, Bbicotoit /7; g—  yckopenne cso-
60AHOro NaZieHna B MecTe U3MepeHuil. [napocTaTuueckue nioTHoMepbl 0bna-
Jal0T CPABHUTENBHO HU3KOA TOUHOCTBIO, OTHOCUTENbHAA MOMPELIHOCTb OTHe-
CeHHasA K AnanasoHy nsmepennii (0,5...4,0) %.

PagnouacToTHbIn MeToA U3MepeHnit NAOTHOCTU. MeToa OCHOBaH Ha 13-
BECTHOM COOTHOLLEHUY Knay3uyca-MocoTTi Mexay N0THOCTbIO U AU3NeKTpU-
YecKoil NPOHNLLAEMOCTbIO, CNPaBeANBOM ANA HEMONAPHDIX ANSNEKTPUYECKUX
BELLECTB, TAKINX KaK CKIKEHHbIE YrNeBOLAOPOAHbIe rasbl [5,6,7]:

e—u _ 4maN,
e+2p 3
e £— AMNEKTPUYECKas NPOHNLIAEMOCTb BelLeCTBa; 44— MofekynApHan

Macca BeLLecTBa, 2 — NNOTHOCTb BELLECTBA, & — MOJIEKYNAPHaA nonapu-
3yemMoCTb BELI.I,ECTBH}N —=unucno ABOFE]}J,pO. “pMHMMaﬂ BO BHIIMaHWe, 4T0

(2)

AnaN, _ , —[iocTosHHas 4nA KaKZOT0 BELLECTBA BENMUMHE, ypaBHeHue
3u
U3MepeHuii NNOTHOCTI NPUHIMAET BIA:
e—1
p=—-= 3)
Ae+2

PagnoyacToTHbIil  NAOTHOMEP COAEPXKUT KOAKCMaNbHbIA  Pe3oHatop,
MOrpyXeHHblil B McceyemMoe BelwecTBO. Pe30HaHCHbIe YacToTbl JaTunka
HaxoaATcA B AuanasoHe 3..5 MIu. lpupalleHne KBUBaNeHTHON eMKOCTH
K0aKCUANbHOrO pe3oHaTopa (BA3aHO C AU3NEKTPUYECKOi NPOHMLIAEMOCTbI0
UCCNelyeMoro BeLLecTBa COOTHOLUEHNEM:

2015 rona

C=C/e-1) )
rae Cl — MOroHHasA eMKOCTb pe30HaTOpa B BaKyyme;l — [/IMHA pe30Ha-
Topa.

Mpu  M3MepeHnA NNOTHOCTH CKIKEHHBIX  YIMEBOAOPOAHbIX Ta30B
PaAMoYacTOTHbIA NNIOTHOMEp 00ecneunBaeT MOrpelHoCTb U3MEpeHNii He
6onee + 1 kr/m* 6e3 KanubpoBKY NOJ COCTaB rasa.

Mpu u3MepeHnN NNOTHOCTU GeH3MHA, aBUALMOHHOTO KepOCUHa, AU3eNb-
HOro TonauBa AnA TouHoil paboTbl NOTHOMepa TpebyeTca KanubpoBka (BBOA
[aHHDIX NONYYeHHbIX NP U3MEPEHUU NNIOTHOCTU NPOBbI apeOMETPOM).

Papnouactotbiin gatumk nnotHoctn KC-71 komnaHum «TexHoceHcop»,
r. CankT-TleTepbypr, 1 Cxema ero MoHTax<a Ha TpybonpoBoze u3o6paxeHbl Ha
puc. 3.

i
it

Puc. 3 — Paduoyacmomubiti damyux naomHocmu.

T
] (=

L B

Xpomarorpaduueckuii MeTo U3MepeHus MIOTHOCTU. Xpomato-
rpad No3BONAET ONPEAENUTb COCTAB NPOObI, IPOLIEHTHOE COfEPXKaHME Kaxio-
ro KOMMOHeHTa [8]. MNoTHOCTb paccuMTbIBAETCA A1 HOPMAbHbIX YCTOBUIA 1
KOppeKTUpyeTcs No GakTyeckoii Temnepatype (Temnepatypa n3mepsetca).

JlonycTumble MOrpewHOCTY NPy onpefeneHuy CpeaHeil NIOTHO-
CTV HeTenpoayKTa B pe3epByape ANA PasnuuHbIX HepTenpoayKToB.

[nA TouHOTO ONpEAENeHIA NIOTHOCTU HEAOCTATOUHO U3MEPHTD €€ B 0f-
HOIA Touke. TeMnepatypa NpoayKTa MOXET OTNYATLCA Ha HECKOIbKO rpajycoB
B Pa3HblX 30HaX pe3epByapa, N03TOMY MIOTHOCTb NPOAYKTA B Pa3NUUHbIX Ya-
CTAX Pe3€epBYyapa MOXET CyLLECTBEHHO Pa3NnuaTbCA.

Kak npaBuno, nnoTHOCTb BELLECTB YMEHBLUAETCA € BO3paCTaHUeM Temne-
paTypbl 11 yBENMYNBAETCS C NOBBILUIEHWEM ABNEHIA. 3aBIUCMMOCTb MNIOTHOCTH
BLLECTBA OT €ro TeMNepaTypbl BbIPaXaEeTCA ypaBHEHNEM:

Py ()

_ Py
1+4-(,-1,)
r4ie 2 ;- INOTHOCTb BELLECTBA NPK Temneparype &»; B — KodpduumeHT
06EMHOr0 TennoBoro paclnpeHna BeLlecTsa.

Y MHOTUX UAKOCTeiA, HanpuMep y HeKOTOPbIX HepTenpoayKTOB (6eH3u-
Hbl) HaOMIOAIAETCA NMHEIIHAA 3aBUCUMOCTb OT TEMMEPATYpbI:

Pr= P —a(t2 _tl) (6)

rae . — NOCTOAHHAA ANA JAHHOI XUAKOCTU BENMYNHA.

BennuuHa o npepcTaBnAeT co6oit CpeHIol TeMnepaTypHyto Nonpasky,
MOKa3blBAIOLLYH HA CKONbKO U3MEHAETCA MIOTHOCTb JAHHON XUAKOCTA Npy
n3MeHeHun Temnepatypbl Ha 1°C.

Mpu u3MeHeHUN TemnepaTypbl OKpyXaloLLieli cpefibl (AeHb-HOUb) Temne-

PaTypbl B BEPXHEN 1 HIDKHEIA YacTAX pe3epByapa MOryT OTAMYATLCA Ha 3 — 8

r. KaszaHb
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TepewwuH B.U., 000 «TexHOCEHCOPY,

CosnykoB A.C., UHcTuTYT npo6nem ynpasneHua um. B.A. TpanesHukosa PAH

rpagycos Llenbcus, npu cinBe B pe3epByap ene3HoA0POXHbIX LUCTEPH — Ha
10— 15 rpapycos.

Ecnu Temnepatypa B BepxHeil yacTu pe3epByapa 60nblLe, YUem B HIXKHEI,
TO ypaBHUBaHe TeMnepaTyp NPOUCXOAUT 04eHb MeAJIEHHO, NOTOMY UTo nepe-
MeLLMBaHIe NPoAYKTa He NPOUCXOANT, BEPXHIe CIoN (Tennble u Gonee nerkue)
0CTalOTCA HaBePXY, @ HIXKHUE CNou (XONoAHble U Bonee TAXenble) 0CTalTCA
BHU3Y.

MocKonbKy pa3Hble (0K XIAKOCTY B pe3epByape UMerT pasnnyHble Tem-
nepaTypbl 1 MNOTHOCTH, a TaKxXe Pa3NiMuHble NAOLIAAM CeYeHUs, ANA TOYHOMO
U3MepeHus Maccbl HeobXoaUMo ONpeiIeNuTb NAOTHOCTb U 06beM Kaxzaoro
oA (Hanpumep, ANA KaXA0ro MOTOHHOrO MeTpa no BbicoTe pe3epByapa) U
BbIUNCINTb MacCy HedTenpoayKTa Kak CyMMy Macc BCex Cnoes.

B npotBHOM Ciyyae, Mbl JOMKHbI FTOBOPUTD 0 TOM, UTO UMeeM norpeLu-
HOCTb U3MepeHUA CpefHeil TeMnepaTypbl U CPeAHelt NAOTHOCT NPOAyKTa B
pe3epayape.

Paccmotpum, Kakaa fLonycTMMa NOrpewHoCTb U3MepeHua Temnepatypbl
ANA pa3nnuHbIX HedTenpoayKToB, UTo6bl AONONHUTENbHAA NOTPELUHOCTD 13-
MepeHUA NIOTHOCTU U MacChl He npeBbiwana = 0,25 % n + 1,5 %.

Tabnuua 2.

3me-
HeHue
N3- TEM.,
3meHeHme |,
Me- C, npun
M3me- 3meHeHue | Temn.,
HeHue o KoTo-
Bug MTnoTHoCTb HeHue nnotHoctn | °C, npu
o~ | nnot- pom
Hedtenpo- | npu 20 °C, nnotHo- [ Ha 0,25 KOTOpOM
3 HOCTU nnot-
JyKTa Kr/m (T Ha 9% abcon., | nnoTHOCTb
Ha o 3 HOCTb
o 1°C, % Kr/m 13MeHAeTcA
1°C, n3me-
3 Ha 0,25 %
Kr/m HAeTCA
Hal5
%
beH3uH 710-760 10,9 ]0,117 18 2,1°C 12°C
Asuauu-
OHHblA 760-840 10,8 10,097 2 2,6°C 15°C
KepoCuH
An-
3enbHoe | 800-850 |0,7 ]0,089 21 2,8°C 17°C
TONANBO
ITaH 345 19 10,55 0,9 0,5°C 3°C
Mponan | 501 15 103 12 0,8°C 5°C
byTaH 571 12 1021 14 1,2°C 7°C
[306yTan | 557 11 102 14 1,2°C 7°C

B Tabnuue cobpaHbl CMpaBoYHble AaHHbIE ANA Pa3NUUHbIX HepTeNPOAYK-
T0B — NN0THOCTL Npy 20 °C 1 TemnepaTypHas NONpPaBka, a Takxke NpUBeeHbI
pacyeTHble JaHHble — OTHOCUTENBHOE U3MeHEHMe NOTHOCTU B % Ha 1 °C, ab-
CONMIOTHOE U3MeHeHMe NNOTHOCTU NpY ee u3MeHeHUn Ha 0,25 % 1 u3meHeHue
Temnepatypbl, Npu KOTOPOM MAOTHOCTb U3MeHUTCA Ha 0,25 % (CO0TBETCTBEHHO
MOrPELLHOCTb N3MepeHIa Macchl yBenuuuTea Ha 0,25 %).

113 nonyueHHbIX JaHHBIX BIUAHO, UTO ANA 6eH3uHa, KepoCHa, AU3eNbHOro
TOMNVBA HETOYHOCTb OMpefieneHna cpefHeli Temnepatypbl + 2 °C BnonHe Ao-
MyCTUMA Y TEXHUYECKN 3TO AOCTUXKIMO NPY YCTaHOBKe He0X0AMMOro Konnye-
(TBa laTuMKOB TemnepaTypbl B pe3epByape.

[ina 6onee nerkux HehTenpoayKTOB (3TaH, nponaH, 6yTaH, u306yTaH) He-
06x0AMMO 0becneunTb NOrpeLIHOCTb ONpefieNneHna CpesiHei TemnepaTypbl He
oonee +0,5...% 1,2 °C, yTo TEXHWUYECKN HEBbINONHUMO. MeTog He no3BonaeT
0becneunTb M3MepeHue Maccbl 3TUX HeGTENPOAYKTOB C HEOOXOAUMOIF TOUHO-
(TbH.

paBHIIITEJ'IbeII‘I'I aHaNns cyuwecresyrowumnx metogqos
msmepel-wu?l Maccbl CBeTJ/IbIX Heq)'renponyl('ros B

oryn
«BHUUP»

3. Metog n3MepeHuit Maccbl ¢ MpUMEHEHWEM TUAPOCTATUYECKOro
NpUHLYMNa

[napocTaTyecknint NPUHLMN M3MepEHNA OCHOBAH Ha W3MepeHUn Beca
cTon6a xuakoctu B pesepayape [1,2,9]. Bec cron6a xugkoct — 310 AaBnenme
B HIDKHEI YaCTu pe3epByapa, ANA U3MepeHuii UCnonb3yeTca AaTynk AaBne-
HuA. B obliem cnyyae ycTaHaBANBAETCA TPU AaTuvka AABNEHNA — B HIDKHEI,
CpenHeil 1 BepxHeii YacTAX pe3epByapa, 1 faTumk Temnepatypbl (cm. puc. 4)
[10].

Puc. 4 - [udpocmamuyeckuti
u3mepumerts Maccl.

[Jlatunk B BepxHeil uacTu pe3epByapa U3MePAET AaBNeHue rasa BHyTpH
pe3epByapa 11 06ecneynBaeT KOMNEHCALMIO €ro BANAHUA. [laTunk B cpeaHeit
YacTi pe3epByapa COBMECTHO C HIXKHUM [aTUNKOM NO3BONIAET ONPeaenTb
MAOTHOCTb HEGTENPOAYKTA (MPY YCIOBIW, UTO AATYMK HAXOAUTCA B KUAKOCTH).

TMAPOCTATMYECKWI NPUHLMN U3MEPEHUA NCTIONb3YETCA TaKXKe B OYiIKOBbIX
ypoBHemepax. B 6yiikoBom ypoBHeMepe U3mepseTca Bec byiika, NOABELLEHHO-
rO BHYTpU pe3epByapa. byek uMeeT LunuHApHYeckyio Gopmy, ero AnuHa onpe-
AENAeTCA AUANa3oHoM U3MepeHus YPoBHA. Mpin YBENUYEHUN YPOBHA XKiIA-
KOCTU BeC OyiiKa yMeHbLUAETCA N0 3aKoHy Apxvmena (Teno, NorpyMeHHoe B
KUAKOCTb, TEPAET B BECE CTOJIbKO, CKOMbKO BECUT BbITECHEHHASA UM XKUAKOCTD).
byiikoBbIii ypoBHEMEP TOXE U3MEPAET BEC CTONGA XKIUAKOCTH, U3MEHEHIe Beca
6yiika paBHO BeCy CTO6a XMAKOCTH, KOTOPYIO OH BbITECHWI.

Ou3nueckn Bec (Tonba XMAKOCTU — 3T0 BENMYMHA PaBHAA AABMEHUIO,
MIMEET Pa3MepHOCTb B Kr/m2.

[Jna uuaMHApHYECKoro BepTUKaNbHOTO pe3epByapa Macca M XUaKocTv B
pe3epByape ecTb

M:PSI XSSV 7

rae Pst — Bec cTonba uaKoCTi eAUHIYHON MNOLLAAM, M3MePeHHaA ¢
NpUMeHeHeM ruapocTaTyeckoro wnu byiikooro npubopa, Kr/m%; Ssr —
CPEMHAA NNIOLLAAb CeYEHNs 3aMOHEHHON XIAKOCTbIO YacTil pe3epByapa, M2

lina BEPTUKANIbHOrO LMINHAPUYECKOTO pe3epByapa CpeaHAA nio-
Laab CeyeHna — BeNNYNHA NOCTOAHHAA, KOHCTaHTa. /I3mMeHeHue NnoTHO-
an He¢TenponyKTa He BHOCUT 1I0NONHUTENbHbIE NOrpeLlHOCTI B U3mepe-
Hiie MacCbl.

[ ropu30HTaNbHOro LMAMHAPUYECKOTO pe3epByapa CpesHaAs Mio-
Wafib ceueHUs MOXeT ObiTb OnpefenieHa u3 rpasyupoBOYHOIi XapaKTe-
pucTuki pesepsyapa V(h), ecin Ana Kaxaoil TOUKN XapaKTepucTuKu
3HaueHue 06bema NOZeNUTb Ha 3HaUeHIe YPOBH.

Ha puc. 5 nsobpaxeHa rpagynpoBouHas xapakTepuctuka ana pe-
3epByapa AuameTpom 3000 Mm 11 o6bemom 100 M, a Ha puc. 6 — cpeHan
MNoLLajb ceyeHus 3Toro pe3epByapa B 3aBUCUMOCTI OT 3aMONHEHNA.
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Puc. 5 — [padyuposoyras xapakmepucmuka
ona pe3epayapa duamempon 3000 mm u o6wentom 100 v

13 rpagynpoBoyHoii 3aBucumocTit V(%) o6bema 0T ypoBHA BblUMCIAETCA
3aBUCUMOCTb CPeaHeli NnoLanm ceyeHus ot yposHa Ssr(h).

[ina oueHkn norpeluHocTel yaobHee ncnonb3oBatb 3aBUCUMOCTb CPef-
Heli nnoLaan ceyexns ot obvema Ssr(V).

YpoBeHb h MoxHo onpeaennTb no popmyne:

h = Pst/p 8)

rae Pst — macca cton6a XuakocTu e4HNYHOIA NAoLwaan; p — NNoTHOCTb
KUAKOCTH.

Takum 06pa3om, Npu MCNONb30BAHMI TMAPOCTATUYECKOTO MPUHLMNA 13-
MePEeHUi NNOTHOCTb MPUCYTCTBYET MPU BbIYMCIEHIAN CPeAHeli Nnowaam ce-
UYeHA 3anoNHeHHON YacTu pe3epsyapa. lIpu HETOUHOM 3aZaHuW NAOTHOCTY
BO3HIKAET MOrpeLuHOCTb BbIYUCEHNA CPeAHel MNOWAAM CeYeHna 3a cyet
NCKaXKEHMA TPaZyMpOBOYHOI XapaKTepUCTUKN.

Ha puc. 7 npuBeseHbl 3aBUCUMOCT JONONHUTENBHOIA MOTPELUHOCTI 13-
MepeHua Maccbl HeTenpodyKTa OT 3anoNHeHUA pe3epayapa Npi yMeHbLLUeH-
HOii Ha 1,5 % NNOTHOCTM 11 NPU YBENUYEHHOIA Ha 1,5 % nnoTHoCTI.

it b e et

Ly ererms " o e

Puc. 6 — (pedHss nnowads ceyerus pesepsyapa
duamempom 3000 mm u o6zemom 100 M 6 3a8uUCUMOCMU OM 3aN0HEHUS.

Ly ererms " o e

Puc. 7 — 3agucumocmu 0onoHUMeNbHOL No2pewiHoCmu U3MepeHUs Maccel Hegpmenpo-
QyKma om 3anofiHeHus pe3epayapa npu UsMeHeHuU NIomHocmu Ha 1,5 %.

2015 rona

Kak BiaHo u3 rpa¢ukos, npu n3meHeHum NAOTHOCTU Ha = 1,5 % B Ana-
nasoHe 3anonHeHua pesepsyapa ot 0 % Ao 90 % (pabounii AnanasoH) gonon-
HUTeNbHaA MOrPeLIHOCTb M3MepeHna Macchl HeTenpoayKTa He mpeBbllLaeT
+0,25%.

OTMeTIM, UTO NPY MPUMEHEHIN TUAPOCTATUYECKOTO NPUHLIMAA TpeboBa-
HUA K TOYHOCTI M3MePEHUA NNOTHOCTU B 6 pa3 HIKe, YeM Npu NPUMEHEHNN
KOCBEHHOT0 METOJ1a CTaTUUeCKIX M3MepeHMUil.

4. NpAmOIl MeTO u3MepeHUa Macchl HedTenpoayKTOB U CKUKEHHBIX
YINeBOAOPOAHBIX Fa30B C MPUMEHEHUEM PaANOYACTOTHBIX AATUMKOB

[Ina u3MepeHna Macchl OKIKEHHDBIX YINeBOAOPOAHbIX Ta30B HaMu Obi
pa3paboTaH NpAMOI MeTO U3MepeHUid C NpUMEHEHUEM PafNoYaCTOTHBIX
Aat4ukoB (cuctema uameputenbHaa C(Y-5]1) [11]. MeTog TakKe MOXKET ncnonib-
30BaTbCA AN U3MEPEHNA MACChl aBUALIMOHHOTO KEepOCUHa, GEH3MH, Au3eNb-
HOrO TON/INBA U XXWAKOTO XNopa.

Kommepueckuii yuet 3anaco (Y B pe3epByapax — C10XHaA MeTponoru-
yecKan 3afjayva. MOTHOCTb XKUAKOCTI 3aBUCUT He TONBKO 0T TeMnepaTypbl, HO
11 OT KOMTMOHEHTHOTO COCTaBa Fa3a. KOMMOHEHTHbIiA COCTaB Napa OTAUYAETCA OT
C0CTaBa XUKOCTM U U3MEHAET CBOIA COCTAB 1 NNIOTHOCTb NPU U3MEHEHNM TEM-
nepaTypbl 1 Npy Npueme Uy oTmycke npogykta [12,13].

Mpu NPUMEHEHNUM KOCBEHHOTO METOfla CTaTUUECKNX U3MEPEHNI MacCbl
MpOAYyKTa BO3HMKAKOT 3HAUUTENbHbIE MeTOZMYECKIe MOTPELUHOCTI 13-3a He-
MOCTOAHCTBA KOHTPOAMPYEMbIX MapameTpoB. B attectoaHHbix MBU obueid
maccbl (Y KocBeHHbIMIN MeToAaMK CTaTUYeCKINX U3MepeHuil npesen Aonycka-
eMOoii norpeLHoCTh focturaet + 2 %.

(ncrema usmeputenbHaa CY-5] ¢ gatumkamm JKC-7M, roc. peectp Ne
52215, obecneunBaeT npeaen Aonyckaemoii NOrpeLlHoCTY 3mepenus obLuei
macesl OYT £ 0,7 %. Wcnonb3yeTca npamoii MeTog CTaTUueckux n3mepeHnii
MacCbl B pe3epByapHbIX napKax.

Mpamoit meTod 3mepeHua maccbl CYI v HeTenpofyKTOB B pe3epByapax
0CHOBAH Ha IHHOBALNOHHOM TEXHUYECKOM PELLIEHIH, 3aLLMLLIEHHOM NAaTEHTOM
PO Ha n3o06peteHue [14].

=i 1 .
hI i
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Puc. 9 Yemaroska damyuka Ha

20pU30HMANbHbIL YUAUHOpUYeCKUl
pesepeyap.

Puc. 8 — Yemaroska damyuka Ha

8epMUKanbHbIL YunuHApuYeckul
pe3epsyap.

Ha puc. 6 1 puc. 7 n306paxkeHbl BapuaHTbl YCTAHOBKI AaTumKa Ha BepTU-
KasnbHblii 1 FOPU30HTaNbHbIN LMAMHAPUYECKIE pe3epByapbl.
Macca O B pe3epByape:
M=Vxp, +VV)>p, (®)
rae V/,— nonkbiii 06bem peepsyapa; ¥ — 06bem XUAKOCTH B pe3epaya-
Pe; .., p,— TNOTHOCTY KUAKOCTH 1 Fa3a.
Macca (YT B BepTUKanbHOM LMAMHAPUYECKOM pe3epByape:
M =S8x[hxp, + (L-h)*p ] )

re S — nnowazb ceueHus pe3epayapa; L — BbICOTa pe3epByapa; /2 — ypoBeHb
KIAKOCTU.

r. KaszaHb
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pe3epByapax

TepewwuH B.U., 000 «TexHOCEHCOPY,

CosnykoB A.C., UHcTuTYT npo6nem ynpasneHua um. B.A. TpanesHukosa PAH

[pu 3anonHeHUM YyBCTBUTENBHOMO 3/1IEMEHTa PaAnoyacToTHOTO AaTuika
KOHTPONMPYEMOil CPefoil MPOUCXOANT yBeNuueHue (MpupaLLeHue) emKocT
OTHOCUTENIbHO NeKTPUYeCKO eMKOCTI 4aTumKa B NYCTOM pe3epByape:

C, = C, x[hxoe, + (L-h) xoe] (10)

rie C, — MOTOHHaA (T.e. Ha eAUHNLY AMMAHDI) SNEKTPUYECKAA eMKOCTb
JaTunka (3gecb anekTpuyeckasa emkocTb 1 M peanbHOro AaTunka B Bakyyme
C,=4710); de =¢ -1 - NpupaLLeHVe AN3NEKTPUYECKO NPOHNLAEMOCTH
B Kuakoii ¢pase OYT, 583 = z—:g-l — NpupaLLeHue An3NEKTPUYECKOR NPOHIULIae-
MOCTY B ra30Boii daze CYT.

Oopmynbl (9) 1 (10) MaTeMaTYeCKN UAEHTUYHDI, TONBKO MCNOMb3YIOTCA
pa3Hble nepemeHHble (B popmyne 9 MNOTHOCTU XMAKOCTI U ra3a, B Gopmyne
10 — NpuUpaLLEHNA ANINEKTPUYECKIX NPOHULLAEMOCTEIR B XUAKOCTU U Tase).
[10THOCTY XK, Pr KUAKOCTY 1 Fa3a NPONOPLIMOHANbHbI NPUPALLEHUAM UX AN-
SNEKTPUYECKIX TPOHULAEMOCTEN Je , Je , COOTBETCTBEHHO (CM. puc. 10, puc.
11, puc. 12, puc. 13); c00TBETCTBEHHO, NPUPALLIEHIe eMKOCTY AaTuuKa Nponop-
LIMOHANbHO 06LLeil Macce KOHTPONMPYEMOIi Cpesbl.
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Puc. 10— 3asucumocme p _om
memnepamypel

Puc. 11~ 3asucumocme de om
memnepamypel

Puc. 12 -3asucumocme p om
memnepamypel

Puc. 13 -3asucumocms Se, om
memnepamypbl

Ecn 6bl npupaLlienna AUNeKTpUYECKUX NPOHNLIAeMOCTed KUaKoCTh 1
ra3a Obin CTPOro MPOMOPLMOHANIBHO UX MAIOTHOCTAM, TO MPUPALLIEHNE EMKO-
(T AaTymKa Obino bl MPONOPLMOHAbHO 061Ut Macce NPOAYKTa B pe3epBy-
ape Npu HEN3BECTHbIX 3HAUEHIAX YPOBHS, NNOTHOCTA KUAKOCTA U TIAIOTHOCTI
napa.

MpaKTUueCKN GU3NYecKMe NPUHLMNBI PABOTbI CPEACTB U3MEPEHNS U haK-
TUYECKMe XapaKTePUCTUKM He BCer/1a TOYHO COBNajatoT. [1nA noyueHus Bbico-
KOVl TOUHOCTY M3MEPeHNs HeoOX0AUMO KOMNEHCUPOBATD BMAHNUE PA3NNUHbIX
($aKTOPOB Ha TOUHOCTb N3MEPEHMIA.

B paccmatpusaemom npsMOM METOZle CTaTUUECKUX U3MEPEHUii MacCbl
QYT B pe3epByapax HeoBX0AMMO YUUTbIBATL AOMONHUTENbHbIE MOPELIHOCTH
0T U3MeHeHINA TeMNepaTypbl 1 COCTaBa KOHTPONMPYEMOIi CPefibl, a TaKe BHO-
CUTb IONONHUTENbHbIE KOPPEKLIAM NPY pacyeTe NOTHOCTY Napa.

KoppeKuus norpewHocTi oT M3MeHeH!s TemnepaTypbl KOHTpoO-
nupyemoii cpepbl.

3aBUCUMOCTb MIOTHOCTI p OT ANINEKTPUUECKOI MPOHULAEMOCTH € OMU-
CbiBaeTcA ypasHeHmnem Knay3suyca-Moccotu:

p = [3%0e/(0e+3)] x[M/(4xmxN xa)] (11)

rae de=¢ - I — npupatLeHine AUNEKTPUYECKO NpoHuLaemoct; M —
MonekynapHas Macca; N, — uncno ABorapo; o — nonApu3yemocTh BeliecTsa.

paBHIIITEJ'IbeII‘I'I aHaNns cyuwecresyrowumnx metogqos
msmepel-wu?l Maccbl CBeTJ/IbIX Heq)'renponyl('ros B

oryn
«BHUUP»

3aBUCUMOCTb MAOTHOCTUA OT MPUPALLIEHNA AUINEKTPUYECKOR NPOHULIae-
MOCTI HeNMHeEIAHAA BCNEACTBINE HANMUNA B 3HAMEHaTeNe BbipaxeHua (de+3).

JInAa KoMneHcaLuy NOFPELLIHOCTY 0T 3TOI HENMHEIIHOCTY BBOAUTCA TEMNe-
paTypHas KOppeKLA Np1 BbIYMCNEHNI NAOTHOCTH.

Macca M CYT B pe3epByape paccuuTbiBaeTca no popmyne:

M= [S,%Cxp, [fe, )] (I+T xt,)/C, (12

rae S, — CpepHsa nnowaab ceuenns pesepsyapa; C — npupateHme em-
KOCTU JaTYuKa; p_ . € = MINOTHOCTb U AU3NEKTPUYECKAA NPOHNLAEMOCTb
QYT npu remnepatype 0°C ¢ — Temneparypa OYT; 77 = 0,0006 — koadduun-
€HT TeMnepaTypHoii Koppekuuy; C, — NOroHHaA eMKOCTb AaTulKa.

OTmeTuMm, uTO ANA pe3epByapoB MPOM3BONbHOI GOPMbI ANA pacyeTa
CPepHeil NOWAAN CeYeHns pe3epsyapa S MCMOb3yeTcs rpatynpoBoYHas
XapaKTepucTuka.

BnusHue M3meHeHuA COCTaBa KOHTPONMpyemoii cpeabl.

B dopmyne (12) ot cocTaBa cpepbl 3aBucut ko3pduunentp /(e -1).
060zHaum K= p /(e -1).

MNOTHOCTb 11 AN3NEKTPUYECKAd MPOHMLAEMOCTb NponaHa 1 byTaHa npu
Temnepatype 0 °C: pnPO:O,SSO r/evd, p oo ,~0,601, snp0=1,71 5, € ~1:810

KoHctanTa K ana nponata n 6yTaxa:

Knp =Ppo /(snp0-1) =0,530/(1-1,715) = 0,7412;

= paymo/(gaymo'” =10,601/(1-1,810) = 0,7420

[JlononHuTtenbHas norpewHocTb u3mepenna maccl CYI npu u3meHeHun
coctasa (YT ot uncroro nponaHa Ao uuctoro byTaHa He npesbiwwaet + 0,1 %.

Koppexuum npn pacuete nnotHoctin napa CYT.

Mpu pacueTe NAOTHOCTU Napa MCNOAb3YIOTCA TabANYHbIE 3HAYEHUA NNOT-
HOCTM B 3aBMCMOCTM OT COCTaBa ra3a (waKoii ¢asbl) v 0T TemnepaTypbl.

Ha npakTike fjaBneHne napa 6biBaeT Ha 1-2 aTM. Bblllie, YeM pacyeTHoe
paBHOBECHOE JaBNeHue. 3T0 (BA3aHO 1 ¢ paboToii TeXHONOrMYECKoro 060pyAo-
BaHNA Ha 06BEKTE U C HANNYMEM JIETKUX KOMTOHEHTOB (MeTaH, 3TaH).

Ha TouHOCTb U3MepeHus 061l Macchl OKUKEHHOMO Ta3a 3T0 He 0Kasbl-
BAET 3HAUMTENbHOTO BUAHUA, TOTOMY UTO MPY MOBbILIEHUN ABNEHIA YBENU-
UYMBAETCA NNOTHOCTb U ANNIEKTPUYECKAA MPOHULLAEMOCTb Napa. MpupatueHue
eMKOCTI JaTuiKa B Nape KOMNEHCMPYET yMeHbLUEHIE eMKOCTH OT U3MeHeHNA
YPOBHA KIAKOCTI NPU UCMAPEHNI OKIKEHHOTO ra3a.

Cucrema usmepurenbHas CY-5[1 c garunkamu JKC-7M

Cuctema usmeputenbHaa CY-5]1 obecneunaet KoMmepUecKuil yueT 3ana-
COB CKIDKEHHOTO Ta3a B pe3epByapHOM NapKe, a UMEHHO U3MepeHue Cnesyto-
LMX NapameTpoB:

- 001U MaCca CKIKEHHOTO ra3a B pe3epayape

« MaCca XuaKoCTU

« Macca napa (ra3oobpasHan daza)

« INIOTHOCTb KUAKOCTH

« MINIOTHOCTb Napa

* YPOBEHb CKUKEHHOTO ra3a

+ 06bem CKIKEHHOTO ra3a

« Temneparypa (6 Touek u3mepeHua)

« aBneHue (JONONHUTENbHAA ONLKA)

0611139 Macca OKUKEHHOTO Fa3a 1 Temneparypa n3MeparTCa, 0CTaJibHble
napameTpbl NOJIy4alTCA PacyeTHbIM NyTeM C UCMONb30BaHNEM Tabnuu nnot-
HOCTel ANA pasNNYHbIX KOMMOHEHTHbIX COCTaBOB ar Npwn pa3nnyHbIX Temne-

paTypax.
KomnoHenTHbIi coctas CYT 3a7aeTca BbIGOPOM OHOTO U3 BAPUAHTOB C
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rpafaumeil coaepanua nponaxa B cMecy yepes 10 %.

Mpu HenpaBunbHOM Bblbope BapuaHTa coctaBa CYI obwias macca CYI
U3MepAETCA KOPPEKTHO (06ecneunBaeTcaA MHBAPUAHTHOCTb K M3MEHEHUH Co-
(TaBa), @ AONONHUTENbHbIE NapaMeTpbl (MNOTHOCTb, YPOBeHb, 06beM) onpe-
LeNAI0TCA C NOBBILIEHHOI NOTPELLUHOCTBHO.

OyHKUMOHaNbHO c1cTeMa n3meputenbHaa (Y-5]1 obecneunaer:

« Bblauy MHOPMALMM B NOCNEZ0BATENbHOM KOLE Ha WHAMKATOp U B
M3BM;

« PErncTpavunio MHGopMaLm Ha xectkom aucke MIBM;

+ BbIBOZ Ha Aucnneii [19BM TekyLyeit nHdopmavn no Bcem pesepeyapam
B LM$POBOM 1 MHEMOHUYECKOM BIAE;

- BbIBOA Ha Ancnneii N9BM apxuBHoii iHGopmaLim no niobomy pesepsy-
apy 3a nboii eHb B BUAe Tabnu 1 B Bige rpadukos;

« OpMUPOBAHME U BbIJAUY CUTHAsOB Ha BbIXOAAX OMTOpene;

- nepefauy MHdopmaLmm no cetin u yepe3 NHTepHet

Cuctema nsmeputenbHas CY-571 Bkntoyaet B ce6s gatumkn PKC-7M (puc.
12, puc. 13), 6nok uckpo3awutol U3K-3 v uuankatopbl OBEH CMIAT n sonontHu-
Te/bHble 3NeMEHTbI A 06ecrieueHIns curHanmuatu 1 61oKMpoBki (puc. 14).

Puc. 12 -PaduoyacmomHbiii damyuk Puc. 13 -Monmax damyuka

JXC7M

R R BER

Puc. 14— BmopuyHeie 6roku cucmemol CY-57].

HoBblit MeTO/| U3MEpPEHIA MACChl CKIKEHHBIX YTeBOIOPOHbIX Fa30B Mo-
3BOAISET 06ecneynTb 0CTOBEPHbIN ABTOMATU3NPOBaHHbIi yueT CYT no macce.
TpebyeTca YCTaHOBKA TONIbKO OfIHOTO KOHCTPYKTUBHO HEBOMBLIOTO AATumKa,
370 /16T BO3MOXHOCTb OCHACTUTL GOMbLLYIO YaCTb 06BEKTOB 63 J0paboToK
pe3epByapoB.

2015 rona

Mpumenenue cucrembl usmepurenbHoi CY-5[1 ¢ garumkamm JMKC-
7M pna usmepenusa maccbi LIOIY, aBnaunoHHoro kepocuHa, 6eH3nHa,
AN3eNbHOro TONNBA, TONYONa, KUAKOro XNopa 1 APYrux cpep.

(ncrema nsmeputenbHaa (Y-5[1 MOXeT UCNONb30BaTbCA ANA M3MepPeHUA
MacCbl Pa3NuHbIX HehTenpoayKToB, 06MaaoOLIMX AUINEKTPUYECKUMM CBOIA-
(TBaMMU.

Mpu cMeHe copTa HedTenpoAyKTa MOryT BO3HUKATb CYLIECTBEHHbIE MO-
rpewwHocTI. lpu npreme HOBOIA NapTUKM HeGTENPOAYKTa HeobxoaMMo npoe-
pUTb KOPPEKTHOCTb MOKa3aHWiA MAIOTHOCTI M YPOBHA W NpU HEO6X0AUMOCTY
npon3BecTy KanubpoBky.

(paBHEHME KOCBEHHOT0 MeTo/ja CTaTUyYecKIX M3MepeHuil u MeTofa u3me-
PeHuii CIpUMeHeHneM PagoyacToTHbIX AATUNKOB NPY N3MepPeHNU Maccbl ar

B tabnuue 3 npuBefeHbl pe3ynbraTbl (PaBHEHNA METOA0B M0 Pa3NYHbIM
CpaBHWUBAEeMbIM NapamMeTpam.

Tabnuua 3.
MeTop
. 13MepeHuii ¢
(paBHuBaemble napa- KocseHHblil MeToz cTaTiyeckux
p npuMeHeHnem

MeTpbl n3mepeHuii

PafMOYACTOTHBIX

LaTunKoB
Macca napa He n3mepsertca 13mepaetca
/IHBapuaHTHOCTb K

OtcyTcTByet 06ecneunBaetca
(0(TaBY ra3a
[Jlonyckaemas norpeu-
HOCTb U3MepeHus
SHEp 07...12 3.5

CpefiHeil Temnepartypbl
O, °C
[llonyckaemas norpetu-
HOCTb 33J1aH1A COCTaBa 1
QYT (copepxaHue npona-
Ha 11 6yTaHa), %

[Jlonyckaemas norpeluHoCTb U3mMepeHus cpefHeli Temnepatypbl (YT B3ATa
13 Tabnuubl 2, 0Ha Tam bbina paccunTaHa ANA 3TaHa, nponaxa, bytaHa n n3oby-
TaHa UCXopA U3 YCN0BUA U3MEHEHNA NNOTHOCTU Ha + 0,25 % (uTobbl fononHuU-
TeNbHasA NOrpeLlHOCTb M3MepeHna Macchl He npeBbiwana + 0,25 %).

B pagmouacToTHbIX AaTUMKaX MacCbl HETOYHOCTb ONpefeneHna cpeaHeii
TemnepaTypbl BIMAET Ha TeMMepaTypHYH KOPPEKLNI0 NP BbIUMCIEHIN MACCbl
(0,06 % Ha 1°C, B 4 pa3a MeHbLue, YeM BAKAHIE Ha NNOTHOCTb) U HA TOUHOCTb
OnpejeneHus CpeaHeil NNOWAAN ceverns pesepsyapa S (BauAHue B 6 pas
MeHbLLIe, YeM Ha NNOTHOCTb).

[Jlonyckaemas norpewwHocTb 3afanua coctaa CYI BcneacTBue MHBapu-
AHTHOCTU METO/A K COCTABY BANAET TOMIbKO Ha TOUHOCTb ONpefeneHus CpefHelt
MNOLLIaAY ceyeHus pesepayapa S .

MnoTHOCTb NponaHa 1 byTaHa oTaMYaeTcA Ha 13 %.

Ecnu paccmatpuBaTth ABYXKOMNOHEHTHYH0 CMecb (MponaH 1 6yTaH), cocTaB
KoTopoil u3meHAeTca Ha 100 % oT yMCTOro NponaHa Ao uucToro byTaHa, To npu
13MeHeHum cocTaBa Ha 1 % nnoTHOCTb n3meHuTca Ha 0,13 %.

(o0TBETCTBEHHO, €N 3J3aTb JOMYCTUMOE U3MeHeHue naoTHOCTH 0,25 %,
T0 COCTaB ra3a Haflo ONpefensTh ¢ NOrPeLIHOCTbI0 He 6onee 2 % ANA KOCBeH-
HOMO METO/Ia CTaTUyYecKIX U3MepeHuii 1 He Gonee 12 % ans npsAMOoro MeTofa
N3MepeHNIi C NPUMEHeHNEM PaJIM0YacTOTHBIX JATYNKOB.

r. KaszaHb
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pe3epByapax

TepewwuH B.U., 000 «TexHOCEHCOPY,

CosnykoB A.C., UHcTuTyT Nnpo6nem ynpasneHus um. B.A. TpanesHukosa PAH

3aKnioueHue

[Tpn ncnonb3oBaHUM NPAMOTo MeTOfA N3MepeHNii C NpUMeHeHneM pagu-
0YACTOTHbIX IATUMKOB (cucTema nsmeputenbHas (Y-5]1 ¢ gatunkamm KC-7M)
MOXHO 06ecneunTs M3mepeHie 06LLeil Macchl OKIKEHHOrO rasa B pesepayape
C MOTPELLHOCTbI He bonee =+ 0,5 % B yc10BUAX GONBLIOTO FpajMeHTa Temne-
paTyp B pe3epByape, UHTEHCUBHOM KuneHun 1 koraeHcauum CYT (gonyckaetca
HETOYHOCTb OnpefieneHua cpedHeli Temnepatypbl o 3...5 °C). CocTas rasa
MOXHO 6paTb 13 NOCTaBOYHbIX JOKYMEHTOB, PaCCUMTLIBATD C YUETOM 0CTaB-
LUerocA ra3a B pesepByape 11 3ajaBatb AUCKpeTHo yepe3 10 %.

[Tpn ncnonb30BaHNM KOCBEHHOTO METOAA CTaTUYECKMX U3MepeHIi Tpe-
byeTca onpenenatb CpefiHIol TeMnepaTypy ¢ norpewuHocTbo He 6onee 1°C,
a C0CTaB ra3a C NOrPeLHOCTbI0 He 6onee 2 %. 3T0 TeXHUYeCkU HeBO3MOXKHO,
MOTOMY 4TO TeMNepaTypa B pa3nnyHbIX TOUKAX pe3epByapa MOXeT 0TNYaTbCA
Ha 5...10 °C, a coCTaB raza MoXeT U3MEHUTbCA Ha HECKONbKO MPOLIeHTOB Npu
KUMEHUN 1 KOHAEHCALMUN NapoB.

paBHIIITEJ'IbeII‘I'I aHaNns cyuwecresyrowumnx metogqos
IIIBMEPEHIIII‘I'I Maccbl CBeTJ/IbIX Hedrrenponyl('ros B

/
-
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