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HALIOHATbHMI BCTY

Llem cTtaHpapT € TOTOXHMM nepeknagoM EN ISO 1716:22010 "Reaction to fire tests for
products Determination of the gross heat of combustion (calorific value) (ISO 1716:2010)
(BunpobyBaHHA BUMPOOIB WOAO peakuii Ha BOroHb. Bu3HauyeHHA BULLOI TenjoTu
3ropaHHS (TenNoTM 3ropsaHHa))" 3 pegakUimHMMM 3MiHaM K.

EN ISO 171622010 npunHatnin CEN MeToOooM niaTBepykeHHa TekcTy ISO 1716:2010
"Reaction to fire tests for products Determination of the gross heat of combustion
(calorific value) (BunpobyBaHHA BMpPOOGIB LWOOO peaKLlii Ha BOroHb. BUsHayeHHAa BULLOI
TeNNOTU 3ropaHHAa (TennoTn 3ropaHHa))" 6e3 moandikaLin.

EN ISO 17162010 migrotoBrieHo TexHiYHUM KoMiTeToM ISO/TK 92 "Fire safety (MoxkexkHa
6e3neka)" cninbHo 3 TexHiuHMM KoMiTeToM CEN/TK 127 "Fire safety in buildings (MoxexxHa
6e3nexka B OyaniBHMUTBI)", ceKkpeTapiaToM dkoro kepye BSI (BpuTaHCbKUW IHCTUTYT
CTaHOapTIB).

[10 HaLLiOHaNbHOroO CTaHAAPTY A0yYeHO aHMoMOoBHUM TeKcT ISO 1716:2010.

Ha TepuTopii YKpaiHM 9K HaLiOHaNbHWMIM CTaHOAPT Qi€ NiBa KofToHKa TekcTy OCTY B EN ISO
1716:2011 (EN 1SO 1716:2010, IDT), BMKNageHa yKpPaiHCbKOK MOBOHO.

3rigHo 3 ABH A11-1-93 "Cuctema cTaHOapTM3aLlii Ta HopMyBaHHA B 6yaiBHUUTBI. OCHOBHI
MONOXEeHHA" Len CTaHOapT BiOHOCUTbCA OO0 KoMrekcy Bl "3axucT Bio Hebe3neyHmx
reofIoriYyHUX MPOoLLEeCIB, LWKIASIMBUMX eKCnnyaTauiHMX BNAMBIB, Bif, MOXeXXi".

TexHIYHMI KOMITET, BiAMoBiOanbHWUI 3a LeW cTaHgapT B YKpaiHi, TK 25 "[o)xexkHa 6e3neka
Ta NPOTUMOXKEXKHA TEXHIKA'".

CTaHOapT Ma€e BMMOTIW, aKi BignoBigatoTb YMHHOMY 3aKOHOOABCTBY YKpPaiHW.
1o cTaHOapTy BHECEHO TaKi pedaKuimHi 3MIiHU:

- Y Ha3Bl cfioBa "BW3Ha4YeHHA BULLOI TEMNOTU 3ropdaHHa (TensoTM 3ropsaHHSA)
(Determination of the gross heat of combustion (calorific value)" 3aMiHeHO BiAMOBIAHO Ha
"BM3HAYEHHS BULLOI (HMXYOI) TennoTm 3ropsaHHsa (Determination of the gross (net) heat
of combustion)" 3rigHO 3 9.319.4 Ta poaatkamum A D;

- BuUny4deHo "MMepeaomoBy 0o EN ISO 1716:2010" ta "lMepeamoy o 1ISO 1716:2010",



- 3 "MepeamMoBn go EN ISO 1716:22010" go "HauioHanbHOro BCTyny" OofiydeHe Te, WO
6e3nocepeHbO CTOCYETbCA LLbOro CTaHOAPTY;

- CTPYKTYPHI eneMeHTu cTaHgapTty - "TutynbHuM apkyw", "lMepeaomosy", "3micTt"
"HauioHanbHMM BCTyN", nepLly CTOPIiHKY i "BibniorpadivHi gaHi" - opopmMneHo 3rigHo 3
BMMOIaMM HalliOHaNbHOI CTaHOAPTM3aLii YKpaiHu,

- MO3HaKM oaMHMUb QI3MYHMX BEMWMYMH MOAAHO BIAMOBIAHO OO BWMMOI CUCTEMMU
cTtaHgapTiB OCTY 3651-97 "MeTponoria. OgnHuui GisMyHmMX BENMYMH",

- nepenikMm i MNPUMITKX, MOACHEHHS 00 GOopMyn | PUCYHKIB O0POpMNEHO 3rigHO 3
BMMOraMmM HalioHanbHOI CTaHOapTM3aLlii;

- HALIOHaNbHI MPUMITKM Ta MOACHEHHS MO3HAYEHO PaMKOHO;
-y po3aini 1 cnoBa "uew MiXKHapoOHMM CTaHOAPT" 3aMiHEHO Ha "uen cTaHgapT";

- 0O pOo3ainy 2 goNly4eHO HauioHANbHY MPUMITKY, B GKiM MOBIAOMNAETbCA NPOo odiuinHe
BMOAHHSA POCIMCbKOK MOBOK MDKHAPOAHMX cTaHOapTiB ISO 5541976 Ta ISO 13943:2008;

-y po3aini 4 Ta 82.1 cnoea "ceptudikoBaHa 6eH30MHa K1cnoTa" 3aMiHeHO Ha "6eH30MHa
KWMCNOTa, MepeBipeHa Ha BignoBIiAHICTL" 3rigHO 3 BMMOraMm YMHHOIMO 3aKOHOOABCTBA Y
chepi TEXHIYHOIO PeryntoBaHHS;

- Ha3BM nigpo3ginie 52, 54 - 510 nomaHoO 3rigHO 3 BWMMOraMM HaliOHaNbHOI
CTaHgapTM3auii;

-y 531 Ta 92 cnoea "i3oTepMiYHUIN KanopuMmeTp" 3aMiHeHO Ha '"i3onepuboniuHuM
KaniopuMeTp" 3rigHO 3 HaJaHMMK XapaKTEPUCTUKaMU;

-y 7.4 no3Haky PCS 3aMiHeHO Ha Qpcg 3rigHo 3 3.10;

-y 821, 9.3 Ta po3aini 10 TepMiH "BoOaHUI ekBiBaneHT (water equivalent)" 3aMiHeHO Ha
"eHepreTUYHNM eKBIBaNeHT", 9KMM LWUNPOKO BXWMBaHUW Yy cdepi cTaHOapTu3auii Ta
HayKOBIM NiTepaTypi;

-y 9.2, dopmyni (1), 3aMiHeHO no3Hakum "T|" Ha "TY", "To" Ha "T'o", "t)" Ha "ty", "t" Ha "t,", "Tp" Ha
"Ti", cnoBa "MigBULLEHHA TeMnepaTtypu (rise in temperature)" Ha "LWBWAOKICTb 3MIHEHHS
TeMrepaTypy B MOMEHT 4acy t"j, "3HMKeHHs TemnepaTypu (temperature drop)" Ha
"LIBMOKICTb 3MIHEHHA TEMMEPaTypPU B MOMEHT Yacy t," 4na y3rooKeHHs 3 Mo3HakKaMm Ta

OONHNUAMU PIBUYHUX BENUUNH, GKI MPUMHATO Y LUbOMY MNyHKTI, 831, 9.3, gooaTtky C i Ha
PUCYHKY 4 Ta y 3B'A3KY 3 BHECEHUMMWU pedakuiMHMMKM 3MiIHAMKM OONy4YeHO 3HaK mepeq
nepwum gogaHkoMm dopmynm (1) onad YHUKHEHHA MNOMUMKM Mig 4ac BM3HAYEHHS
TEMMepaTypHOI MOMNPaBKW;

-y 941, ab3au n'atum, nepen BIO’EMHUM 3HAYEHHAM BENMUMYUMHU 3HaAK "-"3aMiHEeHUN
CNOBOM "MIHYC" 3riAHO 3 BMMOraMmM HalioHanbHOI CTaHOapTM3aLii;

-y 943 D22 i D3 no3Haky oonHULb Qi3NYHUX BEMTMYMH, ON9 GKMX HEe MOOAaHO 4YMCoBe
3HaAYEeHH4, BXXUTO MOBHICTIO, @ HE YMOBHOIK MO3HaKO, 3rigHO 3 BUMOraMu HauioHanbHOI
CTaHgapTM3auii;



-y po3gini 10 cnoea "this International Standard (ISO 1716:2010)" 3aMiHeHO Ha "UWM
CTaHgapToM";

- 0O PNCYHKa 4 BHEeCeHO HalioHanbHe MOACHEHH4, 3rigHO 3 AKUM LIen PNCYHOK 4Yepes3
aBTOpCbKi MOMWUIKM 3aMIHEHO Ha HOBUW;

- 0O popjaTka B, yueTBepTumM ab3au, y 3B'A3Ky 3 BIOCYTHICTIO B TEKCTI MOCUMAHHA Ha
PUCYHOK B.1 nicng nepLlioro peyeHHs 3rigHo 3 BUMOraMm HauioHanbHOI CTaHOapTM3aui
Oony4yeHo pedeHHd '"llpuknah CcTaTUCTUYHKMX Mopenen ppna Qpcsg, OTPUMaHUX i3

3aCTOCYBaHHAM TUMeNbHOIro cnocoby, HadaHO Ha PUCYHKY B. 1" 3 ypaxyBaHHAM TOro, WO B
nonepenHin pegakduii ISO 1716:22002 6yno peyeHHAa "The graphic for PCS with the crucible
method is presented as an example in Figure B.1", B3dTe 3 nonepenHboi pegakLiii;

- 0o popaTtka C BHeceHO HauioHanbHe MOACHEeHHS, 3rigHO 3 AKMM TeKCT LbOoro goaaTka
yepes aBTOPCbKI MOMUKM 3aMIHEHO HA HOBUMN.

Mepenik MixHapoaHux (MC) i eBponencbkmx ctaHgapTiB (EC), Ha 9Ki € NMocuiaHHA B
LLIbOMY CTAHOAPTI, Ta BigNOBIAHMX HaLiOHaNnbHUX cTaHaapTiB (HC) HaBegeHo B goaaTky HA.

Konii DOKYMEeHTIB, Ha 9Ki € MOCUMAHHSA Y LUbOMY CTaHOAPTI, MOXXHA OTPMMaTK B TOTOBHOMY
doHAOI HOPMATUBHUX OOKYMEHTIB.

HALIIOHANbHMWN CTAHOAPT YKPATHN

BNMPOBYBAHHA BMPOBIB LWLOOO PEAKLLII HA BOMOHb

Br3HavyeHHa BULLOI (HUXKYOI) TEMIOTM 3rOPAHHS

NCMbITAHWA N3OENNA HA PEAKLIMIO HA OTOHb

OnpepneneHme BboiClEW (HMU3LWEW) TENNOTbI CrOpaHus

REACTION TO FIRE TESTS FOR PRODUCTS

Determination of the gross (net) heat of combustion

UumHHMM Big 2012-07-01



3ACTOPOTA! 3BepTacTbCs yBara KepiBHMX
i BUKOHABYMX MOCaOoBMx oCib Ha Te, LWo ue
BMMpoOyBaHHA € BOrHEBUM
BMMPOOYyBaHHAM, gKe CTaHOBUTb MNig 4ac
Moro npoBegeHHs Hebe3meKy MOXTMBOTO
YTBOPEHHSA TOKCUYHMX Ta (ab0) WKignmBmx
rasiB. EkcnnyaTauimHa Hebe3neka TaKoX
MOXXe BUHMKATK Mig 4Yac BUMNPOOYyBaHHSA
aHaNITUYHKMX NPo6, Taka AK MOXUBICTb
BUHUKHEHHS BMOyxy Ta Mg  4ac
an%quHq 3aMUWKIB  BUMPOOOBYBAHMX
npo6b.

3ACTOPOTA! MNoTpibHO BMKOHATW OLLIHKY
BCi€i MOTeHLUiMHOI Hebe3nekn | PU3MKY
Ons  300pOoB'As Ta Ha niactaBi LbOro
BM3HA4YMUTK |  3anpoBaguTU  3axoOu
6e3nekn. MawTb 6yTn  pPo3pobneHi
IHCTPYKLLi 3 TexHikn 6e3nekun. NepcoHan
MOBMHEH MNPOWTK BIAMNOBIOHE HaBYaHHA.

MatoTb oyTH rapaHTii TOro, o
nabopaTtopHMI nepcoHan 3aBXam
OOTPUMYBaATMMETbCH MMCbMOBUX
IHCTPYKLIN.

1 COEPA 3ACTOCYBAHHHA

Y UbOMYy CTaHOApPTI BCTAHOBJIEHO MeTO[
BMU3HAUYEHHA BULWOI TEMSOTU 3ropsaHHSA
Qpcs BUPOBGIB 3a NocTiMHOro ob’emy B

6oMOOBOMY KanopurMeTpi.

Y pooatky A HagaHo MeTon obuyuncneHHda
HUXKYOI  TennoTn 3ropaHHa  Qpcp,  AKY
BM3Ha4YaloTb 3a MOTpebun.

I[HPOopPMaLLtO Woao NPeUm3iMHOCTI MeToay
BMMpobyBaHHA MOOaHO B 4oOaTKY B.

2 HOPMATWBHI NMOCUJTAHHYA

HaBeneHi HMXKYe HOPMATUBHI OOKYMEHTM
060B'A3KOBI [0 3aCTOCYBaHHA B LIbOMY
CTaHOapTi. Y pa3i AaToBaHMX MOCKMMaHb
3aCTOCOBYIOTb TiIIbKM HaBedeHI BMAaHHA. Y
pa3i HegaToBaHMUX Tpeba

KOPUNCTYBaATUCb BNOAHHAM

nocufaHb
OCTaHHIM

WARNING The attention of all persons
concerned with managing and carrying
out this test is drawn to the fact that fire
testing may be hazardous and that there
is a possibility that toxic and/or harmful
gases may be evolved during the test.
Operational hazards may also arise during
the testing of specimens, such as the
possibility of an explosion, and during the
disposal of test residues.

WARNING An assessment of all the
potential hazards and risks to health
should be made and safety precautions
should be identified and provided.
Written safety instructions should be
issued. Appropriate training should be
given to relevant personnel. Laboratory
personnel should ensure that they follow
written instructions at all times.

1SCOPE

This International Standard specifies a
method for the determination of the
gross heat of combustion (Qpcs)
products at constant volume in a bomb
calorimeter.

of

Annex A describes the calculation of the
net heat of combustion (Qpc) when

required.

Information on the precision of the test
method is given in Annex B.

2 NORMATIVE REFERENCES

The following referenced documents are
indispensable for the application of this
document. For dated references, only the
cited applies. undated
the latest edition of the
referenced document any

edition For
references,
(including

amendments) applies.



HOPMaTMBHMUX
3MiHaMK).

OOKYMEHTIB  (pa3oM  3i

ISO 554 Atmocdhepu cCTaHgapTHI On4
KOHOMLitOBaHHS Ta/abo BUMPoBOBYBaHHS.

TexHiYHi BUMOrm

ISO 13943 INMoykexxkHa 6e3neka. CNoBHUK

EN 13238 BunpobyBaHHA 6OyaOiBenbHUX
BMPOBIB OO0 peakKLii Ha BOroHb. MeToam
KOHOULLIFOBAHHA Ta 3aranbHi  MpaBwWia
BinOMpaHHA OCHOBM

ISO 554, Standard atmospheres for
conditioning and/or testing Specifications

ISO 13943, Fire safety Vocabulary

EN 13238, Reaction to fire tests for building
products Conditioning procedures and
general rules for selection of substrates

HauioHanbHa NpuMITKa

€ odiLLiMHI BUOAHHA POCIMCbKOK MOBOIO:

NCO 554-76 HopManbHble aTMochepPHble YyCNoBMA A9 KOHOMULMOHMPOBAHUA U (1K)

nchbliTaHum. O6uime TpeboBaHM;

ISO 13943:2008 MNoykapHasa 6e3onacHocTb. CnoBapsb.

3ITEPMIHN TA BUSHAYEHHA NMOHATb

Y uboOMy CTaHOapPTI BMKOPUCTaAHO TEPMIHU
Ta BU3HAYEHHYA MOHATb, 9Ki nogaHo B ISO
13943 Ta HUYKYe.

3.1 BUpi6

MaTepian, eneMeHT abo KOMMOHEHT, Ang
AKOro € noTpeba B OTPUMaHHI iHdopMalLlji

3.2 MaTepian

€onHa OCHOBHa pe4oBKMHa abo

PIBHOMIPHO pO3Mo4ineHa CyMill peyoBUH
Mpuknagn. MeTan, KaMiHb, [OepeBUH3a,
LLEMEHT, MiHepanbHa BaTa 3 PIBHOMIPHO

po3noaineHoto 3B'A3yBaibHOO
pevYoBUHOLO Ta NosniMepu.

3.3 ooHopiaHUM BUPI6

Bupib, aKMM CKNagaeTbca 3 OOHOro
MaTepiany, Mae€ OOHAaKOBY TYCTUHY i
CTPYKTYpPY

3.4 HeogHoOPIOHMY BUPIO

3 TERMS AND DEFINITIONS

For the purposes of this document, the
terms and definitions given in 1SO
13943:2000 and the following apply.

3.1 product

material, element or component about
which information is required

3.2 material

single basic substance or

dispersed mixture of substances

uniformly

EXAMPLE Metal, stone, timber, concrete,
mineral wool with uniformly dispersed
binder and polymers.

3.3 homogeneous product
product consisting of a single material
having uniform density and composition

throughout the product

3.4 non-homogeneous product




Bupib, 9KMM He 3a00BOSIbHAE BUMOram
On9 OfHOPIOAHOrO BUPOBY i CKNagaeTbca 3
6inbLue HIXK OOHOro KOMIMOHEHT3,
OCHOBHOro Ta (a60) HEOCHOBHOIO

3.5 OCHOBHUWIM KOMMOHEHT

MaTepian, AKMWM € OCHOBHOK YaCTUHOO
HeoaHopIAHOIro Bl/lp06y, 3 MaCoKo Ha

oaMHML maoLi = 1,0 Kr/M2 a6o TOBLLMHOK
>1,0 MM

3.6 HEOCHOBHUWIM KOMIMOHEHT

MaTtepian, aKumn He CKnaga€e OCHOBHOI
YaCTUHW HeoOHOPIOHOro BUPOBY, | Mae

lWap 3 Macol Ha OAMHWMLi naowi 2 i
TOBLLMHOO

3.7 BHYTPIiLWHIN HEOCHOBHWIN KOMMOHEHT

HeoOCHOBHUI KOMMOHEHT, MOKPUTUK 3
obox 6okiB xoya 6 OOHWMM OCHOBHWM
KOMMOHEHTOM

3.8 30BHILWHIN HEOCHOBHWWM KOMMOHEHT

HeocHOBHUM KOMMOHEHT, AKUM
MOKPUTUIM xoda 6 3 OOHOro
OCHOBHWM KOMIMOHEHTOM

He
6OoKy

3.9 TennoTa 3ropaHH4

TennoBa eHeprid, WO YTBOPKETbCA MpwU
3rOpPAHHI  OOMHWMLI Macu MNepPBUHHOI
PEeYOBUHM

MpuMiTKa. TennoTy 3ropaHHa BMPaXkatoTb
B MeraayKoynax Ha Kinorpam.

[1SO 13943:2008]

3.10 BuLa TennioTa 3ropaHHsa Qpcs

Tennota 3ropaHH4, oTpMMaHa B
cneymdiyHmMX yMoBax Mpuv  MOBHOMY
3ropsaHHI  pedYoBUMHKM | KoHAeHcauii
YyTBOPEHOI BOAM

MpuMiTKa. Buwy TennoTty 3ropsaHHSA

BVPaXakoTb B Meraa>Xoyndx Ha KiJ'IOI'paM.

311 HM¥XK4Ya TennoTa 3ropaHHA Qpc

TennoTa 3ropsaHH4e, OTPMMaHa B
cneundiyHMX yMoBax MNpKM  MNOBHOMY
3rOpsHHI  PEYOBUHUM | 3HAXOOXKEHHI

yTBOPEHOI BOAM B MaponofibHOMYy CTaHi

product that does not satisfy the
requirements of a homogeneous product
and which is composed of more than one
component, substantial and/or non-
substantial

3.5 substantial component

material that constitutes a significant part
of a non-homogeneous product, and that

has a mass/unit area = 10 kg/m? or a
thickness =1,0 mm

3.6 non-substantial component

material that does not constitute a
significant part of a non-homogeneous
product and that has a layer with a

mass/unit area 2 and a thickness

3.7 internal non-substantial component

non-substantial component that s
covered on both sides by at least one
substantial component

3.8 external non-substantial component

non-substantial component that is not
covered on one side by a substantial
component

39 heat of combustion

thermal energy produced by combustion
of unit mass of a given substance

Note: The heat of combustion s

expressed in megajoules per kilogram.

[1SO 13943:2008]

3.10 gross heat of combustion Qpcg

Heat of combustion of a substance when
the combustion is complete and any
produced water is entirely condensed
under specified conditions

Note: The gross heat of combustion is
expressed in megajoules per kilogram.

311 net heat of combustion Qpc;

heat of combustion of a substance when
the combustion is complete and any
produced water is in the vapour state

under specified conditions



MpuMiTKa 1. HmK4y TennoTty 3ropsaHHA
PO3PaxoBYOTb 33 BULLOIO
3ropsHHS.

TEernsoToko

MpuMITKa 2. HWMXK4y TennoTy 3ropsaHHA
BMPaXXatoTb B MeragyKoyiax Ha Kiflorpam.
312 nmpuxoBaHa TensoTa MNapoyTBOPEHHSA
BOOM Q

TennoTa, HeobxigHa ONA Mepexony BoaM
BiO PiOKOro cTaHy 4o rasonofibHoro
MNMpuMiTKa. [NpunxoBaHy Tennorty

MapoOyTBOPEHHSA BUPaXatoTb B
MerampKoynax Ha Kinorpam.

3.13 noBepxHeBa ryctmHa

Maca Ha oamHMLi NoLLi

MNMpuMiTKa. [NoBepxHeBY rYCTUHY
BMPaXKatoTb B KislorpamMax Ha KBagpaTHUI
MeTp.

4 CYTb METOLLY

Mig Yac BMNpobyBaHHA aHANITUYHY Npoby
neBHOI Macu crnantwTb 3a
CTaHOAPTM30BaAHMX YMOB Y TMOCTIMHOMY
ob’eMi, B aTMoCcdepi KUCHIO, y 6oMBOBOMY
KanopuMeTpi, BiakanibpoBaHOMY B yMOBax
crnantoBaHHA HEeH30MHOI KMNCNOTW,
nepeBipeHoOi Ha BIONOBIOHICTb. TennoTy
3ropsaHHS, 9Ky BM3HaYaloTb 3a LMX YMOB,
obYmnCnoTb 33 OaHUMK  MiABULLEHHSA

TeMrnepaTtypu, WO CrocTepiraerbcs, 3
YPaxyBaHHAM TernsoBmx BTpaT [
MPUXOBaHOI  TEMNNOTU  MapPOYyTBOPEHHSA
BOOM.

3a LM MeTOoOOM BUMNPOBOYyBaHHSA
BM3HAYalOTb abcontoTHe 3Ha4YeHH4a

TEennoTU 3ropsaHHAa BUPOBY i He 6epyTb A0
yBarm npupoaHy HEeMOCTIMHICTb WOoro
B/1aCTUBOCTEMN.

5 BUTTPOBYBAJIbHE YCTATKOBAHHHAH

Note 1. The net heat of combustion may
be calculated from the gross heat of
combustion.

Note 2: The net heat of combustion is
expressed in megajoules per kilogram.

312 latent heat of vaporization of water g

heat which is required to change water
from a liquid to a gas

Note: The latent heat of vaporization is
expressed in megajoules per kilogram.

313 surface density

Mmass per unit area

Note: The surface density is expressed in
kilograms per square metre.

4 PRINCIPLE

In this test, a test specimen of specified

mass is burned under standardized
conditions, at constant volume, in an
atmosphere of oxygen, in a bomb

calorimeter calibrated by combustion of
certified benzoic acid. The heat of
combustion determined under these
conditions is calculated on the basis of the
temperature rise, taking

account of heat loss and the latent heat of

observed

vaporization of water.

This is a test method for determining an
absolute value of the heat of combustion
for a product and it does not take into
account any inherent variability of the
product.

5TEST APPARATUS



5.1 3aranbHi NONOYKeHH4

BunpobyBanbHe YCTaTKOBaHHS
(boMboOBUM  KanopuMeTp) MnoJaHO Ha
PUCYHKY 1 | OoknagHo onmcaHe B 52 - 55.
[JogaTkoBe yCTaTKOBaHHA - 3rigHO 3 5.6-
5.11.

5.2 KanopumeTpuyHa 6omMba

KOHCTPYKLIA KanopuMeTpuiHoi 6oM6u

Ma€ ByTM TaKOHo:
a) o6'em (300 + 50) mn;
b) Maca He 6inbLue Hixx 3,25 Kr;

C) TOBLUMHA OBOMOHKM He MeHLWe Hix 1/10
BHYTPILLHbOIro AiameTpa 6oM6 L.

Ha ii Kpnwiui MatoTb YTPUMYBaTUCA TUTeNb

Ta eNneKTpPUYHnNM 3anantoBanbHMM
NPUCTPIN. KpMLlKa pa3oM 3 YLLINTbHEHHAM
MaEe BUTPMMYBATWM BHYTPIWHIN TUCK 21

Ml a.

MpuMiTKa. Ui ymMoOBWM € BM3Ha4YalbHUMM
Ona  KanopuMeTpuyHoi 6oMbu, 30aTHOI
BUTPMMYBATW 3 OOCTAaTHIM KoedilieHTOM
6e3nekn MaKCUMManbHUM  TUCK, SKUN
CTBOPKOETHLCA Mig Yac 3ropaHHa 1 r Byrinng
3a MOYaTKOBOro TUCKY KUCHIO He Oinblue
HiXX 3 Mla (3a MaHOMETPUYHUM MEeTOOOM),
o [Jo3Bonde He 36inbllyBaTM  Macy
6omMb6 .

BHYTpIiWHA noBepxHa O6oM6U Mae ByTu
CTiMKOIO 0O BM/IMBY MNPOAYKTIB 3rOPSHHS, Y

TOMY yumcni no TOYKOBOI Ta
MI>XKPUCTaNIYHOI KOPO3ii Yy pasi
3acTocyBaHHA  "manuBa" 3 BEeMKUM

BMICTOM CIpKMN.

51 General

The test apparatus (bomb calorimeter)
shall be as illustrated in Figure 1, and as
detailed in 5.2 to 5.5. Additional equipment
shall be in accordance with 5.6 to 5.11.

5.2 Calorimetric bomb,

constructed with the following
characteristics The calorimetric bomb

shall be constructed as follows:
a) volume: (300 = 50) mil;
b) mass not greater than 3,25 kg;

c) casing thickness at least 1/10 of the
inner diameter of the body.

The lid is intended to receive the crucible
and the electric firing device. The lid,
including any seals, shall be capable of
withstanding an internal pressure of 21
MPa.

Note: These conditions define a bomb in
which 1 g of coal under an initial oxygen
pressure no greater than 3 MPa (pressure
gauge method) is able to withstand, with
a sufficient coefficient of safety, the
maximum amount of pressure created
under combustion, without a need for a
calorimetric bomb of overlarge mass.

The inner surface of the bomb shall be
resistant to attack by products of
combustion and, even when "fuels" rich in
sulfur are used, it shall resist pitting and

intercrystalline corrosion by acids
produced during combustion.

1- MilIanka; 2 - KpuLKa TepMOCTaTa; 3 - eNIeKTPOMNPOoBOAKa 3arantoBaHHA; 4 - 3aci6

BMUMIpIOBaHHA TeMMepaTypu; 5 - KanopuMeTpuyHa NocyanHa; 6 - TepMocTar,; 7 -

KanopumeTpuuHa 6oM6a; 8 - TUrenb; 9 - enekTpoam; 10 - 3anantoBanbHMA NpoB.ig; 11 -

TUreNbHMM TPUMaU.



1- stirrer; 2 - jacket lid; 3 - ignition leads; 4 - temperature measuring device; 5 -
calorimetric vessel; 6 - jacket; 7 -calorimetric bomb; 8 - crucible; 9 - electrodes; 10 - firing
wire; 11 - crucible holder

PucyHoK 1 - BunpobyBanbHUIM Npuvnag

Figure 1 - Test apparatus

5.3 KanopmMeTp

531 TepmocTtat - Tenaoi3ondauiHmm
OBOCTIHHUI KOHTEMHEP pPa3oM 3
i3019UiINMHOO KPWLLKOHO. TepMocTar

3aMoBHeHWMM BoOot. Po3Mipy TepMocTaTa
MatoTb OyTU TakKMMUK, OO MPOMIKOK MiXK
HUM | KaNOPMMETPUUYHOI MNOCYOMHOK

CTAaHOBMB He MeHwe Hixx 10

nocyauHa
MepeBaHO Ha TPbOX

MM.
KanopumeTpuuHa Mae
PO3MiLLyBaTMCA
ornopax 3 HENPOBIAHOrO MaTepiany i MaTn

3 HUMU MiHiIManbHYy NMOBEPXHIO OOTUKY.

B afiabaTuyHIN KaJIOPUMETPUUHIN

CUCTEMI HarpiBad | TepMOMETPUYHA

cuctemMa MakTb Oyt BOyOoBaHI B

KanopUMeTPUUHY o6
byna

TEMMePaTypy

NOoCyouHY  Tak,

MOXTMBICTb nigTpUMyBaTU

BOON B TepMOCTaTi Ha

OOHOMY pPIBHI 3 TeMnepaTypol BOOM B
KaNnopMMETPUYHIN NOCYONHI.

B i3onepuboniyHin  KanopuMeTPUUHIN
CUCTeMI TeMMepaTypa BOAM B TEPMOCTATI
MaE  3anmuatucs nocTinHoto.  [Ong
KaNopMMeTPUYHOI CUCTEMU MatoTb
BHOCUTMCA NonpaBku (amBe. 9.2).

532 KanopumeTpuyHa  nocyguHa -
BiOMONIpPOBaHMM MeTaneBM KOHTEMHED,
NPU3Ha4YeHUM ONA PO3MILLEHHS B HbOMY
6omMb6u. Woro posMipy MatoTb OyTu
OOCTaTHIMKM  ONS  MOBHOIMO  3aHYpPEHHSA
6omMbun y Booy (OmB. 8.3.7).

533 Miwanka Mae npuBoaOnTUCA B Aito
OBUTYHOM, AKUN obepTaeTbcs 3
MOCTIMHOW LWBUMAKICTO. [ng 3anobiraHHs
nepenaBaHHIO Terja Big Miwanky go
KanopumMeTpa i HaBMakM NPMBOOHUM Ban
MiLLlanku Mae OCHallyBaTmca
TEMNOI30NALLIMHOK CEKLLIEID B YLLINbHEHHI
MK TepMOCTaTOM | MOro KpULLKOLO.

5.3 Calorimeter

531 Jacket, consisting of a doublewalled
container, which is thermally insulated
together with an insulated lid. The jacket
is filled with water. The dimensions of the
jacket shall be such that there is at least
10 mm space around the calorimetric
shall be
supported on an as small as possible area
of non-conducting material, preferably a 3-
point support.

vessel. The calorimetric vessel

For an adiabatic calorimeter system, a
heater and thermometer system shall be
incorporated into the vessel such that the

water temperature in the jacket s

maintained at the same temperature as
the water in the calorimetric vessel.

For an isothermal calorimeter system, the
temperature of the water in the jacket
shall be kept constant. For an isothermal
calorimeter, the necessary corrections
shall be made (see 9.2).

532 Calorimetric vessel, consisting of a
polished metal container designed to
accommodate the bomb. The dimensions
shall be such that the bomb can be
immersed in water (see 8.3.7).

533 Stirrer, driven by a constant-speed
motor. To prevent the transfer of heat to
and from the calorimeter, the driving shaft
of the stirrer shall have a thermally
insulated section in a gasket between the
jacket lid and the jacket. A magnetic
stirring device with a similar performance
is an acceptale alternative.



MPUMNHATHOK  anNbTePHATMBOK  LIbOMY
MPUCTPOKO € MarHiTHa Miwanka 3
MoaiGHMMU XapaKTEePUCTUKAMU.

5.4 3aci6 BuMiptoBaHHA TeMnepaTypu

3aci6 BUMIiplOBaHHA TeMnepaTtypu Mae
OyTU 30aTHMM BU3HA4YaTM TeMnepaTypy 3

TouHicTo go 0,005 K.
Y pasi 3aCTOCYBaHHS PTYTHOIO
TepMOMeETpa MOro LuiHa nodinkM Mae
ctaHoButK 0,01 K, a gng 34uMTyBaHHY
MoKa3aHb 3 To4HicTio 0,005 K mMae
3aCTOCOBYBATUCSA creLianibHUM MPUCTPIN,
Hampwukniag, nAiH3a. TepMOMEeTpP TaKOoX
NOTRIGHO cnabko CTpyLUyBaTU i3
3aCTOCYyBaHHAM MexXaHi4Horo BibpaTopa
Oona 3anobiraHHa 3acTotoBaHHIO PTYTI B
CTOBMYUKY.

55Turenb

Turenb Mae 6yTV BUTOTOBEHUIN 3 TaAKMX
MeTaniB aK NnaTuHa, HIKENb, HeipXXaBitoya
CTanb abo 3 KBapLy Ta MaTu MIOCKe OHO,
25 MM (MaKcManbHUM
PO3MIPOM, GKLLO BiH Ma€ 3pi3zaHy dopMy) i

aiaMeTpoMm

BMCOTO Big 14 MM 00 19 MM.

MpuMmiTka 1. PekoMeHOoBaHa TOBLUWMHA

CTIHOK:
-3 MeTany -1 MMm;

- 3 KBapuy - 1,5 mm.

MpuMiTKa 2. Ona Oekinbkox GopM TUMIO
nigTBepOyXKeHa BignoBigHICTb.

5.6 3acib6 BUMiptoBaHHA Yacy

3aci6 BUMIpOBaAHHA 4Yacy Mae OyTu
3[0aTHMM PEECTPYBaTK Yac Yy CeKyHOdax 3
noxmbkoto 1 c/rog,

5.7 [L)Xepeno eNieKTpoOXXMBMeHHA

[>xepeno eneKTpoOXXMBMEHHA MNOBUHHE
niaTpuMyBaTW B KOJMi  3amnastoBaHHA
Hanpyry He 6inble HiXK 20 B, gocTaTHIO
01§ iHiLitoBaHHA 3amantoBaHHA. Y LbOMY
Koni Ma€ ByTK aMmnepMeTp, 3a AOMOMOro
AKOro BUABMNAIOTb po3puB
3anantoBanbHOro NpoBoay. 3acToCcyBaHHA
BMMMKA4a B KOS XUBMEHHA € KOPUCHUM
OOMOBHEHHAM.

5.8 MaHOMeTp i rofldacTmm Knanax

5.4 Temperature measuring device,

capable of giving a resolution of 0,005 K.

When using a mercury thermometer, this
shall have at least 0,01 K graduations with
a device, e.g. a lens, for taking readings to
within 0,005 K. A mechanical vibrator shall
also be wused to gently tap the
thermometer to ensure that the mercury
column does not stick.

55 Crucible,

made of metal, such as platinum, nickel,
stainless steel or silica, with a flat base, 25
mm in diameter (maximum dimension if
it is truncated) and 14 mm to 19 mm high.

Note 1. The following wall thickness is
recommended:

-metal: 1,0 mm;

-silica: 1,5 mm.

Note 2: Several shapes of crucible have
proved satisfactory.

5.6 Timing device,

capable of recording the time elapsed to
the nearest second and accurate to within
1sin1h.

5.7 Electric power source,

with the voltage to the firing circuit not
exceeding 20 V for the firing. An ammeter
shall be added to the circuit to indicate
the breaking of the firing wire. A circuit
breaker is a useful addition to the supply
circuit.

5.8 Pressure gauge and needle-valve,



MaHOMeTp | ron4yactum KnarnaH MatoTb
OyTW BCTaAHOBMEHI B MiHIi YXUBNEHHS
KMCHEM, o6 KOHTPOMOBATU TUCK Y BOMOI
nig 4ac ii 3anoBHeHHdA. Llen Tmck Mae
BM3Ha4aTMCa 3 ToYHIicTo o 0,1 MlMa.

59 Tepesn

MNoTpibHO OBOE Tepe3iB 3 TakKMMM
XapaKTEPUCTUKAMMU:

- OOHI - aHaniTUM4YHI 3  TOYHICTIO

BMMiptoBaHHA 0o 0,1 Mr;
- OpYyri - 3 TOYHICTIO BUMIiptoBaHHA 4o O,1T.

510
"umrapkm"

MpuncTpin ansa BUITOTOBNEHHS

MpucTpin gnsg BUroTOBAEHHA "uurapku"
NMoOaHO Ha PUCYHKY 2.

Mpouenypy BUroToBMIeHHA "UMrapku" i3
3acTocyBaHHAM  dOpMKM |  MeTaneBoro

ocepas (He 3 anoMiHIlD) MOKa3zaHO Ha
PUCYHKY 2.
51 MpuncTtpin ansa BUITOTOBNEHHS

nanmMBHOIro 6puKeTy

3a BIOCYTHOCTI rOTOBUX naMBHUX
OpUKeTIB  iX MOXHa BUIOTOBUTU i3
3aCTOCYBaAHHAM  HANEeXHOro MnpUCTpOLo

ONA BUTOTOBIEHHA MalIMBHOIO 6p|/|KeTy.

a - HagaHHga ocepasaM GopMU Nanepy

Shaping the paper over the mandrel

C-roroBa umrapka

Cigarette completed

attached to the oxygen-supply circuit to
show the pressure in the bomb while it is
being filled; this pressure shall be
indicated with a resolution of 0,1 MPa.

5.9 Two balances,
with the following characteristics:

- one is an analytical balance with an
accuracy of 0,1 mg;

- the other is a balance with an accuracy of
O]1a.

510 Device for making the "cigarette",

as shown in Figure 2.

The procedure for making the "cigarette"
is as shown in Figure 2 and comprises a
mould and a metallic mandrel (not
aluminium).

511 Device for making the pellet

If prefabricated pellets are not available, a
suitable device for making the pellet shall
be used.

b - po3MilweHHAa y opMi nanepy nicng
BMOANEHHS ocepad, roTOBOro Ans
3aMNoBHEHHS
Paper in position in the mould after the

mandrel has been removed, ready to be
filled

d - uMrapka, po3milleHa B TUMi

Cigarette placed in the crucible



1-ocepas; 2 - dopmMa; 3 - 3aMantoBanbHUM NPOBIA; 4 - Nanip; 5 - enekTpon, 6 - uMrapka; 7 -
TUTrenb.

1- mandrel; 2 - mould; 3 - firing wire; 4 - paper; 5 - electrode; 6 - cigarette; 7 - crucible

MpuMiTKa 1. HanexxHmM nanepom, KM OO3BOJISE CKIEBATU MOIro B MICLIAX HakIagaHHS,

€ MPOKNEEHNIN LMIrapKOBMM Nanip NpOMUCIOBOro BUPOOHMLTBA.

Note 1: The paper is kept in place by gluing an overlap of the paper using the preglued

cigarette-making paper.

MpuMiTKa 2. [1Bi KpanKn Nanepy HaknagaroTb OgHa Ha OgHY.

Note 2: The two ends of the paper are twisted.

MpumitTka 3. "Linrapky",

HaBWMBakOTb HaBKOJ10 eﬂeKTpO,EI,iB.

PO3MILLYIOTb Y TWUMI,

a 3anantoBanbHWIM MPOBIA  LiSIbHO

Note 3: The "cigarette" is put in the crucible and the firing wire is wrapped tightly around

the line of the electrodes.

PucyHOK 2 - Crioci6 rotyBaHHA "Umrapkm"

Figure 2 - Method for preparing the "cigarette"

6 PEATEHTW TA MATEPIATTA

6.1 OdwuctunboBaHa abo gemopanizoBaHa
BOOa.

6.2 KuceHb nig TUCKOM, OYULLEHUWM BIA
IHLIMX FOPOYMX MPOAYKTIB (4MCTOTOK =
99,5 %).

3ACTOPOTA! KunceHb, OoBYyTUM LWNAXOM
efieKTponisy, MoXe MICTUTU HEBENTUKNN
BiICOTOK BOOHIO, WO pPOOUTbL MNOro
HeNpPUOATHMM A9 JaHOr0 BUKOPUCTaHHS.

6.3 T[lopowok abo OpukeT OEH30MHOI
KMCNOTK, "CTaHOAPTHUM  3pPa3oK O
KanopuMmeTpii', Ong 9Koi BMU3Ha4eHa
rapaHToOBaHa BMLLA TEMJIOTa 3ropAHHS.

6 REAGENTS AND MATERIALS

6.1 Distilled or demineralized water.

6.2 Pressurized oxygen, free from any
other combustible product (purity = 99,5
%).

WARNING - Oxygen prepared
electrolysis can  contain  a
percentage of hydrogen, which makes it

by
small
unsuitable for this use.

6.3 Powder or pellet of benzoic acid,

"reference standard for calorimetry’,
whose gross heat of combustion is
guaranteed.



6.4 PeuyoBMHaA, 9Ka CNpuUdaeEe TOPIHHIO, 3

BiOOMOIO TENJIOTOLO 3ropaHHS,
Hampwukiag, rac.
65 LUurapkoBmm nanip, nonepegHbo

CKNEEHNI, 3 MIHIMaNbHUMM PO3MipaMu 55
MM x 50 MM Ta BIiOOMOK TEnsoTo
3ropAHHS.

MpuMiTKa. LinrapkoBuii nanip
MPOMMCIOBOro BUPOOHULTBA PO3MIpPOM
55 MM x 100 MM € MPUAATHUM, SKLLO MOro
pO3pi3aTK Ha OBI PIBHI YaCTUHW.

6.6 3anantoBanbHUM npos.ina,
BUIOTOBNEHWM 3 4YMNCTOro 3ani3a,
aiameTtpoM 0,1 MM, Hanpukniag, CTRYHHWI
apiT. MpoBig 3 iHWoro MeTtany (Hanpwknag,
MNATUHKN, HiKeNto abo XPOMY) TaKOXK MOyKe
OyTN BUKOPUCTAHUN, GKLLO BiOOYBaAETbLCSH
MOro po3pmB Nid B/AaCHOK HaNpyrok npu

BK/IIOYEHOMY BMMMKaYi B KON
3anasitoBaHH4, Ta BijoMe TOYHEe 3Ha4YeHH4
Mmoro TennoTu 3ropaHHS. AKWo

3aCTOCOBYIOTb MeTaneBun Tureno (avs.
5.5), MbX HUM | 3anantoBanibHMM NMPOBOOOM
He MOBUMHHO OYyTWM  KOHTakTy. [Ong
3anobiraHHa LbOMY MeTaneBui MpoBig
6akaHo obropTaT 6ABOBHAHOI HUTKOLO.

6.7 HuTka Mae 6yTun
6aBOBHMW (OMB. 6.6).

BUITOTOBJIEHA 3

7 AHAJTITUYHI TTPOBU

7. 3aranbHi NONOXXeHH4

o6 OLIHUTU BMPIO, Mae oyTU
BMMPOOBYBaHUMN KOXXH NI 3 noro
KOMMOHEHTIB 3 YypaxyBaHHAM MpaBu

OUIHKWM BKNaaQy HEOCHOBHUX KOMMOHEHTIB.
AKLWLO HeEOOQHOPIAHWMW BUPIO HE MOyKe ByTu
pPO30iNeHNN, NOro KOMMOHEHTW HadatoTb
OKpeMo. HKLWO MOX/IMBe BigaifieHHd
OOHOro0 KOMIMOHEHTa Big IHWOro, To Mig
Yac BUMPOOYyBaHHA Ha HbOMY He MOBUHHO

OyTW 3aNULLKIB iHLLIOrO KOMMOHEHTA.

Akwo naBa abo Oinbwe wWwapiB 3

HEOCHOBHWMX KOMMOHEHTIB MeXytoTb OOMH
3 OOHWMM | B CyKYMHOCTI nignagatoTb nig
BM3HaYeHHS 0719 OCHOBHOIO KOMMOHEHTA],
TO KOXXHWM 3 LMX

LiapiB Ma€e

6.4 Combustion aid, with a known heat of
combustion, e.g. paraffin oil.

6.5 Cigarettemaking paper, which s

preglued and of minimum dimensions 55
mm x 50 mm with a known heat of
combustion.

Note: A commercially available
cigarettemaking paper of 55 mm x 100
mm has been found suitable when cut
into two equal pieces.

6.6 Firing wire made of pure iron, 0,1 mm
in diameter, e.g. piano wire. Other types of
metal wire (e.g. platinum, nickel or
chromium) may be used, provided that
they break under their own tension when
the switch is closed on the firing circuit
and the exact heat of combustion for the
wire is known. When using a metal
crucible (5.5), there shall be no contact
between the firing wire and the crucible.
It is therefore advisable to wrap the metal
wire with a cotton thread.

6.7 Thread, made of white cellulosic cotton
(see 6.0).

7 TEST SPECIMENS

7.1 General

In order to assess a product, each of its
components shall be evaluated, taking
into account the rules for non-substantial
If a
cannot

components.
product
components shall be provided separately.

non-homogeneous
be delaminated, its
A product can be delaminated when it is
possible to separate one component from
another without any part of the other
component adhering to the component
to be evaluated.

If two or more non-substantial layers are
adjacent to each other, and when added
together they comply with the definition
for a substantial component, then each



BMMpoboBYyBaTNUCA OKpPeMo, a nig 4ac
OLUiHIOBaHHA ix Tpeba po3rnagatm 9k
€OMHWINA OCHOBHWUM KOMMOHEHT. 3HaUEeHHS
3aranbHOi TEMNOTU 3TOPAHHA CYMIiXKHUX

Lwapis, aKi BBa)<aloTb OCHOBHUM
KOMMOHEHTOM, OBYUCIIOTb  LLTAXOM
CcKNagaHHA O0obyTKiB MaCOBOIro

CMiBBIOHOLWEHHSA | TENNOTWU 3ropaHHS

KOXXHOIro KOMMOHEHTa (gogaTok D).

Akwo agBa abo Oinbwe wWwapiB 3
HEOCHOBHWX KOMMOHEHTIB MEXXYIOTb OAMH
3 OOHWUM | B CYKYMHOCTI nignagatoTb Mig
BM3HAYEHHSA ansa HEOCHOBHOIO
KOMMOHEHTA, TO KOXXHUM 3 UUX LWapiB MaE
BMMNPOOOBYBATMCA OKpPeMo, a nig 4ac

ouiHIOBaHHA X Tpeba po3rmnagatv gk

eonHNN HEeOCHOBHWM KOMIMOHEHT
(nogaTtok D).
3ACTOPOTA! 3abopoHAETbCSH

BMMNPOOYBaAaHHA KOMMOHEHTIB BMPOOBY 3
altloOMIHIKO YK HWKMX MeTaniB 4yepes
MOX/IMBICTb  OTPMMAHHA  OMepaTopoM
CEepMO3HUX TpaBM BHACMOOK BUOYXy
6oM60BOIro KanopumeTpa yepes
HagMipHe HarpiBaHHS Ta/abo HaoMipHUM
TUCK.

7.2 Bin6ip 3pa3kiB
721 3arasibHi osioXKeHHSs

3pa30oK Ma€e CcK1agatnca MiHIMyM 3 N'aTu
YacCTOK, BWMMaOKOBO BIiOiGpPaHMX B3O0BX
TOBLUMHM NpeacTaBHULbKOI Macu
ogHopioHoro BUpPoOBOy abo KOMMOHEHTa
HeoOHOPIAHOro BMPOoBbY. MiHiManbHa Maca
3pa3ka Mae cknagatn 50 r  gngd
ogHopioHOro  BUPOBY |  OCHOBHOIO
KOMMOHEeHTa HeogHopPIAHOro BMpoby. [1na
HEOCHOBHOIO KOMMOHEHTa
HeOoOHOPIAHOro BUPOBY MiHiManbHa Maca
3pa3kKa Mae cknagatn 10 r.

722 Cunkumvi matepiasn

3pasok MaE BWMaOKoBO BiobupaTncs 3
MPOoAYKTY MIHIManbHOK Macoto 50 T.

723 Piakuu TBepAHYYUN MaTtepias

3pa3okK i3 MiHiManbHot Macot 10 © Mae
OyTM MNigroToBNeHUM i3 BUCYLLUEHOro
MaTepiany. MaTepian Ma€e NponTun
TBepaHeHHs abo cywiHHa 3rigHo 3
IHCTpPYKLIaMM  BUPOOHMKa. Tlio  4ac

individual layer shall be tested separately
and they shall be assessed together as
substantial. The total calorific value of the
adjacent layers, which are considered
substantial, shall be calculated by adding
together the relative percentage of the
value for each

measured calorific

component (see Annex D).

If two or more non-substantial layers are
adjacent to each other, and when added
together they comply with the definition
for a non-substantial component, then
layer shall be tested
separately and they shall be assessed

each individual

together as non-substantial (see Annex
D).

WARNING - Any aluminium or other
metallic component of a product shall not
be tested in the bomb calorimeter, with
the risk of serious injury to the operator
due to overheating and/or overpressure
causing the bomb calorimeter to explode.

72 Sampling

721 General

From a representative amount of a
homogeneous product, or a component
of a non-homogeneous product, compose
a sample from at least five randomly
selected parts taken from across the
thickness. A minimum mass of 50 g shall
be taken from a homogeneous product
and a substantial component of a non-
homogeneous product. A minimum mass
of 10 g shall be taken for a non-substantial
component of a non-homogeneous
product.

722 Loose-fili material

A sample shall be taken at random from
the product of a minimum mass of 50 g.

723 Liquidapplied products

A sample of a minimum mass of 10 g of
dried material shall be prepared.



CYLUIHHSA PIOKMX TBEPOHYYMX KOMMOHEHTIB
Tpeba O6yTn obepexkHUM y 3B'A3Ky 3
MOX/IMBOK  HAABHICTO  PO3YMHHUKIB.
Mpouenypa TBepOHEHHA Mae  OyTu
ornmncaHa B MPOTOKOi BUNPOOYBaHHS.

7.3 BU3Ha4YeHHS NOBEPXHEBOI NYCTUHM

NoBepxHeBY FYCTUHY KOXXHOIo
KOMMOHEHTa BMPOOY, 9KLLO Lie HeobXiaHo,
Tpeba BM3Ha4aTh 3 TOYHICTo 0o + 0,5 % Ha
MiHIManbHIn naowi 250 MM x 250 MM.
Maca pigknx TBepaHy4uMx MaTtepianis Mae
BM3Ha4YaTMCA Micng BUCUXaHHA.

7.4 MNoapibHeHHS

3pa3kK, 3a3HadeHi B 72, MalTb OyTuU

MOBiINbHO MoOAPIOHEHI [Ona OTPUMaHHS

KiHueBoro BUMNpobyBaNbHOro  3paska.

MoopibHEeHHA Mae BUKOHYBaTUCA Tak,
o6 He BUKIMKATKU WMOro TepMiYHOro
pO3KNafdaHHa.  3pas3ok

CrnocoboM  MepexpecHoro

0o

noapibHTb
aineHHa 3

JoBedJeHHAM I'IOpOLIJKOI'IO,EI,i6HOI_O

CTaHy.

AKuwo L bOro CTaHy He BOQETbCYH

OOCATHYTK, 3Pa3oK AOinaTb 6yOb-AKMM

NPUOATHUM CrocoboM Ha ApibHI rpaHynu
ab0o YacTKU, 9Ki BBaXKaloTb aHaNiTUYHUMU

npobamu, JoBegeHUMu [o

MOPOLLKOMNOAIGHOro CTaHy.

Y BUMagKy 3 OOHOPIOHWMM MaTepianom,
AKUNMN nicna NnoapiOHeHHS: 9BHO
poO34ileHNN Ha  KOMMOHEHTU  PI3HOI
FYCTUHMK TakK, Wo npoba macoto 0,5, B34Ta
3 nopoliKonoaibHoi  Macwy, He €
npeacTaBHMUbKOK 019 BWUIOTOBNEHOMO
BUPOOY B YaCTUHI MaCOBOIro
CMiBBIOAHOLWEHHSA HAABHWMX KOMMOHEHTIB,
3pa3oK AOinaTb Oydb-AKUM MPUOATHUM
cnocoboMm, Hampuknag, Po3MUItOBaAaHHAM
Ha TOHKI OMCKM abo po3pi3zaHHAM MOro

HOXEeM Ha  OpPiOHI  4YacTkM.  AKLWO
niaroTyBaTm 3pa3okK He BOAETHCH,
OKpeEMMM  BUMPOBYBaHHAM  MigaatoTb

KOMMOHEHTU, 3 HKUX BUIOTOB/IAETHCH
BMPi6. Ona ouiHoBaHHA Qpcg BUPOOY

BMKOPWCTOBYIOTb MacoBe
CMiBBIOHOLIEHHS Ta 3HauYeHHA Qpcg 4NS

KOXXHOIO KOMMOHEHTa KiHLLeBOro BUpoby.

The material shall be cured or dried in
accordance with the manufacturer’s
instructions. Care should be taken when
drying liquidapplied components due to
the potential presence of solvents. The
method of curing shall be described in
the test report.

7.3 Determination of surface density

Where required, the surface density of
each component of a product shall be
determined to an accuracy of + 0,5 % from
a minimum area of 250 mm x 250 mm.

For liquid-applied products, the dried
mass shall be determined.

7.4 Grinding

in 72 shall be
reduced gradually to provide the final test

The samples defined

sample. Grinding shall be carried out in
that
decomposition takes place. Grind the

such a way no  thermal
sample and reduce it with a method of
grinding

powder as reduction proceeds.

cross-reduction, to a finer

If the sample cannot be ground, reduce it
by any appropriate method into small

granules or pieces and treat the

specimens obtained as a powder.

In the case of homogeneous material
which, when ground, clearly separates
into components of different density, so
that a 0,5 g sample of the product, when
taken from the ground powder, is not
representative of the original product
with respect to the proportion of the
materials present, reduce the sample by
any appropriate method, e.g. by sawing
the sample into thin discs or by cutting it
with a knife into small pieces. If this
preparation is not possible, testing shall
be conducted on the individual
ingredients used in the manufacture of
that product. The individual Qpcg values
for these ingredients shall be used
together with the proportion by mass of
the ingredients in the final product to
calculate the overall Qpcg value for the

product.



75 Tun npobwu

Micnga noapibHeHHda (ovB.  7.4) i
OTPVMMAHHS MOPOLLUKOMOAIOHOI Macu
aHanitTMdyHa npoba Mae roTtyBaTmcCA

TUrenbHMUM crnnocobom (gme. 7.9). AKLLO Mig,
yac  noapibHeHHSs He  OTPWMMYIOTb
nopolukonodibHoi Mack Ta/abo nig 4ac
FOPIHHA He OOCAraETbCA MOBHE 3rOPAHHS
Li€i ™MacK, BMNPOOYBaAaHHA MNPOBOOATb
"umrapkosum" crnioco6bom (gue. 710) abo
TUrenbHUM crnocoboM i3 3acToCyBaHHAM
PEeYOBUHM, aKa crnpuae FOPIHHIO,
HampwuKiag, racy.

7.6 KoHOUUitoOBaHHSA

Mepen BUNPOOYBAHHAM  aHaANITUYHOI
npoby B MNopoLllKonogibHoMy  CTaHi
6eH30MHa KMCNoTa Ta LUMrapkoBui nanip
MaloTb  MigOaBaTUCA  KOHAOMLLIFOBAHHIO
3rigHo 3 EN 13238 a6o ISO 554.

7.7 KinbKicTb aHaniTUYHUX Npob

Tpu aHaNITUYHI npobu MatoTb
nigoaBaTmca  BUMNpobyBaHHIO  3rigHO 3
npouenypotro 83, HAKWO pe3ynbraTtu
BMMNPOOYBaHHSA He 3300BOMNbHAIOTb
BMMOraM WoO0 OOCTOBIpHOCTI (po3ain 11),
BMMNPOOyBaHHAM MigdatoTb OBi JOOATKOBI
npobu. binblwe Tpbox Npob Mae
nigoaBaTmca BUMMPOOYBaHHIO, AKWO Le
BMMaraeTbcs OyOb-9Koto
KnacnodikaliMHOK CUCTEMOIO.

7.8 BM3HaueHHA Macu

3 TouHIcTo 0o O,1 MI 3BaXkytoTb:

a) MaTepian macoto 0,5;

b) 6eH30MHY KMcnoTy Macok 0,5 T;
C) pe4YOoBUHY, 9Ka CNPUAE FOPIHHIO;

d) 3anantoBanbHUM MNpoBig, ©aBOBHAHY
HUTKY Ta UWMIrapKoBUW Manip, 9KWo B

LIbOMY € HEOOXiOHICTb.

Mpumitka 1. Ona maTepianiB 3 BUCOKOK

TensoToto 3ropaHHS MOXKMBe
3MEHLUEHHS KiNMbKOCTI peyYoBUHUK, ¢Ka
CNPUAE TOpPiHHIO, Ta (abo) OGeH30MHOoI

KMNCNOTU ab0o He BUKOPUCTAHHS iX.

MpuMiTKa 2. Ona maTepianiB 3 HWU3bKOK

TEen0To 3ropsaHHSA MOXKe oyTHn
MNOTPIOHUM 36inbLIeHHs Tennotum
3ropsaHHa npobu gna pocaraHHa i
MOBHOIO  3rOPAHHSA  WAGXOM  3MIHU
MaCcoOBOIro cniBBigHOLWEHHSA MK

7.5 Type of specimen

If a fine powder can be obtained by
grinding (see 7.4), the test specimen shall
be prepared using the crucible method
(see 79). If a fine powder cannot be
obtained by grinding and/or a complete
combustion cannot be obtained when
using the crucible method, the test shall
be conducted by using either the
"cigarette" method (see 710) or the
crucible method utilizing a combustion
aid, e.g. paraffin oll.

7.6 Conditioning

The powdered specimen, the benzoic acid
and the cigarette-making paper shall be
conditioned before testing in accordance
with EN 13238 or ISO 554.

7.7 Number of test specimens

Three test specimens shall be tested
following the procedure in 83. Two
additional test specimens shall be tested
if the requirements for validity of test
results are not met (see Clause 11). More
than three specimens may be tested as
required for any classification system.

7.8 Determination of mass

Weigh, to the nearest the

following elements:

0,1 mg,

a) 0,5 g of material;
b) 0,5 g of benzoic acid;
c) combustion aid,;

d) firing wire, cotton thread and

cigarettemaking paper, if necessary.

Note 1. For some products with a high
heat of combustion, the combustion aid
and/or benzoic acid can be reduced or
excluded.

Note 2: For some materials with a low heat
of combustion, it can be necessary to
increase the gross heat of combustion of
the specimen in order to obtain complete
combustion by changing the mass ratio
between the material and the benzoic
acid from 11 to 12, or by adding a



MaTepianomM i 6eH30MHOoK KMcaoTo 3 1
oo 12 abo pgogaBaHHA PEeYoBUHM, LLO
CNpUA€E TOpPiHHIO, HaMpukiag, racy, Ta
(abo) 6EeH30MHOI KUCMOTU 3 MOXKTUBUM

3MEHLLUEHHAM ii  KinbkocTi abo He
BUKOPUCTAHHAM.

79 TurenbHWM crnocid

3rigHo 3 LM crnocoboMm  Tpeba

OOTPMMYBATMUCA TaKoi MOCNIOOBHOCTI ain
(pMcyHOK 3):

a) nicna 3Ba)KyBaHHA CyMill Mpobun i
6eH30MHOoI KUCNOTW
BCEpEeOUHY TUMNS;

MOMICTUTU

b) nicng 3BaxyBaHHS 3amantoBasibHUM
NpoBig NPUeOHaTM 00 OBOX €1eKTPOoMIB;

C) PO3MICTUTM NeTA 3anankBalibHOro

npoBody B TUMi Tak, wWo6 ii KiHeub

TOPKaBCA MOBEPXHI CyMiLL.

MNMpuMiTKa. Heaxi aBTOMATU30BaHI
npuiagy, MocCTayatoTbCa 3 KOPCTKUM
3anantoBasribHMM MpoBogoM. 19 Takmx
mpuiagiB 3acTOCOBYIOTb netno 3
©aBOBHAHOI HUTKM, GKY MiCN9 3BaXKyBaHHS
PO3MILLYOTb Y TWUMI Tak, Wwob ii KiHeub
TOPKaBCA MOBEPXHI CyMiLLi.

combustion aid, e.g. paraffin oil, and/or the
benzoic acid can be reduced or excluded.

79 Crucible method

The procedure shall be carried out as
follows (see Figure 3).

a) Insert the previously weighed mixture
of specimen and benzoic acid into the
crucible.

b) Connect the previously weighed firing
wire to the two electrodes.

c) Loop down the firing wire to touch the
powder in the crucible.

Note: Some automatic apparatus is
supplied with a fixed firing wire. For these
items of apparatus, loop down a
previously weighed cotton thread to
touch the powder in the crucible.

1- 3anantoBanbHUM NPOBIL; 2 - eNeKTPOAM; 3 - CyMilll GE@H30MHOI KMCIOTW Ta BUPOBY; 4 -
TUrenb; 5 - TUrenbHWUM TpUMau.

1-firing wire; 2 - electrodes; 3 - mixture of benzoic acid and product; 4 - crucible; 5 -

crucible holder

PUcyHOK 3 - AHaniTn4yHa Npoba, NigroToBfieHa i3 3acCToCyBaHHAM TUre/IbHOIro Crocoby

Figure 3 - Test specimen preparation using crucible method

710 "LUnrapkoBumin" criocio

3rigHo 3 UMM cnocobom
OOTPUMMYBATMUCA TaKOIl MOCAIQOBHOCTI i

(pycyHOK 2):

710 "Cigarette" method

Tpeba The procedure shall be carried out as

follows (see Figure 2).



a) nicna 3BaXXyBaHHHA 3anantoBasnibHMM
I'IpOBi,D, YBeCTU BCepeadnHy oCcepad,

b) micna 3BaXyBaHHA ocepas OOropHyTU
LUIApKOBMM MamnepoM Ta CKAeiTU MixXK
coboto Moro ABi HakMageHi Kpamku. Iicng
CKNEeloBaHHA [OOAATKOBE MPOK/IeBaHHA
nanepy
BMKOHYBaTUCA. 3 KOXHOro 6OOKy Mae

LNTrapKOBOIro He MOBMHHO

3anmMuwaTtnca 4acTtuHa nanepy, OOCTaTHA
ang CKpy4YyBaHHA 1} HaBKOMO
3anasntoBasnibHOro NpoBoay;

c) CKPYTUTU nanip HaBKOJ1O
3aMantoBanbHOro  nposoay 3 OOKy

HUXKHbOI YaCTUHKM ocepas Ta YBECTU MOro
B dopmy. lMpm uUbOMYy 3anantoBaibHUM
MpPOBIQ Ma€ NPOXOANTM KPi3b AHO dopMu;

NMpuMIiTKa. Mk ocepgaM | GopMoto Mae
6yTn NpomMixkok 0,5 MM ana 3abe3neyeHHs
3py4YHOro PO3MILLEHHS BKa3aHOro
CKMagaHHs.

d) BMganuTun ocepas;

€) PO3MICTUTKM MonepeaHbo  3BaXXeHy

CyMill MNpobun i OEH30MHOI KMCIoTU

BCepeauHy LMrapKoBOro nanepy;

f) BuMaganuTKM 3anoBHeHY "uMrapky" 3
dopMm  Ta  3amakyBaTuX  ii  LUAAXOM
CKpy4YyBaHHA KiHLIB manepy;,

g) 3BaXKnTK "Umrapky" Ta nepeBipuUTH, OO
ii Maca He nepeBuMLUlyBana 6inblle HiXK Ha
10 Mr 3arafnbHOI Macu CKNagoBMX CyMilLLli;

h) po3MicTuTK "umrapky" B TUrni;

i) NpuegHaTH
3anantoBanbHUM
eneKTpoais.

nornepegHbo 3BaXXEHUI
npoBig 0o OBOX

8 NMPOUELOYPA BUTTPOBYBAHHYA

8.1 3aranbHi MoONOYKeHHHA

a) Place a previously weighed firing wire
down the centre of the mandrel.

b) Wrap the previously weighed cigarette-
making paper around the mandrel and
glue the two overlapping edges together.
No additional glue shall be used since the
paper is preglued.
Sufficient paper shall be left free at each

cigarette-making

end to allow this to be twisted around the
firing wire.

c) Twist the paper around the firing wire at
the lower end of the mandrel and insert
the whole assembly into the mould. The
firing wire shall project through the

bottom of the mould.

Note: A clearance of 0,5 mm between the
mandrel and the mould allows for easy
positioning of the assembly.

d) Remove the mandrel.

e) Insert the previously weighed mixture
of specimen and benzoic acid into the
cigarette-making paper.

f) Remove the filled "cigarette" from the
mould and twist together the ends of the
paper to seal the "cigarette".

g) Weigh the "cigarette" to ensure that
the total mass does not vary from the
masses of the constituents by more than
10 mg.

h) Put the "cigarette" into the crucible.

i) Connect the firing wire to the two
electrodes.

8 TEST PROCEDURE

8.1 General



BunpobyBaHHA pPeKoOMeHO0BaHOo
MNPOBOOUTU Y MPUMILLEHHI 33 MOCTIMHOI
TeMnepaTypu B Mexax + 2 K.

KanibpyBaHHA npwuniagy Ta nodanblue
MOro nepeBipaHHA Ma€ NpoBOAUTMCA 3a
nomibHMX yMOB, a camMe TemMmnepaTtypu i
TUcky.  On4a apuiagie 3 PyYHUM
KepyBaHHAM pPI3HMUSA MiXK
TeMneparypamMm B MNPUMILLEHHI  Ta
KaNlOPUMETPUUYHIN NOoCcyOuHI 3 BOOOK He
MOBUHHA BIOPI3HATMCA Binblue HiXK Ha + 2
K.

8.2 MNpouenypa kanibpyBaHHA

821
eKBIBasieHTa

BusHadyeHHS eHepretn4Horo

EHepreTnuyHM ekBiBaneHT E, BUpaXKeHnn
ans
KanopumeTpa, boMbUM Ta iXx Npunagaa mMae
BM3HA4YaTMCA 3a OaHWUMU MIHIMYM M'aTu
eKCNepMMEHTIB 3 BW3HAYEHHS BULLOI
TENNOTU 3ropAaHHA ManMBHUX OPUKETIB
Macot Big 0,4 r go 1,0 r, BUrOTOBNEHUX 3
6eH30MHOI nepeBipeHoi Ha

B Meragxoydax Ha KeﬂbBiH,

KWCITOTW,
BiOMOBIOHICTb.

3rigHo 3 KanibpyBaHHSA
Tpeba

MocnigoBHOCTI Ain:

npouenypoto

OOTPVMYBATUCSH TaKoi

a) nmicnga 3BaxyBaHHA OeH30MHY KMUCMOTY B
nopoLlukonoaibHoMy cTaHi crpecyBaTu i3
3aCTOCYBaHHAM YCTaHOBKM ang
BMIOTOBNEHHSA OpUKeTIB abo BUKOPUCTATU
babpUUHO BUIrOTOBMEHI GPUKETU 3 L€l
®abpunyHo
OpUKETU 3 OEH30MHOI KUCMOTU MOXKYTb

KMCMNOTMW. BUCOTOBMEHI
BMKOPUCTOBYBATUCA 3aMiCTb OEH30MHOI
KWUCMOTU B

and
BiOMOBIOHICTb.

MnopoLIKOMoagibHOMY  CTaHi,

AKLLO HUX nigTBepoXKeHa

MNig, 4Yac obyumcneHHsa
TEennoTU 3ropsaHHA Mae€ 3acTOCOBYBaTUCH
nvwe

I_Ii,EI,TBep,EI,)KeHe 3Ha4YEeEHHdA

eHepreTUYHOro eKBiBaNeHTa;
b) 3BaXKMUTWM BPUKET 3 ToUHIcTo oo 0,1 mMr;

C) NOKNacTV BPUKET Y TUTeSb;

It is recommended that the test be
conducted in a room where the
temperature remains stable, within + 2 K.
Calibration of the apparatus and
subsequent testing should be conducted
under similar conditions of temperature
and pressure. For manual apparatus, the
difference between the room
temperature and the vessel water

temperature shall not vary by more than +
2 K

8.2 Calibration procedure
8.2.1 Determination of the water equivalent

The water equivalent E, expressed in
megajoules per kelvin, of the calorimeter,
the bomb and their accessories shall be
determined by making at least five
determinations of the gross heat of
combustion of pellets of 0,4 g to 1,0 g of
certified benzoic acid.

The calibration procedure shall be carried
out as follows

a) Compress the previously weighed
powder of benzoic acid, using a pellet-
making machine, to make a pellet or take
a prefabricated pellet. Prefabricated
certified pellets of benzoic acid may be
used as an alternative to benzoic acid
powder. The certified value provided shall
be used in any calculation of the gross
heat of combustion.

b) Weigh the pellet to the nearest 0,1 mg.
c) Put the pellet into the crucible.

d) Connect the firing wire to the two
electrodes.

e) Loop down the previously weighed
firing wire to touch the pellet.

The test shall be carried out as specified in
83. The water equivalent E, expressed in
megajoules per Kkelvin, shall be the
average of the five determinations. Each
individual result shall not deviate by more
than 0,5 % from the water equivalent E.



d) npuvenHaT 3anantoBanbHUIA NPOBIA, OO0
OBOX €NeKTPOoLiB;

e) pO3MiCTMTl/I MneTnr  3arastoBasibHOro

npoBody Tak, Wo6 ii KiHeub TopKaBcH
MOBEPXHI 6puUKeTy. MpoBecTun
BMMpPOOyBaHHA 3rigHo 3 83. 3a

eHepreTUYHMM eKBIBaNeHT E, BUparkeHnI
Yy Meramkoynax Ha KenbBiH, obupatoTb
cepedHE  3HayeHHd, BW3HadyeHe  3a
OaHUMU M'ATU eKCnepuMeHTIB. KOXHUNI
OKpeMUun pe3ynbrar He MOBUHEH
Biopi3aHATMCA 6inbll HixX dak 05 % BiA
eHepreTUYHoOro exkeiBaneHTa E.

8.2.2 YmoBu nepioanyHoro KaaibpyBaHHS

Mpouenypy 3rigHo 3 821 Tpeba
BMKOHYBATU MOCTIMHO 3 MepioganyHICTIO

yepes KOXHUX 2 Micaui ekcnayaTauii
Npunagy abo nicng 3aMiHKWM  BaXKMBOI
CKJ1agoBOI YaCTUHWM CUCTEMMU.

83 CraHoapTHa npouenypa
BMMpPOOyBaHHA

3ACTOPOTA! YV KanopuUMeTpU4UHi 60MOI
3a60pOoHAETbLCA BMMPOOOBYBaTH

KOMMOHEHTU 3 aNtoMiHito abo iHLWKX
MeTaniB 4epe3 MOXIMBICTb OTPUMMaAHHA
ornepaTopoM CEPMO3HMX TPaBM BHACNIOOK
BMOyxy 60OMOOBOro KasopuMeTpa 4yepes
HaOMipHe HarpisaHHa Ta/abo HaOoMipHWN
TUCK.

BKAOUMTU Npumiag He MeHLWe HiXK 3a 1 roa
00 NnoYyaTtKy BUNpobyBaHHS.

8.3.1 Po3MicTUTKM Npoby B TUMI.
8.3.2 PO3MICTUTU TUIreNb Ha TPMMaui.

83.3 3aKpinuUTKM 3anantoBalibHMM MNPOoBIa
TaK, Wob6 KiHeub MOro neTni TopKaBcSH
npo6u.

83.4 [lepeBipUTM HaAABHICTb HaOIMHOIo

eNEKTPUYHOIro  KOHTAKTy MDK [OBOMa
eneKkTpoagamMm Ta 3anantoBaibHUM
MPOBOOOM.

835 PO3MICTUTM TpuMMad BCepeauHi
KanopuMMeTprUYHOi 6oMO .

ona normuMHaHHa  KUCAuMx  rasie, WO
YTBOPHOOTbCS, BCepeanHy

KanopmMeTpuyHoi 6oMbK [OoMNyCKAETbCA
HanuTK 1 M1 OeMoHI30BaHOI BOAMW.

83.6 YCTaHOBUTU | LWINIbHO 3aKpPINUTH
KPULLKY Ha 6oMby. MpueaHatn 0o 6omM6uU
6anoH i3 KWUCHEeM I, BIOKPUBLLUM MOro

8.2.2 Conditions for recalibration

The procedure given in 821 shall be
carried out at regular intervals, not greater
than two months with continuous use of
the apparatus, or when any significant
part of the system is changed

8.3 Standard test procedure

WARNING - Aluminium or other metallic
components of a product shall not be
tested in the bomb calorimeter at the risk
of serious injury to the operator due to
overheating and/or overpressure causing
the bomb calorimeter to explode.

Switch on the apparatus at least 1 h before
testing.

8.3.1 Place the specimen in the crucible.
8.3.2 Place the crucible in the holder.

83.3 Attach the firing wire and loop it to
touch the specimen.

83.4 Check that a good electrical contact
is ensured between the two electrodes
and the firing wire.

835 Place the holder in the body of the
calorimetric bomb.

1 ml of deionized water may be introduced
into the body of the calorimetric bomb to
absorb any acid gases produced.

83.6 Adjust the lid and tighten onto the
body of the bomb. Connect the bomb to
the bottle of oxygen, then carefully open



BEHTWUIb, 3aMNOBHUTKN BGOMOBY KMcHeM 6e3
BMOaNeHHs 3 Hel NoBITPSA Ta
MPOKOHTPOOBATH, OO TUCK BYyB Ha PIBHi
Big 3,0 Mla oo 3,5 Mla (9KLWO Lboro He
3ab6e3MeyytoTb aBTOMATMYHO).

837 Po3MicTUTK 6oMOby B
KaNTlOPUMETPUMYUYHIN NOCYOANHI.

83.8 Hanuntun B KamopUMETPUYHY
nocyamHy ONCTUNBbOBAHY abo
OeMiHepanizoBaHy BoOy B KIiNIbKOCTI,
OOCTaTHIM ONa TMNOKPMBAHHA MOBEPXHI
KPULLKKM 6OMOK, Ta 3BaXXUTW. KinbKicTb
BOAOM B MOCYAMHI, 3BaXKeHIMN 3 TOYHICTIO OO0
11, Mae 6yTM TaKoto, AK Mif Yac BUKOHAHHSA

npouenypun KanibpyBaHHa (omB. 8.2.1)
(aKLwo LIbOrro He 3abe3mnevytoTb
aBTOMATUYHO).

839 MepeBipUTH 6oMby Ha

repMEeTUYHICTb (Ha BIOCYTHICTb YTBOPEHHS
OynbbaLlok).

8.3.10 Po3MICTUTK KamopUMETPUYHY
nocyguHy B TepMOCTaTi, 3anoBHEHOMY
BOOOHO.

8.3.11 ani BUKOHATW HACTyMHE:

a) yYCTaHOBWUTKM 3acobu BUMIpPLOBaHHA
TeMnepaTypwu, 3anyCTUTM Millanky i 3aci6
BMMIPIOBAHHA 4Yacy (9KWO Lboro He

3a6e3r|eqy+0Tb aBTOMaTK4 HO);

b) poBecTn BoOy B KallOPUMETPUUHIN
0o
OOpPIBHIOE
TeMnepartypy
KaNnoOpPMMETPUYHIN nocyauHi
PEeEeCTpyBaTM 3 KPOKOM ]

nocyauHi TeMnepartypu, aKa
TemMnepartypi
BOAOM B

Tpeba

MoKu i

nPMbIn3HO
TepMocTaTa.

XB,
MOKa3aHHA Ha iHTepBani MiHiIMyM 10 XB He
OyaoyTb Bigpi3HATMCA Binblue HixX Ha + 0,01
K (9kwo uboro He 3abe3mevytoTb
aBTOMATUYHO). MPUNHATK Lt
TeMnepaTypy 3a no4vaTtkoBy Tj;

MpuMiTka 1. Onda geaKmMx aBTOMaTU30BaHUX
npwnagis
KOPOTWMWIM iHTepBan 4acy HiK 10 xB. Y
TaKOMY BUMaOKy MeHLWUWW iHTepBan 4acy
MOXe MpuMmMaTMCA, AKLO LK BiOOMICTb
BMPOOHKMKa NepeBipeHo i JOKYMEeHTanbHO
3acBigYyeHo nabopaTtopiecto.

Bl/IpO6Hl/IK MOXXe 3ad9dBUTU

the bottle’s tap and fill the bomb until a
pressure of 3,0 MPa to 3,5 MPa is achieved
(if not achieved automatically), without
removing the air already there.

837 Place the bomb in the calorimeter
vessel.

8.3.8 Introduce into the calorimeter vessel
a quantity of distilled or demineralized
water that is sufficient to cover the upper
surface of the bomb cap and weigh. This
guantity of water shall be the same, to the
nearest 1 g, as that used in the calibration
procedure (see 821) (if not achieved
automatically).

839 Check that the bomb does not leak
(no continuous stream of bubbles).

8.3.10 Place the calorimeter vessel in the
water jacket.

8.3.11 Proceed as follows:

a) Set the temperaturemeasuring device
and start the stirrer and the timing device
(if this is not achieved automatically).

b) Bring the water in the calorimeter
temperature that is
approximately equal to that of the jacket.
Note the temperature of the water in the

vessel to a

calorimeter vessel at least every minute
until successive readings are identical
within + 0,01 K for at least 10 min (if this is
Note this
temperature as the initial temperature
(Ti).

not achieved automatically).

Note 1. With some automatic apparatus,
the manufacturer of the apparatus states
that a shorter time than 10 min s
sufficient. If this is the case, this reduced
time may be used on condition that the
manufacturer’'s information is checked

and documented by the laboratory.

c) Close the electric circuit to cause
combustion.



C) 3aMKHYTWU eneKTpuyHe
IHILItOBAHHA FOPIHHA,

KOJ1TO  O4

d) ona apiabaTnyHOro KanopumeTpa nig
da3un
TeMnepaTypu BOOM B KaNOPUMETPUUHIN

yac LLIBUOKOIO 3pPOCTaHHA
nocyauHi TeMnepaTypa BogM B TepMOCTaTi
Ma€ MIATPMMYBaTUCA AKOMOra OnMmKYo
no
MOCYOMHW TaK, Wob pi3HULUA MK HUMUK
6byna He Oinbwot 3a * 0,01 K npwu
HaBNMVKEHHI 0o MaKCVMManbHOro
TeMmnepaTtypy BOOM B
KalopUMETPUUHIN nocyauHi Tpeba
PEECTPYBATM 3 KPOKOM 1 XB, MNOKW i
MOKa3aHHA Ha iHTepBani MiHiIMyM 10 XB He
OynyTb Bigpi3HATUCA Ginblue HixX Ha + 0,01
K. TMpunHatm U0 Temnepatypy 3a
MaKcUManbHy T,

TeMnepaTypu KanopuMeTPUYHOI

3HaA4YEeHH4A.

MpuMiTka 2. Ui npouecn MOoXKyTb 6OyTuK
aBTOMaTM30BaHMMKM B 0OMagHaHHI, ake
peanisyeTbca B TOProBebHIN Mepexi.

e) gictatTm  6oMOy 3  KanopuMeTpa,
BUTpMMaTK ii npoTtarom 10 xB, MNicag 4oro

MOCTYMOBO 3HU3UTW B Hil TUCK. BigkpunTtm

6omMby. [lepecBigunTnca B TOMY, LIO
BiAOyioca MoBHe 3ropsHHA 3pa3ka, To6To
BIOCYTHE BiOKNageHHs KiINTaBW Ha
BHYTPILLHIX moBepxHAX  6GoMb6w Ta

3aNULWLKKU BYITELIO Ha MOBEPXHAX TUITIIO.
BUMUTU Ta BUCYLUNTV BGOMOBY;

f) 9KWoO noBHe 3ropsHHS He BiAGynocy,
Tpeba obpaTu HWKMM Ccnocib roTyBaHHSA

aHaniTUYHOI npo6u. Ona Oeakmx
MaTepianiB 3acToCyBaHHA Mnpouenypw
Npo6 | MOMUMOK € HeobXigHMM anqa
obpaHHS HaMKPAaLLLOro crnocoby

FOTYyBaHHA 3pPa3Ka.

9 ObPOBKA PE3YJIbTATIB

9.1 MNonpaBkuK gng npuniagy 3 pyvyHuUM
KepyBaHHAM

d) For an adiabatic calorimeter only:
during the rapid temperature-rise phase
of the water in the calorimetric vessel, the
temperature of the water in the jacket
shall be maintained as close as possible to
that of the calorimetric vessel; the two
temperatures shall be to within + 0,01 K as
they get the

temperature. Note the temperature of

nearer to maximum
the water in the calorimetric vessel at

least every minute until successive
readings are identical within + 0,01 K for at
least 10 min. Note this temperature as the

maximum temperature (T,p).

Note 2: These

automated

processes be
in designs of commercially

can

available equipment.

e) Remove the bomb from the
calorimeter, leave to stand for 10 min, then
slowly reduce the pressure. Open the
bomb. Verify that complete combustion
has taken place, i.e. that there is neither a
sooty deposit inside the bomb nor traces
of residual carbon on the sides of the
crucible. Rinse and dry the bomb.

f) If complete combustion has not
occurred, a different method of test
specimen preparation could be tried. With

some materials, a procedure of trial and
error is necessary to find the best method.

9 EXPRESSION OF RESULTS

9.1 Corrections for manual apparatus

Correct all the temperatures observed in
accordance with the calibration certificate



BHecTn nonpaBkM [OO BCiX MOKa3aHb
TeMnepaTypwu, WO CNOCTEpPIraeTbcs, 3rigHo
31 CBIOOLTBOM MpPO MOBIPKY TEpPMOMeETpa 3
YPaxyBaHHSAM MOro CTyMeHa 3aHypeHHS.

9.2 NMonpaBKuK onga isonepmbonivyHoro
KanopumMeTpa (nogaTtok C)

BHeceHHS mMonpaBKM QOO0 TeMnepatypu
HeobXxigHO ONS BpaxyBaHHSA TeMN000OMiHy
i3 30BHIWHIM cepegoBuLLEM (MPUMITKM T, 2
i 3).

MonpaBKy ¢ 06UUCTIOIOTb 3a GOPMYIO:
CcC=- (tz—t-l) Xle—t-l X-l-l"7 (-I)
e

to - MPOMIXKOK Yacy, BUPAXKEHUN LINIUM i

aopoboBMM YNCIIOM, Bi Mo4YaTKy
OCHOBHOro nepiogy (pWCyHOK 4) Oo
MOMEHTY  [OOCATHEHHA  MaKCUMaSibHOI
TeMnepartypu. Llen MOMEHT €

cepeHboapndMETUYHUM 3HAYEeHb 4acy,

3a dKUMX TMNPUTMTMHAETBbCA 3POCTaHHYA i

MOYMNHAETbCA 3HMXKEHHA TEMTIepaTypK, XB,

t; - NMPOMDKOK Yacy, BUPaXKeHUW LINUM i
BiO MoYaTKy
OCHOBHOIo nepiogy 3a TemMnepaTtypu T;

Opo6oBUM YUCIIOM,
(pCYyHOK 4) OO MOMEHTY, KON MpPUpPICT
TeMnepaTtypu ckiagac 6/10 Big 3aranbHoOro
TeMnepaTypHoOro aianasoHy (T — T;) (avs.
9.3), Lew
iHTepnongauieto OBOX AaHUX TeMMnepaTypw,
HaAMBIMMKUYMX OOMH OO OOHOrO;

XB. MOMEHT 0BYUCIOTb

T'5 - cepefHE 3HaYEHHS WBUAOKOCTI 3MiHU

TeMnepaTypu Ha 3aBepLUanibHOMY Mnepioi,
K/XB (PUCYHOK 4);

T - cepefHE 3HaYeHHA WBWUOKOCTI 3MiHU

TeMnepatypu Ha nodaTtkoBomy nepioni, K/
XB (PUCYHOK 4).

MpuMiTKa 1. C OOPIBHIOE HYMHO, AKLIO

BUKOPWUCTOBYETbCH afiabaTUdHUM

TEePMOCTaT.

of the thermometer and taking account
of the exposed part of the thermometer
stem.

9.2 Corrections for isothermal calorimeter
(see Annex C)

Correction of the temperature s
necessitated by the exchange of heat

with the exterior (see Notes 1,2 and 3).

This correction factor, ¢, is given by
Equation (1):

c=-(t-14)xTr-t1xTy, (M)
where

t is the time passed, in minutes and
fractions of a minute, from the start of the
main period (see Figure 4) until the time
when the maximum temperature is
reached. This moment is determined by
finding the average of the times at which
the temperature stops increasing and
starts decreasing;

ty is the time passed, in minutes and
fractions of a minute, from the start of the
main period at temperature Tg (see Figure
4) the the
temperature increase is 6/10 of the total
temperature range (T, - Tj) (see 9.3); this

until moment when

moment is calculated by interpolation
between the two temperature readings
nearest to each other;

T is the average temperature drop, in

kelvins per minute, of the final period (see
Figure 4);

Ty is the average rise in temperature, in

kelvins per minute, of the preliminary
period (see Figure 4).

Note 1. c is nil if an adiabatic jacket is used.

Note 2: c is nil if an automatic correction is
made with an automatic apparatus.



MpuMiTKa 2. C OOPiBHIOE Hymto, skwo Note 31 A graphical method for the
calculation of c is given in Annex C.

aBTOMaTU30BaHUM npunagom
30INCHIOETbCA aBTOMaTU4YHe
KOpEKTYBaHHA.

MNMpuMiTKa 3. MpadiyHnM MeTo[
BM3HA4YEeHHA TMOMpaBKM C HagaHWM B
nopatky C.

T - TeMnepaTypa; t - 4ac; 1 - Nno4yaTKoBUIM Mepiofa; 2 - OCHOBHWI Mepiofa;, 3 - 3aBepLUanbHUN
nepiof; 4 - 3aMMaHH4; 5 - T (TepMocTaTa) TeMnepaTypa TePMOCTaTa; 6 - Tg - 4ac, 3a AKOro

TeMnepaTypa BOOM B KalIOPUMETPUYHIM MocyanHi Oyae gopiBHIOBaTM TeMnepaTtypi
TepMocTaTa (PUCyHOK 1), BU3Ha4deHi 3rigHo 3 8.3.11 b)

T temperature; ftime; 1 preliminary period; 2 main period; 3 final period; 4 ignition; 5T
(Jacket): temperature of the jacket; 6 Tp: time when the temperature of the water in the

crucible vessel is equal to the temperature of the jacket (see Figure 1) as defined in 8.3.11
b)

PUCYHOK 4 - KpMBa 3aneXHOCTI TeMMepaTtypu Bifg Yacy

Figure 4 - Temperature/time curve

HaLlioHanbHe NosSCHEeHHA

3aMIHUTM PUCYHOK 4 HA HOBUI

1 - no4yaTKoBUIM Mepiof; 2 - OCHOBHUIM Mepiofn; 3 - 3aBepLUanbHMM Nepioa; 4 - 3aMMaHHA; T, -
TeMnepartypa, aKoi, MOXXTNBO, AOCATHE KaNnopMMETP, AKLLO npoLec
MPOOOBXYBaTUMETbCH TPUBANMM Yac; Ty - MaKCUMalbHa TeEMMepaTypa, gKa JOCATraETbCs
3a 4acy ty; Tj - Mo4aTKOBa TeMMepaTypa OCHOBHOIO nepiofy, ka OOCAraETbCs 3a 4acy tj;
Ty - TeMNepaTypa, aKa Bignosigac vacy ty, Ta gopisHioe 0,6 (T, = T) (TobTO, 06 paHa Takoto,

LLLO MJ1OLLLA 3aLUTPUXOBAHOI 30HM @ MPUBIMN3HO OOPIBHIOE MMOLLI 3aLUTPUXOBaHOI 30HU b);

t =ty —ti;to =ty — ti; Ty, To- CKNagoBi TeMnepaTypHOi MonpaBKu A5 i3onepurbonivHoro
KanopumeTpa.



PUCYHOK 4 - KpyvBa 3a1e)XXHOCTI TeMNepaTypu Bif Yacy

9.3 O6YmMcneHHa BULLOI TENNOTU
3ropaHHsa aHaniTUYHoI Npob

BuLly TennoTty 3ropaHHA Nnpobu Qpcs, 9Ky
BMPaXKatoTb B MEragpKoysnax Ha Kifiorpam,
3a MOCTiIMHOro ob’eMy pPO3pPaxoBYOTb 33
dopmynoto (2).

Inga aBTOMATM30BaHUX NpPWIadiB BULLY

TennoTy 3ropaHHa Qpcs BW3Ha4aloTb
6e3nocepenHbo aK pe3ynbrar
BMMPOOYyBaHHA.

oe

Qpcs - BMLLa TensioTa 3ropaHHg, MIOK/Kr;

E -
KanopunMeTpa,

eHepreTUYHMM eKBIiBaNeHT a4

6oMbK, iX npunagas Ta

BOOMW, HanMToi B 6oM6Y, MOx/K (ouB. 8.2);
T; - no4yaTKOBa TeMnepaTypa, K;
Tm - MaKcuMarnbHa TeMnepaTtypa, K;

b - nonpaBKa, HeobxioHa Ona BpaxyBaHHA

TEennoTn  3ropsaHHSA "manuBa", ToOOTO

3aMnantoBanbHOro nposoay, ©6aBOBHAHOI
HUTKW, LMIapKOBOro nanepy Ta 6eH30MHOoI
KMCNOTM abo pPeyYoBUHK, WO ChpuUdae
FOPIHHIO, nig yac

BMUMNPOBYBaHHA, MIXK;

BUNKOPNCTaHWMX

C - TeMnepaTypHa nonpaska, HeobxioHa

ansa BpaxyBaHHS TennoobMiHy 3
HaBKOMULLHIM cepenoBuulieM (amB. 9.2), K.
Cc popiBHoe O, AKLIO BUKOPUCTOBYETLCA

agiabaTUYHUIM TEePMOCTaAT;
M - Maca aHaniTUYHOI MPob U, Kr.

AKLWwo ana H6aBOBHSAHOI
LMrapKoOBOro mnarnepy Ta/abo PEeYOBUHMUN,
o cnpudae

3HAYEeHHa BULLOI TEMMOTU 3ropaHH4, TO IX

HUTKW,

FOPIHHIO, HEeBIOOMi TO4YHI

9.3 Calculation of the gross heat of
combustion of the specimen

The calculation of the gross heat of
combustion, Qpcs, under constant
volume, of the test specimen is given by
Equation (2), expressed in megajoules per
kilogram.

With automatic apparatus, the gross heat
of combustion, Qpcg, is directly obtained

as the result of the test.

where

Qpcs is the gross heat of combustion, in
megajoules per kilogram;

E is the of the
calorimeter, the bomb, their accessories

water equivalent

and of the water introduced into the

bomb,
kelvins (see 8.2);

expressed in megajoules per

T; is the initial temperature, in kelvins;

T is the maximum temperature, in
kelvins;
b is the correction, expressed in

megajoules, required for the combustion
heat of the "fuels" used during the test, i.e.
firing wire, cotton thread, cigarettemaking
paper and benzoic acid or combustion aid;

Cc is the temperature correction factor,

expressed in kelvins, required for the
exchange of heat with the outside (see

9.2); this is nil if an adiabatic jacket is used;

m mass of the test

kilogrames.

specimen, Iin

Unless a guaranteed value is given for the

cotton thread, the cigarette-making



Tpeba BM3HAYUTU. AHaNiTUYHa Npoba Mae
6yTW nigrotoBneHa 3rigHo 3 79 Ta
BMNpobyBaHa 3rigHo 3 8.3.

Akwo ong nposoay
TOUYHE 3HAYEeHHS BULLLOI TEMI0TA 3ropsaHHA

3ariasitoBaljibHOrIo

HeBigooMe, To Moro Tpeba obupaTtu:
a) ong HixpoMy = 1,403 MIOx/Kr;
b) ong Hikeno = 3,245 MO/Kr;

c) ona nnatrHm = 0,419 MIOxk/Kr;

d) ong ymuctoro 3anisa = 7,490 MOx/Kr.

9.4 OBYMCNEeHHS BULLOI TensioTu
3ropaHHsa BUpPOLY

9.4.1 3arasibHi MNoO/IOXKeHHS

MeTaneBi KOMMOHEHTU BUMNPOBYBaAHHAM
He nigoatoTb. 3@ HAABHOCTI MeTaneBux
KOMMOHEHTIB 3HAYEHHS iX BMLLOI TEMN/10TU
3ropsaHHSA MPUMMaKOTb 3a HYy/b.

AKLIO PO3MMAOaETbCa Wap, SKMMU MICTUTb
nepdopauito, ToO AN BU3HAYEHHSI TOro, WO
Len LWwap HanexumTb OO0 HEeOCHOBHOro
KOMMOHEHTa, MaEe obupatmca yca (mosHa)
yumcni  nJsouwia

Moro nnouwla, B

nepdopadil.

TOoMy

Ona BupoOy i KOMMOHEHTIB, ONA a9KUX Mae
MicLe eHOOTeEPMIYHA peakuid, 3HAYEHHS
Qpcs € Big'EMHUM.

[na Bupoby Qpcg PO3PaxoByHOTb 3@ TAKOO
npoLenypoto.

Mo-neplwe, Tpeba BU3HaAYUTU  Qpcg

KOXXHOIFO  KOMMOHEHTa HeoOHOPIAHOro
BMPOBY abo Qpcg OOHOPIAHOro BUMPODY.
AKWO OyOb-AKMM i3 TPbOX PEe3yNnbTaTiB €
Bil'EMHUM, TO Le MaE OyTW 3a3HAYeHO B
MPOTOKOMI BUMMNPOOYBAHHA, a cepegHeE
3HAYEeHHA Po3paxoBaHe i3 3aCTOCyBaHHAM
PaKTUUYHUX 3HadyeHb. Hampukiag, SKWo
OTPUMaHO TPU TaKMUX Pe3ybTaTu:

paper and/or the combustion aid, their
gross heats of combustion shall be
measured. The test specimen shall be
prepared as specified in 79 and the test
shall be carried out as specified in 8.3.

Unless a guaranteed value is given for the
firing wire, the gross heat of combustion
to be considered shall be:

a) nickelchrome =1,403 MJ/kg
b) nickel = 3,245 MJ/kg

c) platinum = 0,419 MJ/kg

d) pure iron = 7490 MJ/kg

9.4 Calculation of the gross heat of
combustion of the product

9.4.1 General

Metallic components shall not be tested.
Where metallic components are present,
their gross heat of combustion shall be
deemed to be zero.

A layer which contains perforations may

be considered as a non-substantial
component, when the area under
consideration, with respect to the

definition stated above, is to be taken as
the whole area (the overall area), including
the area of the perforations.

For a product or a component showing an
endothermic reaction, a negative Qpcg

value will be obtained.

When calculating the Qpcg of a product,

the following procedure is adopted.

Firstly, establish the Qpcg of the individual

components of a non-homogeneous
product or of the Qpcg of a homogeneous

product. If any of the three results are
negative, they shall be reported, and the
mean value calculated from the actual
values. For example, if the following three
results are obtained,

-0,3,



-0141

+ Ol-ll

TO cepefHeE 3HaYeHHa OopIiBHIOE MiHyC 0,2

Ona ogHopioHOro BUPoBYy Take 3HaYeHHS

peecTpytloTb  AK  Qpcs  BWpPoOy. [nq

HeoOHopigHOro  BUMpPOBY

cepeHi

PO3MmMAaatoTb

3Ha4eHH4d KOXHOTIO

Qpcs

KOMMOHEHTAa. le/l BU3HAYEHHI OJ14

BMPOBY CyMapHOro 3HadyeHHs Qpcg 6yab-
BiO'EMHI

aKi 3Ha4YeHHA Qpcg KOXXHOrO

KOMITOHEHTa I'Ipl/ll;lMa}OTb 3a HYJ1b.

the mean value is - 0,2.

For a homogeneous product, this value is
recorded as the Qpcg of the product. For a
non-homogeneous product, the mean
Qpcs Values for each of the components
are considered. Any negative Qpcg values
of individual components are set to zero
for the purpose of calculating the total
Qpcs of the product.

Hanpwknag, AKLW,O ana yoTupbox For example, if there are four components
KOMMOHEHTIB OTpMMaHO Taki cepenHi and the following mean values have been
3HaAYeHHqa: obtained:

_0121

15,6,

6,3,

_1781
TO OyaOb-aKi BiO'EMHI 3Ha4yeHHA any negative values are now set to zero,

MPUMMAOTb  TakKUMU,
HYo, TOOTO:

WO OOPIBHIOKTb

i Qpcs BMPOOY pPO3PaxoByOTb 3a LMMMU
3HAYEHHAMMN.

9.4.2 OagHopIiaHI BLUpobu

9421 [ONa KOXHOro 3paska (gume. 7.2.1)
BMKOHYOTb OLLIHKY pe3ynbraTiB
BMMPOOYBaHHA TPbOX aHaMIiTUYHKMX NPo6.
AKLWO  KOXHEe  OTpMMaHe  3Ha4YeHHd
33a00BOSIbHAE KPUTEPIAM, AKI BCTAHOBIEHO
B po34ini 11, To BUNpobyBaHHSA BBaXKAETbCH
OIMCHKMM, | BuULA TensoTa 3ropsaHHSA €
cepeHboapUdMeTUYHUM LUX  TPbOX
3HaA4YEeHb.

9422 AKLLLO niana3oH 3HaAJYeHb,
BMU3HAYEeHUX 3a pe3ynbraTaMmu
BMMPOOYBaHHA TPbOX aHaNiTUYHMX NPOO,
He 3a00BOJIbHAE KpUTepisam, AKi
BCTAHOB/MEHO B po3aini 11, TO
BMMPOOYBAaHHAM nigaatoTb we  OBi
aHaNITU4YHI Npobun, B34Ti 3 TOro camMoro

i.e.

and the Qpcg of the product is then
calculated from these values.

9.4.2 Homogeneous product

9.421 For an individual sample (see 7.2.1),
three test specimens are evaluated. If the
spread of the individual values complies
with the criteria given in Clause 11, the test
is valid and the gross heat of combustion
is the mean of these three individual
values.

9422 If the range of values determined
on these three test specimens does not
comply with the criteria given in Clause 11,
then two further test specimens shall be
taken from the same sample and
evaluated. The maximum and minimum
values of these five results are then



3pa3ka. 3 M'aTM  OTPUMAHWUX 3HadeHb
BM/YYaOTb MaKCUMasbHe i MiHiManbHe, a
TPW  pe3ynbrath, Wo  3aauLaroTbCs,
OLLIHIOKOTb 3TigHO 3 9.4.2.1.

9423 AKLLO Oiana3oH 3HaYEeHb,
OTPUMAHUX 3rigHo 3 9422, He
3300BO/IbHAE BMMOram L1000
OOCTOBIPHOCTI, AKi BCTaHOBMEHO B 9.4.21],
To Tpeba BIiOiGpaTh HOBUM 3PaA3OK i
BMKOHATU MOBTOPHO yci HaNeXHi
npouenypu.

9424 AKWO OB OOOATKOBI aHaNTUYHI
npobwu (nicng TPbOX MOYaTKOBMX)
HeoOXioHI Oona  peani3auii  6yab-AKoi
KnacunodikauinHoIl npouenypm i OB
[OOOaTKOBi aHaniTuyHi nNpobu HeobxigHi

ANA peanisalii npouenypw 3rigHo 3 9.4.2.2,
TO Ti caMi AOBi  aHaniTU4HI r|po6V|
BMKOPUCTOBYIOTb A9 UMX Linen, TobTo
BMMNPOOYBAaHHAM MigdatoTb MaKCUMalbHY
KiNIbKICTb MPOo06, LLO OJOPIBHIOE M'aTW.

9.4.3 HeonHopiaHwvi BUpPI6

Bully TennoTy 3ropaHHS HeoOHOoPIaHOro
BMPOOY BM3HAYaAKOThb TaK:

a) BM3Ha4aloTb BULLY TEMNMOTy 3ropaHHS
KOXXHOro KOMTMOHEeHTa TaK caMo, 9K [Onq
ogHopioHoro BMpoby (amB. 9.4.2). Buuia
TennoTa 3ropaHHA MaE BUpaXKaTUca B
Meraayoynax Kinorpam
Meramkoynax Ha MeTp KBagpaTHUK i3

Ha Ta
3aCTOCYyBaHHAM OaHMX WOoAOO0 M™MaCKh Ha
OOMHULLIO MNOLLI KOXXHOIO KOMMOHEHT3;

b) obumcntooTb BULLY TEMIOTY 3ropaHHSA
HeoOHOPIAHOrO BMPOBY i3 3aCTOCYyBaHHAM
OAHUX WOO0 TeMIOTU 3ropsaHHS (OmB. 9.4.2)
i Macu Ha oaMHMUI NAoLLi

KOMITOHEHTa.

KOXXHOTIO

Npukiag BU3HAYEHHSA TEMIOTU 3ropaHHS
HeoaHopIAHOIro Bl/lpO6y HaJaHO B 0O0OaTKYy
D.

10 MPOTOKOJ1 BUTTPOBYBAHHYA

\% MPOTOKOI BUMNPOBYyBaHHS Mae

MICTUTUCA HaBegdeHa HWxk4e iHbopMauig,

discarded and the final three test results
are evaluated as described in 9.4.2.11.

9.423 If the range of values obtained from
9422 does not meet the requirements
for the range of validity described in 9.4.21,
then a new test sample shall be obtained
and the whole procedure repeated.

9.42.4 If two further test specimens (after
the initial three) are needed for the
purpose of any classification procedure
and two further test specimens are
needed as described in 9422, then the
same two test specimens are used for
both purposes, i.e. a maximum of five
specimens are tested.

9.4.3 Non-homogeneous product

The gross heat of combustion of the non-

homogeneous product shall be
determined as follows.

a) Determine the gross heat of
combustion of each individual

component in the same way as for a
homogeneous product (see 9.4.2). The
gross heat of combustion shall be

expressed in both M3/kg and MJ/m? using
the mass per unit area of each individual
component.

b) Calculate the gross heat of combustion
of the non-homogeneous product using
the gross heat of combustion (see 9.4.2)
and the mass per unit area of each
individual component.

An example of the determination of the
gross heat of combustion of a non-

homogeneous product is given in Annex
D.

10 TEST REPORT

The test report shall include at least the
following information. A clear distinction



HagaHi 3aMOBHMWKOM,
MatoTb BYTK YITKO BigOKpeMIeHi Bia AaHMX,

npuyomMy  OaHi,

OoTPMMaHWMX nigyac Bl/II'IpO6yBaHH$'-|I

a) MOBIOOMIEHHSA npo Tile)

BMMpPOOyBaHHA MNpoBOAMIOCa 3rigHO 3

Te,

LIMM CTaHOAPTOM,;

b) 6yob-aKi BiOoxuneHHa Bio npouenypw
BMMPOOYBaHHS;

C) Has3Ba Ta agpeca BUMPOBYBanbHOI

nabopatopii;

d) nopaagkoBMmM HOMepP NPOTOKOMY Ta AaTa
MOro 3aTBEPOYKEHHS;

e) Ha3Ba Ta afpecCa 3aMOBHWKa,

f) HasBa Ta agpeca BUpPoBHUKa [/

MoCTa4YanbHWMKA, AKLLO BiOOMI;
g) AaTa OTpUMaHHA 3Ppa3kKa;

h) iAeHTUIKALLINHI
BUPODOY;

XapPaKTEPUCTUKMU

i) onuc npouenypu Biadopy 3pas3kKiB, AKLLIO
LLe BaXXTNBO;

j) y3aranbHeHUW onuc BUPODBY, AKNN
BMMPOOOBYIOTh, FYCTURY,
Macy Ha OAMHMLLI MOLWi Ta TOBLUMHY,
pa3zoM 3 OOKMagHMM  OMUCOM  MOTo

KOHCTPYKLLIT;

BKJTIOHaO4

K) yMOBM KOHOMULLItOBAHHS;

) onmc cnocoby TBepaHEeHHS MaTepiany,
AKLLO L& BaXX/IMBO;

M) JaTa BUMNPobyBaHHS;

N) eHepreTUUYHUM eKBIBANEHT, BUPAXKEHUI
3rigHo 3 8.2;

0) pe3ynbraTy BUMNPOOYBaHHSA, BUPaXKEHI
3rigHo 3 po3aiiom 9;

pP) pe3ynbraTh CMNOoCTEPEXEeHHA niag 4dac
BMMPOOYBaHHS;

g) noBigoMneHHAa npo Te, wo "L
pe3ynsTatTii BUMNPOBYBaAHHSA CTOCYOTbCS

shall be made between the data provided
by the sponsor and data determined by
the test.

a) a statement that the test was carried
out in accordance with this International
Standard (ISO 1716:2010);

b) any deviations from the test method;

c) name and address of the testing
laboratory;

d) date and identification number of the
report;

e) name and address of the sponsor;

f) name and address of the

manufacturer/supplier, if known;
g) date of sample arrival;
h) identification of the product;

i) description of the sampling procedure,
where relevant;

j) a general description of the product
tested, including density, mass per unit
area and thickness, together with details
of the construction of the product;

k) details of conditioning;

l) description of method to cure material,
where

relevant;
m) date of test;
water

n) equivalent,

accordance with 8.2;

expressed in

0) test results, expressed in accordance
with Clause 9;

p) observations made during the test;

g) the statement: "The test results relate
to the behaviour of the test specimens of
a product under the particular conditions
of the test; they are not intended to be
the sole criterion for assessing the
potential fire hazard of the product in use."



aHanITUYHKX npo6 BMpPOOY,
BMMNPOOYBaAHMX B OCOBNIUBKMX YMOBAX, i HE

BBaXKatoTbCH EONHUM KpUTepieM
OLiHIOBaHHA MOTEHL,IMHOI MOXKEXHOI
Hebe3nekn BUpPoOBY B yMOBax WOro
ekcnayartauii.

11 AOCTOBIPHICTb PE3YJIbTATIB

BNTNPOBYBAHHYA

Pe3ynbraTii  BUMPOOYBaHHA  BBaXaktoTb
OOCTOBIPHUMMU, aKLLO BOHM
3a00BO/IbHAOTb KpUTepiam ong
BM3HAYEHMX fianas3oHiB 3HaJeHb,

HaBedeHUxy Tabnumuil.

1 VALIDITY OF TEST RESULTS

To be validated, test results shall comply
with the criteria in the specified range of
values given in Table 1.

Tabnuuga 1 - KpuTtepii 4OCTOBIPHOCTI pe3ynbTaTiB BUNPoOyBaHHSA

Table 1 - Criteria for the validity of test results

Buwa TensoTta 3ropsgaHHA

Gross heat of combustion

MaKcuMManbHe i MiHIManbHe
3Ha4YeHHa, oTPpUMaHi 3a
pe3ynbraTaMu TPbOoX
BMMNpoOyBaHb

Max. and min. of the three
replicated tests

[liana3oH OOCTOBIPHOCTI

Range of validity

Qpcs, MIx/kr [MI/kd]

< 0,2 MIOk/Kr
B Mexax 5%

B Mexax 10 %

Big O MOyk/Kr 0o 3,2 MOy/kr

Bin 3,2 MOxk/kr 0o 20,0 MO/
KI

Monag 20,0 MIOxk/kr

B Mexax 5%

B Mexax 10 %

< 0,1 MJ/m?

< 0,2 MJ/k
/kg From O MJ/kg to 32 MJ/kg
Within 5 %
0 From 3,2 MJ/kg to 20,0 MJ/kg
Within 10%
Greater than 20,0 MJ/kg
Qpcs, Mk/M? [MI/m?] @) < 0,1 MIK/M2 Big O MOx/M2 0o 4,1 MIOk/M2

Big 4,1 MOyk/M2 0o 20,0 MO/

M2

Monag 20,0 Mxk/M?2




Within 5%
Within 10 %

From O MJ/mZ2to 4,1 MJ/m?

From 4,1 MJ/mZ2to 20 MJ/m?

Greater than 20 MJ/m?

3) TinbKM ON9 HEOCHOBHMX KOMMOHEHTIB.

For non-substantial components only.

OOOATOK A

(oboB'azkoBUA)

OBYMCTEHHA HMXKXYOI TEM1OTU

3MOPAHHYA
Huxkda Tennota 3ropgHHa  Qpe €
pi3HMLED MiXK BULLOKO TEennoToko

3ropaHHAa Qpcg | MPUXOBAHOK TEMIOTOKO
MapoyTBOPEHHA KOHAEeHCOBaHOI BoAM

ANNEX A

(normative)

CALCULATION OF NET HEAT OF
COMBUSTION

The net heat of combustion, Qp¢, is the

difference between the gross heat of
combustion, Qpcg, and the latent heat of

vaporization of the condensed water, q:

Qpci = Qpcs™ a-

KinbkicTb BoOW, KOHOEeHCOBaHOi B 6oMOi,
BM3HaA4YaloTb 3a pe3ynsraTaMmu
crieuianbHMX BMMpPoOyBaHb i3
3aCTOCyBaHHAM aHaniTM4YHoOro
obnagHaHHA 019 BUMIpPIOBaAHHA BMICTY
BoOHO. [lpoby B MOPOLUKOMNOAIGHOMY
CTaHI FOTYtOTb Ta KOHAMLIOHYOTb 3rigHO 3

po3ginamMm 5,6 Ta 7.

KinbkicTb BuNpobyBaHb Mae 6yTU TaKoto,
AaK Mig 4Yac BU3HAYEHHA BULLOI TEMNI0TU
3ropaHH4.

BMmicT KOHOeHCOBaHOI BOOU W €

cepeaHboapndMeTUYHUM 3HAYEHHAM
TPbOX pPe3ynbTaTiB BUNPOOYBaHHS.
MpuxoBaHy  TennoTy  MapoyTBOPEHHSA

BOON, KOHOeHCcoBaHOI B OboM©bi,
PO3PaxoBYOTb 3a GOPMYIOLO:

The amount of condensed water in the
bomb after combustion is determined by
special tests, using analysis equipment for
the measurement of the hydrogen
content. A specimen of powder s
prepared and conditioned as described in
Clauses 5,6 and 7.

The number of tests shall be as for the

determination of the gross heat of

combustion.

The content of condensed water, w, is
given by the mean of the three results
obtained

The latent heat of vaporization of the

condensed water in the bomb is obtained
as follows

q = 2449 w.

OOOATOK B

ANNEX B




(noBigkoBUIA)

MPELIN3IMHICTb METOOY
BUTTPOBYBAHHYH

Mig KeEPIBHMLUTBOM TEXHIYHOIO KOMITETY

CEN/TC 127 oomHagouatbMa

eBponencbkMMK nabopartopiamu Byno
NpoBeAeHO NOPIBHAbHI BMNPO6yBaHHS.
MpoTokon 0dOPMIEHO 3TiAHO 3 BUMOramMm

LibOro cTaHAapTy. Bupobu, ki
niggaBanmuca NopiBHANbHUM

(informative)

PRECISION OF TEST METHOD

A roundrobin exercise, involving 11

CEN

given in Table B.1.

BMMpoOyBaHHAM, HagaHo B Tabnumui B.1.

Tabnuuga B.1 - Bupobu, aki nigaaBanu MOpiBHANbHMM BUMPOOYBaHHAM

Table B.1 - Products included in the roundrobin exercise

European laboratories, was conducted by
ﬁ'C 127. The protocol used was

functionally the same as that described in
this International Standard. The products
tested in this roundrobin exercise were as

Bupiob

Product

[YCTUHa, Kr/M3 ToBLLMHA, MM

Density kg/m3 | Thickness mm

Maca Ha oguHWLL

nnoLwi, r/m2

Mass per unit
area g/m?

KamM'aHa BaTa

Stone wool

145 50

LlepeBHOCTpY»XKOBa NanTa

Wood fibreboard

50

[IMCOBOMOKOHHA NAnTa

Gypsum fibreboard

1100 25

NiHodeHonnacTt

Phenolic foam

40

BorHesaxmcHum (FR) koMip4yactum
HeCTUCHEeHWM 3anoBHOBaAY

Flameretardant (FR) cellulose
loose fill

30 -

®apba

Paint

145

MBX/HiTpnniosa ryma (12,9 %
xnopy)

65 -

1235




PVC/Nitrile rubber (12,9 % chlorine)

3ByKoizonduinHa
MiHEepPanoBOMOKHUCTA NNNTKa:
Acoustic mineralfibre tiles:

- 3abapBNeHNM CKNFHMM MaT;

painted glass mat;

- KaM'gHa BaTa

tone wool

220

18 413,

408,5

[NCOKpaTOHHa NnTa:
Paperfaced gypsum plasterboard:

- nanip (TeMHOro Konbopy);

paper (dark colour);

- ring;

gypsum,

- manip (ACKpaBoOro Konbopy)

paper (light colour)

700

12,5 220

8700

230

®dacagHa ckoBara:
Faced glass wool:

- 3abapBAeHNM CKNFHUM MaT;

painted glass mat;

- CKJ10BaTaq,

glass wool;

- CKJ1dHa BOpPCa

glass fleece

80 15

313,2

1092,8

554

CepedHbOCTAaTUCTUYHI  3HA4YeHHa  Km,
CTaHOAPTHI BIOXUNEHHSA S, 1 SR, 30DKHICTb I |
BiOTBOPIOBAHICTb R 3a JOBipYOi
MMOBIPHOCTI 95 % ONnga OBOX MOKA3HWKIB
Qpcs B MeramKoynax Ha  Kinorpam,

BM3HAYEeHUX i3 3aCTOCYBaHHAM
TUrenbHOro i LUMrapKoBOro cnocoobis.,
po3paxoBaHO 3rigHo 3 ISO 5725-2
(Tabnumug B.2). KOUTUYHI 3HadeHHA ri Ry
2,8 pa3a 6inbli 3a BiANOBIOHI 3HAYeHHSA
CTaHOAPTHOro BiOXMNEHHA. 13
3aCTOCYBaAHHAM LIMX 3HAYEHb pe3ynbraTth,
AKi ineHTMdikoBaHO ak  "mpwugaTHi",
3aMNLLEHO, a pe3ynbraTu, AKi
ineHTMPIKOBAHO AK "BUKMAON", BUTyYEHO.

Values of statistical means, ®m, standard
deviation, s, and si , repeatability, r, and
reproducibility, R, at the 95 % confidence
level were calculated in accordance with
ISO 5725-2 (see Table B.2) for the two
parameters Qpcg Wwith the crucible

method in MJ/kg and Qpcg with the

cigarette method in MJ/kg. Such values
for rand R are equal to 28 times the
appropriate standard deviation. The values
include results identified as "stragglers"
but exclude results identified as "outliers".




Tabnumua B.2 - Pe3ynbrtaTvt CTaTUCTUYHOI 06 p06KM AaHUX MOPIBHANBHMX BUNPOOYBaHb

Table B.2 - Statistical results of the roundrobin exercise

CepepHe |CTaHpoapTHe|CTaHOapTHe
3HAYEeHHA|BIOXUNEHHS | BIOXUNEHHA| 36ixHiCTb |BigTBOpPIOBaHICTb
NMNoKa3zHUK s,/ sp
Statistical| Standard Standard |Repeatability| Reproducibility an |X|rf
Parameter . .
mean deviation | deviation . R
Bio | Bir
Qpcs, 0,17%| 2.7,
MOx/Kr _ o | %
Bin-0.32 | gin 0,04 no |Bin 0,07 00| Bin 0,12 oo ; , 6;3
(Turenp) | AO 24,82 035 113 098 Big 0,19 oo 3,16 ' '
) ) 1 % %
From F 0]9to0 316
Qpcs . From 0,04 | From 0,07 | From 0,12to | From Uy, '
072t | t0035 to 113 098 From|Frot
(MI/kg) 8 0,17%)| 2.7.
) to |t
Crucible 21,3 60,4
% %
Big | Bir
Qpcs: 0,37 |36
MOxK/Kr - % no| oo
Bin-031 | Bin 0,03 no |Bin 0,09 00| Bin 010 no 2‘;‘” 754
(umrapka) | 802518 034 117 095 Bin 0,25 00 327 |~ '
) 1 1 % %
From F 025 to 327
Qpcs ) From 0,03 | From 0,09 | From 0,10 to [From U, '
Teisl | too34 to 117 095 From|Fror
(MJ/kg) ) 0,37 |3,16
) %to| to
Cigarette 23,41|70,4
% %
NMpuMiTKa. 3HadeHHs y BIiOcOTKax € Note: The percentage values become very

BIOHOCHO BEMUKMMMUN Yy 3B'A3KY 3 OINTEHHAM
Ha BiAHOCHO Mani cepenHi 3Ha4YeHH4.

[nga 0Box 3a3HadyeHMx cnocobiB oTpUMaHO
NiHIMHI Mogeni gns s, sp, r i R. Wi mogeni
HagaHoO B Tabnuui B.3. MNpwuknag,
CTaTUCTUYHUX  Modenew  On4a Qpcs,

OTPUMAHUX I3 3aCTOCYBAHHAM TUTFENIbHOIO
MeToay, HadaHoO Ha pucyHKy B.l. CTocoBHO
MOBTOPIOBAHOCTI, TO 3a pe3yfibTaTaMu
BU3Ha4YeHHA Qpcg OTPMMaHO Mofdeni, aKi
6inbwow abo  MeHWow  Mipoto €
HEeBMPA3HO NIHIMHUMM, Xo4a ix
nobyagoBaHO 3a MpaBUIaMM CTaTUCTUKW.

high due to division by very low mean
values.

It was possible for the two methods to
obtain linear models for s, sg, r and R. The

coefficients are presented in Table B.3. For
the repeatability of Qpcs, the results lead

to models which are more or less
meaningless even if they are statistically
correct. More complicated models than
simple linear models could better fit to
these parameters but this was not
considered in this roundrobin exercise.



Ona umx TMNOKa3HWKIB ageKBaTHUMKM €
OiNbl CKNagHi Moaeni HixX MPOCTi NiHINHI,
afne 3acToCyBaHHA UMX Mogenem He
nepenbadanoca nig  4ac npoBeOeHHSA
MOPIBHANbHUX BUNPOOYBaHb.

Tabnmugs B3 -
BMMNpobyBaHb

CTaTuUCTUYHI ™Mopeni,

OTPUMaHI

3a pe3ynbraTaMuy  MOPIBHANBHUX

Table B.3 - Statistical models of the roundrobin exercise

Qpcs Crucible
(MJ/kg)

CraHOapTHe CraHOapTHe
BiOXMNEHHA BIOXMEHHSA 36KHICTb BioTBOptOBaHICTb
NMNoKasHUK
Standard Standard Repeatability | Reproducibility
Parameter i .
deviation deviation " R
Sr SR
Qpcs, MOXK/Kr
(Turenob) =0,07-0,0004 x| =0,09-0,0287 x | =0,20 - 0,0012 x | = 0,26 — 0,0804 x
Qpcs Qpcs Qpcs Qpcs

Qpcs, M,D,)-K/KI_

(umrapka) = 0,05+ 0,0041 x

Qpcs
Qpcs Cigarette

(MJ/kg)

=0,12 +0,0328 x
Qpcs

=0,05+0,0114 x
Qpcs

=0,34 + 0,0918 x
Qpcs

PrcyHok B.1 - CTaTucTunuHi Mmoaeni ona Qpcs, OTPUMaHI i3 3aCTOoCyBaHHA TUreNbHOMo

cnocoby

Figure B.1 - Statistical model for Qpcg with the crucible method, in MJ/kg

AKLL0 onsa MOKa3HUKIB Mogeni
nobyooBaHO BiPHO, BOHW MOXXYTb OyTU
IHCTPYMEHTOM  On4 "MporHo3yBaHHA"
pe3ynbraTy. Lle intocTpyeTbca NpuKIagoMm.
MpunycTnmo, 1O BMMPOOYBAaHHAM
nigpgaBanaca ogHa npoba BUpoby i3
3aCTOCYBaHHAM TUreNbHOro Crnocoby, i
019 HbOrO OTPMMaHO 3HavyeHHa Qpcs, WO

popisHtoe 157 MOx/kr. Akwo Ta cama
nabopaTtopia NpPoOBOOUTb apyre

When the models correctly fit to the
parameters, they may be a tool to
"predict" a result. This can be illustrated by
means of an example. Suppose that a
laboratory tests a single specimen of a
given product and determines that the
Qpcs with the crucible method is 157
MJ/kg. If the same laboratory conducts a

second test on the same product, the
value of r is evaluated as



BMMNPOOYBaHHA O/19 TOro caMoro BuUpoby,
TO 3HAYEHHA I OOPIBHIOE:

r=0,20 - 0,0012 x 1,57 =

OTKe, pe3ynbrart apyroro BUNpobyBaHHA
3 IMOBIpPHICTIO 95 % Mae 3HaxoguTUCA B
MeXKax Bif,

1,37 MOpk/kr 0o 1,77 MO/Kr.

3HOBY MPWNYCTMMO, WO OOMH | TOW e
BMPIO niggaBaBca  BUMPOOYBaAHHIO Y
pPi3HMX nabopaTtopiax. Todi 3HadyeHHa R
OOPIBHIOE:

0,20 MOpk/kr [MJ/kg],

The probability that the result of the
second test will fall between 1,77 MJ/kg
and 1,37 MJ/kg is therefore 95 %.

Suppose now that the same product is

tested by a different laboratory. The value
R is evaluated as

R =0,26 + 0,0804 x 1,57 = 0,39 MOx/kr [MJI/kg],

OTxe, pe3ynsraT BMMNpoOyBaHHA
nabopartopii 3 iMOBipHicTIO 95 % Mae
3HaxoOMTMCS B Mexkax Big 118 MIw/kr oo
1,96 MIOyK/Kr.

OOOATOK C

(ooBigkoBUIA)

MPAD®IYHE BU3HAYEHHA MOTMPABKN c,
HEOBXIOHOT A9 BPAXYBAHHY
OXOJTIOOAXKEHHA KAJTOPUMETPA

T - TeMnepaTypa KanopmmeTpa, at - yac. Ty

- TeMnepaTypa HaBKOMLIHbOMO MOBITPA
MnobnmM3y KanopuMeTpa, AKa BBaXKAETbCH
MOCTIMHOK ~ MPOTATOM  eKCMEePUMEHTY.
MpupicT T Big NOYaTKOBOro 3HaydyeHHa T;

Ha MOYaTKy eKCNepUMEHTY OO0 KiHLEeBOro
3HayeHHa T, 3aBxaun Oinbwum 3a Ty

BHacnigoK OXONMOOYXKEHHST 3 30BHILUHbOMO
OOKY KanopuMMeTp MNPOTArOM KOXXHOTIO
MPOMIXKKY yacy dt nigoaeTbes
Mo3nTMBHOMY abo HeratmBHoMy dc,
B3aEMO3B'A30K GKOro 3 TeMMepaTyporo
OMUCYETbCA 3aKOHOM TennoobMiHy
HbtoToOHa:

dc = a(T-Tp)dt,

Oe a - NoCTiMHa AN9 OAaHOro KanopuMeTpa
(mocTimHa oxonomKkeHHs). MonpaBka Ao
TeMnepaTtypu ona BpaxyBaHH4
Ten1000MiHy KanopumeTpa 3
HABKO/IMLLUHIM CepPedoBULLEM 3 MOMEHTY
ty moyaTky OCHOBHOro nepiogy [0
MOMEHTY  OOCATHEHHS  MaKCUManbHOI
TeMnepatypm  BU3HAYAETbCA  LUIAXOM
PILLEHHS IHTErpany:

The probability that the results from the
test at that laboratory will fall between 1,18
M3J/kg and 1,96 MJ/kg is therefore 95 %.

ANNEX C

(informative)

CALCULATION BY GRAPH OF THE
CORRECTIVE TERM, c, NECESSARY
BECAUSE OF THE COOLING OF THE

CALORIMETER

T is the temperature of the calorimeter
and t the time. Desighate the
temperature of the outside air, near to the
calorimeter, presumed constant for the
duration of the experiment, as To. T

increases from the initial value Ty at the

beginning of the experiment to a final
value of T,, always greater than Ty. During

each moment of time dt, the calorimeter
undergoes a positive or negative dc
cooling from the outside tied to the
temperature by the Newton relation:

(C)

with a being a constant for a given
calorimeter (cooling constant); the
temperature correction for heat exchange
with the outside between the start of the
main period, t;, and the moment t,, when

the maximum temperature is reached, is
given by the integral:



I[HTerpan o64YMCNIOETBCSH, AKLWO BiOOMI
3HaYyeHHqa a Ta To- HanpuKiHL
MOYaTKOBOIO (MOMeHT vacy 1) i

3aBepLuanbHOro (MOMeHT Yacy 2) nepioais

3MiHa TeMnepaTypuv KalopuMeTpa €
NPMONM3HO NiHIMHOK |  KOopentoe 3
Ten1006MiHOM 3 HaBKOMTMLLUHIM
cepefoBULLEM. BuMiptoBaHHA 3MiH
TeMnepaTypu nae MOX/IMBICTb
BM3HAYeHHS:

Y MOMeHTM Yacy 11 2.

33 LMX YMOB MaEMO:

3 uiei cucteMm  pPiBHAHb OTPUMYIOTb
3Ha4YeHHa a Ta Tp, 9Ki € dyHKUieto Big Ty Ta

T2:

Tomi iHTerpan (C.2) Mmoxxe 6yTu BUpPILLEHUI
rcadivyHo (ocyHOK  4).  [ocCTaTHbO
nobyayBaTtu TemmepaTtypHy KPWMBY €K
dYHKLUIIO BiO Yacy MDK MOMEHTaMM Yacy tj i
tyy Ta rOpWM3OHTanbHy MpPSgMy MNiHIIO 3
opanHaTo Tp. PisHMUA MK niowamm Al |
A2, MOKPUTUMU LUTPUXaMUK, BULLE | HMKYE
nNiHii 3 opauHaTotlo Tp, MOMHOXeHa Ha

KOHCTaAHTY OXOJ1I0I>XKeHHA a, € MNMoripaBKOKO
C.

To calculate the integral, the values of a
and Ty have to be known. At the end of

the preliminary period (moment 1) and at
the end of the final period (moment 2),

the variations in temperature of the

calorimeter are approximately linear and
correspond to the exchanges with the
outside. Measurement of these variations
therefore gives:

at moments1and 2.

We can therefore write:

This system of equations provides the
values of a and Tg as a function of Ty and To.

The integral [Equation (C.2)] can then be
evaluated by a graph (see Figure 4). It is
sufficient to plot the temperature curve
as a function of time between moments t;
and t,, and the horizontal straight line
with ordinate Tp. The difference between
the hatched areas Al and A2 situated
above and below the line of ordinate Tg
multiplied by the cooling constant a
represents the corrective term c.

HalioHanbHe NnogacHeHHa

3aMiHUTKM gonatok C Ha HOBUM

NOOATOK C

(moBigkoBWIA)

FPADIYHE BU3HAYEHHA MOMPABKMW ¢, HEOBXIOHOI A9 BPAXYBAHHY
OXOJTOOXKEHHA KAJTOPUMETPA



3rigHO 3 MeToOoM  eKCTpanonqauii  [LikiHcoHa TemnepaTypHy MomnpaBkKy Ong
i3onepmnboniyHoro kanopmMeTpa (9.2 Ta PUCYHOK 4) BU3HaYaoTb 33 GOPMYSIOHD:

LLto 3aNeXHICTb MOXXHa BUKOPUCTOBYBATU, KOMKM Yac ty 06paHmM TaK, LWob 3alUTprXOBaHi
30HM a i b Manum ogHaKoBY MJIOLLLY.

Ina peakuii ropiHHA KpWBa 3aMeXHOCTi TemnepaTypus Big 4Yacy ©Onm3bka Ao
eKCMOHeHLianbHOoI. 3a Ui€i 3aNeXHOCTI BKa3aHa YMOBa BWKOHYETbCS, AKLLIO 4acy ty
BiomoBigae TeMnepatypa Ty, 3HaYEHHA AKOi CTaHOBUTb NPUGIM3HO 0,6 (T, = Ti).

3 dopmynu (C1) oTpmmarHo opmyny (1), 9Ka NPUMHATA ONS BU3HAYEHHSA TeMMNepaTypHOI
monpaBKK i3onepmboniyHoro KanopmmMeTpa B 9.2. 3rigHo 3 dopmynoto (1) ua nonpaBKa €
BiI'EMHOIO BEMUUUMHOK | 33 3HAYEHHAM [OOPIBHIOE OJOOYTKY MOCTIMHOI OXONOOYKEHHS
KarlopuMMeTpa a Ta CYMU MAOLLI ABOX TPUKYTHUKIB 3 KaTeTaMU Ty ity Ta To i (to - ty).

OOOATOK D ANNEX D
(ooBigkoBUIA) (informative)
NPUKNIAL BUSHAYEHHA BULLOI EXAMPLE OF DETERMINATION OF THE
TEMNOTU 3TOPAHHA HEOOHOPIOHOIMO GROSS HEAT OF COMBUSTION OF A NON-
BNPOBY HOMOGENEOUS PRODUCT
D.1 HeogHopigHWMM BUPIO, WO D.1 Non-homogeneous product to be
BMMPOOOBYETLCA tested

BBakaeTbcqa, WO HeogHopigHUM BUpIi6 Consider a non-homogeneous product
CKMAOaETbCA 3 OCHOBHWX Ta BHYTPILWIHIX i constituted of substantial components
30BHIWLHIX HEOCHOBHWMX KOMMOHEeHTIB, and internal and external non-substantial
BI/I;-SHaL-IeHI/IX 3rigHoO 3 POo3ainoM 3 (PUCYHOK compone)nts, as defined in Clause 3 (see
D.1). Figure D.1).

1 - 30BHILLUHIN HEOCHOBHWWM KOMMOHEHT; 2 - OCHOBHMM KOMMOHEHT; 3 - BHYTPILLUHIN
HEOCHOBHWM KOMMOHEHT; 4 - OCHOBHWM KOMMOHEHT; 5 - 30BHILLUHIM OCHOBHUMN KOMMOHEHT

1 external non-substantial component; 2 substantial component; 3 internal non-
substantial component; 4 substantial component; 5 external substantial component



PucyHok D.1 - HeogHopiaHWM BMpPIO, LLO OLIHIOETbCSH

Figure D.1 - Non-homogeneous product to be evaluated

D.2 Binbip 3pa3kKiB HEOQHOPIAHOro BUPOBY
D.2.1 Po3uiapyBaHHS BUpobYy

Bupi6  ouiHlOTbL  3a
MepeBipPKM KOXXHOFO MOro KOMMOHEHTA.
KOXHWUM  KOMIMOHEHT OTPUMMYKOTb MOro

pPo3WapyBaHHAM abo HagatoTb OoKpeMO.

pe3ynbrataMm

3pa3Ku BigOMpatoTb 3rigHO 3 7.2 | KOXXHUN
3 HUX NOOPIOHIOTL 3TiAHO 3 7.4.

D.2 Sampling of the non-homogeneous
product

D.2.1 Delamination of the product

The product is evaluated through each of
its constituting components. Each
component is obtained by delamination
or is provided separately.

The samples are taken as described in 7.2

and each sample is ground as specified in
74,

A - MiHiManbHa naotua 0,5 M2 i MiHiManbHa Maca 10,0 r: B - MiHiManbHa Maca BMCYLLUEHOro

MaTepiany (kneto) 10,0 r; C - MiHIManbHa naowa 0,5 M2 i MiHiManbHa Maca 50,0 r: D -

MiHiManbHa Maca BUCyLLeHoro MaTepiany (kneto) 10,0 r; E - MiHiManbHa niowwa 0,5 M2 i
MiHiManbHa Maca 50,0 r; F - MiHiManbHa Maca BucyLleHoro matepiany (knet) 100 r; G -

MiHiManbHa naoLa 0,5 M2 i MiHiManbHa Maca 50,0 1: 1,2, 3, 4 i 5 BU3HaueHi Ha pUCyHKy D.1.

A minimum 0,5 M2 and minimum 10,0 g; B minimum 10,0 g of dried material (glue); C
minimum 0,5 M2 and minimum 50,0 g; D minimum 10,0 g of dried material (glue); E

minimum 0,5 m?Zand minimum 50,0 g; F minimum 10,0 g of dried material (glue); G

minimum 0,5 m?2 and minimum 50,0 g;1,2,3,4 and 5 are defined in Figure D.1

PucyHok D.2 - Biobip 3pa3kiB HeogHOpiOAHOro BMpoby

Figure D.2 - Sampling of the non-homogeneous product

D.22 BusHa4eHHS NoBepxXHEeBOI ryCTUHU
KOXXHOIoO KOMIMOHEHTa

MoBepxHEeBY TrYCTUHY KOXHOFO 3 ceMu

Kinorpamax Ha MeTp

KOMIMOHEHTIB Y
KBadpaTHMM BM3Ha4aloTb 3rigHO 3 8.3.

MoBepxXHEeBY TrYCTUHY KOXHOFO 3 CeMu

D.2.2 Determination of the area weight of
each component

The area weight of each of the seven

components, in kg/m2, is determined as
specified in 83. The area weights of the



KoMnoHeHTiB A, B, C, D, E, F tTa G seven components A, B,C, D, E, Fand G
BIAMOBIOHO MO3HAYEHO: M, M, M, Mp, are:Mmpa, Mg, M, Mp, Mg, MEeand Mg.
Mg, MF Ta M. The mass per unit area of the product is:
Maca oanHuLLi NnoLli BUpoby:

M=MatMg+tMc+tMp+ Mg+ Mg+ Mg
D.3 BU3Ha4YeHHSa BULLOI TEMNOTU D.3 Determination of the gross heat of
3ropsHHSA KOXXHOIMO KOMMOHEHTA combustion of each component
Buuly Tennoty 3ropdaHHs Ona KoxXHoro The gross heat of combustion of each
KOMMOHEHTa BM3HaYaloTb 3rigHo 3 83, a component is determined as described in

camMe TpuW ii 3HadeHHs ON9 KoxHoro 8.3, ie. three results for each component,
KOMMOHEHTa, y MerayKoynsx Ha kinorpam: in MJ/kg, are:

Qpcsan Qpcsel Qpcsct Qrcspr Qpcsen Qecsai Qpesars

Qpcsaz Qpcse2 Qrcsca Qpesp2 Qprese2 Qpcesrka Qpcesca

Qpcsaz Qpcsez Qpcscs Qpespz Qpesez Qpcsrz Qpcescs:

OTpurMaHi 019 KOXXHOFO KOMMOHEHTA These results are analysed for each
pe3ynbraTh aHani3yTb 3rigHO 3 po3ainoM component as described in Clause 9 and
9 i3anoTpebun NPoBOAATb OOOATKOBI further tests are carried out, if required,
BMMPOOYBaHHA, 3a pe3yfibTaTaMmn GKmMx giving the following mean values for each
BM3Ha4YaloTb cepegHeE 3HaYeHHa ang component:

KOXXHOIO KOMMOHEHTa: “in MI/kg:

-y MeramKoynax Ha Kinorpam:
Qpcsa Qpcsa: Qpcsc: Qpesp: Qpcese: Qpcsrk Ta (and) Qpese:
-y MeramKoynax Ha MeTp KBaapaTHUIA: _in MJ/m2
Qpcssa = Ma * Qpcsa Qpcsse = Mp * Qpese: Qpcssc = Me X Qpesc

Qpcssp = Mp % Qpcspr Qpesse = MEe X Qpcesks Qpessk = ME X Qpesr, Ta (@nd) Qpcessg = Mg X

Qpcsa:
Bulla TennoTa 3ropaHHA 30BHILLHbOIO The gross heat of combustion of the
HEOCHOBHOIO KOMMOHEeHTa BUpoby 1y external non-substantial component of
MeragyKoynax Ha MeTp KBagpaTHUN: the product (1), in MJ/m?2 is

Qpcssext = Qpcssa + Qpcessp:

Buula TennoTa 3ropaHHA 30BHILLHbOIO The gross heat of combustion of the
HEOCHOBHOIO KOMMOHEHTa BMPoby 1y external non-substantial component of
MeramKoynax Ha Kinorpam: the product (1), in MJ/kg, is

Qpcsext = (Qpcssa *+ Qpcssp) / (Ma + mp).

Bula TennoTa 3ropaHHA 30BHILLHbOIO The gross heat of combustion of the
OCHOBHOIO KOMMOHEHTa BUpoby 5y external substantial component of the
MeragXXoyndx Ha MeTp KBa,EI,paTHl/IVIZ product (5), in MJ/mZ, is

Qpcssext = Qpcssk + Qpcssc:



Buwa Tenniota 3ropaHHsS 30BHILLHBbOIo The gross heat of combustion of the
OCHOBHOIO KOMMOHEHTa BUpoby 5y external substantial component of the
MeragyKoynsax Ha Kifiorpam: product (5),in MJ/kg, is

Qpcsext = (Qpcssk + Qpessa) / (ME + mg).

Buula TennoTa 3ropaHHsa BCboro BMpoby  The gross heat of combustion of the

(PCSg) y Meramkoynax Ha MeTp whole product (PCSg), in MJ/m?2, is
KBagpaTHUMN:

Qpcss = Qpcssa + Qpcese + Qpcsc + Qpesp + Qpcse + Qpesk + Qpcss:

Buula TennoTa 3ropaHHa Bcboro BMpoby  The gross heat of combustion of the
(PCS) y Meragykoynax Ha Kifiorpam: whole product (PCS), in MJ/kg, is

Qpcs = Qpcss /M.

OOOATOK HA

(o6oB’'a3K0BUN)

MNEPETIK MDKHAPOOHWMX | EBPOMENCBKNX CTAHOAPTIB, HA AKI € MOCUTAHHA Y
LUbOMY CTAHOAPTI, TA BIAMOBIOAHUX HALIOHATbHWX CTAHOAPTIB

NMo3Haka HC, akm BignoBigae CTyniHb
A MosHaka MCabo €C MC abo €EC BiOMOBIOHOCTI

1 |ISO 554:1976 Standard - -
atmospheres for conditioning -
and/or testing Specifications*

2 [ISO 5725-21994 Accuracy OCTY TOCT NCO 5725-2:2005 Qe HTUYH M
(trueness and precision) of TOYHICTb (MPaBUMAbHICTb i
measurement methods and npeumsinHIiCTb) MeToaiB Ta (1DT)
results - Part 2: Basic method for|pe3ynbratiB BUMiptOBaHHA.
the determination of YacTmHa 2. OCHOBHMW MeTox
repeatability and reproducibility|BM3Ha4eHHA NOBTOPKOBAHOCTI i
of a standard measurement BiOTBOPIOBAHOCTI CTAHOAPTHOIro
method MeTonay BMMiptoBaHHS (TOCT
NCO 5725-2-2003, IDT)
3 |ISO 139432008 Fire safety OCTY 3855-99 MoxkerkHa HeekBiBaneHTHMM
Vocabulary
6e3nekKka. BusHaveHHqA (NEQ)

MOYKeXXHOi Hebe3neKn
MaTepianiB Ta KOHCTPYKLLIN.
TepMiHWM Ta BU3HAYeHHA
(Biomoigae 1ISO 13943:2000 B
YacTUHI 4.7, 49 - 411, 413, 4.16,

417,4.20,4.22,54,512 - 517,520,
525-535,6.2-6.7,81, 8.8 - 810)

4 |EN132382010 Reaction to fire  |[OCTY b EN 132382011 |0eHTUYH U
tests for building products BrnpobyBaHHA 6yaiBenbHMX




Conditioning procedures and
general rules for selection of
substrates

BMPOBIB OO0 peaKLii Ha
BOroHb. Metogm
KOHOMLitOBAHHA Ta 3arasbHi

(1DT)

npaBwWia Big®bMpaHHA OCHOBM

*BUMOrM LWoao KoHOMLItoBaHHSA 3pa3kiB 3rigHo 3 ISO 554 BctaHoBneHi B ACTY b EN

13238.
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