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An Experimental Study of Effect of Probe Sampling
on Measurement of Oxides of Nitrogen ’
By
Morio HORI, Katsuo ASATO and Akito SONODA

Abstract: The mechanism of NO7 formation in combustion is not under-
stood at present, and the possibility of the conversion of NO to NOj
in sampling probes has been suggested. The object of this experiment is
to study the effect of using different probes on the analysis for the oxides
of nitrogen. The combustion gas of premixed methane-air conical flame
was withdrawn by five probes of idential outer geometry but of different
cooling methods, sample rates, surface to volume ratios and materials, and
analyzed by a chemiluminescent NOx analyzer and a gas chromatograph.
The probes of larger sample rates and a stainless-steel probe gave sub-
stantially lower levels of NOx, near the flame zone and at fuel-rich con-
dition, respectively. On the other hand, the quartz probes with fine
orifices gave almost the same levels of NOx. The levels of NO2 measured
by these quartz probes and the temperature profiles in the probes showed
that a probe having a larger surface to volume ratio and a faster cooling
rate gave a higher level of NO2. NO7/NOy ratios measured by all probes
increase as the sampling position approaches the flame zone, and also
increase as the equivalence ratio decreases. In conclusion, analysis for NOx
using a quartz probe with fine orifice may be recommended. However,
the more efficient the quenching of the sample becomes, the higher
the level of NO72 due to the interconversion between NO and NO2 in the
probe. It is supposed that a optimum quenching rate would be present
to minimize the interconversion.
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% IKEBTHDT quenching BERFBENEEZONS. #-T, MEKRIERT XD
quenching S&E N7 u— 73 E NOx iL&EH S NO, DHEENEMT A EARL TS,
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TNO S NO, ~NDEMBIENTEAZHOMTTHCRBAROMEBHET, HEDEL
A, BontcERED» S NO, DEEIC OV THERT A EIITEIL.

+ATFHRD 2 =160mm CBNTE (F12K)," Fa—-7" & “& kb NOx BE
DEVIRONGECIED, KBEZTF VL ZAEOMBIEAICL S NOy BEDE T RO
V. CHRBEAESIBEAEEL, BEGETFLLLHTHSE. Lrl, ¢=113 T
CLADav»N—2itBF 5 NOy OEBILDKD,. NOx BERPLPBORAETEE» -1z,
HAER o —-71ksd NO, BEOENDIIEAEERHOT, BIELMEELELH1I
NO,/ NOx (B 13K) DEH DR OSNITL.

33.7a—~THROEMASFREE

HAFER 7o - THOREN ZBER, To—-T7RHTEULIRSBEOELA FRIT S L
THETH AL, TLUEINLARRONL Y. KERTIR, To—- 708Ky 2H00
SEEXNABAL, BT XAEZER Y 7 THA LU TH ZAEREORELS BEL, # R
AAOPSOEE (1) KL TFa— 7t O 2AREAJE L. KBRT YL X
BEABRCABHON AR To —-71DO0T, =078, *=20mm KB THIELE
HREE (T) 2B I4XCRT. | =10mmiBFE2H2EBER, AEFv—-7 (L) T
900K, A&7 uv—7 (S) T850K, KB AEETTOOK, KAHEESo—-TT400KT
0, FRIZN B LT, KEINKETo— 70O A REBEEETHED. KAAESI
CTa—77 CHENRTEREAARESEL, EADE DT, TRICBIAREEKTIRWS
LA IEHED “To—-7" OhTR, KAGET o—- TORBEETHIEEICHL.
W->T, To—7BTBMERIED quenching 2@ 45k, “To—-7" bKET
LZEMBEFTLL. KELTHIEOW20D “Fu—-7" Ol IGT2EERTIRIZIZELE
ITHAHH, AETSo—7 (L) F, To-TAHEIMNZIODT, HRAFRZEOKRBERIC
MTHEEETR, GETo—-7 (S) XODFENEEZONE OOLOMENLS, BIHT
Wt “Fo—77 KBFEHENO, EFEOENG, BERARBEDOETHSEN “Fa—- 77
3L NO, BESHEMTSEVZS. AARRALLON REERG, BESBHATEID
FDICHETEN P 7. B TR, #RAERERKBOACLVETTEZDOT, Fu—-7
ODBERAADICEBT 2P ABEFERIIETRELSABECELOWEHHTES. —F “Fo
—-77 TE, BIRAA ) 74 ZABLTOREUEEDRT (1/1I0UF) KX ->THREBE
wL, BERETTEN, TROLEDBHHMITEL KO LHICERKALZF ) 7 « ZO¥ I
BESEDL, BRAREERRES AREIGEWEE TRIET 2 LHllTEs [18].

4. H & H &

B 20BN, AAREBIURES, R« KKK, MEORNL SEROH AR
BFro—-T752RNT, 2427« BRBHRFPEAKEOBEES 2 AR, oL, EXRB1LY
BECREZTHARR 0 - T7OEELE~ .. BoNERE2 L TICRT.

(1) ZFVvLR2RBTo—-TRBAT VL ZAOMBEIERD D ICBERRBEHET, R
HARMBOZOEHER 7 o0—-7R3I0 EHRO A REFRR T 272 DICKEFICGEVHERT, E
LW NOx BEABZ ISU.
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(2)

SEHEOAER~4 707 0— 70 NOy BEEI—HKULL. NOx REDHEICE,

LEM~ /07 o—7AERL, MERIGO2%Y qenching 4235 B4R KEEE
FZFTOBEZ L.

(3) Fuo—7iBF 35 NO & NO, ODRDOEEILD 128 C ERINKERAT ZDORE
BETHEOD, BEE - fAEESAEo—TREN NO,;, BEA2525. 1405,
quenching M#E\ 7o —713E NO, BEREMNT 5.

(4)

WEFEND T a—T7Th, KEBIGESIRE, BREFHBICKES13E, NOy Hhicdh

»35 NO, DEA&IIHMNT 5.

BonrERr oEBIC NO, MTDOBICEETZPE I MICETIR-RETTCLERT
SRR, o — BT B OHOETFO NO, BEICKZTEBENOAICTE .
MEITERMETIE, NOx O HDEE&%E NO, BhEHEDT, NO 23T < NOx®D
SR BSBRETHD, T quenching DEXILL S NO;, BEDOE(»rS, NO & NO, D

R Z# h 4 H/MC T % quenching OEIMELETELEIOND. ROERELLT,

Bont F7u—7icks NO, BEOEMMAKIGROED, ST EH.HIC, BETa—7
NOKH L & ZERIGA ZR LI KBS RICK 2@ 2AA T 5

0 ic

, KRG LERSABE L2 et BER, ERLAARR T o-T%
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