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Accurate comprehension of the combustion process
necessitates interior measurements of the engine's
combustion chamber. Such comprehension mandates
measurement of alterations within the chamber's
high-temperature and high-pressure environment. Our
principal objective was meticulous regulation of H,O gas
pressure and temperature to refine the precision of
tunable diode laser absorption spectroscopy (TDLAS)
measurements. This endeavor enables the enhancement
of theoretical data based on empirical findings.
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Fig. 1. Examining the interference in the theoretical ab-
sorption spectrum (1363.8 nm—1369.8 nm)
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Fig. 2. Comparing H,0 absorption spectra across tem-
perature changes under atmospheric pressure condi-
tions
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Fig. 3. Comparing H,O absorption spectra across tem—
perature changes under high—pressure conditions

A =2m Ly @

_>‘i
ot
v b
mz
)
rlo

< Yot A4 AHEE H,0 7FAY
T 2.6 %2 A o]ttt Table 1 Fig. 4] U}
o2 WA H0 7ka0) 2% 9 9t FR

MO, Ho0 7tA SZE0| 14t

Table 1. Experimental parameters for optical measure-

ment
Target gas Tempoerature Pressure Concegtration
(C) (MPa) (%)
100 (373.15K) 0.1- 1.0 2.6
H.0 300 (573.15K) 0.1- 1.0 2.6
500 (773.15K) 0.1- 1.0 2.6
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Fig. 4. Design and construction of an experimental device for temperature and pressure variation
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Fig. 5. Comparing H,O absorption spectra across tem-
perature changes under atmospheric pressure condi-
tions: an experimental study
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Fig. 6. Comparing H,O absorption spectra across tem-
perature changes under high-pressure conditions: an
experimental study
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Fig. 7. Correction of theoretical data using experimen—
tal data (0.1 MPa, #1; 1364.69 nm, H,O concentration:
2.6 %)
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Fig. 8. Comparison of absorbance measurement data
and theoretical data (#1)
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