%%ﬂ%‘——'ﬁ ﬁ* 2025,31(6) : 659-670

Journal of Combustion Science and Technology DOI 10.11715/rskxjs.R202509005

EF TA-LIF B985 m NG E G =

FAEF, AR, ZEHU, %L
RIS BE, JET] 361000)

o OE HRE G YR R E B, BT R T R G R O SO S 9 ik (TA-
LIF, thermally assisted laser induced fluorescence) R4, R T ANAM 4R, d—PHET =407
Y. S AL A — e BEBO U 2 5 (OH) 231, R 50k 73T BOHR 3 BE USRI UL RN B
DS, FIARANBOGH RS, SCRRBAEUR . AN BORAE M DOCERIN , A RURR T 250 A IF
fRifE THAE. R AR SO T &, JE S RS R L, B0k T AT AR, FE M
HuAE S T S KRR BEAEAS R XS oA 22 5. RIS, Sl X S KM i =4 IR B S A TR A, PR
TZBARTEERSIREESZME T, TA-LIF ik 2 2P R Gt iR B 3R 4t TR i HoR T-EL.

KR IIHIBNEOLIE RO, B AIE; Z4EREY
hE RS TKI6 XHERFRERD: A XERS. 1006-8740(2025) 06-0659-12

Measurement of Jet Flame Temperature Field Based on TA-LIF

Zhou Xingyu, Zheng Chenxu, Huang Weiming, Xu Wenjiang
(School of Aerospace Engineering, Xiamen University, Xiamen 361000, China)

Abstract: For the quantitative measurement of the two-dimensional temperature field of a combustion flame, a
system using an improved thermally assisted laser induced fluorescence (TA-LIF, thermally assisted laser induced
fluorescence) method is designed and developed to obtain the two-dimensional temperature field of the jet flame.
The three-dimensional average temperature field is further constructed. In the experiment, hydroxyl (OH) mole-
cules are excited by laser in a single band, and the fluorescence signals in two bands are then excited by the vibra-
tional energy level transition of the excited hydroxyl molecules. A single camera dual optical path system is intro-
duced to achieve fluorescence detection with single wavelength excitation and single camera dual band
acquisition, which effectively reduces the experimental cost and simplifies the operation. This method is used to
measure the jet flame, its reliability is verified through comparson with the thermocouple temperature measure-
ments, and the difference in jet flame temperature distribution in different regions is clearly revealed. At the same
time, through the construction of the three-dimensional average temperature field of the jet flame, the potential of
the technology in the near-steady state temperature field measurement is further demonstrated. TA-LIF method pro-

vides a new technical means for the temperature measurement of complex combustion systems.
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Fig.1 Figure showing the ratio of fluorescence intensity
before and after correction as a function of tem-
perature
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Fig.2 Schematic diagram of temperature field measurement of jet flame based on thermally assisted fluorescence method
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Fig.8 Schematic diagram of the image translation process during distortion correction
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Fig.14 The constructed (1, 0) band OH-PLIF fluorescence
signal of the jet flame three-dimensional distribu-
tion image, cross-sectional image along the x-axis,
the y-axis and the z-axis
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Fig.15 The constructed (0, 0) band OH-PLIF fluorescence
signal of the jet flame Three-dimensional distribu-
tion image, Cross-sectional image along the x-axis,
the y-axis and the z-axis
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Fig.16 Average temperature field of the jet flame Three-
dimensional distribution image , Cross-sectional
image along the x-axis the y-axis and the z-axis
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Fig.17 Two-dimensional temperature field of the jet
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