St 49198, Voll2, Nod, ppl-7(2007) 1

139 =A94A Two-Photon LIFE o] £3
CO SAA 33 A7

QEE" - AEAT - Paul C. Miles™ - Will F. Colban”

Kok

CO Two-photon Laser Induced Fluorescence Measurements in

High Temperature and Pressure Conditions
Seungmook Oh, Duksang Kim, Paul C. Miles and Will F. Colban

ABSTRACT

Carbon monoxide (CO) is not only an important intermediate species in chemical
reaction mechanisms of hydrocarbon fuel combustion, but also a crucial pollutant species
emitted from automotive engines. To better understand the physical processes impacting
CO emissions, the development of laser-based measurement techniques that can visualize
in-cylinder CO distributions is desirable. Among these techniques, Laser-Induced
Fluorescence (LIF) is a sensitive and species—selective detection technique capable of
good spatial resolution. However, some technical matters such as deep UV excitation,
severe pressure dependency of the LIF signal, and potential interference from other
species have been major challenges for CO LIF application. This study is focused on
investigating the feasibility of CO two-photon LIF in a direct-injection diesel engine
operating at typical pressure and temperature conditions with commercial grade diesel
fuel. Spectroscopic analysis shows that the CO fluorescence signal can be separated
from Co Swan band or broadband fluorescence from PAHs when the signal is collected
near 483 nm. The signal-to—noise ratio of CO LIF deteriorate rapidly as pressure is
increased, following P which matches the theoretical signal pressure dependency.

Key Words : Carbon monoxide, two—photon LIF, internal combustion engine,
fluorescence pressure dependence
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Fig. 2 Schematic diagram of experimental setup
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Table 1 Specifications of the test engine.
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Table 2 Engine test conditions

General conditions

Engine speed 1500 [rpml]

Basic geometry Intake temperature 971 [C]
Bore 82.0 [mm] Intake pressure 1.5 [bar]
Stroke 90.4 [mm] IMEP 3 [bar]
Displacement volume 447 [cm’] Injection timing BTDC 266
Compression ratio 16.7 EGR 75%
Squish height 0.78 [mml] CO supply
Swirl ratio 2.2 (only for motored cycles) 3000 {ppm]
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