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Abstract; The supercritical fluid concept and progress of experimental study on evaporation and
combustion of a fuel drop suspended in the supercritical environment are described in this paper. The
piston driver which could compress gas to arrive a homogeneous high pressure and high temperature
is introduced to study the fuel drop behavior in sub- and supercritical environment. The principle of
the piston driver and final state estimation of the compressed gas are discussed. Cinematography,
shadowgraph and planar laser induced fluorescence (PLIF) are briefly introduced for flow-field visu-
alization and OH-PLIF imaging. Tunable diode laser absorption system (TDLAS) was utilized for
temperature measurement. In contrast to drop imaging, the technologies of pressure and temperature
measurements are adopted to identify the sub-, trans- and supercritical environment. The shortcom-
ings of piston driver are also discussed.
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Fig. 1 p-T phase diagram of supercritical fluid
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Tab. 1 Property parameters of gas, liquid and supercritical fluid

FE/ HHERR REVEE BAMERRAR/
(kg'm?) /(10°Pa‘s) ¥ /(10°m¥s) (10°W/m-K)

&% 06~20 1~3

ﬂﬁﬁf 300 ~ 900 1~9

WK 700 ~1600 200~ 300

1000 ~ 4000 1
20~700 1~100

02~20 100
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MEESHESR (BEEWE, piston driver) ,
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machinery) o XM ENMBHITERE, HITH
FEMRRL I S AR BT 5 P B0 FR )R
2 ILpde R IG RE DR E
Tab. 2 Superecritical pressure and temperature

of some pure species

species pJ/MPa TXK
water 22.064 647.0
Air 3.766 1325
Nitrogen 339 126.2
Oxygen 5.043 154.6
Hydrogen 1.313 33.2
Helium 0.227 5.2
Nitromethane 5.87 588.0
n-Butane 3.784 425.1
n-Pentane 3.364 469.7
n-Hexane 3.010 507.7
n-Heptane 2.76 5403
n~Octane 2493 568.9
Iso-octane 2.57 5439
n-Nonane 2.29 594.6
n~Decane 2.104 617.7
n-Dodecane 1.824 658.2
n-Hexadecane 1.57 722.0
Methanol 8.092 512.6
Ethanol 6.137 513.9
1-Propanol 5.170 536.8
Methy! iodine 7.366 528.0
Aniline 524 503.0
Light oil 15 743.0
Freon-13 3.87 302.0
Refrigerant 113 3.38 487.0
Sulfur hexafluoride 3. 318.7
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