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Abstract

An experimental study was carried out on the combustion process of a methanol droplet in high
pressure air under the normal gravity condition and reduced gravity conditions which are available
in a drop shaft and during the parabolic flight of an airplane. Methanol was chosen as the test fuel
both for its lower sooting tendency and also because it is considered to be one of the most promising
candidates as alternative fuel for several applications. A methanol droplet was suspended at the tip of
a fine quartz fiber in a high-pressure combustion chamber and ignited with an electrically heated kan-
thal wire. A high-speed video camera was provided to obtain the time histories of the squared droplet
diameter which were available to determine the burning rate constant. The results showed that the
d-square law was valid for all the conditions of the present experiments. The burning rate constant in-
creased with the ambient pressure and did not show a peak around the ambient pressure equal to the
critical pressure of methanol. Also evident was that the burning rate constant decreased with gravita-

tional acceleration.
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Fig. 1 Experimental apparatus under normal gravi-
ty and under microgravity in the drop shaft.
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Fig. 2 An example of acceleration during the para-
bolic flight.
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Fig. 3 Experimental apparatus under microgravity
during the parabolic flight.
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Fig. 5 Time histories of the squared droplet di-
ameter under normal gravity.
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Fig. 6 Relationship between ambient pressure and
burning rate constant under normal gravity.

BIBERAEO1.25(5 % C, REASENO LR
L EBITIFITHERAHEKAL, A7/ —VOBRE
B2 -BEE CHBRAEEZRIZVW ERHEL,
tlrolz. TORBRIE, W opDIR5T 4 VFR
R ERAWCEEENT CTER%TTT - /- Kadota
LOERD b, EHMIZ—HKLTWS. —F, A
&) —=VEGSGLTWL D2hORBZRWCEEED
TTCERRET-> ERELOBRYD TR, WIFho
BERIOBEICD, EIH PP 5 1 8 TRRSE

—201 — 13



|

BEEBIXZETE—ELZD, ZTh XD EHER
ERT2LRBEEEERIBATAEABRS
h, AFEROBERLEL-TW5. EELIZT —
IHBEICE > TREEZRALTWSI D, &
KFEDBNDERERICERORNFERTSH
BHAREM DB 50, BREFR CIIREROFHEMIT RS
Th5.

TR, FAKENBEREOR.256E %2
5EWEBPEKERICETLTLEY, T—F%
BB 5 L3 TERD 7.

3.2 WIEHRR MEBBRRREIVETE

BR)

MZEBEERICI T, RROEROTIE, A

J —IVDOBERENDMIIMEE TOT—2RNES

i:0e. SUCllERiaProll  1495AlIAY &

Ambient pressure : 5.1 MPa

KE, fi

NV, FEBRTIE, BREHOHL44E
(11.1 MPa) ECERHESENE2E 2T, REER
#1To 7. BESIN/BREREDONNy 754 Mg
DOFl%, Fig. 71787, RIORI A EEEARD
BROMIR LY, BEAT CREHFRABICEVE
ARRWHEH I N TWB EBbh5b. L LR
B, PZEEERICIIT 5 FHENMEEIZ0.018
Qo THo7cT b, TORRNKIZIEEICE
LD dDTH A EHRINS. 7, FESKE
HHB11.1 MPa OFEIF AR ) —VOBEREHL
ElizoT0ER, BEDTOBRE L ABICKRK
BERAEIIABICBEINS. COTEnb, 11.1
MPa OFE DR IIEARARICEL TV O
LHERIIN B,

11.1 MPa

Fig. 7 Backlighted images of the burning droplet under microgravity during the parabolic flight.

Ambient pressure : 5.1 MPa

14 BEASA707S5EF ¢ IGHA%¥SEE Vol. 15 No. 4 1998

10.8 MPa

14.0 MPa
Fig. 8 Backlighted images of the burning droplet under microgravity in the drop shaft.
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Fig. 9 Time histories of the squared droplet di-
ameter under microgravity in the drop shaft.

Methanol droplet
in microgravity

Airbus

Burning rate constant K mm?/s
n

0 0.5 1 1.5
Ambient pressure P,/ P,

Fig. 10 Relationship between ambient pressure and
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