H51% H6 B o X @ K F F R Vol.51 No. 6
2017 4F 6 H JOURNAL OF XI” AN JIAOTONG UNIVERSITY Jun. 2017

DOI. 10.7652/xjtuxb201706023

BRARBES R WELED LR

pr—id', BEL. BORY. XFF ET
(L. V622 3838 K AR IR 5 8 ) TAR %% . 710049, P97%
2. P A A I R L B A R S BB AR B FERT . 621000, U148 BRD

FE. A7 HRAKERGA PR R F BB AL A m AL e B A v Tt A2, A2 R
BAAAB AT TERATHRAATHERBALAEY . A TIRAATENARRRBO AL
SR FEEAL SR P RIE LR A AR RREFLAR TAHAE, PR T IRLB L R E
A EAEEERABREN ARG Ya, ERAV . FRBEBETRBELEEYREK,E 100
~300 KZRBEBE T . B & 100 K.2 m 693 8 Ak dE AT AL B K3 1800, M st ik i 15 )
HEMEREAY W ; AREEAR T ABRARB. ZAEHANALEZERAKR AH TALES —
B o AAREALTHERALZRY ELEFMHTI0~30m/s R EEEAA AN EALZTE
SU~6% s KEBRRBAFRGUN AL T . MO BERRBOMTERLZTNERKR; M EIREE N
R ARRREQMZIG I,

XEF . TEAIRBARAL;RE;EHHN

FESEE. TKI21] XEFEERD:. A XEHS. 0253-987X(2017)06-0147-06

Evaporation and Movement Characteristics of Single Liquid Nitrogen

Droplet in High-Speed Gas Flow
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Abstract: An evaporation model of single moving liquid nitrogen droplet in high-speed gas flow is
developed based on the classical evaporation model to reveal the evaporation of whole liquid
nitrogen spray. The droplet evaporation rate, diameter and velocity are obtained in the
evaporation process by adjusting ambient temperature, ambient pressure and gas flow velocity.
The results show that for those parameters, the ambient temperature has greater influence on the
droplet evaporation rate, which grows with temperature. Within the falling distance of two
meters, with the ambient temperature riseing by every 100 K in the range from 100 to 300 K, the
relative evaporation increases about 18%. The higher the gas flow speed reaches, the higher the
droplet evaporation rate gets at equal time due to the stronger convection heat transfer, but the
evaporation capacity decreases because of limited evaporation distance. Under above conditions,
the relative evaporation is 5% ~6% within the flow speed range of 10~30 m/s. Bigger droplet
has bigger absolute evaporation capacity but smaller relative evaporation capacity, and the droplet

evaporation rate rises with the ambient pressure.
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