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Num erical study on heat transfer characteristics of anulsified
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Abstract

Beijing 100084 China)

H eal transfer and them al stab ility characteristics of supercritical enulsified kerwsene were studied n onler to

reduce the deposition of cathon during the cooling of kerosene Based on the canparison betw een caleulated and experimental

data of kerosene  the num ericalmodel of heat transferw as inproved and proved to be feasbile Based on the abovemodel the

profile contours of each phase and param eterw ere shown numerically and the relations betv een the wall tan perature and heat

flux were obtained The anulsified fuel is superior 1o kerosene i aspects of bringing down the wall tean perature and reducing

the deposition of catbon The more waler content there is i the anulsified kerosene the lwerwall tan perature becan es

Hovever the ncrease ofwater conlent can not reduce the deposition of catbon further
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Fig 1 Taeanperature contour of anulsified
kerosene( 10w € water content)
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Fig 3 Vohme fraction contour of steam
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Fig 4 Mole fraction contour of gas-phase C,
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Table 1 Canparison of carbon quantum between eanulsified and pure kerosene

Heat flux /(MW /m?) 5 10 15 20 25
For pure kemsene/(mol/m*) & 809x 10 "2 L 314%x10°° 3357x1077 5 260x10° ¢ L 3201077
For anulsified kemsene/(mol/m®) L03x107" 620%10° " 2 18x107° 3 44x107° 7 42%1078
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Table 2 Effect of water content on wall tem perature and carbon quantum in anulsified kerosene

Emulsified kermsene

Pure kemsene

Emulsified kermsene Emulsified kerosene

Heat flux/ water content ¥ (wl) water content 100e {(wi) waler content 156 (wi)
(MW /m?) W all Carbon quantm / W all Catbon quantm / W all Carhon quantm / Wall Carbon quantm /
tem perature/ C {(mol/m') tallEeratum."C (mol/m*) tmlperalumfc {(molin*) hmEerahum'“C (mol/m?)
15 653 4 136x1077 663 7 4 41x107° 603 6 2 18x107° 577 4 L 25x107°
20 788 3 326x10°° 770 3 a6 69x10° " 739 0 344x10°® 711 4 2 03x107°
25 1137 0 L 32x107° 1001 9 L91x1077 962 8 7 42x 107" 925 1 139x%10°°
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