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A Study on Burning Rate of Char Particle under Forced

Convection
Xu Changrong  Fu Weibiao
(Tsinghua University 100084)

Abstract

According to the characters of flow field outside a char particle under forced convection
(Re<150), a simplified model for calculating the burning rate of char particle is presented in
this paper. The burning process of front semisphere and that of back semisphere are discussed
seperately. The effect of flow and the effect of ash are both considered. A numerical simulation
of burning process for different type of char is conducted. The good agreement of the
calculating results with experimental date proves that this model is reasonable for Re<150.
Keywords : Forced convection, Char, Burning rate
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A CEBRE T AEETRE TS RB AN E TR mEemag e, %
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TCHLE A S RALTER B S RS A B — SR STLE R

F A 5 2 8 $R58 5 A5 SRR AL RN & B ERRLS & R — N AR SC I T OT 4 SR
@ ek RIR T MAEARR S A TR, S—RARS, EHENER SEE
(RS KE R0 6mm, K 9mm, BLERN 2 mm MRS AR b B0E

SRR 2R 6 mm, K 6 mm , FERSMNERE Sk FIRIBRES LA N &K AR,
R TR A IR R BB RN SRR, RPN, FERRES TR
B T AR A R E, RAS— RS KT RN, - RESWsL b
(BRI K 36 — 64 %, TiRAS —MEAkAEM, BET (3x10° KEE )T
WA EAETEI % (BALL1:1) £100% (BEHK1:1.1) . fE&HL
Bkt BALEER SHS A Rieh, BEURIREM SERM R BUBAL BRI B AL 5 2 K R
H¥. BOTAKH, EECTPHRETSKER, MET ABEES N SHhEKE R
RMATE. R AIGIERE 7 BB s MR A 1 T B S Rk R 1 4 1A
KIGIRE LB,

TF 55 18 B 45 S50 op BB — B (A 2R 00448 3 K 93 D P8 178 L AT 3417 S 3 o S8 3
R - ek P, AXAEERESRERPRA T SU YRR gy
i

. BBITESW
S F AL T8 A B S BE (A 2 B RS R 57
Si+C— SiC (1)
FRAEZAE (298 15K ) FRABEH A A Haog = 73.22 kI/mol , #adt KIGIRIE T,/ 0] dhi il
FEELMUHE:

A Hym = [ Cpdl )
oAb B B IR S RHA R B RGBT RACEEMNG S ( Tn ~ 3000K ) , TG
T EBRALEERAEANAE, (2) R Py Cp REARBACEER 3, B R E R R 5,
g 1 . P e s,

F 1 BRACEER EE BB I BE 0 A4

T (K) 298.15 300 400 500 600 700
Cp (J/mol) 26977 27.092 33.637 38.647 42.090 44.505
T (K) 800 900 1000 1100 1200 1300
Cp (J/mol) 46.264 47.595 48.639 49.484 50.187 50.786
T (K) 1400 1500 1600 1700 1800 1900
Cp (J/mol) 51.308 51.770 52.187 52.569 52.921 53.251
T (X) 2000 2100 2200 2300 2400 2500
Cp (J/mol) 53.562 53.857 54.139 54.411 54.674 54.929

B (2) XfFk 1 Prgth#h, aTRH40iEH 298. 15 K ML 18 LR S RER
1= 12



ZHBMAEEE T, = 1800K . Merzhanov FAEWZ T X+ &P SHS & /i
BUE, BETREVER, BNREFIMBEE Ta < 1800K , [REETH#E
BARREUERRERER. Eil, N TRARSRES R, YHEEBEEYSTES
FiRE, —RIBEERAKBEREOMES TR ERFETT. BNRREREST
PEIREE To . BPUAER T XEREDTS, MEHKIGRETTRS, IWiH T HeE KIS
EREEHURT. F 2 AFEVEEE THAETEHNRSEERNERIGR
B, EREEFAR PORRSERMRITFERKKBEEALRK (2) FHiK.

F2 SHRABEEMREESVIERZ ERXFE

T, (X) 300 400 500 600 700
T (K) 1800 1840 1900 1970 2050
To (X) 800 900 1000 1160 1200
Tu (K) 2130 2210 2300 2390 2480

A REME R SRR & R F LT EERARER T, BB
dfEAP T, SENERFINAEE —ERESG, SRREEURABRERER
mARKE, FEFREIENEE.

FXEEPRAGESRBLEN “WEP” SR, TLUAHRA T AGEBERR
B [[ B — R & T R

=. EHEERSWE
LERESENUAATA TR R AAAZEM, WE 1R, SRR 02
m x 02m x 02m KRGS, WEFFEESRHMTANBIOREIEAD, B
FEFPEEANSRK EEFE ¢ 150 mm HEEWNES, BT RAREH SN
HERETT, EARFEBLRAANEZRERIMNEANAEENEHRE, BT

B
WEE TR
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