5165 1) P EIRVE K22 R (TR AN Vol. 16 No. 1
20164E3 J JOURNAL OF NANJING NORMAL UNIVERSITY (ENGINEERING AND TECHNOLOGY EDITION) Mar,2016

doi:10.3969/].issn.1672-1292.2016.01.008

"L SRR SN T AR R e e ST R s )
rE PR AN S VAR TS 3

(1. B 5O R 2FRE IR S HLAE TRE2- B , V195 B &L 210042)
(2. IR TT AR5 e B2 ], 63T 100120)

[(FEZE] PR TR A S AL A9 PR b b st 5 S5 AR BB 5T . R Gambit ZR PR H AT
W B, R Fluent SR i B N 4 AL PG Bt E AT TR A AR A0S T e AR S i b R S D) 2
SBC A R AT S IR B L AT T BE R 1T SR DA BN T A G R o A S A IR s AR L 2 R R
0 i PR R TR L TR 2 ™ A S T A X A PR e A A B SRR . BT Gambit LD MU R G T 1Y
Rt JER 75 B R i 2305 28 T AR S b B IS 15 % B S SHAE FAI0R .

[EEEIR]  PREE RO BUE R, R S e iR, 4 S I

[FESESITKOI+8 [XEFREBIA [XEHS]1672-1292(2016)01-0048-05

The Effects of Raised Radiation Elements on Radiation
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Abstract: This paper carries out numerical study on the enhancement of radiation heat transfer in forging furnace by
raised radiation elements. The simulated furnace is designed by Gambit. The coupled heat transfer process in the
furnace is numerically simulated by Fluent, from which details information of the flue gas temperature field and the
radiation heat flux density in the furnace are obtained. The effects of furnace wall emissivity and different shapes of
raised radiation elements on radiation heat transfer in forging furnace are analyzed. The results show that, the radiation
heat transfer efficiency can be enhanced by increasing the furnace wall emissivity and installing raised radiation
elements with high emissivity. By changing the size and shapes of the radiation elements, 15% increase of radiation heat
transfer efficiency can be achieved.
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Table 1 The dimensions of the radiating element

K/m Fa/m = /em 4% /em
SEJT 15 15 15 —
i IVEEN — — 15 75
ki — — — 7.5

B1 R EES T HRREL PR A RE

Fig.1 The geometrical model of forging furnace with

cubical raised radiating elements
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Ol ol , ol __ L '
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FEH ki1 b 43 B R A0 B B A R BRI 05 1R 1, 53 50 A 3 0 R 0
3 AR

RIOTAE TR A RBLRIR F IR S8 — RS . B i A T A s EE A L (velocity inlet) , T 3#E FTARA
TR 1473 K, RO FECN 1 m/s, AR Ny 0.33. 3% 8 40 i 2w 10, SR A i i i R4
(outflow).
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Table 2 Calculation results

HEFRLEE/K H PR EE/K FRI I B /(W /m?) SR (W /m?)
1 RZHEERFTTIR(0.2) 1473 1378 41958 47127
2. ARSI (0.5) 1473 1365 42823 47 996
3 AR IC(0.96) 1473 1353 43535 48311
4. GHST I RS T CRFTHL) 1473 1345 46 409 52397
5. GHPFERIV AR T CRTHL) 1473 1347 44 820 50 600
6. L B AA R T (AT HL) 1473 1350 45795 51266
7. BT 7RG T (FTHL) 1473 1340 48243 53969
8. AL IRV FR S oo (FT4L) 1473 1346 47 350 52 827
9. R AFEARERGT T (FTHL) 1473 1351 48 066 53 687
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AL S B AR PR L %0000 FOLEHAN I N
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:H‘}L ﬂ\}i E , % Ej‘ ;F}L (ﬁ %“ &F‘ ﬂ] lé\%/ﬁ%ﬂ fg Rﬁ E%‘i Fig.2 The radiant heat flux and total heat flux through the
. FREHE L 57 IR (T 7) R R RS54 (T8 9) 1Y steel plate in different working conditions
BCRAT SR AT ERIE 254 (T 00 8).
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Table 3 The improvement of radiation heat transfer efficiency

1 2 3 4 5 6 7 8 9
AR IAOR I 0 2.06% 3.76% 10.61% 6.82% 9.14% 14.98% 12.85% 14.56%

5 4w

(ORISR, HE IR T o i oA F R T AT 28088 A HL AR S A DRt P oo R B 6 1
VRBER B P BE BEA TN T AT LR 2 REIHERVEH] .
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(3) FE i S TCAF PARIT L, 38 DK 8 S G P A i S e B [ P e i S R A S 1 MR T, ] R R
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