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Temperature profile during gas-solid reaction within

reactor for heat transformer
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(Institute o f Re frigeration and Cryogenics, Shanghai Jiao Tong University ., Shanghai 200030, China)

Abstract: Heat transformer with gas-solid reaction could be used to upgrade waste heat. In this paper, the
transient temperature profiles within the reactor for heat transformer were studied and some basic
characteristics of temperature distribution were analyzed with the variation of parameters, such as T¢,
pcs fe and p,. Through analyzing the temperature distribution profile, it was concluded that with the
increase of pc and p,, and decrease of T¢ and f,, the temperature rise within the reactor and the heating

power for waste heat fluid increased, while the temperature distribution became more non-uniform.
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Fig. 2 Physical model of cylinder gas-solid reactor

HARMNE (MnCl, 5%k A5,

TE I # N R HEAT Ak 2% L
MnCl, « 2NH; + 4NH; == MnCl, « 6NH; +4AH @)
T ERR . AT pe
RTTE)
Horp, AH MR BIKEAE, 47416 ] « mol "5 AS K
RBHEAE . 228 ]+ mol '« K15 JLAH I H A SCk
(81,

J i e, NH; MR & N B ) 3 238 5E
Y HGE AN, 5 MnCl, #4762 i, 7™
A KR R A, A N B T A DL R AESME s, i
511 MR, RN I AR . AR 1L Y TR
(CEEiT=r
1.2 HFERBHEIRKE

SRR LIV 7 P ek B 43 A B, AR SCOR 4R A
R (fRm) . B3 AR AL SR A . 3
BT, EMNNE r BISME o R . ZEEL
Y57 (R B 019 A, EAT AR R 35 T S A A IR i
224y, ERE BT m e 25 (R0,
Xof ¥ BE 3 53 A EAT SR A

/
complex reagent:
MnC1,-graphite

P (T)= exp(— 2

NH,

axial 11 | heat
. . l
direction exchange

® 060 0060 0 0 0 O 9..iud
2 3 45 6 7 8 9 10 |fl

i 16

radius direction
B3 A% J) % AT 0 o A7
Fig. 3 Nodes distribution of radius heat transfer model
TR N ok B, Oy A 2 B Rk L
HREXWANSE. AR RWEE o fIER 1



* 312 ' ’ﬂﬁ T % iﬂl—i /5658%
ARG “> TEIT R BAME o b TR 5 1A £ R B

TAER SRS R, REES 0, E

pe K (>1.0X10° Pa), W] ZE 5 W g 3B 19 15 (Ag) ‘ e (Te—T 1 s .

B3 X T30 A A B B TR BT 2 B )l :

BERE . VR F IR fw%ﬁﬂrw JZ LB 5 A £ 4b T3
(D TR EWAE S, RitERmE g T RS

S 5 T=Tc p= pu(Te) (9
(2) BT AN A I AR EE Te A 5 1.3 SHER

(3) I VLB o TR RE S 554 P WA 72 1 £
e PRI SCOR T — 4 B

) 15T B A R R TR Gt 5 8
e AR LR e, HEERE o %) KT
L0 HE AT T 28 P A8 A1

HRAE R B A . AT LA I 8 4 R
T 4 7

HIBRBE (4 1. R0 B ) — 269 ¥ 2 Bt
PR FEAT IS A . 1 45 i T ARG A1 S Bl .
BB LB AR & Oy

e(a)=1—2 — (17‘fg)[v2+ ("U(;*'Uz)l‘]%

Qg Jg

(10)

ERMISEF, RNAHENTBEH MnCl, « 2NH; |

2T 10 0Ty by MnClL o« 6NHL . Blfi 5% NH, 4 fisr, M

*9r T ar ) X N

n : I I R Y R WL BE o ¢, 53 30l

o () [1+(1 S RS bl R }+ ()

_ eLx)= o )T M. € ONHy
S — 4N hi—"l Ny = 1 fJA‘j‘[— 5 Js f
t Se 2 (11D
Lt 5 e i ¢ (o) = e E =2, +
P / Mz
dx W Pe— P (1) 1
&A= % 6) ffp} A T eCe (2)
g
A Ar. n HEE ACHCH: 1.0187 X 1077 F2 N B [ G R A0
s A1 1850 A=+ — ) 13)
TR 2 iR BN AR r Abs AF BRI RS RAR I SR IR RS
(NH,) myfes, Hit how = har 2 |00, Chavs — haz ) a4
1 RERYESH
Table 1 Parameters of reacting reagent
Apparénl Mass Equivalent Trlue Density of Molar Thermal
grapbltc fraction of . TheArr.nal[“] healf;r?nsfer densll.y of ammonia , volume capacity
density, graphite, MnCl; « nNH; conductivityt'!J, coefficient, graphite, o, /m® + mol~! /] kg 1
o S /% A/Wem™1leK! haw 0¢ - -

/kg e m~? Je/ 70 /Wem 2K /kgem? /kg s m™ vy v Ch Cin
100 30 2 10.9 150 2260 1.42 82X1076 162X 106 233 554
100 30 6 11.7 550
100 50 2 13.9 150
100 50 6 14. 8 550
150 30 2 12.8 150
150 30 6 14.0 550
150 50 2 15.5 150
150 50 6 16.1 550

(@D Molar volume of MnCl,
MnCl, « 6NH;.

« 2NH;; @ Molar volume of MnCl,

M 6NH3 H

® Thermal capacity of MnCl, « 2NH;; @ Thermal capacity of
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