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Abstract

At present, regenerative heat exchangers can greatly increase heat transfer efficiency and tem-
perature efficiency, and can meet the requirements of special heat exchange conditions. But under
the condition that heat transfer temperature, heating time and pressure drop have been deter-
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mined, the traditional method cannot complete the design of regenerative heat exchanger. This pa-
per proposed a new design method of periodic regenerative heat exchanger which takes the pres-
sure drop and the heating time as the double convergence standards. This method overcomes the
design difficulties of the regenerative heat exchanger in the periodic heat transfer process, such as
different flow rates and flow time constraints. And the calculation problems of the bidirectional
heat transfer length, heating time, pressure drop and temperature distribution are solved. The
method proposed in this paper simplifies the design process of the regenerative heat exchanger
and has a strong engineering application value.
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Figure 1. Extended temperature front
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Figure 2. Effects of the fluid characteristic velocity on M
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Figure 3. Effects of the length of regenerative heat exchanger on M
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Figure 4. Effects of heat storage medium particle size on M
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Figure 5. Effects of heat storage medium particle density on M
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Figure 6. Effects of heat storage medium particle specific heat capacity on M
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Figure 7. Effects of heat storage medium particle thermal conductivity on M
B 7. ERN RPN SHRRRT MBS0

LR, B BRI B S LR DL 3 IR X T A RE R R B, DR
FECLE RS e, REEPEECRMBR . AR SRR, & T — @ HUE 5 B A e R UK
SIRET . TiAh, SRR URBURIRL AR ] LES A AR e IRV o RIS S 406 A2 A T e O BR
SRAFIT, MU B RER 1 A B AR BN U AR R AR L

DOI: 10.12677/app.2021.1112050 427 I EEY/BEH


https://doi.org/10.12677/app.2021.1112050

E W %

4. BRABAZLITNA
4.1. ERR A EREE

M TR & A SR R A R O B 2%, B A LS IR, WRR AR SE R & A

BAESHIB TR, TR R RERL AR R O A SR AR AN R S L SRR B R, 18
FIMRCER WA 8 FroR. FH0FIX— R, LA FEAIINES A A XU bR, B0t 18T OS8R & et
U SINE, MR T XA A E A 18] s AR BE A ST SR R, PRARTH SRR AN K 9 B

Figure 8. The actual effect that the heat exchanger needs to achieve
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Figure 9. Design flow chart of packed bed regenerative heat exchanger
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Table 1. Basic setting parameters of regenerative heat exchanger

=1 BRRABRARNERRESH

T H LX) Hl
EUPHEAA Mm 5
HENPEE s kgm™ 2776.8

RE U047 bR Jkg 'K 850
JEIA SRR Wom K 19.6
HAIRTLBE R - 0.4
PRt DR K/MPa 600/5
PR DEE/E K/MPa 350/4.95
A IR DR K/MPa 300/2
AR D E/E ) K/MPa 550/1.98
FAM/ TR LN =2 kg's™! 100
A I kg's™! 50
e ) h 1
¥4 HNS (8] h 2

TSR 2 Pos, ST MR e R E AU A M A S M 2R T IR O A BT R
LV AR, FEAR TR A8 VAR A T, HURR AR IR LR, AT S B S RO, PR A At il
THEAEREAT T E A
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