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Abstract

Aiming at the problem of high flue gas temperature at the outlet of the vertical heat exchanger of
the distributed energy system in an industrial park, this paper proposes to add a splitter plate in
the flue gas domain, change the height, angle and length of the splitter plate, and punch the splitter
plate to achieve the effect of heat transfer enhancement. The influence of different splitter plates
on the pressure drop at the flue gas inlet and the optimization effect of different splitter plate
structures on the pressure drop at the flue gas inlet are analyzed and compared. The results are as
follows: for every 50 mm upward movement of the opening position of the splitter plate, the inlet
pressure drop decreases by 12.7%~8.6%, and shows a decreasing trend. When the opening posi-
tion of the splitter plate moves downward by 50 mm, the inlet pressure drop increases by
19.5%~21.4% and shows an upward trend. When the angle of the splitter plate is reduced, the
pressure drop at the inlet will be significantly reduced. When the angle is reduced to 90°, the
pressure drop at the inlet of the splitter plate changes by 58.1%. The hole channel on the splitter
plate helps to release pressure, but is not suitable for increasing the windward area of the splitter
plate.
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Figure 1. Physical model of heat exchanger
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Figure 2. Heat exchanger model grid diagram
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Figure 3. Schematic diagram of inner cylinder of vertical heat exchanger
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Table 1. Optimization scheme of the heat exchanger
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Figure 4. Flow trace diagram of flue gas basin with
splitter plate
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Figure 5. The position of the splitter plate moves up the axial section pressure
cloud diagram of the flue gas domain
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Figure 7. The relationship between height change of shunt plate
and inlet pressure drop

7. SRREEELSAOEREXRE

w7 fzs e ST R~GS), AR A N E (R SR, N AL R 2N, FHdsy
TR TF 1467 B A 1) R 50 mm, N BRI/ 43 308 3.33 Pas2.35 Pa. 1.75 Pa. Jl/ MG FE 4 51N 12.7%.
10.4%- 8.6%, i,

ST ZR (D) (0)FN(T), SR A RSN, N CAb4ast 236K, Horh i g 047 B & 7~ #
3 50 mm, AR KER 5.09 Pay 6.68 Pa, I KIEEEH 19.5% 21.4%, 5 EF&%H . [FR@EE N
815 7, TLAR RS Bl R Rk a5 R e b A b T v B R ek o

4.4.2. SRR E AN OERENRNE

N T T TR e A XN T BRI, AR 7R S e g8 HoAh S5 Mg S ORI B R, L AR oy
WA, X2 WA HATEER . B8 R RO AVIE SRR, FFOMEMTHEY Dk, H
SN 120°5 T (8 NHIRA AT AIB/INE 90°s J7 ROV NHIEA 7 AR Te Al /N2 80°5 7 Z2(10) A4

GRS IR S 45 /N2 60
Static Press
0
302
254
206
158
11.0
62
14
34
82
-13.0 :
{pesesd m (8) O] (10)

Figure 8. The pressure cloud diagram of the axial section of the flue
gas domain with the change of the opening angle of the splitter plate
8. SRR AR AT NESEHMEYIEENEE

DOI: 10.12677/mo0s.2023.124309 3374 R ()


https://doi.org/10.12677/mos.2023.124309

EBRE, MEAE

Wi 8 Fion, i e ARt N R B B R A5, om0 EEE 2 TR i ot A
HhCe [ DU B EH T AR PRI 1 R ORISR T AR 3 LTI AR, B SRR e g AN,
SRR G R T B R R, B R kN B — e RR R LS PR R PN R B A A A Xk

WK 9 Frw, STHTRAD). 8)s OF10), MAO)FHLLEH, MaitRIeHan /N, IRt
S A AR SN, N 1A [ 2 B R B A o BTSR[] 9, W LAFS e M4/ N A 907, MR
FE AR B de ke, N 15.18 Pa, ARAKIREE A 58.1%. (HIE NSRS Mt T/, 20 4k Py 11 1 FAT W S 5
U PPN NT: RS & vt B B G AN a7 Sl s o

(@D

(€D]

7 SN @

54 \ (10D
L}

20 10 100 % 80 70 60
SRR K ATAE ()
Figure 9. The relationship between the angle change of

the splitter plate and the inlet pressure drop
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Figure 10. The 90° angle splitter plate position moves up the axial
section pressure cloud diagram of the flue gas domain
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Figure 12. Pressure cloud diagram of axial section of flue gas domain of special-shaped splitter plate
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