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Analysis of Flow and Heat Transfer Capability in Rod Baffle Heat Exchangers
With Ripple Rods

WANG Xin-Ting ZHENG Nian-Ben LIU Peng LIU Zhi-Chun LIU Wei
(School of Energy and Power Engineering, Huazhong University of Science and Technology, Wuhan 430074, China)

Abstract In this paper, a rod baffle heat exchanger with ripple rods (RBHXsRR), which can take
the triangular tube layout mode, is proposed. It’s more compact than the conventional rod baffle heat
exchangers with straight rods (RBHXsSR) which can only take the square tube layout mode. The
flow and heat transfer capability with water is analyzed by numerical simulation on the shell side of
two heat exchangers with different rods. The results indicate that the comprehensive performance of
RBHXsRR increases about 10% than RBHXsSR.
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Table 1 Parameters for RBHXsSR and
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(c) Mesh of rod baffle part
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Fig. 2 Mesh distributions of RBHXsSR and RBHXsRR
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Table 2 Thermo-physical properties of water

cp/ u/ e/ A/
£ 5. Jkg 1K1 kgm ts™1 kgmlm=3 Wm1l.K-!
g 4182 0.001003 998.2 0.6
2.4 BUBRAIE
BRERSERNE SR 78 WLERRN
Re = puDe
L
_M
U= oA
D, — 4A _ 7D — nnd} — ngnd}

P #D, + nnd; + ngwdy

A, v IANDOEE; p FRAEEE; o A%EREI30 0
KB D, ARBEMBER; M ATRERRRE; A
NFERTEBER; P ARBRIANBREEK,; D,
HFERNR; d AHBIESIME; do RPFFER; n N
BRERE, no BRI

_ . Q

h= SAt,,

_ Atmax - Atmin
 In (Atmax/Atmin)

Atmax = twall - tin

Aty

Atmin = twall — tout

KA1, b BIER Q WEEWIAR, S K
BT

E TR DR LB BRI, R
LR HERE R R FECY

_ Q@ _
BEC = it =

Q/Qo
(VAp) / (VApo)

XA, T HNERETHRIE L, S8R e
WU E Po WFETIR, V O RRBUR &, IR
WEME, N

EEC =

Q/Qo
Ap/Apg

3 BUEARU S SR Hr

B 3 B R RASHA R RN E M=
217 kg/s, SERTE I Re=5000 if, PHFHAEER
SR LR TR, X LRAG, AR
P ALEAL, BRI RAT RSB A7 L E AT 47
WA R ES S, BRFLAIEES, BR
PrfAT AR B RV R IR T AP OT AT IS

BT RATRAEERIN = ATEAE , TEHCH
24 R, EFFTIRTSRRSERBIET BAE, S
H 24 R, BAVE R R I S R A R
AW/, X TR R, MR
RREHEREINT 49 4.22%, NS E G rtag
HE$RT, FRERERESEMN. B 4 BRT FHel
ARAEE AR FIRAT SRR AR
on ERERENEL, MTHERYERRR, &
TE Y PAT B Rl 5 R BE 7 A% S ELAT T TR AT 30k
WHEKHRT, BARE T 4 5.6%~7.2%,
BARRPERIEER T RAEMRT, YRR
B IME S RIETR, HANEIBSTRAT I A S
T EATITHAT.




ERNINIE

gk
RBHXsSR

6000

5500

5000
4500
4000
3500
3000

l,K 1

h/W-m

2500
2000

1500

EFES: PRATRAT SRR R3S E R AT 1761
4 17400 mm #i 4 17300 mm #iH411200 mm
temperature

Vel 3 7 et RS 0 R ABCTRT - it BE 20 A1

B 4 PR SEAFTRTRASRRRE h K
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Fig. 3 Temperature distributions on corresponding cross section of RBHXsSR and RBHXsRR
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