a3 G2 £ N

Pt
e

20264E2 H 35

doi: 10.3969/j.issn.1001-4837.2026.02.004

AR B EM TN P ESXIENIERELEHER

I
ORAE ARSI AT )R8 4 525024)

W EHARARBBERAMNM BRI EGBABAFR MAAIREENRIL, ETHANITARALE L3N K
BEGAEH < TEEGR BHTEEFESXENETEENER IR AERNA. ZLEAT,ERER FHAM.
WASEEERBRARE, HL2EIMERFFATIELR,. EEFANI MR F, BETFABEMUEEN
MHER, ARTZAAIMBER FARTEAES TEHEIRAG TR TR AGHE LA RRFHLAEX K, @
AR AR EEE, pATERNBARERNRE, 2 MR THENRBERENEREIAEHLT HILRH
W REEXMNM R FRAL SLCERAFHLE.E, BRANT R TR IBERNEREMER BN E
R

KW AR ER BB R oM TREE, TRE R

th[E 4325 : TH49; TK172; TH122 XHERARRRS : A

Non-pressurized structural factors worth considering in heat exchanger

tube sheet design by analysis

CHEN Sunyi
(The Challenge Petrochemical Machinery Corporation of Maoming , Maoming 525024, China)

Abstract: In view of the tendency in the analysis and design of heat exchanger tube sheets to overemphasize technical means
while neglecting engineering factors , this paper, based on previous research results combined with three failure cases and relevant
engineering experience, identifies the issues worthy of attention in modeling, including non-pressure-bearing structural members
and the distortion of actual operating conditions.In some cases , the absence of balffles; tie rods, spacer tubes and partition plates in
the tube bundle model will lead to analysis results inconsistent with engineering practice.In the analysis and discussion of the
cases, analytical models improved to varying degrees are proposed.The synergistic complementarity of finite element secondary
analysis technology , conventional design technology and engineering auxiliary technology to the analysis and design technology is
a better handling countermeasure.Through the discussion of 7 points of understanding across 3 topics—including the content and
integrity of analysis and design, the concept and verification of the analytical model, and the objective resources and subjective
awareness of analysis and design—the necessity of adopting the dual criteria of stress and displacement in the analysis and design
of tube bundles is put forward.It is suggested that in analysis and design, the cultivation of engineering literacy and the conscious
improvement of individual skills should be strengthened.
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Fig.1  Tube head failure treatment
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Fig.2 Blockage of surrounding pipe joints at the scene
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Fig.3 The site of the fracture failure of the hot-protection

porcelain sleeve at the pipe orifice
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Fig.4  Protective structure of the hot end tube port of

waste heat boiler
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