FoI30INENUNUT amauaulunsssuanudumile 1n
Yol wwdnsel dnsaTuegaed
INTINM AN TN NN AUIFVIAINTINATOING
= = XTI ar
AUZATIUMITOWINNHWUS WL 5. BATUY WAt 5eEIUNSTTUNG
9
6. 919, 1029 AUAIEYA ASTUNIS
wel. a7, 3Tan! adoawiny ASTUNS
WAL A3, O WINTIUN ASTUNS
q(
9. A5, 1Y A1TIANA ASTUNT
UNAnge

y ¥

1 ar s =) ‘é Q
Tudildumsanuilynmosiuanudunioslunad31nd Iddndorgaild

PRge P = w 9/ 9 s A 1 = o
gangiinAmenmeuenasuulsiusyadusounTaeldvdnnmsanubanguidsnnuion,

= =) <& o o o A
uazauydlfidunsdiarnunTeaszuruialdvunindane Jagiszasdionmamas;l

-4

2 o 2
wovladmiumInssaennuduuaznisuialuifledagimovumadavie Tnuldneszdiou

YN o = =& 3 = ot a o 3 o n’: aal =) ] Y
AT AAT IS HIFIAUAFTATUAT TSIUIUIB U IWNOUAS Llﬁ’.l‘u'lel‘I’l\ifTﬂ\‘!’JﬁiJ']!‘]JiEl‘lJmH‘Uﬂu

4 Y

wdourtuauedtldnailadnduniseonuuuronsunseanard  91An1SIsenUIIe

=y

fvualdmsnidewnlsgangl

=y ¥

N ¥ F
dmuenviotly lamufiiiaue Buaz 1955 usndesilamia

1 & o a
nualdtsznovmnnauianigesdiauisaviwaman 1dazatnnzanisoiinwa

- =y o o ¥ ) = = 1
masdFadamaninnmanmsanuianguidwnuioutyunsdinnunseaszuin ldees
o ) e ¢ o - 5t
auyysal mmgﬂﬁawmwamaﬂgﬂsmuﬂﬂiﬂmmmﬂzﬁmmmﬂmamﬂﬂgnmwﬁau
{ a =1 H w @ & 5
Tasmraanmseinszd lfillunssliiaeandostulignuuuaiuduinsuramandy wa
1 ar o~ == 1 T o 3 = o dy g 9
wuhesstuyndszmslunansdl  Senannldiwad ldonmsitetiannsaldnsld ns
ASsufvunadadmuvonmuduuuased  anudunuadududa  anudunuiuny
= Y] Setay '3 1
anuduidou  uazanudurouiman lagldfuavnnitinrediduguneinnuaes

@ w el & A A = o o = dd o
AASINUALLY  HUABANINAD RN DULFITINNDITDARNDYYIAA 3.3 wWosidua



o ar v
MnHaTIRIs IinTsruas i mndadunzwuduile Snguesieioglnd'in
nnfigaiilnasnudunnnhidiutu saduvosgungineusndumelurehgs

] o
dhuiledondnfivhlddsuaamudulsuliadags  anumisauuunuszasaaielTinm
anuduLLaLAuLazaANeuised  vwene lulimaduanudumndasidiudedl

1 o e 1~ ﬁd’ 1 d' - f a cg -

meludsieiinsuenudn  lunsdifvuaneainyhnanumnnemuiunieoas

dndannuludedmineueniianas Snaldanudulsuiaaaanas



"Thesis Title Stresses in Pressurized Lohg Pipes Above Fire

Author Mr. Pakorn Satthumnuwong

M. Eng. Mechanical Engineering

Examining Committee Asst, Prof. Dr. Apiwon Polchaj Chairman
Assoc. Prof. Dr. Jumlong Limtragool Member
Asst. Prof. Dr. Wiwat Klongpanich Member
Asst, Prof. Dr. Anucha Promwungkwa | Member
Lect. Dr. Det Damrongsak Member

ABSTRACT

This study concerns long pipes acted upon by internal pressure, and placed above fire
that causes circumferential variation in external temperature of pipes. This problem is considered
under the thermoelasticity with generalized plane strain assumption on the pipe section. The
purpose is to find closed form solutions for stress distributions and for displacement of pipe
material. Both analytidal mathematics method and finite element method are employed, results
form both methods are compared, and then a design procedure for the pipes under such loading is
devised. From an intensive search, the circumferential variation of the external temperature is
presumed so that the stated problem can be splitted into three problems that can be solved.
Mathematical results based upon thermoelasticity with generalized plane strain condition are
completely obtained. The closed form solutions by analytical mathematics are checked by
reducing the load to classical cases with known solutions. They absolutely match case by case.
So, the result is claimed realizable. The comparison of analytical results to those obtained by the
finite element me_thod in terms of radial stress, tangential stress, axial stress, shear stress, and

Von-Mises stress shows excellent agreement, i.e. the highest root mean squared error is 3.3 %.



Numerical results from both analytical and finite element methods show that the pipe
material closest to the fire bears the highest stresses. The large difference in external and internal
temperature causes high Von-Mises stresses. The axial strains reduce both axial and Von-Mises
stresses. Pipe sizes have no effect on the stresses if the ratio of internal to external radii does not
change. When the pipe size is kept constant, thicker pipe or smaller ratio of internal to external

radii causes less Von-Mises stress.




