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TypesTypes

Tipos de Trocadores de Calor

Tipicamente, os trocadores de calor so classificados em funo da
configuraode escoamento e do tipo de construo.

Trocadores de calor de tubos concntricos

Escoamento paralelo Escoamento contracorrente

imples configurao. !sa"se o conceito de con#eco para a troca de
calor

$aior performance %uando utili&ado escoamento
contracorrente
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Types 'cont.(Types 'cont.(

Trocadores de calor com escoamentos cru&ados

)letado com ambos osflu*dos no misturados

+o"aletado com um flu*do$isturado e outro no"misturado

) mo#imentao do flu*do ocorre perpendicularmente ao outro. e for
aletada,

as aletas impedem a mo#imentao do flu*do na direo 'y( %ue
trans#ersal -direo '( do escoamento principal, fa&endo com %ue
a temperatura #aria emfuno de e y

) nature&a da condio de mistura pode influenciar
significati#amente odesempen/o do trocador de calor.
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Types 'cont.(Types 'cont.(

Trocadores de calor casco e tubos

Trocador de calor casco e tubo com um passe no casco e um passe
nos tubos (Contracorrente)

Geralmente, so instalados c/icanas'0affles(para aumentar o
coeficientecon#ecti#o no flu*do do lado do casco, indu&indo a
turbulncia e um componentede #elocidade na direo do escoamento
cru&ado. )p1iam fisicamente os tubosredu&indo a #ibrao
decorrente ao escoamento.

2 n3mero de passe no casco e no tubo pode ser #ariado, isto
4

2ne /ell Pass,

T5o Tube Passes

T5o /ell Passes,

6our Tube Passes
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Types 'cont.(Types 'cont.(

Trocadores de calor compactos

o utili&ados para atingir superf*cies de transferncia de
calor muitograndes ' 7 899 m:;m
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2#erall Coefficient2#erall Coefficient

2 Coeficiente Global de Transferncia de Calor> essencial para
%ual%uer an?lise de trocadores de calor.

2 coeficiente calculado em funo da resistncia trmica total
'conduti#a econ#ecti#a( - transferncia de calor entre dois
flu*dos.

Porm necess?rio %ue a s superf*cies este@am limpas
'incrustaAes(e semaletas.6ator de decomposio Bdresistncia trmica
adicional su@eitas a decomposio.

amos utili&ar cpara flu*do frio 'cold) e hpara quente (hot)
Portanto, o coeficiente global de transferncia de calor pode
ser

representado por:

( ) ( )

( ) ( ) ( ) ( ), ,

D D D

D D

c h

f c f h
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R RR

hA A A hA

= =

= + + + +


	
7/26/2019 Apres Trocador

7/20

2#erall Coefficient2#erall Coefficient

( )o

Eficincia global da superf*cie 'efeti#idade da aleta(

D D

o

aa

c or h

A

A

=

rea superficial de total 'aletas mais a base eposta(

a eficincia de uma 3nica aletarea superficial de todas as
aletasa

a

A

A

e uma aleta plana ou um pino com comprimento F for usada e uma
etremidade)diab?tica for suposta, temo4

( )tan/a

mL

mL =

, partial o#erallDcoefficientp c or h

f c or h

hUhR

= +

:6ator de deposio por ?rea 'm ;H(fR Table DD.D

Besistncia de conduo da parede ' ;H (wR

D;:

': ; ( sendo t I espessura da aletam h t =
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Para trocadores de calor tubulares e no"aletadosPara trocadores
de calor tubulares e no"aletados

, ,

D D D

D ln' ; ( D I

:

i i e e

d i d ee i

i i i e e e

UA U A U AR R! !

h A A L A h A

= =

+ + + +

i = superfcie interna

e = superfcie externa

D

D Di e

U

h h

=+

Desprezando a espessura do tubo e a deposio, temos:

D

D

DD D

i e

U"

h h

=+Parede plana
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F$TJ $et/odF$TJ $et/od

$dia Fog das Jiferenas de Temperaturas" T/e Fog $ean Temperature
Jifference 'F$TJ( $et/od "

) form of +e5tonKs Fa5 of Cooling may be applied to /eat
ec/angers by using a log"mean #alue of t/e temperature difference
bet5een t/e t5o fluids4

Dmq U A # =

( )D :

DD :Dn ;

m

# ##

# #

=

E#aluation of depends on t/e /eat ec/anger type.D :and# #

Counter"6lo5 Leat Ec/anger4

D ,D ,D

, ,

h c

h i c o

# # #

# #
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F$TJ $et/od 'cont.(F$TJ $et/od 'cont.(

Parallel"6lo5 Leat Ec/anger4

D ,D ,D

, ,

h c

h i c i

# # #

# #

=

: ,: ,:

, ,

h c

h o c o

# # ## #

=

+ote t/at #c,ocan not eceed #h,ofor a P6 LM, but can do so for a
C6 LM.

6or e%ui#alent #alues of UAand inlet temperatures,

D , D ,m $% m P% # # >
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Energy 0alanceEnergy 0alance

2#erall Energy 0alance

)ssume negligible /eat transfer bet5een t/e ec/anger and its
surroundings and negligible potential and Ninetic energy c/anges
for eac/ fluid.

( ), ,h i h ohq m i i=

( ), ,c c o c iq m i i

=

fluid ent/alpyi

)ssuming no l&'p/ase c/ange and constant specific /eats,

( ), , ,p h h i h ohq m c # # = ( ), ,h h i h o$ # #=

( ), , ,c p c c o c iq m c # #

= ( ), ,c c o c i$ # #=

Leat capacity, r s ateh c$ $

)pplication to t/e hot (h)and cold (c)fluids4
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pecial Conditionspecial Conditions

pecial 2perating Conditions

Case 'a(4 $h$cor his a condensing #apor ( ) .h$

+egligible or no c/ange in ( ), , .h h o h i# # #=

Case 'b(4 $c$hor cis an e#aporating li%uid ( ) .c$

+egligible or no c/ange in ( ), , .c c o c i# # #=

Case 'c(4 $h$c*

D : Dm# # # = =
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Problem4 2#erall Leat Transfer CoefficientProblem4 2#erall Leat
Transfer Coefficient

Problem DD.O4 Jetermination of /eat transfer per unit lengt/ for
/eat reco#eryde#ice in#ol#ing /ot flue gases and 5ater.
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Problem4 2#erall Leat Transfer Coefficient 'cont.(Problem4
2#erall Leat Transfer Coefficient 'cont.(

( ) ( )m,/ m,cc% !) T T=

( ) ( ) ( )5 oc c /D; !) D; /) B D; /)= + +

( ) ( )( )

i, : i,D 85

ln J ; J ln
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Problem4 2#erall Leat Transfer Coefficient 'cont.(Problem4
2#erall Leat Transfer Coefficient 'cont.(
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Problem4 2#erall Leat Transfer Coefficient 'cont.(Problem4
2#erall Leat Transfer Coefficient 'cont.(
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Problem4 2#erall Leat Transfer Coefficient 'cont.(Problem4
2#erall Leat Transfer Coefficient 'cont.(

Problem4 2cean T/ermal Energy Con#ersionProblem4 2cean T/ermal
Energy Con#ersion
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Problem4 2cean T/ermal Energy Con#ersionProblem4 2cean T/ermal
Energy Con#ersion

Problem DD.4 Jesign of a t5o"pass, s/ell"and"tube /eat ec/anger
to supply#apor for t/e turbine of an ocean t/ermal energy
con#ersionsystem based on a standard 'BanNine( po5er cycle. T/e
po5ercycle is to generate : $Heat an efficiency of
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Problem4 2cean T/ermalProblem4 2cean T/ermalEnergy Con#ersion
'cont(Energy Con#ersion 'cont(

Problem4 2cean T/ermalProblem4 2cean T/ermal
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Problem4 2cean T/ermalProblem4 2cean T/ermalEnergy Con#ersion
'cont(Energy Con#ersion 'cont(
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