Specification A tubular cracking furnace Field of the invention The present
invention relates to a tubular cracking furnace, especially to a method for
arranging heat transfer intensifying members in the ethylene cracking
furnace, and a tubular cracking furnace using the method. Background of the
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only greatly decrease the yield of target products, but also produce coke seriously.
The coke would deposit on the inner wall of radiant tube. The formation of coke
on the inner wall of the radiant tube is greatly disadvantageous for the regular
operation of cracking furnace. The coke adhered on the inner wall of the radiant
tube would increase heat conducting resistance and stream resistance of reactant
fluids in whole reactive system. The increase of both heat conducting resistance
and stream resistance will be against primary reaction.

Industrially, cracking furnace decoking has to be performed periodically due
to the coking on cracking furnace. The interval between decoking is called “run
length . Usually, at the end of the every “run length”, due to the coke layer, tube
metal temperature (TMT for short) would tend to exceed the maximum (generally
112577) of tube material requirement.

Therefore, it will help to lengthen the “run length” and increase the cracking
furnace’s processing load, if the coking in the cracking furnace is suppressed. To
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suppress coking, it is necessary to decrease the secondary reaction as much
as possible while maintaining the primary cracking reaction in radiant tube.
Therefore, it should be avoided to unnecessarily heat the product of the
primary reaction above the highest temperature of cracking temperature
range and to retain, excessive reaction time in the radiant tube. In addition, a
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adhered on tube inner wall surface. If the resistance by the boundary layer could
have been reduced, heat transfer efficiency will be greatly intensified. The
twisted-tape tube in CN1133862C is developed base on such principal. The
twisted-tape tube arranged in the radiant tube will force to change fluids flow
from plug flow to turbulent flow. Thereby the fluids will have a strong traversing
flush effect on the tube wall, thus the boundary layer will be destroyed and got
thinner. As a result heat transfer resistance nearby flowing boundary layer is
decreased, and heat transfer efficiency is intensified.
In this invention the “twisted-tape tube ” and related members are all called
with general name of “heat transfer intensifying member”, this term refer to all
members arranged in the radiant tube that be able to force to change fluids from

plug flow to turbulence flow and thus to destroy and thin the boundary layer. It is
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plug flow to turbulence flow and thus to destroy and thin the boundary layer.
Itis 2 not only restricted to "twisted-tape tube". Although heat transfer
between radiant tube and inner fluids could be intensified by arranging
twisted-tape tube and alike member, it does not necessarily mean the more
the bettiy The, readzon is that, when th%members are arranged in the radiant
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tube having heat transfer intensifying members.

Preferably, said at least one heat transfer intensifying member further
comprises a second heat transfer intensifying member, which is arranged
downstream of the first heat transfer intensifying member, with a distance less
than Y, maximum affected distance of said first heat transfer intensifying member,
preferably arranged between 0.7Y and 1.0Y.

Preferably, said at least one heat transfer intensifying member comprises a
third heat transfer intensifying member, which is arranged downstream of the
second heat transfer intensifying member, with a distance less than Y, maximum
affected distance of said second heat transfer intensifying member, preferably
arranged between(.7Y and 1.0Y.

Preferably, said at least one heat transfer intensifying member comprises a
fourth heat transfer intensifying member, which is arranged after the third heat
transfer intensifying member, with a distance less than Y, maximum affected

distance of said third heat transfer intensifying member, preferably arranged
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fourth heat transfer intensifying member, which is arranged after the third
heat transfer intensifying member, with a distance less than Y, maximum
affected distance of said third heat transfer intensifying member, preferably
arranged 3 between 0.7Y and 1.0Y. Preferably, said heat transfer
intensifyin mem?er is a twisted-tape tube. Preferably, the twist ratio of said
Rﬁ@’t’@&l’ca{bgé¥ id tween 2 and 3, the twisted tape has a twisted angle of
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The present invention has following advantages:

1. The present invention could achieve the best enhanced heat transfer result
with given number of heat transfer intensifying members, by optimizing the
locations of heat transfer intensifying members in the radiant tube.

2. Because of the addition of heat transfer intensifying members such as
twisted-tape tube to the radiant tube, the heat transfer boundary layer is thinned
and the thermal resistance is decreased. Thus, the method according to the present
invention could greatly improve heat transfer efficiency of ethylene cracking
furnace and minimize coking inclination, therefore, the processing load of the
ethylene cracking furnace is enhanced and the run length is extended.

3. By using the ethylene cracking furnace of the present invention and relying
on its own potency of conventional furnaces, the ethylene cracking furnace could
enhance its processing load by 5% ~7% and extend run length by 30% ~100%.

Description of figures

Fig.1 is a schematic drawing of an ethylene cracking furnace using two pass
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enhance its processing load by 5%-7% and extend run length by 30%-100%.
Description of figures Fig.1 is a schematic drawing of an ethylene cracking
furnace using two pass 4 radiant tube type 2-1 or type 4-1. Fig.2 is a

schematic drawing of the radiant tubes arranged in the cracking furnace as
shown in fig.1, in which two heat transfer intensifying members are arranged
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surface of the twisted-tape tube tangentially. And thereby, the thickness of

the boundary layer on the inner surface of twisted-tape tube are destroyed
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amecigiely; After H?S&ié‘t%??‘i@?ré?@f%@szﬂ%w3, it is 2.5 in the embodiments. The
heat transfer intensifying members arranged in the radiant tube could direct the
in-process materials flowing forward helically other than straight ahead, so that
the in-process materials passing through inside twisted-tape tube strongly flush the
inner surface of the twisted-tape tube tangentially. And thereby, the thickness of
the boundary layer on the inner surface of twisted-tape tube are destroyed and
become much thinner, so that the heat resistance nearby the flowing boundary
layer is much smaller. Therefore, the heat transfer efficiency of twisted-tape tube
could be increased.

Before the in-process materials in the radiant tube pass through the surface of
twisted-tape tube, the in-process materials flow in plug flow type, the tangential
speed of which is almost zero; immediately after the in-process materials flow
through twisted-tape tube, the flow type of the in-process materials is changed
abruptly, and the tangential speed of the in-process materials increases rapidly.
After the in-process materials pass the twisted-tape tube, the tangential speed of

the in-process materials is falling off and trending down till zero along the axial
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through twisted-tape tube, the flow type of the in-process materials is

changed abruptly, and the tangential speed of the in-process materials

increases rapidly. After the in-process materials pass the twisted-tape tube,
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Plﬂ)s 3 Stﬁgusl,gc%%tcp ‘tawlf?s %:cihtape Qllﬁ)e is arranged downstream the first twisted-tape
tube, with a distance less than the “maximum affected distance Y of the first one,

preferably arranged between 0.7Y and 1.0Y; the third twisted-tape tube is arranged
downstream the second twisted-tape tube, with a distance less than the “maximum
affected distance Y” of the second one, preferably arranged between 0.7Y and
1.0Y; the arrangement of the forth one follows similar rule. In addition, the
location of the last twisted-tape tube at each pass should not be less than 40D
away from each pass tube end to meet mechanical strength requirement. When the
radiant tube end couldn’t be arranged with a twisted-tape tube any more, and if the
other parameter especially the pressure drop could meet requirement, the
twisted-tape tube might also be arranged before the first twisted-tape tube. The
distance between this twisted-tape tube and the first twisted-tape tube should be

less than the “maximum affected distance Y of this twisted-tape tube, preferably
6



away from each pass tube end to meet mechanical strength requirement.
When the radiant tube end couldn't be arranged with a twisted-tape tube any
more, and if the other parameter especially the pressure drop could meet
requirement, the twisted-tape tube might also be arranged before the first
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between pressure drop of the radiant tube byt f run lengt
the A1 %&%?e%@& D SHTARE SRS PRTS th) ﬁ%smseg?oqo e fig.1),

arhacly exd impletesminb oz pee breattsaesie rdniemsifyngomesctiens seotene 2, radiant
A958R ARE0 BAs Fadiant WR%idRaS )N cRARD BEAP %f fheyRdiaRkeld of

tube is totalet/ Qorowded with six heat transfer intensifyi % members 7 (see

fiyienmeteihtne RelanprisrerintErsiyRt e masrictis ehvielthape

tubeX(sesrdiing) i thiedi Actortbe lﬁmvmastmdlﬁetssub@dadpnsfedr&a:wmmwae by
Ea%%d@f q}lkﬁ(:%% HVRIER '&185 &ﬁ?ﬁhg Pés,QﬁP “hIHRe ﬁk%”ﬁﬁ?ﬁber of
upstream reme pomt Irst SS ra antt be meta

{avitedatape trheS), RabseRrABEEd 1s determined. Two heat transfer intensifying

members 7 were arranged in each pass radiant tube, that is to say, each group of
the radiant tube is totally provided with six heat transfer intensifying members 7
(see fig.2), wherein the heat transfer intensifying member is the twisted-tape
tube.(see fig.5).

Project A: in the first pass radiant tube, a twisted-tape tube is arranged at a
location which is 25 times the first pass radiant tube diameter D upstream of the
extreme point of the first pass radiant tube metal temperature (TMT), namely the
location of 25D. Another twisted-tape tube is arranged at a location which is 30 D
downstream of the extreme point of the radiant tube metal temperature. In the
second pass tube, a twisted-tape tube is arranged at a location which is 25 times
the second pass radiant tube diameter D upstream of the extreme point of the
second pass radiant tube metal temperature, namely the location of 25D. Another
twisted-tape tube is arranged at a location which is 30 D downstream of the

extreme point of the radiant tube metal temperature.
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location of 25D. Another twisted-tape tube is arranged at a location which is
30 D downstream of the extreme point of the radiant tube metal temperature.
In the second pass tube, a twisted-tape tube is arranged at a location which
is 25 times the second pass radiant tube diameter D upstream of the
extreme point of the second pass radiant tube metal temperature, namely

the 0SSRt 28 Un BSL PRI STRALERH dUbBed L WiRlFddaPs: WiRscAtighranged at a
Volvigtida 3¢hizldasvAStreaes ahihéirekipassapdimttofithe daginetetube upetedam of the

E%&}Bﬁié‘tug%iﬁﬁp&i??ﬁ@ 't'i“ﬁ%'i’.e fist p?&&i&%‘éi?{ﬁﬁeb?ﬂé’tgﬂ%@ﬂg Rutde Bnother
arranged at a location which is 45 times the first pass radiant tube diameter
Brisddantofthe isxAERREBEIM of theearp Il Q 0. Heppstream of the
tempaiatpiinAondtier indiiadtape thbalisanipegadrat ddogatigacshitpissd@ube, a
r f t [ int h i b t rat

RAQUESISETLRL IE e el SIAIAPRICH S S TR ARE MR pass
rslignesuhe deupatepiddndaran wbehgisxiearopaatehihosasovsttpasteradiant
pebet wkthe &%@péb Mm&smﬂé&r&r i?bh@tﬁ&?t@b@fﬁb@fﬁtlaﬁ@aﬂgwhﬂfa locaftion which
twi -tape tube is ar ed at a location which is 1 ownstream of the
e T B e TR e ot BB e R e e
pass Pagiget fibe) dhevisret pape tadians athengetidseddentonbeishaisanged at a

lieas dneviirst PassHpdiaRitahe giameiss Rrapsifeant AithfeRABNGRAALPLS the
the first pass radiant %e g&etal temperagure. Anpther twisted-tape tube is
hi

SPERESA PHTolioM\wnithtls P51 oBiHedPst s AlutSMPFaRY S yianother
fives rabsazaitiia ulse anRiag ¢dnpperaloatinitheksdons pasP tdoayrstream of the

WistaAdaRmILBE inaTIgss et adesRtibWhishiséRpBIsR e BRARNICPGSE pass

radiant tube diameter D upstream of the extreme point of the second pass
ragranmﬁ@ AP RS AR ALTARSEth &Y fhi ‘é%‘-’fé‘b@ill}‘&é‘ igsa‘f&ﬁaaasaﬁﬂs second

Mimdmmmlmize Jcﬁ@n&ﬁwn@trepsﬁrthMe)é_xhemgtpmm gfcine sdcoredgeasnd pass
[ﬁﬂlﬁﬂ[ t4Be rﬁlﬁ%&lt@ﬂllﬁ‘?ﬁ?ﬂf@ -AHBIREE %i&%}t?ﬁ Rﬂ)%sitsug’t‘?aﬂged at a location

tws,ted;tage tube is arranged at a location whic 5 times the first pass,

Mhishiitute dhArerBeRRIaRoriEaareniat slithersricaphaasadagdiant tube

mbaametaptempssature. Another twisted-tape tube is arranged at a location

PR L T PSRN i
RthqBcistidn e thebihpasheasienhipasdismpiet Rupsgparaighe extreme
ppsiteamfafsthpaxtiekiiamotnbef thetsk tomgppassreadians e thai@d-tape tube is
5%%%@ YEa location which is 20 D downstream of the extreme point of the first
pass radiant tube metal temperature. In the second pass tube, a twisted-tape tube is
arranged at a location which is 35 times the second pass radiant tube diameter D
upstream of the extreme point of the second pass radiant tube metal temperature.
Another twisted-tape tube is arranged at a location which is 20 D downstream of
the extreme point of the second pass radiant tube metal temperature.

Project E: in the first pass radiant tube, a twisted-tape tube is arranged at a
location which is 30 times first pass radiant tube diameter D upstream of the
extreme point of the first radiant tube metal temperature. Another twisted-tape
tube is arranged at a location which is 25 D downstream of the extreme point of
the first pass radiant tube metal temperature. In the second pass tube, a
twisted-tape tube is arranged at a location which is 30 times second pass radiant

tube diameter D upstream of the extreme point of the second radiant tube metal
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Another twisted-tape tube is arranged at a location which is 20 D downstream

of the extreme point of the second pass radiant tube metal temperature.

Project E: in the first pass radiant tube, a twisted-tape tube is arranged at a
location which is 30 times first pass radiant tube diameter D upstream of the
extreme point of the first radiant tube metal temperature. Apother .
HRRSRSHAASE- éﬁetkearr%gea-a%ﬂaehﬁoﬁ AFRRGE DS o dBRRLRB M s 25 D
dowarseqaont of the fiesttpase raahiant tobetheetabtemgenadsse rindthet secbad metal
p&ﬁgé%rg twisted-tape tube is arranged at a location which is 30 times

second pass radiant tube diameter D upstream of the extreme point of the

secoRdGissiaht tihEmdiEt PIehpehanirdubhotnbr itliddana Blede granged at a
doranged whiclodation wihieb i8R PagovabBteamled thaaxremp pgwtrehtheof the

p adj . rature. lect E: in the,fi SS. -
RS B TRl TR M R OB Bisted-tape
tibeplasatrangast aibe loraie Mhighstredmldfdpansiteamed ditg rfiresapsint of
thdiafitduhadnetel devepenatul e tengihaityisted-tapesdobeds pasangetlaftatube, a
IRcRlion which s Sk R downsiream ot e URME RO of{he ISt vadiant
R}{I}é ?neEaP?empera ure. Prg?he secondapass radian S(u e, a ?\Nis egﬂaﬂ% ?ube
isberdidjugter Hlogutisamtitiilc 2atinpe peveindipiesorsdrass tageant tube metal
glampetanicunsisaerofha QKirgRepRiNt OherERRM nASs IBdANMIURARIER 35 D
tem erature.(ﬁr}gt%herttwsted-ta wﬁals ar(i%g e ataIBcatlowhlch is 3{5

O RO Fefd E%"P&R@B%. RESk AR NPT g perature
tempEraiect Projoctt@: fivthpdistrpdisstddiamt autyestetivismedttdpeituboragged at a

poranedveh RHqsafiomwaichs firsipes hsifiat rase RIARIMPS YRIEIRS of the
D upstream of the eerENmﬁ point of the fjrst aa%)radlant ube metal
i

S P N dthe fNfwidtEd- 138 TuBRIL R aMDSd JRSHb AR SRIEHCHs 4bnother
Buvicedstmeantubtthe @xtneged pmint dddaé dinstvdaish radidft inbéowatdteam of the

RSB ING SR RASFa iR t'%uﬂ@iﬁ%?aiat@ﬁl {H8BNERARBnd pass

location which is 15 times the second pass radiant tube diameter D

e P o5 L BRE RSp T ErIRE S éb hdd5aEe YAt AR tiibd nlffs the second
empendiare. dubetlkatvitieDtags tdaensodrthagedrengeationfnthichhésdifd pass

Pagﬁwp%i?ea e%ltqg Eﬁ%‘ﬁl?eo%q{[o%éﬁ\g?s%&- Sﬁl[?ed@%%ggge fttﬁl location

temperature.@rolectrﬁé(m the first pass radiant tube, a twisted-tap€ tube Is

Arhaclyde 40 DictaiBRIGARBNAE e thvES MR RPdDhadsthsdatarPRshasameiant tube
Béastreapeaitine.

Project H: in the first pass radiant tube, a twisted-tape tube is arranged at a
location which is 10 times the first pass radiant tube diameter D upstream of the
extreme point of the first radiant tube metal temperature. Another twisted-tape
tube is arranged at a location which is 45 D downstream of the extreme point of
the radiant tube metal temperature. In the second pass tube, a twisted-tape tube is
arranged at a location which is 10 times the second pass radiant tube diameter D
upstream of the extreme point of the second radiant tube metal temperature.
Another twisted-tape tube is arranged at a location which is 45 D downstream of
the extreme point of the radiant tube metal temperature.

Project I: in the first pass radiant tube, a twisted-tape tube is arranged at a
location which is 5 times the first pass radiant tube diameter D upstream of the
extreme point of the first radiant tube metal temperature. Another twisted-tape

tube is arranged at a location which is 50 D downstream of the extreme point of
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extreme point of the first radiant tube metal temperature. Another

twisted-tape tube is arranged at a location which is 45 D downstream of the

extreme point of the radiant tube metal temperature. In the second pass

tube, a twisted-tape tube is arranged at a location which is 10 times the

second. pass radiant tube diameter D upstream of the extreme paint of the _

e SR ARG ARG UBE! é?anpémmd}bFﬁﬁﬁsm%%%a%eatawred-tape tube is

arranged at a [loeaiiom wiicbhisigl3 Dinewnbtezooat] thesexttémet jaint dfi dhecter D
ek LG Al emARE I PR (BRI AATE RHATHURE Bmperature.

twisted-tape tuﬁe IS arrange%é13 at aHI)[Z)?:%tﬁon W |(§f] ]Llsé‘{S%ﬁmes_theq#I petature

: ] Irst pass
RABRIRETUDY HRdriaRs R itratimnsethat axtpsatiopombishie ﬁ@sﬂéﬁmﬂ%stream of
thbeeialdgvperafute: Addihenibésiectibpanpdratisa@rranged at a location

hichds 5 f int [ b I
e T e R anged a2

location whidhletd shféerens lecasionpaédha dristedraridnkaamacharaiset

of the extreme prietietHip AesOdisadianpiRm e etalliReRRIAIBIEo FARIIRAI-tape

twisted-tape tybe is arrarﬁ%i i,[ta ocation which is 50 I% own Heam of the
extreme-point pf the radiant ﬁ.,f...gf%.ﬁ.stemperat- 2 ass

projects are showneimthetabist 1dobadletnl differenipoeations ofithe downstream of the

twisted-tape tyhe gf each project, The lacation of fwisted-tape tube The .um
location of twisted-tape in the first pass tube in the second pass upstream of

the downstrean*BPHETIRSHEm BPERE BN e adi ETHE® A AN My d§mperature of TMT

Pafsous maxiddim maximum tagdperature of TMZ3emperature of IMT

Draiaoet C A0 10 A0 15 reiaet D20 2N N 200 Drnipoe + 1 C 2N
J LU TTUJCLL U 53U 10530V 1LY TIUJCLLD o9 2V o ZU TTUJCUU L U £9 JU

Propesibct F 2085 20 35 Projelc & 15 40 15 40 |Fdject H 10 45 1d 25

re of JMT temperature gf TMT Project A 25 30 25 30 Prpjgct B 45
Rigyre of J¥! f

Prejeet > 50 539 By comparing tpe operation pgrameters of the cragking

forace provideg with 25 30 25
Project F 20 35 20 35
Project G 15 40 15 40
Project H 10 45 10 45
Project I 5 50 5 50

By comparing the operation parameters of the cracking furnace provided with
twisted-tape tubes according to different projects (see tablets 2, 3), under the same
operation condition, it is found that all the cracking furnace of nine projects reach
to the end of the “run length” due to the fact that the radiant tube wall temperature
is finally higher than the maximum temperature of TMT, at the same time the
pressure drop of the radiant tube don’t reach the operation limit. The effect of
projects A, F, G H are much better than the others (A is the best), since the run
length of the cracking furnace is lengthened obviously. In the tablets, SOR stands
for the start of run of cracking furnace, EOR stands for the end of run of cracking
furnace.

Tablet 2 contrasts of all kinds of projects

Project A Project B Project C
SOR EOR SOR EOR SOR EOR

10



twisted-tape tubes according to different projects (see tablets 2, 3), under the
same operation condition, it is found that all the cracking furnace of nine
projects reach to the end of the "run length" due to the fact that the radiant
tube wall temperature is finally higher than the maximum temperature of
TMT, @at thesame timetthe ple sure drop of theradiant tupe don't reachrthe
oper tibeetinsie TR tfectidf2 pro éHt@A E G2 H [are*thtich betfe? than He?
others (géei&lthﬁobesﬁ); smqesthe run,jen jth@b the cracking|furpace js 0.5
length %?Qréc])bwou [n the tablets, SOR stands for the start of run of
crackin ace R |stands for the end of run of cracking furnace. Tablet 1
contrcié}tglmraﬂlt@héﬁ of pr&?@ctsl FidflectA BdiectB BAdjectC SOR FOR380OR
FOR S@B.EORn10:feed rate (T/h) 41.2 41.2 41.2 41.2 41.2 41.2 steam to
oil ratio 0.5 0.5 0.5 0.5 0.5 0.5_COT(coil outlet temTperatura) (0) 830 830 830
830 8 TMT-TME Run length(dal}'86 41 44
Tablet Buodntraktéa@f al| kinds dbprojects ProjectdD Project E ProjeddF SOR
FOR SOR FOR SOR FOR Feed rate (T/h) 41.2 41.241.241.241.241.2
steam to oil ratio 0.5 0.5 0.5 0.5 0.5 0.5 COT(coi] outlet temperature) (0) 830
830 830 830 830 830 _|hlet Srermtesig el pAIKRIFTOTFPISGH length(day)

46 48 54 Tablet 4 contrastegfjalt kinds|of prajegéstroject G Projegiddr

Project| SORFOR S RSI(:) R S%Bﬂ:c O?{ed ratﬁdﬁlh) 4]S'8R41'2 4&&{

41.2 432412
Feed rate (T/h) 41.2 41.2 41.2 41.2 41.2 41.2

steam to oil ratio 0.5 0.5 0.5 0.5 0.5 0.5
COT(coil outlet
temperature) ([1) | 830 830 830 830 830 830

1B 4

Impact on run
length TMT TMT TMT
run length(day) 46 48 54

Tablet 4 contrasts of all kinds of projects

Project G Project H Project 1
SOR EOR SOR EOR SOR EOR
Feed rate (T/h) 41.2 41.2 41.2 41.2 41.2 41.2

steam to oil ratio 0.5 0.5 0.5 0.5 0.5 0.5
COT(coil outlet
temperature) ([1) | 830 830 830 830 830 830

Impact on run
length TMT TMT TMT
Run length(day) 52 49 42

Example 2 :

An ethylene cracking furnace using two pass radiant tubes type 4-1 (see fig.1),
which comprises: a high pressure steam drum 1, a convection section 2, a radiant
tube 3, burners 4, a radiant section 5, a quenching boiler 6. It has a yield of
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steam to oil ratio 0.5 0.5 0.5 0.5 0.5 0.5 COT(coil outlet temperature) (0) 830
830 830 830 830 830 Impact on run length TMT TMT TMT Run length(day)
52 49 42 Example 2 : An ethylene cracking furnace using two pass radiant
tubes type 4-1 (see fig.1), which comprises: a high pressure steam drum 1, a
convection section 2, a radiant tube 3& burners 4, a rad(i&n section 5, a,

I
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tiadigahtubgssietatdhspymgded mber ferHecalisansliepmtons members 7(see
Rroectwhdrcietieshpase dadianihiubesi fiwisiedriape Whadsaikaegadpt @be (see

Iﬁ)c ebrc;n which is 25 times the first radiant tube diameter D upstream of the
exirerne point of the first radiant tube metal temperature, namely the location
of 29tromabtAerimibeedittsippastheaibiantdnged atwisicaitapovhide its301@nged at a
gunseaniehths oxremePai aliiistiadiantduhe metabieMper@idifodmh of the
thet secondjé)as be .atwsqied-%mﬁtube t%arran%ed ata Ioc%:it?lﬁn %})l h |st. ¢
SXUAS RADGOLANS FALARNHY dHRRRSE (PPSAHEF e B J8Frﬁ om0
dbibe skootiwrradiastetibepmetiabeerperaangedantely theckicatiowbidsDs 30 D
g@%ﬁf&%t%f@t'ﬁﬁ@ee;t@%ﬁl@ ﬁfﬁ?&@%ﬁdﬁ%ﬁ ﬁﬁ%ﬁ@g@’@g%@??tﬁnperatilre. In the
ownstream of the extreme, point of second radi ube metal temperature, .
ﬁ*?‘é?éléf BASH iHB%iré prisicdiarg Emﬁéﬂ-%ﬁ@&%g% %i%’éﬁla‘f’ iffbdtion times
mmw% rh.tdhmﬂﬂt_uﬁesdiaﬂiamrtlﬁbelmamm ﬂm:stne‘ammn‘ framExtoethe _second
otk HRkARUARb LR RSB RIE 1S Cu i HICs AYSIRAIARE IWAGIRI-tape

arranged at a locati hich is 10 D downstream of the extreme point of the
plésgq:gagé}q at a location which is 30 D downstream of the extreme point of

second radiant tube metal temperature.

Project B: in the first pass tube, a twisted-tape tube is arranged at a location
which is 45 times the first radiant tube diameter D upstream of the extreme point
of the first radiant tube metal temperature. Another twisted-tape tube is arranged at
a location which is 10 D downstream of the extreme point of the first pass radiant
tube metal temperature. In the second pass tube, a twisted-tape tube is arranged at
a location which is 45 times the second radiant tube diameter D upstream of the
extreme point of the second radiant tube metal temperature. Another twisted-tape
tube is arranged at a location which is 10 D downstream of the extreme point of
the second pass radiant tube metal temperature.

Project C: in the first pass tube, a twisted-tape tube is arranged at a location
which is 40 times the first radiant tube diameter D upstream of the extreme point
of the first radiant tube metal temperature. Another twisted-tape tube is arranged at
a location which is 15 D downstream of the extreme point of the first radiant tube
metal temperature. In the second pass tube, a twisted-tape tube is arranged at a
location which is 40 times the second radiant tube diameter D upstream of the

extreme point of the second radiant tube metal temperature. Another twisted-tape
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tube metal temperature. In the second pass tube, a twisted-tape tube is

arranged at a location which is 45 times the second radiant tube diameter D
upstream of the extreme point of the second radiant tube metal temperature.
Another twisted-tape tube is arranged at a location which is 10 D

downstream of the extreme point of the second pass radiant tube metal )
f&%é%ﬁﬁ?é!%%j@c@é?%ﬂﬁ’é‘ MRS dbd JAMERERER OIS S FFRgaeint of
thadecatid madrhinhib 4 Oriinad sciimp dirstunadiant tube diameter D upstream of

the eiﬁrg R9Ih ?ﬁéhﬁlf&sgﬁ"élg'%i&fﬁetﬁ%tagl RO ﬁ‘ﬁ)%tqg"rarrat%%ed at a

twisted-tape tube is arranget at a location which Is 15 D downstream of
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{phierattrs. Brfelt EAMREYiIRL BallCAanIKS! ASwridied-GpRisleam of the
am:agreplmiiat lofc o hivshiphsis ﬁ@ﬂﬁmlemtbte_rﬁﬂabmwmmauhe tiarsetend pass
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temperature. Another twisted-tape tube is arranged at a location which is 25

PrdoRaiRBLRS tHamstteRebaifisrnse flsthsasyFamamaileohtisg second pass
tadipatatbse e thctsegenaipassAiuiben twisted-tape tuline s anangedaataalocation

ORFHEN. bi%§®ﬂ£?[%%ﬁ'?%f‘?§18”&tf’é‘1%§r Qf'ﬁ‘{“owﬁ?edéé%‘?}&;,gf@ﬁdiant tube

distance of the extreme point of the secon ;Ess radiant tube m
{eR1pkIaRPET AHERher twisted-tape tube is arranged at a location which is 25

D downsjeea: Ghtieceftikerpaspaimb©f shevssednd passtiadianiiiednatal location
CMRR"AYE times the first pass radiant tube diameter D upstream of the extreme

point of the first pass radiant tube metal temperature. Another twisted-tape tube is
arranged at a location which is 35 D downstream of the extreme point of the first
pass radiant tube metal temperature. In the second pass tube, a twisted-tape tube is
arranged at a location which is 20 times the second pass radiant tube diameter D
upstream of the extreme point of the second pass radiant tube metal temperature.
Another twisted-tape tube is arranged at a location which is 35 D downstream of
the extreme point of the second pass radiant tube metal temperature.

Project G: in the first pass radiant tube, a twisted-tape tube is arranged at a
location which is 15 times the first pass radiant tube diameter D upstream of the
extreme point of the first pass radiant tube metal temperature. Another
twisted-tape tube is arranged at a location which is 40 D downstream of the

extreme point of the first radiant tube metal temperature. In the second pass tube, a
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Project F: in the first pass tube, a twisted-tape tube is arranged at a location

which is 20 times the first pass radiant tube diameter D upstream of the

extreme point of the first pass radiant tube metal temperature. Another

twisted-tape tube is arranged at a location which is 35 D downstream of the

extreme point of the first pass radiant tube metal temperature. In the second
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radlan em ec e Tirst pass ra upe, a

RRSeHTE % MRG0t B R v L TR the ALE pskiond pass
radiant tube matabtempmpmrearzhmfthmr tawts e uintibe theafirsngedsit a location
R@Hi@ﬁtlwh% LR RTREARILES- tﬁe%Qﬁéﬁw'?sﬂﬁacﬂetﬂ@@ééﬁaaﬁ&%draaﬁm tube

ocatfn which is 45 D downstream of the extreme point of the first pass
FA8IAh SIS temperature. In the second pass tube, a twisted-tape tube
is arrBngedtal:aitochtidinrsthichssrddiimasee sdvanttdpagerathentstulveanged at a

PRIRSR" Qh?ﬂ?t{§%ﬂﬁé'§etﬁétfﬁ‘§le?%9§“¥ﬁﬂi}ﬁ $660NH PASR @'ﬁg&&&?n of the

metal temperature Another twisted ape tube Is arranged at a location which

RS B ol Bfrein HiéhdExtramaespdittianthd Wt omieiRlssieaRsHttiise Another
matabteraperatitke.iPrajeatigeth thedinsicaasm radidacit tihes(n Dvidipaispeainbef the

gxﬁféﬁ{kgg&ﬁ FOE2YRRED ﬂﬁdiatw" 0Ll R%ig%%?tgigf‘é trmlrriéag&%ﬁa pass

upstream e extrem pomt 0) St pass ra e meta

whrpeawr@eﬂﬁéwmwarw@wwﬁaﬂaéﬁwa 1patigewHisrsRegnd pass
Rdownsiteadi ahther D upstream of the extreme point of the second pass radiant

tube metal temperature. Another twisted-tape tube is arranged at a location which
is 50 D downstream of the extreme point of the second pass radiant tube metal
temperature.
The above-mentioned projects are shown in the tablet 5.
Tablet 5 different locations of the twisted-tape tubes of each project

The location of twisted-tape The location of twisted-tape
tube in the first pass tube in the second pass

upstream  of the | downstream of the | upstream of the | downstream of the
maximum maximum maximum maximum

temperature of TMT | temperature of TMT | temperature of TMT | temperature of TMT

Project A 25 30 25 30

Project B 45 10 45 10
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extreme point of the first pass radiant tube metal temperature. In the second
pass tube, a twisted-tape tube is arranged at a location which is 5 times the
second pass radiant tube diameter D upstream of the extreme point of the
second pass radiant tube metal temperature. Another twisted-tape tube is

arrangedatato

Ereitd &

L

tube metal t

tionwhich—is 50 D downstream

of theextremepg
ve-mentione

. £ 4l
ITILOT UTe

pass ra
mﬁ@o\m in the

Bolet 5. Tablet &

pinperature. The
» Aifferent locatio

n3yf the twisted-

pfojects

e

W&)ﬁg ach pr

iV VT 7a) anAQ fllb

olect The locatio

amn - tho firet nacd

nﬁ twisted-tape

o inthe cee

location of

Nnacc rnatran

'\2r\§ tho

vViolCu LuPb |49

sojastrEam of t

CHruaic 1irot PuQ

héWipstream of th

UueC 11 uic oo

e3downstream of tHe

N
LILA®.] PMQQ UPQLI CaQll

maximum m

mUr uaic

Bdmum

p@ﬁ;@y@ maxin

YR temperature

QOHTMT temperg

TMT temperatur

Brgiset € 40 15

fTMT Project
4015 Project D |

N5
3 50 3520 Pro

tyre of TMT temg

efgture of

E 30 25 30 2°

1014

25
5 rnjprf

P2(e35120 35 F

rdject G 15 40 15

» 30 ProjectH 1

%5 10 45 Proje(

o306 50 5

50B

tividedhpsa B SparaRbARB Ndtid o ea Fdisdettat thre smbleloPprob;

- SR P T e

erent projects (s

o 'Eéﬂéét’ggﬁeﬁae&é’%?r"égi?&d with

e ip(}der the

Faige dperatush coataishai thefothrr st ihthefhasthThisjiekesausedhdtis much

ISHEEN

tem ratur,
]?ﬁat‘@f)’ﬁ

of hycjanu
creased enormous

wall d
1S .1
y, It

Lo
IC&FQS ?h

i

S
in

viously at .
{ Hwy maximum
ere are

rRBrRCEpHbE et Aagiat Mbet BORdasteared mirvioushl Bf H@RRTHe TMT at

gOR Weses:dO® Bivsanaibl of thanareadnaiuinarsdsdananed
'%%d&lgtl%cﬁ T381e5t4t EEse

B

cracking furnace is longer.

ctB

mo

roject
Ele WO

Tablet 6 contrast of all kinds of projects

8¢ between the
r%s,s the I‘EICI) fénsg(alRof the

Project A Project B Project C
SOR EOR SOR EOR SOR EOR
Feed rate (T/h) 41.2 41.2 41.2 41.2 41.2 41.2
steam to oil ratio 0.5 0.5 0.5 0.5 0.5 0.5
COT(coil outlet
temperature) ([1) | 830 830 830 830 830 830
the maximum
tube metal
temperature at
SOR() BASE +13 +10

Tablet 7 contrast of all kinds of projects

Project D Project E Project F
SOR EOR SOR EOR SOR EOR
Feed rate (T/h) 41.2 41.2 41.2 41.2 41.2 41.2
steam to oil ratio 0.5 0.5 0.5 0.5 0.5 0.5
COT(coil outlet
temperature) (1) | 830 830 830 830 830 830
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Feed rate (T/h) 41.2 41.2 41.2 41.2 41.2 41.2 steam to oil ratio 0.5 0.5 0.5
0.5 0.5 0.5 COT(coil outlet temperature) (0) 830 830 830 830 830 830 the
maximum tube metal temperature at SOR(0) BASE +13 +10 Tablet 7
contrast of all kinds of projects Project D Project E Project F SOR FOR SOR

FOR
ratio

FOR

steam ¥9Bil fatio 0.5 0.

AP AN — !
URFUR FEtcu

05%.5 0BH YRS

SORESK soR

ate(Trh)41:241-
0.5 COT(colil ot
830 83330 15 theumaximum tube me
Tablet 8 contrast of aa|

kinds of projects
OR Feed rate (T
5 0.5 0.5%.5 0.5

2412412412
itlet temperature)
tal temperature af
Project G Project |
/h) 41.2 41.2 41.2

COT(cdiPoutlet te

41 2 —steanrtooit
0) 830 830 830
SOR (0) +8 +2 -2
H Project | SOR
41.241.241.2
mperaturé) (0) 830

830 830 830 830 830 the maximum tube metal temperature at SOR (11) 0

+2 +8 Example 3 : An
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|\ Ry Amp = \\J\I\J ||

\AARIAIN] \I\Jlll |

BT
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convection section 2, a radlawuect G Project H Project 1

SOR EOR SOR EOR SOR EOR

Feed rate (T/h) 41.2 41.2 41.2 41.2 41.2 41.2

steam to oil ratio 0.5 0.5 0.5 0.5 0.5 0.5

COT(coil outlet

temperature) ([1) | 830 830 830 830 830 830

the maximum

tube metal

temperature at

SOR (1) +2 +8

Example 3 :

which comprises a high pressure steam drum 1, a convection section 2, a radiant
tube 3, burners 4, a radiant section 5, a quenching boiler 6. It has a yield of

An ethylene cracking furnace using two pass radiant tubes type 2-1 (see fig.1),

ethylene of 60 kilo-ton per year. The cracking material uses naphtha.

the end of the run length and allowable pressure drop limit, the number of
twisted-tape tubes to be arranged is determined. Two heat transfer intensifying
members 7 are arranged in each pass radiant tube, that is to say, each group of the
radiant tubes is totally provided with six heat transfer intensifying members 7
(see fig.2), wherein the heat transfer intensifying member is the twisted-tape tube

According to the difference between the pressure drop of the radiant tube by

(see fig.5).

location which is 25 times the first pass radiant tube diameter D upstream of the
extreme point of the first pass radiant tube metal temperature, namely the location
of 25D. Another twisted-tape tube is arranged at a location which is 30 D
downstream of the extreme point of the first pass radiant tube metal temperature.

Project A: in the first pass radiant tube, a twisted-tape tube is arranged at a
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tube 3, burners 4, a radiant section 5, a quenching boiler 6. It has a yield of
ethylene of 60 kilo-ton per year. The cracking material uses naphtha.
According to the difference between the pressure drop of the radiant tube by
the end of the run length and allowable pressure drop limit, the number of
twisted-tape tubes to be arranged is determined. Two heat transfer,

MRSIRARGNBATS PP ot WIPKTTGERPH B IDALEANER Al dplO iR Rs Hdrich 1s 25
saye e doh ol gfdber adciiantubb esamental ) ppytidechwithishekaanttapefat of the

. i ' (see i 1 : T
RESR RS, PR b IO IRIEI0. REiery R RENIUATE 958, Another
PadrpdaRs, éumstéo%%gﬁﬁo@ﬁs%A%@éﬂiawillﬁbaﬁo%%acﬁqwstmﬁ& of the
thartiisbpags radidd ssbendiyasiendianpsireamehinengxératuecpoint of the

first Nt tuhe | r | tio :

e T TR IR e P
tRrRHomewM N tietOxttane theirdiost thesfirstdians rabradtaiséemBlarpstream of the

tempaiatupdin6 o1 theesefiond pass tuhgiaa twisied-taReaube ispianeed Mnother

ARSI 70 TSEIC, P ARES BHRR MO BT ES Riream of the
upstream the extreme point o he "secon pass radiant tube meta

fxpatatnnhamdly fiestqusiorndfaps tubnotbel tongpetatape tibthis second pass

aiRNgedALRReAOMIMBICH TSR R dawnsicama! WeiaxTens aars ahidecond
aat tube metal temgeratur Project B: in the first pass
|

second pass radi ,

P&éﬁaﬁ?@%‘éﬁ Eﬁ‘g‘%s LMEISE o HRSUEFPIN UAtAE SAEEROPIINERTsTHS fRgond pass
tladifirst phesmathdnenybe disracfen@hapsiasicdefape teberenserpogadhtielocation
WRIARSS GBI s meial SMperaluenfpliRl drvigieddaprdYRRdSradiant tube

arranged at a location which is 60 D downstream of the extreme point of the
et dCIREIH fube metal temperature. In the second pass tube, a
twistddetaparizibehs arrahge fitradoeationnghRiiojecd Atiomes Bieisecdodngabst the

T S Tl ey L (e AR Toad (see

Id@&¥? Wwhich is 60 D downstream of the extreme point of the second pass
radiaWY hepetha pialdessipgrdbuteo Cangdredfiha eradking fansedesy Ushig compared

AT A R LS PRI o
@gg%@ﬁ@%@@&i@éﬁg@gw§%g Jumissteqt of the present invention is longer
than that of project B under the same other conditions (see tablet 10).

It is observed from tablets 9 and 10 that the run length of the cracking furnace
improved by using project A of the present invention is longer than that of the
cracking furnace using project B with regular processing load, even if the
processing load of the cracking furnace improved by using project A is increased
by 7%.

Tablet 9 contrast of all kinds of projects

Project B Project A
SOR EOR SOR EOR
Feed rate (T/h) 25.6 25.6 25.6 25.6

steam to oil ratio 0.7 0.7 0.7 0.7
COT(coil outlet
temperature) ([1) | 830 830 830 830
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the ethylene cracking furnaces using two different projects, it is found that the
run length of the cracking furnace using project A of the present invention is
longer than that of project B under the same other conditions (see tablet 10).
It is observed from tablets 9 and 10 that the run length of the cracking
furnace improyedbyusingproject A of the presentinventionis iunTer than

that of the cra¢ciiRBAflirnge téing project B with regular processing|load,
even if the procrsagthg load of the crackvig furna¢ce imprower by using project
A is increased 700 T laﬁtQ ¢ontrast %f all kinds of pr éﬁcts Project B
PrOjeCt A SORH+OR U\JI\ FORFeedrate \Tllh) 25-:625:625-:6-25-:6 steam to
oil ratio 0.7 0.7 0.7 0.7 COT(coil outlet temperature) (0) 830 830 830 830 17
Impact on run length TMABLIM T 0RO IRRGGF GIRKIAG &S Jrafpetsl0 contrast of
all kinds of projects Project B Prgject A SOR FOR SOR FOR Feed rate
(T/h) 27 27 27 stLeam-tg-eLLﬁj)tio oMY 8 7 0.7 cOTUS Butlet

temperature) (0) 830 830 830 830 Sokvact EORuN|lefgh TMTEDRIT run
length (day) 35 34 Exampled An egalyle ne %acklng Q,;,rnaue using tvo pass

radiant tubes type-2-t{seefig—1),—whichcomprises a highpressure steam
drum 1, a conveétfdmdeciidn®, a rédblant tubé 3,|bubhérs 4, drddiant section

5, a quenching|beiter@onbwiich|the radiant tubg includes 48 groups of type
2-1 tubes. Ithas the yicld of ethyleng pf 1005, | 45 830

Impact on run

length TMT T™MT
run length (day) 35 54
Example 4

An ethylene cracking furnace using two pass radiant tubes type 2-1(see fig.1),
which comprises a high pressure steam drum 1, a convection section 2, a radiant
tube 3, burners 4, a radiant section 5, a quenching boiler 6, of which the radiant
tube includes 48 groups of type 2-1 tubes. It has the yield of ethylene of 100
kilo-ton ethylene per year. The cracking material uses naphtha.

As is shown in fig.2, four heat transfer intensifying members 7are arranged in
radiant tube 3 along the fluid flowing direction, wherein the heat transfer
intensifying member is the twisted-tape tube as shown in fig.5.

In the first pass tube, a twisted-tape tube is arranged at a location which is 25
times the first pass radiant tube diameter D upstream of the extreme point of the
first pass radiant tube metal temperature. Another twisted-tape tube is arranged at
a location which is 30 D downstream of the extreme point of the first pass radiant
tube metal temperature. In the second pass tube, a twisted-tape tube is arranged at
a location which is 25 times the second pass radiant tube diameter D upstream of
the extreme point of the second pass radiant tube metal temperature. Another
twisted-tape tube is arranged at a location which is 30 D downstream of the
extreme point of the second pass radiant tube metal temperature.

“before improvement” is the example of the conventional cracking furnace
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kilo-ton ethylene per year. The cracking material uses naphtha. As is shown
in fig.2, four heat transfer intensifying members Tare arranged in radiant
tube 3 along the fluid flowing direction, wherein the heat transfer intensifying
member is the twisted-tape tube as shown in fig.5. In the first pass tube, a
twisted-tape tube is arranged at a locatjon which is 25 times the first pass
PRUREH tIER ATARNES B bR TR TRE SRt HHE HTRTGH FHBCREst Al example of
thdiant¢kbeznietahtenmpenatae. vinbtter twistechtaper tultensiyiapgedmbar by the
P EEBds B DARURSIEAM QhimEriee RANLALIG S RASS: under the
adiant tube metal'temperature. In the second pass tube, a twisted-tape tube
RRHI LR URNLC R WhishRYD thak Sk euselaidtpisiepadhened pubstantially
diaingteflkLpstdanredtidbe exitdoneafpainhofdhelsegofidnass iagiavidedewith the
I . Another twisted-tape tube is arranged at a location which
@@Qg%ﬁgaoﬁvng%gm of the extreme point of the second pass radiant tube
metal temperature. "belatl¢inbtsrsriant ok thecsaskipelsriecsonventional
cracking furnace 18 without IB t transfer intensifying members, "after
improvement" is the example St YHe! PRERITEHG ordh
transfer intensifying member bgthe presgmethodsBRrCcompRagod ga(g, EOR
parameters of two cracking furnaces ynder the same ogeration condition, it

iS fouﬁé%é@fﬁe@éﬁﬂ@ngth is left§thened €dbdtantalfif-Ond the ftlePrate js 41.2
redyced, aJitsle aftgy the cra(:kir(gjgrnface ig providedyvith _the twysted-tape ) 75

tybesTabletTTcontrastof thecracking furnaces pefore improvement after

improvement IsathAORGOR THéRBoth dA/ROR Feé¥rdte (kg8 41.2178.5

it S bat ]

O i MR, BR75 0 TRATR OISR heastuner.1gso
. Ui 12924,V TLT7T0.9 uci 1atc (Ry7i1) vwanm gt LOJU 1LU0T7.0

1650.0 17000 1650MUM 875798607 9304.4 89(838828|5 rusDighgth [(B&28.5

38 56 19 CLAIMS 1. A tubular crackinjggfurnace, aspecially an etbhéllene

c

rackidg Resh (day)

fnace Nrov
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comprising a convection section and a or dual radiant section(s), at least one

pass radiant tube arranged in said radiant section having at least one heat

transfer intensifying member, characterized in that, Said at least one heat

transfer intensifying member comprising a first heat transfer intensifying

member, which is arranged at a location between 10D and 25D upstream of

the extreme point of said at least one p 2nt tube metal temperature,

wheréin Aistthalianeradkinetefurhsad atsleastbine passthigtiant twhekimayifigrnace,
[ ahers, 2. r I

B B B O e pass

FdiABErtERS aBRRRRInda Sador ikt SEHRR RYARSIRHnkEAYE MBEr hidtickansfer

I eiisifgathdadmbdeansiefithediisedeathnansfer intensifying member, with a

dist { ' i f said fi t fer

g e T ASEE S ARG SRR
g caasY YirEaee BRGroin ¢b draiir2ngasardclelpedinntigtvaegas 49D and
[B5t apstReah tiangferdriensidyipsimeambaicanpisinggetprdheatiiansi®e metal

isnsiying mermber Wch i ananged dewnotigar f e SeCaT et e
ranster mténsitying memser, with & distance less than Y, maximidm affecte
brvarededt Saiastecoranedt ramseenbemsnsifying member, preferably

arranged bebyeatPaélindnehAn &€ dbcOrtibYlas 61aRkiNg “KRARIRPAAGINEIR, said

ol G e A0S T RSt iAo S RUINTNS rSBHIBER (i ELond et

transigedideasdlysmn ot thbahird/ hisdt tarmsfengatk kifyimginermbdr, thithfarst heat

ﬂi?@@gg 1%@3@311@ rﬁf@fﬁmebfp @Jfﬁ?tﬁdéﬂ%)stﬁ?ﬁ%e f%%s?%fﬁaﬂ“ic‘lﬁlngéﬂéﬁﬁﬁ{eﬁffected
intensitying.me I, preteraply arrange enveen . an . .
BARFErEKAR u‘fﬁé e%se&o%ﬂ ¢ dpeRst YH}%h‘é‘r%E‘é%‘?FZed’ﬁ%‘ﬁ@Pl%aﬂranged

beavtamSi@Nirteddifiig member is a twisted-tape tube. 6. A tubular cracking

furnage A%‘B‘iﬂi&ggﬁ%a@:‘{g RuRPLLIREA PNt e MIRLFALR 95 SR that, said
twisted-tape tube Is between 2 and 3, the tape has a twisted anﬂle of 1%%. t?p'ansfer

AltlAnacdadaab HARHEE RGNS MEmecRArRIL D8
ImkesiBengabetinbeh andd@0B. 26anged downstream of the second heat transfer

intensifying member, with a distance less than Y, maximum affected distance of
said second heat transfer intensifying member, preferably arranged between 0.7Y
and 1.0Y.

4. A tubular cracking furnace according to claim 3 , characterized in that, said
at least one heat transfer intensifying member comprising a fourth heat transfer
intensifying member, which is arranged downstream of the third heat transfer
intensifying member, with a distance less than Y, maximum affected distance of
said third heat transfer intensifying member, preferably arranged between 0.7Y
and 1.0Y.

5. A tubular cracking furnace according to claims 1-4, characterized in that,
said heat transfer intensifying member is a twisted-tape tube.

6. A tubular cracking furnace according to claim 5, characterized in that, the
twist ratio of said twisted-tape tube is between 2 and 3, the tape has a twisted
angle of 180°.

7. A tubular cracking furnace according to claim 6, characterized in that, said

Y is between about 50D and 60D.
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8. A tubular cracking furnace according to claim 1-4, characterized in that,
said at least one pass radiant tube is type 2-tor type 4-1. 9. A tubular cracking
furnace according to claims 1-4, characterized in that, said at least one pass
radiant tube is type 2-1, said first, second third and fourth heat transfer
intenéifying member is Shi(vx_/iste -tape tubes, and only arranged in the second,

pass fadiaritRIYer fERAHIBEFESR IR ebRihghocbiipcderized n that,

shatattierizedrio that radidmadibatisutypés2tyiae Ryie shitl first, second third

and fgurt ] ifyi IS, twi -tape

in _thegf'irs‘ltQ :ﬁr?dﬂ{ égﬁggﬁ%%?gz%a&ﬁ%%&@%%&ﬁ% 1y tﬁa Atétﬁéag?%rac in that,
1

it sRtlofR P CTamRN benis A¥Rs ekt i Wil itshidaenshithisd ad Tourth
type 4rdneidifitshssédarditeinoband fawikidbaipeanshes, intrhsififingrme@delin the
%5%\8}? eéjégg% &%ﬁﬁu@e’?d only arranged in the second pass tube. 12. A

ubular u

racking furnace according to claims 1-4, characterized in that, said

radiahPrubdid W pecdackingdfrsacieaerrr éhng ndabusH Heaghraasterized in that,
niRNsiiinamaBwes isjpwisted;tapgdubies, akansed thithediist fngiiebend transfer
Pr?tse%s{%%@gn tr}lljet}n eris ?%&i‘s’?elﬁ'—t%%)e tubes, arranged in the first and second pass
radiant tubes respectively.

11. A tubular cracking furnace according to claims 1-4, characterized in that,
said radiant tube is type 4-1, said first, second ,third and fourth heat transfer
intensifying member is twisted-tape tubes,, and only arranged in the second pass
tube.

12. A tubular cracking furnace according to claims 1-4, characterized in that,
said radiant tube is type 4-1, said first, second ,third and fourth heat transfer
intensifying member is twisted-tape tubes, arranged in the first and second pass

radiant tubes respectively.
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