LOW FIN TUBES
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Copper-Copper Alloy-Carbon Steel-Low Alloy Steel-Stainless Steel-Titanium
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SHINKO METAL PRODUCTS has produced copper and
copper alloy tubes for heat exchanger tubes for a long time, and
accumulated high level technology as a manuflacturer of heat
exchanger tubes.

Based on the excellent production techniques required for
heat exchanger tubes, SHINKO METAL PRODUCTS is
further proceeding with research and development of the
processing techniques, and has established essential production
techniques for such produecls under strict quality control. Shinko
Metal Low Fin Tubes are among the producls that have
resulted from Lhis research and development.
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Outstanding characteristics of LOW FIN TUBES
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Good heat transfer
efficiency and durability

—ADELYN 74 Y EREEICGERIGICKRELZLDT, 74
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Low Fin Tubes are produced from one piece of metal. The fins
are actually formed from a portion of the tube wall. Because of

its one- piece construction, it is widely recognized for its heat
transfer efficiency, durability and vibration proof properties.
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Economy
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Low Fin Tubes have very large heat transfer surfaces as
compared with plain tubes. Therefore, they are possible to

reduce the volume and weight of various heat -exchangers and
achieve substantial cost reductions.
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Easy processing
for assembly
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Low Fin Tubes are made from a single piece of metal,
guaranteeing no peel off during the bending process and good
workabilities of bending under annealed conditions. Plain parts

(un finned parts) are available not only at the tube ends but also
at the middle parts, permitting easy and accurate assembly.
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High quality
mother tubes
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Mother tubes are produced under strict quality control with a
high level of the production technology supported long
experience in the area of the heal -exchanger tube production.
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Alloy designations and chemical compositions

Table 1,2 and 3.

(0 ABLERSH 5 & UEBR R IR Bipr CREBGT 2 T2V 3)

0,02
~10. 06

0,02
~0, 06

Chemical composition

Mo N P
- _ 0.015
~0.040
= _ 0.004
~0.015
0.2 25 i
~1.0 ~3.5
0.20 9.0 i
~1.0 ~11.0
0.20  29.0 =
~1.0 ~33.0
1.5 29.0 =
~2.5 ~32.0
0.20 &
~1.0

5n

0.9
=2

For chemical compositions and materials and grades refer to

Other

Cu-Ni+Fe+Mn
=89.5

Cu--Ni+Fe+Mn
=89.5

Cu-+Ni+Fe+Mn
=99.5

Foreign specifications, eqguivalent to the above table are also avallable.

Far copper alloys other than those listed in the above table, consult our sales

i
Mn

0.30
~0. 60

0.30
~0. 80

=1.35

=0,30
~0. 60

=2.00
=2.00

=2.00

2 (%)

P

=0.035

=0.035

=0.035

=0.030

=(. 040
=(. 040

=0. 040

Chemical composition

S

=0.035

=0.035

=0.035

=0. 030

=0.030

=0.030

=0. 030

#1. ASLUHEESS
Table 1 Copper and copper alloy (Copper tubes are produced and sold by Kobe Steel. )
# = & e Ak x B 2 (%)
Material signatior S - e
aterlals Alloy Designations cu Pb Fo 7n Al
) A B OB GC1220T =99.90 = o = b
Phosphorus JIS H3300
Deoxidized Copper Cl1201T =89.%0 — = = o
E
L b ES TS e el e, o e
Oxygen Free Copper
3%% 2T A=y # A B B R <0.05 &5 & S
37-3 Gopper- Nickel Shinko Metal Standard '©= =% g
10%Fa270=v4 1.0
s JIs H C T == =0. i =0. =
80-10 Goppar- Nicke! 3300 C7060 0.05 . o | =0050
30% %~ FO=y4i JIS H3300 C7I50T —  <0.05 Of? o =080 —
70-30 Copper- Nickel 1.7
JIS H3300 C71864T = =0, 05 -*-—2 3 =0.50 =
VUL S e e e e L i e s
Alumibrass ST ~2.5
7R EZ T T 0.0
JIS H3300 C4430T =0.06 =0, A =
Admiralty Lo P
LEREBECRLCZAERROIEECHIEL 5 ET,
BEECDONTH IR T TVALEEET,
office.
F2. RFHEH BELEBHLIVIFLIE
Table 2 Carbon steel, low alloy steel and stainless stesl
1 ® & & 5 = i€ =
Materials Alloy Designations Grade c si
JI1 S G 3461 STB 340 =0.18 =(.35
FREE LU A T AR R
A Carbon steel boiler
Lk and heat-exchanger tubes STB 410 =0.32 =0.35
c‘"b:: ds""’e' JIS G 344 STBL 380 <025 =0.35
Low alloy ;
stesl BRI RERRE
Steel heat-exchanger tubes : 0.10
for low temperature service STBL 450 =0.18 ~(0, 35
SUS 304TB =0.08 =1.00
A7 LA J 18 G 3483
SUS 304LTE =0.030 =1.00
FA ZBRTBBHRIT L ABEE
Stainless Stainless steel boiler and SUS 316TBE =0.08 =1.00
steel heat-exchanger tubes
SUS 316LTB =(. 030 =1.00

LERARICHE L A ERBO IBEICLIELENET,
fiEIC DWW T H IR E TV AEEE ST,

Foreign specifications,
For alloys other than those listed in the above table,

offica.

=2.00

=0.040

=0. 030

equlvalent to the above table are also available.
consult our sales

Ni

3.20
~3.80

8.00
~11.00

9.00
~13.00

10. 00
~14.00

12.00
~16.00

Cr

18. 00
~20.00

18, 00
~20.00

16. 00
~18.00

16. 00
~18. 00

2.00
~3.00

2.00
~3.00
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Table 3 Titanium

# " = | 2 B2 £ =
Materials Alloy Designation Grads : U
J IS H4831 TTH270W =0.015
BUEBEHF ZF
Titanlum pipes and tubes for sy =
Heat- Exchanger TTHA80W =0.015
* e b3 ;
& i 2 = o e
Alloy Designation Grade H
Titanium
J 1S H463% TTHZ70PdW =0.015
HAHMBRFI L INT I LEEE
Titanlum- Palladium Alloy Plpes and b s s
Tubes for Heat- Exchanger TTHA4B0PdW =0.015
BHRME
FEORMHMEEL2RARS BLIUR6IIRLET,
F4. EBIVREES
Table 4 Copper and Copper alloy
# = & EIBREEE (N/mm)
Materials Alloy Designation{Grade) Tenslle Strength
i) i, i) B 5 J 1S H3300 C1220T = 205
Phosphorus
Deoxidized Gopper J1S H300 CI201T = 205
& B E £
Oxygen Free Copper J 1S H3300 C1020T = 205
3% %270y g At A E) % = 275
97-3 Copper- Nickel Shinko Metal Standard
10% % 270=y 45
90-10 Copper- Nickel J 1S H3300 C7060T = 275
J 1S H3300 CHI50T = 365
W% Fa7R=y 5
70-30 Copper- Nickel
J IS H330 C7164T = 430
T2 P e e
Alumibrass J 1§ H3300 C&872T = 375
D et e s
Admiralty J I 8§ H3300 C4430T = 315
#) O, L E8HE, 0. %E
*5. RE#H. BALMBLUZFT LM
Table 5 Carbon steel, low alloy steel and stainless stesl
#1 H il iz B B  EEREX (N/mm?
Materials Alloy Designation Grade Tensile Strength
s o ] STB340 = 340
. h THZERHERFANE =
BEMS £ CESSH 7
Carbon steel Boiler and
Heat- Exchanger Tubes STB410 = 410
Carbon stesl and JIS G 3464
Low alloy steel 8 & 3F # 3= A | S STBL380 = 380
Steel Heat- Exchanger Tubes
for Low Temperature Service  STBL450 = 450
SUS304TB = 520
A7 L AR
JI S G 3483
FASHEBBRART L XgEE SUS3DALTE = 480
Stainless steel Stainless Steel Boller and :
Heat- Exchanger Tubes SUS316TB = 520
SUS316LTE = 480

B 5 (%) chemical composition
o) N Fe Ti
=0.15 =0.05 =0.20 Re
=0.20 =0.05 =0.25 Re
=0.30 =0.07 =0.30 Re
R o (%) chemical compesition
O N Fe Pd Ti
=0.15 =0.05 =0.20 0.12~0.25 Re
=0.20 =0.05 =0.25 0. 12~0.25 Re
=0.30 =0.07 =0.30 0.12-0,25 Re

Mechanical properties

Mechanical properties of tube before finning

are given in Table 4,5 and 6.

Wiy F3 (N U (%) g 7l
Yield Strenght Elongation Temper
o = 40 oy
o = 40 @k ke
— = 40 @k
7 = 30 o]
= = 30 0
== = 30 O
= = 30 0]
T = 40 (o]
o = 30 (o]
Note. O. L. : Light annsal, O :
mw  h (N/mmé) _1*E|on;£uf:9:)
Yisld Strenght #t & Out dia.
=20 =10 <20
= 175 = 35 = 30
= 285 = 25 = 20
= 205 =3 = 30
= 245 = 30 = 25
= 205 = 35 = 30
= 175 = 35 = 30
= 205 = 35 = 30
= 175 = 3 = 30

Annealed
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Table 6 Titanium

HE - IRE
O—74rF2—7ORBIEEOFME, RELWEL &
BofE, EAEAMGEE, REMNNE, REEMME. X
FULAMMEB LTy vERERAL, 74 vIITHRIERT
AT LI, BHEOBRELABRTERBLCVET,

F7. O—74>F1—-TOER

Table 7 Test, examination and inspection of Low Fin Tubes

SRS EIRIC(E 1) 305~785KPa ORAE £ AV, KFIEEWNT
BETIREHBRESIEIBALEYET,

Tests, examinations and inspections

Low Fin Tubes are produced from high quality copper, copper
alloy, carbon steel, low alloy steel, stainless steel and titanium
tubes and the following test,examination and inspections are
strictly carried out after finning.

*395~785KPa pnelmatic examination under water may be substituted
for eddy current examination,
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Dlmensmnal nomenclature and standard dimensions

O—7 4 »Fa—TOEROLH% . BEEEEE A O
T e 35, u—wyevl—ﬂi:o)ﬂ—%w&i%t:; 5

The dimensional nomenclature is given in Fig.1, and standard
dimensions in the Table 9.
Low Fin Tubes are produced in standard dimensions.Please

& Kt s BlEE o [EnES] 12 o _— . 3 .
TRELITO EX ORI [ T] (28T indicate our code numbers in your inquiries.
eIy, [EHRES| ol o 1flzRs ioRmL T, Please consult Table 8 which explains how to use our code

i numbers.
1. 0= 14 >»Fa1—TDEHEHR
Fig. 1 Dimensional Nomenclature of Low Fin Tube
A B
7 -
Dt & = > " = Di |Dr |Df
:1 G ‘ F G, ‘ F [——
Tw T T Fw
Ly Lsi
Dt EiRsE G CBmET 1 8
Qutside diameter of plain end Plain end length
Df I T7aq 5 F M s
Diameter over fins Finned section length
Dr @71 RTE A B I 71 FTE2H
Root diameter of finned section Fin section taper length
Di 7 HRE G IHET - R
Inslde diameter of finned section Land section length
Tw  EREAE L, L:: iR
Wall thlckness of plain saction Length between plain end and land part
Fw @71 HRE L =& &
Wall thickness of finned section Entire length
x8. HRESORA )
Table 8 Explanation of code number{example)
(035).
: T+ /ﬁﬁ]’-ﬁfg
KL—195035 wall thickness of finned section
19 15. 88 0.89
{51,/ 25, 4mm) (0, 035X 25. 4mm)
L (042)
KL—266042 o reot dlamata_ of nned saction ~ wall thickness of finned section.

19. 05 1.07
(62¢1/825. 4mm) (0. 042X 25. 4mm)
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Table 9 Standard dimensions Continu to page 8.9

A ¥ 5t & mm BB R T AR B L U HEE mm Jot b g o

Standard size Plain Section Dimensions and Tolerances F‘%’;;‘:ni?oc::n
o4 oz oam MEE L a4 s ox g o2 RE A EREE e o SLaE
e 0.D W.T. Code No. 0.D. Ot.!_'isf_d_é'Dl_ametgr:T'dFe'_rgnces Th'i#knéss Wall Thickness Tolerances: Root Dia. Min. i

Dt Fw ot i -:?‘?ﬁ%; fﬁiﬁ Tw o éﬂ;g%r ,fﬁﬁ, Dr Fw

Copper | I i Copper “Zity and Low

15.88(5/8) 1.65 K L-164065 15.88 — — +0.10 2.11 = R 12.7 1.47

1.65 K L -165065 2.11 - e 1.47

19:006/4) i sz i e 1905 — - +0.10 o Z _  toe 15.88 i

16FIN . 1.65 K L-166065 2.1 — = i nen 1.47

2.230/8) 50w ec0ms 2P = — +0, 10 i - > +§‘ W 19. 05 e

1.65 K L-167065 2.1 - e 1.47

BEUN i e, o & B = s .88

0.81 K L-193032 124 E0.08 — - 0.71

12.7/(1/2) | 107 KL-93042 127 005 Do — a7 [ E009 | 0l — 9.53 0.94

1.24 K L-193049 : 1.65  =%0.09 £0.16  — 1.12

0.71 K L-194028 .07 0,09 =+0.11 - 0.54

0.89 K L-194035 .32 £0.08 £0.13  — 0.78

15,88(5/8) 1.07 K L-194042 15.88  -+0.06 fg on | oowto a7 e s e 12.7 0.94

1.24 K L-194049 7 e | el Y S B 1.12

1.65 K L -194065 2 el R 1.47

0.71 KL -195028 24 | E00g £oid2| o~ 0.64

0,89 K L-195036 .32 +0.09 £0.13 — 0.79

1.07 K L-195042 147 k.10 fois| | — 0.94

TORIN (SR e e 100 06 J—rg. sy = 1266 EDiigy(=E0BE oAl = 1.12

1.65 K L-195065 Bl | g e 1.47

2.11 K L-195083 2t e s 1.8

0.89 KL -196035 132 £0.09 £0.13  — 0.79

1.07 K L-196042 1,47 *0.10 £0.15 = — 0.94

22.23(7/8) 1.24 K L-196049 22.23  =+0.08 ig ;3 010 1.65  £0.10 *0.16  — 19.05 1.12

1.65 K L-136065 - il | R e et 1.47

2.11 K L-196083 24l T ol e 1.88

1.07 K L-197042 14 =od| Eolis 0.94

1.24 K L-197043 .65 | x0.10 *0.18 | — 1.12

el e e S0 O S e s o 1.47

2.11 K L-197083 oAl s R 1.88

0,71 K L-264028 1,25 | =0.08 #0130 — 0. 60

0,89 K L-264035 ; 1,42 £0,10 +0.14  — 0.70

Rt .07 KL-26a042 % 0t Ig. 24 7 1.68 £0.10 =0.17 = t27 0.94

1.24 K L-264049 ie8 Eo.0 xodall — 1.12

0.81 K L-265032 142 40,10 ®0.14 — 0.70

0.8% K L-265035 1600 1 £oui0) EE0HE IS 0.79

1.07 K L -265042 168 £0.10 £0.17  — 0.94

19.05(3/4) 1.24 KL-265049 19.05  =+0.06 fg o - .88 40,10 +0.13  — 15.88 1.10

T 1.47 K L -265058 > 20 ol 1.25

1.685 K L-265065 2.28  +0.13 +0.23  — 1.47

1.83 K L-265072 sl ons a2 1.65

0.89 K L-266035 1,50  +0.10 %015  — 0.79

22.23(7/8) 1.07 KL-266042 22.23  £0.06 fg' a3 - 168 | o0 fE0a7 — 19.05 0.94

1.24 K L-266049 1,88 | 000 (2018 — 1.10

1.07 K L-267042 168 £0.10 £0.17  — 0.94

1.24 K L-267043 ; .88 £0.10 *0.18 — 1.10

2A s, ig. 38 57 2.35 | o3 xoial — cecs 1.47

1.83 K L-267072 24 kong ool = 1.65

HEDHNEFEEEFETT.

KSR ER—CRAETHELOAET,
HEREHBICOEE L THIHAMCIBL S TVWELESET,
HERUAOAZCOEELTHIERICBU S TN AEEET,



Surface Area | LD.Cross

SA=mm (| D A BEOUERAHLVELT « /U E B kg/m

lutside Area Ratio ‘Sagtional Area Available Alloys and Approx.wtof finned section
{2/ |2,
; AR MR 0 oo % 270 o0 LR ﬁﬁﬁigﬁ" AFVLAE F &
T t&]}z outside- {SzF iﬁ:l)‘i ;y: ;j_—-_a!g« .g.o-lr i :763-0)» = FbF A 'l_::ggb;n '
1£-mx 107« surface/inside- m=x10— R U=l =30 T ; S R
S e s
10. 08 3.39 0.70 = = == = = T2 0. 62 0. 63 =
12,97 1] 1. 26 = e e = = = 0.79 0. 80 —
3.36 1.08 = = = = S o 0.92 0.93 =
468 2.95 1.97 = = o = o o 0.35 0.96 =
B 45! 1.75 = o = = — = 1.11 1 T
2.84 2.83 = e e = — e 1.12 deil3 —
Lo 2.98 2.57 - - = = — = 1.30 1. 31 —
a3 0. 49 0.34 0. 34 0.34 0. 34 0.32 0.32 e = —
< Rl 4.20 0.43 0. 40 0. 40 0,40 0. 40 0. 37 0. 38 = = =
4, 41 0.39 0.43 0.43 0.43 0. 43 0. 40 0. 41 o 7 e
3.48 1.00 0. 42 — == = = = == = =
3.60 0. 34 0,48 0. 48 0. 48 = 0. 45 0. 46 — = =
12.34 372 0. 88 0. 53 0B3 0.53 0,53 0,49 0.50 = = =
3.85 0.82 0.58 0.58 0. 58 0. 58 0. 54 0.565 0.51 0,52 =
4.18 0.70 0. 69 0. 69 0.69 0. 63 0.64 0. 66 0. B2 0.63 =
Ghiah! 1.64 0.53 = =% S = = == — =
3.41 1.56 0.60 0. 60 0. 60 0.60 0. 56 0. 57 e = =
1542 3.50 1. 48 0. 67 0.67 0.67 0. 67 0. 63 0.65 = = =
3.60 1.41 0.73 0:73 D473 0.73 0. 68 0.70 0.65 0. 66 o
3.84 1.24 0.88 0. 88 0.88 0. 88 0. 82 0. 84 0.79 0.80 =
4.13 1.07 1.04 1.04 1.04 1.04 0,97 0. 99 0.92 0.93 =
3.30 2.34 0.72 = = = — = = s o
A 2025 0. 81 0.81 0. 81 0. 81 0. 78 0. 77 g T =
17.92 3.44 2,15 0.89 0.89 0.89 0.89 0. 83 0.85 = == =
3.62 1+.35 1.07 1.07 1.07 1. 07 1.00 1.02 0. 95 0.96 =
3.85 1573 Ty 1527 1a 27 1.27 1,18 1. 21 111 1.12 =
3.27 3.17 0.94 = = == = = o T =
2067 L) 3.06 1.04 1.04 1.04 1.04 0,97 0.89 = = =
3. 48 2. 81 1. 26 1.26 et 1.28 1.17 1.20 1.12 1.13 —
3.65 2,55 1. 50 1.50 1.50 1.50 1.40 1.43 1.30 1.31 ==
4,33 1.00 0. 42 0. 42 0. 42 = = e o T =
TEa 4, 47 0.95 0. 50 0.50 0.50 0.50 0. 47 0. 48 = = =
4,62 0. 90 0.58 0.58 0. 58 0. 58 D65 0. 565 — i —
5. 16 0. 82 S 0. 66 0.66 0. 66 0. 62 0.63 = = =
4.29 1. 60 0. 61 0. 61 =% = = = = = =
4,34 &5 0.64 0. 64 0. 64 = == o = I =
4. 45 1. 51 0. 74 0.74 0.74 0.74 0. 70 0.71 = e o
19.20 4. 56 1.43 0. 80 0. 80 0.80 0.80 0. 75 0.76 = = =
4. 77 a3 = 0. 91 0.91 0.91 == = = = =
4,81 1. 26 = 0.98 0.98 0.9 = = = = =
5.05 1.19 — 1.04 1.04 = = = = i —
4.10 sk 0.70 0.70 0,70 o= o = = = =
22,25 4,19 2.27 0. 86 0. 86 0. 86 = = e = = S
4.28 2.17 0.97 0.97 0,97 0.97 S e = = —
4,07 3.18 0.98 0.98 0.98 o o = = i o
25, 65 4.14 3.07 1.10 1.10 1.10 = = = — = 0
4.32 2,86 1. 40 1.40 1. 40 1.40 = = = = =
4,55 2.71 e 1.47 1. 47 == = = o e i

#* Tolerances of copper tubes out dia. are average.
* Tolerances of copper alloy can be manufactured by the same range as those of copper products.
# For sizes and alloys other those listed. consult our sales office,
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Table 9 Standard dimensions Continued

MEHDNRFEEETHTT,
HASSHMEA—DRETHHLONET,
MIEERISACOEE L THTHEBCB LSBTV AREZET,



* Tolerances of copper tubes out dia. are average.
* Tolerances of copper alloy can be manufactured by the same range as those of copper products.

* For sizes and alloys other those listed, consult our sales office.
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Temper
EMEOEENLERZRIORL 495, 2ooBRizo The standard tempers of each material are given in Table 10.
Wb AR SIS a4, Other tempers are available on request.

®10. BMEOO—-T 1 Fa—-TOEH

Table 10 Temper of materials

; Cl i o i 7 P
Materials Plain’ and and iand secuon.-"'-' S a s  Finned section
4 A i i3 | 2 # # light annealed JorMIOE® as- finned
Phophorus dioxidized copper ' = annealed 74 6= annealed
& Bt F £ & # & light annealed TAMIOEE as- finned
Oxygen Free Copper i =0 annealed g =1 annealed
3% %27 8= v g 4 MIOEE as- finned
97-3 Copper- Nickel " R onnaied 54 =1 annealed
10% % = 7 A8 = v & i Z1MIOEE as- finned
90-10 Copper- Nickel = R enneend 74 B8 annealed
30% X 2 7 B = v 7k T MIDEE as- finned
70-30 Copper- Nickel =" ¥l janngdled i =1 annealed
7 b 3 - = 7 W h ke strass relieved
Alumibrass = B annesled i = annealed
IR e ] L s [ 1 stress relieved
Admiralty & Ft ) Annodleg #h H annealed
mOE #@E - B & £ #l 74 -MIDEE as- finned
Carbon- steel and low alloy steel A s 2 Annealed # AL b2 annealed
A g et St ] : T4 MIOEE as- finned
Stainless steel Mool 2, oo heat Hiediod # bl ® solution heat treated
F A b5 BEOFT FE  As weld T4 MIOEE as- finned
Titanlum # 4L T  annealed T MEIDEE as- finned
SR it
/R TErJ=
Dimensional tolerances
DFKR7 1« IITER (1) Plain end
o HE, WELLEEHOMEBIUHELE L, £OITRL ® Tolerances of outside diameter and wall thickness are shown in
9, Table 9.
@7 1 >hITER (2) Finned section
® 7 { YERSMEILER . Wik, WHE T ¥ FBL NS 2D ® Ordinarily the outside diameter of the finned section(Df) is
TTH, RELT22EHUEETT, HiEED R WBE, F smaller than the plain end, but we can also make it
REZEIOLAHIE+AZLR, —0.dmé L2, larger. Standard tolerance of Df is as follows:
74 YHAEIRT 4 YHEILNED TFH, BOTRLLE e o ¢ & s S;mgazthat at D
=/NAE (Fw) % 83F T4, L8 111 § ¢ PO =4 4mm
Beiy f( i S LI - ® Although the wall thickness of finnes section(Fw) is
® 74 S (R fE) (F43) changeable with fin height, its minimum wall thickness
1) 3 I. 30mm 1.45%0. 15mm shown in Table 9 is guaranteed.
2) MeEd, KER 1. 30mm =1.42mm ® Fin height (minimum)  (average)
ﬁ%ﬁ’:‘%ﬁ] AT LA 1) Copper 1. 30mm 1. 45+0. 15mm
3) F¥ v 0. 70mm >0. 81mm 2) Copper alloy, Cal‘bqn steel, 1. 30mm =1. 42mm
Low alloy steel, Stainless steel
Q& 3) Titanium 0. 70mm =0.8lmm
o 74 vINLHENER(L)IZHTAFEEIRIIOLEN L (3) Length
ERE . ® Tolerances for the entire length are shown in Table 11.
7L, EXIREFLE LT HHERE IR S ETY ® [f more severe tolerances are required, please consult our
welEEE Ay sales office.
o7 4 YT AESTFEEEN 2t T B0 TY, ® The length tolerances for the fin section are shown in Fig. 2.
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Table 11 Lenght tolerances of Low Fin Tube

7 =

Materials

R < & =

Copper & Copper alloy

Carbon steel, Low alloy steel,
Stainless steel & Titanium

2. T2 FEOTEFEE

& ¢
Length
3, 000 ki
less than 3, 000
3, 000 EiE 5, 000 %74
3, 000 or more less than 5, 000
5, 000 BLE 10, 000 i
5, 000 or more less than 10, 000
10, 000 RLE
10, 000 or more
7, 000 EUF

7, 000 or less

7, D00 %BAZ3HD
more than 7, 000

Fig. 2 Length tolerances of the land section
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Far every 3, 000mm or its fraction add 3mm to the above plus
figures;however, the maximum shall be limited to15mm,
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Length of tube end plain section

: G+6.0mm(f= # L§RIE G +10.0mm)

! G+6.0mm(% 7 LB G.+10.0mm)

ERLUEEDT L FRETORS
71 AL

LiE3mmE#ZLI0mMEZ A SBEL = 5mm)
A+B T120mmBl (77 L8 13150mmLLT)

. G+6.0mm(Only copper tube G--10.0mm)
Length of land section :

Length between tube end and land section :
Fin section taper:

G, +6.0mm(Cnly copper tube G,-+10.0mm)
L% 3 mm{more than 10, 000} L.+ 5 mm)
A-+B =120mm(Only copper tube A-B <150mm)
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Available tube length

DEEA R SIERO LB T,
mERORKRIE M TE, (/77 L& 8 m)

AT 4 YIS EE®mD vz LEY,

(7=72 L8z, 20~250mm)

o T v FEORARES X 10mm F THEETT,

s T4 Yoy THORNMNER (T FET Y FORE) &
F400mm T, FHRUT DL DIZ2 & F L CITHETIHMEE
Tauw,

b

11% o an
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The product is available in the following dimensions .

o Maximum overall product length : 25m({8 m for copper)

e Length of the plain end | as per request (20~250mm for
copper)

o Minimum length of land section : 10mm

® Minimum length of finned section (distance from land to
land) . approx. 400mn
Consultation is required when the length is shorter than
400 mm.

End finish

HEBEEE3IO(a) (b)) IIRTMLETRZWE A5, JiEIZ

Llc)~(e)mMLdfETd,

(3. EiRNTOESE
Fig.3 Types of the end finish

Normally, the tube end is finished as in (a) and (b) of Fig
3, but can be machined as in (¢)—(e) on request.
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(b)Plain ends with land section
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(d)One end stripped- other end plain
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U—bent tube

W, WEeEu—7 1 rFa—FoUEMTIIT oM EEH 4 & The U-bending limitations of copper and copper alloy low fin

12IZR L £9, &8, KER, KEE&ficonTid, 600 Ltubes are shown in Table 12. Regarding carbon stecl and low
i alloy steel, please consult us in advance.
b THIETF &0, -

®I12. 1. HESO— T4 >Fa—JTOMITIMIOEFEH

Table12 Minimum bending radius of copper and copper alloy tube

@
= = < 150 e
Finned part 15.0~50.0 e o
EE T o < 150 _ S 2XD
Un finned part 15.0~50.0 -  3xD
FIDIRT  AREEELUFT ¢+ R Note : D indicates upper root diameter and lower outside diameter.

—AENICEL T

~ How to order

CHXZE L CETRHBEIIODWITITHERTEwIT L I08 Please specily the following when placing yvour order |
EEWV L F4, (1) Code No. Code number from standard dimension

3 O R - {2) Material - Such as copper, copper alloy, carbon steel,
OHRES  EETEROUSES , Pk fa
low alloy steel.

@  E W, Wee, RFEH. Keail (3) Quantity . Required quantity or mass (kg).
O B VERNTIIIEE (4) Shape . Straight tube as it is or designated shape
» A e & dimensions,
% TEEO VElE THREORK, [k
®ﬁ/m % [—f * i‘? _i_ TROBIR, Tk B (5) End finish I Which type of the end finishes from
OEWLIE | ThmlE AL E L e, K3 OE RN LoMEE Fig.3
®F S IHEGEE bl FES, WiEB LU (6) Length : Overall product length and length, position
OB Bl 74 Lo EhE itk EED and number of land section.
. (7) Temper . As finned, annealed, ete.
@  #5: _ (8) Delivery date
@H BEEERL LCEoL I eHBEIISHEHERLED {9) Uses . Please tell us, briefly, for what purposes the
B, FHEFOEBEOL I NI bR s final product will be used and  what kind of

processing, ete. will be done for this purpose.
Based on [urther study of the above information, we will select

FORNE T BEASET S,

PLEOAFIZL Y S 6158l BT EEIZ X - TR 2 E L, low [in tubes with specifications that best match the customer’s
BEFEOIBEIIF o0 —T7 4 yFa—TFEFPASET VR requirements.
Ha T,
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~ Useful Information

ASTMEEB L] [ SHEBOBEH Lz RIBIIRLE T,

QEEMAETEEOA—T 1 »F 21— T DIEHAHE

P) 3%

Ha i &HMEOT—T 4 »Fa—7 & EEAEE OESEED

EEmemLET,

IOMIEOBERSEREAS, U —T 4 Y Fa—TAEET
HFEOEEIIRNET,

@O—7 4 > F 21— 7T OEMEEHMERE
Wa—7 4 v Fa—TOEMEEROBENETMSIIRLE T,

=13, AEEE

Table 13 Comparison of standards

ASTM
Standard

68 C12200
75 C12200
68 C12000
75 €12000
68 C 10200
75 C10200

T D DD mTm

111 CE8700

B 111 C44300

B111
B111

G 70600
C 71500

ASTM
Standard

A179

A334 GI

A334 G3

AZ213 TP304

A213 TP304L

A213 TP316

A213 TP316L

0. 06
~0.18

=0.30

=0.19

=0.08

=0.35

=0.08

=0.35

Al

1t

Si

0.18
~0, 37

=0.75

=0.75

=0.75

=0.75

=

c

Chemical composition

Ni Py Ee

= =0.07 =0.086 Re
(3n)

0.92 =0.07 =0.06 Re
~1.

9.0

~i1.0 =0.05 Zie <1.0
=330 =0.05 '-'.-'I.O =1.0

hemical composition

Mn

0.27
~0. B3

0.40

=106

0,31
~0, 64

=2.00

=2.00

P

=0.048

=0.025

=0.025

=0.040

=0.040

=0.040

=0, 040

=0. 058
=0.025
=0.025
=0.030
=0, 030
=0.030

=0.030

: N i-:

3.18
~3.82

8.00
~11.0

8.00
=)

11.0
~14.0

10.0
~15,0

0.02
~0.06
0.02
~0. 06

18.0
~20.0

18.0
~20.0

16.0
~18.0

16.0 2.00
~18.0 -3.00

(1) Comparison between standards

A comparison between ASTM and ] I S is given in Table
13.

(2) Comparison between heat transfer characteristics
of plain tube and of low fin tubes.

Fig. 4 shows a comparision between the heat transfer
characteristics of plain tubes and those of low fin tubes.
Use this figure when choosing material and sizes of low fin

tubes or altering plain tubes to low fin tubes.

(3) Condensing characteristics of low fin tube

Fig. 5 shows the results of the condensing heat transfer
experiment on copper low fin tubes.
~ Gopper and copper alloys
oo e
_Yield strength B J | SHHE
&si:.- { M':PB'.N"'.m"'iz ,.fj:l_%rrespnndence

H3300 C1220T

~o.0tp = 30 = 210 - — H3300 C1201 T
- H3300 G1020T
— = 50 = 345 = 18 = 125 H3300 C6872T
— = 45 = 310 = 15 = 105 H3300 C4430T
— = 40 = 275 = 15 = 105 H3300 C7060T
- = 52 = 360 = 18 = 125 H3300 C7150T

# Note: 1 MPa=1N/mm?

 stesls and Stainless steels

?U .
elonga-  =pabe A4
 Yield sf u_c%- .a_f.ﬁJ | S#EHE
kel MPaN/mm g QPR
7 _ w _ Ge3M6l—
S T B340
= 55 = 380 = 30 =205 =35 ‘g?;“;‘[m
= 65 = 450 > 35 =240 =230 g%rmadfm
= 75 = 515 = 30 =206 =35 gﬁﬁs?a_ow B
= 70 = 485 = 5 = 170 =35 gﬁssaa_ou_ TB
= 75 = 515 = 20 =205 =35 S?j‘asfeﬁars
Lo sl =oh s el | ad (8RB

3 Note . 1 MPa= 1 N/mm?2



# Note: IMPa=1N/mm?
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M4, LEABTCHTIO0—Tr>Fai—TORERE
Fig.4' Ratio of low fin tube length of plain tube length
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73
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S5 ho :'ESMAHEEARE
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7] 7
g P rdo | EHERRE
shell side fouling factor
hi : EREHRE
tube side heat transfer coefficient
rdi I ERENGRE
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5. VABBEHRD— 7 1 > F 12— 7 OBREEHEITER

Fig.5 Results of condensing heat transfer experiment on copper low fin tube
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LOW FIN TUBES

<& W@ &N TOF YRR

SHINKO METAL PRODUCTS CO., LTD.

[ PN # : T 800-0007 {EERILAMFEPIERIFFI2TAE 2-1
TEL.093-381-1331 (ft3k) FAX.093-381-3833
TEL.093-381-2438 (=%)

BMEFEEEM . T105-0022 RESMEXEE1THO-18 EEERETEL
TEL.03-3432-5454 ({8#%) FAX.03-3432-5456

WA AR : T541-0051 ARMHPRXBEEMA4TE -3 #HEH=HEL
TEL.06-206-6778 FAX.06-206-6104
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