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U-Tube Heat Exchanger
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Straiaht-Tube ( 1-Pass )
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EMA Heat Exchanger

Tubular Exchanger Manufacture’s Association(TEMA) is the most
widely used ‘standard’ or ‘stipulated’ heat exchanger ‘design
code’. This is a US code and is used together with ASME Section
VIlI(for the design of unfired pressure vessels).The TEMA code
specifies the mechanical design procedure, tolerances allowed and
the dimensions of the various parts of an exchanger.



TEMA Standard:

RCB-1 SCOPE AND GENERAL REQUIREMENTS
RCB-1.1 SCOPE OF STANDARDS

RCB-1.11 GENERAL

The TEMA Mechanical Standards are applicable to shell and tube heat exchangers which
do not exceed any of the following criteria:

(1) inside diameters of 100 in. (2540 mm)
(2) product of nominal diameter, in. (mm) and design pressure, psi (kPa) of 100,000
(17.5x 105

(3) adesign pressure of 3,000 psi (20684 kPa)

The intent of these parameters is to limit the maximum shell wall thickness to approximately

3 in. (76 mm), and the maximum stud diameter to approximately 4 in. (102 mm). Criteria

contained in these Standards may be applied to units which exceed the above parameters.
R-1.12 DEFINITION OF TEMA CLASS "R* EXCHANGERS

The TEMA Mechanical Standards for Class "R" heat exchangers specify design and
fabrication of unfired shell and tube heat exchangers for the generally severe requirements
of petroleum and related processing applications.

C-1.12 DEFINITION OF TEMA CLASS "C" EXCHANGERS

The TEMA Mechanical Standards for Class "C" heat exchangers specify design and
fabrication of unfired shell and tube heat exchangers for the generally moderate
requirements of commercial and general process applications.

B-1.12 DEFINITION OF TEMA CLASS "B* EXCHANGERS

" The TEMA Mechanical Standards for Class "B" heat exchangers specify design and
fabrication of unfired shell and tube heat exchangers for chemical process service.



iTEMA terminology

|| | || l Rear end

Front end Shell head
stationary head type
type
= Letters given for the front end, shell and rear end
types

= Exchanger given three letter designation

s Above Is AEL

= Above letters are followed by the size of exchanger in
the form of “D-L” where D is the shell diameter and

L is the length of tubes
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Table 2: Selection Consideration for Shell Design

Description
Single Pass

Two Pass

Split Flow
Double Split Flow
Divided Flow
Shell

Cross Flow
Kettle-Type
Reboiler

Selection Consideration
The most common shell design.

Two pass affords slightly better heat transfer
than single pass because two passes on the shell
side more closely approximates counter-current
flow. In order to avoid an excessively thick
longitudinal baffle, two pass should not be used
with a shellside pressure drop greater than
approximately 70 kPa (10 psi). Shellside
temperature range should be limited to 175°C
(350°F) to avoid both excessive heat leakage
through the baffle and thermal stress in the
baffle, the shell, and the tubesheet.

Typically used in condensing and boiling services
10

reduce pressure drop and to enhance heat
transfer duty.

Typically used for boiling/vaporizing services.
The large shell promotes heat transfer and vapor
disengagement.



Table 1:Selection Consideration for Stationary Head

Type

A

Description
Channel and
Removable Cover

Bonnet or Removable
Channel with Integral
Cover

Channel Integral with
Tubesheet and
Removable Cover
Channel Integral with
Tubesheet, Shell, and
Removable Cover

Special High Pressure
Closure

Selection Consideration

The most common type of head that is used in
shell-and-tube heat exchangers. Used with fixed
tubesheet, U-tube, and floating head
exchangers. In most cases, the bundle is
removable for mechanical cleaning.

Normally used only for low-fouling tubeside
services. Used with fixed tubesheet, U-tube, and
floating head exchangers. Less expensive than
Type A head.

Used with some types of fixed tubesheet
exchangers and reboilers.

Shellside fluid must be relatively low-fouling so
that chemical cleaning can be used. Not
recommended for use with U-tube or floating
head exchangers because of maintenance
difficulties.

Special high pressure head that is used when
the tubeside design pressure exceeds
approximately 10340 kPa (1500 psi).



Table 3: Selection Consideration for Rear Ends

Type

M and N

Sand T

Selection Consideration

Used with fixed tubesheet exchangers when the tubes must be cleaned mechanically.

Used, if necessary, with fixed tubesheet exchangers when the tubes can be chemically
cleaned.

Not recommended because of the tendency of packed joints to leak. Type P heads should
never be used with shellside hydrocarbons or toxic fluids.

Removable bundle designs. The floating head in an S-type exchanger has a split backing ring
that reduces shell diameter requirements and that maintains high thermal efficiency. For
maintenance reasons, generally Type T head is preferred, which allows the bundle to be
more easily removed.

Used with U-tube bundle where tubeside does not need mechanical cleaning. Typically, a
formed head is used on the shell, although a bonnet-type head can be used also.

Uses a packed joint to separate the tubeside and shellside fluids. Not recommended because
of tendency of packed joints to leak.



TEMA Size and Type Nomally Written: 23-192 AES

A e Straight Tube —m

o3
g Lengfn 1_92'
1.D. (16°-0%)

¥

Type A" Channel Type "E" Shell Type "S" Split-Ring
SinglePass Aoating Head



Exchanger type Fixed U-tube Floating head (ypes
_ytubesheet
Split Pull Lantern Outside Bayonet
backing through ring packed tube
ring
TEMA rear-head type Type LMN Type U T'ype § Type T Type W Tvpe P =
Duoes it provide for Yes — with Yes Yes Yes . Yes Yy Yes
differential movement Bellows in :
between shell and tubes?  shell
Is tube bundle Mo Yes Yes Yes Yes Yos Yeg
removable?
1% replacement bundle No Yes Yes Yes Yes Yes Yex b
possible?
Can individual tubes be  Yes Outer Yes Yes Yes Yes Yeu
removed and replaced? tubes only
Method of cleaning inside Any Chem. Any Any Any Any Any
Method of cleaning Chem. Any Any Any Any Any Any
outside 1
Number of tubeside Any Any even  One or any One or any One or two Any 9 One
passes number even even only 4 {special)
) number *' number 1%
It double tubesheet Yes Yes No No - Mo Yoy Yes
construction permissible? .
Are there internal No No Yes Yes No No No
gaskets?
11 to 18 11 to I8 35 to 5l 95to 160 15 to 35 25 10 50 11 to 18

Approx. diametral
clearance (mm)
(Shell i.d. = OTL)




The standard nomenclature for shell and tube

heat exchanger

1. Stationary Head-Channel

2. Statiopary Head-Bonnet

20
21

ignary Head Flange-Channel or22

23

. Slip-on Backing Flange

. Floating Head Cover-External

. Floating Tube sheet Skirt

Packing.Box

4. Channel Cover
5. Stationary Head Nozzle
6. Stationary Tube sheet
7. Tubes

8. Shell

9. Shell Cover

10. Shell Flange-Stationary Head End
11. Shell Flange-Rear Head End

12. Shell Node

13. Shell Cover Flange
14. Expansion Joint

15. Floating Tube sheet
16. Floating Head Cover

17. Floating Head Cover Flange
18. Floating Head Backing Device

19. Split Shear Ring

24
25
26
27
28
29

. Packing

. Packing Gland

. Lantern Ring

. Tie-rods and Spacers
. Support Plates

. Impingement Plate

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Longitudinal Baffle
Pass Partition

Vent Connection

Drain Connection
Instrument Connection
Support Saddle

Lifting Lug

Support Bracket

Weir

Liquid Level Connection

Floating Head Support

kL) £

LU0
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Removable cover, one pass, and outside packed floating head heat exchanger
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Channel integral removable cover, one pass, and outside packed
floating head heat exchanger
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S 3)(6)010) 341 7 35 1

Removable kettle type reboiler with pull through floating head
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: 0134 0120 D108 0005 0.083 0072 0065 0.058 (.09 (042 0.035 €.032 0028 0025 D022
V4 D010 D492 0.606] 0.084 [ 006] 0o20] 0134] 0.152] 0. 66| 0180 [ €133 ] 0.194 | 0.200 | D206
w8 0.015 [ 0.045 | 2079 | 0107 0135 D57 0065|0209 | 0:230 | 0245|0259 | 0.277 | 0291 | 0.905| €311 | 0319|0325 | Das
v 0022 | 0060 0094 | 0143 | 070 | 0204 | 0232 0260 D282 0310|0334 0,95 | 0.a70| 0.384] 0.402 | 0416 | 0.430 | €435 | 0444 0450 | D256
5 0025 | 0.057 Q107 | D<€ | 0.185 0219 | 0.255 | 0.295 | 0329 | 0.357 0385 D407 0.455 | 0.459| 0487 | 0495 | 0.509 | 0.527 | 0.541 | 0.555| €551 | 0.559 | 0.575 | 05
s 0.07C | 0500 | 0:132 | 0.232 | 272 | 0310 0384 | 0.390 | D420 | D<E4 | 0.4B2 0510 D532 D560 0.582| 060G | 0,620 | 0.634| 0.652 | 0.686| 0,680 | €333 | 0594|0700 | D7CE
TE 0015|0095 | 0275 | 0307 | 0357 | 05C | 0435 0489 | 0515 | D545 | 0579 | 0807 0635 D657 0655|0700 073 | 0745|0759 0777 0791 | 0805 Cani (0319|0525 | Dast
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|44 0490 | 0570 | 0850 | 0382 | 0782 (0772 [ 0810 0844 | 0330 [ Dg20 | ogE4 [ 0982 1010 1092 1.060 | 1.084[ 1006|1020 1.134] 1152 1,066 | 1180 [ 1.133 | 1.124| 1.200 | 1 20¢
I #2074 | 0820 | 0900 | 0332 | 0982 (1204 | 1060 1094 | 440 | 1070 | 1204 [ 1232 1260 1282 1.310(1.334| 1.5 | 1.970| 1.384] 1.402| 1.416 | 1.430 | 1.433 | 1444] 1.450 | 1.e5€
13 0990 (1070 | 1150 | 1082 | 1282 |12 [ a0 344 | 393 [ 1420 | 1284 | 1482 1510 1532 1.560 | 1.584( 1606 | 1.620| 1.634] 1.652| 1,666 | 1630 [ 1.533 | 1394 | 1700 | 170€
7 1240|1320 | 1400 | 1432 [ 1482 | 1526 | " 560 (594 | ©540 | 1670 | 1704 | 1732 1760 1782 1.610( 1834 1,856 | 1,870 | 1884 1.902 | 1.916 | 1930 | 1,935 | 1344 1.350 | 185€
204 1480 | 1570 | 1650 1582 | 1732 [ 1774 | 1AI0 o B44 | 1390|1920 | 1084 | 1982 2010 2092 206020822006 2270|2134 2152 (2066|2080 2133 | 2134 2.200 | 2 206
21/ 4740 | 1820 | 1900 1932 | 1982 [ 202¢ | 2080 2094 [ 2140|2770 | 2204 | 2202 2260 2282 2310|2334 205 | 2970|2384 | 2402 [ 2418 2.430| 2433 | 2444 2450 | 2256
23 1990 | 2070 | 2150 | 2182 | 2202 [ 2274 | 2310 2344 | 2390 | 2420 | 2484 | 2842 2510 2532 2560|2584 | 2606| 2620 2.634| 2652 | 066 | 2.680 | 2333 | 2334 2700 | 2706
T 2240|2320 2400 | 2492 [ z4s2 [ 2524 [ 2560 2504 | 2540 | 2670 [ 2704 [ 2732 2760 2782 2810|2832 | 2886 | 2o | 2884|2002 {2916 | 290 | 2035 |24 | 2050 | 2ose
3U4 2490 | 2570 | 2650 | 2882 | 2782 [ 2774 | 2810 2844 | 2390 | 2020 | 2984 | 2382 3010 3032 30603084305 31203034315 | 2066|3080 2130 | 2134 5,200 | 3206
312 2740 | 2820 | 2000 | 2982 | 2082 [ 3.02¢ | 3080 3094 [ 3140|370 | 3204 | 3232 3260 3282 3310|333¢| 35| 3370|2384 3407 2416|2430 2430 | 5444 5.450 | 3 e56
330 2000 | 3070 [ 3150 | 5462 | 3202 [ 3272 | 3310 3544 | 3330 | 3420 | 3484 | 3482 3510 3532 3560 | 3584|3.606| 620 2.634| 2652 | 2668|2680 2330 | 2304|2700 3706
4 3240 | 3320 | 3400 | 5432 (3402 | 3524 | 3560 3594 | 3540 | 3670 | 3704 | 3732 3IT60 3742 3410 (3833856 A6T0| 3884|3902 | 2916 [ 3930|2930 | 5344|2350 | 395
414 3400 | 3570 | 3650 | 5.582 | 5732 [ 3774 | 3810 3844 | 3390 | 3.920 | 3064 | 3062 4010 4032 4060|4084 4706|420 4.134] 4152 | 4,166 | 4.180] 4132 | 4134 2200 | 4 206
412 3740 | 3820 | 3900 | 5.932 | 3.902 | 4.02¢ | 4080 4094 4140 | 4770 | 4204 | 4232 4260 4282 4310|4344 4.358] 4370 4.384] 4.402 | 4416 4.430| 4430 | 4444 2450 | 4 <56
434 3990 | 4070 | 3150 4182 | 4202 [ 4274 | 4310 4344 [ 2390 | 4420 | 4654 | 4482 4510 4532 4560|4584 | 4.606| 4620 4634|4652 | 4.666 | 4680 4390 | 4304 <700 | 4706
5 4240 | 4920 | 4400 | 2402 [ 4482 | 4524 | 4560 4504 | 4340 | 4670 | 4704 | 4792 4760 4742 4810|4832 | 4856 4870|484 | 4002 | 4918|4930 4930 | 4944 2250 | 408
54 4490 | 4570 | 4650 | <582 | 4782 [ 4774 | 4810 4844 | 2390 | 4000 | 4954 | 4382 5010 5032 5060|5.084|5.005| 5120|5.134] 152 | £.166| 5.180] £.130 | £.134| 5.200 | 5206
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Tube-side design

FIGURE RCB-2.4
10° 50° °0° 45°
; Ratated S
Triangular Trigngular quare Rotated

. Sgquare

Arrangement of tiibes inside “he heat exchanger
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DIMENSIONS OF WELDED AND SEAMLESS PIPE

LiD-WN-H- ouT-

HOMIMAL WALL THICKMESS FOR

PIPE | SIDE |gryep, |scHED. | scHED.|SCHED.| scHED. | STAND- | SCHED. Iﬂiﬂ.m SCHED. | SCHED. [SCHED |ScHED. | scHep.| xx
SIZE | DIAM. | 'ss* J1os* | 10 | 20 | 30 | Ampt| 40 0 g 80 | 100 | 120 | 140 | 1s0 [STROMG
iy 0.405 0.049 0.068 |0.068 0.095 | 0.095
Y 0.540 0.0485 0.088 (0,088 ore | o.ne
3, 0.575 D.065 0.091 |0.097 0026 | 0.126 .
L 0.840 | 0,045 | 0.0B82 0109 | 0109 0.147 o.ar 0.188 (0.294
ay, 1.050 | 0,085 | 0.083 0113 (@113 0.154 | 0.154 0219 (0.308
] 1.315 | 0.065 | 0109 0.132 [0.133 0079 | 079 0.250 |0.358
177 1.640 | 0.085 | 0.100 0.140 |0.140 0191 | 8. 0.250 [0.383
1% 1.900 | 0.045 | 0.7109 0.745 |D.145 0200 | 0.200 0.281 |0.400
2 2.375 | 0.045 | 0.109 0154 |D. 154 o218 o218 0.244 |0.426
174 2.875 | 0.083 |0.120 0203 |0.203 0276 | 0278 0.375 |0.552
£ 3.5 |0.083 0.120 0.216 |0.216 0.300 | 0.300 0.438 |0.600
ay 4.0 |0.083 0120 0.226 | 0,226 0218 | o318
™ 4.5 |0.083|0.120 0.237 |0.237 0337 | 0.337 0.438 0.531 |0.678
5 5.563 (0.109 |0.134 0.258 |0.258 0375 | 0.375 0.500 0.425 |0.750
& 4.625 | 0.109 |0.133 0.280 | 0.280 0432 | 0432 0,542 0.719 | 0.B54
B 8.525 | 0.109 | 0.148 0.250|0.277 | 0322 (0.222 | o0.408 | 0500 | 0,500 |0.594 |0.719| 0.812 | 0.904 | 0.B7S
10 10.75 |0.134 (0,165 0.250 | 0.307 | 0.345 (0.365 | 0.500 (0500 | 0.594 | 0717 |0.84e| 1.000 | 1.125 | 1.000
1 12.75 | 0.156 [ 0.180 0250)| 0330 | 0375 (0406 | 0562 |0500 | o.688 |0.844 |1.000| 1.725 | 1,392 | 1.000
1M0pD. | 140 |0.156 0188 |0.250 | 0.372|0.375 | 0,375 |0.438 | 0594 |os00 | orso|oe3m |1.004 | 1250 | 1.408
1400 | 160 |0.785 0188 0.250( 0.312| 0,375 | 0.375 |0.500 | 0.656 |0.500 | 0.584 | v.031 |1.299| 1.438 | 1.504
180.0. | 18.0 0.145 |D.788 | 0.250 | 0.372 | 0.438 | 0.375 | D.552 0.750 | D.500 0f38 | 1,156 | 1.375 | 1.542 | L.TRY
20 0.D. | 0.0 0.188 {0.118 | 0.250 | 0.375 | 0.500 | 0.375 | 0.594 0.872 | 0.500 1.031 | 1.281 1.500 | 1.750 | 1.969
22 0.0. | 220 |0.188 {0,218 | 0,250 | 0.375 | 0.500 | 0.27% 0.875 |0.500 | 1.25 | 1375 |1.625 | 1875 | 2928
24 0.p.| 240 |0.278|0.250 |0.250|0.375| 0.562 | 0.375 | 0.588 | 0.96% (0500 | 1218 | 153 |1.812 | 2062 | 2344
26 0.D. | 26.0 0.3712 | 0.500 0,275 0.500
28 O.D. | 28.0 0,312 | 0.500 | 0.625 | 0.275 0.500
30 0.D. | 30.0 0.250 | 0.312 | 0.312 | 0.500 | 0.835 | 0.375 D.500
12 0.0. | 32.0 0,312 | 0.500 | 0,625 | 0.375 | 0.688 0.500
34 0.0, | 34.0 0.312 | 0.500 | 0.625 | 0.375 | 0.56B8 0.500
36 0.0, | 36.0 ©0.212 | o500 | 0.625 | 0.375 | 0.750 0.500
42 0.0. | 2.0 0.375 0.500




TABLE D-2
DIMEMNSIONS OF WELDING ATTINGS
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TABLE D-3

DIMENSIONS OF ASME STANDARD FLANGES
{All Dimensions in Inches)
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Shell-side design

S

(a)

()

(a)one-pass shell for E-type,
(b)split flow of G-type,
(c)divided flow of J-type,

Longitudinal
baffle D

Cross baflle

>le
(-
O

Sealirmg

sirip
Stainlass
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i

types of shell passes

(d)two-pass shell with longitudinal baffle of F-type

(e)double split flow of H-type.
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Shell-side design

1- Shell thickness is calculated based on ASME code Section VIII Div. 1 or 2
2-Minimum shell thickness for different diameters and material of constructions
Was given in TEMA standard.

TABLE R-3.13
MINIMUM SHELL THICKNESS
Dimensions in Inches (mm)

Minimum Thickness
Nominal Shell Diameter T Alloy ™

Pipe Plate
6 (152) SCH. 40 . 1/8 (3.2)
8-12 (203-305) SCH. 30 - 1/8 (3.2)
13-29 (330-737) SCH. STD 3/8 (9.5) 3/16 (4.8)
30-39 (762-991) . 716 (11.1) 1/4 (6.4)
40-80 (1016-1524) : 12 (12.7) 5/16 (7.9)
61-80 (1549-2032) ; 12 (12.7) 5/16 (7.9)
81-100 (2057-2540) . 12 (12.7) . 3/8 (9.5)

TABLE CB-3.13
MINIMUM SHELL THICKNESS

Dimensions in Inches {mm)

Minimum Thickness
Nominal Shell Diameter i Carbon Stesl Alioy *
Pipe Plate
B (152) SCH. 40 - 1/8 (3.2)
8-12 (203-205) SCH. 30 - 1/8 (3.2)
13-23 (330-584) SCH. 20 5/16 {7.9) 1/8 (3.2)
24-29 (610-737) - 516 (7.9) ane (4.8)
30-39 (762-991) - 3/8 (9.5) 1/4 (6.4)
40-60 (1016-1524) - 716 (11.1) 1/4 (6.4)
61-80 (1549-2032) - 12 (12.7) 516 {7.9)
81100 (2057-2540) - 1/2 (12.7) 3B (9.5)
1

*Schedule 55 is permissible for 6 inch (152 mm) and 8 inch (208 mm) shell diameters.



Baffle types:
| 1) Segmental Baffles

BAFFLE CUTS FOR SEGMENTAL BAFFLES

O

BAFFLE CUTS FOR MULTI-SEGMENTAL BAFFLES

¢h 4f

TRIPLE SEGMENTAL

Vartical Riotated

AT
'ﬂﬂ-ﬂﬂ'ﬂgg
SR G0

(

Fig. '8 Baffis cuts

I
Sacison AR Baffio



Baffle types:
2) Rod Baffles
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Baffle types:
3) Longitudinal vs. segmental Baffles

hell l"'ef e Shell Inket 24
Channel Inlet '
1]
& L]
st
: % g Channel Outlet
a
Shell Outlet
SINGLE SEGMENTAL DOUBLE SEGMENTAL
TRANSYERSE BAFFLES TRANSYERSE BAFFLES

Shell Iniet &9

Shell Outlet

DOUGHNUT AND DISC TYPE BAFFLES LONGITUDINAL BAFFLE
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Baffle thickness

TABLE R-4.41

BAFFLE OR SUPPORT PLATE THICKNESS
Dimensioris in Inches (mm)

Plate Thickness
Nominal Shell ID Unsupported tube length between central baffles. End spaces between tubesheets
and baffles are not a consideration.
24 (610)and | Over 24 (610) | Over 36 (914) | Over48 (1219) | Over 60
Under to 36 (914) to 48 (1219) to 60 (1524) (1524)
Inclusive Inclusive Inclusive
6-14 (152-356) 18 (32) | 3116 (4.8) | 1/4 (64) | 3/8 (95) | 358 (9.5

15-28 (381-711) | 316 (48 | 14 (6.4) | 38 (95 | 38 (95 | 12 (127
29-38 (737-965) 14 (64) | 5116 (7.5) | 38  (95) | 1/2 (127) | 58 (159
39-60 (991-1524) | 1/4 (64) | 38 (95) | 12 (127 | 58 (159) | 58 (15.9)
61-100  (1549-2540) | 38 (95) | 1/2 (127) | 58 (1569) | 3/4 (19.1) | 3/4 (19.1)




Baffle thickness (cont.)

TABLE CB-4.41

BAFFLE OR SUPPORT PLATE THICKNESS
_ Dimensions in Inches (mm)

RA-4.421 LONGITUDINAL BAFFLES WITH LEAF SEALS

Longitudinal batflas with leaf (or other type) seals shall not be less than 1/47 (6.4 mm)
nominal metal thickness.

RA-4.422 WELDED-IN LONGITUDINAL BAFFLES

The thickness of

formula:

i=h ﬂ
1.58

where

Plate Thickness
Nominal Shell ID Unsupported tube length between central baffles. End spaces between
tubeshests and balfles are not a consideration.

12 (305) | Owver 12 (305) | Over 24 (610) | Ower 36 Over 48 Over 60
and Under | to24 (B10) | to36(314) | (D14)to48 | (1219) to B0 | (1524)

Inclusive Inclusive (1218) (1524)

Inclusive Inclusive
814  (152-358) |16 (1.8) [1/8 (3.2) (3n6 (48) |14 (64) |38 {95 |38 (95
15-28  (381-711) |18 (3.2) |36 (4.8) [1/4 (B4) |38 (9.5) 38 (95 (12 (129
29-38  (737-965) |36 (4.8) |1/4 (6.4) |5/18 (75) (3@ (95 [1/2 (12.7) |58 (158)
39-80  (991-1524) |14 (B4) |14 (6.4) (38 (9.5 (12 (127) |58 (159) |58 (159)
61-100 (1549-2540) |14 (6.4) |38 (9.5) |1/2 (127 |5/ (127) |34 (19.1) |34 (19.1)

R-4.42 LONGITUDINAL BAFFLES

baffles that are welded to the shell cylinder shall not be
less than the thicker of 14* (6.4mm) or the thickness calculated using the following

{ = Minimum baffie plate thickness, in. (mm)
B = Table value as shown in Table RCB-9.132 (linear interpalation may be used)
g = Maximum pressure drop across baffle, psi (kPA)
5 = Coda allowable stress in tension, at design temperature, psit (kPa)
h = Plate dimension. See Table RCB-9.132, In. (mm)
g = Plate dimension. See Table RCB-9.132, in. (mm)
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Baffle clearances

TABLE R-4.41

BAFFLE OR SUPPORT PLATE THICKNESS
Dimensioris in Inches (mm)

Plate Thickness
Nominal Shell ID Unsupported tube length between central baffles. End spaces between tubesheets
and baffles are not a consideration.
24 (610) and | Over 24 (610) Over 36 (914) | Over 48 (1219) Over 60
Under to 36 (914) to 48 (1219) to 60 (1524) (1524)
Inclusive Inclusive Inclusive

6-14 (152-356) 18 (32) | 3/16 (48) | 1/4 (64) | 3/8 (95) | 358 (9.5)
15-28 (381-711) | 3116 (4.8) | 1/4 6.4) | 3/8 95) | 3/8 (8.5) | 1/2 (12.7)
29-38 (737-965) 14 (64) | 5/16 (7.5) | 3/8 95) | 1/2 (127) | 58 (15.9)
39-60 (991-1524) 1/4 (6.4) 3/8 (9.5) 1/2 (12.7) 5/8 (15.9) | 5/8 (15.9)
61-100 (1549-2540) 3/8 (9.5) 1/2 (12.7) 5/8 (15.9) 3/4 (19.1) | 3/4 (19.1)

RACB-4.2 TUBE HOLES

Where the maximum unsupported tube length is 36 in. (914 mm) or less, or for tubes larger in

diameter than 1-1/4 in. (31.8 mm) OD, standard tube holes are o be 1/32 inch (0.8 mm) over the
OD of the tubes. Where the unsupported tube length exceeds 36 in. (914 mm) for tubes 1-1/4 in.
(31.8 mm) diameter and smaller, standard tube holes are to be 1/64 inch (0.4 mm) over the OD of
the tubes. For pulsating conditions, fube holes may be smaller than standard. Any burrs shall be

removed and the tube holes given a workmanlike finish. Baffle holes will have an over-tolerance of

0.010 inch (0.3 mm) except that 4% of the holes are allowed an over-tolerance of 0.015 inch (0.4

mm).




Baffle Spacing

RCB-4.5 SPACING OF BAFFLES AND SUPPORT PLATES

RCB-4.51 MINIMUM SPACING

Segmental baffles nomally should not be spaced closer than 1/5 of the shell ID or 2 in. (51
mm}, whichever is greater. However, spacial design considerations may dictate a closer

spacing.
RCB-4.52 MAXIMUM SPACING

Tube support plates shail be so spaced that the unsupported tube span does not exceed
the value indicated in Table RCB-4.52 for the tube material used.



TABLE RCB-4.52

MAXIMUM UNSUPPORTED STRAIGHT TUBE SPANS
Dimensions in Inches (mm)

Tube Materials and Temperature Limits ™ F { ° C)
Tube OD Carbon Steel & High Alloy Steel, 750 Aluminum & Aluminum Alloys, Copper &
(399) Copper Alloys, Titanium Alloys At Code
Low Alloy Steel, 850 (454) Maximum Allowable Temperature
Mickel-Copper, 600 (316)
Nickel, 850 (454)
Nickel-Chromium-Iron, 1000 (538)
14 (64) 26 (660) 22 (558)
38 (9.5 35 (889) 30 (762)
12 (12.7) 44 (1118) 38 (965)
58 (15.9) 52 (1321) 45 (1143)
34 (19.1) 60 (1524) 52 (1321)
7/8 (22.2) 69 (1753) 60 (1524)
1 (25.4) 74 (1880) 64 (1626)
1-1/4 (31.8) 88 (2235) 76 (1930)
112 (38.1) 100 (2540) 87 (2210)
2 (50.8) 125 (3175) 110 (2794)
2-1/2 (63.5) 125 (3175) 110 (2794)
3 (76.2) 125 (3175) 110 (2794)
Notes:

(1) Above the metal temperature limits shown, maximum spans shall be reduced in direct
proportion to the fourth root of the ratio of elastic modulus at design temperature to
elastic modulus at tabulated limit temperature.

{2) In the case of circumferentially finned tubes, the tube OD shall be the diameter at the
root of the fins and the corresponding tabulated or interpolated span shall be reduced
in direct proportion to the fourth root of the ratio of the weight per unit length of the
tube, if stripped of fins to that of the actual finned tube.

(3) The maximum unsupported tube spans in Table RCB-4.52 do not consider potential
flow induced vibration problems. Refer to Section 6 for vibration criteria.



Tie rods and spacers




Tie rods and spacers (Cont.)

Tie Rod & Spacer  Baffles |




Tie rods and spacers (sizes)

TABLE R-4.71
TIE ROD STANDARDS
Dimensions in Inches (mm)
Naminal Tie Rod Minimum
Shell Diameter Diameter Number of Tie
Rods
6-15 (152-381) ams (95) 4
16— 27 (406-686) 3/8 (9.5) 8
28—-33 (711-838) 1/2 (127 [
34-48 (864-1219) 2 (127) a8
49 — 60 (1245-1524) 1/2 (12.7) 10
81— 100 (1548-2540) 58 (15.9) 12

CB-4.71 NUMBER AND SIZE OF TIE RODS

Table CB-4.71 shows suggested tie rod count and diameter for various sizes of heat
exchangers. Other combinations of tie rod number and diameter with equivalent metal
area are parmissible; however, no fewer than four tie rods, and no diameter less than 3/8"
(9.5 mm) shall be used above 15 inch (381) nominal shell diameter. Any baffle segment

requires a minimum of three points of support.

TABLE CB-4.71
TIE ROD STANDARDS
Dimensions in Inches (mm)
Mominal Tie Rod Minimum
Shell Diameter Diameter Number of Tie
Rods
6-15 (152-381) 14 (6.4) 4
16-27 (406-686) 3| (9.5) 6
2833 (711-838) 12 (127 6
34-48 (864-1219) 12 (12.7) 8
49— 60 (1245-1524) 12 (12.7) 10
61 -—100 (1549-2540) 58 (15.9) 12




Gaskets:

FIGURE RCB-6.5

Confined Gasket Unconfined Gasket

For dimensions and tolerances, see Figure F-3.

{f/// _ Z/A}
- -

Confined Gasket
SPIRAL WOUND GASKET WITH OUTER METAL RING



Tubesheet

*RCB-7 TUBESHEETS
RCB-7.1 TUBESHEET THICKNESS

R-7.11 MINIMUM TUBESHEET THICKNESS WITH EXPANDED TUBE JOINTS

In no case shall the total thickness minus corrosion allowancs, in the areas into which tubes are to
be expanded, of any tubesheet be less than the outside diameter of tubes. In no case shall the
total tubesheet thickness, including corrosion allowance, be less than 3/4" (13.1 mm).

C-7.11 MINIMUM TUBESHEET THICKNESS WITH EXPANDED TUBE JOINTS

In no case shall the total thickness minus corrosion allowance, in the areas into which tubes are to
be expanded, of any tubesheet be less than three-fourths of the tube outside diameter for tubes of
1" (254 mm) OD and smaller, 7/8" (22.2 mm) for 1 1/4" (31.8 mm) OD, 1" (25.4mm) for 1 1/2" (38.1
mm) OD, or 1 1/4" (31.8 mm) for 2" (50.8 mm) OD.

B-7.11 MINIMUM TUBESHEET THICKNESS WITH EXPANDED TUBE JOINTS

In no case shall the total thickness minus corrosion allowance, in the areas into which tubes are to
be expanded, of any tubesheet be less than three-fourths of the tube outside diameter for tubes of
1" {25.4 mm) OD and smaller, 7/8" (22.2 mm) for 1 1/4" (31.8 mm)OD, 1" (25.4) for 1 1/2" (381
mm) OD, or 1 1/4" (31.8 mm) for 2" (50.8 mm) OD. In no case shall the total tubesheet thickness,
including corrosion allowance, be less than 3/4" (19.1 mm).

Actual Tubesheet thickness should be calculated using
ASME code Section VIII and/or TEMA calculation
procedures (Paragraph A.13)



Tubesheet (cont.)

RCB-7.12 DOUBLE TUBESHEETS

- Double tubeshests may be used where the operating conditions indicate their desirability. The
diversity of construction types makes it impractical to specify design rules for all cases. Paragraphs
- RCB-7.124, RCB-7.125, and RCB-7.126 provide the design rules for determining the thickness of

double hbasheatsfm some of the most commonly used construction types.

RCB-7.121 MINIMUM THICKNESS
Neither component of a double tubesheet shall have a thickness less than that required by
Paragraph A.131.

RCB-7.122 VENTS AND DRAINS

Double tubeshests of the edge welded type shall be provided with vent and drain
connections at the high and low points of the enclosed space.

RCB-7.123 SPECIAL PRECAUTIONS

When double tubesheets are used, special attention shall be given to the ability of the
tubes to withstand, without damage, the mechanical and thermal loads imposed on them
by the construction.

RCB-7.124 INTEGRAL DOUBLE TUBESHEETS

The tubesheets are connected in a manner which distributes axial load and radial thermal
expansion loads between tubesheets by means of an interconnecting element capable of
preventing individual radial growth of tubesheets. It is assumed that the element is rigid
enough to mutually transfer all thermal and mechanical radial loads between the
tubesheets. Additionally, it is understood that the tubes are rigid enough to mutually
transfer all mechanically and thermal axial loads between the tubesheets.

|
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FIGURE RCB-7.126

FIGURE RCB-7.124 FIGURE RCB-7.125




Tubesheet (cont.): Tube hole tolerances

TABLE RCB-T.Z1M
TUBE HOLE DIAMETERS AND TOLERANCES
(All Dimensions in mm)
Nominal Tube Hole Diameter and Under Tolerance
Standard Fit Special Close Fit Over Talerance; 96% of tube
(@) (b) holes must meet value in column
(). Remainder may not exceead
value in column (d)
Nominal Nominal Under Nominal Under
Tube OD | Diameter Tolerance Diameter Tolerance c) {d)
6.4 6.58 0.10 6.53 0.05 0.05 0.18
8.5 8.75 0.10 9.70 0.05 0.05 0.18
12.7 1295 010 12.90 0.05 0.05 0.20
15.9 16.13 0.10 16.08 0.05 0.05 0.25
194 19.30 0.10 19.25 0.05 0.05 0.25
222 2248 010 22.43 0.05 0.05 0.25
25.4 2570 0.10 25.65 0.05 0.05 0.25
J.a 321 0.15 32.03 0.08 0.08 0.25
38.1 38.56 0.18 38.46 0.08 0.08 0.25
50.8 51.36 0.18 51.26 0.08 0.08 0.25
63.5 64.20 0.25 64.07 0.10 010 0.25
76.2 77.04 0.30 76.89 0.11 0.10 0.25




Tubesheet (cont.): Tube hole ligament

TABLE RCB-7.22M

TABLE OF TUBESHEET LIGAMENTS AND RECOMMENDED HEAVIEST TUBE GAGES
(Al Dimensions iIn mm}

Minimum Sid. Ligamentd (068% of igaments must squal or
i Heaviest | Tube | Nominal Sioned velose ki) hetow) Minimum
Dia |TubePch | | g Recom- | Hole | Liga- Parmissibie
d g o ® |mended Tube| Dia. | ment Tubeshest Thickness Ligament
# Gage BWG su.F|1 Wikdth Wiktth
254 | 381 | 508 | 635 | 762 [101.6] 127.0 | 1524
6.4 7.94 1.25| 1.689 22 6579 1.372 0.635 | 0.5635 | 0,635 | D.B3S E - - - 0.835
953 |1.50] 318 20 2946 | 2108 | 1986|1778 | 16268| - s - - 1.524
8.6 | 11561 [1.21] 1.88 20 5.754| 1.753 | 1.041 | 0.914 | 0813 | 0.711 | 0.610 | - . : 0.762
1z70 |1.33| a8 18 2o46 | 2210 | 2908 | 2007 | 1905 | 1778 | 1.575| - . 1.524
13.49  |1.42| 397 18 3734 | 3.003 | 2806|2794 | 2602 | 2501 | 2362| 2150|1030 | 1905
12.7| 1588 |1.25| a.1@ T 12.954| 2821 | 2261 | 2.158 | 2.083 | 2.007 | 1,880 | 1.758 | 1,600] - 1.524
1667 |1.31] 397 16 3708 | 2.048 | 2972|2870 | 2794 | 2718 | 2565 | 2388|2235 | 1905
1746 1138 478 16 4521 | 3835 | a.750 | 3,683 | 3607 | 3505 | 3,953 | 5900|3023 2786
58| 1905 |[1.20| a.18 16 16.128] 2821 | 2.082 | 1.956| 1,905 | 1.628| 1.778 | 1.651 | 1.499 | 1.372 | 1.504
19.84 125 387 15 a.708 2818 | 2.769 | 2682 | 2616 | 2565 | 2438 | 2311] 2184 1.905
2064 |[1.30) 4.75 14 4521 | 3607 | 3,556 | a.480 | 3.420 | 2353 | 2226 | anee|2972| 2286
_|2_ﬂ_.23 140 635 14 8096 5.207 | 5.131 ) 5.080 | 5.004 | 4.953 | 4.801 | 4.674| 4.547 3048
21| =e1 125 476 13 19,304] 4521 | 3632 | 2581 | 2531 |3480| 3.420 | 3302 | 3200|3000 2286
2540 |[1.33] 6.35 12 6006 | 5232 | 5182 | 5.105 | 5.055 | 5.004 | 4.902 | 4.801| 4674 | 3048
2699 |142| 7.94 12 7E86 | 6,807 | 6,756 | 6,706 | 6,655 | 6,604 | 6477 | 6375|6274 | 3810
2858 |1.60| 953 12 9.271 | 8.407 | 8.357 | 8.280 | 8.230 | 8.178 | B.077 | 7.076| 7.840 |  4.690
222 27.78 1.25]| 5.66 12 22473 5308 4,445 | 4304 | 4343 | 4.318 | 4267 | 4.166 | 4.064) 3.988 2.667
2858 |128| 638 12 6096 | 6232 | 5207 | 5156 | 5.105 | 5.055 | 4953 | 4877|4775 | 3048
30.16 136 794 10 7 696 6833 | 6.782 | 5731 | 6680 | 8.655 | 6,553 | 6.452| 6.375 3.810
3175 |143| 8sa 10 9271 | 8.407 | 8382 | 8,331 | 8.280 | 8.230 | 8128 | 8.052| 7950 4.600
54| 3175 |1.25| 6.35 10 25.705| B.045 | 5.207 | 5.156 | 5,131 | 5.080 | 5.020 | 4.953 | 4.877| 4.801 | 3.048
aaa4  |1.31| 794 9 7845 | 6782 | 6,756 | 6,706 | 6,680 | 6,620 | 6,553 | 6477|6375 | a810
3403 |1.38| 953 g 9220 | 8.382 | 8.331 | 8.906 | 8.955 | 8.204 | 6.128 | 8.052| 7.976 | 4.699
31.8 39.69 1.25] 7.54 a9 32.108) 7.585 6.756 | 6.731 | 6.680 | 6.855 | 6620 | 6.553 | 6.502] 6.426 3.810
381 | 4763 [1.25] 853 B 38,557| 0.068 | 8.255 | 8.230 | 8.204 | 8.179 | 6.153 | 8.077 | 8.026] 7.976| 4572
B0B| 6360 |1.25] 12.70 B 51.359| 12.141 - |11.328]11.308|11.278] 11.252 |11.227|11.176]11.125] _ G.a50
635| 7938 |1.25] 1588 5 64.211] 15164 | - | 14.35]| 14.34 | 14.32 [ 14.304| 1427 | 1424 | 1421| 762
762| 9525 |1.25] 19.05 B 77.038] 18212 17.41| 174 | 17.38 | 17.369| 17.34| 17.31 | 17.28| B.A8

MNotes: Thlnhwcuhhdmﬂnmmmhhmdmnl
tolerance plus 0.51mm for tubes less than 15.9mm OD and 0.78mm for tubes 15.9mm OD and larger.
Dl drfit tolerance = 0,041 {thickness of tubesheet in tube dameters), mm

* For tubesheet thicknesses greater than 152 4mm, it is permissible to determine minimum standard ligaments according to the note

ahove,

tolerance not exceeding the sum of twice the drill drift




Tubesheet (cont.): tube to tubesheet joint

i *RCB-7.23 TUBE HOLE FINISH

The inside edges of tube holes in tubesheets shall be free of burrs to prevent cutting of the tubes.
Internal surfaces shall be given a workmanlike finish.

RB-7.24 TUBE HOLE GROOVING

Tube holes for expanded joints for tubes 5/8” (15.9mm) OD and larger shall be machined with
annular ring groove(s) for additional longitudinal load resistance. For strength welded tube to
tubesheet joints, ring grooves are not required.

(1) For roller expanded tube joints, when tubesheet thickness exceeds 1" (25.4mm) at least two
grooves shall be used, each approximately 1/8” (3.2mm) wide by 1/64” (0.4mm) deep.
Tubesheets with thickness less than or equal to 1" (25.4mm) may be provided with one
groove.

(2) For hydraulic or explosive expanded tube joints, when tubesheet thickness exceeds
3" (76mm), at least two grooves shall be used. Minimum groove width shall be calculated as

w =1.56/Rt where R = mean tube radius and t = tube wall thickness, except groove width
need not exceed 1/2" (12.7mm). Groove depth to be 1/64” (0.4mm). Tubesheets with
thickness less than or equal to 3" (76mm) may be provided with one groove.

When integrally clad or applied tubesheet facings are used, all grooves should be in the base
material unless otherwise specified by the purchaser. Other groove configurations may be used
based on the exchanger manufacturer's experience or the recommendations of the expansion
equipment manufacturer.



Tubesheet (cont.): tube to tubesheet joint

C-7.24 TUBE HOLE GROOVING

For design pressures over 300 psi (2068 kPa) and/or temperatures in excess of 350 °F (177 °C),

the tube holes for expanded joints for tubes 5/8" (15.9mm) OD and larger shall be machined with

annular ring groove(s) for additional longitudinal load resistance. For strength welded tube to
tubesheet joints, ring grooves are not required,

(1) For roller expanded tube joints, when tubesheet thickness exceeds 1" (25.4mm), at least two
grooves shall be used, each approximately 1/8” (3.2mm) wide by 1/64" (0.4mm) deep.
Tubesheets with thickness less than or equal to 1° (25.4mm) may be provided with one
groove.

(2) For hydraulic or explosive expanded tube joints, when tubesheet thickness exceeds
3" (76mm), at least two grooves shall be used. Minimum groove width shall be calculated as

w =1.56+/Rt where R = mean tube radius and t = tube wall thickness, except groove width
need not exceed 1/2" (12.7mm). Groove depth to be 1/64" (0.4mm). Tubesheets with
thickness less than or equal to 3" (76mm) may be provided with one groove.
When integrally clad or applied tubesheet facings are used, all grooves should be in the base
material unless otherwise specified by the purchaser. Other groove configurations may be used
based on the exchanger manufacturer's experience or the recommendations of the expansion
equipment manufacturer.



Tubesheet (cont.): tube to tubesheet joint

*RCB-7.3 TUBE-TO-TUBESHEET JOINTS
RCBE-7.31 EXPANDED TUBE-TO-TUBESHEET JOINTS
Expanded tube-to-tubesheet joints are standard.
RB-7.311 LENGTH OF EXPANSION

Tubes shall be expanded into the tubesheet for a length no less than 2" (50.8 mm) or the
tubesheet thickness minus 1/8" (3.2 mm), whichever is smaller. In no case shall the
expanded portion extend beyond the shell side face of the tubesheet. When specified by
the purchaser, tubes may be expanded for the full thickness of the tubeshest.

C-7.311 LENGTH OF EXPANSION

Tubes shall be expanded into the tubesheet for a length no less than two tube diameters,
2" (50,8 mm), or the tubesheet thickness minus 1/8" (3.2mm), whichever is smaller. In no
case shall the expanded portion extend beyond the shell side face of the tubesheet. When
specified by the purchaser, tubes may be expanded for the full thickness of the tubesheet.

RCB-7.312 CONTOUR OF THE EXPANDED TUBE

The expanding procedure shall be such as fo provide substantially uniform expansion
throughout the expanded portion of the tube, without a sharp transition to the unexpanded
portion.

RCB-7.313 TUBE PRO.JECTION

Tubes shall be flush with or extend by no more than one half of a tube diameter beyond the
face of each fubesheet, except that tubes shall be flush with the top tubesheet in vertical
exchangers to facilitate drainage unless otherwise specified by the purchaser.

RCB-7.32 WELDED TUBE-TO-TUBESHEET JOINTS

When both tubes and tubesheets, or tubeshest facing, are of suitable materials, the tube joints may
be welded.

RCB-7.321 SEAL WELDED JOINTS
When welded tube joints are used for additional leak tighiness only, and tube loads are
carried by the expanded joint, the tube joints shall be subject to the rules of Paragraphs
ACB-7.2 through RCB-7.31.




Tubesheet (cont.): tube to tubesheet joint

RCB-7.322 STRENGTH WELDED JOINTS

When welded tube joints are used to carry the longitudinal tube loads, consideration may
be given to modification of the requirements of Paragraphs RCB-7.2 through RCB-7.31.
Minimum tubesheet thicknesses shown in Paragraphs R-7.11, C-7.11 and B-7.11 do not
apply.

RCB-7.323 FABRICATION AND TESTING PROCEDURES

Woeilding procedures and testing techniques for either seal welded or strength welded tube
joints shall be by agreement between the manufacturer and the purchaser.

RCBE-7.33 EXPLOSIVE BONDED TUBE-TO-TUBESHEET JOINTS
Explosive bonding and/or explosive expanding may be used to attach tubes to the tubesheats

where appropriate. Consideration should be given to modifying the relevant parameters (e.g., fube-
to-tubesheet hole clearances and ligament widths) to obtain an effective joint.

R-7.4 TUBESHEET PASS PARTITION GROOVES

Tubesheets shall be provided with approximately 3/16" (4.8mm) deep grooves for pass partition gaskets.
CB-7.4 TUBESHEET PASS PARTITION GROOVES

For design pressures over 300 psi (2068 kPa), tubeshests shall be provided with pass partition grooves
approximately 3/16" (4.8 mm) deep, or other suitable means for retaining the gaskets in place.

RCBE-7.5 TUBESHEET PULLING EYES

in exchangers with removable tube bundles having a nominal diameter exceading 12° (305 mm) and/or a
tube length exceeding 96° (2438 mm), the stationary tubeshest shall be provided with two tapped holes in
its face for pulling eyes. These holes shall be protected in service by plugs of compatible material.
Provision for means of pulling may have to be modified or waived for special construction, such as clad
tubesheets or manufacturer's standard, by agreement between the manufacturer and the purchaser.

RB-7.6 CLAD AND FACED TUBESHEETS

The nominal ciadding thicknees at the tube side face of a tubeshest shail not be less than 5/16" (7.8 mm)
when tubes are expanded only, and 1/8" (3.2 mm) when fubes are welded to the tubeshest. The nominal
cladding thickness on the shell side face shall not be less than 3/8" (9.5 mm). Clad surfaces, other than in
the area into which fubes are expanded, shall have at least 1/8" (3.2 mm) nominal thickness of cladding.

C-7.6 CLAD AND FACED TUBESHEETS

The nominal cladding thickness at the tube side face of a tubeshest shall not be less than 3/16" (4.8 mm)
when tubes are expanded only, and 1/8" (3.2 mm) when tubes are welded to the tubesheet. The nominal
cladding thickness on the shell side face shall not be less than 3/8° (9.5 mm). Clad surfaces, other than in
the area into which tubes are expanded, shall have at least 1/8" (3.2 mm) nominal thickness of cladding.




Flexible joint (expansion joint)
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CB-9 CHANNELS, COVERS, AND BONNETS
RCB-9.1 CHANNELS AND BONNETS

R-9.11 MINIMUM THICKNESS OF CHANNELS AND BONNETS

Channel and bonnet thickness is determined by the Code design formulae, plus corrosion
allowance, but in no case shall the nominal thickness of channels and bonnets be less than
the minimum shell thicknesses shown in Table R-3.13. The nominal total thickness for clad
channels and bonnets shall be the same as for carbon steel channels.

CB-9.11 MINIMUM THICKNESS OF CHANNELS AND BONNETS

Channel and bonnet thickness is determined by the Code design formulae, plus corrosion
gllowance, but in no case shall the nominal thickness of channels and bonnets be less than
the minimum shell thicknesses shown in Table CB-3.13. The nominal total thickness for
clad channeis and bonnets shall be the same as for carbon steel channels.

RCB-9.12 MINIMUM INSIDE DEPTH

For multipass channels and bonnets the inside depth shall be such that the minimum
cross-over area for flow between successive tube passes is at least equal to 1.3 times the
flow area through the tubes of one pass. When an axial nozzle is used, the depth at the
nozzle centerline shall be a minimum of one-third the inside diameter of the nozzle.

RCB-9.13 PASS PARTITION PLATES

RCB-2.131 MINIMUM THICKNESS

The thickness of pass partitions shall not be less than the greater of that shown in Table
RACB-8.131 or calculated in Paragraph RCB-9.132. Pass partition plates may be
tapered to gasket width at the contact surface.

TABLE RCB-3.131

NOMINAL FASS PARTITION PLATE THICKNESS
Dimensions are in Inches (mm)

Nominal Size Carbon Steel Alloy Material
Less than 24 3/8 1/4
(610) (9.5) (6.4)
24 to 60 12 3/8
(610-1524) _(12.7) (9.5)
61 to 100 5/8 12
(1549-2540) (15.9) (12.7)




FIGURE G-5.2M HEAT EXCHANGER SPECIFICATION SHEET
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consideration

|
More corrosive fluid Less corrosive fluids

Fouling Fluids with high fouling Low fouling and scaling

and scaling

Fluid temperature High temperature Low temperature

Operating pressure Fluids with high pressure  Fluids with low pressure

Less viscous fluid More viscous fluid
Stream flow rate High flow rate Low flow rate

54



Connections :
S Tubesheet "1"’.'

\\ Tube
Baffles '\ Bundle

Mounting @




