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TEMA: The Tubular Exchanger Manufacturer’s Association

• TEMA is a trade association of the world’s leading 
manufacturers of shell and tube heat exchangers, 
who have pioneered the research and 
development of heat exchangers for over 80 years. 

• TEMA publishes a Standard for thermal and 
mechanical design of high-quality heat exchangers.
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TEMA Member Companies
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The TEMA Standard

• Current:  10th Edition, published in 2019. 
• The Standard contains 10 sections: 

1. N – Nomenclature 
2. F – Fabrication Tolerances 
3. G – General Fabrication and Performance Information 
4. E – Installation, Operation, and Maintenance 
5. RCB – Mechanical Standards Class RCB Heat Exchangers 
6. V – Flow Induced Vibration 
7. T – Thermal Relations 
8. P – Physical Properties of Fluids 
9. D – General Information 
10. RGP – Recommended Good Practice 
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Section 1: N - Nomenclature
Describes naming and type standards for exchangers, 
as well as all components of exchangers
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Examples of TEMA Type Exchangers
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Section 2: F – Fabrication Tolerances
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Section 3: G - General 
Fabrication and 

Performance Information

Provides definitions, 
specification sheet, 
documentation standards, and 
standard performance 
guarantees.
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• Operating conditions req’d 
• Normal  
• Start-Up 
• Shut-Down 
• Steam Out 
• Upset 

• Leads to Mean metal temps 
• Calculate thermal expansion

Section 3: G - General 
Fabrication and 

Performance Information

This may 
happen if you 
don’t give the 
fabricator the 
correct info.
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Section 4: E – Installation, 
Operation, and Maintenance

• Installation guidelines 
• Start-up/shut-down recommendations 
• Bolted joint tightening 
• Maintenance and cleaning 
• Locating tube leaks 
• Bundle removal

Sangeeta Bakshi & Wade Armer - TEMA Technical Committee



Section 5 – RCB-1  - SCOPE OF TEMA STANDARDS 

Applicable to shell and tube heat exchangers which do NOT exceed the following criteria –  
1. Inside diameters of 100” 
2. Design pressures exceeding 3000 psi 

Intent is to limit the max wall thickness to 3” & max stud diameter to 4”.   
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Section 5 – RCB-1  - SCOPE OF TEMA STANDARDS 

RCB Definitions – 3 classes for design and fabrication  
1. Class “R” 

• Generally severe requirements of petroleum and related processing 
applications 

2. Class “C” 
• Generally moderate requirements of commercial and general processing 

applications 
3. Class “B”  

• Chemical process service 
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Section 5 – RCB-2  - TUBES 

RCB-2.3.1 U-Bend Requirements 

When U-bends are formed, it is 
normal for the tube wall at the 
outer radius to thin.
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Section 5 – RCB-2  - TUBES 

RCB-2.3.4 TUBE PATTERN 
• Square Pattern 

o Removable bundle units  
o Mechanical cleaning req’d 
o Tube lanes to be continuous 

• Triangular Pattern  
o Should NOT be used when 

shellside is to be cleaned 
mechanically
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Section 5 – RCB-3  - SHELLS & SHELL COVERS 

Minimum shell thickness – ASME Code compliance req’d but no less than - 
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Section 5 – RCB-4  - BAFFLES & SUPPORT PLATES 

Types of Transverse Baffles - 
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Section 5 – RCB-4  - BAFFLES & SUPPORT PLATES 
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Section 5 – RCB-4  - BAFFLES & SUPPORT PLATES 

RCB-4.5 –  
Spacing of Baffles &  
Support Plates
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Section 5 – RCB-4  - BAFFLES & SUPPORT PLATES 

RCB-4.4 –  
Thickness of Baffles &  
Support Plates
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Section 5 – RCB-4  - BAFFLES & SUPPORT PLATES 

RCB-4.6 – Impingement  
baffles & Erosion  
Protection 
• Guidelines to  
 prevent erosion  
 at entrance &  
 exit areas

Sangeeta Bakshi & Wade Armer - TEMA Technical Committee



Section 5 – RCB-4  - BAFFLES & SUPPORT PLATES 

RCB-4.7 –  
Tie Rods & Spacers 

• # & size of tie rods 
• Any baffle segment  
 – min 3 pts of support
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Section 5 – RCB-4  - BAFFLES & SUPPORT PLATES 

RCB-4.9 –  
Kettle Type Reboilers

Sangeeta Bakshi & Wade Armer - TEMA Technical Committee



Section 5 – RCB-5  -  
FLOATING END  
CONSTRUCTION
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Section 5 – RCB-5  -  
FLOATING END  
CONSTRUCTION
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Section 5 – RCB-6 - GASKETS 

• Min gasket width 
• Confined vs Unconfined
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Section 5 – RCB-7 - TUBESHEETS 

• Tubesheet thk per ASME code 
• When code rules don’t apply, consider TEMA Appendix A. 
• Min tubesheet req’s when expanding tubes 
• Double tubesheet design rules - 
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Section 5 – RCB-7 - TUBESHEETS 
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Section 5 – RCB-7 - TUBESHEETS 

• RCB 7.3 – Tube-to-tubesheet joints
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Section 5 – RCB-8 – FLEXIBLE SHELL ELEMENTS 
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Section 5 – RCB-9 – CHANNELS, COVERS, & BONNETS 
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Section 5 – RCB-11 –  
END FLANGES AND BOLTING 

• MIN BOLT SIZE 
• Class R = 3/4” 
• Class C = 1/2” 
• Class B = 5/8” 

• SECTION 9, Table D-5 
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Section 5 – RCB-11 – END FLANGES AND BOLTING 
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Section 6: V – Flow  
Induced Vibration

• Shell side fluid flow can sometimes cause tubes 
to vibrate and become damaged. 

• This phenomenon is very complex. 
• This section defines the basic data which should 

be considered when evaluating vibration 
problems.
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Section 7: T – Thermal Relations

• The basic size and configuration of a heat exchanger needed to achieve 
the required heat transfer is determined in the thermal design. 

• This section provides procedures for thermal design including effects of 
fouling and determination of mean metal temperatures for mechanical 
design.
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Section 8: P – Physical Properties 
of Fluids

• Many charts of fluid properties, mostly used for thermal design.
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Section 10: RGP –  
Recommended Good Practice

• Additional information and guidance 
relative to design of exchangers. 

• Information should be considered but is not 
required.

Example: Support Design
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Section 10: RGP –  
Recommended Good Practice

Example: Fouling Factors
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Non-Mandatory Appendix A: 
Tubesheet Design

• Legacy tubesheet design method that has been superseded by ASME 
Part UHX for most new exchangers. 

• Method may apply to existing exchangers, designs not in the scope of 
UHX, or exchangers not requiring ASME code design.
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Conclusion

• Along with design codes, the TEMA Standard is used worldwide as the 
construction standard for shell and tube heat exchangers. 

• Specify your next exchanger be built to TEMA Standards to ensure 
industry-leading quality, reliability, and performance.
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Conclusion

• Purchase the TEMA Standard at:   
• 💻shop.tema.org 
• 📞(914) 332-0040 
• 📧 info@tema.org
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Thank you from all the TEMA Members:
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