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Heat Exchanger (HEX) Analysis Programs
· Plate-Fin Heat Exchanger
· Shell-and-Tubes Heat Exchanger
· Plate-Frame Heat Exchanger
· Concentric Tubes Heat Exchanger
· Manifolds-Microchannels
· 3D-Printed/Additively-Manufatured HEXs
· Smart Heat Exchangers

Basic Thermal-Hydraulic Analysis Programs
· Series Piping Systems
· Heat Transfer from Fin and Fin Arrays
· Heat Conduction in Composite Solids
· Flow Over Tube Banks
· Internal Flow with Heat Transfer
· External Flow with Heat Transfer

Two-Phase Models
· 37 Boiling & Condensation Models
· Modification for Enhanced Surfaces
· Incremental Method

Engineering Tools
· Thermal-Hydraulic Database
· Advanced Math Calculation Tool
· Engineering Units Converter

INSTED Modules Fast, Accurate, and Realistic Analysis

Multiple HEX Design Tools
· Performance analysis (rating)
· Parameter analysis (multiple-rating)
· Preliminary design
· Sizing
· Optimization

HEX Simulation Model
· Bulk (ε-NTU)
· Discrete (differential equations)

Advanced Optimization Algorithms
· Gradient method
· Adjoint-based method
· Genetic algorithm (GA)
· Advanced sensitivity analysis

Customizable Data
· Custom fluid properties
· Custom j/f data
· Custom fin geometry



INSTED®    

Thermal Analysis Software 

4 5INSTED THERMAL ANALYSIS SOFTWARE TTC Technologies, Inc.

Integrated Thermophysical Properties Database
· INSTED solid/fluid database
· NIST’s REFPROP
· User-defined fluid properties

Result Plotting & Export
· Line plots along flow passage
· Exporting data to Excel file

Unit Preference Setup       Unit Conversion On-the-Fly

Cloud Version vs Desktop Version

Cloud Version Desktop Version

Access data in INSTED 
anywhere, anytime

Protect your data by running 
INSTED on your computer

Integrated Analysis Environment Easy-to-Use Interface
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Features:
· Performance Analysis 
· Parametric Rating Calculations 
· Sizing & Optimization
· Custom j/f Data Input for Fins
· Kays & London Data for Fins
· User-Defined Fin Geometry Data

I. HEX Geometry

Different plate/flow arrangements
· Parallel or cross-flow
· Multiple flow passes
· Multiple partitions
· Single- or double-banking

II. Fin Geometry

Fin types
· Rectangular
· Trapezoidal
· Triangle
· Wavy
· User-defined

Kays & London fin data

Custom j/f data

Fin profiles
· Plain
· Herringbone
· Offset-strip
· User-defined

Plate-Fin Heat Exchanger Plate-Fin Heat Exchanger
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Features
· Performance Analysis 
· Parametric Rating Calculations 
· Preliminary Design
· Two-Phase

Types of Shells
· Generic
· TEMA-E
· TEMA-J
· TEMA-K
· TEMA-X

Types of Tube Bundles
· Square
· Rotated Square
· Triangle
· Rotated Triangle

Shell-Side Film Coefficients 
Calculation Methods:
· Kern’s Integral
· Bell-Delaware
· Stream Analysis

Rate a shell-and-tubes heat 
exchanger by providing flow 

conditions

Multiple Rating

Optimization

Plate-Fin Heat Transfer Shell & Tubes Heat Exchanger
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Features
· Single Fin and Fin Arrays.
· Calculation of Heat Flow Rate,
    Finned area, Fin Resistance,   
    Single Fin Efficiency, 
      Finned Surface Efficiency

Supported Fins & Fin Arrays

Rectangular Triangular

Trapezoidal Parabolic

Inverse Parabolic Cylindrical Spine

Conical Spine Parabolic Spine

Annular Circular Plate Annular Rectangular Plate

Fin/Fin Array Analysis Microsoft Excel Output of Results

Design #

Description (for 
example, flow 
arrangement, 
multipassing, 

single/two phase 
flow etc.)

HX Problem Statement

Performance Requirement Operating Conditions -Hot Operating Conditions -Cold

Q Dp-hot Dp-cold
Fluid 
Type

Flow 
Rate 

Tin Pin
Fluid 
Type

Flow 
Rate 

Tin Pin

[kW] [kPa] [kPa] [-] [lb/s] [°F] [psi] [-] [lb/s] [°F] [psi]

1
Cross-flow, single 

banking
55.997 860 0 55.116 572.02 0

HX Problem Statement HX Size, Weight and Performance- Output

HX Core Design Input HX Core Dimensions

t-sp t-ep w-sb-hot h-sb-hot w-sb-cold h-sb-cold P-L P-W L-NF/S Np-h Np-c W

[in] [in] [in] [in] [in] [in] [in] [in] [in] [-] [-] [lb]

0.012 0.012 0 0.224 0 0.224 35.43 70.9 70.9 150 150 2510

HX Size, Weight and Performance- Output

Hot Side

Type N-Fin or Channel H (Plate Spacing) t-fin l or l 2a dh Ac A

[-] [1/in] [in] [in] [in] [in] [in] [in²] [in²]

rectangular/plain 12.7 0.224 0.006 0.109 2148 376650

HX Size, Weight and Performance- Output

Cold Side

Type N-Fin or Channel H (Plate Spacing) t l or l 2a dh Ac A

[-] [1/in] [in] [in] [in] [in] [in] [in²] [in²]

rectangular/plain 12.7 0.224 0.006 0.109 1074 376650

HX Size, Weight and Performance- Output

Cold Side

Tout Tmean Dp sDP Pmean μmean cp-mean Kp-mean Re Pr Nu

[°F] [°F] [psi] [kPa] [lb/ft³] [lb/(ft*s)] [Btu/(lb*°F)] [btu/(h*ft*°F)] [-] [-] [-]

784.1 621.5 0.627 0.3034 0.0000215 0.253 0.029 3128 0.678 11.55

HX Size, Weight and Performance- Output

Cold Side Overall HX Core Performance

hhA P EB C* e Q NTU UA COP

[btu/(h*°F)] [Btu/h] [%] [-] [-] [Btu/h] [-] [btu/(h*°F)] [-]

542442.6 75844 0.984 0.736 10654794.2 4.282 215110.8 9.05088
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Features
· Plain Tubes or Finned Tubes
· Calculation of Pressure Drop, Reynolds Number, 
   Heat Transfer Rates for Tube Banks

Features
· Calculation of Total Heat Flow Rate, Thermal Resistance, 
   Net Temperature Difference, Critical Radius (for Radial Walls only),  
   and Thickness of a Layer

Support for finned surfaces

Heat Conduction Analysis Tube Banks

Support for the following systems

Slabs Radial Systems
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Features
· Includes the Following Data and More;
    - Thermophysical properties of fluids and solids
    - Pipe schedules
    - Suggested velocities for the flow various fluids
    - Minor loss k-factors
    - Fouling factors
    - Absolute roughness
    - Sample film coefficients
    - Tube counts in Shell-and-Tubes
    - Moody charts (friction factor calculation)
    - Radiation properties
    - NIST’s REFPROP
· Database is Integrated Throughout INSTED
· A standalone Version of the Database tool is 
   also Available on Apple Store and Google Play

INSTED Database INSTED Database
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Android Version

Say ‘Thermal-Hydraulic Database’ at Google Play 

                         to launch app 

INSTED Database Mobile App for Thermal-Hydraulic Database
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iOS Version

Ask Siri for ‘Thermal-Hydraulic Database’

Features
· Performance Analysis 
· Parametric Rating Calculations 
· Sizing & Optimization
· Custom j/f Data Input for Fins
· User-Defined Fin Geometry Data

Mobile App for Thermal-Hydraulic Database PLATE – FRAME MODULE
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20 Condensation Models 17 Boiling Models

MANIFOLDS-MICROCHANNELS Two-Phase Models
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Ametek Hughes-TreitlerLockhart IndustriesGE Power SystemsU.S. AIR FORCE

SUNY Buffalo UTC Virginia Tech University of Cincinnati

U.S. Dept. of Defense

Korea Institute of Energy ResearchChamp Products

Assembly Ingenieros (Spain)

TTC Engineering Tools Sample TTC’s Customers
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