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INSTEELEASE NOTES

Release Features
INSTED CLOUD Ver. 8.1

INSTED is your orstop software suite for empirical thermal and hydraulic analysis of engineering
systems and components, with a focus on finned andimmed heat exchangers, flow over tube banks,
performance of isolated fins and fin arrays, analysis of heat conduction in composite solids, internal and
external flow and heat transfer, performaneaalysiof flows in piping systems, design analysis of pipe
flows, and power calculations for pump selectidNSTED calculations are very fast, leading to fast
turnaround in the analysis cycle. The interface is easy and fun to use. With the CLOUD deployment of
INSTED, you can carry out your thertgdiraulic analysis of heat exchangers and other engineering
systems/components anytime, anywhere, and even on your smartphonégblets

The most recent version iNSTED (Ve8.1) includessignificant enhancements, changes, and bugsfix
to further improveyour experience on INSTED CLOURR new featureinclude the following:

Improved PlateFin Solver

f Anoptiontousead . dzf 1€ 2NJ d5AaO0ONBGS¢ si¥BoivEaRiReT 2 NJ NI (Ay3
T aw9Ctwhté | YR canhawd 828228 ERAAREHE &. dzf 1 ¢ OF f Odzf | (A 2
1 Warning messages for temperatures that are side the range of REFPROP support are now
displayed
T ¢KS aSkNOK a0OKSYSa Ay a{ Al hayebeéerintpypved torddudéd A YA T | G A
the incidence ofiNo RealizationR2 dzy dkuations

Bugs Fixed in the PlateFin Module

f CannowJ 3a ol O] FfdzZA R LINPLISNIASa TNERhelntewed Ct wht ¢
Explorer browser.
ThedNo Huid P2 dzy rRessage displayed in certain Multiple Rating tasks has beemfbed.
Fixedthe bugrelating to copying thelate-fin SampleProblem"Che.510 (with custom j/f data)"
to user account
1 The "lost Gonnection"warningmessage displayed after 20 minutes of inactivity, has been
removed.

)l
)l

New Features in Platdin

1 The"Calculation Method" input talmas beeradded.Youcannow choosethe "Defaut ‘Bulk"
or "Discrete" method for rating calculatisn

1 You @annow plot the distribution of'Density" "Specific Heat "Thermal Conductivity and
"Viscosity"along the stream$or the ratingprojects

f  You @n now savene ofthe & a dzf vk A § dHation @intsitdo aseparate regular, rating
project

f  You an nowsavea realization of thex { A Tcdloyilatiénsnto aseparateregular, rating
project.

f You @n nowsavea realization of thét h LJG A Y cdlculatiangnyb & separate regular, rating
project.
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You @nnow export an existing project into a plain XML text filed mail out to another INSTED
user.

You @nnowimport anXML project file back ttNSTPE from another INSTED user

Ly dat NR 2SO ifyoadayrom@eivad WSTEProject directly by just clickingn the
projectname

Improvementsto the user interface(Ul)

1

T

INnthedawSOSY (i tNR2SOGagE TN W K& RBIRIS®DiuitoNTe ecifl A& G 2
box, by placingthe mouse on the proje€ @ame,more text will automatically scroll from right

to left, to show additional information.

YoucannowDK22aS adw9Ct whté | yRromil KA GEWI CX ¥A RAS i RA N

Changedo Other Modules in INSTED

T

= =4

= =4

Thedt NBf A Y A ytasKiB now Sipphrdg/i theLOUD version of the Shell and Tubes
HEX.

Thea [ Sy 34 K /thsk i©rdml supparted/irithe CLOUD version of the Concentric Tubes
HEX.

Thed a dzf A LJitaSks tadk is Aoyt Supported in the CLOUD version dPldeFrame HEX
Thed . dzf | k 5 Atiar@aidndvbstipp@ted in the CLOUD versiothefShell & Tubes and
Concentric TubeREXs

You can nowplot the streamwise distributiors of "Density" "Specific Heat "Thermal
Conductivity' and"Viscosity"from the rating resulsin all HEX modules.

,2dz Oy y2¢6 ab@S I at NBEAYAYFINER 5SairA3ayé NBIFfAI
Tubes HEX.
,2dz Oly y2¢ ab@S I a[Sy3idK /[ fOdA GA2y¢ NBadz
Tubes HEX.

You can novsaveone point of a a dzfSi AwllJtanalysidnto a regular rating project fdPlate
Frame HEX

Additionalwarning/error messagebave beeraddedfor the PlateFrame solver.

For all INSTED modulespycan nowd 9 E LE2GN.IIYE late eXiEtiag NS TEProjectin an XML
file format to/from other INSTED users

More detailson the release features can be found in the following sections.
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New Features

Many new featurehave beeradded toINSTED in this new version

#1.YoucannowAET T OA AEOEAO O" OI Eob

calculation s.

I Oind$ EOAOADAG

In the Bulk method, fluid properties are held constant. In the Discrete method, they are allowed to vary
streamwise, depending on the local temperatuaed pressure. Theseptions can be accessed from the
G/ FfOdzf FGA2Y. aSiK2R¢ odzid2y

Plate-Fin Heat Exchanger
- Create HEX Geomeiry

- Rale HEX
- Muitiple Rating
- Sizing

+ Optimization

Shell & Tubes Heat Exchanger
- Create HEX Geomeiry
- Rate HEX
+ Preliminary Design

Concentric Tubes Heat Exchanger
- Create HEX Geomeiry
- Raite HEX
- Length Calculation

Plate_Frame Heat Exchanger
- Create HEX Geomeiry
- Raite HEX
- Muitiple Rating
- Sizing
+ Optimization

Piping System
- Design & Rate

Fin & Fin Array
» Themnal Analysis

Heat Conduction
+ Themnal Analysis & Design

Tube Banks
- Themnal & Hydraulic Analysis

Sample Problems
Custom Fluid Properties

Project Management
INSTED Database

Unit Conversion
Math Calculator

Preferences

Start Page | E Plate-

I. Project Name:

Il. Choose Heat Excha

Please choose

Ill. Flow Assignment:

® Fluid A is hot

IV. Flow Direction:

‘*/ Co-Current

V. Two Phase Flow?

No Phase Change

VL. Flow Conditions:

Fin: Rating ‘

nger Geometry to Rate:

) Fluid B is hot

) Counter-Current

VII. Fluid Properties:

Hot Fluid Properties:

©® Fixed ) Variable/Custom ) REFPROP

Cold Fluid Properties:

® Fixed  Variable/Custom ' REFPROP

Cold

i

kg/m* ¥

Jikg K) v

kg/(m-s) v

Wi(mK) [

Hot Cold
Inlet Flow Rate: kgls v Hot
Inlet Temperature: K v Density:
Inlet Pressure: Pa_v Specific Heat:
Fouling Resistance: MKW Viscosity:
_g] _ul Conductivity:
K-Factor In
PR 4
K-Factor Out
_"J _f'l VIII. Calculation Method (Optional)
(SStcaEuteR Vet
New ) Save ) Load ] Close )

Compute I
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Start Page . | [f Plate-Fin: Rating . | Plate-Fin: Cal. Parameters x
Plate-Fin Heat Exchanger
« Create HEX Geometry
- Rate HEX 1. Calculation Method: [
« Multiple Rating

« Sizing Method

- Optimization
e Default

Shell & Tubes Heat Exchanger

- Create HEX Geomelry Bulk
- Rate HEX

« Preliminary Design Discrete

Concentric Tubes Heat Exchanger L
- Create HEX Geometry
- Rate HEX
« Length Calculation

Plate-Frame Heat Exchanger Back to the Project

There are threavailableoptions

1 Default: INSTERIll automatically choose the calculation method basedyoarinput. If the
calculation is single phase and fixed thersphysical fluid properties are used for both hot and
cold streams, the bulk calculation method will be chosen, otherwise the discrete method will be
chosen.

§ Bulk: In this method, the thermgdhysO Il f LINR LISNIiASa 2F G(KS ¥FfdzZARa ¢
G/ dza G 2 Y sdletteih® dverdgéitemperature of the stream is used to obtain the
constant thermalphysical properties.

9 Discrete: In this method, the thermahysical properties of the flugdwill beallowed to vary
with the local temperature of the streams.

Note that:
 The. dzf { OF f Odzf I GA2Y Y S (LK R SHctgiféRaiating GlcudaiioB. R A F i

#2. You can now use REFPROFor single -phase rating calculation s.

In previousversiors of INSTEIREFPRG#as used mainly for twphase flows (boiling and
condensation)in the new version, @ w9 Ct wht  Cibndux B aviilakieSor $h@leiphase
calculatiors as well.
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Plate-Fin Heat Exchanger
+ Create HEX Geometry

- Rate HEX
« Multiple Rating
+ Sizing
« Optimization
Shell & Tubes Heat Exchanger
+ Create HEX Geometry
- Rate HEX
« Preliminary Design
Concentric Tubes Heat Exchanger
« Create HEX Geometry
« Rate HEX
« Length Calculation
Plate Frame Heat Exchanger
« Create HEX Geometry
- Rate HEX
- Multiple Rating
« Sizing
« Optimization

Piping System
+ Design & Rate

Fin & Fin Array
« Thermal Analysis

Heat Conduction
- Thermal Analysis & Design

Tube Banks
- Thermal & Hydraulic Analysis

Sample Problems
Custom Fluid Properties
Project Management
INSTED Database

Unit Conversion

Math Calculator

Preferences

Start Page .I Plate-Fin: Rating x IPIale-Fin: Cal. Parameters . |

I. Project Name:

Il. Choose Heat Exchanger Geometry to Rate:

Please choose

1Il. Flow Assignment:

® Fluid A'is hot

IV. Flow Direction:

‘® Co-Current

V. Two Phase Flow?

) Fluid B is hot

) Counter-Current

No Phase Change

VI. Flow Conditions:

Inlet Flow Rate:

Inlet Temperature:

Inlet Pressure:

Fouling Resistance:

K-Factor In

K-Factor Qut

Hot Cold

kgls v

Fluid A

VII. Fluid Properties:

Hot Fluid Properties:

) Fixed © Variable/Custom

Choose Hot Fluid:  |acetone

= REFPROP

v

Cold Fluid Properties:

() Fixed © Variable/Custom

Choose Cold Fluid:

® REFPROP

carbon dioxide v

VIII. Calculation Method (Optional)

# 1

t

t

T AOA

O

EOE

O

#3.01 1T 0 OPHAIOGDAW b £DA E A MO EROQD AE
curves from the rating calculations
You camow plot thesethermakphysical propertiesurves along the streams tasually assess their

streamwise variation patternsThe units of the thermabhysical properties in the pletan also be
changed depending on your preference.
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Start Page . | E Plate-Fin: Rating . IPIale-Fin: Cal. Parameters . Ip|ate.Fi||: Rating Results x
Plate-Fin Heat Exchanger
« Create HEX Geometry

Rate HEX Calculation Result: Choose Plot Variable: |Density 4
Multiple Rati — T Temperature
ultiple Rating || show discrete data?
HotFlow Cold Flow  Overall Pressure Drop
Sizing Quality
Optimization Inlet Temperature: 73316 K v Heat Transfer Coefficient
Fin Efficiency
Shell & Tubes Heat Exchanger Qutlet Temperature: 609.809232017 K r 5
Density
+ Create HEX Geometry Pressure Loss: 7.839522e+3 Pa v Specific Heat
« Rate HEX Inlet Quality 0 Thermal Conductivity
it 5 0373 i i
« Preliminary Design Outlet Quality: 0 _ Viscosity
K hot
Concentric Tubes Heat Exchanger Mass Flow Rate 254 kals T % 0356 |
+ Create HEX Geometry Mass Flux: 18.324630937 kg/fsm?) v ‘; ase
o BBl BY Flow Velocity 56750548746 me v z
- Length Calculation @ 0324 |
Fouling Resistance: 0 mAKMW v (=] cold
Plate-Frame Heat Exchanger Equivalent Diameter: 0.002775 m_r 0308 |
gl BXiGenneng Reynolds Number- 2053138e+3
o (B[S Heat Coefiicient 158.22892741 Wi(m* K) v : . : ! . .
« Multiple Rating (] 02 04 06 0.8 1
Effective hA 2291704e+5 WIK v
- Sizing Dist. Along Passage / Passage Length
L Colburn Factor j 0.00405992
« Optimization
Friction Factor . 0.012983016
Piping System Fin Type: rectangular
Ein & Fin Array Fin Efficiency %! 0.735442321
« Thermal Analysis Fin Height: 0.0057 m T
Heat Conduction (Fm wer2 m_v
. Thermal Analysis & Design Fin Thickness: 0.00015 m v
Tube Banks Fin Offset Pitch: 0 m_v
+ Thermal & Hydraulic Analysis Flow Length: 0.9 m_r
Sample Problems Flow Width: 18 m_r
) _ Power: 5.520232e+5 W r
Custom Fluid Properties
Specific Heat: 2.032376e+3 Jika Ky r
Project Management
Heat Capacity: 5.162235e+4 WIK v
INSTED Database
Unit Conversion 4 »

Math Calculator

Preferences Back to the Project

#4.YoucannowOA OA O- 01 OEPDAED
AAT AOI AGET 1T OAOGHBI 6 EIT OI

- A~ - -

DOEI EUAQEI T 6
[ b2 AOET Co

ED
A AO O

081 O/
OAC

A A~ LA X~

Multiple-Rating:Choosea rating pointandclickthed { I @S R&ibgPEara t§ &RRegular Rating
t N2 2b8toni
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Plate-Fin Heat Exchanger
+ Create HEX Geomef

- Rate HEX

- Multiple Rating
« Sizing

« Optimization

Shell & Tubes Heat Exchanger

« Creale HEX Geometry

- Rate HEX

«+ Preliminary Design
Concentric Tubes Heat Exchanger

« Create HEX Geometry

- Rate HEX

« Length Calculation
Plate-Frame Heat Exchanger

« Create HEX Geometry

- Rate HEX

- Multiple Rating

« Sizing

« Optimization
Piping System

- Design & Rate

Fin & Fin Array
- Thermal Analysis

Heat Conducfion

- Thermal Analysis & Design

Tube Banks
- Thermmal & Hydraulic Analysis

Sample Problems
Custom Fluid Properties

Project Management
INSTED Database

Unit Conversion

Math Calculator

Preferences

SizingClickthe & { |

gS G2

Start Page ~IE Plate-Fin: Multiple Rating | Plate-Fin: Multi-Rate Result x

Calculation Result:

Choose One Rating Data Point:
1: Hot flow mass flow rate = 0.89616 [kg/s] r

HotFlow Cold Flow  Overall

Inlet Temperature: 513.16 K
Outlet Temperature:  336.991914379 K
Pressure Loss: 413.774238139 Pa
Inlet Quality 0.

Qutlet Quality: 0.

Mass Flow Rate: 0.89616 ka/s
Mass Flux: 4.142904054 ka/(s-m?)
Flow Velocity 5547541582 m/s
Fouling Resistance: 0. m* KW
Equivalent Diameter: 0.001898591 m

Reynolds Number 326.376851798

Heat Coefficient 72929950812 Wi(m* K)

Effective hA. 9.83594e+3 WIK
Colburn Factor j 0.013410636

Friction Factor f: 0.055038723

Fin Type: wavy

Fin Profile: plain

Fin Efficiency % 0984011224

Fin Height: 0.00635 m
Fin Pitch: 0.0012776 m
Fin Thickness 0.000152 m
Fin Offset Pitch: 0. m
Flow Length: 03 m
Flow Width: 0.6002 m

4

Choose Plot Variable:  Outlet Temperal »

) show dcrte doie? QR
476 cold
_ [ ——
=
® 445
2
g 420
g
=
E 392
2
=
2 364
=
3 - — hot
L L 1 1 1

09 092 084 0% 098

Hot flow mass flow rate [kg/s]

Save Selected Rating Data to a Regular Rating Project )

Back to the Project

) Set Reynolds number as x-coordinate?
[ Draw Points?
| Log Scale Axis?

wS3dzZt F.NJ wl GAy 3

t N22SO

z

G¢ odzitGz2y
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Optimization.Clickthed { S G2 | wS3oetdnNI wik Ay 3 t NB2S O ¢
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