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» THERMOFLEX is a fully-flexible program for heat balance modeling & engineering.
Models are built graphically assembling components “lego-style”.

» THERMOFLEX is used to model Combined Cycles, Conventional Steam Plants,
Process Plants, and more.

» Performs both design and off-design calculations.
» Contains powerful “Logical Components” to model off-design controls.

» In combination with PEACE (Plant Engineering and Construction Estimator), it
provides engineering details and cost estimation.

» THERMOFLEX works alone, or in concert with GT PRO, GT MASTER, and/or STEAM
MASTER.

http://www.Thermoflow.ir/




tf THERMOFLEX

e
File

Edit Drawing| P |

Edit Options Define View Help =

E i deameatie | } | Fihwoheade | Commonands

THERMOFLEX 24.1 [Untitled]

Fasr

| fnnfee | Aoeasias

Arernamar Aferiatags |

Sheet 1 Add sheet

THERMOFLEX begins in
“Stagel: Draw System”.
You have a blank sheet on
which you draw your model
by connecting icons from
the icon bar at the bottom.

Alternatively, you can start
by loading an existing file,
or importing an existing GT
PRO file.

Stage 1: Draw System
Transition 1-2:
Check Drawing

Stage 2: Edit Inputs ‘
/ Transition 2-3: /
Stage 3: Calculate System ‘

Check Tnputs

Stage 4: View Outputs ‘

Transifion 3-4:
Compitation
Warnings & Errors

THERMOFLEX has a
clearly organized
structure. At any time
you work in one of four
stages shown here.

You can easily move
from stage to stage,
and back again as

needed to refine and
redefine your model.

Water ! Steam

Gas [ Air Other Fluids

General

| Controllers | Boilers / HRSGs | Flue Gas

| Gagzification | Legacy | Ky Components

http://www.Thermoflow.ir/
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THERMOFLEX 24.1 [Untitled] - O s

File Edit Options Define View Help =

EditDiawing| B | Gdme | B | Poowas | cmames | e | s | Asemie | s Mocisise KC
Sheet 1 Add sheet {]ﬁ[}
Drawing screen — drag A context sensitive v
components from the help system gives IE
component bar at the you access to the o
bottom to construct your entire THERMOFLEX
model. manual T
Green borders )
indicate PEACE =
components which Pointing at an icon it
use physical produces an enlarged >
equipment models. image with its connection
These models points and its full name. Each tab summons a e

generate spec sheets
and cost estimates

different component bar
with its own set of

components. In total

ﬁﬁ m ﬁ ﬁ @ approximately 130

] on output. R
i) Wl 24
— —

s )
IEW Gas / Air Other Fluids

Individual p components are available.
component icons ”

| companent o NS R

| Controllers |Euiler5!HFtSGs| Flue Gas | Gagzification Legacy Ky Components ?

http://www.Thermoflow.ir/
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™ THERMOFLEX 24.1 CATFLOW24\MYFILES\Samples\(52-30a) HRSGAssembly_horiz.tfx - 8
File Edit Options Define View Help >
Edit Diawing| B | oo | B | A | G T || mrerms || dsemeee || ddsssmees | Engieenig Desim e | 4] ¥]
Description Model | € Adghed This model is entirely on one sheet; d@b
but you may place components on up <
| to 10 separate screens for ease of ’T@
0 - "~ ——1 [| havigation or better clarity.
e G2 ) P
Here, we are in the middle of T
creating a gas turbine combined
cycle using mainly PEACE )
components. 4
T 1 oo
Ed
i
- KW
F|T
M|IH
¥=3
- Z=y
q - Il[:- q b -
Each node on the components has been
Ambient temperature BOF connected to another component either
Gross power 281420 KW .
Net powier 270039 kW directly or through a connector (black
Met electric efficiency(LHWV} 52,45 % | ine)
Water / Steam Gas / Air Other Fluids General | Controllers | EIDiIersJ’HRSGs| Flue Gas | Gasification Legacy I'.'Iy[‘.nmpunents| ?

http://www.Thermoflow.ir/
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il THERMOFLEX 24.1 CATFLOWZAMYFILES\Samples\(52-30a) HRSGAssembly_horiz.tfx - O

File Edit Options Define View Help >
Edit Diawing| B | Gt | B | Aewiees | G | e | g | dsomsine | sz Ergivenig Desimtiode | wat 4] ¥]
i, |—| A
Description Model Add sheet | ‘C]FI_|I>
- Water cooled
Once the plant drawing is — condenser
completed, press this ‘Check |_| connected to wet
Drawing’ button to transition — : cooling tower.
‘ . T =l - I
A i g SEE N W MR :
i : Condensing reheat
steam turbine with 4
ik four sections. -
oy - I_ E
P
alames KW
i
M{H
e | T l l 7 x=3
L]
[ ] 7=y
i i o m; El] ) »
|| L. q - [ 4 —l [ )
i GrGS; puv:;;m e 531'420 KW : %
Netpower 270039 kW Two pressure reheat O
Gas turbine with |"eecresteeetay s gs HRSG including bypass -
inlet chilling. ~ - ~ _| stack and SCR. ;{
Water / Steam | Gas / Air | Other Fluids General | Controllers | Boilers / HRSG= | Flue Gas | Gasification | Legacy | My Components | ?

http://www.Thermoflow.ir/



tf THERMOFLEX

] THERMOFLEX 24.1 C:\TFLOW24\MYFILES\Samples\(S2-30a) HRSGAssembly_horiz.tfx
File Edit Options Define View Help =
et Dowig | b | Editinputs | P |~ | G | [ Al numerical inputs for each component and 4|
Description Model Add sheet overall plant are initialized with defaults. The {1@[}
. model may be computed at any time from this ™
Now we arg 19 | stage. ’@
Stage 2: Edit R o .
Inputs. The screen &2
background is solid ) T —
gray to distinguish = Each component has its own input screen
it from the i ) o) wew) like this one shown for the duct burner. You |,
previous stage, Trrreanm can review defaults, and edit inputs to suit B
‘Stage 1: Draw e Han your needs.

System’.

Double-click any
icon to summon
its input screen.

Met electric efficlE

v Specify exit temperature

" Specify fuel fow

" Specify LHY heat input
(" Specify HHY heat input

Heat loss to suinoundings as % of heat input

= LR )

Diuct [54]

Duct [51]

vk
Draft loss —
inH20 L
Desired exit temperatuie
1200 F 3
-
Mirimum allowed volumetric owyaen cantent G
E H
50210 503 conversion A
i
Desired fuel flow
T Jom |
DB Emissions pical Element of 3
¢ Horizontal HRS G Minimum required fuel supply pressure — Fuel Flow,
{” Vertical HRSG pswa + Sho
W I]
46/2048 chars. J
 |Click here to enter & note for this component,
-
s
7
HRSGAssembly(1]; Duct - GT to Horizont
v

http://www.Thermoflow.ir/
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il THERMOFLEX 24.1 CAT

File Edit Options Define View Help

The steam turbine type and configuration was defined.

In

> this case a two casing reheat configuration is chosen. The
EdtDraving | ) | Editimputs | B | Avwvies | con assembly manager then automatically establishes defaults

Description

for leakages that you can accept or edit below.

Add Mew dzzembly

IInaffiiated 5T Compaonentz in Plant

ST Components

:

7 |
BTW/b
Remaove Selected ST Azsembly / \ ok |
Azsembly |5Tﬁ.ssemh|_l,l[1 ]
Cancel
Components Affated with ST Aszembly
IEITIII-" _ |- rdq
-- HRTAPTALPT NPT Re-defing 5T
< - HPTARTALPT - IHT Casing
- HPTAPTALPT APT Configurati
ST Cazing Selection S sl e -
HETAPTALPT - HPT g
HPT/PT/LPT - IPT T

HPTAPTALPT - LPT

THERMOFLEX has
“Assembly” models
that provide
additional features
for a collection of
components. While
a steam turbine
section itself does
not have a cost
output, a steam
turbine assembly
consisting of one or
more sections does.

Clicking "0OK" in
"Re-define 5T Caszing
Configuration' will
re-initialize the azsembly

inpLt. f
Remember o select ST Activating "E dit FIT
Cazing” wher filling the Azsembly Input" will let ﬁlﬁ
ST azzembly. the wzer edit inputs for ¥=3
governing stage, ST B
efficiency, dezsign K=3
conditions, leakages, 7=y
S5R zvztem, and ia
exhaust end. g
Edit &zzembly >
| pLit \
[l T R "// I_/]
270039 kKW 1
e officiency(LHV) 5245 % Once the components are “in” the
assembly, other detailed input screens
are available to specify leakages, last

stage bucket data, and other details.

http://www.Thermoflow.ir/
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ff..] THERMOFLEX 24.1 CATFLOWZ2A\MYFILES\Samples\(52-30a) HRSGAssembly_horiz.tfx = =
File Edit Options Define View Help >
EdiDiawing | P |  Editinputs | P [ fchees | comnean | e Graphice | sseombies | Ao | Engineering DesignMode |t 4| |
Descripfon | Model | Add shek __ {]ﬁ[}
When finished editing the s E=pyrs B

inputs, press this ‘Check
Inputs’ button to verify
settings and launch the
computation.

]

Computation progress is
displayed in a separate window
that you can monitor.

CATFLOWZ2A\PROFLEX.EXE =

Computing flows
Computing enthalpy

Loops d_Delta
3 ?.AABAE+AA a

Computing flows
Computing enthalpy

T30 e 3o e eI 3o e 30 e 3eE-J0k 30 -eE- 30 e eE I 3o -eE-JmE 30 e eE-Je 3o -eE-JmE 30 e eE-Jef 3o -eE-JmE 3o e eE I 3o -eE-JmE 30 eE 3eE- I 3o -eE-JmE 3o e IeE-Je 3o eE-JmE-Jef e IeE-Jef-Je-eE-eE- -
Loops d_Delta
4 0.AAAAE+AA

JoE-3oE-JoE- 3o 3o 3o 3o 3ok 3ok 3ok 3ok 3o 3o oo oo 3o JeE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JoE-JeE-JoE-JoE-JoE-JoE-JoE-JoE-JeE-Jof-Jof-Jef-Jof-Jof-Jof-Jof-Jef-Jef-Jef-Jef-Jef-Jef-Jef-Jef-JeE- oo e

Computing flows
Computing enthalpy

184472 kW

Loops d_Delta
5 ?.AABAE+AA

Ambient tg
Gross power o140 KW

THERMOFLEX comes with a large library of sample files that
you can start with. This file is one of those samples.

P

http://www.Thermoflow.ir/
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.. X
File Edit Options Define View Help >
Edit Drawing | } | Edit Inputs | } | Flowsheets | Sommovnand Text Graphicz | Azzemblies | Meszages | Engineering Design Mode | MulHlPl
Description Model Add sheet Shaft Diagram Computation iS Complete! @[}
N
The happy face indicates no M

Compntation complete.

Congratnlations!
Compuntation time = 00:00:00.7

serious problems were
encountered. There is an
optional advisory message
(shown below) that you have
the option to review.

armsT

Messages

Warnings (0} Advisories (0} Remarks (0) All Mess

ages (0)

Ambient temperature

Gross power

Net power

Met electric efficiency(LHV}

a0 F
280867 KW
259385 kW
5238 %

Advisory and Warning messages
will be accessible from the
Computation Complete dialog if
necessary.

http://www.Thermoflow.ir/
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il THERMOFLEX 24.1 CATFLOWZAMYFILES\Samples\(52-30a) HRSGAssembly_horiz.tfx - O

File Edit Options Define View Help >

Edit Drawing | } | Edit Inputz | } | Fluwsheets| Simmeasnds | Text | Graphicz | Azzemblies | Mezsages Engineering Design Mode | Pualt 4 | F|
Description Model Add sheet Shaft Diagram A,
psia(F <:JEII:>
kpph | BTU/ b s
<M
=
i
iy
General cycle performance data o
= are updated with current y=3
o results. I ' x=3
20 2 1
3 . P‘ z
| " N :

———

Ambient temperature 80 F
Gross power F 2B0BET W \
Met power 289385 kW %

Main Output Screen.

In Stage 4: Outputs the screen color changes to light yellow and output 3
tags and stream data are filled with computation results. a

http://www.Thermoflow.ir/
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.. X
File Edit Options Define View Help >
Edit Drawing | } | Edit Inputz | } | Fluwsheetsl ﬂwﬂwﬁw‘xl Text | Graphicz | Azzemblies | Mezsages | Engineering Design Mode | MulHli*l
.y . ] PN
PEACE components have additional results summarized in well- 1P
organized tables and graphics as shown on the next slide. wen|ETUR |
.
. +eg
Flowsheet: | Components Text Graphics Aszzemblies Meszages Engineering Design Mode | Mult4|>| -
gﬂaamn gﬂ—mamn in
L &
H = 1145.02 H= 64321
sal Transfer H=49.72 H*=-452.08
ardware Graphics M=5244 M=5296

ube Bundle Overview
0 Diagram
------ Wigw/E dit Mote

H*=225.05
M=3612.2
V=35100
Rho =0.02859

4

Blowdown
H=6582
M=5244

Plpsia] T[F] H[BTU/b] H*BTU/D] Mkpph] VIft"3/s] Rho[lbMt3]
Evapaorator (PCE) [7]

Mode: Engineering Design

Drum pressure = 1884 psia, Temperature = 6274 F

Pinch temperature difference = 36 F

Saturation pressure increase from drum elevation = 0 psi

Saturation temperature increase from drum elevation=0F

Heat transfer to water/steam = 73119 BTU/s, Heat loss = 548 4 BTUIs
Heat from gas = 73667 BTUIs

(Gas-side pressure drop = 2.333 in H20

(12)

P =15.000
T=6634
H#=151.63
I=3612.2
V=2B467.
Rho = 0.03524

T L Cpsam Deine Viw bop
e |

T | Compunnts| 1o | Bt | bt | s |

[ e B

Evaporater (PCE) [7] - TQ Diagram

T B D

Component TQ-diagram

Click any component to summon a detailed result graphic display. Each node on the
graphic shows the computed state. Blue nodes show for water/steam data and red
nodes show air/combustion products states.

http://www.Thermoflow.ir/



tf THERMOFLEX

.. THERMOFLEX 24.1 CATFLOW2H\MYFILES\Samples\(52-30a) HRSGAssembly_horiz.tfx - O

File Edit Options Define View Help >
Edit Drawing | } | Edit Inputz | } | Flovwzheets |Eumnunents| Text | Graphics | Azzemblies | Mezsages Engineering Design Mode | Puilt 4 ‘ P|
Evaporator (PCE) rF>-<|
Ewaporator [PCE] [7] Estimated Heat Exchanger Hardware D ata =
--------- Component Graphic Evaporator (PCE] [7]
......... Heat B ala.nce e
......... Fin-tube type Sernated finz
Tube arrangement Staggered
--------- Hardware Graphics Tuemateidl | This tab shows the hardware specification Carbon Steel
""""" Tube Bundle Overview Tmberofuberol £ the PEACE evaporator tube bundle 12
......... TG Diagram Numbw n . i s . an
--------- View/Edit Nate namber ot ows iy 1 NIS data is output from the design-point 1z
Lengitudinal row p| calculation, and is used as input to the 3.75[in
Gaspathliansvery HRSG assembly cost estimate. 223
Tube length BO | ft
Tube outer diameter 1.5]in
Tube wall thickness 0134 |in
Tranzverse tube pitch 3023 |in
Tube metal conductivity & 500F [260C) 27 | BTU hr-ft-F
Tube metal conductivity sape -0.002 | BTU wr-f-F 2
Finz
Fir material Carbon Steel
Fir hizight 0.5([in
Fin spacing 01703 [in
Fir thickness 0.039 [in
Mumber of fing per inch 4777 | perinch
Sernated fin zegment width 01563 |in
Mumber of zemrated fin zegments 3216
IIn-zerrated height / fin height 0z
Fir metal conductivity (@ S00F [260C) 27 | BTU Mhr-fr-F [ |
Fir metal conductivity slope -0.008 | BETUMAr-f-F2
Overall Data
Gaz path frontal area 1337.9|1"2
Min. gaz free flow crozs section / frontal area 04338
H.T. zurface area / min. free flow crozs section 2811 ﬂ

http://www.Thermoflow.ir/




tf THERMOFLEX
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fe THERMOFLEX 24.1 CATFLOWZ2A\MYFILES\Samples\(52-30a) HRSGAssembly_horiz.tfx
File Edit Options Define View Help >
Edit Drawing | } | Edit Inputz | } | Flowzheets | Simmeasnds | Text | Graphicz Azzemblies | Tzages | Engineering Design Mode | Pualt 4 | F|
Description Model Add sheet Shaft Diagram A,
psia(F <:JEII:>
kpph| BTU/IE s
SEEI0 KW <My

R

=1 [

—

HRSG assembly
provides eight
output tabs. This
Is the elevation
view of the vertical
flow HRSG. The
specification tab
contains an
overview including
weights,
dimensions, and
cost estimate.

ff.] THERMOFLEX 24.1 CATFLOW24\MYFILES\Samplesh(52-30a) HRSGAssembly_horiz.thx = B n
File Edit Options Define Yiew Help =
Edit Drawing | } | Edit Inputs | } | Flowsheets | SR | Test Graphics | Aszemblies | Meszages Engineering Diesign Mode | Pl 4 | P|
STAssemblhy[1] p. A HRSGAssembly[1
HRSGAzzembly[1
......... 1 L 2 1 4 1 s 1 7 1 L]
......... FOR. QUALITATIVE INDICATION ONLY
--------- ermodynamics
- Hardware
E A
/- Heat Transfer
- Plan iew |
Elervation Yiew B \ F 1 =
- TE Driagram |
-l ater Paths .
i ater Path 1 B : E
- ater Path 2 |
- ater Path 3 .
- ater Path 4 T . B
i i ater Path 5 |
| g
c F c
4 —=L L
G
D '{ T D
H
= i ¥ L
[ . 3
|
f— 43 —m4—E —M4———C ————p4—— D ——MME M
E E
- TOTAL BOILER LENGTH = 181 & et belemmy Bt e =
[HEAT RECOVERY STEAM GENERATOR
[ELEVATION VIEW
A B c D E F < H 1 T =
F Powing No.  [RRSGATERL] F
3123% | 24908 % | 54.77H | 4850% | 11.BB& | 1383 Tif 2081 &
1 T 2 T 4 T : T T A

http://www.Thermoflow.ir/
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il

THERMOFLEX 24.1 CATFLOWZ2H\MYFILES\Samples(52-30a) HRSGAssembly_horiz.tix

o

File Edit Options Define View Help = 2 Estimoted Weights & Di
) ) . Steam Turbine Length ErAL
Edit Drawing | [ 2 | Edit [nputs | [ 2 | Flowsheets | e ws | Text | Steam Turbing Width 1455 ﬂ
Steam Turbing Weight 236,080 | Ib
STAssembly[t H RSGASSEITIDWH ] Generator Length [Including Exciter] 3256 [ |
g T'ﬁ'ggembly['l ] Generator Wi:!th 11.3|kt
......... Specificatinn : 1 | 2 : : | 3 Generator 'Weight 342,200 [ Ib
--------- Oerall ‘ |:F'I::IR QUALITATIVE INDICATION ONLY Overall 5T and Generator Length B9.72 (R
_________ G roups Ovwerall 5T and Generator Width 14.55 [ ft
Overall 5T and Generator Weight 578,300 b
......... Leakages STEAM TURBINE assembly .
. - - Foundation Lerg - - - GGG [t
--------- fT icahi:ﬂa“ct_ provides output on eight e | NIS Part of the Specification tab  [F«p
......... 2a chematic j ;
B3 5T Expansian tabs, each focused on one shows main weights and ;
- Display &l | aspect of the result. - | dimensions of the entire steam
turbine. .
D ' E
- HH- - M=t |
I . | c
+
Steam Turbine i e c ! i
elevation view. 3_Ref Material, Equi Costs
Faui
Stearn Turbine Package Cost 10,311.,000) USD
Including:
- Turbine
- Generator
- Exhaust Spstem
| - Electrical/Control/ngtrumentation Package
- Lube 0il Package w/ main, ausiliary & emergency pump
- Tranzportation to Site
Mechanical
Mechanical labor 14.230| hour:
Mechanical labor cost 412,600{USD
T p ion & Rigging
On-site Transpartation & Rigging 135,350{USD
Civil (ST and Layd Pads) . .
- Foundation concrete valumne T h I S pO rtl O n Of th e B3]
- - Foundation material & equipment cost - - F7.850[USD
SHAPE, DIMENSIONS & Excavation/backfl volme _ Speci fication tab shows 587 [P
N - 4 ?c.:lalvztlon.-"backflll material and equipment cost . I I . 132;3 ESD
L vl labor , oL
Civil labor cost I nSta ed Steam tu rb I n e 265, 750[USD
27168 | 32568 66. 5 Cost Summary Cost_
Total installed cost 11.211.000{US)
T Total installed cost adjust t factor 1
1 Total estimated installed cost 11.907.000) USD)

http://www.Thermoflow.ir/
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File Edit Options Define View Help >

Edit Drawing | 3 | I 2 | Flwsnheat | Sommrasts Tt | S | Aeramtier | Az | | M{.&Hl Fl
£
S
S

Description Add sheet /

Once a design is complete,
/’W you convert the model to

‘Off-design’ to simulate how
it performs at other
: ——— 2 : conditions. For example, you
Ambient conditions =

! can simulate performance at
can be adjusted to other ambient conditions and
make studies of

at part load.
expected plant
performance. ]

o
[l

T 1

x
File GTP/GTM/STM Economics & Regional Costs

Site Menu W Components ] Miscellaneous ] Fix Pressure ‘I Gen/Motars ] 0K Cancel |
o =

—
1. Site altitude it Define Fuel
2_ Ambient temperature F 80

Emissions

3. Ambient relative idil z 60

—_—]
Performance Map

4. Ambient wet bulb temperature F £9.6586

—_—
Exhaust Loss
5. Ambient pressure 14.696 —_—————

Excess Air
—_—]
Other Pure Gas

_—
Select Stream B

Rotor Cooling

Parameter A
Ambient temperature B0F Parameter B
Gross power 2808 Maotor
2893 Flow Priority

Plant net power can e ecencyLiny 2
be adjusted by [Notes_—[~] |
Setti n g th e HFiS Ao bbl1 D uct Eutmer - Horor  |Click here to enter a note for this component,

Duct[12]
Dhuct [47

1 : | Duct - GT to Harizont
appropriate gas Eggﬁgﬁmwm y
turbine load.

46/2048 chars. _Fevel

http://www.Thermoflow.ir/
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il THEEMOFLEX 24.1 CATFLOWZ2AMAMYFILES\Samples\(52-30a) HRSGAssembly_horiz.tfx
File Edit Options Define View Help >
Edit Drawing | } | ; } | Fiasiaat | Simmeasnds | Foasr | fringnfe | P e ArEradmas | Off-design Mode | et 4| P
- £
Description Model Add sheet . .
Multiple Runs... is used to launch G—— P
the Thermoflow Macro which is &
I r’ used to make batches of runs O
with different inputs.
—\_\_\_\_\_\_ bmmm—-
f.] Input Menu - Edit Mode - B é o %m N
File GTP/GTM/STM Economics & Regional Costs
Site Menu ] Components ] Miscellaneous ] Fix Pressure ] Gen/Motors oK Lancel @
Water-cooled Condenser (PCE) [43] | Otf-clesign j
Main Inputs ] Other Inputs i -‘-
Companent Status
. . T
- & Working " Oubof-service
I n Off—d eS I g n yo u Can Murnber of condenser urits ==
adJ USt the hardware Caoling W ater Flaw Prarity l;.;E
o o o " Strong * ‘Weak ™ Werp weak L
inputs to match existing o
plant, or vendor supplied
F|T
data. =
Hot water " . :'::3
Condensate Mominal cooling water flow kpph ||||| -~ ; z EI
- Desired CW flow as % of nominal Z
Water head to condensate outlet Condengsate subcooling at condensing pressure P 1z
E ] F T
Cold water
]Nutes 2+ 4672045 chars, \
HRSGAssembly[1]: Steel Stack [48] # |Click here to enter a note for this component.
HRSGAszembly[1] Steel Bypass Stack [*
HRSGAssembly[1]: Superheater [PCE] [3
HRSGAssembly[1]: Superheater (PCE) [3 %
HRSGAssembly(1] Superheater (PCE] [3
-E-I'-:'ujrs-le E : D
i
-

http://www.Thermoflow.ir/




tf THERMOFLEX

il THERMOFLEX 24.1 CATFLOWZ2H\MYFILES\Samples(52-30a) HRSGAssembly_horiz.tix - O
File Edit Options Define WView Help =

puts | } | Flowzheets | omvasae Graphicz | Azzemblies | Meszages | Qff-dezign Mode | Multiple Runz... | Rur from Excel... | 1 | 4 |
Description Model Add sheet ft Diagram th}
Generally, off-design -
fie.] THERMOFLEX 24.1 CATFLOWZSMYFILES\Samples\(S2-30 R 3 —
i : SIMPE\GES0 outputs are similar to @
File Edit Optiocns Define View Help = their desi n oint
puts | } | Flowsheets | S Text Graphics Azzemblies Messages g p u 4 » +
Repoits T counte rparts . B L
Syztem Summary psia T
Voo ::a” Mass Balances 1~ Outlet of Fipe (PCE] [1]  Warm C inlet of Wet Cooling Tower (FCE] [44] Waier | 2762
g 2 - Exhaust of Gaz Turbing [GT PROY[11] -» Inlet of HRSGAzsembly[1]: Duct - GT to Horzontal HRSG [5E] Gazfair | 15,269 1
3 - Cail outlet of Cail [PCE] [2] -> Inlet of Pipe [PCE] [18] "W ater 34.51 @
4 - Outlet of Pipe [PCE] [3] -» Cw inlet of W ater-cooled Condenszer [FCE] [43] W ater 326
- Remarks [1] 5 - Gas outlet of HRS Gaszembly(1] Economizer [PCE] [4] > Gaz inlet of HRS Gassembly[1]: Superheater [PCE] [34] Gaslhir | 14827 i _‘_
e Bl Messages (1) B - water outlet of HRSGAssembly[1]: Economiser [FCE] [4] -+ “Water inlet of HRSGAssembly[1]: Evaporator [PCE] [7] Wwiater | 188271 £
PEACE 7 - Bleed of HRSGéssembly(1]; Economizer [PCE] [4] > Inlst of Spitter [39] Wigter | 199455 | © —
- Cost Summary 8 - Outlet of Duct [47] -» Gas inlet of HRSGaAssembly[1]: Integral Deaerator [PCE] [14] Gas/hir 1474 =
» E;Z‘iﬁf;ﬂ;‘fﬂ’; 3 - Wialer aullel of HRSGssembly{1], Economiser (PCE] (5]  Inlet of Spliter (28] Water | 234.98
o Carsh Flaw i 10 - Chilled outlet of Electric Chiller [PCE] [E] -» Suction of Pump [PCE] [24] W ater 241 ;r‘:‘l;:‘
Tables 11 - Coolant outlet of Electrc Chiller [FCE] [E] > Inlet of Pipe [PCE] [20] W ater 1975
e Plant Summary 12 - Gasz outlet of HRSGAzzembly[1]: Evaparatar (FCE] [7] -» Inlet of HRSGAzzembly[1] SCRACO Catalyst [HRSG] - Horizontal HRSG [49] Gas/hir 15 f KW
13- Steam outlet of HRS Gaszzembly[1]: Evaporator [FCE) [7] - Steam inlet of HRSGAzzembly(1]: Superheater [PCE] [33] Wiater | 188271 f
14 - Gaz outlet of HRSGAzzembly[1]: Evaporator (PCE][8] -+ Inlet of Duct [51] Gas/hir 1479 ‘ F|T
15 - Steam outlet of HRS Gaszzembly[1]: Evaporator [FCE) [2] - Steam inlet of HRSGAzzembly[1]: Superheater [PCE] [34] W ater 23493 — I MH
Emizzions
| L =3
The stream table lists 15 - Air outlet of Coil [PEE) [2] = A inlet of Gas Tubine (GT PRO)J[11] Gas/bir | 14678 =3
19 - Outlet of Gasziair Source [13] - Airinlet of Coil [PCE] [2] Gaszlhir | 14696 F=Yy
P’ T’ m ’ h for eaCh 20 - Outlet of Duck [12] -» Inlet of HRSGAzzemblp[1]: Steel Stack [48] Gazldir | 14714 ] 12
Stream N the mOdeI . 21 -Water outlet of HRSGAzsembly[1] Intearal Deaerator [PCE] [14] - Suction of Pump [FCE] [35] W ater 17.2 ] .lF:
o 22 - Outlet of Makeup / Blowdown [15] -» ‘water inlet of HRS GAzsemblp(1]: Integral Deaerator [PCE] [14] W aber 17.2 1
I t IS CO I 0] r_COd ed fo r 23 - Outlet of Miker [18] - Inlet of STAzzembly[1] 5T Group [31] W ater 22493 ]
easy n a.Vl gatl on 24 - Outlet of Pipe [PCE][17] -» Cail inlet of Cail [PCE] [2] "W ater 43,58
' 25 - Outlet of Pipe [PCE][18] -+ Chilled inlet of Electric Chiller [FCE] [B] W ater 341
26 - Outlet of Pipe [PCEY[19] -» Coclant inlet of Electric Chiller [PCE] [E] W ater 2975
. 27 - Outlet of Pipe [PCE][20] -+ Warm Cw inlet of Weet Cooling Tower [PCE] [50] W ater 1874
You Can export thls 28 - Outlet of Pipe [PCET[21] <> Inlet of STAzzermblp(1]: 5T Group [30] Wiater | 174971 b %
table to excel to make 29 - Dutlet of Pipe [PCE] [22] -+ Inlet 2 of Mixer [16] wigter | 22499 | ¢
.. . 30 - Outlet of Pipe [PCE][23] -+ Inlet of Makeup / Blowdaovn [15] W ater 17.2 1 |:|
additional calculations, 31 - Discharge of Pump [PCE] [24] -> Irlet of Fipe [PCE) [17] - Fised P Water | 50
or tO C I’eate you r own 32| - Discharge of Pump [F'EE|] [25] -» Inlet of Fipe [PCE] [19] W ater anT7 B
4 |-
o g -
graphical displays. — -
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tf THERMOFLEX
- Common unit systems from =
around the world are -

available. =

File Edit Options Define View Help >

Edit Drawing | } | } | Fhwsehets | Commvans Fasr

Computation | Currency | Cithers | Flowsheet

Description Add sheet

— Unit Selection

ssman British with kpph, . psia |
e I-_“ — Steam Praperty Formulation
" IFC-E7 i |APWS-IFS7
pfe Frequency
= B0 Hz ¥ B0Hz
. Tl
You can change program settings to suit your needs.
For example, select from the following three steam
property formulations.
Thermoflow Proprietary (STQUIK)
IFC-67 (previous ASME standard from 1967)
IAPWS-I1F97 (current ASME standard from 1997)
ok LCancel

http://www.Thermoflow.ir/



tf THERMOFLEX

File Edit Options

— Caze Specification

Thermoflow Macro makes it easy to run batches

Murnber of macro cazes

| Gias Turbine [GT PR

of cases using different input variables.

Sl i i ‘alues may be entered directly on grid e (rem & leess numl:uer Update table w/ current
zhiown below, or uzing the range entries to - inpuks
. the: right. ta % 2 caze numI:uer
Edit Inputs
LIt
Compute Gas Tubine [GT PRO][11] GT load as percent of site rating  |%
—— This input set runs part load
performance at a fixed
# Plats . .y
ambient condition.
THERMOFLE —
OUTEUT Caze Specification
Murmber of macro cases I.-'f‘-.ml:uient temperature ;I
Yalues may be entered directly on grid VEAET = Glese numl:-er Update table v curent
ghown below, or uzing the range entries to InpLts
the right. to F (@ caze numl:uer

Base Case |Cazel |Case 3|

Ambient temperature

a0 B0 a0

MACRO 240
Copyright [2] 1933 - 2014, Thermaflow Ihe.

[az Turtbine [GT PROJ[11] GT load as percent of site rating

100 10U

You can select any set
of model inputs to
vary. Here, we run full
load performance at
varying site ambient
temperature.

Baze Caze; CATFLOW 285 YFILESAS amples\[S52-30a) HRSGAszembly_horiz th
Loaded: 02-25-2015: 12.358:47

http://www.Thermoflow.ir/



tf THERMOFLEX

=, Thermoflow Macro -30a) HRSGAssembly_horiz.MTF = =

File Edit Options Plant Summary and the two

subsequent tabs display pre- | —_— | |
Ret b General - 4 General - 8 Cﬁeneral -9 ) General - 10
THERMOFLEX formatted output reports.
PLANT SUMMARY'; ) IEDI.:\I;arI T | Stream [ able | Macro Inputs | General - 1 | Geperal - 2 | General - 3 |
Select Inputs Right-click & colurmn to surnmon details for that caze.
Left-click any 'Mezzages for details.
Edit Inputs
PLANT SUMMARY Unit Base Case Case 1| All tables can be exported to Excel
Caomputation Result Mezzages Meszages M ezzags 2 =
Compute P ——— — e e di rectl_y or saved as a .CSV file for
Ambignt temperature F a0 a0 use Wlth Other SOftware c
Text Qutput Ambient RH 4 B0 B0 e v
Ambignt wet bulb termperature F £9.66 B3.6R The Gen_eral tabS al IOW yOU to
SV Pl Gross power K 260849 za0843| select which data (outputs
Gross electric efficiency[LHW i 54 59 5459 as We” as In uts) to d |S Ia on th at
THEF‘U’;'PDUF'{EK Gross heat rate(LHY] ETUAWH | 6251 5251 ific tabl i) play
Met power ks 2B936E 269366 Specific table. _
Met electric efficiency[LHW] X 5236 1 Thermoflow Macro - Graphics = = |
Met heat rate[LHW) BT AN [BR1S File Edit Options |
Met fuel input[LHW) kBTU 1785615 |
Met process heat output kBT LU hr 47005 |
EHPEffiCiEhC}I Z‘ 55D3 ?3UU_|||||||||||||||||||||||||||| TTTT T T T T[T T T T T[T TTrTTTT] __
PURPA efficiency 4 53.69 - : : : : : ] |
Plart ausiliary kM 114583 = F |
Met electric efficiencyHHW] 4 4718 E 7100 Fo o N ] |
Met heat rate[HHY] BT AN | 7232 2 - : : : - |
Net fuel inputfHHY] KBTU/hr | 1948054 2 - | X-Y plots can be |
Energy chargeable to power kBT LU hr 1705072 E - —
Electric efficianey nn charneshle ensron = F3.91 E 6500 :_ TN ?;?;Fi?]st%esp Ogven i
. 2 - | W N
This button lets you see the £55.2 EOF anv set of variables i
. 1856 = u .
entire set of THERMOFLEX S B Y , :
) S O Here the plant’s net 14
outputs for a given case. z f
MACRO == E : . | heat rate versus GT 2l
Copyright (c] 1399 - 2014, Thermofiow Inc. ssoobnbinn 1 load is shown.
Baze Caze: CATFLOW 24\MYFILESAS amples\[52-230a) HRSGAzzembly_horiz. tfs 4(2:15 Tu,bi,ff (CT pR.;;] [11] GT load as percent of site rating [%]
Loaded: 02-256-2015: 12:38:47
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Please contact Thermoflow for further
Information and a Demonstration CD.

THERMOFLOW, INC.

2 Willow St., STE 100, Southborough
Massachusetts 01776

USA

Tel: +1-978-579-7999

Fax: +1-978-579-5995

E-malil: info@thermoflow.com
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