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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.
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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 ‘

7
Vi /

Transition 2-3:
Stage 3: Calculate System ‘

Transifion 3-4:
Compitation
Warnings & Errors

Check Tnputs

Stage 4: View Outputs ‘

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



tf THERMOFLEX
.

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




tf THERMOFLEX

il THERMOFLEX 2

File Edit Options Define View

Edit Drawing | } | Edit Inpuitz

Help =

17

Description Steam Cycle

Boiler

i
A

e - O

The model has two tabs: One for steam turbine and one for
boiler. You may place components on up to 10 separate screens
for ease of navigation or better clarity.

components.

Here, we are in the middle of
creating a coal fired conventional [
steam cycle using mainly PEACE

Gross power psiz| F

MNet power Ibv's | BTUVIR
Net hest rate[HHV) 10384 BTUKWh
Custom Boiler Efficiency B5.90 %
Custom Turbine Heat Rate 7912 BTU/KWH

EEE RN

line).

Each node on the components has been
connected to another component either
directly or through a connector (black

| =2
I n
UES N [ |

JpOox @

http://www.Thermoflow.ir
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THERMOFLEX 24.1 CATFLOWZ2MMYFILES\Samples\(51-10)Rankine_S00MW STassembly.tfx

S oEl

File Edit Options Define View Helg
Edit Drawing | } |

Description

e Bl —i

Once the plant drawing is completed, press this
‘Check Drawing’ button to transition from ‘Stage

1: Draw System’ to ‘Stage 2: Edit Inputs’.

HPT

Edit Inp |
Steam Cycle B
| 1

]

| —
ey

L'P turbine

T (e

—

HP FWH
train
I::-:I

Condensing reheat
steam turbine
(screen 1 of 2)

=

11 b
1P FWH

train

e

L

Off-design Mods |»
iy
_ psia| F CJE[:}
Net power Ibv's: | BTUVIR =
Net hest rate[HHV) 10384 BTUKWh
Custom Beiler Efficiency BS99 % TIT._.ITI
Custom Turbine Heat Rate 7912 BTU/KWh n
e
[
pcp

Water Cooled

Condensers

connected to

Wet Cooling
Tower.

el

Fl| = Tl
1
[CJ =i IR W |

bOx @
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File Edit Options Define View Help

1 1 1 1 1
sputs Design Mode 4| Pl

Now we are : All numerical inputs for each component and
in Stage 2: I overall plant are initialized with defaults. The —

Edit Inputs. 928358 KW/ model may be computed at any time from this BTUE

The screen ‘?ﬂl“ﬂﬁmh stage.
background is 85.95 %
solid gray to Ttz BT
distinguish it I
from the [=} 1)
previous
stage, ‘Stage
1: Draw _[
System’.

C i ; | w | C

Each component has its own input screen
e w1 like this one shown for the rotary air heater.
__=wn ) om Yoy can review defaults, and edit inputs to
suit your needs.

Todcietion

§|_

Double—click any PFrimary &ir Secondary Ar———————————
- Outlet temperature F Outlet temperature F
Icon to summon ¢ Assumed dP (TD mode) inH20 || Assumed dP (TD mode] inH20
itS in put SC reen . Hot end leakage °/° Hot end leakage °/°
u_ —'\w_l Cold end leak.age % Cold end leakage %

BackmoDa  Adrpreneser Hot Air Outlet Hot Flue Gas
(otwakery  Trom DA PA Outlet

7¢
A =

=™

=
1

[
I n
USRI il S R N |

162 |TTAS

Aszsumed flue gas path dP [TD made]

-

Minimurn pinch
s

v

Notes = vI 46/2048 chars. _Feverl I

Fipe [PCE] [26] . |Click here ta enter a note for this component.
Fipe [PCE) [27]

i L I ANz o )

http://www.Thermoflow.ir



tf THERMOFLEX

i THERMOFLEX 24.1 €ATFLOVI The steam turbine type and configuration was defined. In
JE o0 pfmm L3 Lm0 ZEp ¢ this case a four casing reheat configuration is chosen. The
EditDiawing | ) | Editinputs | B | s | o assembly manager then automatically establishes defaults

Descriplion for leakages that you can accept or edit below.
A —— - s
Add New Assembly Hem;;:ﬂsmegi.:ted l;j:;::;ﬁﬂ / \ oK < STURWS

naffiliated ST Components in Plant

ST Components

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.

|

ST Cazing Selection

IPT
LPT1
LPT2

Remernber to select "'ST
Cazing' when filling the
ST azzembly.

«

Grnponents\Nfliated with ST Azzembly

STAzzembly[1]

Re-define 5T
Cazing

Configuration

Crid oy ko
that ...

Clicking "0K" in
"Re-define ST Cazing
Confiquration' will
re-initialize the azzembly
ifpLit,

BTU/EWh

Activating "E dit
Azzembly lnpuk' will let
the Lzer edit inputs for
qoverning stage, 5T
efficiency, design
conditions, leakages,
55R svstem, and
exhaust end.

E dit Azzembly
[FipLt

/

_~

|

=1 =C
1 n
Ll el

]

H—m

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




ff THERMOFLEX
. THERMOFLEX 24.1 CATFLOW24\MYFILES\Samples\(S1-10)Rankine_900MW STassembly.tfx - SRS

File Edit Options Define View =
Edit Drawing | } | E dit Input | } Fiaeafhaade |ﬂmmmww| Fasf | S | Alvamrioe Afsmaamae Engineering D ezsign kMode 4|%
- —
Deszcription Steam Cycle /Eluiler Add sheet
/

= After editing inputs the model the user can perform
== | Check Inputs and activate the Calculation. -

\‘ Computation progress is
displayed in a separate window.

N

Computing flows
Computing enthalpy

Loops d_Delta
2 A.188AE+A1

Computing flows
Computing enthalpy

33030 e ~af~aE-Jof-Jof o -Jof -Jof-J0 -0 -0 ~3af~3uE~3nf-of~of~Jof -Jof-Jof-J0f-Jof-JuE 330 -Jof—af~Jaf—Jof-Jof-oF - Jof -Jof - 30 -0 ~3af~Juf~3uf-Jof-Jof~Jef -Jof-Jof-J0f-Jof-Jof~3uE 3 -nf—ef—Jaf—Jef-Jof-JoE-Jof-Jof-Juf-3nf -Juf-Jef-Jef—3ef-JeE-Jof-Ief-

Loops d_Delta
3 @.1880E +81

Computing flows
Computing enthalpy

Loops d_Delta
4 8.1888E+81

By the way, THERMOFLEX has a large library containing
sample files describing different types of plants and models.
This example is one of the sample files.

MrD L

http://www.Thermoflow.ir
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LI
..

File Edit Options Define

View Help =
EditDrawingl } | Edit Inpuitz | } | Flowsheets ﬂw;.:‘-'m&r}.-‘.\rl Text | Graphics | Azzemblies

Meszages Engineering D ezsign kMode
Description Steam Cycle Bailer Addsheet Shaft Diagram

Gross power psiz| F
=

Net power Ibv's: | BTUVIR
T Net hest rate[HHV) 10544 BTUEWh

{ustom Boile:r Efficiency B389 %
Computation has completed and pssmmmsmes e e ETUR
messages can be displayed.

W
Cmrtme

Congratunlations! Compntation complete.
Compuntation time = 00:00:16.7

3 computation messages
I Hemarks

File &

Errors (0}

‘Warnings (0} | Advisories (0)

| Remarks (3) | All Messages (3) |
1 |Double-click any lcon- or Stream-related message in the list to locate that item on the flowsheet
Message Source

Concrete Stack [39]
Pipe [PCE] [59] 18
Rotary Air Heater [67]

1

Advisory and Warning messages

Message

Concrete Stack [39]
[7] - Plume is visible at stack outlet.

http://www.Thermoflow.ir
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Edit Drawing | } | Edit [nputz | } |® e e | Text Graphics Azzemblies | FMeszages | Enaneenng Design Fode
Descripion  Steam Cycle |  Boiler m

Gross power

Met power

Met heat rate(HHW )
Custom Boiler Efficiency
Custom Turkine Heat Rate

E[F
ETU/Ib

One way of displaying
the outputs is through
stream tags.

=™

iz

;i
[SI il R |

Eack o D& Alr prehesier
(ot water)

=1 Tm=C
1 n

-

ol L I PN =

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

Edit Drawing | } | Edit Inpuitz | } | Flowsheets | Sompvnsns Graphics Azzemblies | Meszages | haS a Similar
~| output graphic
which can be
Gross power 891533 KW dISpIayed in all

Met poweer 833425 KW
Met heat rate(HHV) 10544 BTUKWh program modes.

Custom Boiler Efficiency 83.69 % "' -l
Cust 9 BTU/KWh '

PEACE
components o oo
also have a o B

top hegter

tabulated Sl _ Final heat balance
output form. oty | s Lp ] data are displayed

Flowsheets |Componenls| Graphics | Aszem|
T —— x on this graphic.

File Edit Options Define View Help > (87)

EditDiawing | B | Edtimous | B | Flowsheets | | 7ew | Graphics | Assomblies | Messages | e 4|>| ?f;;’uﬁuw

Radiant Boiler [66]% H*=613.25
Radiant Boiler [BE] Mgas = 2478.9
- Component Graphic Mash =15.53

- Heat Bal H W =163858
-t O TQ-diagram y1ese

Heat Transfer

(148) (a77)

View/Edit Note
P =2795.25 P = 276757
T=744 T=935
Sup=59.3 Sup=2517
H=1210.78 H= 140152
(@) H*=115.49 H*= 306.23 (88)
P=280532 M=16502 M =1650.2 F=2805.32
T=620.3 T=685.3
Sub = 65.0 x=1.000
H = 639.56 R H=1052.81
H*=-45574 (91) o H*=-42.48
M=1651.9 P=14868 ) M= 1650.2
T=525
H*=108.72

Description Steam Cycle Boiler | Addsheet Shaft Diagram

Full

Temperature [F]
(REBERERRRERE LLERRE LN

\

M=1770.3 o
V= 43604 HHY = 8551.7

200000 400000 600000 300000 - =285 4 Ash = 19.41
Heat Transfer [BTU/s] Rho =0.0408 Moist = 25.1%

(82)

P=16.14

T=750

=
=]

http://www.Thermoflow.ir
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..

File Edit Opticns
Edit Drawing | } |

Define

Edit Inputs | } |

One of four tabs with tables describing details of the

View Help =

evaporator and one drawing showing the tube bundle.

Flowshesats |Eumgunents|

Text

Graphics | .-’-'-.sseml:uliesl

Meszages |

Engineering Design Mode 4 |

5up-erheater!PCE>(|

Superheater [PCE] [99]
--------- Component Graphic
--------- Heat Balahce

......... T Diagram

E stimated Heat Exchanger Hardware Data

Superheater [PCE] [99]

Tubes

Fin-tube type Bare

Tube arrangement Ir line

Tube maternal ™

......... Tube Bundle O¥erview Mumber of tube rows (longitudinal) 20

Humber of tubes per row [ransverze] 24

""""" View/Edit Mate Mumnber of rows per waterside flow pass 20
3in
Second HP superheater 72.07 |t
hardware designed 45.53 | ft
by the program in Design 25 in
d 02304 |in
mode. 2544 [in

Tube metal conductivity @ 500F [260C]

156 |BTU hr-ft-F

Tube metal conductivity slope

0.0017 | BTU hr-ft-F2

Overall Data

Gas path frontal area 3281 |2
bin. gas free flow crozs section / frontal area namy
H.T. surface area / min. free flow cross section 03424
Primary tube surface / total heat transfer zurf. 1
Wiater gi i 1265|172
heaiodl 1NESE tabulated outputs are available 02eE 72
Heatexy fOr PEACE components only. 20265 [ 112

http://www.Thermoflow.ir
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File Edit Options Define View Help =
EditDrawingl } | Edit Inpuitz | } | Flowsheets | Sompvnsns Graphics Azzemblies Meszages Engineering D ezsign kMode 4| Fl

Description Steam Cycle Bailer Addsheet Shaft Diagram

. Gross power psiz| F
= Net power Ibv's | BTUVIE

General cycle Nzt heat rate[HHV) 10544 BTU/RWh
performance data ] 2] b = Custom Boiler Efficiency 8388 %

Custorn Turbine Heat Rate  TE3IS BTUMRWH

can be displayed. O e e T == = 1 [

ile  Edit Options Define WView Help >
dit Drawing } Edit Inputs | } | Flowzhests ﬁwﬂvﬂw‘.\‘l Teut | Graphics |Assemhlies| Meszzages Engineering Design Mode

| sTAssembyr1l )|
e

1 I 2 1
FOR QUALITATIVE INDICATION ONLY

S pecification
Overall
Groupz

- Leakages
5T Schematic
Leak Schematic

STEE:-cpan.sion HPT I PT LPTS Generator

ST with LPTH
ST with LPT2

Steam turbine n View et b5 —be——c— D k

thermodynamic data ¥
and hardware are = HH = HHHH
described in sub-tabs F
applying data from
each component in
the assembly.

Y
i

Steam turbine
s onmesond MNAIN diMensions.

A

3TER

http://www.Thermoflow.ir
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e THERMOFLEX 24.1 CATFLOWZ2AMYEL ESASamnlech(S1-10Bankine QONKMWW STazgemhiv tfy - &
File Edit Options Define View Help > Size & Cost of the steam turbine.
Edit Drawing | } | Edit Inpuitz | } | Flowshests | Sospmernani Text Graphics Aszzemblies Meszages Engineering D ezsign kMode 1 | 4
STAszembly[1 |
STAzzembly(1] P T —— . | _ | .
Steam Turbine Length 1577 ft
FOR 'I: Steam Turbing Wwidth 1914 |1t
Steam Turbine ‘Weight 2,375,000 | b
_________ LEakagES A Generator Length (Including E=citer] 559 ft A
) Generator Width 14.84 [t
""""" ST Schematic: Generator weight 1.660.000) Ib
--------- Leak Schematic
. = Overall 5T and Generator Length 2136 it -
= 35T _E RPAnEan Overall 5T and Gienerator Width 19,141
Dlsp|a_',' '{'.'" Overall ST and Generator 'Weight 4,035,000 | Ib
= 8T with LFT1 Foundation Length 54|
8T with LPTZ E Foundation 'width 2297 | it E
......... - e ——
hd 1
— r I ¥ -+~ -F +-L+-4 -
8 k. I T N O F \ 3
. 2 o E——— 3
- - - - " 73. Ref Material. Equi and | llation Costs
Steam Turbine main dimensions | Fwomn
- . - Steam Turbine Package Cost 152,132,000 | USD c
from Specification tab. incheing
- Turbine
- ¥ - Generator - |
= oty Steam Turbine cost from
- Elechical/ Coritrol A nstrurme: .- -
- Lube Oil Package w/ main, SpGlelcatlon tab.
Steam Tu rbi n e - Transpartation to Sike
Mechanical D
H 1 Mechanical labor 104,900 | howrs
e I evat I O n VI eW' Mechanical labor cost 4.511.000 | USD
Transportation & Rigging
N Orrsite Transportation & Rigging 1,154,000 | USD I~
Civil [ST and Laydown Pads)
Foundation concrete volume 3580 CY
Foundation material & equipment cost 3,243,000 | USD
E Excavation/backfill volume 72800 E
Evcavation/backfil material and equipment cost 207 950 | USD
Civil labar 103,000 | hours
Civil labaor cost 3,914,000 | USD
SHAPE, DIMENEIONE & SCALE ARE APPRONIMATE 5. Cost Summary
Total Ref 1 lled Cost 165,222 000 | USD
Total Installed Cost Adjustment Factor 1
A B € D E F Total Adjusted Reference Installed Cost 165,222,000 | USD
F Total Estimated Installed Cost 175,168,000 | USD F
3TER [2036f | 44328 | 46188 | 3508 (22548 | 1572 F | 1458 | 52008 | 12358 | | |
[ | |
1 I 2 I 3 I 4 I 5 I & I T I g

http://www.Thermoflow.ir
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il

Input Menu - Edit Mode

File GTR/GTM/STM Economics & Regional Costs In Off—design the user can
Site Menu ] Components ] Mi

perform simulations with

Fadiant Boiler [66]

H flow resistance coefficient
Hx platen surface area

R adiant flux pazt zcreen

0 4
Miror heat lozs
. X
Burner pressure drop
in H20

o —
n

MOx production

Stear Flow Pricrity
{7 Weak {* Stong

Component Status
o “Working Out-of-zervice

the design.

=
-~

Cancel |

Off-design

Main Inputs |

Aperture height

%
0_Jr

Heat Transfer Properties

Contral b ethod

;;3323;-5 :::24 Boiller governed by
|Fu§I supply j
] Fuel flas determined by
Il_ Ll L Ll LI 0 ﬂ
J |_| x |_| Plant load can be adjusted by Ly
Sup ey Rz setting the appropriate boiler load. -

Furnace depth

Furnace height
2091 ft

In Off-design the user can
adjust hardware for all
PEACE components to
match an existing plant or

x
Ibss
Fuel heat inp 4
Mominal fuel LHY inpi MMETU hr
Steam production bz
Morminal stearn flow b/

Furnace pressure determined by

| Specified |
Gage pressure -0.25 in H20
Furnace width
FOET |
FTImary air pressure Specific fugl delivery power
40 |inHz0 m Kiwhitan
flows Acombus —
20 |?r;

MNotes -

Pipe [PCE] [26]
Pipe [PCE] [27]

Purnp [FCE] [62]
Purnp [PCE] [E4]

F'umE FCE E B5
W

vendor data.

46/2048 chars. |

Fipe [FCE] [B0] #  |CIck Rereta enter a nake far this component.

http://www.Thermoflow.ir
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File Edit Options Define View Help =
Edit Drawing | } | Edit Inputs | } | Fhsnaade ﬂwmw&w‘xl Fasf | ETE o | Alcaayiiar | Afsnamse Qff-dezign Mode

Deszcription Steam Cycle Boiler Add sheet

To perform batches of runs to | E[F
T /s | BTU/D

explore plant performance ) 10544 BT
- - L l=r Kl .
Multiple Runs are available ' Turbine Heat Rate 7838 BTUWh

l further down toolbar.

GTR/GTM/STM  Economics & Regional Costs ST I n I et
Site Menu ] Components ] Miscellaneaus 1 p ressure

embhy[1]: ST Group [95]

IOﬁ-design

Main Inputs CO n t ro I - ] Exhaust Loss & Miscellaneous

rInlet Pressure Control urbine Parameter Additional P P
IMuIti-vaIva with Mean of Valve Loops madel (MWL) LI Mumnber of steps [or stages] ™ Use Yariable-Pressure LYP madel [VP-LVP)

Mumber of inlet valves [sectors] Diry step efficiency at design point flow function 4 # valves used to maintain high-flow setpint [1

binimum pressure drop acioss contiol valve Efficiency degradation D‘Z Lty el pressure o) w5k
Design point total inlet nozzle adjusted area ft"2
Design point flow function ft“2
Yalve averlap schedule parameter k Diesign point pressure ratio
Condensation quality [wilson line) 7

Inlet pressure at zerno Aow
* Use sel point pressure toisture efficiency penalty (B aumann coefficient] m

" Use exit pressure and prassure ratio Muoisture efficiency penalty methad, 0=01d, 1=New D

Pressure ratio J' omponent Statu
< - <l & Working ~ Out-of-service
T — -

(e

Mecharical Definitions

Shaft nurnber
Shaft speed

MNominal speed

Mechanical loss

Notes = v 46/2048 chars. _Fevert I

STAssembly[1] 5T Group [39] # | Click here bo enter a nobe for this component.
SThgeembly[1]: 5T Group [30]
SThssembly[1] 5T Group [31]
STAssembly[1]: 5T Group [92]
STassembly[1]: 5T Group [93]

http://www.Thermoflow.ir



tf THERMOFLEX

{h..} THERMOFLEX 24.1 CATFLOWZ2HMYFILES\Samples\(51-1 . = b =
, _ , , , In general Off-design
File Edit Options Define View Help = . .
outputs are similar
Edit Drawing | } | Edit Inpuitz | } | Flowsheets | Sompvnsns Text Graphii - hg D esign Mode 1 | 4
to Design outputs.
Description Steam Cycle Bailer Addsheet Shaft Diagram qé[}
[re— Gross power psiz| F =
The stream =t I Mt power Ibvs | BTUVIb -
t ab | e can be {1 THERMOFLEX 24.1 CATFLOWZ24\MYFILES\Samples\(51-10)Rankine_900MW STassembly.tfx = = j
dISp|ayed bOth Eile Edit Options Define View Help = ;
o q n | Edit Drawing | } ‘ Edit Ibputs ‘ } ‘ Flowsheets | Commensad Text Graphics Azzemblies Meszages Off-design Mode 4 | >|
in Design and
. 1| Feports Shream Fluid P T =i
Off—deS|gn System Summary e F It
mode. F Messag::a” Mass Balances 1 - Outlst 1 af Balancing Spltter [1] -> Inlet of STAssembly(1]: 5T Graup [35] Water | 19108 | 71204 | B
_________ 2 - Outlet 2 of Balancing Splitter [1] - Inlet of STAszembly[1]: 5T Group [86] Water 181.08 71204 [N
,,,,,,,,, 3 - Ajroutlet of Coil [PCE) [2] -+ Main air inlet of Rotary Air Heater [67] Gaziair | 14907 151.67 19 "
4 - Coil outlet of Coil [PCE] [2] - Inlet 3 of Mixer [40] Water 1817 271.58 Ll
Remarks [1] 5 - Feedwater outlet of Deaeratar [3] -» Inlet of Splitter [30] W aker 1.7 37149 20
--------- All Meszages (1] E - Steam outlet of Desuperheater [4] -» Inlet of Pipe [FCE] [B0] Water | 27B4.83 1005 15
PEACE 7 - Steam outlet of Desuperheater (3] -» Inlet of Pipe [PCE] [59] Water | 59441 [ 100402 | 15 ;'
""""" Cost Summary 8 - Gas outlet of Economiser [PCE] [B] -+ Flue gaz inlet of Fotary Air Heater [67] Gazstir | 14606 345 51 24
Eli:ni::f‘s‘jfn":n”aw 3 -Water outlet of Economiser [PCE] [6] -+ Feedwater of Radiant Boiler [66] Waler | 280533 | 62034 | 1 3
_________ Cash Flaw 10 - Dutlet of Fan [7] > Air inlet of Coil [PCE] [2] Gassair | 14903 E1.66 19 '
Tables 11 - Dutlet of Fan [8] -» Inlet of Wet FGD [44] Gaz/tir | 15016 | 57B28 | 27
......... Flant Summary 12 - Outlet of Fan [3] = Primary air inlst of Fotar Air Heater [67] Gazddir | 1618 7702 5
--------- Gereratar & Matar Power | 13 - Feedwater outlet of Feedwater Heater [FCE] [10] <> Inlet 2 of Mixer [37] Water 24012 176,23 =}
Cugtorn Efficiency 14 - Feedwater outlet of Feedwater Heater [FCE] [11] -» Inlet 3 of Miser [37] W ater 24012 17523 = 1‘
15 - Outlet 1 of Splitter [77] -» W ater/steam addition to shell of Feedwater Heater [PCE] [10] W ater 1591 215,99 9]
16 - Outlet 3 of Splitter [77] -> 'water/stearm addition to shell of Feedwater Heater [PCE][11] W ater 15.91 21599 9 5
17 - Feedwater outlet of Feedwater Heater [PCE] [12] -+ Feedwater inlet of Feedwater Heater [PCE][13] Wiater | 22153 2106 13
18 - Outlet of STAzzembly[1]: Water Source [31] -» Inlet 3 of Miser [23] W ater 15.91 293.03 3 i
14 - Feedwater outlet ot Feedwater Heater |FUE | | Lal = Fesdwater inlet of Feadwater Heaber (F1E174] W ater A28 L Pk 13 1
20 - Dirain outlet of Feedwater Heater [FCE] [13] - Wiater .23 219.61 1] z
Streams 21 - Feedwater outlet of Feedwater Heater [FCE] The Stream table can W ater 17 3ah53 13
--------- [as/Air 22 - Drain outlet of Feedwater Heater [PCE) [14] - be eXpO rted to Excel Water | 9468 [ 25634 | &
--------- Wi ater/Steam 23 - Feedwater outlet of Feedwater Heater [PCE] Anc Water | 28456 | 177m | £ ]
""""" Fuel 24 - Drain outlet of Feedwater Heater [FCE] [16] - to Work on add |t|0na| Water 31945 3871 1
Camponents 25 - Feedwater oule of Feeduster Hester PCE) | ) rg 0 hic di sp | ays or Water | 20456 | 41778 | &
2B - Dirain outlet of Feedwater Heater [FCE] [15] - . Wiater | 315945 3ari1 1
27 - Feedwater oullet of Feedwater Heater pee) | Ca@lCUlQTIONS. Water | 283879 | 48876 | ©
28 - Drain outlet of Feedwater Heater [FCE] [17] - Walerr steam addmon (o shel of Feedwaler Heater [FLET 19 W ater G456 48 426,78 7
29 - Feedwater outlet of Feedwater Heater [PCE] [18] -+ Inlet 1 of Miver [41] Wiater | 283879 | 43376 =
30 - Drrain outlet of Feedwater Heater [FCE] [18] -» W ater/steam addition to thell of Feedwater Heater [FCE] [16] W ater E45.48 426,748 7 ]
< | -
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Common unit systems from

_ _ N ' ' ' around the world are supported
File Edit | Options | Define View Help > by THERMOFLEX.

E:H‘Drﬂl.'r: Current Unit Sefection ml f.ﬂ'lﬂm.lﬂ;fl s 5 x T -

| Cu g | Main Computation LTERCY Others Flovshest @
J Set Preferences...
G It

— Unit Selection

" o
MHed power | Biitish with Ib/s, F, psia | I "ﬂ

Mt heat radsi{HEV
Cusglom Bolar Efcany
Cipgtom Turbine Hest Hade " IFCE7 5 |8PWS-FS7

— Steam Property Formulation

— Line Fre: cy

Fht Sk TTRIETET ST ~ 50Hz

L

_,EJH/

Also the steam property formulation may be selected.

Available formulations:
Thermoflow Proprietary (STQUIK)
IFC-67 (previous ASME standard from 1967)
IAPWS-IF97 (current ASME standard from 1997)

http://www.Thermoflow.ir



tf THERMOFLEX

File Edit Options

Thermoflow Macro enables the user to perform
series of calculations in an easy and fast way.

— Casze Specification
Mumber of macro cases I.-'i'-.ml:lient temperature LI
-5
Select Inputs YWalues may be entered directy an grid ferdion -59 3 @ case numl:uer_l Update t-_al:uletw# current
h below, i th tries ¢ inpLts
: tsh.lgjw;ht_e ow, ar uzing the range entnes o ko F e numl:ner
Edit [nputz
Urit  |Baze Caz LassamttErm—r T T Erred—rasaty
B Radiant Bailer [BE] Fuel heat input [LHW] % 100 100 an an il E0
Ambient temperature F A9 A9 A k] Lk
Text Dutput . .
Part load calculations with
Pt constant ambient conditions. [
THERMOFLE I‘;uml:uer of macro cazes I.-’-'-.ml:uient temperature j
OUTPUT -
Waluez may be entered directly on grid Ve 3 2 zawe number
h below, ing th bries &
tshgwght_e ow, ar uzing the range entnes ko o F T rene numher
InpUtS to Vary In the Unit |BaseCaze |Cazel |Case? |[Caze3d [Cazed |Cazeh
macro may be selected Fiadiant Boiler [65] Fuel heatinput (LHY) |2 | 100 ST M— o 70 Ell
from an extensive list Ambient temperature F 40 50 E0 70 a0
of inputs available
from THERMOFLEX.
Full load calculations with varying
site ambient temperature.
MACRO 24 .0 el

Copyright [] 1339 - 2014, Thermoflow [nhe.

Baze Caze: CATFLOW 24\MYFILES'S amples[S1-10)R ankine_S00kw ST aszembly.thx
Loaded: 03-20-2015: 16:21:48
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2, Thermoflow Macro (THER| Plant Summary and the two JRankine_900MW STassembly.MTF - B
Fle Edit Options subsequent tabs display fixed lists
of output data. —_—
R eturn to | Generay I T I T I e eneral - 3 (General-ﬁ) eneral - 10
THERMOFLEX || = G vor 7 Mot ~——
PLANT SUHME Ener;;&er o Stream Table Macro lnputs General - 1 | Gereral - 2 | General - 3 |
Select |nputs TMsummnn details for that caze. /
Left-click any ‘Meszzages for details.
Edit [nputz
PLANT SUMMARY Unit Baze Casze Case Any of the _genera_'l tabs allows the
Computation Result Messages Mezsages Messag user to deflne WhICh da-ta (OUtpUtS
Compute Armbient pressure psia 147 14.7 as well as mputS) to dISplay in that
Ambient temperature F k| A3 SpeCiﬁC tab|e_
Text Output Arnbisnt BH b4 =] B0
e Pt Arnbignt wet bulb temperature F 51.43 51.48 | All tables can be exported to Excel
' Plots 1 . .
liross power kw/ B2 #43 directly or saved as a .CSV file for
» Gross electic efficiencylLHY) 4 ar14 ar14 | | di E |
Gross heat ratelLHV) BTU/Mwh | 9188 mise | /ater load into Excel.
~— Met POET K/ 63330 o' Thermoflow Macro - Graphics - Dn_
Met electic efficiencyLHY] X .72 Fle Edit Options |
Met heat ratke[LHY BTU/MW R [9528 |
Met fuel input[LHY] kBTU 2189937 fl_
Met process heat output kBT e 1 35.0 Cr T T T T T T T T T |
CHF efficiency i 72 |
FURPA efficiency x .72 O S D N N 1 |
Plant ausiiary ks 58110 = F | | | | | ] .
Met electic efficiency[HHY] 4 3236 ; E | ; ; ; ; ] [ ]
Met heat rate[HHY] BTU/AKwh | 10545 e e Vi
Met fuel inputlHHY) kBTU e avarag E Plots can be created.
C 1 Ll LOTL) Aoy 2189937 E 33_8:— __________ ___________ ________ AS an example
For each case THERMOFLEX 3472 P Of | | Net efficiency vs.
output can be displayed. snd I ST L Boiler load. -
MACRO 24 0 2]
Copyright (2] 1939 - 2014, Thermaflow [ne. 330)[]6‘0?'08'09'0“']0110
Base Case: CATFLOW24\MYFILESAS amplest(S1-100Rankine_900MWw ST assembly. tx Radiant Boller [66] Fuel heat input (LHV) [%]
Loaded: 03-20-2015: 16:21:48
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Please contact Thermoflow for further
Information.

THERMOFLOW, INC.

2 Willow St., STE 100
Southborough MA, 01745 USA
Tel: +1-508-303-5033

Fax: +1-508-303-5022

E-malil: info@thermoflow.com
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