-DO Welcome!

Webinar #6: MATCHING STEAM TURBINE PERFORMANCE
19 JULY 2017/

Agenda:

* Introduction

* ST basics

* Sample HB'’s

* The Drill — Performance Matching Procedure

* ST Performance Matching Exercise

* Reference Material- ST LSB’s, Pressures & Flow Areas, ST steam sealing
* Q & A Session (pls. send Q’s anytime during the presentation to both the presenter & host)

Presenter: STAN. KAVALE (CZECH REP.)
Support: Meritt EImasri (U.S. HQ)



Thermoflow Training and Support

Standard Training

On site training course

Advanced Workshop

Webinars when new version is released

Help, Tutorials, PPT, Videos

Technical Support

—> Feature Awareness Webinars
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Feature Awareness Webinars

1- Assemblies in Thermoflex

2- Scripts in Thermoflow programs
3- Multi Point Design

4- Reciprocating Engines

5- Simplified Annual & TIME

6- Matching ST Performance
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-tP Thermoflow

Some Thoughts on ST’s

- For a given flow, a fixed flow passing area will generate a corresponding
pressure.

- Hence pressure at the HP, IP, LP modules will be dictated by the fixed flow
area at the inlet.

- Designing in GTP, STP, TFX (design mode) etc is in reverse to the above ie.
Pressures & flows are defined, and flow areas are calculated.

- To accurately match ST performance against a given heat balance need to
account for:
- OEM fixed hardware (nozzles, SV & CV dP, LSB geometries & exhaust loss
curves)
- ST section efficiencies
- Leakage & sealing flows
- Generator losses & efficiencies
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'&1 Thermoflow

...a typical as received HB ....

i . o Legend :
Design Load / 850MYW Advanced Ultra-Supercritical - Optimized A= L, Steami1)d 42 = fux. Steami2)
C1 = Retumn Cond. of A1 J G2 = Retum Cond. of AZ
39568 H 39568 H AUV = Pux, Water £ ANVE = AN for Superheater At
1661872 G 1661872 G Generator Output © 543339 kW AR : AV for Reheater At/ BT = BFP Turbine
7600 P 76 .00 P Hest Rate : 7054 .2 ki E[1] = Emergency Drain of FU Heater [1]
7300T 37442 H 37442 H 7300 T L :
2347783 G 2167007 G Cycle Efficiency : 51.03 %
300.00 P [E [ 200.00 P Make-up : 0% W
Foo.o T g E py E g Foo.o T BFPT Wheel Powver : 30595 Ky B3I H
Z 0G
o L] [ 4] 384 G
= e e = =T 29100 P {:j’ B3.2 H
£97.0 T 0G
Ay (BT) (5 1023 6 10.50 R | 3306.7 H (1)
(: Yraz | a0t o 4302 T| 1540099 G L ik I B3I H
] [FwIE ) ’ oGl
a 63 2
LI ¥ 21467 G LPT
7 F631.0 H 17U 4 Fl
: = Z3638 H
. L e TATa0 G
Bailer . 1= = “i‘r:-i-_': ey = = = = e £0.80 mmHg afd ol =
= ) |— ES 2= == - 1199431 G :
5T ol Tl 2|2 o EZ =& =l i &
33362 H 33362 H &g Sle 23 gl I i oA =l | =
CRH{JEE1E72 G 1208536 5 o[ g PO L 5 o | =l i 2 bl 38,10 mmHg a0 oC) fe—
il EE5Y = 2ls 82 5l B2 I g B
4.5 T = 58 2|8 %e 2l = e =8 ELEP 2366.0 H
37600 F = =[= = 222 = &l o = UEEF 2229.0 H
3400 T S = = e = = a
182 6 H = 1565102 G
F3ATTEL G ﬁﬂa 32T
1389 H
B GER CL CEF
GSC
335110 H L k190 H
1270 1270 G
140.95 P 101 R .86 P 1245 P 10,19 P 408 P 209 F 0809 P = |oz70 P
5607 T 4752 T 5937 T 002 T i 4200 T 3307 T ST 147.4T Ol 667 T
35121 H 33362 H IRE7 1 H 34000 H 33067 H Z1%8.0 H #0338 H 2773 H ols | 25858 H
331013 G 36664 G 24580 G 60202 G o E 62108 G 69642 G 62565 G T4 G 2|8k | 66936 G
140,93 P 101 P .86 P 12.45 P % [1oage 408 F zpaF 0809 P D270 P
337 T 050 T mPET mEET = | 1807 T 1517 T 1217 T a6 7T 667 T
976 T 40.0 T 100 T g7aT 500 T 00T 50T 50T 35T
.- 3140 H .- 0445 H .- iz H .- 41 H %3z 7 H .- 5045 H .- 9z0 H .- 731 H .- T4z A
2810 A7 TO 2870 177D 0TD |1565192 G 1770 1770 1770 1.7 70
56 OC 55 DC 556 DC 56 OC 56 OC 56 OC 5.5 DC 56 OC
Unit= :
P :bara VEG.Z2 H
T:aC 2247782 G
H :kdikg 3031 T 456 T 156 T 1929 T 1256 T 100 6 T 06T 300
G :leghr T356.2 H 064 H 0735 A F20 5 H 527 6 H 215 A 7054 A 163 .4
221013 G AGTETT G B5IT5T G 613482 G FEEOD G 120174 G 711501 G 223612
Steam Table :
IAPS- IFET

BFP (47.8 dH)

Heat Rate = (2247782 & 37442 - 2247782 o 15256 + 1661872 x 20560 - 1661072 « 3326.2 + 0 x 63,20/ 848900 = 70542 kIWih
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f Themotiow Sample Heat Balance

Note: ST is equipped with Stop valves at HP & IP admission,

116.74M no control valves as such
23.56P
- 388.84M  565.6T 565.6T
N 130.9P 3511H 3609H 477.7M
E 3073.02h

7
i
E&
|
|

1 = ] S Generator Output
- & L) 4
'j % 3511h H g 3.754 PB 188063 kW @ 0.85 pf
o -: te.11m” |2 % 2 Flow LP 816 kW fixed losses
o o = Bl s s U = 2273 kW Gen losses
sle 8|y k =] S 3000 rpm
ala 2o B N
[ g 2 2 2 // \\\ : S ///\\\
Z|lx =T
|
' E— 2432.1 H UEEP
. . 0.0677 P
z
- E 479.6M
= I =< "
= 3 <
S glz & 45 89 H I FEE
) ~ o e
rmn g 2 S old NI —
< |7 SR R F= v
=
IF ADM LF &DH
§ <
[20]
3138 y
M - t/hr
I\\J .E'; T -degC
H -kl/kg

0.64M
419.1h
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-00 Thermoflow

Key HB Data

HPT Module
Steam Conditions Prior to HP SV
- 130.9 Bar, 565.6 degC, 388.8 t/hr

Inlet Conditions (Bowl) — after SV
- 128.2 Bar, 564.6 degC, 372.7 t/hr

Exit Conditions
- 26.24 Bar, 3095 kJ/kg, 371.4 t/hr

Leaks

16.11 t/hr from HP inlet to IP inlet
0.8868 t/hr from HP exit to X-O
0.4663 t/hr from HP exit to SSR

IPT Module

Steam Conditions Prior to IP Stop
Valve

- 23.56 Bar, 565.6 degC, 416.69 t/hr

Inlet Conditions (Bowl)

- 23.27 Bar, 563.8 degC, 431.4 t/hr
(=371.4 + 43.6 + 16.1 t/hr)

Exit Conditions

- 3.811 Bar, 3078 kl/kg

Leaks
1.422 t/hr from IP exit to SSR

LPT Module
Inlet Conditions
- 3.754 Bar, 302.5 degC, 477.7 t/hr

Exit Conditions (after LL)
- 0.0677 Bar, 2417.9 kl/kg
Dual flow exhaust

Generator

188063 kWe, 816 kW fixed losses,
2273 kW gen. losses, 0.85 pf, H2
cooled, 60Hz

Steam Seal System

Excess SSR flow -> Condenser
Excess SS Packing Exhaust -> GSC
GSC Pressure —0.8274 Bar

SSR Pressure — 1.241 Bar

SS Flow to Condenser per LPT Path-
0.3545 t/hr

SS Flow to Packing Exhaust per LPT
Path —0.3175 t/hr
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-boThermoflow
The Drill — Key Steps

- If possible, determine ST OEM (possibly from internet sources for existing plants)

Determine the key parameters to be matched ie. type of cycle, line frequency, mass flows, pressures,
temperatures, condensing conditions, generator & type, p.f etc

- Set up the cooling system (condenser pressure) per HB info provided

- Set up the model so that mass flows and pressures match the HB

- Set up the ST groups > Group Efficiency on basis of exit enthalpy values provided per the HB

-Set up the ST leakages from HB info provided

-Set up the Steam Sealing System

- Set up the IP and LP admission flows via the “Process > Steam Additions “ tabs

- Run the model & check the results

- Return to Inputs & adjust the HP & IP group SV pressure drops to achieve the required ST bowl pressures.
- Run the model and check results, iterate as required on the pressures, also check the LSB geometry, enter OEM
LSB geometry if available

- Run the model, check results. For final trimming to match generator output, adjust “ST Inputs > Design
Assumptions > ST mechanical loss as a % of ST expansion power “ (item 17).
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if hermotiow Step 1 — Basic Steam Cycle & Flows

New Session- Black box steam generator, 120 — 200 MW plant output, ST Config = Single Reheat, Condensing

Plant Criteria — take defaults

Cooling System>Main Inputs> Condenser Design Method > User defined Pressure Only> 0.0677 Bar

Steam Cycle — ST P’s & T’s as shown:

Steam Turbine Type Specification
| Single reheat condensing - 3600+3600/3600 RPM ||| |HPT flow |
| Suberitical cycle =] HPT Haw 388 |k

ST Pressures & Temperatures
(" Automatic
+ User-defined

P (1309 |bar
T [BERE |C

M[3BE8 |th

A\ — A\ —

HPT

T

(" Design faor lower cost

{# Design for higher efficiency

F 2356 |bar
TI|5E5.E |C

IPT

Other
Generatar Frequency {~ BOHz + BOHz
Boiler feed purp diive Electric motaor

P -3.811 bar
F bar

LPT LPT
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tf Thermofiow Step 1 Continued...

ST — FWH — Feed Water Heater Train Configuration = User defined, Number of FWH= 0, also define no
IPT, LPT groups as zero & LPT Paths = User Defined, No. of Paths = 2, Distinct Paths =1

. of ports for HPT,

....as shown below.

HPT Pathz IFT Pathz LPT Pathz

j Mumber of feedwater heaters |0 + ||| Mo. of paths Mo, of paths |USEr-defined j
Distinct paths Mo. of paths

Boiler feed purnp after Pw'H |0 - Distinct nath
iztinct paths
Part Prezsures

Feedwater Heater Train Canfiguration

.

| | zer-defined

—_

Part 1 -
2624 bar

MHurnber of paorts 0 -
A— ¢ A — "

z

d oG-z
d gy s

B_, m H
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Step 1 Continued...

'&1 Thermoflow

ST Inputs— Group Design > As shown below
- Generator > Enter gen. eff. of 98.384% and change PF from 0.9 to 0.85, also define gen. mech. Loss as a % of

total loss as 26.42%

[Eroup Parameters

Group Pararmeters Group Parameters
5. Specify exit enthalpy ﬂ |5' Specify exit enthalpy j B, Specify exit enthalpy j
User-defined esit enthalpy 0B |kikg User-defined exit enthalpy 3078 [klikag User-defined exit enthalpy 24321 |kJikg

d o5

dgoEr
gz = -----
_,l'
d T

d g7
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Generator Efficiency Inputs

Group D esign ] Dezign Assumphions ] Generator

o

. Generator efficiency [J=automatic estimate)

. C.F. far autamatic estimate af generatar loss

. Generator rated power / nominal output

. Generator power factor

. Generatar cooling; 0=0pen ventilated, 1=H2, 2=TEWAL

L B S

il

[a]

. Oil-cooler heat recoven [ST+Gen mech. lozzes] to feedwater

i

-

. Generatar coolant heat recovern [elec. & windage lozses] to feedwater

8. Generator mechanical losz as percent of generator total logs (& rating E.42 4

T === ]w
w|| = oo
|| L
oo
—
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Step 1 Continued...

ST Inputs— Exhaust End Design > take the defaults
- ST Leaks > as shown below

Group Design ] D ezign Azsumptions ] Generataor ] Exhauzst End Design ]

-bo Thermoflow

Automatic Procedure Ophions
{* Themoaflow-modified SCC method " Spencer, Cattan & Cannon [SCC) method

Yalve Stem Leaks

| s leak 1
| WS leak 2
| W5 leak 3
HFT HF End Leaksz HPT LP End Leaks=
| HP end leak 1 o] LP end leak 1
_| HP end leak 2 o LP end leak 2
_| HP endleak 3 _| LPend leak 3
] HPT IPT
HPT HP leak 1 ET HF End Leaks
HF end leak. 1
Lsk daghinstion
I - HETLF leak:1 _| HP endleak 2
L Flow meocheded by Lesk destinstion I
|U$€fl'.l'.|l"#.‘".|l¢ﬁ Firer B [LP‘T Ciossiver = HPT LP leak 2
Lisak o mrocdebed by -
Leak Flow[16TT |k [Lises-deime inak: v L_HA Seansen S
ok Cancel s || Leak Flow modeled by
; } [ User e f =)
il Cancel |
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ST Leaks ] Steam Seal System ]

IPT LP End Leak
LF end leak.
IPT LP leak
Lok destirstion
[s5A =
Leak flow modeled by
[ User.defired leak flow |

L= o R

0k | Cancel |

LPT

b cigture
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tf Thermofiow Step 1 Continued

ST Inputs Continued> Steam Seal System> enter the data as shown

Group Deszsign ] Deszign Assumptions ] [3 enerator ]
Destination of exceszs flow from 557 Destination of 55 packing exhaust
Condenser ﬂ |I3Iar'u:| gheam condenser ﬂ
1. 2 Gland steam condenser pressurne 08274 |bar
2 1. Seal steam requlator pressure 1.241 bar
3. 3. 55 flow to condenzer per LPT path [0:default cal.] t/h
4. 4. 55 flow to packing exhaust per LFT path [0:default cal.) t'h

©Thermoflow Inc. 2017 - Webinar: ST Performance Matching in Steam Pro, July 19, 2017, STAN. KAVALE
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-boThermoflow
Step 1 Continued

Process > Steam Additions > Define the IP and LP Flows (ref. the Heat Balance per Slide 6)

Process Streams ] Steam Additions ] whater Addition and Extraction ] Extermal Steam Sources ] Diiztrict Heating Systen

Double-click an addition tag to define its steam addition parameters.

Mumber of steam additions 2 -

\
| 06 "EZ
d TTR":

/T HPT — IPT1 [ LPT1x2 /1

d pz 3-.7T/
ra
il 37

d §ogeT =3
' e |
d T e ——

| Steam Add 2 I

3.811 bar 3073 klikg 45.36 th

| Steam Add 1 |7

26.24 bar 3024 klikg 4536 th
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-&\ Thermoflow

Plant net power

Aux. & losses

Turbine heat rate
Steam cycle heat rate
Steam cycle efficiency

Step 2 — Run the Model & Check Results

188741 kW
180475 kW
8266 kW
7977 kJ/kWh
8016 kJ/kWh
4491 %

24.15p 566.9T 416.7 M

Ambient

1.013p

15T

60% RH

10.82 T wet bulb

3.811p 302.6 T 45.36 M

26.24 p 307.3 T 45.36 M

25.6 p335.7T 371.4 M

135.5p 568.2T 388.8 M

143.7 p
4278 T '

3049T
477.7 M .
v STG Output High
\ 4 188741 kW
~ 5
HPT = = IPT e 2x1 LPTs
0.068 p3600 RPM
38.38 T
477.7 M
130.9 23.56
565.6 'IQ 565.6 'FI)' 0.943 x
388.8 M 416.7 M
1.888 M
HPT, IPT, LPT N
Bowl Pressures 25951 M
need adjusting
15.03 T
25951 M

382 M

+# STEAM PRO 26.1 skavale@email.cz The Engineers Collective

2436 07-18-2017 12:51:05 C:\TFLOW26\M YFILES\Webinar_STmatchingl190MW_ST .stp

A

143.7p
4078 T
479.6 M
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-&\ Thermoflow

...areas requiring attention....

P Preq
bar bar Pressure discrepancy at HP Inlet — fix by
adjusting the stop valve pressure losses (2%)
|HPT GROUP IN 127591  128.2]
Pressure discrepancy at IP Inlet — fix by
[IPT GROUP IN 23.09  23.27| . o
adjusting the stop valve pressure losses (0.8%)
|LPT GROUP IN 3811 3.753| Pressure discrepancy at LP Inlet — fix by
adjusting the LP Intercept Valve dP
Blading Exit . . .
Pressue 00677 | bar LSB Detail — change to OEM LSB if available
Temperature 3338 |C
Enthalpy 24139 kJg
YWalume flaw [per path] 13138 ITI:E.-‘IS Annulus velocity 2703 s
Annulus area [per path) BOE3 m™2 Dry exhaust loss 77,41 ki7kg
Annuluz velocity 220.3 | mfs Corrected exhaust loss 18.24 kJ kg
Fitch Diarmeter 23203 rm
Bucket Length 218 | mm
Pitch Speed 437.4 | m/s Exhaust Loss Curve
Tip Speed B91.6 | mfs

Make the required changes & re-run the model

©Thermoflow Inc. 2017 - Webinar: ST Performance Matching in Steam Pro, July 19, 2017, STAN. KAVALE
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200

160

120

80

Steam Turbine Exhaust Loss

=]

200 300 400 500

Annulus Velocity, m/s
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-&\ Thermoflow

Changes Made to Correct HP, IP, LP inlet Pressures,

(OEM “.ex| “ also loaded)

Group Design ] Deszign Assumphlions ]

 Apply ST mizcellaneous ausiliany load defined initem 1

* Apply ST miscellaneous auziliary load defined by tem 2

1. Mizcellaneous steam turbine ausiliary load

2. Mizcellaneous ST auxiliany load (% of steam turbine generatar rated power]

3. Reference pressure ratio for zteam tuibine expanzion step
4. Condenzation quality [Milzon Line]

. Moizture efficiency penalty [B aumann coefficignt]

B. HPT ztop walve and thraottle preszure drop [DF/F]
7. PIPTAPT stop and contral walve prezsure drop [DPAP)
2. LFT intercept valve prezsure drop [DF/F)

Required to correctly

simulate the LP bowl

pressure

©Thermoflow Inc. 2017 - Webinar: ST Performance Matching in Steam Pro, July 19, 2017, STAN.
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P
=

= RN e
[ o [ @] | [
| [ rdf| =) | [

Giroup Design T Dagign Adhumphons T Gerssralod ]—
LPT Speed
=
~

Dieemacd LFT |3t slage sotshon spaad 300 R

LPT Exhawt End Selaction

~ STEAM FRO sutomatc exhaust sizing proceduse LPT mdusist keeke cotiecion la

1
& Ugar-defined sxhaust chaclsshics

Edit Llges Steam Tukene £t End ‘

Exhaust End Selection

Exhaust end database: CATFLOW2S\MYFILES\EHLTH DAT
Uset hpe: 3

Select from Exhaust End Database

= Load an Exhaust End file (*.ex1)
t M o TFLOW2E6 » MYFILES » Exhst ST v &
Organize Mew folder 1
g Harne ate p A
H
#§ Homegreup 1,5in_50Hz el r
R DiGin_50Hz.exl /0402017 17:28
™~ 5
|; . 2.5in_50Hz.exd 31/01
skt
= o i fin_S0Hz XL
ocuments
x 0Hz. s
l‘I :‘mlunds Hzod ::. "
- . e 50kt o
= Pictures
_B0Hzed
Vid
i \-:-:::ma_os i< e
e Wi e e
P soHc @) WHz.ea 2015 14
' Zeed
wn Rernovable Disk o Pk N
| No_Name_33.5in_60Hz.exl v
w £
[Fdename:  Mo_Mame_33.5in_60Hz w|  Exhaust End files (" ed)
Open || Cancel

Load a User-defined Exhaust End

Create a User-defined Exhaust End

Edt Thermoflow Exhaust Loss Model Parameters

|
|
|
|

Selected Exhaust End

CATFLOWZE\MYFILES\Exhst_ST\No_Name_33 %n_60H 2z ex!

<< Back

KAVALE




ﬂ\ Thel'mOﬂ OW 188740 kW Ambient

. 180475 kW 1.013p
Aux. & losses 8266 kW 0% R
Turbine heat rate 7977  kJ/kWh 10.82 T wet bulb
Steam cycle heat rate 8016 kJ/kWh
Steam cycle efficiency 4491 %

3.811 p 302.6 T 45.36 M

26.24 p 307.3T 45.36 M

24.15p 566.9T 416.7 M 3811 p
25.6 p335.7T 3714 M * 3049T
135.5 p 568.2 T 388.8 M \ ATTTM STG Output Still
High- Adjust ST
0 " Mechanical Losses
PJ sl
HPT ©@ o IPT 2x1 LPTs
fJ | ]
o o k
> 0.068 pseoo RPM
38.38 T
477.7 M
130.9 23.56
5656 T 5656 T 0.943
388.8 M 416.7 M
1.888 M
25.05T
25951 M
15.03 T
25951 M
143.7
42.7819 ¢ @
382 M
143.7 p
40.78 T
Sl p [bar] T[C] M [t/h] x []

+ STEAM PRO 26.1 skavale@email.cz The Engineers Collective
2436 07-18-2017 13:00:05 C\TFLOW26\M YFILES\Webinar_STmatching\190MW_ST .stp
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-&\ Thermoflow

Final Adjustment

Exh

—

Group Dezign ] Design Assumptions ] Generator

= Apply 5T miscellaneous ausiliary load defined in item 1

% Apply ST rizcelaneous ausliany load defined by iterm 2

3. Reference pressure ratio for steam turbine expanzion step
4. Condenzation quality [wfilzon Lineg)

. Moizture efficiency penalty [B aumann coefficient]

E. HFT ztop walve and throttle preszure drop [DP/F)
7 PIPTAPT ztop and contral valve prezsure drop [DPAF)

i

2. LFT intercept valve prezsure drop [DFAP)

9. Mumber of HPT governing stage rows [0, 1, ar 2]
10. Throttle pressure / First stage exit prezsure
11. Governing ztage pitch diameter method, O=uzer-defined, 1=auto

12, Governing stage pitch diarmeter B2.E  |mm

Adjust to give
188063kW at

13. Apply modified method for governing stage eff. adjustment; O=pez, 1=no

14. HPT inlet leakage after goverming stage; 1=yes, O=no

generator

15. Throttle pressure £ HPT inlet leakage preszure

16. Thrattle enthalpy - HPT inlet lzakage enthalpy kJ ik

17. Steam turbing mechanical loss a3 % of 5T expansion poser 284 |

18. Steam turbine mechanical efficiency 972 |E

o = b 23 | Il | et | el O P =y
(78] (78] n fod B ¥ N | N | RN
| [ raf| =]
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-&\Thermoﬂow 188063 KW Final RESUIt....

\ 179801 kW
Aux. & losses 8262 kW
Turbine heat rate 8006 kJ/kWh
Steam cycle heat rate 8045 kJ/kWh
Steam cycle efficiency 4475 %

24.15p566.9T 416.7 M

Ambient

1.013 p

15T

60% RH

10.82 T wet bulb

Generator Output @ 188063 kW as required
Check through other parameters to verify results,
AeN from STM etc

3.811 p 302.6 T 45.36 M

26.24 p 307.3T 45.36 M

25.6 p335.7T 371.4 M

1355p 568.2T 388.8 M

143.7 p

HPT

130.9 p
565.6 T
388.8 M

IPT | E——

3.811p
304.9T
4777 M
188063 kW
2x1 LPTs
GG p3600 RPM
38.38T
4777 M
0.943 x
1.888 M
25.05T
25951 M
15.03 T
25951 M

42.78 T '«
382 M

+ STEAM PRO 26.1 skavale@email.cz The Engineers Collective
2436 07-18-2017 13:04:40 C\TFLOWZ26\M YFILES\Webinar_STmatching\190MW_ST .stp
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-boThermoflow
OEM Exhaust End — Losses Data

Steam Turbine Exhaust Loss

25I:]IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Annulus velocity 2141 m/g E
Dry exhaust loss 22.04 kdfkg ]
Comrected exhaust loss 17.18 kd/kg e

100

Dry Exhaust Loss, kJ/'kg

————————————————————————————————————————————————————————————————————————————————

[] |||||||||||||||||||||||||||||||||||||||||||||||||

100 200 300 400 500
Annulus Velocity, m/s

L ]
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.DO Thermoflow Reference Material — Last Stage Blade Lengths

(Condensing ST)

0 Exhaust Loss EL (BTUAR)

" Indicates blade length [inches]
33.5 Points represent data of Spencer Cotton & Cannon
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Reference Material — Pressures & Flow Areas
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-00 Thermofiow  Reference Material - Typical Sealing System for ST Configuration
Being Considered
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Q& A Time....

©Thermoflow Inc. 2017 - Webinar: ST Performance Matching in Steam Pro, July 19, 2017, STAN. KAVALE

26



