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Single Pressure HRSG with Duct Burner
131 ton/hr x 40.5 kg/cm2-g x 400 degC
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HRSG Design
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Duct Burner Input Conditions Ed

- Design Condition of Duct Firing™ - !

Choice(Calculation Type)* : |Fixed Flow vI
Firing Fuel Flow,kg/hr* : | 2930
Temp. after Firing,degC* : | 839.83
- Fresh Air Conditions
Module(Use/None) :]NDNE 'i
Air temperatture,degC : 0.0
Inlet Air Flow Rate, kg/hr : 0.0
- Argumenting Air Conditions
Module(Use/None) : |None '!
Air temperatture,degC : 0.0
Inlet Air Flow Rate, kg/hr : 0.0

Fuel Gas Conditions(Volume,100%)*

Remark
* ; Oil Heater

CH4 C2HE C3H8  N-C4H10  I-C4H10
[ ease0 [ 1aso| o120 oo o000
N-CSHi2  I-CsH12  C6H14é co H2
[ 00000 [ g 0.0 | 0.0 | 0.0
N2 co2 G s C2H4
[ 2260 [ 1560 [ 0.0 [ 0.0 | 0.0
C3H6  N-CaHs C6HE H20 o2
[ 00 [ o0l 0.0 |  0.050 | 0.0
H2S LHV kcal/kg
[ oo [ 1103162

If LHV = 0.0 then LHV is Calculation

Cancel

Module ( from No.1 to No.5)
- Main Gas Side Type
Module(Use/None)= : |Use ~lfuse  ~]fuse  ~[[use  ~][use _~| | Thermal Cal.
Gas Side Name* : HP_SH1[Duct_Burne [ HP_SH2 | HP_Evap | HP_Evap |Thermal Cal.
Tube Outside Diametermm* : 0.00 50.80 50.80 50.80
Tube Min Thickness,mm* : 0.0000 3.5000 2.5000 [ 2.9000 |
Tube Length,mm* : 10500.0 0.0 10500.0 10500.0 [ 10500.0
Tube Material® : [A213T2z ~|[None  ~][21572z ~ | [A210Grs ¥| [a21064 ~] |
No. of Transverse Tubes™ : 34 0 34 34 34 |
Transverse Spacing,mm® : 102.000 I 0.000 102.000 102.000 102.000 [
Na. of tubes on w/steam side® : 1. 0. 'H 4 as:il
Number of tube passes™® : 2. 0. 1 1. 1./ | Remark
Longitudinal Spacing,mm=: | 102.000 0000 | 102000 | 102000 iozoso | O ester
Tube Arrang.® : [Stagg _v_] NA _v_] Stagg ;] Stagg :_J Stagg L! [
Finned Type™ : [Serratec v|[No | m Serratec v |[Serratec v | [
Fin Height,mm* : 12.7000 0.0000 12.7000 12.7000 12.7000
Fin Thckness,mm*® : 1.2500 0.0000 1.2500 1.2500 1.2500
Fins per meter, ea/m® : 0.0000 0.0000 0.0000 0.0000 a.0000 |
or Fin per Inch,ea/in® : 5.50 0.00 5.50 5.90 5.90 |
Fin Material* : [5US409 v|[None  ~|[sUS30¢ +][sus40s v][c.steel ~] oK
Fin Segment,mm= : 4.32000 0.00000 4,32000 4,32000 4.32000 [ ol
Fin Base Heig(D=6,ESCO=5.08)* : | 6.00000 | 6.00000 | 6.00000 | 6.00000| 6.00000 :
Width of HRSG(Oil Heater),m™ : 3.4902 0.0000 3.4902 3.4502 3.4502
Baffle of inner Casing,mm=: [ 0.00000 | 0.00000 [ 0.00000 [ 0.00000[ 0.00000
Fouling Factor(Gas),m2-hr-c/kcal® : | 0.00020 | 0.00000 | 0.00020 [ 0.00020| 0.00020 [
Fouling Fator(In),m2-hr-c/kcal® : [ 0.00010 | o0.00000 [ o0.00010 [ 0.00010| 0.00010
Effectiveness Factor® : 1.0000 0.0000 1.0000 1.0000 1.0000
Flow Type= : | Counter ~|[NA _~||Counter ~][Paralled v]|[Paralled ~| [ Thermal cal.
Tube Pressure Drop(Assume),bar™ : 1.10 0.00 1.10 0.00 0.00 | Thermal Cal.
Pipe Pressure Drop(Add.),bar* : [ 00.00 | 0.00 [ 00.00 [ 00.00 [ 00.00 | Thermal Cal.
Module Type : [Super. v|[Burner v|[Super v|[Evap. ~|[Evap. | |thermal cal.
Heatloss, %*: [ g9300| o0.0000 [ 09300 0.9300[ 0.9300 !-n.em.,ﬂ cal.
ehalcaicOprenstics cif e ~][no ~|[ne | [we ~[we =] | Thermal cal.
Blowdown(Only Evap.),% : 0.00 0.00 | 0.00 | 1.00 1.00 | Thermal Cal.
Extraction Flow(water) kg/hr @ 0. 0. | 0. I 0. 0. | Thermal Cal.
Extraction Flow(Steam),ka/hr © 0. o | o | 0 0. |Thermal Cal.
Additional Flow(water),kg/hr : [ 0. | 0. | 0. | o[ 0. |
Additional Flow(Steam),kg/hr : | o[ o [ o | o 0.
Additional Flow Temp.,degC : | 0. [ 0. | o. | o.| 0.
No. of Flow Passes(Only Oil),No™ : [ 1] | 1 1 1
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Heat & Mass Balance
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Thermal Design
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* Supplemental Firing Calculation of Heat Recovery Steam Generators. Ver.2.0 *
* pate of Running 2021/ 2/17/14/13/40 "

R A R R R R AR AR R A A AR A A A A A AR A A A A AR AR AR AR A AT RA R RRARAR

= puct Burner conditions(Fuel gas based) =

- Flue Gas Compositions

Before After
(vol% / wt%) (vol% / wt%)
N2 75.18 73.80 74.48 73.40
02 13.97 15.66 11.98 13.49
Cco2 3.29 5.07 4.20 6.51
H20 6.66 4.20 8.44 -
Ar 0.90 1.26 0.89 1.25
s02 0.00 0.00 0.00 0.00
co 0.00 0.00 0.00 0.00
- Fuel compostion (Vol%,wt%)
CH4 94. 5600 89. 3009
C2H6 1.4300 2.5312
C3H8 0.1200 0. 3115
N-C4H10 0.0100 0.0342
I-C4H10 0.0000 0.0000
N-C5H12 0.0000 0. 0000
I-C5H12 0.0000 0.0000
C6H14 0.0000 0.0000
co 0.0000 0.0000
H2 0.0000 0.0000
N2 2.2600 3.7274
co2 1. 5600 4.0417
C 0.0000 0.0000
S 0.0000 0.0000
C2H4 0.0000 0.0000
C3H6 0. 0000 0.0000
N-C4H8 0.0000 0. 0000
C6H6 0. 0000 0.0000
H20 0.0500 0.0530
02 0.0000 0.0000
H2S 0.0000 0.0000
- exhuast Gas of Duct Burner Inlet -
Flow Rate kg/hr  545400.00
Nm3/hr 428328.34
Density kg/Nm3 1.2733
Temperature degC 484.81
- Fuel Gas of Duct Burner Inlet -
Flow Rate kg/hr 3115.00
Nm3/hr 4110.24
Density k?/Nm3 0.7579
Low Heating value kcal/Nm3 8360.46

kcal/kg 11031.62

- exhuast Gas of Duct Burner outlet -

Flow Rate kg/hr 548515.00

Nm3/hr  432473.03
Density kg/Nm3 1.2683
Temperature degc 699. 65
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Thermal Design

GAS FLOW 545400. kg/hr 430017. Nm3/hr 1.2683 kg/Nm3 151.50 kg/sec

MODULE NUMBER 1 2 3 4 5 6
IGAS SIDE HP_SH1 Duct_Burner HP_SH2 HP_Evap HP_Evap HP_Econ
'GAS FLOW kg/hr 545400. 548515. 548515. 548515. 548515. 548515.
INLET PRESSURE mmAq 243.2 A 225.5 213.7 176.7 71.3
PRESSURE DROP mmAq 17.7 0.0 11.8 37.0 105.4 71.3
INLET TEMPERATURE deg C 539.3 699.6 699.6 663.8 459.8 269.8
OUTLET TEMPERATURE deg C 484.8 699.6 663.8 459.8 269.8 155.0
TEMPERATURE DIFF. deg C 54.5 0.0 35.8 204.1 190.0 114.8
SPECIFIC HEAT kcal/kg-C 0.2731 0. 0000 0.2861 0.2793 0.2680 0.2596
HEAT REJECTED Gcal/hr 8.12 0.00 5.62 31.26 27.93 16. 34
SETTING LOSS % 0.9300 0.0000 0.9300 0.9300 0.9300 0.9300
FOULING FACTOR m2-hr-c/kcal 0.00020 0. 00000 0.00020 0. 00020 0.00020 0.00020
MODULE NUMBER 1 2 3 4 5 6
TUBE SIDE HP_SH1 Duct_Burner HP_SH2 HP_Evap HP_Evap HP_Econ
FLUID FLOW kg/hr 335132 . 135436. 71363. 63749, 136463.
INLET PRESSURE(abs) bar 44.66 9.81 42.75 44.66 44.66 46.28
OUTLET PRESSURE(abs) bar 42.75 9.81 41.48 44.66 44.66 44.66
TUBE PRESSURE DROP bar 1.91 0.00 1.27 0.00 0.00 1.62
\ADDITIONAL PRESSURE DROP bar 0.00 0.00 0.00 0.00 0.00 0.00
INLET TEMPERATURE deg C 256.9 0.0 331.7 228.2 228.2 115.0
OUTLET TEMPERATURE deg C 334.0 0.0 400.0 256.9 256.9 228.2
TEMPERATURE DIFF. deg C 77.0 0.0 68.3 28.7 28.7 113.2
HEAT ABSORBED Gecal/hr 8.04 0.00 SiuST 30.97 27 .67 16.18
FOULING FACTOR m2-hr-c/kcal 0.00010 0. 00000 0.00010 0.00010 0.00010 0.00010
IATEMP FLOW kg/hr 323. 0. 0. 0. 0. 0.
BLOWDOWN % 0.00 0.00 0.00 1.00 1.00 0.00
Extraction Flow (water) kg/hr 0. 0. 0. 0. i 0.
Extraction Flow (Steam) kg/hr 0. 0. D: 0. 0 0.
lAadditional Flow (water) kg/hr 0. 0. 0. 0. 8. 0.
Additional Flow (Steam) kg/hr 0. 0. 0. 0. 0. 0.
Additional Flow Temp deg C 0.0 0.0 0.0 0.0 0.0 0.0
Gas Side

Inlet velocity m/sec 22.03 0.00 26.64 25.94 20.29 12.83
outlet velocity m/sec 20.55 0.00 25.65 20.29 14.98 10.12
Max Fin Temp deg C 437.6 0.0 563.6 454.3 328.5 242.8
Max Tube Temp deg C 375.4 0.0 464.1 297.5 282.0 234.2
Min tube Temp deg C 302.9 0.0 402.7 277 .2 258.5 120.8
water Side

Inlet velocity m/sec 31.72 0.00 43.49 6.28 1.49 1.28
outlet velocity m/sec 42.46 0.00 51.84 6.28 1.49 1.46
Steam/water Density kg/m3 19.0832 0.0000 15. 3927 292.0591 292.0591 898.0742
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HRSG Start-up
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