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Energy saving opportunities

STEAMDOSS can be used to estimate energy
savings and perform calculations in steam
systems. This presentation gives some of the
common energy saving opportunities and how
STEAMDOSS can be effectively used to perform
these calculations .
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Common Saving opportunities In
steam systems

Following steam system saving opportunities
are discussed

Blow down recovery
Installation of economizer
Installation of air-pre heater
Change of fuels

Use of backpressure turbine for pressure
letdown
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Blow down recovery-example

Build a model with Blow down recovery (Model 1) using
the simulation module of STEAMDOSS
Data for the Model

150 psi steam superheated 400 deg
Condensate return-5000 Ib/hr; Makeup water flow -200 Ib/hr
Natural gas Air temp-110 deg F

Results from Model

Steam Flow 5930.235 Ib/hr@1195.97 specific enthalpy; Fuel
Flow:111.28 scfm

Heat recovered in blow down exchanger 37080 btu/hr

Pay back calculations are carried out using the Payback design
program in the design module.
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Blow down recovery — Model 1
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Blow down recovery-Calculations

Energy and Payback Calculations

Energy saving due to Blowdown recovery Payback Calcualtions

Steam Flow 5930.235 Ib/hr
Steam Enthalpy 1195.97 Btu/lb Assumed Investment $10,000.00
Boiler Capacity 7092383.15 btu/hr Tax Rate 0%
Fuel flow 111.228 scfm Discount rate 12 %
Heat recovered 37080 btu/hr Maintenace expense as
Fuel saving 0.58151599 scfm percent of revnue 10 %
Heating value 18855.71 Btu/lb ;
1108.17 btu/scft Simple payback 2.97 yrs

Fuel flow 38665.1148 btu/hr Discounted payback 332 yrs

0.38665115 therm/hr IRR 20.31 %
Natural gas price 1.21 $ per therm
Number of operating hours/y 8000

Saving due to blow down 3742.78311 $
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Savings due to Economizer-
example

Build a model with and without Economizer (Model 2)

Data for the Model
150 psi steam superheated 400 deg Blow down 5 %
FW flow 5075Ib/hr @220 degF,188 psi
Natural gas Air temp-110 deg F

Results from Model

Fuel Flow with econmiser-96.99364 scfm; Fuel Flow with out
Econmiser-99.19908 scfm

Pay back calculations are carried out using the Payback design
program in the design module.
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Savings due to Economizer- Model-2
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Savings due to Economizer-

Calculations

Energy and Payback Calculations

Energy Savings due to Econmoizer Payback Calcualtions
Fuel flow with economiser 96.99364 scfm Assumed Investment
Fuel Flow without economiser  99.19908 scfm Tax Rate
Fuel Savings 2.20544 scfm Discount rate
Fuel Heating value 18855.71 Btu/lb Maintenace expense as
1108.17 btu/scft percent of revnue

Fuel Flow savings 146640.147 btu/hr Simple payback

. 1.46640147 Discounted payback
Natural gas price 1.21 $ pe r therm IRR
Number of operating hours
per year 8000
Yearly savings due to
econmizer $14,194.77 $
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Savings due to Airpreheater
Example

Build a model with and without Airpreheater (Model 3)

Data for the Model
150 psi steam superheated 400 deg Blow down 5 %
FW flow 5075Ib/hr @220 degF,188 psi
Fuel :Natural gas Air pressure 0.5 psi ;temperature 110 deg F

Results from Model

Fuel Flow with Airprheater -97.12489 scfm; Fuel Flow with out
Econmiser-99.74055 scfm

Pay back calculations are carried out using the Payback design
program in the design module.
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Savings due to Airprheater
Model-3
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Savings due to Airprheater-
Calculations

Energy and Payback Calculations

Energy Savings due to Air prehater
Fuel flow with Airpreheater

Fuel Flow without Airpreheater
Fuel Savings

Fuel Heating value

Fuel Flow savings
Natural gas price

Number of operating hours per year
Yearly savings due to econmizer

Payback Calcualtions
97.12489 scfm

99.74055 scfm Assumed Investment
2.61566 scfm Tax rate
18855.71 Btu/lb Discount rate
1108.17 btu/scft Maintenace expense
173915.7565 btu/hr as percent of revnue
1.739157565 Simple payback
1.21 $ pertherm Discounted payback
8000 IRR
$16,835.05 $
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Savings due to change of fuels-
Example

Compare savings to due to change of fuel from Fuel oil # 2 to Natural gas for a single
Boiler system.

Build a Boiler systems with Natural gas as fuel and change the fuel to oil #2 and note
down the fuel flow results for both scenarios Model 4
Data for the Model

150 psi steam superheated 400 deg

Condensate return-1000 Ib/hr; Makeup water flow -5000 Ib/hr

Natural gas Air temp-110 deg F; Fuel Oil #2@ pressure 2 psi and 80 deg F

Results from Model
Boiler Efficiency with Fuel Oil #2 -78.7%;natural Gas -82.2%
Fuel Flow with Natural Gas -131.9734 SCFM: Fuel Flow with Fuel oil# 2 -0.9946389GPM
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Savings due to change of Fuels
Model 4
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Savings due to change of fuels-
Calculations

Energy and Savings Calculations

Change of Fuel Calculations

Fuel Oil #2 Natural Gas
Fuel Flow 131.9734 scfm
Fuel Heating value 18855.71 Btu/lb

1108.17 btu/scft
8774937.761 btu/hr

Fuel Flow 0.9946389 gpm 87.74937761 therm/hr
Fuel Cost 2.37 $/gallon 1.21 $ per therm
Number of operating hours per

year 8000 8000

Fuel cost per year $1,131,501.21 $849,413.98 $

Savings per year using Natural Gas $282,087.24
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Pressure |et50wn using backpressure

Turbine-Example

Compare savings on pressure let down using a back pressure turbine to using a
Pressure reducing and Desuperheating (PRDS) valve

Build a model with Turbine and a PRD S valve for same pressure let down conditions.
Data for the Model

Upstream Conditions: superheated steam Flow:10,000 Ib/hr;600 psi;700 deg F
Downstream Conditions: Saturated steam 150 psi Turbine Efficiency:
Mechanical 98% Isentropic :60%’Water injection pressure for PRDS valve -80

psi @80 deg F
Results from Model
Turbine shaft power -167.723;Injectign water flow:1362.694

Pay back calculations are carried out using the Payback design program in
the design module.
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Pressure letdown using backpressure
Turbine-Model 5

Turbine and PRDS valve
Model (Model 5)
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Pressure letdown using backpressure
Turbine- Calculations

Energy and Payback Calculations

Option with Pressure reducing and desuperheating valve Payback Calcualtions

Cooling water Flow

Option with Back presure Turbine
Turbine Shaft Power

Operating Hours per year

Power saved per year

Watre Cost if PRDS used

Total Saving per year by using the back
pressure Turbine

1362.694 Ib/hr Assumed Investment
2.725388 GPM Tax rate
Discount rate
167.723 HP Maintenace expense as
125.071024 KW percent of revnue
8000 Simple payback

$110,062.50 Discounted payback

$2,904.17
$112,966.67 IRR
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Conclusion

Energy savings and payback calculations can be
carried out for the steam systems modeling the
scenerios and actual steam system parameters
of the site using the STEAMDOSS Software.

This software could save time and $ in modeling
the savings more conveniently for energy
system Engineers and Auditors .
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