Steam

Automatic Blowdown
Control Systems
These systems optimize surface
blowdown by regulating water
volume discharged in relation to
amount of dissolved solids present.
Conductivity, TDS, silica or chlorides
concentrations, and/or alkalinity
are reliable indicators of salts and
other contaminants dissolved in
boiler water. A probe provides
feedback to a controller driving a
modulating blowdown valve. An
alternative is proportional control
—with blowdown rate set
proportional to makeup water flow.

Cycles of Concentration
“Cycles of concentration” refers
to the accumulation of impurities
in the boiler water. If the boiler
water contains ten times the level
of impurities in the makeup
water, it is said to have ten cycles
of concentration.
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Control of Feedwater/Boiler Water
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2. “Recommended Rules for the Care and
Operation of Heating Boilers”, Section
VI of the ASME Boiler and Pressure
Vessel Code, 1995.
3. “Recommended Guidelines for the Care of
Power Boilers”, Section VII of the ASME
Boiler and Pressure Vessel Code, 1995.
Adapted from an Energy TIPS
fact sheet that was originally
published by the Industrial
Energy Extension Service of
Georgia Tech. For additional
information on industrial energy
efficiency measures, contact the
OIT Clearinghouse at
(800) 862-2086.

Motors

Compressed Air

Minimize Boiler Blowdown
Minimizing your blowdown rate can substantially reduce energy losses, as the temperature
of the blown-down liquid is the same as that of the steam generated in the boiler. Minimizing
blowdown will also reduce makeup water and chemical treatment costs.
As water evaporates in the boiler steam drum, solids present in the feedwater are left behind.
The suspended solids form sludge or sediments in the boiler, which degrades heat transfer.
Dissolved solids promote foaming and carryover of boiler water into the steam. To reduce
the levels of suspended and total dissolved solids (TDS) to acceptable limits, water is
periodically discharged or blown down from the boiler. Mud or bottom blowdown is usually
a manual procedure done for a few seconds on intervals of several hours. It is designed to
remove suspended solids that settle out of the boiler water and form a heavy sludge. Surface
or skimming blowdown is designed to remove the dissolved solids that concentrate near
the liquid surface. Surface blowdown is often a continuous process.
Insufficient blowdown may lead to carryover of boiler water into the steam, or the formation
of deposits. Excessive blowdown will waste energy, water, and chemicals. The optimum
blowdown rate is determined by various factors including the boiler type, operating pressure, water treatment, and quality of makeup water. Blowdown rates typically range from
4% to 8% of boiler feedwater, but can be as high as 10% when makeup water has a high
solids content.

Example
Assume that the installation of an automatic blowdown control system (see sidebar) reduces
your blowdown rate from 8% to 6%. This example assumes a continuously operating
natural-gas-fired, 150-psig, 100,000-pound-per-hour steam boiler. Assume a makeup water
temperature of 60°F, boiler efficiency of 82%, with fuel valued at $3.00 per million Btu (MBtu),
and the total water, sewage and treatment costs at $0.004 per gallon. Calculate the total
annual cost savings.
100,000
Boiler Feedwater:
Initial =
= 108,695 lbs/hr
(1 - 0.08)
Final =

100,000
(1 - 0.06)

= 106,383 lbs/hr

Makeup Water Savings = 108,695 – 106,383 = 2312 lbs/hr
Enthalpy of boiler water = 338.5 Btu/lb; for makeup water at 60°F = 28 Btu/lb
Thermal Energy Savings = 338.5 – 28 = 310.5 Btu/lb
Annual Fuel Savings = 2312 lbs/hr x 8760 hrs/yr x 310.5 Btu/lb x $3.00/MBtu = $23,007
0.82 x 106
2312 lbs/hr x 8760 hrs/yr x$0.004/gal
Annual Water and Chemical Savings =
= $9,714
8.34 lbs/gal
Annual Cost Savings = $23,007 + $9,714 = $32,721

Suggested Actions
Review your blowdown practices to identify energy saving opportunities. Examine operating
practices for boiler feedwater and blowdown rates developed by the American Society of
Mechanical Engineers (ASME). Considerations include operating pressure, steam purity, and
deposition control. Consider an automatic blowdown control system (see sidebar).
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About DOE’s Office of Industrial Technologies
The Office of Industrial Technologies (OIT), through partnerships with industry, government, and non-governmental organizations,
develops and delivers advanced energy efficiency, renewable energy, and pollution prevention technologies for industrial applications.
OIT is part of the U.S. Department of Energy’s Office of Energy Efficiency and Renewable Energy.
OIT encourages industry-wide efforts to boost resource productivity through a strategy called Industries of the Future (IOF). IOF focuses on
the following nine energy and resource intensive industries:
Agriculture
Aluminum

Chemicals
Forest Products

Glass
Metal Casting

Mining
Petroleum

Steel

To help industries begin to save energy, reduce costs, and cut pollution right away, OIT offers a comprehensive portfolio of emerging
technology, practices, tools, information, and resources in a variety of application areas, such as motor systems, steam systems, compressed
air systems, and combined heat and power systems. Likewise, OIT’s Industrial Assessment Centers (IAC), located throughout the U.S., offer
energy, waste, and productivity assessments to small and medium-sized manufacturers. Users can take advantage of the abundant resources,
such as software, fact sheets, training materials, etc. available from OIT.

Motor Systems — helps industry increase productivity and reliability through energy-efficient electric motor-driven systems.
Documents Software –
o Buying an Energy-Efficient Electric Motor
o Optimizing Your Motor-Driven System
o Frequently Asked Questions on: The Impacts of the
Energy Policy Act of 1992 on Industrial End Users of
Electric Motor-Driven Systems
o Energy Management for Motor Driven Systems
o Improving Pumping System Performance: A Sourcebook
for Industry

o MotorMaster+ 3.0 and training CD
o ASDMaster
o Pumping System Assessment Tool

Training –
o
o
o
o

MotorMaster+ 3.0 Software
Adjustable Speed Drive Application
Pumping System Optimization
Pumping System Assessment Tool

Access the Web site at www.motor.doe.gov.

Steam Systems — helps industry enhance productivity, increase profits, and reduce emissions through better steam system management.
Documents –
Case Studies –
o
o
o
o
o

Energy Efficiency Handbook
Plant Services Article - The Steam Challenge
Energy Manager Article - Steaming Ahead
Oak Ridge National Laboratory’s Insulation Guidelines
1998 IETC Steam Session Papers

o Georgia Pacific Achieves 6-Month Payback
o Bethlehem Steel Showcase Demonstration

Software –
o 3EPlus Software for Determining Optimal Insulation Thickness
Access the Web site at www.oit.doe.gov/steam.

Compressed Air Systems — dedicated to improving the efficiency and performance of industrial compressed air systems.
Documents –
Training –
o Improving Compressed Air System Performance:
A Sourcebook for Industry

o Fundamentals of Compressed Air Systems
(For schedule and location, call (800) 862-2086)
Access the Web site at www.knowpressure.org.

Industrial Assessment Centers — enable small and medium-sized manufacturers to have comprehensive industrial assessments
performed at no cost to the manufacturer.
Access the Web site at www.oit.doe.gov/iac.

Documents –
o IAC Database

For more information, simply check the box next to the product, fill out the form below and fax back to (360) 586-8303:
Name: __________________________________________________________ Title: ________________________________________________________
Organization: __________________________________________________________________________________________________________________
Address: ______________________________________________________________________________________________________________________
City: ______________________________________________________________ State: ____________________________ Zip: ____________________
Phone: ______________________________ Fax: ______________________________ E-mail: ______________________________________________
Comments: ____________________________________________________________________________________________________________________
For more information on Motor, Steam, Compressed Air Systems, and IACs, call the OIT Clearinghouse at (800) 862-2086,
or access the Web site at www.oit.doe.gov.
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