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Controls
« Energy Star Programmable Thermostats

* A thermostat that is able to be programmed to set back
temperature to a low setting during times of low use.
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Controls
 Boliler reset controls

* A reset control is a device that automatically controls
the boiler water temperature based on the outdoor air
temperature. Boiler water can run a little cooler the
warmer it is outside - saving cost to heat the boiler
water, energy savings can be in the 5 % range
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Heating Equipment

e Boilers

« Steam boilers produce steam for heat or process.

« 82%-85% AFUE is considered high Efficiency for a
steam boiler

How Steam Engines Work Water-tube Boiler
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Heating Equipment

« Hydronic_bollers are hot water boilers — most typical
boiler type

« 85% AFUE/Thermal efficiency is considered a high
efficient boiler cy
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Heating Equipment

« Condensing Boilers

- How does a condensing boiler work ?

- Very similar to a hydronic boiler except it is designed
capture even more heat from the flue gases. The flue gases
give up their latent heat, forming condensate.

- Flue Gas temperature of Condensing boiler is 120-140
degrees

- Flue Gas temperature of standard hydronic boiler is 250 to
400 degrees

- High efficiency condensing boilers are 90 % or higher
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Condensing boller efficiency

Inlet Water Temp Effect on Boiler Efficiency
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Heating Equipment

« Condensing Boilers
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Efficiency Improvement for large boilers

Fire Tube & Water Tube




Efficiency Improvements for large boilers
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Fire Tube Boiler
with linkage
controls




Efficiency Improvements for large boilers

11

Fire Tube boiler
with linkage 2-5% Fuel
less controls Savings !!!




Efficiency Improvements for large boilers

Other Measures to think about
Standard & Condensing Economizers
Blow Down Heat Recovery

Blow Down Controls
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Heating Equipment
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e Condensing Unit heaters
- Unit heaters are probably the most common piece of
heating equipment in any warehouse type work space
- Condensing Unit heaters work on same principal as
Condensing boilers

- 90 % efficiency is considered high efficiency




Heating Equipment

* Infared Heaters — 2 types
- Low intensity tubular heaters generate radiant heat like the
sun and is absorbed by objects, such as floors and
equipment, this heat then is re-radiated back out to the
surrounding area
- Efficiencies to 90%

- Extremely comfortable heat for warehouses, manufacturing

space, garages etc
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Incentives for high efficiency equipment

15

Furnaces, up to $400

Condensing unit heaters, up to $500
Infrared heaters, up to $500

Steam boilers, up to $700

Hydronic boilers, up to $5,000
Condensing boilers, up to $15,000

Visit www.powerofaction.com  for more detail




Overview

.

e Steam Boiler Terminology

e Steam Boiler Efficiencies

« Common Steam Generation & Distribution Systems

« Popular Energy Efficiency Measures

 Natural Gas Incentive Programs & Initiatives
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Common Steam Generation Equipment

Boiler Types

Cast Iron Sectional
Fire-Tube
Water-Tube

Steam Generator
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Cast Iron Sectional Boller

In cast iron boilers, the boiler water is held in
cast iron sections the are bolted together.
Exhaust gases past around the sections to
conduct heat transfer.

Since the sections are made cast iron, they
typically cannot withstand higher internal
pressure.
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Fire-Tube Boller

In firetube boilers, the combustion gases
pass inside boiler tubes, and heat is
transferred to water on the shell side.

Firetube boilers are often characterized by
their number of passes, referring to the
number of times the combustion (or flue)
gases flow the length of the pressure
vessel.
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Water-Tube Boiler
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In watertube boilers, boiler water passes through th e tubes
while the exhaust gases remain in the shell side, p  assing
over the tube surfaces.

Since tubes can typically withstand higher internal pressure
than the large chamber shell in a firetube, watertu  be boilers
are used where high steam pressures (as high as 3,0 00 psi)
are required. (Power plants and large central plan  ts.)




Steam Generator
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Steam generators are like boilers in that

they are fired by gas and produce steam,
but they are unlike boilers in that they do
not have large pressure vessels and are

made of light-weight materials.

The fact that they do not have pressure
vessels means that in most locations they
do NOT require a boiler operator (always
confirm with local codes).

The fact that they are made out of light
weight materials means they perform well
at part loads and respond quickly to
changes in loads. This greatly increases
part load operating efficiency.
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Popular Energy Efficiency Measures

Steam EEMs

Pipe Leaks

Pipe Insulation

Reduce Steam Pressure
Steam Traps

Combustion Controls
Blowdown Heat Recovery
Boiler Stack Economizer
Flash Steam Heat Recovery
Back-Pressure Turbines

Combined Heat & Power
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COMPREHENSIVE
ENERGY EFFICIENCY
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Pipe Leaks
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Pipe Insulation




Pipe Insulation

Fiberglass
1,000°F
Mineral Wool Rock Wool
1,800°F 1,200°F
Calcium Silicate
25 1,200°F




Pipe Insulation

26




Pipe Insulation
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Pipe Insulation
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Steam Traps




Steam Traps
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Inverted Bucket

Thermostatic

Float & Thermostatic

Disc




Steam Traps
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DOE research has found “in steam
systems that have not been maintained for
3 to 5 years, between 15% to 30% of the
installed steam traps may have failed”

These failures allows live steam to escape
into the condensate return system. Steam

in condensate loops causes overheating in
adjacent rooms.

In a recent steam trap audit of a Rl school,
we found that 54% of the facilities steam
traps were leaking or blowing by. The
payback to install all the measures was
under a year.




Steam Traps
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Steam Trap Maintenance Results in Savings of More T han $100,000!

A steam trap assessment of three VA hospitals located in Providence, RI, Brockton,
MA, and West Roxbury, MA was conducted with help of FEMP & the SAVEnergy
Program. The facilities are served by 15, 40, and 80 psig steam lines. The
Providence system alone includes approximately 1,100 steam traps.

The assessment targeted steam trap performance and the value of steam losses
from malfunctioning traps. The malfunctioning traps were designated for either
repair or replacement. Included in this assessment was a training program on
steam trap testing.

The cost of the initial steam trap audit was $25,000 for the three facilities.
Estimated energy savings totaled $104,000. The cost of repair and replacement
traps was about $10,000. Thus, the cost savings of $104,000 would pay for the
implementation costs of $35,000 in about 4 months.
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Combustion Controls

Linkage Controls are common on modulating

burners. One motor usually positions the fuel valv es
and combustion air damper via fixed position cams

and rods. Burners typically set-up for stable Ligh t-
Off ratio and efficient HI-Fire position, but lack aLO-
Fire position and efficient part-load positions.

Parallel Positioning Controls  use Direct-Coupled
Actuators (DCA) on the fuel valve(s) and air damper
individually receiving directions from a
Programmable Logic Controller (PLC) to position
them at most efficient points to maximize efficiency
at up to 24 points on the burner’s combustion curve

O, Trim Controls use Parallel Positioning Controls
with a continuous feedback signal from an oxygen
sensor in the exhaust gas to continually and
automatically minimize excess oxygen.
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Combustion Controls
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Combustion Controls
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Combustion Controls
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Modulating Burners Only
Savings typically 2%-5%
Payback usually 1-3 Years
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Blowdown Heat Recovery




Blowdown Heat Recovery
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Continuous Steam Boiler
Surface-Level Blowdown

System




Blowdown Heat Recovery

Blowdown rates are typically 4%-8% of total steam
generated, but can be as high as 10% where
incoming water has high solids content.

If a 150 psig steam boiler generates 10,000 PPH of
steam at a blowdown rate of 10%, the heat recovery
potential is ~220,000 Btu/H.

At $12/MMBtu and 80% combustion efficiency, the
potential savings is ~$25,200/Y.
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Blowdown Heat Recovery
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Boiler Stack Economizer




Boiler Stack Economizer

Non-Condensing Stack Economizer

Condensing Stack Economizer
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Boiler Stack Economizer

Economizers — Pre-Heat Feedwater & Combustion Air

Dependent on Exhaust Gas Temperature, Feedwater
Flowrate & Boiler Operating Hours

Exhaust Gases typically exit from 450 °F-650°F
Rule-of-Thumb — 1% Increase for each 40 °F Decrease
Fuel Usage Reduction of 4%-10% Common

Paybacks of ~0.5-3 Years on Economizers
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Boiler Stack Economizer
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Boiler Stack Economizer
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Flash Steam Heat Recovery




Flash Steam Heat Recovery

Condensate & Deaerator

Boiler Surface & Mud-Drum Blowdown

Tank Vents
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Flash Steam Heat Recovery
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Back-Pressure Turbines




Back-Pressure Turbines
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Back-Pressure Turbines
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Back-Pressure Turbines

University of Wisconsin - Madison
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Back-Pressure Turbines
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Combined Heat & Power




Combined Heat & Power
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QUESTIONS???




