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i Executive Summary

The countries of Eastern Europe face unprecedented changes in both their political and
economic systems. To aid in the transition to market economies, the U.S. Agency for
International Development (USAID) designed the Eastern Europe Emergency Energy
Program. Resource Management Associates of Madison, Inc. {RMA) is the technical
assistance comractor for the Industrial Energy Efficiency Component (IEEC) of the program
in Czechoslovakia. RMA was provided valuable assistance by two in-country subcontractors:
1) Stredeisko pro Efektivni Vyuzivani Energic (SEVEn), in the plant selection and in-
country logistics; and 2) Elektroprojekt in the audit and equipment installation work.

Czechoslovakia faces severe energy problems including uncertain oil supplies, pollution from
coal, and questions about the future of nuclear energy. The Czechoslovakian industrial
sector has experienced large increases in energy prices, the latest in January, 1991, At the
same time, the country has embarked upon a fundamental economic structural reform. The
US Agency for International Development established the Industrial Energy Efficiency
Program to help mitigate the impacts of increased energy costs on the industrial sector by
providing technical support tlirongh energy audits and economic support through purchase
and installation of energy conservation equipment in selected representative industrial
plants.

As part of this program, an energy audit was conducted at the Mostaren Brezno factory in
Brezno, Czechoslovakia. The factory produces industrial machinery, building cranes,
transport machines, and elevating machines.

nergy Audi

The Mostaren plant energy audit vsas conducted during the period of March 25-29, 1991.
Hot water, steam, solid fuel, space heating, and electric power systems were examined to
determine viable opportunities for energy saving improvements. Results of the audit showed
four areas of immediate improvement which could reduce the plant’s coal fuel consumption
by 12.8 percent, as shown in Table 1.

1. Uncontrolled building heat could be eliminated by the addition of temperature reg-
ulating control valves to the heat radiators.

2. Insulating hot pipes and valves would result in energy savings.

3. Boiler flue gas energy losses due to high levels of excess air could be reduced by
routine moritoring with a combustion analyzer and manual ad;ustment of the boiler
combustion controls. In this way, high excess air levels in the boiler, caused by
variations in the fuel composition and wide range of firing rates, could be avoided.

Resource Management Associates of Madison, Inc, Page 1



4, Converting the single pane windows in production hall #1 to double pane windows
would reduce building energy losses.

Other opportunities exist for further energy conservation, but based on the audit, these four
areas could be implemented quickly and demonstrate relatively short payback periods.

Due to production changes, uncertain product demand, and loss of military production
contracts, Mostaren has postponed plans to add two new natural gas-fired boilers. The old
coal-fired boilers are now only used for a small amount of steam production and back-up
for the new coal-fired boiler. While the factory plans to eliminate steam use in the factory
kitchens by converting the kitchens to electricity, the entire plant uses hot water for space
heating.

Table 1. Summary of Estimated Energy Savings

Description Estimated Hot Estimated Fuel Estimated Fuel
Water Savings Savings (Coal) Savings (Coal)
(GJ/year) (Metric Ton/Year) (Kcs/Year)

Uncontrolled Building

Heating 10,796 948.0 669,352

Uninsulated Piping 1,350 118.0 83,222

Boiler Efficiency Increase

by Reducing Excess Air 8,188 714.8 504,220

Single Pane Windows 8,708 765.4 539,920

Total 29,042 2,546.2 1,796,714

Noies: Total energy savings represents 12.8 percent of the hot

water production for 1990, 227443 GJ total.

Total fuel savings represents 12.8 percent of the fuel
consumption for 1990, 19855 metric tons brown coal total.

Fuel cost for mixed brown coal (sized and powder):
705.4 Kcs/metric ton.
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Heat recovery from the paint spray booths and paint curing booths was investigated by the
audit team. The bocth exhaust air energy could be recovered with an air-to-air heat
exchanger but due to the low operating hours, low exhaust volume, and high equipment cost,
the application has a long payback. Heat recovery from the paint booths would not be
practical.

Several long-term opportunities for energy conservation were also discovered during the
audit. These are described in Section 4.0.

As the final result of the energy audit at Mostaren, the audit team specified two energy
conservation methods which have the best payback period and fall within the equipment
budget to implement those recommendations:

1 Thermostatically controlled valves for space heating.
2, Boiler flue gas combustion analyzer.

Specifications for this equipment are shown in Appendix A and D.

Implementation Phase

A followup visit was made to the plant July 31 to August 2, 1991. The auditors verified that
the equipment purchased for the plant under this program had been delivered. Training
was provided to plant staff on the use of the portable equipment. The fixed equipment was
not yet installed at the time of the implementation phase visit, but has since been
completed.

Resource Manngement Associates of Madison, Inc. Page 3



il Description of Energy Efficiency Program

The indusirial sector in Czechoslovakia is very well developed, with many large and heavy
industries. However, there are many medium size industries that consume a large
percentage of the industrial energy use. Many of these specific industries are made up of
multiple companies or similar plants within the country, making them ideal targets for the
industrial energy audit work since potential replication is very high. Many of these medium
size plants are very viable, but have not yet implemented energy conservation activities.

Changes within the system (increased energy prices, privatization, etc.) will create a new
emphasis on the necessity to increase energy efficiency and reduce energy intensity of
production.

Along with the industrial audit program, the overall energy efficiency program will provide
training on energy efficiency practices and measures and energy management. This training
will demonstrate the benefits of energy conservation, and the energy management training
will illustrate the advantages of making all employees aware of energy waste.

The Industrial Energy Efficiency Project is based on four distinct tasks:

L. Industrial plant screening

2, Industrial plant energy audit
3. Policy analysis

4. Implementation.

Fifteen industrial plants were screened to provide a basis of selection of the plants to be
audited. The criteria used in plant selection included:

the opportunity for ¢nergy savings (with a focus on oil savings)

potential replicability of energy saving options in similar plants or systems,
future viability of the plant in the changing economy

the size of the plant

other activities such as joint ventures or other bilateral aid pro,ects.

The energy audit activity consisted of a determination of overall energy efficiency of the
selected plant and identifies no/low-cost equipment opportunities which have short-term
payback. An assessment was made of the technical and management capabilities and the
capital investment decision-making process regarding energy conservation applications. At
the completion of the energy audit, equipment specifications and other documents required
for procurement of U.S. equipment or materials were prepared (if required).

In the implementation phase, equipment specified in the energy audit was procured, cleared
through customs and delivered to the plant. Also, requirements for installation of the
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material were identified. Materials that cannot be found in country were ordered from the
U.S. Following completion of the installation, an implementation evaluation was made of
the effectiveness of the energy conservation application.
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1.0  Plant Description

Mostaren Brezno is located at: 9 Mostaenska Str., 977 56 Brezno, (Slovakia) Czechoslovakia.
The factory produces industrial machinery and transport machines. Mostaren had approxi-
mately 584 million Kcs in sales in 1990.

The plant operations are directed by:

Mr. Milan Crepp, Director

Mr. Peter Buzgo, Technical Director
Mr. Jan Medved, Power Engineer
Mr. Josef Muransky, Technician

The plant phene numbers are (0867)2655 and fax (0867)2440.

The Mostaren factory consists of several large production halls, new power house, new
compressor station, old power house, machine shop, administrative office buildings, technical
gas production and storage area, cafeterias, and outdoor steel material storage bays, as
shown on the facility plot plan, Figure I. Production halls No. 3 and 4 were intended for
military production contracts that did not develop. Construction of these two halls and the
completion of the new power house projects are on hold pending improvement in
Mostaren’s sales and new product development.

Mostaren produces construction cranes and elevating equipment. The factory consists of
medium to large scale metal machining and heavy weldment fabrication. Mostaren
manufactures all of the components for the cranes including gears, wire cable assembly, and
assembly of drive trains. The factory also has eight small heat treating/annealing electric
furnaces.

Mostaren produces acetylene for their own use (60,000 m’/yr) and purchases all other
technical gasses (410,000 m’/yr oxygen and 170,000 m®/yr carbon dioxide).

The finished products are painted in two areas of the plant.

1. An open spray area for large items. Ventilation is provided by a large exhaust fan
that draws air from the room through floor vents containing filters.

2. Four enclosed paint spray booths and four paint curing booths. The paint booths are
heated by heated by a hot water system that heats outdoor air that is then ventilated
to the outside with four exhaust fans. The paint curing booths are heated to 50 °C
and equipped with interior air circulators to provide quick drying. The curing booths
are ducted to the atmosphere to vent fumes.
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The factory is currently operating below capacity. The factory operates two shifts (6:00AM
2:30PM, 2:30PM-11:00PM), five days per week. The second shift is currently only a smal
fraction of the first.
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Figure 1. Facility Plot Plan
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2.0  Plant Energy Profile

Mostaren utilizes brown coal, coke and electricity for the production of its products. Brown
coal is the principle fuel, but a small quantity of coke is used to heat metal shapes prior to
bending and forming. The plant produces hot water and steam to meet process and space
heating demand. The majority of the steam and hot water energy use is for space heating
of the factory and surrounding buildings. The plant engineer estimates the plant energy
consumption is divided up as 69% for space heating, 22% for production, and 9% for
domestic hot water and kitchen. The majority of the electrical demand is for operating the
production machines and for the power house. The company purchases fuel and provides
heating to several off-site buildings: health clinic, two schools, culturai center, offices,
workshop, and recreation center. Coal, coke, light fuel oil, and natural gas are consumed
by these buildings. For the purpose of this audit, since the off-site energy use was low, only
the factory production area was audited.

Table 2 contains the annual fuel and electrical profile for 1990. The coal consumption
follows the heating season through the year with a peak in January of 3259 metric tons and
a low in August of 155 metric tons. Prices paid by Mostaren for brown coal in 1990 are as
follows: "nut" (Type 102-12-213-12-30) 448 Kcs/metric ton, "granular” (Type 102-13-513-12-
30) 377 Kcs/metric ton, "powder” (Type 102-15-213-12-30) 288 Kcs/metric ton. The majority
of the coal is sized "nut" brown coal and received from a mine near Most, Czechoslovakia.
The average heat content, based on 1990 consumption records, is 15.48 GJ/metric ton.
Mostaren purchases more of the higher grade coal in the winter. Electrical consumption
appears to have followed the heating season throughout 1990. Table 3 shows the current
prices for energy at Mostaren.

Mostaren produces hot water at 100 to 150 °C using a new 34.8 MW boiler. The boiler is
able to fire sized and powdered brown coal. Hot water is circulated by several pumps
located in the new power house to provide process heating and space heating as shown in
Figure 2, New Boiler House/Hot Water Diagram. The types of space heating registers in
the plant are: straight tube radiators, finned tube radiators, forced air unit heaters, and
forced air with outdoor makeup air unit heaters. The new boiler is a spreader stoker type
with outdoor coal storage, coal conveyors, preheated combustion air economizer, ash
disposal system, flue gas electrostatic precipitator, exhaust fan, and exhaust stack. The
boiler was installed in 1986 and produced 176,950 GJ of hot water heat for 1990. The new
35 MW boiler is oversized for the demand; average firing rate is 5-10 MW, with a maximum
peak demand at the start of the first shift of 20.7 MW. The power engineer monitors the
new boiler’s fuel usage and heat output, The overall fuel to hot water efficiency is 74
percent (the actual coal heat content is estimated).
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Table 2. Factory Energy Consumption and Costs for 1990

MONTH SIZED
BROWN

COAL

January 399
February 919
March 1267
April 1518
May 1273
June 72
July 185
August 155
September 348
October 1261
November 764
December 3m
TOTAL 11232

POWDER TOTAL COAL

BROWN

COST

COAL (METRIC TON)
(METRIC TON)(METRIC TON)

2860
1741
906
301
0
473
0

0

0

57
1765
520

8623

Average brown coal price (Kcs/metric ton): 501
Average electric price (Kes/kWh): 0.59

1278028
1116901
976826
874629
638400
214609
92736
77504
174720
653617
1048445
2800919

9947334

ELECTRIC
(kWh)

1611888
13284
1375076
1176708
929740
857314
772352
874660
1053620
1320204
1415000
1344024

12743870

ELECTRIC COST
(Kcs)

881703
735869
734291
653073
531811
480953
456460
507303
634279
726112
764100
1210966

8316920

The factory also consumed 120.42 tons of coke in the heat-treating process. Average cost 824 Kes/ton.

ITEM

Electricity

Sized brown coal
Powder brown coal
Light fuel oil
Natural gas

Coke

Table 3. Mostaren Brezno Energy Prices, March 1991

ENERGY CONTENT

(average price)
15.96 GJ/metric ton
12.5 GJ /metric ton
42.3 GJ/metric ton
3341 GJ/m’

22.85 GJ/metric ton

UNIT PRICE

0.937 Kcs/kWh

747 Kcs/metric ton
449 Kcs/metric ton
7200 Kcs/metric ton
1.92 Kes/m®

912 Kcs/metric ton

Resource Management Associates of Madison, Inc,
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The power plant plan includes the addition of two natural gas fired watertube boilers (11.6
and 34.8 MW) by 1993. Also, combustion controls and space heating controls were
scheduled to be completed by 1994/1995. The extra capacity and controls would have been
needed with the completion of the plant expansion.

Mostaren operates the old boiler plait, which contains five spreader stoker type coal-fired
boilers, to provide steam for the kitchens and some space heat. The old boiler plant is
shown in Figure 3, Old Boiler House Steam and Hot Water Diagram The design of the
coal burners enable these boilers to fire only sized brown coal. In the summer, during
maintenance on the new boiler, boilers 1 and 2 carry the plant’s hot water energy demand.
The old boiler plant produced 34,967 GJ of steam and hot water heat for 1990. Mostaren
plans to reduce the use of the ol boiler plant with the elimination of stcam usage by the
kitchens and space heating in the open paint spray area.

The plant has nine service hot water heaters that heat water to 72 °C by hot water provided
by the boilers (See Figure 4).

The plant has four new air compressors capable of producing 2200 m*/hr each. The old
compressors are no longer in service. The air compressor configuration is shown ‘21 Fig ire
5. Typically, one compressor can manage the entire plant air demand. The compressors
are two stage design with intercooling between each stage. Cooling water is circulated
through the compressors and the gained heat rejected in two cooling towers.

Electric power is provided by the utility at 22,000 volts and stepped down to 400 volts with
several power transformers, as shown in Figure 6. The electric power stations are distributed
throughout the plant at six locations. The power supply system is equipped with power
factor correction systems. The plant on average has been able to maiitain a 0.95 or greater
power factor. Electric consumption was 14,059,000 kWh for 1990.

The factory obtains water from the iocal municipality. Water is used for cooling the air
compressors, boiler make-up, service hot water, and potable water uses.

Resource Management Associatss of Madison, Inc. Page 12



Figure 3. Old Boiler House Steam and Hot Water Diagram
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Figure 4B. Typical Hot Water Heat Exchanger/Storage Tank Configuration
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Figure'5. Compressed Air Schematic Diagram
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Figure 5B. Compressed Air Diagram

Ar
Intake ‘
Fiters
v Compressor
#K3 wy
2200 m*hr
O—t—

Cooling
=
= | bo—
Towe @ Cv?low | g Comprossor Compressor
ater # K1 —* # K2
C;ox:q 8 Reservoir 200 m'thr 2200 ' /hr

@ @ 0,6 MPa o factory
10 19m3,

Resource Management Associates of Madison, Inc. Page 17



Figure 6. Electric Schematic Diagram
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3.0  Audit Description

The audit began with a meeting at the plant on March 25, 1991, attended by Mr. Milan
Crepp, plant manager; Mr. Medved, power engineet; Mr. Bruzgo, technical director; Mr.
Pavelic and Mr. Dries of the audit team; Mr. Erickson of RMA; and Mr. Slavkovsky and
Mr. Misina of the State Energy Inspectorate (SEI). Mr. Slavkovsky also served as the
interpreter. Mr. Vcelarik of Slovensky plynarensky priemysek (SPP) and Mr. Leitner of
Zavody Tazkeho Strojarstva (ZTS) also attended the meeting. A discussion was held
concerning the purpose of the audit. There was a tour of the plant facilities to determine
the general layout and arrangement of the facilities and obtain an understanding of the
operations. The tour continued on Tuesday. Specific areas of the plant to be audited in
detail were selected. These areas/items included: piping insulation; uncontrolled building
heating; boiler combustion efficiency tests; flow measurements in the boiler house; temper-
ature and flow measurements of supply and exhaust air from the paint booths and paint
drying booths; and roof and window construction in building areas no. 1 & 2. Audit data
collection and energy measurements were started on Wednesday and compieted on
Thursday. Mr. Rutsek of ZTS also served as an interpreter on Thursday and Friday.

The audit of uninsulated pipes and uncontrolled space heating was limited to areas no. 1,
2, 31 & 32 because of time constraints.

The audit team was assisted by Mr. Misina and Mr. Blaha from SEI in Bratislava on
Wednesday and Thursday. The plant technical director and power engineer also were
present to answer questions and provide guidance. Mr. Furdick of Mostaren furnished
information on the energy usage of various buildings from a report completed in 1989. The
following energy related measurements were made by the audit team and plant personnel.

1. The pipe surface temperature was measured with an infrared digital non-contact
pyrometer and pipe dimensions were recorded.

2. Combustion efficiency tests were run on the boilers to demonstrate the use of the
measuring instrument and to collect data on the boiler operations.

3. The infrared temperature instrument was used to measure temperatures of the
windows for single pane and double pane glass and calculations were made to
determine the overall heat transfer coefficients.

4. The ultrasonic flow meter was demonstrated on Friday. Flow tests were made on a
hot water unit heater in area no. 2.

On Friday, the audit team and Mr. Erickson presented the recommendations at a meeting
attended by Mr. Crepp, Mr. Medved, Mr Bruzko, two people from ElektroProjekt, and four
people from the state agencies who had been at the plant for part of the week. The energy
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audit team’s presentation was well received and included an explanation of the funds
available to implement the recommendations. The recommendations were discussed at the
mecting and included the details of the time schedule for implementation.

The manager, Mr. Crepp, concurred with the recommendations and will send a letter to Mr.
Foell, President of RMA, as requested by Mr.Erickson.
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40 Summary of Results

As a result of the energy audit, several short and long-term energy conservation opportuni-
ties were identified. Short-term projects are characterized by low or no cost to implement
with short payback periods. These projects could be implemented in two months. Long-
term projects are characterized by a larger cost to implement and with longer payback
periods.

4.1  Short-Term Energy Conservation Opportunities

The following short-term ei'crgy conservation opportunities were identified.

Uncontrolled Building Heating; Inspection of buildings no. 1 & 2 showed that these spaces
used for manufacturing are heated by hot water unit heaters. The heaters are controlled

with manual valves and the building overheats. Automatic control valves on the units will
save an estimated 5 percent of the energy used for space heating of these buildings (see
Appendix A). The savings is estimated at 10,796 GJ/yr at a cost savings of 669,352 Kcs.
The estimated cost to purchase and install the valves is 952,000 Kcs. The payback for this
change is 1.4 years.

Uninsulated Piping: A number of uninsulated pipes containing hot water were observed.
The majority of the plant piping is adequately insulated. Using pipe surface temperature
measurements and surface area, the heat loss from the uninsulated pipe was estimated to
be 1929 GJ per year (see Appendix C). The audit team estimates that only 50 percent of
the total plant uninsulated pipe was measured and included in this calculation. Piping such
as hot water distribution to space heaters and hot water control valves should all be
insulated to reduce heat loss. Reinstallation of insulation after piping repairs should be part
of maintenance activities.

Heat loss from hot water distribution space heating lines contributes to the overheating of
rooms. Whea this occurs, plant personnel open windows to provide control. This results
in an additional source for heat loss. Insulation is a simple, low cost task which would save
118 metric tons of coal per year. Payback for this project would be good: less than 2.6 years
with an estimated material and labor cost of 215475 Kcs. The recommended pipe
insulation should consist of a minimum of 3.8 centimeters of fiberglass insulation and cover.
The observed plant pipe insulation, which consists of fiberglass wrapped with aluminum foil
and chicken wire, would be an acceptable insulation system.

Increase Boiler Efficiency By Reducing Excess Air; Excessive boiler flue gas energy losses

due to high levels of excess air can be reduced by routine combustion efficiency monitoring
with a combustion analyzer and manual adjustment of the boiler combustion controls. As
part of the inspection and training aspect of this project, boiler combustion analyses were
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conducted using the Enerac 2000 combustion analyzer. Results of the analyses are
contained in Tables 4 and 5.

The combustion efficiency of the new boiler firing a mixture of sized and powder brown coal
is poor due to the high combustibles concentration, carbon monoxide concentrations and the
"high excess air level. Note that the old boiler No. 3, firing sized brown coal is able to
achieve lower levels of combustibles and carbon monoxide. The poor combustion
performance in the new boiler could be attributed to the high levels of excess air and the
quality of the coal. With this type of boiler and burner equipment, lower excess air levels
are expected. By reducing excess air levels from 600 percent to 500 percent, the fuel saved
would be 714 metric tons of coal per year (as shown in Appendix D). The original plans
for the power house included a combustion monitor that was never installed. Mostaren
tunes the new boiler once per year but could benefit from having a portable combustion
analyzer to conduct more frequent monitoring and boiler combustion control adjustment.
In this way, high excess air levels in the boiler, caused by variations in the fuel composition
and wide range of firing rates, could be avoided. The cost for a portable combustion
analyzer to measure flue gas oxygen, carbon dioxide, carbon monoxide, and temperature is
estimated to be 405,000 Kcs, with annual fuel savings of 504,206 Kcs, this would result in
a payback of less than one year.

Single Pane Windows; Single pane windows are present in buildings no. 1 & 2. Installation
of an additional pane of glass will result in a lower heat loss and improved comfort
conditions in the building. The glass can be obtained locally and installed by the owner;
thickness and quality should match the existing glass. The heat saved from this change will
amount to 8708 GJ/yr, as shown in Appendix B. The total annual savings will be
approximately 540,000 Kcs, or 50.8 Kcs/m? of glass area. The cost to purchase and install
extra panes of glass is estimated at 200 Kcs/m", so payback would be 3.9 years.
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Table 4. Combustion Analysis, Old Coal-fired Boiler No. 3

Parameter

Combustion Efficiency, %
Ambient Temperature, °C

Flue Temperature, °C
Net Flue Temperature, °C
Oxygen Concentration, %

Carbon Monoxide Concentration, mg/m’

Carbon Dioxide Concentration, %

Combustitle gases, %
Stack Draft, mm H,O

Excess Combustion Air, %
Nitrogen Oxides, mg/m®

Sulfur Dioxide, mg/m’

Smoke Spot, Bacharach number 0-9

Firing Rate, metric ton steam/hr

Steam Pressure, MPa
Steam Temperature,°C

Average

Measurement

53.5
11

117.5
106.5
18.4

197.5
2.1
0.05
-142
675
28.5
1775
2

17.7
0.42
155

Table 5. Combustion Analysis, New Coal-Fired Boiler

Parameter

Combustion Efficiency, %

Ambient Temperature, ° C
Flue Temperature, °C

Net Flue Temperatare,®° C
Oxygen Concentration, %

Carbon Monoxide Concentration, mg/m’
Carbon Dioxide Concentration, %
Combustible gases, %

Stack Draft, mm H,0

Excess Combustion Air, %

Nitrogen Oxides, mg/m’

Sulfur dioxide, mg/m’

Smoke Spot, Bacharach number 0-9

Firing Rate (MW): 4.96 through 7.45

Before
Comb. Air
Preheat

346

20.5
141
121
18.1

1422
24
0.3
-29
619
48
165
6.5

After

Comb. Air

Preheat

357

14

127
113
18.1

1397
2.4
0.3
-2
621
44
265
5.5

After
E.S.
Filter

2.7

14

119
105
18.1

1394
24
0.26
-89
576
59
252
2.5
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42 Long-Term Recommendations

The following long-term energy conservation opportunities were identified.

Boiler Operation Improvements: The boiler flue gas energy losses could be further reduced

by the addition of combustion air modulation controls. The combustion air currently does
not modulate when the firing rate of the boiler changes. This results in high excess air at
low firing rates and flue gas energy losses. Modulated combustion air would reduce flue gas
energy losses at reduced firing rates. It is understood that with the low grade coal currently
being used, the excess air level may have to remain high to attain proper combustion of the
fuel. Mostaren should consider using a higher grade brown coal which would enable
reduced excess air levels and less flue gas energy losses.

Addition of a Small Boiler: Summer and fall steam requirements show that the required
hourly boiler capacity is considerably less than 34.8 MW. Mostaren should further consider
installing a 10 to 1S MW boiler. The small boiler could handle the low summer season
heating demand, and the large boiler would operate during the fall and winter. This is a
common strategy to optimize multiple boilers and each boiler’s efficiency versus the load
demand. For example, a 35 MW boiler operating at 15 MW output would typically have
a 75 percent overall efficiency, whereas a 15 MW boiler operating at 15 MW typically has
an 80 percent efficiency. Potential fuel savings over a six month period each year would be
191 metric ton/yr (134731 Kcs/yr).

Air Compressor Heat Recovery: The present air compressor system rejects all of the heat
removed from the compressors to the outdoors by means of a cooling tower. Recovery of

this heat is a potential long-term recommendation. The heat could be used to heat the air
compressor building.

Office Building Uncontrolled Heating; The addition of control valves for the office buildings

should be investigated. It is a long-term recommendation with an estimated payback of 2
to 3 yrs.

Reduced Service Hot Water Supply Temperature; The service hot water supply temperature

of 72 °C is not necessary, nor desirable, except for the water serving the kitchens. Above
50 °C, water is too hot to touch directly. Approximately 25 percent more energy is required
to heat water to 72 °C instead of 50 °C. Additionally, service hot water piping losses will -
add 30 percent more of the required energy for heating domestic water. If the hot water
tanks are properly sized, the domestic hot water supply temperature can be reduced to 50
°C without affecting comfort.
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5.0 Plant Management/Organization

Mostaren has projects under way to modify and change the plant. Plant management
recognizis the need to improve energy efficiency. Plans are on hold to add two natural gas
boilers due to the uncertainty of the future demand for the company’s products.

A formal energy conservation program to carry out both long and short-term energy
conservation measures is not presently operating at the plant, but is needed. Management
is in the process of restructuring divisions within the company. Divisions or profit centers
will be held accountable for their energy utilization. This will allow the managers to identify
energy costs and create an incentive to reduce cost, and will provide an opportunity to train
people in the plant to recognize the importance of energy savings. Management needs to
identify people responsible for training and implementing an energy conservation program.

Resource Management Associates of Madison, Inc. Page 25



6.0 Implementation Evaluation
6.1 Combustion Analyzer

A visit was made on July 31, 1991 to the plant by Mr. Erickson, Mr. Dries and Mr.
Anderson. The Enerac combustion analyzer was delivered and unpacked. The unit was
then started and demonstrated to the Power Engineer, Mr. Medved, the Technical Director,
Mr. Buzgo and two additional people who will use the unit.

Additional items needed for the unit were as follows:

A moisture trap with desiccant.

An extra bottle of desiccant.

A 25 foot cable with RJ-11 male plugs on each end.

A DB-25 cable with a male plug on one end for the Enerac and a DB-25 plug
to fit the serial port of a PC computer.

The above items have since been delivered to the plant.

During the demonstration the temperature sensed by the unit probe in the room air and the
room ambient sensed by the unit changed over a two hour period. During this time the
room temperature was 24-25 °C. The Enerac measured temperatures close to this at the
start of the period but at the end showed temperatures of 32-33 °C.

A fax was sent to Energy Efficiency Systems to get advice on the temperature problem and
also to obtain information on how to input a non-stanviard fuel heating value in the unit.
Also requested was information on how to allow Engiish words on the LCD display to be
changed to Czech and Slovak. Energy Efficiency Systems responded with instructions on
warming up the unit properly, to avoid the temperature problem. A set of accessories is
advisable for entering non-standard fuel parameters in the unit. Displaying LCD
information in Czech or Slovak is not feasible within the budget of this project.

Another visit on Friday August 2, 1991 was made to work with the Enerac and to review the
installation of the heating control valves. These valves were shipped via a Mostaren truck
on August 1 from Prague.

6.2 Combustion Instrumentation

The problem of temperature drift was not as bad as on July 31. The Enerac was used to
measure combustion conditions on one of the old coal fired boilers. These beilers are being
shut down in the near future. Tests were made to demonstrate the use of the unit and to
check for carbon monoxide and carbon dioxide in the boiler room. The boiler efficiency
was low, about 50%. Fhotograph number 1, in Appendix G, shows the test location.

Resource Management Associates of Madison, Inc. Page 26



One measurement was made about 18" above the burning fuel bed through a door about
6 x 12". The resm... . sre not valid because of the location and the room air being drawn
into the boiler through the 6 x 12" opening. The Power Engineer, Mr. Medved, was advised
that the location and opening size into the boiler necded to be as recommended by the
Enerac manufacturer.

The accessories requested for entering parameters for the types of fuel burned at Mostaren
have been sent to the plant since the implementation phase, along with full instructions on
how to carry out this process. A calibration kit for the Enerac has also been supplied to the
plant. This was purchased with the original machine, but delivery was delayed because of
the difficulty of shipping the hazardous gasses in the kit.

6.3  Heating Control Valves

The valves pipe nipples and flanges were inspected, and installation was discussed with the
plant personnel who will install the valves. Photograph number 2, in Appendix G, shows
a typical valve. The valves will be installed in the production halls. These halls have
metering stations to measure flow and heat used in each hall. The stations are not in
operation, but could be operated to monitor the heat used after the new control valves are
installed.

The roof has numerous exhaust fans to exhaust fumes from welding. These openings do not
have dampers that can be closed off when the plant is not operating or when the exhaust
required is low and only a few fans are needed. Installation of dampers will provide an
additional savings in heat and should be carried out as soon as possible. The control valves
are to be installed before the start of the heating season.

The responsibility for energy conservation has been given to the Power Engineer.
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APPENDIX A
Calculations for Uncontrolled Building Heating



Table Al. Buildings and Spaces (Partial listing)

Building or Space Number & Use Building Area

Square Meters
1 Fabrication 16,800
2 Production 3,990
3  Oiffices 3,618
4 Production 15,620
5  Production 1,080
6 Production 880
7 Office 6,000
8  Office 3,360
9  Office 840

Note:  Building numbers are as shown on the site plan. The numbers are enclosed in

square boxes.

Building Volume
Cubic Meters

226,500
63,000
12,000

189,100

189,000

4,500
22,500
13,104

4,200



ions for Uncontrolled Building Heatin

Building areas 1 and 2 are used as manufacturing spaces and the principal activities are
cutting, bending, welding of steel members and plates approximately 1.5 inches thick, and
machining of steel with lathes, planers, milling machines, gear cutters, drill presses etc.

The estimated heat loss for the building is 11,767.2 kW. This equals 3400 x 11,767.2 =
40,000,000 BTU/hr. This data was from a report furnished by the plant. A table of values
from the report is included in this Appendix.

Heat is supplied by 147 unit heaters, almost all piped as two units from a single set of
branch piping from the mains. About 85 automatic temperature regulating control valves
would be required. The present system is manually controlled. The estimated capacity of
each unit heater is estimated to be 250,000 BTU/hr to 275,000 BTU/hr. At a 10 percent
savings of heat due to automatic control of the unit heaters, the estimated heat loss of
30,106 Mw/yr will be reduced by 0.10 X 30,106 = 3010 MW /yr.

This is equal to 3010 x 3.4 x 1,000,000 x 1,005 = 10,796 GJ/yr
Fuel cost savings = 62 Kcs/GJ x 10796 = 669,352 Kcs/yr

The cost of 91 automatic control valves is estimated to be:
91 x 11,200 Kcs/valve = 952,000 Kcs

The payback equals 2 yrs.

Buildings 3 and 7 are offices also with uncontrolled heating. There are more radiators per
square meter than in buildings 1 & 2, so there wiil be a longer payback; estimated at 2 to
3 years.

Control valves for this application should be valves that are self contained and have a
thermostatic operator. This type of valve doesn’t require electric power to operate. The
size range is 1-1/2 to 2 inch nominal pipe size and flow from 20 to 22 gpm. Some valves
may require a remote sensor. The pressure is 1.2 MPa (176 psig) and the pressure drop
across the valve about 10 psi maximum. The maximum operating temperature is 300°F (160
°C).

Manufacturer’s control valve data sheets for this application are in this Appendix. A Trerice
"Ambi-Reg" style valve manufactured by Johnson Controls, Trerice, Jordan or Ogontz
Corporation is acceptable.
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presenting . ...

THE Trerice |
AMBI-REG P

A SELF-CONTAINED TEMPERATURE
CONTROL VALVE FOR USE ON
PLANT STEAM TRACER LINES

L i W

0. Traerice Co.
MANUFACTURERS OF !

"EMPERATURE & PRESSURE INSTRUMENTS

H.

 DISTRIBUTED BY:



— ANMEI-REG
Trerice HEI-REG

SELF-OPERATING TEMPERATURE REGULATOR

APPLICATION

The TRERICE AMBI-REG TEMPERATURE CONTROL VALVE has
been designed to sense the ambient temperature of its immediate
environment, it is therefore ideally suited for installation on steam
tracer lines providing protection against freezing for outside pipe-
lines, storage tanks, and plant instrumentation. it can be also used
on other types of equipment where control is based on ambient
temperature. The AMBI-REG is totally self-contained and performs
its control function without an external power source such as elec-
tricity or plant air. Requiring little or no maintenance once installed,
the TRERICE AMBI-REG SELF-CONTAINED TEMPERATURE REG-
ULATOR can be relied upon to provide years of accurate, uninter-
rupted carvice, and continued energy savings.

FEATURES
The TRERICE AMBI-REG REGULATOR when installed on your steam
tracer lines will provide:

- — —ENERCGY SAVINGE.
- - ~PROTECTIC!! AGA'NET COSTLY FREEZE-UPS,

And because of its self-contained design will

— — — CUT DOWN ON MAINTENANCE COSTS.
— —~ —PROVIDE ItV LINE SERVICIEILITY.

CONESTRUCTION
The TRERICE AMBI-REG is ruggedly built. The yoke and cap are heavy aluminum castings. Lifetime fubrication is incorporated
in the adjustment screw bushing. The teflcn valve packing is aiso self-lubricated. The adjustment spring and thermal system
bellows are enclosed and protected from corrosive conditions. This regulator has been designed to insure its user years of
trouble free service.

SPLCIF A DS
The TRERICE AMBI-REG can be ordered with the following standard specifications.
PORT SIZES: A", 3,", V", 4", 2", %", 1", 14", 1v;", 2",
VALVE MATERIAL AND END CONNECTIONS: Bronze body, union ends ~ %" thru 2", Cast steel body, screwed ends — %"
and 1", Bar stock valve in brass, steel, 304 and 316 S.S. — %",
TRIM AND ACTION: Single seated, stainless steel trim, decrease in temperature causes the valve to open,
CONTROL RANGE: 20 to 70°F (— 10 to 20°C) standard. For other ranges COnSl'Jlt factory.

NOTE: OTHER VALVE BODY MATERIALS, SIZES, TRIMS, ACTIONS, AND CONTROL RANGES ARE AVAILABLE ON SPECIAL
ORDER. CONTACT YOUR LOCAL TRERICE REPRESENTATIVE OR CONSULT THE FACTORY.

. \5\0



Trerice ..,

AMELR

EG ACTUATORS

RECOMMENDED

RANGE

NUMBER

Freeze Protection 40 to 70°F.

20 to 70°F.

EAO1

ACTUATOR AND
E SELECTION CHART

Actuator

VALVES

SINGLE SEAT — STAINLESS TRIM -~ TO CLOSE WITH TEMPERATURE RISE

BODY MATERIAL NPT CONN,

SIZE

NUMBER

'/‘"
ERONZE
Malleable

) I."

164-0063.11A

"

164-0063.9A

|/‘u

164-0063.7A

3/.:!

164-0063.5A

1/: ”

164-0063.2A

Union Ends %"

3/‘n

164-0064.2A

NPT Threads 1"

1n

164-0065.2A

1%"

11/‘n

164-0066.2A

B Bodied

12"

1%"

164-0067.2A

2n

164-0068.2A

Valve Assembly

3/‘n

STEEL

1/'n

164-0148.1A

;/“n

164-0148.2A

1/‘n

164-0148.3A

3/."

164-0148.4A

1/2 "

164-0156.1A

3/‘u

164-0153.1A

THREADED ENDS

1/.!1

164-0148.51A

3,‘.n

164-0148.52A

v

164-0148.53A

’/.n

164-0148.54A

‘/2 "

164-0154.1A

;/‘n

164-0155.1A

1

164-0152.1A

Cast'Steel
Valve Assembly

WARNG LW FSTD

e

SoUT OFF OWFFERENT ALY

%" thru 2"

250,

)/‘n

140"

1n

80

1%"

50

172"

35

2u

20

EX/WELE

Ci vV T CROER

i1 CE: To order a %" bronze body TRERICE AMBI-REG, add proper valve number to actuator number EAO1. Proper order-

ing number is EAO1 with 164-0064.2A.

C25 ETOCH LG FIELREG AVAILAE LT CHWLY A3 A CCUELETE N LS LISTED

BODY MATERIAL NUMBER
Steel ENL25F01

Brass ENK25F01

303 Stainless Steel ENM25F01
316 Stainless Steel ENN25F01

Not Available
As Separate

Actuator or Body

Bar Stock Valve

/

Page 2 ‘&\
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HOME OF,

AND FACTORY

e’
H.O. Trerice [Co.
1Zusu v Clla alll b,
DY O, il U.S.A. au7s?
PLOME: (5373) 395-6050
TEEEX MO, 6215400 i10 TRORICE - FAx Wi 3228072,

120 W. Wieuca Rd., Suile 205
Allanta, GA 30342

Phone: (404) 2564183
BOSTON OFFICE

633 Trapelo

Waltham, MA 02154

Phone: (617) 8936153
CHICAGO OFFICE

2525 E. Oakton, Suite D43
Arlington Hgts, IL 60005
Phone: (312) 640-8440
CLEVELAND OFFICE

4407 Brookpark Rd.
Cleveland, OH 44134

Phonae: (216) 7434100
COLUMBUS OFFICE

1735 Soshoni

Circloville, OH 43113

Phone: 614) 224.3313
DALLAS OFFICE

1140 Emgpire Central Place, Suite 104
Dallas, TX 75247

Phone: (214) 637-3375

FLINT OFFICE

129 N. Corbin

Holly, Ml 48442

Phone: (313) 234-5503
INDIANAPOLIS OFFICE
3512 Rockville Ad., Suite 1198
Indianapolis, IN 46222
Phone: (317) 243-7371
KALAMAZOO OFFICE-

2504 Main St.

Kalamazoo, MI 49007
Kalamazoo: (616) 388-3831
Grand Rapids: (616) 2350550

- FACTORY BRANCH OFFICES ~
ATLANTA OFFICE

LOS ANGELES OFFICE
7625 Rosecrans Ave., Suita 2
Paramount, CA 90723
Phone: (213) 633-3606
MILWAUKEE OFFICE
N58 W18335 Junipr Lane
P.O. Box 884

Menomonee Falls, Wi 53051
Phone: (414) 2523677
NEW ORLEANS OFFICE
950 Manson Rd.

Marrero, LA 70072

Phone: (S04) 340-4581
NEW YORK OFFICE

1430 Bargen Biva.

Foit Lee, NJ 07024
Phone: (201) 481-7035
PHILADELPHIA OFFICE
1325 O'Reilly Rd., Suite 3
Feaslerville, PA 19047
Phone: (215) 364-5158

ST. LOUIS OFFICE

6972 Chippewa

Sl. Louis, MO 63103
Phone: (314) 545-5449
TAMPA OFFICE

5700 Memorial Hwy., Suite 113
Tampa, FL 33615

Phone: (813) 884-8130
TOLEDO OFFICE

$249 Secor Rd.

Tcledo, OH 43623

Phone: (418) 473-261

CANADIAN HEAD OFFICE & FACTORY

H.O. Trerice Co.

T35 UL Coadinits v,

VDS O, Wida ., G aviviicgm 1t Lo

[ WLWTLY e
FAY WY S Ll -

MONTREAL OFFICE

415 Bourke Ave., Suite 154
Dorval, Quebec H9S 3W9

Phone: (514) 636-9110
TELEX NO. 05822688

Loy

| T W N I I

. .
T AT A YL

TORONTO OFFICE
2395 Cawthra Rd.

Mississauga, Ont. L5A 2W8

Phone: (416) 276-2340
TELEX NO. 06961¢43

INDUS .u.';s_,(‘..lo.‘.m‘rcns

! Furnishedin 5,7,9 & 12" scale cases
. with standard ranges between — 40 §
1000°F.

DIAL 1HEHWMOme i Ln S
Furnished in 3v:z, 4v2, 6 &
82" dial sizes, vapor, liquid,
gas or mercury actuated,
with standard ranges be-
tween —40 to 1000°F. Also
bimetal dials in sizes 1%",
3" and 5".

HECOLUDING THERMOMETERS
The LB6000 10" chart recorder has :
S.A.M.A. class 1B thermal system
and is supplied wilh ranges from
—40 to 1000°F.

SR Tiada e e nGbulcTs

cat INURE GalG s
Furnished in 2v2, 32, 4v2, 6 & 8%:"
dial sizes, bronze, steel, stainless
steel bourdon tubas with standard
ranges from 30" Vac. to 30,000 psi.
Dry or liquid filled.

fErl i Uit
Ui bl Lty

Designed to control temp-
eratures or pressures in ves-
sels, tanks, etc. No. 87700
pneumaltic, No. L84000 elec- XL

tric. SN
&

j A neiound il LUCHIU VALVLS

“A:4  Furnished in self contained or pilot

q::l: operated types. Valve sizes Y" thru
6", steam, water, air, oil & gas.

v b0

Fealuring the patented “ROTATING
VALVE". Sizes V2" thru 2"
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MARK 86

AMBITEMP 1l
MARK 86 AMBIENT
TEMPERATURE REGULATOR

.
FOR STEAM TRACING :
‘A SUPERIOR STEAM REGULATING VALVE
.COMBINED\WITH A SELF-CONTAINED
STAINLESS STEELACTUATOR THAT SENSES
AMBIENT. TEMPERATURE )

[

-

. i ' . ‘ \ ) .
~ % PROTECTION AGAINST-FREEZING OF .-
OUTSIDE PIPELINES, TANKS, -
INSTRUMENTATION -

‘% SAVINGS OF STEAM ENERGY AND
 OPERATING COSTS : .

. EXCELLENT CONTROL. .-

LOW NOISE |
¢ LONG OPERATING LIFE_

- FIELD COMPENSATION FOR DIFFERENCE
IN LOCATI@N AND THE EFFECTS OF RADI-
' ANT. CONVECTIVE OR CONDUCTIVE HEAT

OPTIONAL SURFACE CONTACT
THERMOMETER G

CALL YOUR JORDAN VALVE REPRESENTATIVE:

JORDAN VALVE

DIVISION OF RICHARDS INDUSTRIES, INC.
3170 WASSON ROAD, CIiNCINNATI, OHIO 45209-2381 U.S.A.
PHONE: 513-533-5600 TELEX: 21-4464
FACSIMILE: 513-871-0105

-Free: 800-543-7311
oF c(?':. Lo':ﬁg,ogzllmélbifégn 513-533-5600) FAST DELIVERY

IN CANADA, CALL TOLL-FREE: 800-354-0305 36-HOUR SHIPMENT USUALLY AVAILABLE
| ) ij



The JORDAN AMBIENT TEMPERATURE REGULATOR fea-
tures infinitely ADJUSTABLE SET POINT, permits FIELD COM-
PENSATION for differences in location and the effects of radiant,
conveclive and conductive heat. A highly visible STEM POSI-
TION INDICATOR and TEMPERATURE SET POINT SCALE
indicate correct operation at a glance; and an optional SURFACE

CONTACT THERMOMETER is now available to instrument each
installation fully - NO MORE GUESSING.

The Mark 86 AMBIENT TEMPERATURE SENSING REGULA-
TOR s ideal as a steam tracing control valve, It is completely self-
contained and automatically opens at a set ambient temperature
allowing just enough steam to flow to provide protectior: against
freezing or sub-normal process temperature conditions. The
superior Jordan Valve SLIDING-GATE TRIM gives excellent con-
trol and shut-off. It is famous for resistance to wire-drawing, lower
noise and long, maintenance-fres service.

OPERATION:

Ambient temperature is directly sensed by the liquid-vapor filled
Mark 86 actuator. A decrease in temperature decreases the vapor
pressure against the diaphragm, allowing the control spring to
expand and open the valve.

SPECIFICATIONS:
SIZES: V4" through 2"
END CONNECTIONS: Threaded (N.P.T.), Union or Flanged
MATERIALS: Body - Ductile Iron, Bronze (V4" - 2”); Carbon Steel,
Stainless Steel (12" - 2)
Trim - SS/BRZ for D! & Brz Body Valves,
303SS for CS Body Valves,
316SS for SST Body Valves
Seats - 30358, 316SS, Jordanic, Jordanite, Tefion
Coated
Actuator - 304SS, Liquid vapor filled
Yoke - Cast Iron
Stem Packing - Spring loaded teflon (500° max),
Grafoil {above 500°F)
SERVICE: Tracing Steam (Also Suitable For Other Heating
Fluids)
ACTION: Direct - Decrease in temperature opens valve:
8CLY RATING: Ductile iron up to 588 psi and 65G°F; Carbon
Steel and Stainless Steel up to 1480 psi and 650°F; Bronze up to
500 psi and 500°F depending upon specific construction. — 20°F
temperature limit on all materials. For other temperatures, consult
factory.
C, FLOW COEFFICIENTS & MAXIMUM PRESSURE DROP.

MK 86 AMBITEMP II

CONTROL: The TEMPERATURE SET POINT SCALE shows
the °F at which the valve is set to be wide open. Therefore, the °F
at which the valve is closed — or begins to open — is determined
by adding the number of °F of the appropriate span.

EXAMPLE: Standard spring; — 10 to 40°F range; valve size 1. If
a 1" valve with —10 to 40°F range and standard spring has a sel
point of 30°F on the TEMPERATURE SET POINT SCALE (by
tuming the spring adjusting wheel), then the valve will start to
open at 45°F and be fully open at 30°F. Within the various spans,
the AMBITEMP li will, of course, modulate the flow in accordance
with the temperature sensed by the actuator.

OPTIONAL SUNSHIELD AVAILABLE: Eliminates sunlight
“heat-up"” of the actuator on bright sunny days which can result in
poor set point control. It helps simulate the valve being installed in
the shade.

RANGES OF TEMPERATURE CONTROL

STANDARD: WITH STD. SPRING #37
-10 - 40 30 - 80 50-100 | 80 - 130
95 - 150 115 - 170 155 - 210 |
VALVE SIZE | TEMPERATURE SPAN FROM ‘CLOSED' TO ‘OPEN'*
V& - Y& 10°F
1. 15°F
w- 20°F
*For Ranges 115-170 & 155-210, Consult Factory
OPTIONAL: WITH LISHT SPRING #152
-10 - 27 25 - 60 45 - 80 75 - 110
95 - 130 115 - 150 145 - 180 155 - 190
VALVE SIZE TEMPERATURE SPAN FROM 'CLOSED' TO ‘OPEN'**
Va' - Y . 6°F
-1y 10°F
1W-2 13°F

Consult Factory for other ranges.
“*For Ranges 95-130, 115-160, 145-180, & 155-190, Consult Factory.

DIMENSIONS & WEIGHTS:

cs | VALVE SEATING | MAX. AP PSI
SIZE MATERIAL _|SAT. STEAM & AIR LIQUID
o Standard 125 125
. . ordan 325 150
16 | 4% Jordanite 400 400
Teflon Coated 375 375
Standard 125 125
2.5 v 8 W Jordanic 250 125
4.4 Jordanite 300 300
T"g‘:"n‘jﬁ"" ?gg ‘ ‘1"2’2 DIMENSIONS IN INCHES
6.4 ] Sorienk 260 152 VALVE DUCTILE IRON - CARBON &
5] vatw | jordanic 199 250 SIZE & BRONZE STAINLESS STEEL
Teflon Coated 200 200 A1B|CIDIWL|A|B C]|D|WTL
15 114° Standard 75 75 V'« %" | 3% |14%] 2 7 /18| —]=]=]—=1]—
2 > Jordanie 180 75 % - | 3% | 15 |2va| 7 | 20 ] 4 | 15 |2 | 7 | 25
ordanite 1 1A% | 4% (15%] 2% | 7 | 22 | 4% |15%] 2% | 7 | 28
30
: Teflon Coated 175 175 1% | 4% [15%| 2% | 7 | 24 | 4% 115%] 2% | 7 | 32
*Low flow tnim available > 4w 15%iow ]| 7 | 24 [5% 15%] 3 | 7 | a8

36-HOUR SHIPMENT USUALLY AVAILABLE

JORDAN VALVE |

UYL SO P
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The Ogontz TL valve is a fully self-contained.
temperature-actuated control valve. It effectively
eliminates steam waste by automatically regulating
the supply of steam in response to changes in
ambient temperature. As a result, the TL valve
achieves dramatic reductions in the amount of
steam consumed, with annual savings averaging
eight times its installed cost.

High reliability, low maintenance and long service
life are assured by the state-of-the-art. precision
thermal actuator. The Ogontz TL valve completely
eliminates the use of hazardous. chemicaily filled
diaphragms, delicate capillaries or thin-walled
bellows.

The TL valve continuously monitors ambient
temperature, and regulates steam flow on an as
needed basis. This eliminates steam waste and
substantially reduces the possibility of overheating.
The Ogontz TL vaive is ideal for steam-traced lines
of all types, protecting temperature sensitive
instrumentation,-winterizing product lines,
conserving energy in unit heaters, and other
applications requiring control of heat transter media
(i.e. glycol, hot oil, water, etc.) based on ambient
temperature change.

The Ogontz TL ambient sensing valve is the key to
positive, year-round protection of your systems and
equipment at the lowest cost.

DESIGN FEATURES

« Direct Acting (no pilot vaive)

« Self-contained, solid-liquid thermal actuator
requires no external power or operating signal

« High repeatability—no set point drift

g
o
i
3

wiLalld
A

13 . + Valve port opens gradually, preventing system
- shock
i . ..'v + Fail-Safe (valve opens)
Cee . mlmmlzes steam consumptjon ‘ ' « Temperature set points from 35¢ to 240°F
.+ by automatically-controlling - ,”" * In-line serviceable
.- How as needed in steam-traced s * Line sizes ¥2" through 2"

* 100% factory tested

ENERGY SAVINGS
POTENTIAL SURVEY

To help you in your efforts to reduce steam usage
in your facility, Ogoniz will conduct an energy
survey and show you precisely where, how and
how much you can save by installing TL or other
Ogontz energy saving control valves or steam
traps, Please call or write to arrange for one of our
experienced field engineers to help you reduce
energy usage and boost operating efficiency.

) hnes  instrumentation enclosures, ;ir

\lo



SELF-CONTAINED
THERMAL ACTUATOR

The heart of the Ogontz TL valve is the unique,
scljd-liquid phase thermal actuator. This
hydrocarbon wax-filled device actuates the valve in
response to changes in ambient temperature. The
transition from solid to liquid phase causes a large
change in volume, exerting a tremendous force
over a narrow temperature band.

COLD POSITION

As the ambient temperature drops below the set
point, the wax contracts (Figure 1), relieving the
force exerted by the piston on the operating spring,
and allowing the valve to open. The valve remains
open until the temperature rises, at which time

the vaive begins to close.

S [

HOT POSITION
As the ambient temperature rises above the set
point, the wax starts to expand (Figure 2), exerting
force on the piston and operating spring to close the
valve. The valve will remain closed until the temp-
erature drops, at which time the valve begins to open.
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As shown in Figure 3, the limited hysteresis of the
wax during changes in state from solid to liquid
results in a narrow temperature dead band,
providing very close control around the
temperature set point.

Precision Wax-Filled
Thermal Actuator

/

Fail-Safe Opera

Fiberite Yoke

Typical Energy Saving Applications For Ogontz

Figure 5. installed nn a vertical tracer line header, the TL valve controls
flow of steam to tracer lines. Steam is shut off automatically when ambient
temperalure rises above desired level. Steam trap installed at low point of
header discharges condansate and eliminates live steam losses. An
Ogontz F valve is used for backup freeze protection for the header.

’

O



Overtemperature Spring

Flexible Graphite Gasket Union Bonnet for Easy In-Line Replaceable Stainless Steel
Service Seat

Self Adjusting Graphited TFE )
_ “V” Ring Packing S
g Spring

\
Stem Wiper Replaceable Plug

L Control Vaives

Vacuum Strainer with
.‘{’
£ I

- Manual shutolt m\'j '

Dinleg . | ™20

o Steam uﬁb ‘
Figure 6. TL valve on a horizontal draft unit heater. Steam supply Figure 7. TL valve used to control steam supply for tracing of process
is automatically shut off when desired ambient temperature is line equipment and lines. TL allows steam to flow only when ambient
reached. This minimizes steam consumption and effectively temperature drops below desired point. CTVs frap steam at tracer low
eliminates heat loss when the fan is shut off. points, providing maximum economy. Note that tracing has been

arranged to gravity drain to CTVs.



-Chluao. lL
s |- Buttalo, NV

- Philadelphia: PA ™
|- Richmond, VA .
Same: WA’

Significan savings n stea
*achneved wath Ogontz TL Control Valves by only s

e '~example, over a 10 year period, the Phlladelphl‘ & : '
it area averaged about 1900 hours of temperatures, ::z::Table Il shows the percentage of steam saved In o
- below 40°F. Using a typical five-month winter, . various locations by automatically controlhng steam . :
" operation of a steam-traced line was required only - flow in traced lines during the winterization period.
53% of the time. This means that a savings of 47% A typical steam-traced.line is shown in Figure 5.

" PROVEN ENERGY SAVINGS ON UNIT HEATER & TRACER SERVICE
' KNOW THE R.0.l. FACTS ... THROUGH A NO COST SURVEY ".

Computerized Energy Reports “Join The Many Satisfied Users
Show your potential energy savings, Allied Chemical Corporation
‘ estimated equipment cost & ROl Arco/Chemicals
for applications such as: ““Dow.Chemical Corporation
_ *Steam Unit Heaters £xxon Chemical
“Winterized Steam Tracing - FMC Corporation
*Product Heating . :Ford Motor Company - B
“*Product Tracing =~ = - ST B.F. Goodrich Company s
*Transfer Line Tracing Hercules, Inc.
*C.T.V. Vaives vs Steam Traps "Mobay Chemical
Union Carbide Corporation -

. Contact Ogontz or Your Local Rep
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- Max.. ¢ ’ ’ Maximum Capacity Model
Operating : Lbs./Hr. Saturated Steam Nubar
Pressure | Body ’ at Inlet Praessure (psig) Body

(psig) |Rating| (In) |= 15 ; 30 , 50 ; 100 ;150 | 200 Material t

Bronze Y2 TL-..{-CDB

200 : 280 | 405 | 718 1030 Siainless Steel | Y2 TL-..‘-CDS 2

Bronze 3 TL-..1-coB
200 8., 313 | 452 | 802 152 Stainless Steel | 33 TL-..|-CDS

Bronze 1 TL-..l-coB 38
200 . 452 | 655 1161 {1667 Stainless Steel |1 TL-..}-CDS &

Bronze 1% TL-..!-ADB §
477 | 690 (1224 {1758 - | Stainless Steel | 1%2 TL-..{-ADS £

Bronze 117 TL-..|-BDB
683 | 988 [1752 2515 Stainless Steel | 1%z TL-. . -80S §

Bronze 1% TL-...-COB §
1135 |1643 Stainless Steel | 1%z TL-..1-CDS &

Bronze 2 TL-..{-ADB B
526 | 762 Stainless Steel |2 TL-..!'ADS -

Bronze 2 TL-..|-808 i}
724 1048 Stainless Steel |2 TL-..{-805 %%

Bronze TL-..{-cos 8
1679 Stainless Steel TL-.. l-CDS

200

150

50

ANSI 300 Lb. Class

" “Inches
Body -
Material

Bronze
Stainless Steel §
Bronze .
Stainless Steel i
Bronze .
Stainless Steel §
Bronze !
Stainless Steel
Bronze
Stainless Steel §

rrigd oy witm, 15 f found to bét
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OGONTZ CORPORATION
WILLOW GROVE, PA
FAX: (215) 657-0460
PLONE: (215) 657-4770
PHONE: (800) 523-2478 (Outside Peansylvanla)

TO : Mr. willjem Drics
COMPANY : Nrics Associates
FROM : Nebra A. Garrison

Market.ing Administrator

DATE : April 18, 1991

We are transmilling _S page(s) including this covering letter. I. there i (a
quality problem or i[ any pages are missing from this transmisdion, 916:49
call Lhe undersigned at (21%) 6%/-47/U0 or outside of rennsylvania (804)
523-2478.

Following i{s the Fnergy Savings Potential Report that you requeat%d frem Dﬁ#k
Bentz.

Tf you have any questions, pleaue Leel [ree Lo countact us.
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OGUNTZ CURPORATION |
141 TERWOND ROAD

WILLUW GROVE, PA 19090

APR1¢ 18, 14q¢

MR, WILLIAM DREFS
DREI S ASSOCIATION
fanT LLMWOUOD AVENUE
MIDDLFTON, Wl 53562

DEARr MR, DREES

THE UBC OF SELF=CUNTAINED,s CONTHOL VALVES THAT MEASURE A
TEMPERAYURE AND AUTOMATICALLY TURN QOFF STEAM SUPPLY WOULD A

|
M@ IENT

HIEVE

SUHSTANT AL SAVINGS [N STEAM COSTS AND UPERATING CNOSTS OF UTIT HEA TERS

AT YOUR COMPANY,

WE HAVE TAKFN THF VAR{OUS PFIGURES THAT YQU PROVIDED AND |WE MHAVE
SVALUATED THEM ON QuUR IBM COMPUTER AT (OGQNTZ CORPORATINN,

THE CALCULATIUMS HMAVE SHOWN THAT THE UPERATING SAVINGS TO YOUR
COMPANY W(IUL D BE AN ANNUAL AMOUNT 0OF 2:457.84 !

WIlHn 4 CARPITAL EXPENDITURE OF $ 1.420.00
THE ANNUAL REVTURN DN INVESTMENT IN THE FIRST YSAR WOULD HE (1,73 R0

YOU CAN HEGIN THE SAVINGS AS SOON AS YOU WISH THE PRDGR*M YO Ssta
THE INVELIMENT WOULD BE RETURNED IN 211 DAYS., AND THEN YOUR COMPANY
WILL ACCRUE A LBURE $AVIMNG EACH MONTH OF $ 2064.82

DETATLS OF THE CALCULATION STEPS TO ARRIVE AT THE ABOVE | F I GURE
ARE BHUWN ON THE COMPUTER SHEET AYTACHED TO THIS LETTER,

“E LUUK FURWARD TO @JRKING #1TH YUUN COMPANY IN THE NEAR FUTURE,

VERY TRULY,

OGUNTZ CORPIRATIQN




CnLCULATlnuﬁ

NASED ON DATA SuPRLIED Y MIite
WwE HAVE MaDr A COMPUTER ANALYOLLS
ASPECTS AN RFSULTS PUR = NRETES
INPUT DATA =
$TeAM €O5T PER 1000 LBS- ¥ O
HEATIMNG SYSTOM ~
1 7TEM
NUMe

VESCRIPTION HEATERS

sSHOoP e

le FACTQRY FAR.
2.
3.
4o
S.
6.
T
Ba
D
‘o.
11,
12

TOTALS 4

CALCULATIONS TU DElERMINE CV
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UST e FAN
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3426

STEAM NUM
PRESSURE
IN PSIG

130

HFATER
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1504000 “
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CUST SAVINGS AvalLadL:” IN $TEAM HEATER 3YSTEM
THROUGH UBL LWF LGONTZ CORPURATION SYSTEMYS

SUGGESTED OGUNTZ CORPORATIUN TL CUNFIGURATION UPF SYSTEM -

LINE NUM OF CV NRAT NG SUGGLFSTED

!

(0O » VALVIS REQUIRED  DOOINT ¢ TL vAaLvEsS COST FAe. FXTENOED AwMY

1 4 e 5 H 3z7a T J.8 COHN 355,00 loQ?O'QO
le | '
3.
4 o
e
6o
Te
8.
e
10,
11
12 |
we—— receow -
TOTAL 4 TOTAL INVESTMENT - s 1.420.?0
LABORATODRY AND Fletl ) TESTH HAVE SHOWN THMAT WHEN UNIT HEATER FAIS
ARE OFFs WITH THE STEam LEFT ON. UP TO 35 PERCENT OF THE RAJED HEATER
CAPACITY IS 10NST THXRUUGH RADIATION AND CONVECTION LOSSES,s A wELL S
LOSSES ASSOCIATED wlITHH NORMAL STEAM TRAP OPERATIONe FOR THI1 ANALY SIS,
WE HAVE ASSUMED A VERY CONSERVATIVE 20 PERCENT.« OF RATED CARPACITY. FDR
THESE LUSSESe YOUR ACTUAL USE WILL PROBABLY SHOW EVEN GREATER SAVI*GB;

CALCULATIUNS T 01 Tt HMINI ANNUAL SAVINGS =

LINE NUM (OF HEATER TOTAL X «20 FOR X HOURS
IDa HEATERS RAT ING HLATER HEATER LOSS FANS OFF
LA BTU/HR BTU/HR WHEN FANS OFF DURSEA.

le “ 150,000 $»00.,000 + 1204000 Je263

2
3.
44
Se
6e
7
He
5. . - -
10 e 1 .
10 iwrr @ BE

12 -Gy VN

" TJITAL BTU/SEASON -
MULTIM BED vy STEAM (OST RPLER MILLION 8TY =

% O AMOUNT THAT (AN = SAVED EACH YEAR = &

FANS QF
BTW/SE

391,560 ¢0

391 4560 {

X 8

L L X X 2 ¥ =

2.457

HEATER LOSE

b
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FINANCIAL HVALJATION QF SAVINGS

FROM Tk INFORMATION BPROVIDEY AND FROM QU CUMPUTAT[DNS%
THE USE UF OGONTZ TL AUYTOMATIC UNLIT HEATER STEAM CONTROL vA&vcs
At YOuR COMPANY, OREEBS ASSOCIATION
wWOULD PROVIDE SAVINGS AS FNLLOWS-

CONCLUSION =

UTILIZING OGONYZ TL AUTUMATIC VALV S AILL SAVE 3 2.45?.#0
ANNUALLYs IN STEAM ENERGY OPERATING COSTS, !
SIMPLIFIED RCTURN ON [NVESTMENT CALCULATION =

ANNUAL SAVINGS ¢ COST UF TL*S COUWALS YOUR RCTURN ON INVESTMENT,
2.457.84 SAVED / 3 14420,00 EOUALS 1473 HeODelgs PUR
YOUR CUMPANY., ,

!
|
|

Log or 211 DAY PAYUACK PERIOD, gt

THE TOTAL SYSIEM SIEAM RATE WILL HBE REDUCED DURING THF HQURS THAT
THE OGDNT¢ TL VALVE IS CLUSED. HY AN AMUUNT EQUAL TU THE 1N$IVIUUAL
VALVE STEAM RATE MULTIPLIED HY THE NUMYEN UIF VALVESs WITH Al TUTAL QUM
FOR ALL OF THE HEATERS, THIS TOTAL FIGURE 1S THEN MULTIPLIED AY

20 PFRCENT TQ GIVE THE TOTAL SYEAM RAYE REODUCIION IN LRS/HR THE

REDUCTION 135 REALIZED DURING THE HOURS THE OGONTZ TL TURNS OFF THE
STEAM,

INVESTMENT - 1620400

YEARLY SAVINGS = 29457 .84

RETURN ‘ON INVESTMENT - 1e¢73

PAYHACK TIME <IN DAYS= 211

REDUCTION IN STEAM RATL = uf YO lﬁOvO LBSV*R}
ey ]
T

PR &g [0


http:2o457.84

APPENDIX B
Calculations for Double Pane Windows



Almost all windows in building 1 & 2 are single pane glass windows. Temperature
measurements were made to determine the heat loss through a single pane window and a
double pane window. The energy savings by installing an additional glass pane on the inside
of the existing window is calculated as follows:

The overall heat transfer coefficient is approximately 0.95 for a single pane window and 0.35
for a double pane window (BTU/sq.ft. °F / hr.) as measured at the building and calculated.

Heat saved = (0.95-0.35) x (27°F delta temp) = 16.2 BTU/sq.ft./hr
Heat saved per yr. = 16.2 x 10.76 x 1055x4500 hrs/yr = 0.82 GJ/yr/m>
Total glass area estimated at 10,620 m?

Annual savings = 0.82 x 10,620 = 8708 GJ/yr

Annual cost savings = 62 Kcs/GJ 8708 = 539,920 Kcs.($19,282)

539,920/10,620 = 50.8 Kcs/m?/yr.

Cost to purchase and install second pane of glass is estimated at 200 Kcs/m? Payback =
200/50.8 = 3.9 yrs.

The window glass used for the new glass should be the same type as the existing.


http:0.95-0.35
http:BTU/sq.ft

APPENDIX C
Calculations for Uninsulated P'ning



Pipe heat loss due to radiation and convection was calculated with the following heat
transfer coefficient equations;

Hr = 0.172*E*((Ts/100)"4-(Ta/100)"4)/(Ts-Ta)

Hc

1.016*(1/D)"0.2*(2/(Ts+ Ta))"0.181*(Ts-Ta)"0.266
Q = (Hr + Hc)*(Ts - Ta)
where;

Hr = radiant heat transfer coefficient (BTU/hr sq. ft. °F)

Hc = convection heat transfer coefficient (BTU/hr sq. ft. °F)
E = emissivity of the surface {0.8 for rusty metal pipe)

Ts = temperature of the outside pipe wall (° Rarkine)

Ta = temperature of the ambient surrounding air (° Rankine)
D = outside diameter of the pipe (inches)

Q = rate of heat transfer of the surface (BTU/hr sq.ft.)

Conversion factor: Joules/hr m2 = 11357 * BTU/hr ft2
R =(°C*9/5) + 32 + 460
meter = 0.0254 * inches

The total pipe heat loss is then calculated with the measured dimensions of the pipe.
Heat loss = Q * 3.14 * D * (pipe length)

The total pipe heat saved is calculated based on the effectiveness of 1.5 inches of insulation
(0.7) and the nominal boiler fuel to steam efficiency (0.74).

Heat saved = Heat loss * 0.7 * 24 hr/day * 312 days/yr
Fuel saved = (Heat saved / 0.74) / 15.48 GJ/metric ton

Fuel saved (Kcs) = Fuel saved * 45.6 Kcs/GJ

1\



lable Cl1. Fiping Heat Losses Lstimate

MOSTAREN BREZNO
PIPING HEAT LOSSES ESTIMATE

BUILDING NO. 1, 15, 31 PIPE
HEAT INSULATIO
LOCATION SURFACE PIPE PIPE TRANS. ENERGY  ENERGY ENERGY
TEMP. DIAMETER LENGHTH COEFF. LOSS LOSS SAVINGS
DEGREE C mMETERS METERS MJ/HR*M2 MJ/HR GJ/YR Kes/YR
#31, HOT WATER MANIFOLD GROUP NORTH WALL
2 VALVES 111 360 0.65 3.87 2.76 12,09 521.5
2 VALVES 111 250 0.65 3.97 2.03 8.89 383.5
2 VALVES 120 400 0.65 4.34 3.54 15.51 669
#31, DRYER/PAINT BOOTH HOT WATER HEATING MANIFOLDS (SEVEN), NORTH WALL
PIPE 115 90 28 4.57 36.16 158.38 6831.7
9 VALVES 115 180 18.9 4.31 46.04 201.66 8698.6
PIPE 120 32 28 5.37 15.11 66.18 2854.7
#31, HOT WATER MAIN SHUTOFF VALVES
2 VALVES 105 300 1.2 3.91 4.42 19.36 835.1
2 VALVES 110 450 1.6 4.1 9.217 40.6 1751.3
#31, HOT WATER SPACE HEATING MANIFOLD (TWO), NORTH WALL
1 VALVE 118 300 1.2 4.32 4.88 21.37 921.8
2 VALVES 120 250 2.4 4.5 8.48 37.14 1602
1 VALVE 108 150 0.6 4.3 1.22 5.34 230.3
PIPE 102 45 14.8 4.34 9.08 39.717 1715.5
PIPE 102 45 96 4.34 68.87 257.85 11122.4
#31, MAKEUP AIR UNIT HEATER (TWO), OTHER FOUR UNITS NOT OPERATING
PIPE 116 80 12 4.68 14.11 61.8 2665.8
#15, SPACE HEATING AND DOMESTIC HOT WATER ROOM IN BASEMENT
PIPE 99 100 2.54 3.35 2.67 11.69 504.2
PIPE 87 100 2.54 2.64 2.11 9.24 398.6
PIPE 109 100 1.21 3.66 1.39 6.09 262.7
4 VALVES 109 200 1.21 3.46 2.63 11.52 496.9
PIPE 110 100 5 3.72 5.84 25.58 1103.4
PIPE 105 60 4.6 3.63 2.62 11.48 495.2
4 VALVES 105 100 1.2 3.42 1.29 5.65 243.7
#1, SPACE HEATING HOTWATER DISTRIBUTION '
PIPE 96 140 5 3.67 8.07 35.35 1524.8
1 VALVE 96 280 0.3 3.49 0.92 4.03 173.8
#1, SPACE HEATING UNIT HEATERS
PIPE 72 40 126 2.81 44.47 194.78 8401.9
PIPE 7 40 126 3.1 49.06 214.88 9268.9
PIPE 91 40 118 3.65 54.1 236.96 10221.3
PIPE 86 40 118 3.33 49.35 216.15 9323.7
TOTAL NA NA 718.25 NA  440.49 1929.34 83222.3
AVERAGE NA 52.3 NA NA NA NA NA
PAYBACK CALCULATION; INSULATION COST (Kcs) 215475
ESTIMATED SAVINGS (Kcs/yr) 83222.3

PAYBACK = 2.6



Table C2. Piping Heat Losses Estimate

TABLE C2

MOSTAREN BREZNO
PIPING HEAT LOSSES ESTIMATE

BUILDING NO. 31 PIPE
HEAT INSULATIO
LOCATION SURFACE PIPE PIPE TRANS. ENERGY  ENERGY ENERGY
TEMP. DIAMETER LENGHTH COEFF. LOSSs LOSS SAVINGS
DEGREE C mMETERS METERS MJ/HR*M2 MJ/HR GJ/YR Kes/YR
#31, DRYER VALVE GROUP REPRESENTS ALL FOUR DRYERS
PIPE 78 45 200 2.62 74.04 154 6642.8
14 VALVES 78 80 22.4 2.49 14.01 29.14 1257
6 VALVES 78 100 14.4 2.44 11.03 22.94 989.5
PIPE 78 45 86.4 2.62 31.99 66.54 2870.2
PIPE 78 60 115.2 2.55 55.34 115.11 4965.3
TOTAL NA NA 438.4 NA  186.41 387.73 16724.8
AVERAGE NA 52.5 NA NA NA NA NA
PAYBACK CALCULATION; INSULATION COST (Kcs) 131520
ESTIMATED SAVINGS (Kcs/yr) 16724.8
PAYBACK = 7.9
NOTES: "# VALVE(S)" DENOTES A QUANTITY OF UNINSULATED VALVES
BASED ON AN AVERAGE COAL PRICE OF 705.4 Kes/ton (45.6 Kcs/GJ)

BASED ON AN AVERAGE COAL HEATING VALUE OF 15.48 GJ/ton

"PIPE" DENOTES A QUANTITY OF UNINSULATED PIPE

THE FIRST NUMBER INDICATES THE BUILDING NUMBER ACCORDING TO

THE FACTORY PLOT PLAN

INSULATION COST, NOMINAL 300 Kcs/meter, INCLUDING MATERIAL

AND LABOR



. APPENDIX D
Calculations for Coal-Fired Boiler Reduced Excess Air



TABLE DI. Combustion Calculations LBMoles per 100 lbs. Of Fuel

FUEL PROXIMATE ANALYSIS: 40% H.,0,
9% ASH,
1.4% S
36.8% C
2.9% H
92% O
0.7% N
COMBUSTION AlR:
Component
Fuel Wt. Per LBMole/
Component 100 Ib. Molecular 100 Ib.
Of Coal Weight of Coal
WATER H,0 40 18 2222
ASH 9 NA NA
SULFUR S 14 32 0.044
CARBON C 36.8 12 3.067
HYDROGEN H, 29 2 1.45
OXYGEN Q, 9.2 32 0.288
NITROGEN N, 0.7 28 0.025
TOTAL 100 NA

LESS O, IN FUEL

REQUIRED @ 100% EA

Required
Oxygen
LBMole/
100 Lb.
of Coal

0.044
3.067
0.725

3.836
-0.288

3.548

Required
Air
LBMole/
100 Lb.
of coal

0.209
14.599
1.726

16.534
-1.365

15.169



600 % EXCESS AIR
Total
Excess Air
Excess G,
Component
LBMole/
100 Ib.
of Coal
CARBON DIOXIDE 3.067
WATER 5.583
SULFUR DIOXIDE 0.044
NITROGEN 71.901
OXYGEN 17.74
TOTAL 98.335

TI PROD AT

500% EXCESS AIR
Total
Excess Air
Excess O,
Component
LBMole/
100 Ib.
of Coal
CARBON DIOXIDE 3.067
WATER 5.265
SULFUR DIOXIDE 0
NITROGEN 59.918
OXYGEN 14,192
TOTAL 82.442

Oxygen
LBMole/
100 Ib.
Of Coal

21.288

NA
17.74

Volume
Percent
Wet

31
5.7
0
73.1
18

Oxygen
LBMole/
100 Ib.

of Coal

17.74

NA
14.192

Volume
Percent
Wet

37
6.4
0
727
17.2

Air
LBMole/
100 Lb.
of Coal

91.014

75.845
NA

Volume
Percent

Dry

33
NA
0
715
19.1

Air
LBMole/
100 Lb.

of Coal

75.845

60.676
NA

Volume
Percent

Dry

4
NA

0
77.6
184



NERGY L MPARISON OF 600% EA VERS 00% EA

Mean flue gas molecular weight Ib/Ibmole) = 29.2
Mean flue gas heat capacity BTU/Ib °F) = 0.26

Average temperature difference between the
combustion air and flue gas (°F) = 200

Flue gas volume difference 600% ea to
500% ea (lbmole/100 Ibs Coal) = 15.893

Energy lost = 15.89*29.2*0.26*200 (BTU/100 lb coal) = 24,132
Energy lost (GJ/metric ton coal) = 0.561

Average coal heat content(GJ/metric ton) = 15.48

Energy loss percent of fuel fired = 100*0.561/15.48 = 3.6

Coal consumption for 1990 (metric tons) = 19,855

Coal savings by reduced ea to 500% (metric tons/yr) = 714.78
Coal savings (kcs/yr), 705.4 Kcs/metric ton = 504,206

Estimated combustion analyzer cost = 405,000
(portable, measuring CO,, O,, and CO)

Estimated payback (yr) = 405,000/504,206 = 0.8


http:100*0.561/15.48

m ion lyzer cification

The combustion analyzer will provide Mostaren the means to monitor the boiler flue gas
excess air levels and enable their own boiler technician to adjust the combustion air controls
to reduce the excess air level. The analyzer must have the capability to measure oxygen,
carbon dioxide, and carbon monoxide within the flue gases. Due to the uncertain coal
quality and proximate composition, an analyzer that approxirmates the carbon dioxide

concentration, based on type of fuel and oxygen concentration, is not acceptable.

A

combustion analyzer that meets the following specifications and manufactured by Anarad,
CEA Instruments, Land Combustion, Teledyne Analytical Instruments or equal is suitable

for this application.

Measured Parameters: Flue Gas Concentrations for Oxygen, Carbon
Dioxide, Carbon Monoxide, and Temperature

Calculated Parameter: Flue Gas Excess Air
Combustion Efficiency (optional)

Analyzer Performance:

Oxygen: 0 to 25% volume
+ /- 0.1% volume resolution
+/- 0.2% volume accuracy

Carbon Dioxide: 0 to 20% volume
+ /- 0.1% volume resolution
+ /- 0.2% volume accuracy

Carbon Monoxide: 0 to 2000 parts per million volume (ppmv)
+ /- 2 ppmv resolution
+ /- 5% of reading accuracy

Flue Gas Temperature: 0 to 1100°Centigrade
+ /- 1 °C resolution
+ /- 2 °C accuracy

Flue Gas Excess Air: 0 to 1000%
+ /- 1% resolution
+ /- 10% accuracy



Analyzer Features:

Portable, battery powered, capable of operating a minimum of 6 hours on a single
charge.

Battery Charger for 220 volt, 50 Hz power and power cord.

Condensation trap with re-usable desiccant. Desiccant to be reactivated by drying
in an conventional oven or microwave oven.

Disposable particulate matter filter capable of removing one micron particles.

Auto "zero" upon turning on the analyzer. "Zero"; ambient air 20.9% O,, 0% CO,,
0% CO ‘

Inconel probe, 24 inch length minimum and 10 feet of connecting hose to the
analyzer.

Span Calibration Kit:

Certified calibration gases, range 10% O,, 6% CO,, and 1000 ppmv CO Pressurized
cylinder container(s) minimum 10 cubic feet.

Calibration gas manifold and connection to the probe.

Spare Parts:

Desiccant, 2 quarts minimum

Disposable Filters, 24 minimum



APPENDIX E
Heat Recovery from Paint Spray Booths and Curing Booths



Paint Spray Booths;

Outside air is supplied to each booth by a makeup air unit with filters, hot water coil and
fan. The discharge temperature is controlled to about 35 °C. The air is exhausted through
the booth and to the outside. The exhaust air temperature was measured at 46 °C and the
supply air at 57 °C. The exhaust airflow was measured and compared with the name plate
rating of the fan: 4.2 m*/s, 15 m®/s fan rating. The airflow is low due to dirty air filters
and/or loose fan belts. One exhaust fan was measured at 8.7 m’/s; rated airflow was 8
m’/s. Each booth has two air supply uniis and four exhaust fans. The air balance is 30
m’/s outside air and 32 m*/s exhaust air; 2 m%/s are pulled from the room through the
booth doorways. The exhaust is first passed through filters located in the floor of the booth.
The air is still contaminated with paint residue and additional filters will be required prior
to an air to air heat recovery urnit. There is a potential for heat recovery based on the
correct air flow of the outside air and temperatures of the exhaust and discharge from the
heating coil. Discharge temperature would be about 35 °C and exhaust air temperature 25
°C.

The average outside air temperature in this region is 3 °C. Recoverable heat is estimated
to be 30% of the toial heat available;

32 cubic m/s x 35 x 60 x 1.1 x (25-3) x .5 = 1,463,616 BTU/hr

1,463,616 x 1.055 = 1.544 GJ/hr

At 1000 hr/yr operation, yields a savings of 1,544 GJ /yr

Additional operating costs due to larger motors for the fans is estimated to be 15% of the
value of the energy saved. Additional operating costs for filters and labor to maintain the
unit. This is estimated at 5% of the capital cost, each year.

The capital cost of the heat recovery system for each booth is estimated at $32,000; the
major components are the air to air heat exchanger unit, exhaust fans, filters, ductwork and
installation. '

Total annual savings are:

(1,544GJ x 62 Kcs/GJ x .85) - 44,800 = 36,568 Kcs
Total capitol cost is $32,000 = 896,000 Kcs

Estimated Payback is approximately 25 years. This energy saving scheme is not recommend-
ed. If the paint booths were operated 3,000 hrs/yr, the payback would be about 8 years.



Paint Curing Booths:

The booths are heated by hot water and air is circulated inside by fans. Gravity exhaust
dumps air into the room at 40C. An exhaust fan to the outside of the building is not used.
The potential for heat recovery is iimited because the exhaust to the outside is not used.

/10



APPENDIX F
Miscellaneous
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APPENDIX G
Photographs



1. A plant worker (left) and Jan Medved, Power Engineer at Mosteran, conduct a
combustion analysis test, demonstrating the Enerac unit.

2. Control valves,' later installed in the main assembly hall. From left to rignt: Mr.
Revallo (Manager at Electroprojekt), Mr. Klodeny (Engineer at Electroprojekt), Mr.
Repper (Staff Engineer) and Mr. Medved.
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APPENDIX H
List of Abbreviations
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AC
amps
atm
bar
BTU
cfm
cm
cm?
CO
CO,
DC
°C

°F

°R
eif
ex air
Gecal
GJ
gph
gpm
GWh
H,
H,0
H,SO,
hectare
hectoliter
Hg

hr

Hz

J

kcal

Kcs

kVa
kVAr
kW
kWh
lbs
liter

L O I o e | O (T T T 1 N T | R O I T ' I O O B B B B O

alternating current

amperes

atmosphere = 14.696 pounds per square inch
100,000 pascals = 14.504 pounds per square inch
British thermal unit

cubic feet per minute

centimeter = 0.3937 inches

square centimeter = (0.155 square inches
carbon raonoxide

carbon dioxide

direct current

degree Celsius T[°C] = 5/9*(T[°F] - 32)
degree Fahrenheit

degrees Rankine T[°R] = T[°F] + 460
efficiency

excess air

gigacalorie = 1 billion calories = 3.968 million BTU
gigajoules = 1 billion joules

U.S. gallons per hour

U.S. gallons per minute

gigawatt hours = 1 billion watt hours

hydrogen

water

sulfuric acid

10,600 square meters = 2.471 acres

100 liters = 26.42 U.S. gallons

mercury

hour

hertz = cycles per second

joules

kilocalories = 1 thousand calories = 3.968 BTU
29.77/81 US

kilogram = 2.2046 pounds

7,000 Kcal = 27,776 BTU

kilojoules = 1 thousand joules = 0.947813 BTU
kilometer = 0.621 miles

kilonewton = 1 thousand newtons

kilo pascals = 1 thousand pascals = 0.14504 pounds per square inch

kilovolts = 1 thousand volts

kilovolt-amperes

kilovars = 1 thousand volt-amperes (reactive)
kilowatt = 1 thousand watts

kilowatt hour = 1 thousand watt hours
pounds

0.2642 U.S. gallons = 0.03531 cubic feet
meter = 39.37 inches



MCal
metric ton
mg
min
MJ
mm
MPa
MVA
MW
MWh
NG
nm
Nm?

NO,
0O,
)2
PC
ppm
psi
psig

SO,
sq ft
Tcal

VArs
VSD

1

square meter = 10.76 square feet

cubic meter = 35.31 cubic feet

milliampere = 0.001 amperes

megacalorie = 1 million calories

1 thcusand kilograms = 1.1023 U.S. tons
milligrams

minute

megajoules

millimeter = 0.03937 inches

1 million pascals = 145.04 pounds per square inch
megavolt-amperes

megawatt = 1 million watts

megawatt hours = 1 million watt hours

natural gas

nanometer

cubic meters at standard conditions of temperature and pressure (20°C and

atmosphere)

nitrogen oxide

oxygen

pressure

personal computer

parts per million

pounds per square inch

pounds per square inch (gauge)
thermal resistance

second

sulfur dioxide

square feet

teracalorie = 1 trillion calories = 3.968 billion BTU
temperature

volts

volt-amps (reactive)

variable speed drive

year
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