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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 contractor for the Industrial Energy Efficiency Program i, Czechoslovakia. RMA
was provided valuable assistance by twe in-country subcontractors: 1) Stredisko pro
Efektivni Vyuzivani Energie (SEYEn), in the plant selection and in-country logistics: and
2) Energoprojelt 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, bringing
energy costs in line with world energy prices. 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
through energy audits and economic support, and 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 TOFA /.brechtice in
Albrechtice, Czechoslovakia. The factory produces piano actions, wooden jewelry, and
wooden toys and games. Demand for their piano actions and wooden toys is high, which
makes this a very viable industry.

Energy Audit

The TOFA plant energy audit was conducted during the period of March 18-22, 1991.
Steam, electrical, wood waste and space heating 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 fuel oil consumption by 33.7%, as
shown in Table 1. Steam leaks could be reduced by the elimination of uncontrolled process
steam veats, repairing holes in pipes and sealing leaking flange connections. Uncontrolled
building heat could be eliminated by the addition of temperature regulating control valves
to the heat radiators. Insulating hot pipes would also result in energy savings. Energy in
the form of warm air could be recevered from the wood dryer exhaust with an air-to-air heat
exchanger. This air could then be used for space heating. 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.

Several long-term opportunities for energy conservation were also discovered. The audit
team examined the existing heavy oil burner and recommended replacing the pressure
atomizing nozzle with a steam or compressed air atomizing nozzle (including a new fuel
regulator). The improvement in combustion would increase combustion efficiency by at
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least 5%. Although the boiler burners will be replaced in 1992, the savings in fuel (93.2
‘metric tons/yr, 335,340 Kcs/yr) makes this an attractive option. TOFA has developed a five
year plan to modify the boiler burners, change primary fuels, change the wood drying
process, and add thermal storage to handle low loads on weekends. The factory has plans
to switch from kLeavy oil to natural gas as the primary fuel in 1992.

TOFA also plans to replace one of the existing 12 metric ton/hr boilers with 2 4 to 6 metric
ton/hr boiler. The smaller boiler will handle the low summer season heating demand where
as the larger boiler will 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 12 metric ton/hr boiler operating at 6 metric ton/hr output would typically have a 65%
overall efficiency, whereas a 6 metric ton/hr boiler operating at 6 metric ton/hr would
typically have a 75% efficiency. Potential fuel savings is 79 metric ton/yr (284,400 Kcs/yr),
making this an attractive long-term option.

Audit emphasis was placed on existing systems which would not be significantly affected by
TOFA’s future plans. The four low-cost energy saving improvements could be implemented
immediately. TOFA management is very interested in energy coinservation as evidenced by
their enthusiasm and support during the energy audit visit.

Implementation Phase

A follow-up visit to the TOFA plant took place July 25 and 26, 1991. The status of the
installation of energy efficiency equipment was reviewed. Section 6.0 describr s the status
at the time of the follow-up visit. The auditors also assisted plant staff in preparing a case
study of TOFA for the Industrial Energy Efficiency Seminar. RMA was notified by the local
sub-contractor subsequent to the follow-up visit that all equipment installation has been
completed.
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Table 1. Summary of Energy Savings

Description Energy Lost Fuel Savings Fuel Savings $/Year
Gl/year metric tons oil/year Kes/year

Steam System 14,796.1 484.8 1,743,877 59,114

Leaks (1)

Uncontrolled 2,249.8 86.0 309,582 10,494

Building Heating (2)

Wood Dryer 994.1 38.0 156,978 5,321

Exhaust Heat

Recovery (2)

Uninsulated 791.4 212 76,264 2,585

Piping (2)

Total 18,8514 630.0 2,286,701 77514

Notes: Total energy lost represents 33.7% of the steam production for 1990 (86,807
GlJ or 82,297 million BTU).

Total fuel savings represents 31.5% of the fuel consumption for 1990 (1,863

metric tons or 2,054 U.S. tons).

Fuel cost for heavy oil: 82.6 Kcs/GJ ($2.95/million BTU).

(1) denotes maintenance and repair items to be completed by TOFA

(2) denotes items which are specified in Section V, Section VII and the
Appendices. These items are to be purchased during this project.
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il Description of Energy Efficiency Program

Czechoslovakia’s industrial sector is well developed and contains many large and heavy
industries. However, there are many medium size industries within the country that
consume a large percentage of the industrial energy used. Many of these industries are
made up of multiple companies and plants within the country, making them ideal targets for
industrial energy audit work because of high potential replication. Many of these medium-
size plants are quite viable, but have not yet impiemented energy conservation activities.

Increases in energy prices to equivalent world prices have put additional pressures on
industrial firms to conserve energy. Changes within the economic system (increasing energy
prices, privatization, etc.) will necessitate increased energy efficiency and reduced energy
intensity of production. The Industrial Energy Efficiency Program will train Czech managers
and engineers in energy efficiency measures and practices, as well as in energy management.
This training will demonstrate the benefits of energy conservation and illustrate the
advantages of making all employees aware of energy waste.

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

L. "ndustrial plant screening

2. Industrial plant energy audit
3. Policy analysis

4. Implementation.

Fifteen industrial plants were screened and eight were selected to be audited. Criteria used
in this selection included:

opportunity for energy 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

size of the plant

other activities such as joint ventures or other bi-lateral aid projects.

The energy audit activity, described in detail in this report, determined the overall energy
efficiency of the plant, which was used to identify no/low cost equipment opportunities with
short-term payback. An assessment was made of the technical and management capabilities
and capital investment decision-making processes regarding ene rgy conservation applications.
Preparation of equipment specifications and other documents required for procurement of
U.S. equipment or materials completed the audit.

In the implementation {hase, equipment specified in the energy audit was procured, cleared
through customs, and delivered to the plant. Also, requirements for installation of the
material were identified. Where possible, this was done by plant personnel, or alternatively,
by CSFR contractors. Foliowing installation, the effectiveness of the energy conservation
application was evaluated.
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1.0  Plant Description

TOFA Albrechtice is located at: 468 43 Albrechtice v Jizerskych Horch (North Bohemia),
Czechoslovakia. The factory produces wooder products such as piano actions, costume
jewelry, toys and games. TOFA started in 1929 by producing yo-yos and other wooden toys.
The factory currently employs 520 people. TOFA has approximately 100 million Kcs in
sales per year, of which 70% is sales of piano actions.

The plant operations are directed by:

Mr. Miroslav Polak, Director
Mr. Jiri Hubner, Technical Director
Mr. Peter Hubner, Power Engineer

The plant phone numbers are (0428)65541 and fax (0428)65509.

The TOFA factory consists basically of a main production building, power house, piano
action production building, machine shop, administrative offices, fuel oil storage/pumping
station and a waste water treatment system. The factory also owns and operates a canteen
(cafeteria building), several residences, and several apartment buildings (block flats), as
shown on the facility plot plan, Figure 1.

Manufacturing Process Description: (piano actions and other wooden products.) TOFA
purchases wood logs (beech, inaple, and hornbeam), coarse cuts them into 20" x 2" x 8"
pieces, and sorts the pieces. The wood is further cut into smaller pieces, stacked, and dried
in indirect steam heated dryers. The dry wood is then planed and cut to specific dimensions.
For the piano actions, the wood is further processed with specialized machines to produce
the refined shapes and intricate mechanisms. Individual actions are assembled and
combined with other actions on an assembly line to form a complete keyboard scale
(without the keys). The individual shapes for the other wooden products are manufactured
with a series of multi-blade cutting machines, drill presses, joiners and routers. Individual
parts are then painted, assembled and packaged for the consumer. The material flow
through the manufacturing process is shown in Figure 2.

Wood processing produces a large quantity of wood dust and chips, which is evacuated
through an air exhaust system consisting of individual suction ducts at each machine, a
collection header, exhaust fans, and cyclone dust collectors.

The factory is currently operating at or near capacity, which is 120 piano actions per day
(27,000/ yr). For all wooden products, the factory consumes 5,958 cubic meters ¢ f wood per
year. Actual wood products account for only 20 to 22% of the raw material, the remainder
being waste wood of which some is utilized as fuel in the boilers. The factory currently
operates one shift (5:30AM-2:30PM), five days per week.
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Figure 1. Plot Plan
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Figure 2. Material Flow Diagram
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2.0  Plant Energy Profile

TOFA utilizes waste wood, heavy oil and electricity for the production of piano actions and
other wood products. The majority of the waste wood and heavy oil demand is for space
heating the factory and surrounding buildings while the majority of the electrical demand
is for operating the production machines and for the power house (as shown in the Factory
Energy Use Diagram, Figure 3).

Table 2 contains the annual fuel and electrical profile for 1990. The fuel oil consumption
follows the heating season through the year with a peak in January of 270 metric tons and
a low in July of 50 metric tons. Fuel availability during the winter and reduction of sulfur
dioxide and particulate emissions are the primary reasons TOFA plans to switch to natural
gas as their primary fuel. Prices paid by TOFA for heavy oil were 1,700 Kcs/metric ton
(January to July), 2,760 Kcs/metric ton (August to November), and 3,600 Kcs/metric ton
(at present). TOFA has two large storage tanks which provide them the capability to store
a 45 day supply of heavy oil. Electrical consumption remained steady throughout 1990.

Table 2. Energy Consumption and Costs for 1990

Month Waste Wood Heavy Oil  Fuel Oil ilectric Electric
Metric Ton Metric Ton Cost, Kcs kWh Cost, Kcs
January 263 270 459000 231800 127667
February 287 230 391000 211400 118382
March 288 185 314500 192800 111859
April 190 150 255000 216000 121193
May 174 150 255000 221800 123044
June 178 70 119000 218300 127759
July 118 50 85000 157800 107487
August 182 100 276000 233400 134010
September 169 140 386400 233500 138188
October 221 130 358800 223200 130248
November 239 160 441600 236900 140520
December 174 228 629280 202100 193993
Total 2483 1863 3970580 2579000 1574350

Waste wood price: Unknown, by-product of manufacturing
Average heavy oil price (Kcs/metric ton): 2131.3 (US $65.54/US ton)
Average electric price (Kes/kWh): 0.61 (US $.02/kWh)
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Figure 3. Energy Use Diagram
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TOFA produces steam utilizing two 12 metric ton/hr boilers and burning waste wood (in
the form of sawdust, chips and cut-offs) and heavy oil (see Figure 4, Steam, Condensate
Return, and Boiler Schematic Diagram). The boilers produce superheated steam at 1.4 MPa
for use in a 220 kW steam turbine electric generator. The steam is de-superheated with
water to 0.5 MPa to provide heat to the apartment buildings indirectly through a hot water
circulation system. The steam is further regulated to 0.05 MPa to provide the remaining
space heating and process heating (lumber drying and fuel oil heating) requirements. The
boiler feedwater system consists of a sand filter, ion exchange water softeners, and
deaerator. The boilers were originally installed in 1939 and produced 98.000 GJ of steam
heat for 1990. TOFA estimates 60% of the steam condensate is returned to the boilers
from the plant distribution heating system. The audit team: was unable to verify the conden-
sate flowrate but suspects their figure is high. Condensate is collected in several tanks
throughout the factory property and pumped to the main condensate tank. A portion of the
condensate is used to preheat the feedwater. The boilers are also equipped with continuous
flash blowdown economizers. The low leve! steam produced is utilized in the deaerator.

Comboustion air is preheated to 150 °C by radiant energy from the wood burner and by the
boiler exhaust flue gases. The boilers are watertube type boilers capable of firing waste
wood chunks in a lower chamber, waste wood powder and chips in the furnace, and heavy
oil through two burners also in the furnace. Waste wood chunks are manually fed through
a trap door in the floor onto a series of cast iron flights in the boiler. Combustion air is
blown up through the bed and the combustion products enter through an opening in the
furnace floor. The waste wood powder and chips are collected from the factory and
conveyed to a cyclone separator located on the powerhouse roof. The powder and dust is
then augured into a blower and injected into a cylindrical combustor attached to the
furnace. Two heavy oil burners are individually mounted underneath the waste wood
cylindrical combustor. The burners are manually modulated to meet the steam demand.
The oil nozzles are pressure atomizing, with fixed combustion air input and are modulated
by variation of the "return to storage tank" oil line pressure.

Waste wood is produced in the manufacturing processes. Of the total raw wood for
products, 78 to 80% ends up as waste. TOFA burns 2,483 metric ton/yr of waste wood and
sells the remainder to their employees for 59 Kcs/metric ton.

The plant has two main air compressors capable of 0.7 MPa and 450 cubic meters per hour
each. There are also two older standby compressors. The air compressor configuration is
shown in Figure 5. Typically, one compressor can manage the entire plant air demand.
Cooling water is circulated through the compressors.

Electric power is provided by the utility at 35,000 volts and stepped down to 400 volts with
a single power transformer, shown in Figure 6. There is also one back-up transformer. The
power supply system is equipped with a power factor correction system. The plant on
average nas been able to maintain a 0.95 or greater power factor. Electric consumption was
2,579,000 kWh for 1990.

Resource Management Associates of Madison, Inc. Page 10



The factory obtains water from their own wells and town water. Well water is used for
cooling the air compressors, for service water, and potable water uses.

TOFA has a plan to implement space heating and energy saving process changes within the
next few years which will change the energy use profile of the plant considerably, see Figure
7. Those design changes include the foliowing.

1.
2.

Install natural gas pipeline (completion in 1991).

Convert boiler burners to combination natural gas and heavy oil firing.
Natural gas will be the primary fuel and heavy oil as backup (completion in
1992).

Increase utilization of waste wood in the boiler, install new wood burners and
waste wood processing equipment (completion in 1993).

Replace lumber drying kitns with vacuum type kilns which will decrease
wasted wood percentage (completion in 1993).

Add steam accumulators to reduce weekend boiler operating hours (comple-
tion in 1993).

Finish the installation of the power engineering control center which already
consists of an Ursalyt G oxygen analyzer, Robotron computer, and Mikropas
programmable digital controller. The power house operation is to be
controlled and monitored through this system.

The present plant management strategy regarding energy projects is the following.

Payback must be less than 7 years.

Outside financing must be avoided. Interest rates for this type of projects are
24%. Plant managers have been examining the profitability of their product
and identifying increased turnover and decreased energy consumption as their
primary goals.
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Figure 4. Steam, Condensate Return, and Boiler Schematic Diagram
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Figure 5. Compressed Air Schematic Diagram
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Figure 6. Electric Schematic Diagrar,
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3.0  Audit Description

The audit began with a meetiang at the plant on March 18, 1991 attended by Mr. Miroslav
Polak (plant director), Mr. Jiri Hubner and Mr. Peter Hubner of TOFA, Mr. William Dries
and Mr. Peter Pavelic of the audit team, Mr. Ivo Slavotinek of SEVEn, Mr. Mikulas Madar
and Mr, Jaromir Ciha of the State Energy Inspectorate. A discussion of the purpose of the
audit continued until noon. After lunch a tour of the plant was started to determine the
genzral layout and arrangement of the facilities and to obtain an understanding of the
operations. This tour continued on Tuesday. Specific areas of the plant to be audited in
detail were selected. The audit included: steam leaks, piping insulation, uncontrolled
building heating, boiler combustion efficiency tests, flow measurements in the boiler house,
and temperature and flow measurements of exhaust air from the wood drying kilns in the
basement of building No. 3A.

Steam leaks, condensate return leaks, uncontrolled steam vents and feedwater water lea'rs
were noted and the size was estimated. The audit of the uninsulated pipes and uncontrollsd
space heating was limited to building No. 2 because of the short time available.

The pipe surface temperatures were measured, with an infrared digital non-contact
pyrometer, and pipe dimensions were also measured. The two man audit team was assisted
by Mr. Madar and Mr. Ciha during the week. Mr. Jiri Hubner, the plant technical director
and Mr. Peter Hubner, the plant power engineer, were present about 30% of the time to
answer questions and provide guidance. A portion of the time was spent training and
demonstrating the use of the infrared temperature sensor and combustion analysis
equipment.

Combustion efficiency tests and oil flow tests were run on the bailers to analyze combustion
and demonstrate the use of the measuring instruments.

On Friday the audit team presented their preliminary recommendations to Mr. Jiri Hubner,
Mr. Peter Hubner, Mr. Madar and Mr. Ciha. The energy audit presentation included an
explanation of the funds available to implement the audit team’s recommendations and was
well received.
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4.0 Summary of Results

As a result of the energy audit, several short and long-term energy conservation
opportunities were identified. The short-term projects are characterized by low or no
implementation costs and short payback periods. Short-term projects could be implemented
within 2 to 3 months. Long-term projects are characterized by a larger implementation cost
and longer payback periods. Often, long-term projects involve major construction and could
require 6 to 12 months to implement.

4.1  Short-Term Energy Efficiency Opportunities

During the course of the audit the following short-term energy conservation opportunities
were identified.

Uncontrolled Building Heating; Inspection of buildings at TOFA showed that space

heating of the offices, canteen and apartment buildings is by hot water. The recirculating
hot water temperature is controlled by the outside temperature for the apartment buildings
and each radiator is equipped with a manual control valve. The lack of automatic
regulation of the heat at the radiator results in over-heating of many spaces. Low pressure
steam is used to heat the production buildings by means of radiators and unit heaters with
manual control valves. A list of buildings and spaces is provided in Appendix A. It is esti-
mated that this wastes 10% of the energy supplied for space heating.

A program of control valves installation should be implemented on buildings which will
remain in service for more than 3 years.

For building No. 2, the total oil savings is estimated to be about 86 metric tons/yr. The cost
of the fuel saved will amount to about 309,582 Kcs/yr. The cost to install and purchase 68
automatic valves is estimated to be 367,200 Kcs. The payback will be 1.2 years. A sample
calculation of lost heat due to the existing manually controlled system is included in
Appendix A. '

Buildings No. 1, 3, 3A, and 10, are buildings that contain offices which have more radiators
per unit area than building No. 2. The estimated payback for instailing automatic control
valves would be 2 to 3 years.

Steam Leaks and Uncontrolled Steam Vents; A number of steam leaks were observed

during our audit and the size of each leak was estimated. The leaks are a major source of
steam loss, and this may be part of the reason that about 40% of the steam is not returned
as condensate to the boilers. Steam is not injected directly into the processes or is used in
a process and not returned to the boiler. In a system with good maintenance, lost steam
should be no more than 10% due to blowdown and minor leaks. The total waste of steam
is estimated at 11,336 GJ/yr.
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A fuel savings of 434 metric ton/yr or 1,562,400 Kcs could be realized by implementing a
program to repair steam leaks and eliminate uncontrolled steam vents. A list of leaks and
sample calculations showing fuel savings are provided in Appendix B. The cost to repair
the 22 steam leaks is minimal compared to the potential savings. Payback for this project,
assuming 200,000 Kcs for materials and labor, would be less than 2 months.

The actual number of steam leaks is probably greater than the number found during the
audit inspection tour. This is assumed because of the short duration of the audit and several
areas that were physically too confining to inspect.

In addition to direct energy savings by preventing steam loss through the steam leaks and
uncontrolled vents, there is an energy savings due to the increase in condensate returned
to the boilers. With an increase of condensate returned to the boilers, fresh make-up water
demand is reduced and boiler blowdown is reduced. Condensate return energy savings
calculations for an increase from 60% to 80% are included in Appendix D. Fuel oil
consumption would be reduced by 50.8 metric ton/yr resulting in a 182,917 Kes/yr savings.

Flowmeters with flow totalizers should be installed on the make-up feedwater, boiler
feeawater, and condensate return supply lines for monitoring and management of the
condensate return. For this type of system, a 90% condensate return is achievable with a
program of record keeping and inspection/maintenance.

Uninsulated Piping;: A number of uninsulated pipes containing steam or condensate were
observed, but the majority of the plant piping is adequately insulated. Using pipe surface
temperature measurements and pipe surface area, the heat loss from the uninsulated pipe
was estimated to be 791.4 GJ/yr (see Appendix C). The audit team estimated that only
50% of the total plant uninsulated pipe was measured and was included in this calculation.
Piping, such as steam distribution to space heaters, condensate return and steam control
valves should be insulated to reduce heat loss, and re-installation of insulation after piping
repairs should be part of the maintenance activities.

Heat loss from steam distribution space heating lines contributes to the overheating of
rooms. When this occurs, plant personnel open windows to provide control which results
in an additional source for heat loss. Insulation is a simple, low-cost project which would
save 21.2 metric tons of fuel oil/ yr. Payback for this project would be good; 1.3 years with
an estimated materizl and labor cost of 81,239 Kcs. The recommended pipe insulation
should consist of a rainimum of 3.8 cm of fiberglass insulation and cover. The observed
plant pipe insulation system, which consists of fiberglass wrapped with aluminum foil and
chicken wire, would be acceptable.

Heat Recovery on the Lumber Drying Kilns; TOFA currently dries the wood used in its

products in several indirect steam wood drying kilns in the basement of building 3A. The
kilns operate 24 hrs/day and produce an exhaust at 45 °C. The energy contained in this
exhaust could be recovered by passing it through an air-to-air heat exchanger. The design
concept and calculations are included in Appendix E. The system consists of: re-using the
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existing exhaust fan; air-to-air heat exchanger; bypass damper; fresh air fan; and
interconnecting ducts. During the summer, when there is no use for heat, the bypass
damper will be open and the warm air vented to the atmosphere. The air with the
recovered heat is sent back into the dryer room and then pulled into the dryers.

The materials and labor for the system is expected to be 388,000 Kcs (see vendor quote
included in Appendix E). The neat recovered would reduce the plant’s heavy oil
consumption by 38 metric tons/yr (156,978 Kcs) and payback would be 2.9 years. It is
understood that the dryers are to be replaced within 2 to 3 years but this project could
provide immediate reduction in the plants heavy oil dependance.

The potential for waste heat energy recovery from the exhaust air from Building No. 2 was
investigated and determined to be not economically feasible. The airflow of .he intake
ducts, exhaust ducts, make-up air handling unit and the wood dust vacuum system was
estimated and the combined exhaust temperature measured. The volume of exhaust, hours
of operation, and low temperature provide only a small potential energy savings (see
Appendix F). An alternative approach considered would be to reduce the quantity of make-
up air and exhaust air in the building. However, the decrease in air turnover would result
in reduced interior air quality (wood dust) which would be unacceptable.

4.2  Long-Term Recommendations

Boiler Operation Improvements: As part of the inspection and training aspect of this

project, the boiler combustion analyses were conducted using the Enerac 2000 combustion
analyzer. An attempt was made to measure the heavy oil fuel input. Difficulties with the
ultrasonic flow meter forced the audit team to abandon input/output efficiency testing at
1.4 MPa and 0.5 MPa steam pressures. It is expected that the boiler overall efficiency would
be slightly improved by operating at a lower steam pressure. TOFA should conduct two
separate month long efficiency tests. During each test the fuel consumed and the steam
produced should be closely monitored. Energy contained in tlie steam divided by the energy
of fuel (times 100 for percent) is the overall steam efficieicy. The combustion analyzer can
only compute the combustion efficiency which is an indication of the stack losses.

Results of combustion efficiency iests for single fuel firing are shown in Table 3. The
analyzer’s computed combustion efficiency of 72 to 77% appears misleading since the
measured smoke spot, carbon monoxide level and combustible gases levels are relatively
high. Excess air for this type of boiler should be on the order of 175%. These levels
indicate poor combustion. Planned new burners should be able to obtain 80% combustion
efficiency resulting in a direct fuel savings of 2 to 8% compared to the current burners.
Based on the measured smoke spot of 3 - 4 Bacharach scale, the boiler fireside heat
exchanger surface is partially fouled with soot resulting in a loss in efficiency. A layer of
soot 0.5 millimeters thick will result in a 5% loss in boiler efficiency. At the time of boiler
house renovation, the existing boilers should be cleaned thoroughly on the fireside to
eliminate soot.
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Table 3. Boiler Combustion Analysis

Firing Firing
Parameter Waste Heavy

Wood Oil
Combustion Efficiency, % 72.1
Ambient Temperature, °C 29.7 26.2
Flue Temperature, °C 175.1 128.6
Net Flue Temperature, °C 145.4 103.1
Oxygen Concentration, % 14.9 15.1
Carbon Monoxide Concentration, mg/m’ 1199.5 155.8
Carbon Dioxide Concentration, % 5.9 4.7
Combustible Gases, % 0.036 0.123
Stack Draft, MM H,O -250.7 -251.5
Excess Combustion Air, % 300.1 247.0
Nitrogen Oxides, mg/m? 113.9 90.1
Sulfur Dioxide, mg/m® 1.9 828.1
Smoke Spot, Bacharach number 0-9 4.0 3.5
Boiler Firing Rate, % of Maximum 31.0 40.0

Test Location: On the inlet to the flue gas exhaust fan

The audit team examined the existing heavy oil burner and recommended replacing the
pressure atomizing nozzle with a steam or compressed air atomizing nozzle (including a new
fuel regulator). The smoke spots in combination with the high excess air observed appear
to indicate a nozzle problem. Pressure atomizing nozzles rely on fluid pressure to provide
energy for the development of a fine oil droplet size. The current system of firing rate
regulation reduces the nozzle pressure to achieve lower input.

Steam or air atomizing nozzles can produce a finer oi! droplet size and over a wider range
of firing rates than a pressure atomized nozzle. Improvement in heavy oil combustion (de-
creased excess air, combustibles and smoke spot) would increase combustion efficiency by
at least 5%. Although the boiler buiners will be replaced in 1992, the savings in fuel (93.2
metric ton/yr, 335,340 Kcs/yr) makes this an attractive option. Heavy oil, steam and air
atomized nozzies are available from USA manufacturers.

Summer and fall steam requirements show that the required hourly steam demand is

considerably less than 12 metric ton/hr boiler capacity. TOFA should further consider in-
stalling a 4 to 6 metric ton/hr boiler. The small boiler will handle the low summer season
hezting demand whereas the large boiler will operate during the fall and winter. This is a
common strategy to optimize multiple boilers and each boiler’s efficiency versus the load
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demand. For example, a 12 metric ton/hr boiler operating at 6 metric ton/hr output would
typically have a 65% overall efficiency whereas a 6 metric ton/hr boiler operating at 6
metric ton/hr typically a 75% efficiency. Potential fuel savings over a seven month period
each year is 79 metric ton/yr (284,400 Kcs/yr), which would be an attractive long-term
option.

Wood Combustion System Technology; For this size application, TOFA should consider

burning all of their wood waste in a cyclonic fine wood chip type burner. This type of
burner is similar to the plant’s existing wood burner but has additional secondary air jets and
wood processing equipment. The current system allows large wood chips/chunks to pass
through the flame zone too quickly to completely combust. Glowing embers can be
observed at the exhaust fan. Processing the wood through a hammermill would produce a
fine wood chip which would dewater, gasify and burn quickly in the flame zone of the
burner. Also, after the wood is gasified in the flame, secondary air should be added through
jets/holes to enable complete combustion of the combustible gases.

Wood Collection, Handling, Storage and Processing: A future potential. system of handling

and processing waste wood at the TOFA plant is shown in Figure 8. Experience has shown
that wood systems are not fool proof and rely on above average manpower and maintenance
to operate. Components to the wood handling system are the following.

1. Fabric filter baghouse for the removal of wood dust from the factory air and
the return of the warm air to the factory. A pulse jet cleaning baghouse with
felted fabric filter bags would provide the required cleaning efficiency.

2. Belt conveyor of wood dust/chips.

3. Wood dust/chips storage silo sized to store several days worth of fuel.

4, Fuel metering auger type feeder to modulate automatically to meet the steam
pressure demand.

5. Hammermill to provide fine wood particles for efficient combustion in the
boiler burner.

6. Wood hogger to process chunks of wood into wood chips suitable for

processing in the hammermill.
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Figure 8. Potential System for Handling and Processing Waste Wood
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50 Plant Management/Organization

The plant has many projects underway to modify and improve operation. Plant personnel
recognize the need to improve ene.gy efficiency, such as the conversion of the boilers to
natural gas planned for in 1992.

Plant management should consider iniplementing a plan to carry out both short-term and
long-term energy conservation. This plan should include training of people in the plant to
recognize the importance of energy savings. A formal plan with identifiable people
responsible for training and implementing an energy conservation program is not presently
operating at the plant.

A system of energy management is carried out for the heat used to heat the apartment
buildings. The total heat supplied to the buildings is measured at a central plant where the
steam is converted to hot water and the water temperature controlled according to the
outside air temperature. The control of heat in each apartment is by the tenant, using hand
valves on the radiators. Each year an estimated heating requirement is calculated for each
apartment. If the tenants throughout the project use less heat than the estimate at the end
of the year, a cash rebate is given to each tenant; if more heat is used than planned, no
rebate is given. This system is used to encourage energy conservation.
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6.0 Implementation Evaluation

A visit was made on July 25 and 26, 1991. Mr. Jiri Hubner and Mr, Peter Hubner from
TOFA were present both days. The initial meeting was devoted to a review of energy
conservation projects and preparation for the seminars in Prague and Bratislava. The
energy conservation projects underway at TOFA were described in the seminar and the
status of the implementation and anticipated savings were major items of the presentations.
The seminar speaker was Mr. Peter Hubner.

6.1  Repair of Leaks and Addition of Insulation to Steam System

Condensate and steam lines that had been replaced were viewed. These lines were exposed
by the tunnels that had been uncovered in order to do the work. The boilers had been shut
down for this work. Picture number 1in Appendix I shows the new condensate steam lines.
Inspection of steam tunnels and piping was also made at this time. This was not possible
during the previous visit because the boilers were in operation. Insulation of the existing
lines was adequate.

Piping that was to be insulated and repaired to stop leaks was inspected. This work was
about 20% complete at the time of the July visit. The work and materials arz as specified.
Purchase orders for the above work were inspected to verify the amount of work contracted
for, and no deviations were found. Picture number 2 in Appendix I shows the piping
insulation.

6.2  Automatic Control Valves to Control Building Heating

The interior of the production buildings Nos. 1 and 8 were inspected. None of the
automatic valves were installed. Installation was due to start the following week and be
completed by the end of August 1991. The valves were stored on the site and inspection
of several valves were made. Picture number 3 in Appendix I was taken to of these
uninstalled heating control valves.

All work is to be completed by the end of August and TOFA will send RMA a letter when
work has been completed to their satisfaction.

6.3 Future Evaluation of Results

TOFA has installed a metering system which will allow them to determine the amount of
condensate returned to the boiler, and this, along with the condensate return line
temperature, will be used to evaluate the amount of energy saved by repair and insulation
of the steam system. The present system returns about 60% of the condensate to the boiler
and the rest is lost to leaks and blowdown. The goal of the project is to increase returns
to 80%.
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TOFA will prepare a final report of the project when it is completed and will include
evaluation of results. Copies of this report will be sent to RMA if requested by RMA.

64  Energy Management

The plant Technical Director and Power Engineer are now well aware of the need to
conserve energy and are implementing the energy conservation projects.

6.5  Miscellaneous

The price TOFA charges for wood sold to the employees has doubled since March.

A discussion of the use of microwave technology to dry the wood was discussed with the
Technical Director and Power Engineer. This method may have benefits to save energy and

improve product quality. The cost benefit is not known at this time and will be investigated
in the future.
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APPENDIX A
Calculations for Uncontrolled Building Heating



Building Number and Use

Note:

'33A

3B,3C

10
12
15
17
18
30
31
31A
31B

Total

Table Al. Buildings and Spaces

Offices

Production Building
4 stories and basement

Offices

Maintenance and Machine Shop
Water Treatment

Boiler House

Production 2 Stories

Electric Service

Offices

Condensate Return House
Housing and Day Care
Apartment Hotel 24 units
Assembly Hall and Cafeteria
Apartment 3 units
Apartment 48 units
Apartments 72 units
Apartments 24 units

41,329 m®

Building numbers are as shown on the site plan.

Building Area in
Square Meters

432

13,230

640
984
110
360
6,000
190
1,140
171
518
650
748
216
5,950
7,075
2,915



Sample Calculation for Uncontrolled Building Heating:

Building 2 is heated by approximately 68 small steam radiators and unit heaters and one
large air handling unit. (volume 23 cubic meters/s) (48,300 cfm) 20 kW n.otor

The estimated heat loss for the building is 2,400,000 BTU/hr at design conditions.

Savings based on the estimated heat loss and a saving of (10%) 0.17 GJ/m?/yr. At a 10%
saving this will save 0.17x137.7 Kcs/GJ = 23.4 Kcs/m®,
Total = 23.4 x 13,360 = 309,582 Kcs.

The cost to furnish and install 68 valves is estimated at 5,400 Kcs per valve with installation
by the owner for a total of 367,200 Kcs.

The payback is about 1.2 years.

Buildings 1, 3, 3A and 10 are offices also with uncontrolled heating and have more radiators
per square meter than building 2 and will have a longer payback, estimated at 2 to 3 years.

The control valve specification should be for 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 from 1/2 to 1" and the steam flow should be about from 3 to 40 Ibs/hr. Some
valves may require a remote temperature sensor. The pressure is low at 0.05 MPa or about

S psig.

The following specification sheets for Braukmann or Erie valves show the type of valve
desired. The pressure and temperature limits of this valve are 248 'F (120 °C) 150 psig
water and 15 psig steam. These valves could be used for the low pressure steam 0.05 MPa
and hot water to factory buildings, apartments and offices. The model T100F or T100V with
a water flow rate of 4 to 6 gpm at 1.0 psig max pressure drop would be adequate.

Valves required for the higher steam pressures (50 psig) are a similar type and are available
from Johnson Controls, Jordan Valve and Trerice Co. in Detroit, Michigan, USA.



Valve Catalogue Cut Sheets and Quotation
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For two Elee sgstems.._. ,

T100 Thermostatic Controls

Each control [s solf powered and requlres no aluctrical con.
noctions. Each unll Is made.up of a senisor, solpoinl dlal, and
valvo ectuslor. Thoso throo components may bs contalnod
in one unil, or connecled by caplllary tubes. Selpoin! dlals

show guide marks (1 - 5) and provide positive shulall when

tuined luily clockwiso (0).

T100A conlrol Is sell contained, having the sensor, selpoint
dial wnd valve actualor in one unit which Is mountod on the
valve body. Selpoint dial hus selectable Umit slop. Horzontol
positioning Is roquired lor accurale temperature regulation,
Not for use Insido onclosuros or whoro alrlow around the
sensor is restricted. Range 46-82° F (8-28" C).

T100M conlrol is selt contained, having tho soansor, sulpolnt
dial and valve actualor In one unit which is mounted on the
valve body. Controt locks 10 valve body with Internal ratchet
devico, and Is scaled lo protoct from tamparing or recalibrai-
ing. Horizomal posiiioning Is required for accurnly lempera-
lure’regulation. Not lor use Inside enclosuros or wharo alr-

flow m%und thu s8nsdr s restricled. Selpoint ronge 43:72° F
(622" C).

T100V control Is salf contulned, having the sensor, selpolnt,
and actuator in ane unit which Is mounted on the valve body,
I has a rugged, tamper resistant construction, which tocks lo
ihe valve body. The setpolnt dial Is Inlornal, with rusol by
special lool (MT111V) culy. (Factory sel al 70° F (21° C)
Horizonlal pasitioning s, required for accuruly teniperature
regulation. Not for use Inside enclosures or whera aldlow
around the sensar Is restriclod. Runge 58-77* F (15-26° C),

T100F control with romoto sonsor ls mounted on the valve
budy. with sonsor mounlod bolow tho hoat source In the cold
air relurn, or on a nearby wall. Tho solpolnt dial hias selecta-
ble il stops. The capillary langth 1g 6° 8°, Sulpoint range Is
48-82* I (9.28“ C).

T100B conlrol wilh remola solpoint - sensor.  Actualor
mounls to valve budy, with sensor-sotpolnt dial mounted on

8 neaeby wall. In 0ood sir flow, Gaolllary lenaths of aithor '
8 or 16" uru availablu. Range 48-82° F (9.28° C).

T100C control with remolu setpalnt und remote sensor. Dou-
bie capillarias arc oach 4° 6° Infungih. Tiw actuator Is mount:
60 to the volvo body, tho solpolnt dial to the outside of cabl
nel. the sensor in the cold alr ralurn, balow tho heal courcs,
Scipoint range is 48-82' F (9-28" C), '

Ordering Information
Thermostallc Conirols
ModsiNo.  Dascripllon
T100A1018 | Direct mount
" setpoint, Inlernal
. sensor
T100D1018 | Remole selpoint -
sensor, 6'8° capillary
T1008102? | Remole selpoint -
T . sensor, 16' capillary
T100C1015 | Romote selpoint,
remole sansof,with
- .| doublo caplllaries
T100F1387 | Direct mount
: selpoint, remole
.| sonsor
T100M2041 | Diroct mount, taniper
resislani
T100V1339 | Direct mouni,
Internal gatpoint and
\\“Il sensor, vandal prool
@ construction

Accossorles

Model No.  Description

CA100A1016 ... Roplacement
canridgo for V100
sorios vaives

MTINNCA0IR ... cadrdoe chanaino
tool tor V100 serics

) valvos

100! 10 remove M

model conlrol fioin

vaive bodly

P10V ....ceereee. Replacument

’ loching ratchet fo

T100V conbrot

Q110D1045 ...... Suvalnyr Insen tor
1/2° size valves

011001053 ...... Suulnar ingon for
J:4° §l20 valvos
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ENERGY-SAVING NON-ELECTRIC TEMPERATURE
CONTROL for LOW PRESSURE STEAM and
HOT WATER SYSTEMS

Eries noreglectric velves are the rioa

simple ond costeffective mvens ot & s

mate temparature control on the mesxe:

Used extensively throughaut Europe for

years to reduce soaring hoat'ng costs, try

type of fully zutomatic vaive isicea: i

retrofitand new insmlistion [napartmenis

office bulldings, schools, hotgls, hosp e

. 1aclaries end govenmecrt Luilcings Cver
heating Is oliminated, and vech heatun,
unltisbalenced according 10 10sviCemnisic

rotally SRIT-CONLAINEC, EXIg VLS el a.is
no elegtrical connectionrs. Tne trermcra
fic heao of tho sontrsl 60Atsiks a heat
sengitive tiquid that eapands as the L2m.
parature rIses, oporating the vaive to shut
off the flow 0f weter or sieam througn
the radiator. The valves are easiiy ingTatiad
directly into indiiduel freestanding redie:
tors, convectors and basehoard fcolvis —~
usually without chonges to exising pli.-
Ing. [nstallation costs are reducio VEG LW
valves can be completely nstailes by
plumber or steamfitter tione.

OTHER FEATURES

® Precise tempereture ccawol « 10 F
hytturesis.

® Mlcrometer-type adjusinent provicss
pven room tempyraty-e for meau
mum oomfsH.

@ Set points can be locked Bng limited,

@ Eliminates energy wasie from open
windows.

@ Adjustable day and niht ind cater
sattings.

® B-year limited warranty.

® One-trade installotion.

& Bliwouisuutin vl remote sensor
thermostats.

o Threaded cannections ~ %' or 3.7
NPT sizes.

® FUlly outomatic,non=ei¢stricoperaticn.

o Optional tamper-proo! tocking cviler
orotecls valva frnm e itharly o8
adjustment or remova’ ¢f conual.

"
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SPECIFICATIONS

Applicutions: 26Q° F (120* C) Hog Watar and 10 PSI $team
Temparature Range: 48+81° F (9-274.C)
Maximum Sysum Pressure: 200 PS) (Water) 10 PSI (Steam)

Maximum Working Teniperstuse of Liquid-Fliled Thermo-
swtle Huads: Tha thermosttlc head may not be axpased
10 2 higher temperature than 122° F (504 C) or lower than
~4° F (-20* C. :

HOW TO ORDER

Erle’s tharmostatic radiator vaives consist of direct or cemote sarsar
thermostats coupled with ths approprlats valve. Choose from Erla’s
selection designed to quit virtually sny hydronlo heating system. Order

each item by part number,

VALVE BODIES

E71/ANGLE

Number Gy Sks

671A8 12 n»°
671A7 24 34"

Approximats Temperstures for Numerleal Setings of 573
Tharmostatic Heads:

A LA 2 3 4 5
3°F  48° 62 61° Y 16 BI'F
Valva Body:

Forged Brags — Nlckal Plated
Swulnless Steal Stem
Suilnless Steal Spring :
Quaccoatod Dise with Back Saat
Roplacsable “0” Ring Gland without Dexinlag System

S e
D
ok TV

872 $TRAIGHT

Number Gy Size

872A6 12 12"
67287 .24  3/"

I HERMUSTAT
DIRECT MOUNT, SELF CONTAINED REMOTE SENSOR
Number Tomp.~ R.a'ngo
B78A0  48.81°F
{5-27°C) .
Numbar Temp.~Rangs  Capillary Length
‘673A7 ¢B-B1°F 8 {eat (2m)
{8-22°C)
TAMPER-PROOF LOCKING COLLAR VALVE CARTRIDGE

ol

674A208

0" Ring Gland (Can be replaced
W:u\h'mtdlclu'uu ayallul’ W‘Mﬁs

Camplete Chriridaa with “@" Ring
Glang Grridgowl 574A204

Efic,

ERIE CONTROLS



NON-ELECTRIC THERMOSTATIC VALVES

SPECIFICATIONS

‘Applicrions; 250° F (120° C) Hot Water and 10 P5) Stzam
Temperature Range: 48-81° F (927 C)
Maximum Systom Preswrer 200 PS| (Water) 10 PSI {Steam)

Maximum Working Temparatura of Liquid-Ellled Thosmo-
sitlc Heads: Tt thermastatlc heod may not bs exposad
10 8 higher tempargture than 122° B (50° C) or lower then
-4° F ‘-20. c,o

Approxlmate Temporstures for Numatlcal Settings ot573
Tharmostatic Headts

A ¢« 1 2 3 4 B

JNF 48 52 g1* 70 15 BI*F
Valve Body:
Forged Brass — Nickel Plated
- Stalnlesy Steel Stem
Stalnless Stuel Spring
Overcosted Disc with Back Seat
Replacechls "0 Ring Gland without Dralning Systemr

VALVE soogés

fRumber Size A

B Co B

STIAT JANPT 184 242 2.7 iadi

67145 1TRNPY T I/2 3.U8. Wit VZNPT .|

vlnw
>

umber D A B .

ST2A8 12KPT 3 3/4 172NPT 2 V4
724 SANPY .4 40 BANPY 24

FOR OVERAL% HEIGHT WITH HEAD FROM CENTER LINE, ADD 21/2° TO “C* DIMENSION,

THERMOSTAT
1== '.‘=~ r - Y '
E=| T/
== v f e
, 1 i e
= . e | 'ill o
O X [ ——
B73AG 67347
Caplllary Length ~ 6 feet (2m)

ERIE CONTROLS



NON-ELECTRIC RADIATOR VALVES

PART NUMBER

§71A6

G/ 1A7
B72A%

b72A7

£73A6
‘§73A7

§74A206

PESCRIPTION
172" Angle Body

374" Angle Body

1727 Straight Body

3/4" Stralght Body

Direct Mount Thermostat

Remota Sengor Thermostat

LackIng Device

QUANTITY

1-36
87-107
108+

136
37-107
10,8+

136
32107
108+

1-36
87-107
108+

1-38
37-107
108+

1-36
$7-1Q7
108+

1-36
37.107
108+

$23.48
21.62
20.80

81,32
28.64
2172

1798
1858

18,86

_27.94
23.76
24.72

27.68
26,48
2452

6214
57.24
£§4.98

1.60
1.46
142

8UGGESTED
UST CONTRACTOR

$11.74
10.81
10.45

18,66
14.42
1268

8.68
8.28
T.94

13.87
12.88
12.36

13.64
12.74
12.26

31.07
28.62
‘ 27049

.80
N
1

Efic

ERIE CONTROLS



¢ Self-contalned, non-clectric thermostatic valvos for

NON-ELECTRIC THERMOSTATIC VALVES

Individual room temperatura éontrol.

* Hot water heating systems or staam haeating to

10 psl.

¢ 1/2" and 3/4" NPT.

* Direct mount and reniota bulb,

* Can be sut 1o high/low {imit or fixed temperature.

¢ Temperature r.ange 48°-81* F,

* NPT female Inlet/mals unlon outlet.

* Improve comforg and fuol sconomy.

¢ Freezo protection,

* No ¢lecirichty required.

* Fivo ysar limlted warranty.

PRESSURE DROP\GRAPH
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JEHNSON
CONTRSLS

. JCl Rogelungstechnlk GmbH
JC1 Regakngatechnk GmoH - Max-Punck-S7ade 16 8342 FredrichscorTauws

International Division

arlag. B Max-Planck-Strale 16
Mz, Cha'r]-'es' Faf'ard - ) 02‘382 Friegrichsdort/Taunus
Resource Management. Associated. Tel.: (4961 72) 7350
520 University Avenue Telex: 4 15 817 kil d
Madison,WI 53703 Tolefax: (49-6172) 73 5149
USA

Vo Aol You Loswdd Owna EaNo. vl

91/MM/22 26.3.1991

Re: Proposal Nr. 475/1/CPRS/058/00
Project: Pragolaktos, Prague, CSFR

Dear Sirs,

please find in the enclogure the;propoéal-fqr,above mentioned
project. We believeé.that it will' fulfil your expectations in
energy savings. o

We look forwards to being of seryice to you and to the U.S.AID
and ‘would like to assure you.qf our- best cooperation to make
your projects a success.’ :

Please feel free to contact us in case of any questions

Very truly yours

JCIR Prague

D -Mac% .

narold, oou-n|.ruummouuou¢uwnwmnjﬁo&ucummmm;mmmmm.wmmm
LR AR LT )

s Euien Sammerzbank AQ L " Drences Sank AG Easen Deutache Bark AQ Essen Wesioautsche Lancesdank Essen Posgrcamt Easen
.2 X%0 50 08) BLZ M0 «00 B) TOLZMON0K) , . - (L2 300705 (BLZ 260 500 00) (8LZ 3 100 43)
N 247 600 Kin.w, 1 248 40 KAV, 416 70020 KA, 1 737881 Ko 4. 6449 058 Ka b, 2 4adary

%


http:bio.&1Ng.as

Proposal No. : 475/1/CPRS/058/00

Project : Pragolaktos
Location : Prague, CSFR
Date : March 19, 1991

44  Thermostatic Valves for Radiators

According to the exact specification of the thermostatic valves received from Mr. Dvoracek
from Pragolaktos, we propose the following valves:

TYPE QUANTITY PRICE

3/8" 2460 180pcs. USD 1.440,-
1/2" 2462 120pcs. USD 1.010,-
3/4" 2464 50pcs USD 465,-
Thermostat. head 350pcs. USD 2.680,-
1/2" 2419 12pcs USD 133,-
3/4" 2421 10pcs. USD 113,-
1" 2513 1pcs USD 364,-

TOTAL POS. 4.4 USD 6.234,-



Wy ps v Re s p

.re

..‘.

sp—

'

PRS- {L M N
AN W

I.Jﬁdm 4/....

By g

T

. ‘—LA ...v\l BERTRR IR FRYY T e

: e w_....L!J

Ly -_-r....g—.

bt .-.rmr.....
B 1 )

...0- .

[
ALl

A SELF

CONTAINED TEMPERATURE

CONTROL VALVE FOR USE ON

PLANT STEAM TRACER LINES

H.O Trer

ice Co.

MANUFACTURERS OF

wi
-
2
w
b3
2
3
z
w
[+ o
2
i
o«
o
o
w
[+ o
|
-
q
o
w
a.
=
w
s

501

NO.

BULLETIN

DISTRIBUTED BY



ﬁ-been deslgnedﬁo s2nsa 'the.arnblent 1ernperature of’ lte-lmrnedlate.
- [%# environment: _It.ls therefore’ ldeelly sulted for/Installationon=steam
-tracer lines provldln,g protectlon against: ‘1reezlnn tor-outslde plpe-. =
..llnes storage tsnks “and plant lnstrumentatlon :lt cambealso used.'

- temperature The ﬁMBI REG'i§ totally self-contalned and'pertorm

i"its control functlon-without an external powersolirce such aselec-

" tricity or plant air. Requilring little or no maintenance once lnstalled

““the TRERICE AMBI-REG .SELF-CONTAINED ‘TEMPEHATURE ‘REG- ~
ULATOR can be Telled upon 10 provide years ‘of accurate, unlnter-

" ‘rupted service, and continued energy savlngs - . AU

. FEATURES , . ;
- The TFlEFlICE AMBl REG REGULATOR when Installed on your steam o
trarer lines will provide: .

- -ENERGY SAVINGS : '
— =~ = PROTECTION AGAINST COSTLY FREEZE UPS

And because of lts self- contalned design wlll

— — —CUT DOWN ON MAINTENANCE COSTS. . o S I SR
~ -~ PROVIDE IN LINE SERVICIBILITY. : - -

CﬂNSTRUCTlO'\' co e L et
The TFlEFlICE AMBI REG Is ruggedly bullt The yoke and cap are heavy aluminum castlngs thetlme lubrlcallon Is lncerporated

In the adjustment’ screw oushlng The teflon valve packing Is also 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 {ree service. :

: : SPECIFICATIONS .
The TRERICE AMBI-REG can be ordered with the following standard speclllcations

PORT SIZES: %", %", %", ", 1", %", 1" 1%", 1%", 2", : P

VALVE MATERIAL AND END LONNECTIONS Bronze body, union ends -— '/a" thru 27, Cast steel body, screwed ends ~ %"
and 1", Bar stock valve in brass, steel, 304 and 316 S.S. ~ "/4 . . S .
TRIM AND ACTION: Single seated stalnless steel trim, decrease In ternperature causes the valve to open.

CONTROL RANGE: 20 to 70°F (~10 10 20°C) standard. For other ranges consull lactory

NOTE: OTHER VALVE BODY MATERIALS, SIZES, TRIMS ACTIONS AND CONTROL RANGES ARE AVAILABLE ON SPECIAL
ORDER. CONTACT YOUR LOCAL TREFlICE REPRESENTATIVE OR CONSULT THE FACTORY
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TRIM='TO CLOSEWITH TEMPERATURE mse.,

g™ WE IS TN

"NPTCONN T iSRE 7« | .. NUMBER .
s S Tl b 20 w164-0063.11A - 4
e 3 T 164-0063.9A .
TSR F : . T 164-0063.7A
CBRONZE - | 0 T T e (T ~164-0063.5A
2 Malleable R R R EP I VT .. 1640053.2A - ©
5 X ’ ‘ | e e AT 7T 164-0064.2A . - -
R L BIPET t . 1164-00652A . - '
S R L T 84008628 .- | h rgn sk
1%A" 4 ERTERL § 71 L M164-0067.2A - - ;VllnAlumb!y X
S Y ."? 1164-0068.2A ° R
K R © 164-014B3A ' | 5 s
' T Voo e - _164-0148.2A ~ L
- % "164.0148,3A
. o Y © . 164-0148.4A
: ) ) - B 1 -164-0156.1A
o STEEL T % 7 | - . 1640153.1A
THREADED ENDS | e R T vy e
< . ‘ T 164-0148.52A - -
- : i RN 1640148.53A - © |c L L L LT -
. . Vi " CHE : - T, CastSiesl -V
N % 764-0155.1A L
SR Q" 164-0152.1A

MAXINUN PSID (SHUT OFF DIFFERENTIAL)

%" thru %" .250%
% - (140¥°
) 1" 80
1% ‘ - 50
< %" 35
- 20 .

EXANPLE OF HOW TO ORDER

ing number is EA01 with 164-0064.2A.

EXAMPLE: To order a ’A" bronze body TRERICE AMBI-REG, add proper valve number to actualor number EAO1. Ploper order-

BAR STOCK BODY AN.BI-REG AVAILABLE ONLY AS A COMPLETE,UNIT AS LISTED

BODY MATERIAL NUMBER
Steel ENL25F01
Brass C . ENK25F01

303 Stainless Steel ~ |- ENM25F01

316 Stainless Steel - ENN25F01 -

" Not Available
As Séparate

) _Acluatc}r or Body

* Bar Stock Valve

R

 pagezall
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The JORDAN AMBIENT TEMPERATURE REGULATOR fea-
tures infinitely ADJUSTABLE SET POINT, permits FIELD COM-
PENSATION for differences in location and the effects of radiant,
convective and conductive heat, A highly visible STEM POSI-
TION INDICATOR and TEMPERATURE SET POINT SCALE
indicate correct operation at aglance; 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 is ideal as a steam tracing control valve, itis completely self-
contained and automatically opens at a set ambient ternperature
allowing just enough steam to flow to provide protection against
freezing or sub-normal process temperature conditions. The
superior Jordan Valve SLIDING-GAT Z TRIM gives excellent con-
trol and shut-off, Itis famous for resistance to wire-drawing, lower
noise and long, maintenance-free service.

OPERATION:

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

SPECIFICATIONS:
SIZES: Y4 through 2°
END CONNECTIONS: Threaded (N.P.T.), Union or Flanged
MATERIALS: Body - Ductile Iron, Bronze (V4" - 2”); Carbon Steel,
Stainless Steal (4" - 2)
Trim - SS/BRZ for D! & Brz Body Valves,
303SS for CS Body Valves,
316SS for SST Body Valves
Seats -303SS, 316SS, Jordanic, Jordanite, Teflon
Coated
Actuator - 304SS, Liquid vapor filled
Yoke - Cast Iron
Stem Packing - Spring loaded teflon (500° max),
Grafoll (above 500°F)
SERVICE: Tracing Steam (Also Suitable For Other Heating
Fluids)
ACTION: Direct - Decrease in temperature opens valve:
BODY: RATING: Ductile Iron up to 988 psi and 650°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.

CONTROL: The TEMPERATURE SET POINT SCALE shows
the °F atwhich the valve is set to be wide open. Therefors, the °F
atwhich 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" vaive with —10 to 40°F range and standard spring has a set
point of 30°F on the TEMPERATURE SET POINT SCALE {by
turning the spring adjusting wheel), then the vaive will start to
open at 45°F and be fully open at 30°F. Within the various spans,
the AMBITEMP Il 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 resultin
paor set point control, It helps simulate the valve being installed in
the shade.

RANGES OF TEMPEPATURE CONTROL

STANDARD: WITH STD. SPRING #37
19 - 4 30 - 80 50 - 100 80 - 130
95 - 150 115 - 170 155 - 210
-VALVE SIZE JEMPERATURE SPAN FROM ‘CLOSED' TO ‘OPEN'*
IR O 10°F
17 1w 15°F
W2 20°F

*For Ranges 115-170 & 155-210, Consult Factory
OPTIONAL: WITH LIGHT SPRING #152

s et

-10 - 27 25 - 60 45 - 80 75 - 110
95 - 130 115 - 150 145 - 180 155 - 190
__VALVE SIZE- ‘| TEMPERATURE SPAN FROM 'CLOSED' TO 'OPEN""*
L VeV 6°F
AR b 3 W 10°F
-2 - 13°F

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

DIMENSIONS & WEIGHTS:

36-HOUR SHIPMENT USUALLY AVAILABLE

cowi’| VALVEIS[2SEAVING. |- MAX. AR PSE 2
" SIZE 7" [ - MATERIAL" SAT. STEAM & AIR] LIQUID
w: re |% Standard,.; 125 125
.84 v & W - | Jordanic .’ 325 150
1.6 e .« Jordanite : = 400 400
-2 A | Teflon Coated' 375 375
. .o ke anic’ s
44 | "ﬁ U/“ "7'Jordanite!s 300 300
—_ T’M"".' e o A3 [ S & DIMENSIONS IN INCHES .
[ v hkasles - -
g /S0 + VALVE" DUCTILE {RON .. |-’ - 'CARBON & -
5s : M"}b‘f': i iz snst - { & BRONZE: | STAINLESS STEEL
- ¢ Tolton Gomtsd. 2o w2l ATBlc[DIwrl A-lB[C]D W
Teflon Coated. 200 200 A v . 3
15 : Standard-':: 75 75 VW |V l1d%h| 2 17 |18 — | |~ | —=]—
25 % Jordanic 150 75 W-¥r 13w |15 [2v | 7 |20 4 |15 |ow] 7 | 25
30 |2 Jordante'." 175 175 19 1ve-lava [16val2% | 7 122 | 4 [15%] 2% | 7 | 28 |
——__L Toflon Coated 175 175 ~ AW - | 4% [15%] 2% | 7 | 24 | &% [15%| 2% | 7 |32
tLow flow trim available c 2 P | 4v [15%| 2w | 7 | 24 5% [15%] 3 | 7 ]38

| JORDAN VALVE

PRINTED IN U.S.A



JORDAN VALVE

r.it.‘. 4

CALL YOUR JORDAN VALVE REPRESENTATIVE:

|
|
|

L

OR CALL JORDAN ToLL-FREE: 800-543-7311
(IN OHIO, CALL COLLECT: 513-533-5600)
IN CANADA, CALL TOLL-FREE: 800-354-0305

Bulletin MK 86 9/88

MARK 86

AMBITEMP I
MARK 86 AMBIENT
TEMPERATURE REGULATOR

JORDAN VALVE

DIVISION OF RICHARDS INDUSTRIES, INC.
3170 WASSON ROAD, CINCINNATI, OHIO 45209-2381 U.S.A.

PHONE: 513-533-5600 TELEX: 21-4464
FACSIMILE: 513-871-0105

FAST DELIVERY
36-HOUR SHIPMENT USUALLY AVAILABLE

1
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M. O. Treri ce l: l:l
. .7 .-12950 W. EIGHT MILE RD. Jo
'....:, ‘DETROIT, M|, US.A. 48237... - *
- PHONE: (313):399-8000 )
TELEX NO 6715480 HO TRERICE FAX NO 3i33997246

Ve 3"" ks FACTORY BRANCH OFFICES
Aruun OFFICE - - . .oo¢

BOSTON OFFICE :
. 633 Trapalo L
'.Wlllham. MA 02154 - " -
1 mmnmtu e
- CHICAGO OFFICE .
" 2525 €. Oakion, Sulte D43
Ariinglon Hots, IL 60005,
.. Phone: 112) 640-3440 ._- -
* CLEVELAND OFFICE Y
4407 Brookpark Rd.
" Cleveland, OH 44134 - |
.~ Phona: (216) 7494100 T
- COLUMBUS OFFICE .
1735 Soshont . . ..
. Clrclevilie, OH 43113 . -
Phone: 814) 24013 7
" ‘DALLAS OFFICE ¢ * ~

l oulu.’rxrszn
. Phone: 214) 6374375‘
“ . FUNT OFFICE T B
1N Corbin | 1¥. -

o Hony.wmu s
- Pmnmmsm .
,oi 0 ‘. INDIANAPOLIS OFFICE
os o , 3812 Rockville Rd, Sulte 1198
| " Indisnapolts, IN 46222 -
2RSE o - Phone: Q17) 243-7371 -
P 8:-:_,." n - KALAMAZOO OFFICE ‘_r
5825 - . 204 MalasL D
E',:gg_. Kalamazoo, M) 49007 :, .
527N . Kalamazoc: (616) 388-3831
9&= n - Grand Raplds: (815) 2350550
283 SRR
an
a :‘,_
L]

71140 Emptre Central le sun- uu'

+ 3+ LOS ANGELES OFHCE
120 W. Wisuca Rd., Sun. 205 + 7623 Rosscrans Ave., $ullo 2
-Allante, GA 30342 - . 1l , Paramount, CA 00 0123
' Phonr(wl)2564183 i " Phone: 213) 8333936

- P.0.Box 884 *

. NEW ORLEANS OFFICE

MILWAUKEE OFFICE -
NS8 W18335 Junlpcr Lam .
PR LA

Menomones ano, Wl &Im
" Phone: (414) 2523877 -

. NEW YORK OFFICE -
1430 Bergen Bivd,

| ForlLew, NJO7O24 - & ooy

- Phone: (201) 481-7035

" PHWADELPHW OFFICE - . :
1325 ORellly Ad., Suite3. . .7, .0

"I Feasterville, PA 19047 -

- Tompa, FL 33015
T+ Phone: B13) wmm
" TOLEDO OFFKE:. -*

" St Louls, MO 63108
" Phona: (314) 8455449 -

Phone: msnusu v T

LB, ST, LOUIS OFFICE .

6973 Cni

CTAMPAOFFICE ~ - 1.~ %
"+ 5700 Memorial Hwy, Sullc 11:

5249 Secor Rd. -

: ;':CANADIAN HEAD OFFICE l FACTORY

‘ " --%..gas'or ‘mercury acluated, ,
A R - with standard ranges be- = 1]
'-‘;;,‘,jur AN Py 7 tween —40 lo 1000°F. Also--¢i ;-

.. bimetal dlals in slzes 1%"
.3" and 5%, . : :
ey

. 4| steel bourdon tubes with sta~dard ..
S v hve, |.ranges from 30" Vac. to 30,000 psl
Lo e .Dry or llquld lllled .

" Furnlshed: In 3%, 4% 6 & ',
': 1’ 8%" dial slzes, vapor, liquld, - *;

7:..~40 1o 1000°F. :

" INDUSTRIDouasAMOMETERS ]
: ,' Furnished in5,7,9 & 12" scale cases

s _e=ZRxe . . with standard ranges belween —40&
- m°F CS PO I '..l »
N -_' IDIAL THERMOMET'ERS el

ca ,~_The LB6000 10" charl recorder. has
.'..,.' S.A.M.A. class 1B thermal system
.y and Is” supplled wllh ranges lrorr

! neconumc menmomnsns 4

‘..r‘, Sp.ecc et . . Iy A K
. ‘ll:q.\ "31"' “3 "!

v w'w : or’HEh TREHICE Pnonucrs

7 prestine aAudes
Fumlshed in 2%, 3%, 4%, 6 &8'/:" 1
dial . sizes, - bronze. aleel “stainless ..

o
]
._-..,-q [

i‘ : comnou.ens

Deslgned io contro} temp-
~..eralures or pressures in ves. -
B ;¢ .., 8els, lanks, eic. No. 87700
PR PO ;"..-. pnoumailc, No. LBAOOOeIec- 4

M0 Trerice. l:n.
’ 4935 HURON CHURCH RD.
WINDSOR ONT., CANADA NQC 2L6

7. * PHONE: (519) 966-5666

- PRESSURE REDUCING VALVES
“ Furnished In self contained or pilo

FAX NO 5199887320 - TELEX NO 08477942 :

MONfREAL or#ics "
415 Bourke Ave., Sulte 154

Dorval, Quebec H9S 3WS8

* Phone: (514) 636-9110 .’ -
TELEX NO. 05822628

;~.g-'

. e -
e :

TORONTO OFFICE © -

2395 Cawthra Rd.

Mississauga, Ort. L5A 2w8

- Phone: (416) 276-2340

TELEX NO. 08981443

1183 PTD. USA.

. Operated lypes.'Valve sizes "
6" sieam. waler. alr. oll & gas

e

STEAM TRAPS

Featuring the patented "HOTATING
VALVE" Slzes '/:" thru 2~

|h.n
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APPENDIX B
Calculations for Steam & Vents



Table B1. Steam Leaks and Uncontrolled Vents

Building Number Quantity Size Pressure
(dia. mm) (MPa)

2 basement 2 leak 1.6 0.5
2 basement 1 leak 6.4 0.5
2 roof 2 vents 22.0 0.5
Between #A & 2

at grade 1 leak 12.8 0.5
Southwest end 3D 2 leaks 1.6 0.5
12 1 vent 40.0 0.5
12 1 vent 90.0 0.5
Tunnel near 12 1 leak 12.8 0.5
Tunnel near 12 1 leak 6.4 0.5
Southwest end

outside 9 1 leak 6.4 0.5
Tunnel at oil

storage 1 leak 6.4 0.5
Boiler house 1 leak 1.6 14
Boiler house 1 leak 1.0 1.4
Boiler house : 1 leak 1.0 0.5
Boiler Feed water 5 leaks pin holes estimated 1/2
gpm at 105 °C

The leak/vent size and steam pressure determines the quantity of steam lost. Total energy
loss was calculated based on a total of eleven leaks with a mean diameter of 6.4 mm at 0.5
MPa and two leaks with a diameter of 1.3 mm at 1.4 MPa.

11 x 209,000lbs/month x 12 x .38 x 1055 = 11,000 GJ/yr
2 x 10,806 x 12 x 1055 x 1.23 = 336 GJ/yr

Total = 11336 GJ/yr

11336/(43.6*0.6) = 434 metric ton heavy oil

Cost: 11336 x 3600 = 1,562,400 Kes



APPENDIX C
Calculations for Uninsulated Piping



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 ft2 °F)
Hc = convection heat transfer coefficient (BTU/hr ft2 °F)
E = emissivity of the surface (0.8 for rusty metal pipe)
Ts = temperature of the outside pipe wall (°R)
Ta = temperature of the ambient surrounding air (°R)
Ta = 11.5 °C for the compressor building (513°R)
Ta = 23.9 °C for the power house (535°R)

D = outside diameter of the pipe (inches)
Q = rate of heat transfer of the surface (BTU/hr ft2)
Conversion factor: Joules/hr m? = 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 2" of insulation (0.7)
and the nominal boiler fuel to steam efficiency (0.60).

Heat saved = Heat loss * 0.7 * 24 hr/day * 312 days/yr

Fuel saved = (Heat saved/0.60)/43.6 GJ/metric ton

Fuel saved (Kcs) = Fuel saved * 108 Kcs/GJ

Insulation Specifications:

Insulate steam and condensate return piping with Manville, Owens-Corning, Knauf or equal
fiberglass insulation, 1-1/2 inches minimum thickness, with an all service jacket. Maximum

fiberglass thermal conductance of 0.3 BTU inch/ft2 hr °F. Installed per the manufacturer’s
recommendations.

'\\(\, ,



Table Cl. Piping Heat Losses Estimate Building Number Two

Location Surface P | p e Pipelength Trans. Energy H e a t Pipe In
Temp °C Diamter meters Coeff. L o s s Energy Ener
mm MJ/HR MJ/HR L os s Savin
*M2 GJ/YR Kes/YR
Bsmnt. 104 40 36 4.23 1.91 14.30 1378.00
Cnd.pipe 103 40 53.2 3.59 23.99 179.64 17311.30
Cnd.pipe 125 100 27.4 4.74 40.78 305.36 29426.50
2B4Valve 150 180 3 5.81 9.85 73.76 7108.00
2B5Valve 150 80 3 6.20 4.67 34.97 3369.90
3B1Valvs 145 110 15 5.90 3.06 22.91 2207.80
1-1 108 110 6.1 3.44 7.25 54.29 5231.70
2-1 56 40 6.1 1.14 0.87 6.51 627.30
3-1 50 40 6.1 0.94 0.72 5.39 519.40
4-1 109 40 6.1 292 3.00 22.46 2164.40
1-2 11 135 6.1 3.7 9.59 71.81 6920.10
Tota! NA NA 122.2 NA 105.69 791.40 76264.40
Average NA 7 NA NA NA NA NA
Payback Calculation: Insulation Cost (materials and labor) = 81239 Kcs

Estimated Savings Per Year = 76264.4 Kcs/yr

Payback = (81239/76264.4)*12 months/yr = 128

months

Notes: Surface temperatures in excess of 120 °C indicate a steam pipe whereas

less that 120 °C indicate a condensate return line.

“#Valve" denotes a quantity of uninsulated valves based on a fuel oil price
of 3600 Kcs/metric ton (82.6 Kcs/GJ).



4 Recommended

Insulati (Fiber GI
'Pf?igl?nlggses for M l N E RA L F ' B E R arlldel;ocﬁsvs\/ool)

NOMINAL o
PIPE SIZE(mches 650° | 750° | 850° | 950° | 1050
Thickness 1 1% 2 2% 3 v 4 4 4% 5%
1/ Heatloss 8 16 24 33 43 54 66 84 100 114
Surt Temp 72 75 76 78 79 81 82 86 87 87
Savings 5 15 27 42 161 82 108 146 172 1213
Thickness 1 1% 2 2% 3 4 4 4% 5 5%
Heat Loss 11 21 30 41 49 61 79 96 114 135
1 Surt Temp 73 76 78 80 79 81 84 86 88 89
Savings 7 22 142 64 192 3125 163 3208 3262 1325
Thickness 1 2 2V 3 4 4 4 5% 5% 6
17 Heat Loss 14 22 33 45 54 73 94 103 128 152
2 Surt Temp 73 74 77 79 79 82 86 84 88 80
Savings M 131 358 190 1128 175 1229 1204 3370 3461
Thickness 1% 2 3 3 4 4 4 5% 6 6
Heat Loss 13 25 24 47 61 81 105 114 137 168
2 Surt Temp 7 75 75 77 79 83 87 85 87 91
Savings %13 138 71 1110 3157 1214 5282 3362 3457 3568
Thickness 1% 2% K} 4 4 4y 4y 6 6% 7
Heal Loss 16 28 39 54 75 94 122 133 154 184
3 Surt Temp 72 74 75 77 - 81 83 87 86 87 80
Savings 19 155 100 3156 223 303 1400 1516 3683 851
Thickness 1% 3 4 4 4 5 LY7) 6 7 7%
Hea! Loss 19 29 42 63 88 102 126 152 174 206
4 Surt Temp 72 73 74 78 82 86 85 87 88 80
Savings 124 '8 3125 195 1280 3381 3504 650 3824 31118
Thickness 2 3 4 4 4% 5 5% 6% 7% 8
Heat Loss 21 3 54 81 104 130 159 181 208 246
6 Surt Temp Al 74 75 79 82 84 87 88 89 91
Savings 134 196 176 1275 3395 1542 1718 3929 11179 1475
Thickness 2 3% 4 4 5 5 5% 7 8 8
Heal Loss 26 42 65 97 116 155 189 204 234 277
8 Surt Temp. 71 73 76 80 81 86 89 88 89 92
Savings 43 1121 1223 1348 3501 1688 1914 11184 31505 1885
Thickness 2 3% 4 4 5 5% 5% 7% 8Y% 9
Heat Loss 32 50 77 115 136 170 220 226 259 307
10 Surt Temp 72 74 .77 81 82 85 90 87 89 91
Savings 152 1148 271 1424 612 1841 1117 51449 11844 12311
*Heat Loss = BTU Per Ft./Per Hr. *Fuel Cost: 56 Per Million BTU N al Fioer
*Basedon 65°F. Ambient Temperature *Savings = S/Per Ft./Per Yr. continue

Users are advised 1o consult manutacturer's literature for specific product temperature limitations. on next page P
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PLATE NO. 11

FITTINGS, ETC.

Mitered Insulation Elbow
Oversized Application

Mitered insulation elbows may be fabricated in the field
or pre-fabricated using an adhesive to seal the miters
together to form two halves of the elbow. Any of the pipe
covering materials may be used to fabricate miters including
flexible elastomeric insulation. The term “oversized" indicates
any application that must be made large enough to compensate
for protrusions at the connection betwee:n the pipe and fitting.
Applications shown are appropriate for hot and moderate
installations.

(A) Finishing or insulating cement covered witk: fabric.

(B) Pre-formed metal elbow cover, secured with screws
— hot application.

Materials: Mitered segments of pipe covering, wires, bands or
adhesives, insulating cement, canvas, pre-molded metal elbow
cover, sheet metal screws.
Pipe.
Pipe insulation (shown in (A) with factory applied non-metal
jacketing, (B) metal jacketing.) Jacketing extends under the
fitting insulation and finish.
Mitered segments of pipe covering cut to form a tight fit.
(Adhesive between miters on pre-fabricated applications or
when required). '
Glass fiber fill insulation (Optional — used as a means of support
when the mitered elbow has not been pre-fabricated into two
self-supporting halves.)
Wire or banding (unnecessary when pre-fabricated).
Pre-formed metal elbow cover secured with sheet metal screws.
Finishing cement applied to smooth surface.

Fabric applied with adhesive on the surface of finishing or
insulating cement.

b



FLANGED ELBOW
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4 j v SCREWED ELBOW

MITERED INSULATION ELBOW
OVERSIZED APPLICATION

FITTINGS, ETC.
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PLATE NO. 14

FITTINGS, ETC.

Field or Factory-fabricated
Valve/Tee Insulation
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The term “fabricated" applies to the construction of a custom
sized and shaped insulation installation for fittings, etc.. using
common forms of insulation such as rigid blocks and pre-formed
pipe covering segments. The fabrication may take place in the
field. a fabrication shop, or the fitting insulation may be
pre-fabricated by a manufacturer. Fitting covers may be similarly
fabricated from jacketing materials, or purchased pre-fabricated
from the manufacturer. Other finishes include the use of
mastics, cements and reinforcing fabrics, or the use of pipe
covering segments with factory-applied jacketing, sealed at the
joints and bonnet area.

(A) Built-up Application

(B) Oversized Application

(C) Fabrication Components
Materials: Rigid pipe covering, block insulation, glass fiber or
other fill insulation, adhesive, pre-fabricated metal valve cover
and caulking.
Pipe.
Pipe insulation (shown with field-applied metal jacketing).
Collar of rigid pipe covering sized to clear the flanges.
Sleeve of oversized pipe covering sized to cover the body of the
valve and overlap onto the flange collar (Insulation thickness is
the same as that used on the adjacent piping.)
Sleeve of oversized pipe covering sized to cover the bonnet
flange and fit snugly into the V" cut out of the body sleeve.
Bonnet collar of rigid block insulation with cut-out for valve stem.
Adhesive at joints. :
Glass fiber or other fill insulation (optional).
Caulking around valve stem cut-out (optional-used on cold or
outdoors applications).
Pre-fabricated metal valve cover.
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VALVE/TEE INSULATION
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PLATE NO. 16

FITTINGS, ETC.

Cement Valve Insulation
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Cement is useful in areas where clearances are minimal,
surfaces are irregular and where maintenance or replacement is
unlikely. On most valves, only the body of the valve is covered
with the cement tapered off below the valve bonnet and extended
out over the pipe covering. The cement application may or may
not require reinforcement mesh or fabric depending on valve size,
the thickness of the cement and other considerations.

The application illustrated on Plate No. 16 shows a fabric finish
and is appropriate on moderate and hot applications.

Materials: Mineral fiber and/or one-coat cement, reinforcing
wire mesh or glass fabric, fabric covering, adhesive

and/or cement.

Pipe.

Pipe insulation {shown with a factory applied jacket).

Layers of insulating cement.

Layer of renforcing wire mesh or glass fabric embedded

in the cement.

Finishing fabric adhered to the smooth cement surface with
adhesive or mastic.

%
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PLATE NO. 30

VESSELS, TANKS
AND EQUIPMENT

Small Diameter Vessels/Exhaust
Pipe Covering
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Hot vessels, tanks, exchanger-;, round breechings and exhaust

ducts having outside diameters of less than 30" can be insulated
with large radius pipe covering materials. High rib metal lath may
be applied on installations over 600°F as shown on Plate No.
22. Alternate methods are the application of rigid blocks or mi-
tered segments as illustrated on Plate No. 23.

(A) Vertical application on vessel
(B) Horizontal application on tube exchanger

Materials: Rigid pipe covering segments, discs of rigid block, fill
insulation (either pieces of block insulation of glass fiber), sheet
metal jacketing, sheet metal screws or pop rivets and stainless
steel bands. .

Vessel wall.

Insulation support ring.

Pipe covering segments secured with wire or bands.
Qisk of rigid insulation cut to fit over head and inside
pipe covering.

Loose fill insulation used as support for top disk.
Sheet metal jacketing.

Sheet metal screws or pop rivets as required.
Stainless steel bands as required.

Nozzle. (See Plate No. 33.)

Insulation cut or beveled away from flanges for bolt removal.
Finish as required for temperature and exposure.
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PLATE NO. 47

REMOVABLE &
REUSABLE INSULATION

Formed & Shaped Insulation Covers
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Formed and shaped insulation covers are used on equipment
and fittings such as valves, flanges, ells, strainers, etc., re-
quiring removable and reusable insulation. The covers are made
to conform to the shape of the surface with the curvature and
contour pieces neatly mitered and sewed. The covers should
have the same appearance as permanent insulation, and over-
lap and fit to the adjacent insulation. Covers can be produced
in single layer for thicknesses up to 4", and in multiple layers for
thicknesses over 4" ‘

Materials: Mesh or fabric covered insulation, quilting wash-
ers, hooks, lacing wire and staples.

Valve.

Removable cover.
Machine stitching.

Metal stitching at edges.
Quilting washer.

Lacing hooks and wire.
Adjacent insulation.



"REMOVABLE &
REUSABLE INSULATION

"FORMED & SHAPED

INSULATION COVERS

o .
ll‘l“Cﬂ INSULATION STANDARDS
3/83 . . )

2aa .

PLATE NO. 47




APPENDIX D
Calculation for Improvement from 60% to 80% Condensate Return



When the condensate return rate is improved in a steam distribution system the net
feedwater make-up rate is reduced and the quantity of boiler blowdown is reduced. In
both instances, there is a net reduction in energy consumed.

Feedwater: It takes more energy to preheat well water than condensate to the 105 °C
boiler feedwater inlet temperature.

Total Steam production for 1990: 28465 metric ton

Net make-up at 60% return: 28465*(1-0.6)
Net make-up at 80% return: 28465*(1-0.8)
Net reduction in make-up: 10186-5693

10186 metric ton
5693 metric ton
5693 metric ton

The difference in heating well water at 10 °C or condensate at 50 °C to obtain 105 °C is:
5693 metric ton* 4.186 MJ/ton °C * (60 - 10) / 1000 = 1191.5 GJ

Blowdown: In order to control the buildup of dissolved solids in the boiler water, a
portion of the boiler water is blowndown to drain. The quantity of blowdown is
determined by the feedwater composition, maximum boiler water concentration of
dissolved solids, and the fraction of condensate return. Steam condensate does not
contain dissolved solids. The more condensate returned to the boiler will result in less
feedwater and reduced blowdown requirements. A 100% return system does not require
continuous blowdown to control the boiler water solids level. The boiler system
currently operates at 60% return of condensate, 4 to 8% blowdown, and with blowdown
energy recovery flash separator (80% effectiveness). The 80% condensate return system
will result in less blowdown and less energy lost.

Feedwater conductivity: 500 micro Siemans/cm
Max. Boiler conductivity: 5000 micro Siemans/cm

Concentration Factor: 5000/500 = 10

Net Blowdown (@60%) = 28465*(1-0.6)/(10-1) = 1265.1 metric ton/yr
Net Blowdown (@80%) = 28465*(1-0.8)/(10-1) = 632.6 metric ton/yr

Net Reduction in Blowdown = 1265.1 - 632.6 = 632.6 metric ton/yr

Lost Energy = (1-0.8) * 632.6 metric ton/yr * 4,186 MJ/metric ton °C
* (360-100)

= 137699 MJ/yr = 137.7 GJ/yr
Total Energy Lost = 1191.5 + 137.7 = 1329.2 GJ/yr

Total fuel savings for increasing the condensate return rate from 60% to 80% is:



In equivalents of fuel oil fired in the boiler at a 60% fuel to steam efficiency:
1329.2 GJ/yr/(0.6 * 43.6 GJ/metric ton) = 50.8 metric ton/yr

or 50.8 metric ton/yr * 3600 Kcs/metric ton = 182917 Kcs/yr



APPENDIX E
Heat Recovery from Lumber Drying Kilns
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The kilns in the basement of building 3A exhaust hot air 24 hours a day at 45 °C. These
kilns will be replaced in about two years. A study was done to determine the payback
for an air-to-air heat recovery system. The payback was calculated to be 2.9 years. The
air flow was determined with a pitot tube flowmeter and manometer built at the site by
the plant machine shop. Static pressure, velocity pressure, duct diameter and exhaust
temperature were measured and used to determine air flow.

A design sketch for the air-to-air exchanger system follows. Also, attached are exchanger
design details from a representative manufacturer of air-to-air exchangers. Other
manufacturers of equivalent equipment would be acceptable.

The estimated cost for the purchase and installation of the equipment is 388,000 Kcs.
The saving in oil is 38 metric tons/yr. Operating cost of the new fan for electric power
is 20,340 Kcs, the cost of the oil saved is 156,978 Kcs. The payback = 388,000/(156,978-
20,340) = 2.9 yrs.

¥



Figure E1. Heat Recovery From Lumber Drying Kiln
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Specifications FM Series

When specifying TEMP-X-CHANGER modules, the
following paragraphs can be used to insure that the
selected equipment is provided.

" FM Serles

Furnish and install a fixed plata air-to-air heat
exchanger which shall be constructed of a
continuously folded sheet of series 1100 alloy
aluminum, minimum 0.012" in thickness. The aluminum
heat transfer plate surface shall be embossed with a
herringbone-ty ¢ ~onvolution pattern designed for
maximum eific. cy. Embossment shall also include a
pattern of dimpled supports designec to fix plate

Dimenslons (In Inches)

spacing at " and to provide specified exchanger T ———

performance at system differential pressures upto5” )

w.g. The exchanger shall be suitable for temperatures Model No. Width Height Length

ol 200"F (option to 400°F). The casing material shall be FM-80 51 51 67

16 gauge galvanized steel with integral fianged duct FM-60 39 51 67

connections. The casing shall incorporate a beited and F ; 67

gasketed access panel for inspection of the exhaust M-50 33 5

plate surfaces. The heat exchanger shall be capable of FM-40 27 51 67
SCFM exhgust at Q8. in w.g, AP (max.), £5T0 FM-30 21 51 67

SCFM supply atZZ8 in w.g. AP (max.), based ypon FM-20 27 o7% &7

exhaust entering conditions of b, .‘fl';:’owb ,

and supply entaring conditions of Ydb, —__% FM-15 21 2% 67

RH. Minimum exchanger efficiency to be £2_%. FM-10 15 27% 67

Airflow through the exchanger shall be of the

counterflow configuration and both airstreams shall be
(horizontal or-uer-gﬁi&-@ in fiow. FIGURE 2-11
The heat exchanger si*e shallbp ____ Wx _____
Hx ___ L Model FM Series, as manufactured
by United A. Specialists, Inc.
Accessories shall include—(see BP and WW
specifications),

Bypass Accessory '

The bypass feature of the heal exchangor shall be
constructed 10 incorporate a bypass plenum In the
casing. Dampers shall be construcied of 16 gauge
sleel and operated by a modulating motor controlled by
a roomstat'ductstat furnished but iastalled by others.
The bypass may be used as a temperature control
fealure or as frost control where local conditions may
tend to enhance the formation of frost.

Waterwash Accessory

Provide modified plata configuration and a factory-
manufaciured and insta"ed removable waterwash
manifold. Manifold shal, ue manufactured from 1-inch
ID copper tubes manifolded to individual 1/4* spray
lubes which are inserted through the full length of
the air passaga.

United,Air Specialists, Inc., having a palicy of
continuous product improvement, reserves the right
to make changes in design and specification without
notice.



Design Considerations

Ductwerk

As wilh all mechanical equipment in an alr handiing
system, good design practices should be followed
when designing duclwork layouts. Some points to
consider are:

1. Provide smooth entry and exil transitions, avoiding
abrup! elbows or oflsels which can generale
turbulence or unsatisfactory airflow. Utilize turning
vanes in elbows to equalize airflow as it enters the
TEMP-X-CHANGER.

2. Seal ductwork lo avold air or condansalo leakage.

3. Insulate ductwork and TEMP-X-C' IANGER to
Insure minimal heat loss, maximum parformance
and protection against unequal expansion.

4, Provide access into ductwork for inspection of
TEMP-X-CHANGER, and it equipnad with
waterwash accessory, removal of waterwash
manifold.

5. The use of llexible connections are recommended
between the module and ductwork whera
temperalures would cause unequal expansion.

6. All ductwork should be supporied indepandently
to eliminale any strain on the module casing.

Pressures

In the interest of good design practices, extreme
dilferential pressures between the exhaust and supply
airstream should be avoided in a plate type heat
exchanger.

1. Fan arrangement should allow for a draw-thru/

draw-thru, or blow-thru/blow-thru operation.

2. Where cross-contamination of the supply airis a
concern, provide for negative pressure on the
exhaust side of the TEMP-X-CHANGER.

3. Providn fan interlock it high stalic diffarential* +
conditions can occur.

4, For hlow-thru/draw-thru f2n airangement o¢
dillerenlial prassures in excess of 5" across the
TEMP-X-CHANGER plates, consult UAS
Applications Engineering.

Frosting

Frosting is a condition thal may exist when the
exhausl leaving tcmperature of the TEMP-X-CHANGER
is below 32°F. Frost or ice could form on the leaving
edge and block passage of the air. Gonerally, frosting is
not a problem because of the wide plato spacing found
in the TEMP-X-CHANGER. Frosting rarely occurs
unless outside supply temperaltures fall below 0°F and
exhaust temparatures are less than 75°F with low
moisture content.

I 'nisture has a major effect on frosling because of
tho tatent heal involved. The higher the molsiure
conltanl, the less likely the conditions for frosting will
occur. Although the TEMP-X-CHANGER (s consldered
a sensible heal exchanger, the performance
calculations take into account latent heat found In the
moist airstream, in tha form of enthalpy (A h).

I frosting is anticipated in the design, there are a
number of ways to control the condition.

-1. The most common Is o bypass the supply air until
the exhaust air can heat the plales enough to
defrost the lemporary cordition.

2. Shut down supply lan while continuing to exhaust.

3. Preheat the entering supply temperature when
sensing an outlet temperaiure below freezing.

4. Bypass a quanlity of the supply air to maintain a
33°F exhaust air leaving temperature.

Drains

Horizontal TEMP-X-CHANGERS are provided with
vertical or hotizontal drains for conirol of condensate or
walerwash drainage, as shown on submittal drawings.
Some guidzlines to lollow during the design, planning
and installation are:

1. Entering exhaust airstream to be at drain end of

TEMP-X-CHANGER.

2. Slope TEMP-X-CHANGER 1” loward draln,

3. Trap drain to prevent air leakage.

4, Prolect oxterior unit drains from {raezing.

Vertical TEMP-X-CHANGERS must be provided with
drains in ductwork and should be trapped and
protected as in Steps 3 and 4 above.

Considerations should be made for a drain pan to
control ovarflow and leaking ductwork cosiditions in
interlor installations.

Filters

Al supply air should have mechanical filters installed
prior to the TEMP-X-CHANGER module to prevent dust
and particulate from ontering the system. If the exhaust
airstream is dirty or contains particulate, prefilters to
reduce loading of the TEMP-X-CHANGER should be
considered. )



Dries Associales, Inc.
FRUFCOOIVINML CINaINEEMD
7457 ELMWOOD AVE. B MIDDLETON, Wi 63562 @ TELEPHONE (608) 931 6612 B FAX (608) 831 6508

FAX 011-42-2-258556 March 22, 1991
TO:  WILLIAM C. DRIES

Number of pages: Two

Vyron quote as follows:

One (1) TEMP-X Changer FM-60
Total Net Price . . . .« v ¢« « + .. .$5,720.00

Afr freight Cost to Prague . . . .. . $1,820.00

Unit can be shipped in two weeks from time of order place-
ment, if order is placed fn a couple of days. Otherwise,
ship time 1s unknown,

One (1) GREENHECK MODEL SWB-~16, 5 HP, 460 volt/
3 ph/60 HZ ., . ., ... ... .. .$1,052.00

However, the following may be required for Europe:

One (1) GREENHECK Mode) SWB-20, 5 HP, 380 volt/
3ph/SOHZ .. . ... ... L. $1,270.00

Air freight for exhaust fan tp Prague . . $1,531,00

Dries Engineering assumes responsibility at Prague Airport.

Page 2 follows with Vyron's phone, address, and Gregory Menting
as rep.

Pete


http:1,531.00
http:1,270.00
http:1,052.00
http:1,820.00

QUCHATION

Vyron Gorporation

1011 North Mayfalr Road, Milwaukee, Wisconsin 83226, Tel: (414) 2570211 °
1011 215t Avenue South, \Visconsin Raplds, Wisconsin 844594, Tel: (715) 421.2100
Milwaukee WATS 1-000472-7138

091032104/GM

70 PROJECT
Dries Enginsering
DATED: ' 3/21/9)

W are pleased o submil the bollowing guomiat;:

SEMP-X-CRANGER
One (1) FM-60

-unit to be shipped in 2 wesks fxom time of order
placemant. :

TOTAL NET PRICE $5720,00

AIR FPREIGET: Cost of air freight to Prague,
' Czechoslovakia N
. is $1820.00

Orics Eaa . Hstomes reym Isidil y. qf
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- APPENDIX F
Air Balance on Production Building No. 2



Air flow was estimated for building No. 2 by ohserving the number of exhaust intakes
and exhaust ducts leaving the building as well as the name plate rating of the large
makeup air unit.

The estimates were used to determine the potential for heat recovery from the exhaust;
the amount of heat that could be recovered is small because the system operates about
2,000 hr/yr and the discharge temperature is low. About 0.49 GJ/hr could be recovered
and this will save 133,400 Kcs/yr.

Story Air Supply Exhaust Air

4 0 0

3 0 0

2 48,000 cfm 19,000 cfm

(1830 m%) (545 m’%)

1 0 32,000 cfm
(914 m?)

Basement 0 19,000 <fm
(542 m?)

Total 48,000 cfm 70,000 cfm

Exhaust to the Boiler house is estimated at 38,000 cfm based on duct diameters and
velocity estimated at 4,000 feet/min.

Possible heat recovery 11 °F, 38,000x11x1.1 = 459,000 BTU/hr., or 459,00x1.055 = .485
GJ/hr. Cost of wasted heat = .485x137.7 Kes = 66.7 Kes/hr. Yearly cost = 2000x66.7
= 133,400 Kcs.

The cost of heat recovery equipment is estimated at 1,252,800 Kcs. The payback would
be about 9.5 years.



APPENDIX G
Heavy Oil Burner Modification Specification



1. Scope (Quantity 2, two burners or one boiler)

a) Burner gun assembly which includes compressed air atomizing heavy oil nozzle and
connections for compressed air and heavy oil. Four to one heavy oil modulation
turndown.

b) Electromechanical actuated fuel oil metering assembly, modulatior. of the heavy oil
and atomizing air, connections for the burner gun, oil supply, oil return, and
compressed air.

¢) Electromechanical combustion air damper actuator (damper existing provided by
owner).

d) Manual firing rate controller, control by electric switches located in the boiler control
station.

e) Spare parts.

2. Design Conditions

a) Heavy Oil #6 Flowrate - min 32 gph, max 127 gph
b) Boiler Capacity (total) - 26,432 1b/hr @ 250 psi
¢) Heavy Oil Supply - Pressure 360 psi

- Temperature 248 'F
d) Compressed Air Supply Pressure - 100 psi
e) Combustion Air Temperature - 302°F
f) Electric Power - 220V, 50 Hz
3. Operation

a) Combustion air and fuel metering to modulate simultaneously to provide the proper
combination of air/fuel throughout the firing range.

b) Oil Nozzle/Burner Gun to be purged automatically with compressed air upon
shutdown.

4. Provide with the quote the following:

a) dimension diagram for the nozzle, gun assembly, fuel metering assembly, and
combustion air damper actuator.

b) piping and instrumentation diagram (clearly show provided items).



c) special application information or instructions.
d) price (delivery to Albreichtice, Czech').

e) delivery schedule.



Figure G.1 Heavy Oil Burner Modification Specification
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APPENDIX H
Miscellaneous



Pribéh vyroby tepla na kotli ve seps Tofa Albrechtioce v: Jehs; N

¥éai¥nl vyroba tepla (pdry)s Gdaje z roku 1990

_Parametry péry 1,37 MPa, 360°c. enthalpie coa 3050 xJs kg"‘

" Detnt pribsh wyroby tepla (péry)

*bv\ Skm ":' . b t‘A,'
mdsic ol moZstvi péry (t) vvroba.'-t,.pz.a:(:g.n s
DEN 7% f 3 795 115751

OR 2304 3 448 10
BREZEN A 2 968" 719,
DUBEN = 427 2 258 i 6°
TEN 144 2 203 G
ERVEN »of 1 358 g
znvnm:c . of 940 R
?v /90 % 1 694 35
o # 2 079 SN
 (20f 2 149 6
I.ISTOPA.D ot 2 533 car
. PRosanc yird -3 040 )
-Ro&n{ suma . 3 28 465 96’

) “+en 541:*!*\
‘méalc hode tuny pdry
WIEN Sumany g0 81
pm°0 den g.gg 3.2
wor Kk d‘?’ 9,00 8,1 ,
10000 8,2 y~%
1100 8 229002? :
12400 Ts2 24200,/
1300 642 . 16004/
14400 6 -ﬁzzoof
15400 446 - 3400
16000 6 -, 4000
i 540054:8,87%
N . Celkem’ ..m,;ﬁ,p;g‘q,:g sl
hode tuny péry S Hod -;tzmx;"p:ﬁyi‘.;
RERVER - Tone 400 3,5
praco den L " 7400 3
| 8400 3
Wik’ d«y 9400 3
1000 1,5
11000 1,5
12400 1
13400 1,2

A


http:ERE.6.00

14000 0’8 2.00 0’7
15400 2 3400 0,5
1600 1 4400 0,8
1700 1,5 5¢00 3,6
Celkem za 24 h 35,7
hode tuny pdry hode tuny péry
LEDEN Dzmwu'/ 600 4.0 18400 46
' 0 . ]
den race 7400 4,5 19000 4,8
k Y\A 8.00 4’6 20000 5’0
week ¢ 9¢00 541 21400 4,2
10400 442 2200 3,8
11400 4 23400 3,6
12400 4,2 2400 3,8
1300 3,8 1400 343
14000 4’0 2000 3'6
15000 4’2 3000 3’8
16000 3,6 400 3,5
1700 443 5¢00 35
Celkem za 24 h 98
hode tuny piry hode tuny pary
CERVEN Tune
6400 0,9 18400 1,4
gen prace 7400 0,8 19.00 1,6
v d 8400 2,1 20¢00 0,8
wee Ken 9400 2,4 21600 0,6
10400 1,2 22¢00 0,6
11400 1,0 23¢00 0,5
12400 0,8 24.00 0,8
13000 0.8 1000 0.6
14400 0,6 2,00 0,5
15400 0,8 3600 0,8
16400 1,2 400 0,6
17400 1,6 5600 1,2

Mésicni spotXeba el.

Celkem za 24 h

energie v kWh - ddaje re 1990

Y
+
«»
n

néadc kWh s kWh nésic kWh R kWh
za gitd vlevyroba - ze sitd 4l vlevyroba
‘leden 231 800 f2766%- 23 000 &ervenec 157 800 A344%-0
tinor 211 400 #f3s2- 20 000 srpen 233 400 734 419,- 0
bfezen 192 800 77479~ 21 600 gin'. 233 500 113735,- O
duben 216 000 727193~ 20 900 ¥ijen 223 200 /3p244- O
kvéten 221 800 723044, - 14 900 . Ytebéped 236 900 #04320,- 0
gerven - 218300 127 3¢9 - 0 prosinec 202 100 #/3M3,-0
Celkem 2 579 400 100 400

primérné roéni 1/4 hode maximum T05 kWj

/m;-ke:*“n, e ke (AW o kewe 19 éjdt 4557 Aoy

4530



Denni prib&h spot¥eby els energie v kWh

hode. kWh vlevyruba kWh hod. kWh

LEDEN Janvary ,
race den 600 336 80 18400 182
prace 700 6. 3 190 1900 168
pwov-K dﬁy 8000 642 200 20400 154
9400 572 180 21,00 182
10000 628 180 22400 182
11«00 628 200 2300 196
12400 558 190 2400 196
1300 670 108 1600 210
13000 728 : 2400 182
15000 364 3600 182
16000 266 400 196
17400 196 5¢00 210

ze sité 9 436 kWh
z vle vyroby 1 328 kfh

Celkem za 24 hode 10 764 kWh

spotIaba 6400 ~ 14000 7 282 kih, 14400 = 22,00 17694 k¥h,
22000 = 6¢00 1 783 kWh - .

hode XWh hode K¥h

SERVEN T, , -
den vrace 6900 126 18,00 154
klidﬁ ace 7¢00 140 1900 126
8400 126 20000 126

weekend 9400 126 21400 140
10600 154 22¢00 140

11400 126 23:00 154

12400 140 23.00 140

1300 140 100 126

12400 126 2,00 140

15600 126 3.00 140

16400 126 2,00 140

17400 140 5.00 126

Celkem’za 24 hod '3 248

Spotf¥eba €000-14400 1 204 kith, 14+00-32:00 1 078 kWh,
22000- 600 966 kih -

hode Wh hode kWh

LEDEN J?;\nuo.-’y
den prace 600 168 18600 154
klidﬁ 700 168 19.00 140
800 154 2000 154
week end 9000 154 21600 165
10600 168 22400 154
1100 140 23.00 154
1200 154 2400 168
1300 154 100 168


http:14.00-22.00
http:6.00-14.00

14400 182 2:00 154

15000 154 300 154
1600 154 4400 168
1700 168 5¢00 154

Celkem za 24 h 3 808 kih

Spotfeba 6-14+00 1 274 kiWh, 14000-22.00 1 246 XWh,
22,00~ 6400 1 288 Kih

hode kWh hOdo kWh

CERVEN June 6 6 18400 154
<00 364 . ,

prace den 7400 672 19,00  1&8
work day 8400 658 20000 154
9400 546 21.00 168

10600 644 22000 168

1100 658 23400 210

12000 518 24400 196

13400 686 1400 182

1400 672 2¢00 168

15000 238 3400 196

16200 196 3400 196

17.00 182 500 182

Celkem za 24 h 8 176 i

Spotieba 6¢00 = 14000 5 054 kWh, 1400 = 22000 1 428 kWh,
22¢00 = 6400 1 694 kWhe

T O F A Atbrechtice

statni podnik
468 43 Alb:echticaev Jizersicych kordch

Hibner Pét%&‘
energetik p /

S pozdravem


http:14.00-22.00

TOFA ALBRECHTICE
- ST.PORNIE |
UCTAREA  © .

LoF &3 ALBRECHTICC

PTudlia 10 jdb onerpgl

o
(N

¥

SSBERNA FAXTURA ZA ELEKTRINU Sedec ¥ retovent: . Abona sdtrerrine s
. . It!ﬁld’ll}“l’; 3 09.0v.91 Pkl SPLATNOB TN
N - i ] . INKAS .PRIKAZER JOFA 2AVOD C)
e ey e =ea s PIGK 13 i T S Sy 2 < - A R .
o e > o ey T e o —] 468 43 sLBRECHTICE
F . ] H
i Jo44350 403351 |e2)03 |ss230 N LI PO
toos 84372 182705 [1644S 14750 N :
[TRE | 550 i ; JOFA ALERECKTICE
Dameicn  J01138 401229 ¢01933 P2i229 ﬁ" v \ T.p00nLK
Cole o 024646132 11574084 T . :
Msatiiel bW 140/0 & &% 40/0 8679 ] - -~ . I3 43 sLBPAECHISCE
il s 1470 . St I?. . e - ’
Pal o - jpemeci F = Clale e ol 45C409
2 Uarcss aomis e trat ) .
[ ——— 3 AR - tutne An - e " - e [T -3 IAIA B pajend b
anit hednaty 780 CE YY) (Y'Y B Y60% > o | rmcane oo > s - .
Zwdry 1 i, RN R 14 730 73.00 . SBLS - peathgARLONEC NN
su:.-c:‘ 270 i L 1: . v | aw . : Clale o4 - 4800 457
6""“"“. . ‘I.Q_S‘li L6é 62 ¥ plat 30 vivamec] = :: 776 . .- a .
wam 30058 N G~193  mmino w - Corruaet
3 s O IISETS . - Cirend spot. - Bpitha a¥a .
wm | 153434 [ £L37 H
. awas L6002 Co?e SEVEROCESKE ENERG. ZAV.
Prears 23 1t snerge 1iPLlicka
° - - 4US 49 DECIm IV
. = - xe 008 174-12:363004
CMOVE ZYYSEMI €'53.4D0% fomsraeg g, LECIN
: -t =1L &5
- h?&:.m. EL
T ciz. PRAHA L Kopie-
‘ Y
: 3332hA FAXTURA ZA ELEKTRING Mpioc 2o W00 Yrroteree: Sk AL Lairene Fuils.
M (I YY) : 09.01.91 A€ SPLATHCST]
I : i 1axas pelzartn
;*‘__" -___eu-\-. A Imter] = % s g -t oa sy - | ! - Tt = XL v
.= T Souime prcprrYy) [ T eormasd  ~ bt 3 LE:.:i [ ) !
ESCA8Y ;TSC W [FKX—AUSRECAT]T (IL)
13 % ASee ol el
s [
H TOF A ALERECHTRCE
ST FOSRIK
- 468 &3 ALDAECRTNCE
‘ -
E— Ciulo a3 droteie. 45,409
§ Swe - sme ekl B [ - “  Bankoend apojend scdodatale
H - =l wm | Arascn wan | Comut ©
i T pwava 35C3 - pancrq ARLONEC AN
- ] < [ ww Cole il 460C 451
' S1dlj plet e vipomac | ¢ | aw ¥ 1205C489
Sl w —_
was - * Peane o | w —_ ; Oombuier
2 otee A . T - Corndoport. - tpithe | - | owm
. . IWa M
Adends : e . SEYEROCESKE EMERG ., 2A9.

neLicea 3
405 &9 SEZIN Q¥

-

xoa 008 176-12.362004
B ol 8. DECIN
Credlu “19-110 431
Pil. e~ wan

[ Y T -
o BeuAes 1L reple

i



http:193993.Cu
http:09.01.91

468 43 ALBRECHTICE V Jiz. hordch

| Doporudend
Val dopls: SEVETYN
" Vole znotke: pe Ing. Slavotinek
Slezskéd 9
Nale znoke: 38/TN/91 120 28 Praha 2
Vylizuje:- Ing- Hobner Jif{
Albrechtice v J, h, 24. 1e 1991
Véc: - -
VéZeny pane inZenfre, g’m' .8, ledna 10

o el B
V%'H:QMI /(é/ ?/ ;.'.?,..':..: 1

dle VaSehc doporuceni jsme zpracovali strudny popis ener-
getického hospodd¥stvi stdtniho podniku Tofa Albrechtice. Jak
z pogisu Vyplyvéd jsou jiZ podnikdny kroky k jeho zm&né (plynofi-
kace)e.

Pro realizaci dalSich etap vSak Jsou naSe informace velice
malé a podniky jako TXD, Sigma, Ocelové konstrukcie Zilina,
které jsme jako v dvahu p¥ichdzejici dodavatele kontaktovalii,
‘zatim velky zdjem o realizaci nejevi. Uvitdme prileZitost,
kterd by ném umoZnila alespon ziskdnd predstavy jekd v naSem
oboru vyroby jsou moZng technickd Yefen{ vedouc’ k energetickym
Uspordm. V pripad® Vasi mo¥nosti v¥pomoci rédi doplnfme dalSi
informace a zabezpelime Va¥i ndvit&vu v podniku.

S pozdravem Na dal3{ spoluprdci se t&3{
T O F A Atbrachtics
' staini podnik
uW43NhumuMnguummhuﬂh

FAZLE

Ing. Miroslav Polék

Yeditel
TELEFON BANKOVNI SPOJENI 1Co DALNOPIS TELEGRAMY
Jablonec a. N. 655 41 mms bln'h jabloneca. N. 125 164 106418 Tofs, jablonecnadnisow

o
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4/ stiw.;ioi stav :
B/ moinosti energetiokyfeh uspor

K tomuto dopliujl komentdis

$
ad &/ Primfrmim gdro 20&&;1:2&:33:3:&'& iuk;itopn#
pufilgai+8 1300 - 2000 ¢ 7?&- Dop u z, séroten 350 Xrabu
| epelné enex, apﬂov véué
‘ e;froby. Taplo a: vyrdhL ve kotlioh.

Spotieba- tepla sdgo ina. v grat Fidemd sdgobd
R T B R B i
LOTY VoL ("] e 8
msm g:'%ms malou spotg'obuo ’

!oto cmrgotickd hoep»ddutvi io ve avé nil:]d;dovuti
n‘kl ne -

| zenl ﬁg on: mnena;!i t
4 uil. Kﬁ 1990 10,7 wile XK3a (1991 M
't Soad ant ta %Snmw“ b kouéu' Yo Vi iive

ce min; ongrgetiy podniky

ad B/ Zukua twsotﬂq podnﬂm Je roavriom ra 2 ddatis

a) zana palivové sdkladny
b) technologiskd gpatfens no absolutnd snifeni spotieby

&d &) Piechodsm to o nédia m na gemni .Ll;m - nedojde

k absolutni ofe tepelné
nﬁen:t nim ostid?ia 340 mil.K&s

sou&amich Lfva denovych rose
im 28 porioant JetmatiiPaiiel 8 deovy
Rizikovest tchto spelivd v mmuiim{ch eendch
seunilio plynne Investi¥nf niro¥nogt téte ukae nsrodsta-
yujn 2,0 wile X3s na realizaci QE
Je & regul. stanice & 2,5 mil, a na. rekonstmkei
kotolny (cxi 199 )- !a. rn.lim:l. té to akie Je vybae

u/gﬂ g‘“ W in.; ra.cov aevgvinwa- |
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ad b)

Po_gpracovdni projektu bude usaviena HospoddSsk4
sulouva s Plynostavem Pardubice a 1« Brnénskou
strojirnou na dod&v%:ipracio Realimce probdhne
v re 1992+ Zprovozndni pro topné ebdobi 1992/93.

Deldl akce jmou sm¥Ffovény na gm¥nu technologie
sufen{ feziva e zménu v rajiitovdn{ kontinuity dodd-
vek teple, 5 cilem anf¥eni energetické ndro¥nosti.

Soufasmé parni subdrny jou nejerom emergeticky
ndro&né, ale 1 teohno o?icky prekcnané. Probihd
ovilovini vhodnosti pouZiti kondengza’niech mebo
vakuovyoh suSic{ch komor. Krom$é niii{ spot¥eby
togla pro vlastnl suSeni by bylo mo¥fno jim p¥ifa-
dit teplo-nebo horkovsedni akumulédtory tepla

(a totéZ pro bytov§ fond)s Ti{mto by bigg odstra-

n¥na nutngst nepreirfitébo ehodu kotelny 1 v M-
nin obdobi. V pribshu pracovniho dne a tjdne by se

alovénim dr¥evniho odpadu g ’robyépfebytek vyré-
béndho tepla akumuleval pro modéni zdsobovdni
& d41e pro gdsobovdn{ pies sobotu & ned¥li (suldren
e bytl)e Bilance exsrgetikcé vyitéinosti vychdzi pro
toto priznivi. Hlavaim ;“{nosem tohoto kroku je

ora mzdevych nikiadl a spotieby mazutu (plynu)

preg sobotu & ned¥li, kdy nen{ edpadové dfevo
& virobye Déle dojde k \spofe el. energio p#i
odstdvee kotelny (instal. p¥{kon 120 X¥)s Rozbox
tohoto kroku g hlediska ggpor Jo zpracovédn. Nenf
véa%ngpraoovina investidn{ ndro&nost, kterd bude
gna (susict komory pouze g dovozu)e

Pals{l rezervou je soud¥amné sdsobovén{ objektd tep-
lem z parntho vytdpdnie Vyménfkové stunice e teplo-
vodn{ rozvody s moinosti regulace by nejenom umoZ~
nlly dalsi snifen{ energetické gpotreby, ale i ndh-
radu goutamych J1¥ opotFebovanych rozvedd s vellou
porushovosii.

Dalsi edroj rozervy ve spotiebd energie je u vzdu-
chotechniky. Znadénd &4st prostor s drevoobribdcimi
stdoji jJe vybavena odeév pridem? odsét{ teply
vzduch Je g% ¢yklonml nevyniiv&n. LloZnosti rekuperace
nejsou ovéfeny (vzduch s &F evnim prachem ?)

nhzgraoovina Jo také varianta instalace kotle na
spalovdni vyhradné dr¥evnfho odpadu égiliny a prach
£ cyklond & kusovy edpad £ nevyufitého Feziva) jui )e
spaloviny na pevném roftu s rulnim gakl{ddnim ku-
8ového paliva e ¥nekovym poddvdnim odpadu z oyke



lonlle MoZné uZitd kotlo na gpal. difeve odpadu

8 rychlym zapalem ug lm) by :miiiilo soudasné prosg-

toao 8 uvdd oh kot]. do provosuihs
gtavu (eca 1 hod..na. 0% gpale d¥eve

od_)adu). Rowadz pii uiitip :]ed.noﬁelového kotle lze

predpoklddat vysai U¢innoste Stavebnd jsou prostory

po tenio kotel pripraveny u scufaané kotelny.
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Mochcni!c
planlnovq

1 - mechanikovd 27 - sarhlkowy froud

lifta
2 zdvis hlavy 28 - warilka
- hlavs 29 - jazyekovd lifta
4 - ndsadka 30 - protichytad
S « kladivko 31 - ndsadka
protichytate
6 - poduiks 32 - tkanice
7 - kladivkovd 33 - fazytek
libta
8- 24véds podusky M - 2dvis iazytku®)
Jevrut sdvésy 35- prulina jazvéku
10 « jodisko 36 - gpodex
11 - jazytkovi 7 - 12itka
poduiks 38 - tdvis spodku
12 - pruiina hlavy 39 . 1aniika dusicka -
13- poutko niavy «0-chyd
14 - dusitko 11 - drdt enviale
15 - stavi 42 - drdt tkan ce

16 - stavéci Jroubek 43 - pilot
17 - dusttkovy drét 44 - pdka podulkv

18 - prutina dusltka 45 - konzola
nechaniky
19 . spodnt dusitkory 46 - [dtkave $roud
dilek :
20 - 2dvés dusitka 47 - Jroub konsoly

21 - dusitkovd 48 - blavice
podulka

22 - dusttkové ty¢ 49 - sloupkovd lifta

23 - ¢ervik 50 - sloupek

24 - dhelntk 51 - spojka

35 - vidlicovy droub 52 - zdvés spojky

36 - cardltkovs lidta 33 - sloupkovy
{roubek

®) Souifst nani v obedzke misorndea: vy
* shytoje so pn u mechanik stasiich typd

ON 89 1101

obr, 1



RESOURCE MANAGEMENT ASSOCIATES 520 Uivesity Avenue

of Madison, Inc. Suite 300
Madison, Wi 53703 U.S.A.

Telephone: 608/283-2880
Facsimile: 608/283-2881
Telex: 469 453

ENERGOPROJECT 18 APR 91
ATTN: MR. MALEK
FAX: - 011-42-2-87-96-58
TEL: 011-42-2-6835024
Re: TOFA

ALBRECHTICE, CZECHOSLOVAKIA

Dear Mr. Malek:

For the TOFA plant, please refer to information on insulation and
steam valves attached to our letter of April 15 concerning the
Branik brewery. Again, for this plant please make a list of the
number of valves required, the steam pressure and flow, and the
valve pipe sizes and types. Additional information on the Jordan
Valve Mark 86 (2 sheets) is attached.

Water valve information was also include with the Branik brewery
letter of April 15th. For the TOFA plant, please make a list of
the number, size, flow rate and type of valves required.

Sincerely,

Dave Shi ;

pley .

copy:William C. Dries
RMA Madison



APPENDIX I
Photographs



1. The new condensate and steam lines. From left to right: Robert Anderson (RMA),
Peter Hubner (TCFA Power Engineer), B. Malek (Energoprojekt) and Jiri Hubner
(TOFA Technical Director).

2. Piping insulation. Peter Hubner (left) and William Dries (RMA).




Uninstalled heating control valves. From left to right: Robert Anderson, Peter
Hubner, and William Dries.



APPENDIX J
List of Abbreviations



AC
amps
atm
bar
BTU
cfm
cm
cm’
60
Cco,
DC
°C

°F

°R
eff

ex air
Geal
GlJ
gph
gpm
GWh
H,
H,0
H,SO,
hectare
hectoliter
Hg
hr
Hz

J

kcal
Kcs
kg
Kgcc
kJ
km
kN
kPa

kV
kVA
kVAr
kW
kWh
Ibs
liter
m

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 monoxide
carbon dioxide
direct current
degree Celsius
degree Fahrenheit
degrees Rankine T[°R] = T[°F] + 460

efficiency

excess air

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

U.S. gallons per hour

VLS. gallons per minute

gigawatt hours = 1 billion watt hours

hydrogen

water

sulfuric acid

10,000 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

= kilegram = 22046 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 heurs

= pounds

= 0.2642 U.S. gallons = 0.03531 cubic feet

= meter = 39.37 inches

T[°C] = 5/9*(T[°F] - 32
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m? = square meter = 10.76 square feet

m’ = cubic meter = 35.31 cubic feet

ma = milliampere = 0.001 amperes

MCal = megacalorie = 1 million calories

metric ton = 1 thousand kilograms = 1.1023 U.S. tons

mg = milligrams

min = minute

MJ = megajoules

mm = millimeter = 0.03937 inches

MPa = 1 million pascals = 145.04 pounds per square inch

MVA = megavolt-amperes

MW = megawatt = 1 million watts

MWh = megawatt hours = 1 million watt hours

NG = natural gas

nm = nanometer

Nm? = cubic meters at standard conditions of temperature and pressure
(20°C and 1 atmosphere)

NOy = nitrogen oxide

0O, = oxygen

P = pressure

PC = personal computer

ppm = parts per million

psi = pounds per square inch

psig = pounds per square inch (gauge)

R = thermal resistance

S = second

SO, = sulfur dioxide

sq ft = square feet

Tcal = teracalorie = 1 trillion calories = 3.968 billion BTU

T = temperature

\% = volts

VArs = volt-amps (reactive)

VSD = variable speed drive

yr = year
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