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1 EXECUTIVE SUMMARY

11  Introduction

This energy audit was performed in accordance with the program financed by the Umted States
Agency for International Development (USAID) according to Delivery Order #30 The given project
provides making energy audits at 24 industrial Ukrainian facilities The aim of the project 1d setting-
up independent Ukraiman energy servicing companies (ESCOs) To implement the said task the
company Burns and Roe Enterprises, Inc (General Contractor) invited Ukraimian engineers These
specialists were taught to the methods of making energy audits in the USA and to the principles of
organizing operation of ESCOs Making energy audits at industnal facilities contributed to practical
preparation of ESCOs

Energy audit making included visiting for a week an enterprise by a group of engineers that usually
consisted of two or three people So, one week was not enough for making a complete energy audit at
the plant, as mainly large plants were chosen for making energy audits In many cases there occurred
a necessity to focus the energy audit works on one processing line or on one plant department
Hence, the given audit 1s based on what we really managed to do for a week Though the audit
already includes a whole set of recommendations for the plant management, 1t 1s expedient to make a
complete integral energy audit of the plant It 1s desirable that the plant management should invite
specialists prepared within the framework of this project to continue the work, which must bring to
improvement of the whole situation with energy consumption at the plant and to making the full list
of the measures to be used to improve the energy consumption at the plant

12 Prmcipal findines

During November 24 to 28, 1997 a group of energy auditors performed an energy audit at the Open
Joint-Stock company “Lviv Bus Plant” (OJSC “LAZ”)

The basic products of OJSC “LAZ” are buses for different purposes and of different modifications

The plant has both main, and ancillary production units providing a completed production cycle, but
1t has no 1ts own sources of thermal energy supply

OJSC “LAZ” 1s quite a large user of thermal energy, electric power and water In 1996 purchasing of
energy resources cost above one million USA dollars

Being a large user of thermal energy that 1s bought from a Thermal Power Plant, the plant has a set of
problems with respect of the efficiency of utilization of thermal energy

- low efficiency of steam consuming equipment, which 1s accounted for by absence of steam
traps,

- significant losses with the secondary boiling steam

- low percentage of the condensate return

Insufficient efficiency of electric power energy utilization can mainly be accounted for by the
operation modes of the compressor stations



Efficiency of the plant 1s also worsened by 1nadequacy of the installed capacities to the actual
production volume and because of a one shift operation mode of the plant

While making the audit, there were found a lot of attractive opportunities for improving the energy
efficiency of the enterprise, both by improving the energy efficiency of the production, and at the
cost of short-term measures (up to 1 year) that do not require large investments, and by implementing
the middle-term measures (up to 2 years) that require capital investments

Implementation of the proposed measures without taking mnto account interaction of the projects will
make 1t possible receiving the following savings

e saving of electric power - 4,978,000 kW h (the cost 1s USD 267,319),
e saving of thermal energy - 6,431 GCal (the cost 1s USD 280,347),
o saving of natural gas - 37,750,000 m’ (the cost 1d USD 3,133)

The costs on energy resources 1s USD 550,779 per year, providing that the costs of commissioning
and implementation of the proposed measures are USD 461,752

At the same time the amount of emissions of harmful substances into the atmosphere (CO, SO,, NO,
and ash) decreases by 86 75 tonnes per year

After choosing by the plant priorties concerning implementation of energy conservation
opporturuties (ECOs), when mailing financial estimations of the measures to be implemented,
interaction of the projects should be taken into account

The plant has got reserves for further energy saving, therr implementation will require a more
detailed energy audat

13 Recommendations

The below table shows a list of energy conservation opportunities (ECOs) identified for the
enterprise The table shows the estimated savings as well as the cost savings for the measures with
the implementation term of up to on year These measures are recommended for their
implementation as soon as possible The plant management 1s recommended to consider the 1ssue of
implementation of the other measures when financial opportunities become available

To encourage the facility to implement energy efficiency and energy conservation, USAID 1s
contributing energy auditing equipment to the plant This equipment consists of standard energy
auditing instrumentation and meters that will enable them to implement an energy saving activity
This 1tem 1s shown 1n the table as ECO #1 This recommendation 1s for the plant to implement an
energy management section that would be responsible for recommending changes or improvements
1n any system that would result in energy savings

Typically, an energy management team or section would consist of the mimimum of three persons, an
engineering supervisor, an electric engineer and a thermal engimneer The supervisor would be a part
of the upper plant management, and should report directly to the plant management This 1s so that
energy usage and energy are elevated 1n importance, and that the plant manager 1s aware of potential
changes to save energy

The main directions concerning the energy conservation at the plant that are recommended after
gaining the energy audit data as follows



automatic separation of the “clean” and “ dirty” condensate (ECO #2),

monitoring the quality of condensate of the steam using equipment (ECOs #3),
automation of the condensate quality control (ECO #4),

installation of steam trapping assemblies of calorifers (ECO #5),

automation of metering the steam consumption (ECO #6),

monitoring of the temperature operation mode of the heat using equipment (ECO #7),
repairing compressed air leaks (ECO #8),

monitoring of the capacity of motors (ECO #9),

mtroduction of an automatic system for controlling the turbine compressor (ECO #10),
automation of metering electric power consumption (ECO #11),

replacement of lamps 1n the external lighting system (ECO #12),

automation of consumption of compressed air (ECO #13),

nstallation of steam traps (ECO #14),

introduction of infra-red gas-fire heating systems (ECO #15)



List of Energy Conservation Opportunities (ECOs)

ECOs Description Saving Cos of the
energy saving, | Cproject Payback
costs period,
year
Electric power, Natural Steam, Hot water, | Cold water, USD USD
1,000kWh gas, Geal 1,000 m? 1,000 m?
1,000 m3
1 Introduction of an energy management 399 3775 640 540 58,227 48,979 0 8 year
program
2 Automatic separation of clean” condensate condensate 51,205 20,664 05 year
from “dirty one 583
3 Monitoring of the quality of the condensate of condensate 6,790 1,950 0 3 year
the steam usmg equipment 159
4 Automation of controlling the condensate condensate 8,529 4,608 0 5year
quality | 97
5 Steam trap assemblies of calorifers 108 2,989 2 484 0 8 year
6 Automation of metering the steam consumption 1,535 44,745 40,040 09 year
7 Monitoring of the temperature regime for 123 3,585 1,000 0 4 year
operation of the heat using equipment
8 Repawring compresses air leaks 235 17,873 6,000 0 3 year
9 Monitoring the capacity of motors 153 8,189 6,500 0 8 year
10 Automatical system for controlling the turbine 3072 164,966 49,820 03 year
compressor
11 Automation of metering and checking the 763 40,946 40,186 1 year
electric power consumption
12 Replacement of lamps m the external lighting 171 10,400 9,755 0 94 year
system
13 Automation of metering the consumption of 185 17,873 26,116 15 years
compressed air
14 Steam traps 2,057 61,085 111,650 1 § years
15 Infra-red gas-fire heating systems 1,129 46,966 122,000 26 years
Total 4,978 3775 6,431 540 550,799 461,752
6
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14 Operation and Maintenance

It 1s typical for industrial plant management to mainly think 1n terms of production, and to want to
increase output Therefore 1t 1s sometimes difficult to think of the importance of energy and energy
costs to the operation of a plant

For Lviv Bus Plant, as with most industries 1n Ukraine, this 1s not the same Previously energy costs
were subsidized and plentiful, and energy was not a major consideration 1n plant operations

With the rising energy costs over the past few years, energy costs have now become very significant
For Lviv Bus Plant, energy costs are now about seven percent of the cost of producing the buses
Depending on the type and size of bus, this means that energy costs are approximately US $2,500 to
3,000 (about 4,600 to 5,600 hrivnias) for the typical unit

While energy and energy costs are now well understood by the Lviv Bus Plant staff, there 1s the
tendency to think mainly of having to implement large projects with the intent of saving large
amounts of energy This 1s unfortunate since many small energy saving projects exist that have very
good payback periods

A common mistake 1s 1gnoring more measures that have low savings For mstance, the installation of
steam traps might not seem as attractive as mstalling a large project such as a natural gas fired boiler
system to produce steam But these small projects are very important, and when the total number of
steam traps 1s considered, the total savings resulting from this i1tem 1s very significant

Most industries 1n Ukraine have a person or persons who are referred to as energy engineers These
people are typically responsible for ensuring that there 1s an adequate supply of energy to the plant,
not to improve the energy efficiency of the plant But with the rise in energy prices and the
uncertainty of availability of all fuels, an energy manager to conserve energy becomes important
Each plant should seriously consider establishing an energy manager position at a mimimum, and for
large 1industries, possibly even an energy management section

These people should be regularly monitoring all operations, and especially reviewing monthly energy
consumption This monthly data should be graphed and compared to previous months and years to
determine any variations in consumption Where vanations due occur, they should then determine
the cause of the variation and whether remedial action 1s required For nstance, 1f monthly
consumption increases, the reasons why should be determined and 1f appropnate, steps taken to
correct any problems

In addition, the energy management staff should also review each process, and look for energy
saving opporturnuties They should see that all cost-effective energy improvements are implemented,
beginning with items identified 1n this energy audit They should then also have responsibility to
review all proposed changes to the facility to ensure that each process 1s as energy efficient as
possible

A plant the size of LAZ should have several people working in an energy management group At a
mimimum, 1t would be good to have a thermal specialist (someone who 1s knowledgeable about
steam, hot water, and natural gas systems) and an electrical specialist There should be a third person
to manage all of the activities of this group, and to report directly to the top plant management



At many facilities the energy management section 1s assigned an energy goal, such as reducing the
overall energy usage by five percent per year while the percentage goal can vary, this type of
challenge gives industries benchmark by which the section can be evaluated And 1n industries n
Ukraine, where energy efficiency 1s just at 1ts infancy, the percentage goal could even be higher
Some 1ndustries also have an incentive program, in which employees are encouraged to submut
energy efficiency improvement 1deas These 1deas, 1f accepted and implemented, would result in a
small reward being given to the employee



2 GENERAL BACKGROUND

Chairman of the Board Mr Vasyl Petrovych TRACH
Technical Director Mr Vasyl Hryhorovych VASYLUSHYN
Chief Energy Engineer Mr Mykola Semenovych HOLIANYK

Tel (0322) 63-0558
Fax (0322) 63-6060
45, Stryiska Str , Lviv, 290618, Ukraine

21 History of plant
The enterprise was established 1n July 1945, the first buses were manufactured in 1956

Until 1991 the plant specialized in the production of medium-seating capacity buses with petrol
engines

From 1991, 1n order to improve of the competitiveness of 1ts products, the plant switched on a new
line - production of a new set of up-to-date buses of all types and sizes, and primarily on production
of big city general-purpose buses with Diesel engines During 1992 and 1993 a powerful design
administrative team of 300 people was restored, which within n a short period of time developed a
set of buses to be used 1n cities and for intercity travelling

The first industrially produced set of big city buses was manufactured in 1994 (83 buses)

As for the prospects, the plant 1s now developing a new generation of city buses of large and
especially large seat capacity

In August 1994 the enterprise was re-established as the L4AZ Open Joint-Stock Company (LVIV BUS
PLANT) In 1995 1ts property was assessed and shares prepared for sale The State Property Fund of
Ukraine approved 1n December 1996 the plan of the sale of the enterprise shares The Plant was
mcluded in a list of 200 enterprise 1n Ukraine that shall be privatized according to theirr own
schedule

In January 1997 there were sold 26 per cent of the plant shares, by the end of the year there 1s
planned to sell another 49 per cent of the shares Not less than 26 per cent of the Authorized Capaital
of the Open Joint-Stock Company will be offered to a strategic partner against 1ts investment
liabilities

Under market conditions restructuring of the enterprise 1s i progress From Aprl 1, 1997 on the
basis of the corresponding workshops there were established such subsidiary companies as “LAZ -
Tools”, “LAZ - Techno", “LAZ - ATP”

There are available at the plant all the production areas required for bus manufacture
e press-and-preparation area,

e body-production area,

e painting area,

o clectric plating area,

¢ assembling area,

¢ mechanical processing area,



thermal treatment and processing area,
casting area (color metals)

repair and maintenance services,

other areas and production lines

The structure of the plant includes 4 main production workshops, 2 buildings, 4 auxihary production
workshops, management group and 34 functional departments

The enterprise 1s located on 70 ha, the industrial production area 1s 215,000 m’, including 183,000 m’
for the basic production lines and 32,000 m? for the auxihary production lines

22 Types of products

At the present time LVIV BUS PLANT 1s the only enterprise mn Ukraine manufacturning the
following sorts of products

|

Table 2 1
Products and their percentage 1n the total sale
Percentage 1n the Prices on Nov 25,
Bus Model general 1997, US $ x 10°
production (without VAT)
volume
A-141 44
Local-route buses LAZ-695N 63 325
LAZ-695D 34
LAZ-699R 50
Intercity buses LAZ-42072 208 78
LAZ-52074 88
City bus LAZ-52523 152 68 5
Trolley-bus LAZ-52522 1 70 5

23 Number of employees

In average, as of October, 10 1997, the personnel of the plant was 4,820 persons, including
production workers - 3,243 persons
engineers - 1,381persons
non-production workers - 196 persons

24 Sienificance of the sector to economy

For LAZ Open Joint-Stock Company 1s the only manufacturer of buses for different purposes 1n
Ukraine and in CIS-countries, and 1its products are competitive, the current trend in the plant
activities 1s prospective 1n the economy of Ukraine

10



3 CURRENT STATUS OF PRODUCTION

31 Total estimated production capacity of the plant

As of January 1, 1997 the annual production capacity of the plant was 7,790 buses and trolley-buses

32 Actual production capacity of the plant

The total production volume m 1996 was 1,031 buses, an average 1s 86 buses per month

The enterprise has a possibility to increase 1ts production level up to the designed one providing there
1s a demand

33 Prospects for production development

Currently, at the cost of hmiting the profit, conveyer lines, for welding bodies and for bus
assembling, were modernized, there 1s 1n progress reconstruction of the painting complex, a line for
tube phosphotation was mtroduced and a plasma sheet metal cutting area was implemented

The markets for the buses manufactured at the plant, in addition to Ukraine, are 1n Russia and
Belarus There 1s work being carried out aimed at restoring the former markets 1 the states of the
Central Asia (1n particular - m Uzbekistan and Kazahstan) In 1996, 368 buses were sold outside
Ukraine, and 1n particular to

Russian Federation - 281 bus,
Republic of Belarus - 52 buses,
Uzbekistan -28 buses,

Other states -7 buses

One should bear in mind that despite the activities from the side of foreign competitors (ITkarus,
Karosa, Mercedes LiAZ, Scama, Volvo), LAZ-buses, owmng to their more attractive prices,
opportunity of having servicing and an opportunity of getting spare parts (some of the latter are
produced in Russia and Belarus) continue to be on demand 1n the above countries Sale of LAZ
products i the CIS-countries as well as that 1n Ukraine completely depends on the economic status
of these states, tax and legislation laws and on the mutual relations on the state level

34 Exports vs Domestic production

Based on 1996 data, 37 per cent of the plant products were sent beyond the borders of Ukraine

35 Main energy consuming equipment

351 Compressed air

Compressed air 1s mainly used at “LAZ” Jomnt-Stock Company to operate the assembling tools and

the pressing equipment The compressed air 1s provided by

e three K-250-61-2 centrifugal compressors with the production capacity of 250 m3/h and of the
power capacity of 1,500 and 1,600 kW that are nstalled in the power umt,

11



e five NDV-type compressors - 60 and 300 kW each (the production capacity of each 1s 50 m3/h)
that are nstalled 1n the compressor station

The operation pressure 1n the system 1s 5 5 barg

When the energy audit was being carried out one turbine compressor out of three was under repair

(1 compressor as a redundant one, 1 compressor was under repair) The turbine compressor provides
production of compressed air n the basic mode, the consumption peak 1s covered by exclusively
connecting the piston compressors Due to the restrictions set by the manufacturing plant the turbine
compressor 1s shutdown no more than 50 times a year

24-hour schedule of the electric power load for a compressor

on November 26, 1997
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Fig 31

Analysis of the above diagram (see Fig 3 1) for a 24-hour schedule of the electric power
consumption by a K-250-61-2 turbine compressor on November 26, 1997 demonstrates that the
maximum load of the turbine compressor coincides with the beginming of the working day and 1t
does change during the plant operation ttime On stopping operation at all basic productive areas the

consumed power capacity decreases, and at might 1t 1s 1n average 1,350 kW (85 per cent of the
nominal load)

The pipe line of the compressed air 1s designed for the pressure of 8 kgf/cm?, 1t 1s put on a trestle (a
canal on supports) The main compressed air ducts are cyclic within the workshops In accordance
with balanced consumption of the compressed air designed for production of 3,000 buses per year,
the yearly required amount of compressed air 1s 8,300,000 m?3

12



Table 3 1

Distribution of the compressed air between the basic production areas at the plant

Consumers October 1997

m’/h x 1,000 %
Body assembling workshop #2 2,040 25
Pressing and  preparation 1,290
workshop 16
Bus assembling and painting 1,240
workshop 15
Plant of Hydromechanical 1,291
Transmissions 16
Other consumers 2,470 28

Distribution of compressed air
between the basic production areas at the plant

Body-
Other assembling
consumers building #2
31% 24%

Plant of Bus assembling

Press-and-
hydromechanical and pamnting
preparation \sh
tansmissions vsh workshop

o workshop 15%

15% 15%

Fig 32

352 Steam

The steam for the plant 1s provided by the Combined Heat Plant located at a distance of about 650 m
from the heat station of the plant The processing production lines use overheated steam with the
pressure of 5 5 barg and the temperature of 235°C

In 1996 the plant consumption of the heat energy in form of steam was 25,600 Geal costing
US $746,000 The basic consuming equipment 1s as follows

electric plating tanks
drying chambers

hot water supply heaters
washing solvents heaters

13



e air screens and air-and-heating aggregates
e other technical equipment

The steam consumption 1s about 36,000 t per year, the middle flow - 18 t/h, the maximum flow -
30to 32 t/h
Table 3 2

Steam distribution between the basic production areas at the plant

Consumers January 1997 June 1997 Average
value,
%
Geal % Geal %

Workshop for fixture production 1,950 358 907 338 35

Body assembling Building #2 1,950 358 933 348 35

Mechanical processing

workshop 500 92 230 86 9

Body assembling

Building #1 320 59 154 57 6

Workshop for body assembling

and welding

Wood processing workshop 160 30 78 29 30

Administration area 290 53 141 53 50

Other areas 273 50 238 89 70

TOTAL 5,443 100 2,681 100 100

Steam distribution between the basic production areas at the plant

Admunistrations

Wood
arias processmg ~ Other production Workshop for
5% workshop areas fixture
3% 7% production
Body 35%
assembling :

building #1
6%

Mechanical
processing
workshop
9% Body
assembling
building #2
35%
Fig 33
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The heat energy 1n the stream supply system of the plant 1s used not effectively The main reasons for
that are as follows

— absence of steam traps,

— absence of automatic systems for controlling temperature and pressure,

— significant losses from the flash steam,

~ significant steam and condensate leaks through the leaks n fixtures and pipelines located n
underground canals,

— low quality of the insulation or its absence on heaters, fixtures and piping ducts,

~ significant losses of condensate due to 1ts contamunation by mixing the "clean" with the "dirty”
condensate,

— necessity to start every day the steam ducts and the equipment from the "cold" state due to
operation of the plant on a one-shift basts,

— exceeding the capacity of the installed equipment as compared to the actual load,
— absence of any instruments for metering the stream consumption and the steam parameters

There are good prospects for implementing energy conservation opportunities (ECOs)
353 Thermal energy

Thermal energy 1n form of hot water with the temperature of up to 130°C 1s used for the radiant
heating systems, air and heating aggregates and air screens

The heat energy consumption 1n 1996 was about 21,600 Geal costing US $601,000 During
10 months 1n 1997 heat energy was used only in January The heat supply reduction was accounted
for by financial relations of the plant with the CHP

Table 3 3

Heat energy distribution between the basic production areas at the plant

Consumers January 1997
Geal %
Pressing and preparation workshop 580 12
Workshop for fixture production 910 19
Body assembling workshop #2 750 15
Mechanical processing workshop 430 9
Body assembling Building #1 1,320 27
Workshop for body assembling and
welding
Administration areas 174 4
Other areas 750 14
TOTAL 4914 100
15



Heat energy distribution
between the basic production areas at the plant

Other Body assembling
production areas butlding #l
15% 26%

Admumustration
areas
4%%

Mechanical
processing
workshop
9%,
Pressing ¢ sekshon for
preparation
workshop Body assembling fixture
12% bulding #2 production
15% 19%
Fig 34

Studying the operation of the heat consuming equipment was not possible, as the existing heating
system did not function Analysis of the operation data and the observation showed that the heat
energy was used ineffectively The main reasons for that are as follows

— significant losses 1n the heat supply systems,
— no automatic control of the temperature and pressure during plant operation,
— low efficiency of the air heating,

— lack of mstruments for metering consumption of the heat energy and its parameters

354 Natural gas

Natural gas 1s used at the plant for the processing needs The basic gas consuming equipment 1s gas
heating furnaces and drying plants

Gas consumption during 10 months i 1997 was 1,390,000 m3 costing USD 115,370 The pressure of
the used gas 1s up to 0 5 barg

16



Table 3 4
Gas distribution between the basic production areas at the plant (see Fig 3 5)
January 1997 June 1997 Average
Consumers value,
%
m3 x 1,000 % m3 x 1,000 %
Pressing and  preparation
workshop 732 30 372 276 29
Workshop for fixture
production 519 213 264 199 20
Mechanical processing workshop 376 154 19 1 14 1 15
Body assembling
Building #2 234 96 119 88 9
Body assmbling Building #1 and
Workshop for body assembling 509 209 259 192 20
and welding
Other production areas 70 28 14 5 10 7 7
TOTAL 2440 100 1350 100 100

Gas distribution between the basic production areas at the plant

Other Pressing-and-
Body production areas  preparation
assembling 7% workshop
workshop #2 299
9%
Mechanical
processing
workshop

15%

Body " o Workshop

assembling for fixture
bullding #1 production
20% 20%
Fig 35

Using gas 1s a prospective strategic trend 1n the energy conservation at the plant, as gas 1s the
cheapest and reliable sort of energy sources Modern processing equipment allows to use heat from
gas combustion with high efficiency in drying aggregates, for infra-red heating devices, air heating
systems and air screens

17



355 Electric power

The electric power supply system of "LAZ" open Joint-Stock Company includes a 110-kV deep
lead-1n switch-gear “L12” with two 110/6-kV voltage transformers, four 6-kV switching substations
and 35 transformer units with the voltage of 6/0 4 kV The circuit 1s radial and sectioned

110-V switch-gear 1s on the balance of "LVIVENERGO" State Joint-Stock Energy Company Each
out of their 8 leads-in has an 1nstalled commercial meter of the active and passive power (16 units 1n
total)

The technical metering 1s provided only at two heat stations out of the four (at Switch Station #1 and
at the switch station of the power unt) on the high voltage side (6 kV) Twenty out of 35 transformer
stations has two transformers each, which makes provision of objective metering the electric power
consumption 1n relation of each connection more problematic The readings of the existing meters
are regularly recorded 1n a register-book, and based on these data the electric power consumption for
the basic production areas 1s calculated according to the approaches used 1n the industry No
continuous control of the electric power consumption 1s performed, as there 1s no corresponding
metering system

The nternal plant electric power supply system provides electric power for both the production and
non-production areas, and some separate orgamzations that are not mn 1included nto the plant
structure, these are “Institute”, Plant for Hydromechanical Transmussions, “LAZ - Tools”, “LAZ
ATP", “LAZ Techno” and others

Instrumental metering the provided electric power consumption 1s possible only for one enterprise
("LAZ - Tools") As for the other enterprises connected to the plant network, the instrumental
metering of the electric power consumption by each of them 1s problematic due to the radial structure
of the internal power supply system of the plant

The electric power used 1 the production buildings 1s approximately distributed as follows
(according to the data for October 1997)

Table 3 5
Distribution of electric power consumption between the basic areas at the plant
Average
Consumers January 1997 October 1997 value,
%
kW h x % kW h x 1,000 %
1,000
Energy workshop 702,400 38 863,300 42 40
Workshop for fixture production 92,230 55 110,500 5 525
Mechanical processing workshop | 92,230 55 110,500 5 525
Body assembling workshop 145,050 8 116,500 6 7
Workshop for body assembling
and welding
Admimnistration areas 94,880 5 52474 3 4
Other production areas 707,686 38 815,082 39 385
TOTAL 1,848,476 | 100 2,068,356 100 100
18



Distribufion of electric power consumpftion
s1c consumers at the plant
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4 FINANCIAL STATUS OF PLANT

41 Currency vs Barter

Currency vs Barter operations 1s 53 7 per cent (according to the data for 10 months i 1997)

42 Viability of plant

The profitability of the enterprise in 1997 was 2 per cent According to the information received at
the plant, due to the state on December 24, 1997, the Open Jomnt-Stock Company had no debts
concerning payments for the heat and electric energy, indebtedness for gas was 286,000 hrn

(US $154,460) that 1s to be paid by January 1, 1998
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5

Annual energy consumption 1s not stable, which 1s accounted for by both the production schedule,
and by the relations with the energy suppliers, and primarily with the CHP, that makes the task of
choosing the maimn indicators for the economic calculations and estimations of the energy

conservation opportunities more comphcated

ANNUAL ENERGY CONSUMPTION AND ITS COST

51 Annual consumption of heat energy 1 1996 and 1997

Table 5 1
Steam (Geal) Hot water (Gceal)
Month 1996 10 months 1n 1996 10 months 1n
1997 1997
January 8,680 5,443 9,424 4,914
February 331 — — —
March 315 — — —
Apnl 2,915 943 — —
May 1,331 1,718 — —
June 2,385 2,681 o —
July — 243 — —
August 1,875 — — —
September 626 — — —
Qctober — 3,106 —_ _
November 682 -— 1,521 —
December 6,453 — 10,681 ——
TOTAL
for the year 25,593 14,134 21,626 4,914
Cost, US $ 746,036 412,006 601,203 136,609

NOTE steam - 1 Geal = US $29 15, hot water- 1 Gecal = US $278
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Annual steam consumption

Geal

It 1s difficult to predict the steam consumption level, as 1t 1s connected with the loading of the
main production lines and, in some cases, with failures in the steam supply In winter the steam
consumption rises, which can be accounted for by switching on the heating aggregates The
steam consumption in 1997 decreased as comparing 1t with that in 1996, as some drying
chambers were switched from the steam heating to burning natural gas

52 Annual consumption of electric power and natural has i 1996 and 1997

Months

- ®- 1996 —=—1997|

P
Fig 51

Table 52
Gas, m’ x 1¢° Electric power, A\W h x 10°
Month 1996 10 months m 1996 10 months 1z
1997 1997
January 160 328 1,506 1,506
February 46 54 986 764
March — 50 848 617
April 247 97 1,439 1,067
May 98 98 1,025 1,291
June 76 139 1,260 1,367
July 64 159 1,260 1,613
August 117 154 1,024 1,441
September 96 155 1,033 1,363
October 156 156 1,492 1,739
November 183 — 1,646 —
December 266 — 2,442 —
TOTAL
for the year 1,509 1,390 15,961 12,768
Cost, US § 125,247 115,370 857,106 685,564

~ NOTE 1000m3=US$83, 1,000kW-h=1S$537



Annual natural gas consumption
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Fig 52

Consumption of natural gas depends on the season and on the loading of the main production lines
In winter the consumption nises as a result of increasing the load of the boiler-house to heat the
residential area The gas consumption at the plant increased in 1997 rises as some drying chambers
were switched to burming gas

Annual electric power consumption

Months
|- - 1996 —@— 1997 |

Fig 53
The chart for the annual electric power consumption shows the loading of the production facilities
during a year Decreasing of the electric power consumption mn February 1996 and i 1997 1s
accounted for by stopping the main production lines, the following gradual nising 1n the electric
power consumption 1s accounted for by loading the production facilities In winter the electric power
consumption rises, as the heating and ventilation equipment 1s switched
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53 Current taniffs on electric power and fuel 1n 1997

o The cost of 1 Geal of heat energy in form of steam
with the pressure of 5 5 barg and the temperature

of 235°C —  539hm (US $29 15)
e The cost of 1 Geal of heat energy 1n form of hot water — 51 4 hrm (US$ 27 8)
o The cost of 1 kW-h of electric power 1n correspondence

with the mutual settlements with the suppliers — 0 099 hrn (US $0 0537)
o The cost of 1,000 m> of natural gas — 1536 hm (US $ 83)

o The cost of 1 tonne of the lost condensate providing
that the percentage of 1ts return 1s not less than 45 per cent

penalty actions) — 25hm (US$135)

o The cost of 1 tonne of the lost condensate providing
that the percentage of 1ts return 1s not less than 45 per cent

(penalty sanctions) —_— 10 hm (US §$5 4)
NOTE US1$=185hm

54 Structure of the total energy consumption and its cost in 1996

The structure of the energy consumption, its cost and the specific cost of 1Gceal of heat from energy
sources are given 1 Table 5 3

Table 5 3
Energy Consumption Geal % | Cost,USS$ | % Cost of 1 Geal,
US$
Steam (P=55 barg, 36,046 t 25,593 | 35 746,036 32 292
t=235°C)
Heat energy (hot
water) 21,626 Gceal 21,626 30 601,203 26 278
Electric power 15,961,000 kW-h 13,726 19 857,106 37 624
Natural gas 1,509,000 m’ 12,223 16 125,247 5 10 2
TOTAL 73,168 100 2,329,592 100 —
NOTE Data for calculations
1,000 m’ = 8 1 Geal 1,000 m’ - US $83

1,000 kW h = 0 86 Gcal 1,000 kW-h - US $53 7
Steam - 1 Geal = US $29 15

Hot water- 1 Geal=US $ 27 8

Lower Heating Value Q% \wer = 8,100 kcal/m®

Analysis of the energy consumption structure shows that a prospective trend in the energy
conservation 1s increasing the share of the natural gas use
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55 Metering consumption of energy sources

Steam, condensate. heat energy

There are no assemblies for metering the consumption and parameters of the heat agents and
condensate at the plant The commercial metering system 1s on the CHP terntory, from where the
information about the heat consumption and parameters of the heat agent 1s every day communicated
to the plant The received data are recorded in the Chief Engineer Energy Department 1n a special
register-book At the end of the month the CHP presents the accounts for their payment by the plant

Electric power

Commercial metering of the electric power consumption 1s performed by means of active and
reactive power meters installed on the high voltage side - two at each out of eight "L12" 110/6-kV
switch-gear leads-in The readings of the meters are registered once a month by the plant staff
together with employees of "LVIVOBLENERGO" energy supplying company

Natural gas

Commercial metering of the natural gas consumption 1s performed by means of a flow-rate meter on
the basis of a narrowing device operated together with a self-registering device for controlling the
pressure and temperature Processing the measured data 1s performed every day using

There 1s no computer-based metering of the gas consumption with the precision of *1 % The
balance of the gas consumption by the basic plant areas 1s made on the ground of approximate

calculations ——
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6 PREVIOUS IMPROVEMENTS OF ENERGY CONSERVATION

6 1 The plant does not have an energy management program, although some of the corresponding

duties

are performed by the Chief Energy Engineer Each production area 1s considered

independent, and has the ability to develop their own projects Projects aimed at improving the
energy facilities took place only mn the muddle of the eighties when the enterprise was
reconstructed All the projects were evidently focused on changes i the production level, and
energy saving objectives were not project’s top priorty

6 2 The plant specialists implemented a number of energy conservation measures during 1996 and

1997

utilization of the condensate after the electric plating tanks (the temperature 1s 120 to

130 °C) for heating water for the hot water supply system,

utilization of the heat of the exhaust gases from the drying chamber to heat a washing
solution,

switching the drying chambers on gas combustion

6 3 At the Plant there has been developed Plan of Measures aimed at saving the fuel and energy
resources 1n 1997

The main measures there are as follows

Electric power

Decreasing the losses of compressed air (fixture repairing, improvement of the air supply
system, disconnection of the networks of separate workshops and areas for the non-
operation time)

Saving — 25,000,000 kW h

Power down the ventilation plants during 1dle periods
Saving — 70,000 kW h

Disconnection of power transformers for the idle periods and 1n case of the load going
down

Provision of the maximum load for the electric furnaces
Saving — 40,000 kW h

Introduction of automatic control of the turbine generator
Saving — 110,000kW kW h
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Heat energy

e Limiting steam consumption 1n winter and on 1dle days
Saving — 2,400 Geal

e Controlling the heating system and adjustment the heat networks
Saving — 50 Geal

¢ Introducing plants for heating the washing solution by means of gas combustion products

instead of steam
Saving — 240 Gcal

¢ Modermization of the drying chamber #21 to provide heating the washing solution by
means of gas combustion products mnstead of steam
Saving — 1,000 Geal

Natural gas

e Arrangement of metering gas consumption by separate areas
Saving — 4,000 m*

e Introduction a commercial metering system with the precision of +1 %
Saving — 8, 000 m®

e Modermzation of the burners m Drying Chamber #21
Saving — 9,000 m*®

The set measures are related to the available energy conservation opportunities Some of the
measures require feasibility studies and estimation of the cost of their implementation to determine
the payback period and to include them into the financial plan of the plant
6 4 At the plant there was developed a project and partially fulfilled the construction and nstallation
works aimed at reconstruction of the stream-and-condensate pipe ducts and of the condensate
pumping station (60 to 65 per cent of the estimated cost)

The project provided the following works

e putting the steam ducts and condensate lines on the trestle,

e 1nstallation of a new condensate pumping station with the condensate cooler,

¢ 1nsta]lation of water heaters, collecting tanks, pumps and pipe lines of the central hot water
supply system,

e 1nstallation of a new stream and condensate ducts 1n separate workshops

The construction works were stopped due to poor financing The cost of the remaming works 1s
550,000 to 600,000 hrn (US $300,000 to 320,000 )
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7 ENERGY AUDIT

71 Specific energy consumption 1n 1997

At the enterprise new standards of energy consumption per product unit were worked out 1n regard of
separate sorts of equipment and technological processes However, due to lacking of metering and
keeping records concerning energy agents consumption 1n relation of the basic production areas and
technological processes, these standards are of rather design and theoretical character, and they
cannot be used for assessment of the implemented ECOs

72 Measures aimed at energy conservation

Introduction of an energy management program (ECO-01)

It 1s typical for every industrial plant management to mainly think in terms of production, and to
want to increase output Therefore 1t 1s sometimes difficult to think of the importance of energy and
energy costs to the operation of a plant Previously energy costs were subsidized and plentiful, and
energy was not a major consideration 1n plant operations With the rising energy costs over the past
few years, energy costs have now become very significant

At LAZ there 1s a group of specialists who are referred to as energy engineers These people are
typically responsible for ensuring that there 1s an adequate supply of energy to the plant But with the
rise 1n energy prices and the uncertainty of availability of all fuels, an energy manager activities
aimed conservation of energy becomes important That 1s why the plant should seriously consider
establishing an energy manager position at a mimmmum, and for large industries, possibly even an
energy management section

It 15 proposed to provide the enterprise with the required measuring mstruments 1n order to identify
and quantitatively estimate the energy conservation opportumties, independently determine the
energy conservation opportunities, decrease energy consumption and keep under control energy
saving

Expected saving
- electric power - 399,000 kW h,

- natural gas -37 750 m’
- steam - 640 GCal
- hot water - 540 GCal
Project costs - USD 48,980
Payback period - 0 8 year
Automatic separation of the "clean" and "durty" condensate (ECO -02)

The condensate losses at the enterprise are between 80 and 85 per cent, instead of 55 per cent as 1t
was agreed with the CHP The main cause of an increased discharge of the condensate into the
canalization 1s mixing the "clean" condensate with the "dirty" one at the pumping station followed
then by contamination of the “clean” condensate at the CHP

It 1s proposed to install on the joint condensate ducts after the electric plating tanks and the
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phosphotation tanks automatic systems for controlling the condensate quality and 1ts discharging in
case of 1ts contamination to prevent 1ts mixing with the "clean" condensate The proposed system
automatically determines the level of the contamination, controls the valves with solenoid drives and
discharges the condensate 1nto the canalization, if the conductivity of the condensate happens to be
higher than the accepted level, as well as 1t activates the alarm system Implementation of the given
measure will enable to increase the condensate return by 15 to 20 per cent

Expected annual heat saving - 583 Geal or US § 16,213
Expected annual condensate saving - 6,480 t or US $34,992
Project cost - US $20,664

Payback period - 5 months

Monitoring the quality of the steam utilizing equpment  (ECO - 03)

One of the main causes of the condensate getting contaminated 1s imperfect sealing of the steam
heaters or "jackets" of the electric plating tanks or of some other equipment that 1s 1n contact with
possible contaminators Information concerning the degree of the condensate purity as well as about
impossibility to utilize that 1s recerved from the CHP

There 1s no performing urgent control of the quality of the condensate in regard of the steam utilizing
equipment, which does not allow to organize in due time discharging the condensate into the
canalization system for the period of eliminating the contamination cause This increases the heat and
condensate losses at the enterprise

It 1s proposed to use at the plant a portable instrument - a condensate conductivity meter Availability
of the instrument allows to arrange measurements of the quality condensate after each tank or an
equipment umit, to carry out monitoring of the whole condensate system at the enterprise and provide
fulfillment of repair works In case of activating the automatic system for discharging the "dirty"
condensate, there 1s an opportunity to check quickly the source of the contamination and arrange for
some time discharging the condensate from 1t into the canalization

Expected annual heat saving
Expected annual condensate saving

159 Geal or US $4,411
1,760 t or US $2,379

Project cost - US $1,950
Payback period - 4 months
Automatical control of the condensate quality (ECO-04)

The CHP being the steam provider for the plant sets high requirements to the quality of the steam to
be returned The returned steam 1s supplied to the "clean" condensate tanks at the CHP If from the
plant there 1s supplied "dirty" condensate, 1t becomes mixed with the "clean” condensate in the tanks,
so the CHP 1mposes penalty sanctions for the whole contaminated condensate and the lost heat

There 1s no at the plant pump station instant detection of coming to the pump station of "dirty"
condensate, which does not allow to stop in due time its pumping to the CHP and to undertake
measures aimed at 1dentification of the contamiation source

It 15 proposed to 1nstall at the condensate pumping station an Spirax Sarco automatized condensate

contamination detection system and a condensate sample cooler Implementation of the proposed
measure will enable to save heat and condensate losses by 2 to 3 per cent (set)
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Expected annual heat saving - 97 Geal or US $2,697
Expected annual condensate saving - 1,080 t or US $5,832
Project cost - US $4,608

Payback period - 6 months

Installation of steam traps on the calorifers in the wood processing workshop
(ECO-05)

In the wood processing workshop two calorifer plants are installed for heating the air supplied nto
the drying chambers In accordance with the energy balance of the plant the workshop consumes
about 3 5 per cent of the steam consumed by the plant, or 1,500 t per year The calorifer plants have
no steam traps, which significantly decreases the efficiency of their operation

In case of switching-off of the fan, the steam supply to the calorifer 1s not stopped, and the stream
“rushes” to the condensate pumping station, at the station there 1s lost due to the second boiling of
the condensate

It 1s proposed to install on each calorifer plant steam trapping assemblies with float steam traps
Implementation of the proposed measure will improve the efficiency of the calorifers operation by 10
to 15 per cent

Expected annual heat saving - 108 Geal or US $2,989
Project cost - US $2,484
Payback period - 10 months

Automatical steam consumption metering (ECO - 06)

Commercial metering of the heat energy 1s fulfilled on the terntory of the Heat Supply Station that 1s
located at the distance of about 650 m from the plant At the plant there 1s no station for metering the
consumption and measuring the parameters of the consumed steam and those in regard of the
condensate The data concermng the heat sources consumption are received from the Heat Supply
Station 1n regard of the 24-hour consumption, and they are entered into the register book There 1s
not mside the plant any techmical metering of the steam consumption in regard of separate
consumers

As a matter of act, 1t 1s 1impossible to fulfill at the enterprise a steam-and-condensate balance, to
estimate the efficiency of the heat energy utilization, to develop a standard basis as well as to
implement a system for the energy consumption monitoring and target setting

It 1s proposed to install at the enterprise an automatic system for commercial metering the steam and
condensate consumption There 1s planned to arrange a commercial stream and condensate metering
system at the central heat station #51 and a technical stream metering system 1n 6 points on the main
consuming area of the plant

From experience, the expected saving resulting from introduction of the own automatical metering

system and of introduction of the energy consumption monitoring and target setting system will be
not lower than 5 per cent
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Expected annual heat saving - 1,535 Geal or US $44,745
Project cost - US $40,040
Payback period - 11 months

Monitoring the temperature schedule of the heat consuming equipment  (ECO - 07)

The enterprise has a branched steam-and-condensate distribution system as well as a heat supply
system, and at the same time there are practically no operation pressure gauges and thermometers for
controlling the operation mode of the equipment It 1s impossible to analyze the efficiency of the heat
consuming plants, nor to calculate the specific energy consumption, nor to identify in due time
failures of the equipment

It 1s proposed to mtroduce into the plant practice a Raynger ST6 portable infrared emission
thermometer, which will enable to fulfill monitoring of the heat consuming equipment, to arrange a
regular control (1 to 2 times a week) of 1ts operation efficiency and to undertake in due time
measures aimed at decreasing losses of the heat energy The expected improvement of the heat
utilization efficiency 1s 0 3 to 0 5 per cent

Expected annual heat saving - 123 Geal or US $3,585

Project cost - US $1,000

Payback period - 4 months
Identification and repairing gas leaks (ECO - 08)

The enterprise has a branched network of the compressed air ducts While walking around the
workshops there were found compressed air leaks at the non-operated equipment The leaks were

observed at the detachable joints of the pipe lines of the stamping and pressing equipment The stop
valves for disconnecting the non-operated areas and workshops were disabled

There was no control of the compressed air supply The only instruments controlling the parameters
of the compressed air on the spots of the compressed air consumption and production were pressure
gauges During 9 months 1n 1997 the total production of the compressed air was 35,280,000 m®
costing US $268,000

It 1s proposed to use at the enterprise a portable detector of gas and air mixture leaks, which will
enable to fulfill a regular checking of the threaded and flanged joints, fixture and equipment seals as
well as to eliminate the leaks This will permit, in the opimion of the experts, to decrease the
compressed air losses at the enterprise not less than by 5 per cent

Expected annual saving of compressed air - 2,350,000 m* or US $17,873
Project cost - US $6,000
Payback period - 4 months

Monitoring the electric motor drnives capacity (ECO-09)

The electric power consumption of main processing needs (due to the data for 9 month 1 1997) 1s
about 85 per cent of the electric power consumption of the whole plant, which 1s 11,420,000 kW h
per year costing US $613,300
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One of the largest electric power consuming devices are electric drives for the pumping and
ventilating equipment

If any electric motors failed m the course of the enterprise operation, they were replaced with no
taking into consideration the nominal required capacity As the measurements showed, only n one
workshop with the pamnting and drying combined area, where the mstalled designed capacity of the
electric motors for the ventilation systems 1s 2,589 kW, even for the equipment of the same type
there are used motors of different installed capacity often exceeding the required value

Besides, taking into consideration the fact that 20 out of 35 transformer stations have two nstalled
transformers each, provision of operative control of the power factor value 1s more complicated

It 15 proposed to introduce at the enterprise an operative control of the electric power actually
consumed by the electric motors (primarily by the pumps and fans) by means of a set of portable
measuring mstruments (a clamp-on digital wattmeter) and by measuring the power factor (a power
factor meter) Implementation of the proposed measure will enable to make monitoring of the real
load of the electric motors, to analyze their efficiency and to organize their planned replacement with
more effective ones Putting this measure mto practice will enable to save annually not less than 1
per cent of the electric power consumed by the processing lines

Expected annual saving of electric power - 153,000 kW h or US $8,189
Project cost - US $6,500
Payback period - 10 months

Automatic system for controlling the turbine compressor (ECO - 10)

Analysis of a 24-hour schedule of the electric power consumption by a K-250-61-2 turbmne generator
made on November 26, 1997 showed that the peak load (of 1,600 kW) coincided with the beginning
of the working day When the working shuft was over, the load dropped down, and at night 1t was n
average of 1,350 kW, which 1s 85 per cent of the nominal load

In accordance with the turbine compressor passport data, the manufacturer limits the number of 1ts
shut-downs to 50 times a year, as each starting the compressor decreases 1ts resource not less than by
50 hours That 1s why the compressor 1s started two hours before the beginning of the shift on
Monday and 1t 1s switched off when the shift 1s over on Friday Introduction mnto the compressor
operation practice of a deep discharge mode would permit to decrease the electric power
consumption to 350 kW (22 per cent of the nominal load) But such a mode 1s possible only
providing an automatic control

It 1s proposed to install an automatic system controlling the turbine compressor The system 1s
planned to be nstalled on the turbine compressor with the capacity of 1,600 kW

Expected annual saving of electric power - 3,072,000 kW h or US $178,812
Project cost - US $49,820
Payback period - 4 months

Automation of the electric power consumption metering system  (ECO - 11)

The cost of the electric power consumed by the plant in 1996 was US $857,000 At the present time
1t 1s 1impossible at the enterprise to assess urgently the electric power consumption and 1ts efficiency,
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nor to develop an adequate guiding basis and to introduce a monitoring and targeting system

It 1s proposed to nstall and to introduce into practice at the enterprise an automatic system for
commercial and technical metering as well as monitoring the electric power consumption

There 1s planned to organize commercial metering of the electric power consumption at L-12
substation, while its technical metering 1s to be arranged at 35 transformer units From expenence
and on the ground of the expert estimations one can expect that the possible saving, resulting from
implementation of a system for commercial and technical metering as well as for monitoring the
electric power supply, will be not lower than 5 per cent

Expected annual saving of electric power - 763,000 kW h or US $40,946
Project cost - US $40,186
Payback period - 12 months

Replacement of the external lighting (ECO-12)

It 1s proposed to consider a project of replacing the DRL-250 high-pressure mercury lamps used for
the external lighting of the plant territory with DNaT-100-3 high-pressure sodium lamps while using
the currently existing fixture and the starting equipment of the corresponding capacity produced by
Interface Company (Town of Vinnytsia, Ukramne) The light flux of a DRL-250 lamp 1s 10,000 Im,
and 1ts nominal operation tume 1s 2,400 hours A DNaT-100-3 sodium high-pressure lamp of the
national production (the town of Poltava) has a longer life time - 1t 1s 6,000 hours with the light flux
0f 9,000 Im

Expected annual saving of electric power - 171 000 kW h or US $10,400
Project cost - US $9,755
Payback period - 11 months

Automation of the compressed air metering system (ECO -13)

At the present time compressed air 1s very much used at the plant on the basic processing lines There
18 a branched system of trunk pipe ducts supplying the compressed air produced in the energy
workshop and at the compressor station to the users The users are in 13 production buildings and on
production areas remote from each other But there 1s no system for metering the flow rate of the
compressed air at the places of its production, nor that on the places of 1ts consumption

The quality of the produced compressed air 1d determuned by calculation 1t by the approximate
formula 1 kW h corresponds to 10 m® Techmical metering of the consumption by separate
production areas and workshops 1s performed approximately by calculation In accordance with the
data provided at the plant, there was found that during 9 months 1n 1997 the total quantity of the
compressed air produced at the plant was 35,280,000 m® costing US $268,000

Absence of a single system of registering the compressed air consumption makes 1t 1mpossible to
assess urgently and control the consumption of the compressed air

It 15 proposed to mstall at the plant and introduce 1to 1ts practice an /TEK istrumentation system

for energy consumption metering and controlling manufactured by “ENERGY “ Research and
Production Association (the city of Kyiv) There 1s planned to arrange technical metering of the
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compressed air consumption at the outlet pipe line of the energy unit and the compressor station, at
the inlet pipe lines of the body-and-assembling building, press-and-preparation workshop, bus
assembling workshop. as well as commercial metering at the inlet pipe line of the Plant for
Hydromechanic Transmissions Introduction of such a system, due to the experts' estimations, will
enable to save not less than 5 per cent of the funds spent to produce compressed air

Expected annual saving of compressed air - 2,352,000 m® or US$17,873
Project cost - US $26,116
Payback pertod - 18 months

Steam traps (ECO-14)

The cost of the steam consumed annually by the enterprise 1s about US $895,000 In fact, more than
90 per cent of the steam consuming processing equipment 1s not provided with stream traps The
"flashing" steam 1s supplied together with the condensate to the condensate pumping station where 1t
gets lost 1n the atmosphere together with the secondary boiling stream Absence of steam traps 1s the
main reason for a significant worsening the steam parameters, while the stream 1s being transported
and distributed among the basic areas of the plant The required steam pressure (2 0 to 2 5 barg) 1s
not provided to the final consumers

Often, 1n case of decreasing the consumption of the heated medium, or 1f the fans of the drying
aggregates are dispowered, the steam consumption for the heat exchangers or calonfers do not go
down The steam 1s directly "rushing" into the condensate collecting tanks An increased pressure 1n
the condensate ducts causes problems with steam trapping at the steam consuming equipment of the
final consumers, as there 1s no required pressure difference

The steam consuming equipment without steam traps provided operates mefficiently, especially m
the mode of everyday "starting - switching-off", as the enterprise operates on a one-shift basis

It 1s proposed 1nstalling on the steam consuming equipment of steam trapping assemblies with steam
traps corresponding to the type of the heat exchangers and to the mode of 1ts operation
¢ on the steam and water heaters and calorifers - float steam traps
¢ on the coil heaters - balanced pressure thermostatic traps
e 1n the lower points of the steam ducts and steam manifold collectors - thermodynamic
steam traps

Implementation of the proposed measure will improve the efficiency of the heat exchangers, prevent
steam "rushing" and decrease the losses with the secondary boiling steam

Expected annual heat saving - 2,657 Geal or US $59,961
Expected annual condensate saving - 332tor US §1,124
Project cost - US $118,217

Payback period - 23 months

Infrared gas-fired heating systems (ECO - 15)

Heating the enterprise requires annually about 22,000 Gcal of heat costing US $555,000 35 to 40 per
cent of that are used for heating the production rooms The basic type of the operated equipment 1s
radiation heating systems and air heating systems The heat-transfer agent 1s water with the
temperature of up to 130°C
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As 1t 1s knows from experience and from the world practice, the existing heating systems are not
efficient, especially under conditions of availability of a significant amount of spare production area
and the plant working on the basis of one-shift operation while the working week includes five days
There 1s practically absent automatic maintenance of the room temperature during the operation time
and decreasing the temperature 1n the 1dle time and on weekends

Taking 1nto account the fact of availability at the plant of natural gas, there 1s proposed  to mstall on
the areas and 1n some workshops infrared gas-fired heating systems The suggested systems allow to
improve the efficiency of the heat energy utilization by 40 to 50 % and decrease the energy sources
cost by 40 to 45 %

Expected annual heat saving - 1,129 Geal or US $31,386
Expected annual saving due to gas burning - US $15,580
Project cost - US $122,000
Payback period - 31 months
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8 EFFECTS OF IMPLEMENTING THE RECOOMMENDATIONS ON
ENVIRONMENT

Saving fuel-and-energy resources that can be gamed in the result of implementing the developed
ECOs 1s directly connected with decreasing the harmful emissions mto the environment

Imitial data for calculations

According to the data from the Ministry of Energy of Ukraine, the average quantity of the harmful
emissions per 1,000 kW h of the produced electric power was as follows

CO - carbon monoxide - 051 kg
No, - nitrogen oxides - 2177 kg
SO, - sulfur dioxide - 989kg
Ash - 4365 kg

To estimate the decreasing of emissions 1nto the atmosphere 1f there 1s heat saving, the consumer has
the following average specific emissions per 1 Gceal of the produced heat providing combustion of
natural gas m the steam boilers operated at CHPs

CO - 003 to 0 04 kg/Gcal (the average value 1s 0 035 kg/Gcal)
No, - 0 26 to 0 28 kg/Gcal (the average value 1s 0 27 kg/Gcal)

Calculation of decreasing harmful emissions into the atmosphere

o The expected annual energy saving resulting from implementation of the ECOs with a short-term
payback period

- heat energy - 6,971 Gceal
- electric power - 4978,000kWh

o Decreasing of the harmful emissions 1nto the atmosphere

CO - 6,071 Cal 0035 kg/Geal +4,9778,000kWh 05 kg/10°kW h=2,733 kg
NO, - 6,971 Geal 027 kg/Geal + 4,978,000 kW h 22 kg/10° kW h=12,834 kg
SO, - 4,978,000kWh 99kg/10° kW h=49,282 kg
Ash - 4,978,000kWh 44kg/10°kWh =21,903 kg

The total decreasing of the amount of the harmful emissions - 86 75 tonnes per year

At the CHP 1n preparation of feed water for the stream boilers plants for sodium-hydrogen
cautionization are used The annual condensate saving of 9,650 t will decrease the quantity of the
regenerating solution and 1ts discharging 1nto the canalization Performing calculations of saving

NaCl and H,0O, and decreasing emissions did not seem to be possible due to absence of the required
data from the CHP
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APPENDIX A

ENERGY CONSERVATION OPPORTUNITIES
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ECO-01
ECO - 02
ECO-03
ECO - 04
ECO - 05

ECO - 06
ECO - 07
ECO - 08
ECO-09
ECO-10
ECO-11
ECO -12
ECO-13
ECO-14
ECO-15

Energy conservation opportunities

Introduction of an energy management program

Automatic separation of the "clean" and "dirty" condensate
Momnitoring the quality of the steam utilizing equipment
Automatical control of the condensate quality

Installation of steam traps on the calonfers in the wood processing
workshop

Automatical steam consumption metering

Monitoring the temperature schedule of the heat consuming equipment
Identification and repairing gas leaks

Monitoring the electric motor drives capacity

Automatic system for controlling the turbine compressor
Automation of the electric power consumption metering system
Replacement of the external lighting

Automation of the compressed air metering system

Steam traps

Infra-red gas-fired heating systems
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ECO-01 Introduction of an energy management program

Description of the opportunity

The basic instrument in decreasing energy consumption by using 1t more effectively 1s energy
management Energy management 1s a management system based on fulfilling typical measurements
and checkings providing such an operation of the plant when there 1s consumed only the amount of
energy required for the processing needs The plant management I very well aware of the benefits
given by the energy efficiency, but there are no techmcal facilities for quantitative assessment of
financial advantages of the energy saving measures

While performing the audit there were found a lot of costless and low-cost energy saving
opportunities that can become of a significant benefit

For example, estimation of the efficiency of operating the melting furnaces, fans and other equipment
of the similar will allow to operate the most efficient equipment and to withdraw out of operation the
inefficient one

Providing availability at the enterprise of a measuring system for a quantitative and qualitative
assessment of energy saving opportunities, introduction of an energy management system 1s possible

1t 1s proposed to provide for the enterprise the required measuring instrumentation to 1dentify and
quantitatively assess the energy saving opportunities, as well as independently determine the prionty
of the costs on energy saving and to decrease energy consumption and monitor energy saving

The set of the equipment that would be useful for the plant should include the following

a contactless thermometer

a wire thermoanemometer

a three-phase energy analyzer

a tachometer

a digital contact thermometer

an 1llumination meter

e an ultrasonic contactless flow rate meter
e a watt-meter

e acomputer with a printer

If a set of portable devices 1s available, there 1s proposed to introduce at the plant a position of the
energy manager It is reasonable for the energy manager to undergo a special training course 1n the
Energy Managers Training Center Center (Kyiwv City, National Technical University of Ukraine
“Kyiv Politechnical Institute”) The basic task of the energy manger 1s monitoring of energy using
systems, development of real rates with the aim of continuous monitoring for their observation by the
energy users and decreasing the total energy consumption at the plant

The issaes to be n charge of the-energy manager work with the plant personnel should be ncluded
concerning the following aspects

o traimning the plant personnel to the energy management practice,
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¢ stimulation of the plant personnel in finding energy conservation opportunities at their production
areas and 1n their workshops,

o awarding the plant personnel for finding out potential energy conservation opportunities,

¢ quantitative estimation of the economic effect for each of the energy conservation opportunities
and of the payback period for the corresponding mvestments,

¢ planning and correction of a 5-year strategy plan of the energy management development aimed at
implementation of energy conservation opportunities,

e applying for allocation of funds for on energy saving projects,

¢ 1mplementation of energy conservation opportunities 1f they are financed or costless,

e followmng-up of the energy conservation opportunities after their implementation and a
quantitative assessment of the actual saving of the costs,

o dissemination of the successful experience of implemented energy conservation projects as well as
their lessons,

¢ repetition of successful energy conservation projects at all production areas and n all workshops
at the given plant

Calculation of a vearly saving of costs

The world experience and practice prove that implementation of an energy management system by
using the above equipment can give a yearly energy saving between 2 and 5 per cent

The energy saving will be as follows

1 Electric power 15,961,000 kWh« 0025 = 399,000 kWh
2 Thermal energy 47,219 GCal « 0 025 = 1,180 500 GCal

3 Natural gas 1,509,000 m® . 0 025 = 37,750,000 m’

Calculation of a vearly saving of costs

1 If 1,000 kW h cos USD 53 7, the saving of the electric power cost will be
399,000 kW h . USD 53 7=USD 21,426
2 If 1 GCal costs USD 29 15 the saving on steam will be
25,600 GCal « 0 025 «USD 29 15 =USD 18,656
3 If 1 GCal costs USD 27 8, then the saving on hot water will be
21,600 GCal .0 025 . USD 27 8 =USD 15,012,
1n total, the cost of saving on steam and hot water will be USD 33,668

If 1,000 m* cost USD 83, the saving on gas will be
37,750 m®« USD 83 =USD 3,133

The total saving of the energy costs will be
USD 21,426 + USD 33,668 +USD 3,133 =USD 58,227

Commuissioning costs

The approximate cost of a set of the measuring mstruments 1s USD 24,000

The costs of implementation of an energy management system, as 1t 1s shown by practice, are
40 - 46 per cent of the expected saving, or USD 49,958 « 0 43 = USD 24,979

The total costs USD 24,000 + USD 24,979 =USD 48,979

The simple payback period.  USD 48,979 USD 58,227 =0 8 year ~ 10 months
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ECO -02 Automatic separation of the "clean" and "dirty" condensate

In accordance with the agreement with the CHP the enterprise shall return 45 per cent of the
condensate In fact, due to the results of the operation during 10 months 1 1997, the condensate
losses are 80 to 85 per cent The annual condensate losses are approximately between 34, 500 t or
3,100 Gceal of heat The cost of the annual heat and condensate losses 1s about

US $230,000 The main cause of an increased discharge of all the condensate into the canalization 1s
mixing the "clean" condensate with the "dirty" one

There happened that during a day and even a month all the condensate available at the enterprise was
discharge 1nto the canalhization at the CHP, as utilization of that condensate was impossible For
example, in June 1997 the condensate losses during the month were 97 per cent (3,758 t), on October
12 (254 t) and 19 (264 t) 100 per cent of the condensate were discharged

Besides the damages due to the direct losses of heat with the discharged condensate, the enterprise
bears losses due to an increased payment rate of US $5 4 per 1 tonne of condensate (the penalty
sanctions of the Heat Supply Station)

It 1s proposed to nstall on the joint condensate ducts after the electric plating tanks and the
phosphotation tanks automatic systems for controlling the condensate quality and 1ts discharging to
prevent its mixing with the "clean”" one The proposed system automatically determines the level of
contamination, controls the valves with solenoid drives and discharges the condensate nto the
canalization 1n case 1f 1its conductivity happens to be higher than the accepted level, as well as
activates the alarm system Implementation of the given measure will enable to increase the
condensate return by 15 to 20 per cent

Calculation of the expected heat saving

Improvement of the condensate return (set) - 15%
The annual steam consumption - 43,200t
The expected annual condensate saving

43,200t 015=6,480t
The heat content value of the condensate (90°C) - 90 kcal/kg
Annual heat saving

6,480 10° 90 kcal’kg = 583 2 Gcal
1 Geal of heat costs US $27 8
Cost saving

583 2 Gecal US $27 8 =US $16,213

W N —

n

~ AN

Calculation of the cost saving in resard of the payment for condensate

1 The cost of 1 tonne of the condensate lost in case of 1ts non-returning

1n addition to 45 per cent (the penalty sanctions of the heat and Power

Supply Station) - US$54
2 Annual cost saving

6,480t US $5 4 =US $34,992

Total cost saving

US $16,213 + US $34,992 = US $51,205
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Suggested equipment and 1ts cost

There 1s proposed to introduced a Spirax Sarco automated condensate contamination detection
system (CCD), solenoid valves for supplying the clean condensate to the boiler-house and the
contaminated condensate to wastes, a condensate sample cooler

The cost of the equipment (one system)

¢ condensate contamination detection system (BC 3000 controller,
S20 sensor chamber and CP sensor joint gasket, PT2 plugtail,

TP20 temperature sensor, 2'/," Mod 10 ball valves) - US $1,980
e SC20 sample cooler - US $580
e DN50 solenoid 1solation valve (2 units) - US $3,000
o DCV2-type check valve - US $180
TOTAL US $5 740

The total cost of one system with taking ito account a 30-per cent addition for transportation
services and other costs
US $5,740 13 =US $7,462
The cost of the nstallation works (set as 30 per cent of the equipment cost)
US $5,740 03 =10US $1,722
The overhead expenses (set as 20 per cent of the equipment cost)
US $5,740 02 =1US $1,148
The total cost of one system
US $7,462 +US $ 1,722 + US $1,148 = US $10,322
The total cost of two systems
US $10,322 2=US $20,664

The simple payback period  US $20,664 US $51,205 =0 4 yr = 5 months
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ECO-03 Montoring the quality of the steam utilizing equipment

One of the causes of the condensate getting contaminated 1s imperfect sealing of the steam heaters or
"jackets" of the electric plating tanks or of some other equipment that 1s in contact with possible
contaminators Information concerning the degree of the condensate purity as well as about
impossibility to utilize that 1s recerved from the CHP

There 1s no performing regular control of the quality of the condensate in regard of the steam
utilizing equipment, which does not allow to orgamize in due time discharging the condensate into
the canalization system for the period of eliminating the contamination cause This increases the heat
and condensate losses at the enterprise

It 1s proposed to use at the plant a portable mnstrument - a condensate conductivity meter Availability
of the instrument allows to arrange measurements of the quality condensate after each tank or an
equipment unit, to carry out monitoring the whole condensate system at the enterprise and to provide
fulfillment of repair works In case of activating the automatic system for discharging the "dirty"
condensate, there 1s an opportunity to check quickly the source of the contamination and arrange for
some time discharging the condensate from 1t into the canalization

Calculation of the expected heat saving (electric plating area

¢ The amount of the condensate returned per hour with taking
mnto account the quantity used for warming-up
(due to the data from the enterprise)
e Number of the annual operation hours (one-shift operation basis)
e Amount of the annually returned condensate
3,700 kg/h 1,900 = 7,345,000 kg = 7,345 t
e The percentage of the condensate returned form the enterprise
(due to the data for 1997) - 20%
¢ The amount of the annually lost condensate
7,345t (1-02)=5,876t
e The expected condensate saving (set) - 20%
e The amount of the saved condensate
5876t 02=1,175¢
o Heat content of the condensate (90°C) - 90 kcal/kg
e Annual heat saving
1,175 10> 90 kcal’kg = 105 8 Geal
¢ 1 Gcal of heat costs US $27 8
e Cost saving

105 8 Geal US $27 8 =1US §2,941 —

3,700 kg/h
1,900 h

Calculation of the expected saving on payment for the condensate

1 tonne of condensate costs (planned losses) - US $1 35
Cost saving

1,175t US$135=0US $ 1,586
Total cost saving

US $2,941 + US $1,586 = US $4,527
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The expected saving on the phosphotation area (the steam consumption 1s
1,850 kg/h or 50 per cent against that on the electric plating area)
US $4,527 05=1US $2,263
All 1n all the total saving
US $4,527 + US $2,263 =US $6,790

Suggested equipment and 1ts cost

There 1s proposed a portable instrument - a conductivity meter of the Spirax Sarco MS1 type for TDS
testing The instrument costs US $500

The cost of the mstrument with taking into consideration additional expenses (30 per cent of the cost
of the instrument)

US $500 13=US $650
The plant needs three instruments (the electric plating area, the phosphotation area, the condensate
pumping station) So the total cost of the instruments

US $650 3=TUS $1950

The simple payback pertod US $1,950 US $6,790 =0 3 yr = 4 months
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The CHP providing the plant with steam set high requirements to the qualhity of the steam to be I
returned The returned steam 1s supplied to the "clean" condensate tanks at the CHP If from the
plant there 1s supplied "dirty" condensate, 1t becomes mixed with the "clean" condensate in the tanks,
so the heat Supply Station set sanctions for the whole contaminated condensate and loses heat I

ECO-04 Automatical control of the condensate quahity

There 1s no at the plant pump station operative detection of coming of "dirty" condensate, which does l
not allow to stop mn due time its pumping to the CHP and to undertake measures aimed at
1dentification of the contamination source

It 1s proposed to 1nstall at the condensate pumping station an Spirax Sarco automatized condensate
contamination detection system and a condensate sample cooler Implementation of the proposed
measure will enable to save heat and condensate losses by 2 to 3 per cent (set)

Calculation of the expected heat saving

1 Increase of amount of the returned condensate - 25%
2 The annual steam consumption - 43,200t
3 The expected annual condensate saving
43,200t 0025=1,080t
4 The heat content of condensate (90°C) - 90 kcal’kg
5 Annual heat saving
1,080 10°kg 90 kcal/kg = 97 Geal
6 1 Gceal of heat costs US $27 8
7 Cost saving
97 Geal US $27 8 =US $2,697

Calculation of the cost saving on payment for condensate

1 The cost of 1 tonne of the lost condensate (penalty sanctions) - US 354
2 Cost saving

1,080t US $54 =US $5,832
The total cost saving US $2,697 + US $5,832 = US $8,529

Suggested equipment and 1ts cost

e Spirax Sarco condensate contamination detection system (CCD) US $1,980
e Spirax Sarco SC20 sample cooler - US $580

TOTAL
The total cost of the system with taking into account a 30 per cent addition (transportation and other
expenses)
US $2,560 13 =US $3 328
The cost of the installation works (set as 30 per cent of the equipment cost)
US $2,560 03 =1US §768
The overhead costs (set as 20 per cent of the cost of the equipment)
US $2,560 02=US $512
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The total expenses
US $3,328 + US $768 + US $512 = US $4,608

The simple payback period US $4,608 US $8,529 =0 5 yr = 6 months
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ECO-05 Installation of steam trapping assemblies on the calorifers in the wood processing
workshop

In the wood processing workshop two calorfer plants are installed for heating the air supplied into
the drying chambers In accordance with the energy balance of the plant the workshop consumes
about 3 5 per cent of the steam consumed by the plant, or 1,500 t per year The calorifer plants have
no steam traps, which significantly decreases the efficiency of their operation

In case of switching-off of the fan, the steam supply to the calorifer 1s not stopped, and the stream
“flashes” to the condensate pumping station, at the station there 1s lost due to the second boiling of
the condensate The measurements made by means of MIKRON instrument showed that the
temperature of the steam at the mput of the calonfer was 149°C, while the temperature n the
condensate duct was 135°C

It 1s proposed to imstall on each calorifer plant steam trapping assemblies with float steam traps
Implementation of the proposed measure will improve the efficiency of the calonfers operation by 10

to 15 per cent

Calculation of the expected heat saving

1 Improvement of the calornfer efficiency (set) - 10%
2 The stream consumption percentage in the workshop
against the total consumption at the plant - 35%
3 Annual stream consumption by the enterprise - 30,700 cal

4 Annual stream consumption by the workshop
30,700 Geal 0035 =1,075 Gceal
5 Expected annual heat saving 1,075 Gecal 01=107 5 Gcal
6 1 Geal of heat costs US $27 8
7 Costsaving 107 5 Geal US $27 8 =US $2,989

Suggested equipment and 1ts cost

The steam trapping assembly including the following parts (Spirax Sarco)

e DN25FT14 - 10TV steam trap - US $440

e DN25 Fig 33 strainer, flanged - US $110

e DN25 DCV2 wafer check valve - US $90

e Spare parts - US $50
TOTAL US $690

The cost of two sets of the equipment US $690 2=TUS §$1,380
The total cost of the system with taking into account the 30-% addition on the transportation
expenses and other expenses
US $1,380 13=US $1,794
The cost of the nstallation works (set as 30 per cent of the equipment cost)
US $1,380 03 =US $414
The overhead costs (set as 20 per cent of the equipment cost)
US $1,380 03 =US $276
The total cost
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US $1,790 + US $414 + US $276 = US $2,484

The simple payback period US $2,484 US $2,989 =0 83 yr = 10 months
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ECO - 06 Automatical steam consumption metering

The steam consumption at the plant 1s about 30,700 Geal (43,000 t), which costs US $895,000
(1 Geal = US $29 25) The condensate return must be 45 per cent or about 1,400 Gcal per year on the
sum of US $64,000 (1 Gcal of condensate costs US $1 35)

Commercial metering of the heat energy 1s fulfilled on the territory of the CHP that 1s located at the
distance of about 650 m from the plant At the plant there 1s no station for metering the consumption
and measuring the parameters of the consumed steam and those 1n regard of the condensate The data
concerning the heat sources consumption are recerved from the Heat Supply Station in regard of the
24-hour consumption, and they are entered into the register book There 1s not inside the plant any
technical metering of the steam consumption 1n regard of separate consumers

As a matter of act, 1t 1s impossible to fulfill at the enterprise a steam-and-condensate balance, to
estimate the efficiency of the heat energy utilization, to develop a standard basis as well as to
implement a system for the energy consumption monitoring and target setting

It 1s proposed to install at the enterprise an automatic system for commercial metering the steam and
condensate consumption There 1s planned to arrange a commercial stream and condensate metering
system at the central heat station #51 and a technical stream metering system 1n 6 points on the main
consuming area of the plant

From experience, the expected saving resulting from itroduction of the own automatical metering
system and of introduction of the energy consumption monitoring and target setting system will be

not lower than S per cent

Calculation of the expected heat saving

1 Annual heat consumption - 30,700 Geal
2 1 Geal of heat costs - US $29 15
3 The expected saving - 5%

4 The expected heat saving
30,700 Geal 0005 =1,535 Geal
5 Cost saving
1,535 Geal US $29 15 =US $44,745

Suggested equipment and 1ts cost

There 1s proposed to install JTEK metering and monitoring system manufactured by ENERGY
Research and Production Association (the city of Kyiv, Ukraine) This equipment 1s metrologically
certified 1n Ukraine and 1t 1s designed for continuous or regular measuring/registration of physical
parameters

The cost of equipment

¢ Commercial one-point metering the steam consumption - US $550
(300°C, 6 barg, D = 428 mm, G = 40 t/h)
e Technical 6-point metering the steam consumption - US $20,900

(300°C, 3/6 barg, D = 102 to 219 mm, G = 5 to 20 t/h)
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e Commercial one-point metering the steam consumption -
(90°C, 3 barg, D = 159 mm, G = 20 m*/h)

US $4,400

TOTAL
The cost of the installation works (set as 20 per cent of equipment cost)
US $30,800 02=US 36,160
The overhead costs (set as 10 per cent of the equipment cost)
US $30,800 01 =1US $3,080
The total cost
US $30,800 + US $6,160 + US $3,080 = US $40,040

The simple payback period US $40,040 US $44,745 =09 yr = 11 months
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ECO-07 Monitoring the temperature schedule of the heat consuming equipment

The enterprise has a branched steam-and-condensate distribution system as well as a heat supply
system, and at the same time there are practically no operation pressure gauges and thermometers for
controlling the operation mode of the equipment It 1s impossible to analyze the efficiency of the heat
consuming plants, nor to calculate the specific energy consumption, nor to identify mn due time
failures of the equipment

It 1s proposed to mntroduce mto the plant practice a Raynger ST6 portable infra-red emussion
thermometer, which will enable to fulfill momtoring of the heat consuming equipment, to arrange a
regular control (1 to 2 times a week) of 1ts operation efficiency and to undertake i due time
measures aimed at decreasing losses of the heat energy The expected improvement of the heat
utilization efficiency 1s 0 3 to 0 5 per cent

Calculation of the expected heat saving

1 The expected saving - 04%
2 Annual steam consumption - 30,700 Geal
3 The expected heat saving
30,700 Geal 0 04 =123 Geal
4 1Gecal of heat costs - US $29 15

5 Cost saving
123 Geal US $29 15 =US §$3,585

Suggested equipment and 1ts cost

The cost of a Raynger ST6 portable infrared emission thermometer - US $1,000

The simple payback period US $3,585 US $1,000 = 0 35 yr = 4 months
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ECO - 08 Elimination of the compressed air leaks

The enterprise has a branched network of the compressed air ducts While walking around the
workshops there were found compressed air leaks at the non-operated equipment The leaks were
observed at the detachable joints of the pipe lines of the stamping and pressing equipment The stop
valves for disconnecting the non-operated areas and workshops were disabled

There was no control of the compressed air supply The only instruments controlling the parameters
of the compressed air on the spots of the compressed air consumption and production were pressure
gauges During 9 months 1n 1997 the total production of the compressed air was 35,280,000 m’
costing US $268,000

It 1s proposed to use at the enterprise a portable detector of gas and air mixture leaks, which will
enable to fulfill a regular checking of the threaded and flanged joints, fixture and equipment seals as
well as to eliminate the leaks This will permit, in the opinion of the experts, to decrease the
compressed air losses at the enterprise not less than by 5 per cent

The practice of operating equipment consuming the compressed air shows that, at the pressure of

5 kg/cm’, a hole with the diameter of 1 mm leads to a loss of 3 5 m*/h, which corresponds to losing
annually 18,600 m® or US $141 (supposing a 5-day working week and disconnection of the
compressors for the weekends)

Calculation of the expected saving

1 Average annual compressed air consumption expected in 1997 - 47,035,000 m’
2 1,000 m’ of the compressed air cost (due to the data from the plant) - US$76
3 The expected consumption of the compressed air - 5%

4 The expected saving

47,035,000 m* 0 05 = 2,352,000 m’
5 Cost saving

2,352,000 m*> US $7 6 =US $17,873

Suggested equipment and 1ts cost

The cost of a portable gas and air mixtures detector with taking into account the transportation and
other expenses US $2,000

The plant needs 3 portable detectors

The total cost US $6,000

The simple payback US $6,000 US $17,873 = 0 34 yr = 4 months
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ECO-09 Momitoring the electric motor drives capacity

The electric power consumption of main processing needs (due to the data for 9 month 1n 1997) 1s
about 85 per cent of the electric power consumption of the whole plant, which 1s 11,420,000 kW h
per year costing US $613,300

The largest electric power consumption 1s for the electric driving the pumping and ventilating
equipment

If any electric motors failed 1n the course of the enterprise operation, they were replaced with no
taking 1nto consideration the nominal required capacity As the measurements showed, only in one
workshop with the painting and drying combined area, where the installed designed capacity of the
electric motors for the ventilation systems 1s 2,589 kW, even for the equipment of the same type
there are used motors of different installed capacity often exceeding the required value

Besides, taking iato consideration the fact that 20 out of 35 transformer stat.ons-have two installed
transformers each, provision of operative control of the power factor value 1s more complicated

It 1s proposed to introduce at the enterprise an operative control of the electric power actually
consumed by the electric motors (primarily by the pumps and fans) by means of a set of portable
measuring instruments (a clamp-on digital wattmeter) and by measuring the power factor (a power
factor meter) Implementation of the proposed measure will enable to make monitoring of the real
load of the electric motors, to analyze their efficiency and to organize their planned replacement with
more effective ones Putting this measure into practice will enable to save annually not less than 1
per cent of the electric power consumed by the processing lines

Calculation of the expected electric power saving

1 The annual electric power consumption (expected 1n 1997) 15,250,000 kW h
2 1,000 kW h costs US $53 7
3 The expected saving of the electric power consumption - 1%
4 The expected saving
15,250,000 kW hx 001 =152,500 kW h
5 The cost saving
152,500 kW h x US $53 7=US $8,189

Suggested equipment and 1ts cost

The cost of one set of the portable instruments 200 A Wattprobe and TIF 2300 Power Factor Meter,
with taking into account the overhead and transportation costs, 1s US $1,000

The cost of fulfilling monitoring and analysis of the equipment load efficiency (set) 1s US $5,500
The total cost 1s US $6,500

The simple payback period - US $6,500 US $8,189 =0 8 = 10 months
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ECO-10 Automatic system for controlling the turbine compressor

Analysis of a 24-hour schedule of the electric power consumption by a K-250-6/-2 turbine generator
made on November 26, 1997 showed that the peak load (of 1,600 kW) coincided with the beginning
of the working day When the working shift was over, the load dropped down, and at night 1t was 1n
average of 1,350 kW, which 1s 85 per cent of the nominal load

In accordance with the turbine compressor passport data, the manufacturer limits the number of its
shut-downs to 50 times a year, as each starting the compressor decreases 1ts resource not less than by
50 hours That 1s why the compressor 1s started two hours before the beginning of the shift on
Monday and 1t 1s switched off when the shift 1s over on Friday Introduction into the compressor
operation practice of a deep discharge mode would permit to decrease the electric power
consumption to

350 kW (22 per cent of the nominal load) But such a mode 1s possible only providing an automatic
control

It 1s proposed to install an automatic system controlling the turbine compressor The system is
planned to be nstalled on the turbine compressor with the capacity of 1,600 kW

Calculation of the expected electric power saving

1 The average life time of a turbine compressor providing its

lower loading (16 hours x 4 days x 48 weeks) - 3,072 hours
1,000 kW of the electric power costs - US $537
Current electric power consumption - 1,350 kW

The electric power consumption providing a deep discharging 350 kW
The expected saving

(1,350 kW - 350 kW) 3,072 hours = 3,072,000 kW h
6 The cost saving

3,072,000 kW h x US §53 7 =US $164,966

v R W

Suggested equupment and 1ts cost

The cost of a system automatically controlling the turbine compressor
(City of Mykolay1v, Ukraine) - US $21,620
The cost of the design works (set as 10 per cent of the equipment cost)
US $21,620 01 =US $2,200
The cost of the nstallation works (set as 30 per cent of the equipment cost)
US $21,620 03 =US $6,500
The cost of the adjustment works (set as 75 per cent of the equipment cost)
US $21,620 075=1US $16,200
The overhead costs (set as 15 per cent of the equipment cost)
US $21,620 015=US $3,300
The total cost
US $21,620 + US $2,200 + US $6,500 + US $16,200 + US $3,300 = US $49,820

The simple payback period US $49,820 US $164,966 =0 3 yr = 4 months
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ECO-11 Automation of the electric power consumption metering system

The cost of the electric power consumed by the plant 1n 1996 was US $857,000

At the present time 1t 1s 1mpossible at the enterprise to assess operatively the electric power
consumption and 1ts efficiency, nor to develop an adequate guiding basis and to introduce a
monitoring and targeting system

It 1s proposed to install and to introduce into practice at the enterprise an automatic system for
commercial and technical metening as well as momitoring the electric power consumption

There 1s planned to organize commercial metering of the electric power consumption at

L-12 substation, while 1ts technical metering 1s to be arranged at 35 transformer umts From
experience and on the ground of the expert estimations one can expect that the possible saving,
resulting from 1mplementation of a system for commercial and technical metering as well as for
monttoring the electric power supply, will be not lower than 5 per cent

Calculation of the expected electric power consumption saving

1 The average annual electric power consumption - 15,250,000 kW h
2 1,000 kW h costs - US $53 7
3 The expected saving (5 %)
15,250,000 kW h x 0 05 = 762,500 kW h
4 Cost saving
762,500 kW h x US $53 7 = US $40,946

Suggested equipment and 1ts cost

There 1s proposed to nstall a system for commercial and technical meterig as well as monitoring of
the electric power consumption manufactured by ENERHOZBEREZHENNIA Company (the city of
Lwviv, Ukraine) that 1s certified in Ukraine and meets the set requirements

The cost of the equipment (with 1ts 1nstallation) - US $10,270
o the basis system - US $11,892

o auxihary substations - US $5,500

e auxiliary meters - US $5,500

e cables (KVVG-type pilot cable, screened)__ (2x15) 1.200m - US $3.250
TOTAL US $30,912

The overhead costs (set as 30 per cent of the equipment cost),
US $30,912 03 =US $9,274

The total cost
US $30,912 + US $9,274 = US $40,186

The simple payback period US $40,186 US $40,946 =1 0 yr = 12 months
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ECO-12 Replacement of the external lighting

Description of the opportunities
The external lighting system includes the following lighting equipment

- decorative lighting (DRIL-125 lamps - 50 units, the total capacity 1s 6 25 kW),

- open areas lighting (G-003-2000 lamps, G-007-2000, with DRI-2000 lamps - 36 unuts),
- floodlights with DRL-400 lamps (the total capacity 1s 15 3 kW),

- Zh-001 searchlights with DNaT-250 lamps - 25 units),

- DRL-250 general lighting lamps - 245 units

The total installed capacity of the external lighting system fixture at the plant 1s 160 kW

It 1s proposed to consider a project of replacing the DRL-250 high-pressure mercury lamps used for
the external lighting of the plant territory with DNaT-100-3 high-pressure sodium lamps while using
the currently existing fixture and the starting equipment of the corresponding capacity produced by
INTERFACE Company (the city of Vinnytsia, Ukraine) The light flux of a DRL-250 lamp 1s 10,000
Im, and 1ts nominal operation time 1s 2,400 hours A DNaT-100-3 sodium high-pressure lamp of the
national production (the town of Poltava) has a longer life time - 1t 1s 6,000 hours with the hight flux
of 9,000 Im

Calculation of the annual energy saving

Electric power consumption by an SZPR-250 1lluminant equipped with a DRL-250 mercury lamp
Py =P+ Pg) coso,
where
P, =250 W 1s the power capacity of a DRL-lamp,
Py, =54 1 W 1s the power capacity of the starting fixture,
cosp =098
P,=(250+541) 098=298 Wor 0298 kW

The annual electric energy consumption by 245 1lluminants supposing 1n average a 10-hour operation
during a 24-hour day 1s

P,=P, n F,
where

n=245 1s the number of the 1lluminants,

F=10 365 = 3,650 hours - the annual stock of the illuminant operation time,

P,=0298 245 3,650=266,487kW h

The electric power consumption by an SZPR-250 illummant equipped with a DNaT-100-3 sodium
lamp

Pp=(P,+Pg) coso,
where

P,= 100 W 1s the power capacity of a DRL-lamp,

Py, =5 W 1s the power capacity of the starting fixture,

P,=(100+7)=107 Wor0 107 kW
The annual electric energy consumption by 245 1lluminants supposing in average a 10-hour operation
during a 24-hour day 1s

PP, n F=0107 245 3,650=95,685kW h
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The annual electric power saving 1n the physical terms 1f operating DNaT-100-3 lamps
P, -P,=266,487 - 95,685 =170,802 kW h

Calculation of the annual cost saving

The annual cost saving in the pecuniary form supposing that 1 kW h costs at the plant US $0 0537
170,802 00537 =US $9,200

The cost saving on purchasing DRL-250 lamps (as their life time 1s 2 5 times longer)
245 48=1US $1,200

The total annual cost saving
US $9,200 + US $1,200 = US $10,400

The cost of commissioning works

The cost of DNaT-100-3 lamps with a new starting fixture - 245 units at the price of US $30 per unit
245umts US $3 =US $7,350

The overhead costs (set as 30 per cent of the equipment cost)
US $7,350 03 =1US $2,205

The total cost
US $7,350 + US $2,205 = US $9,755

The simple payback period US $9,755 + US $10,400 =0 94 yr = 11 months

57



ECO-13 Automation of the compressed air metering system

Currently at the plant a lot of compressed air 1s used at the basic processing lines There 1s branched
system of trunk pipe ducts supplying the compressed air produced 1n the energy workshop and at the
compressor station to the users The users are in 13 remote from each other processing lines and
production buildings No instruments for metering the compressed air consumption are available at
the places of its production, nor at the places of 1ts consumption

The quantity of the produced compressed air 1s determined by calculation using the approximate
formula 1 kW h corresponds to 10 m’ The techmcal metering of the consumption at separate
processing areas and in separate workshops 1s performed approximately, by calculation In
accordance with the data provided by the plant, 1t was found that during 9 months 1n 1997 the total
amount of the compressed air produced at the plant was 35,280,000 m® that costs US $268,000

Absence of a single system of the instruments registering the compressed air consumption makes 1t
impossible to operatively assess and control the consumption of the compressed air

It 1s proposed to install at the plant and introduce 1nto its practice an /7EK instrumentation system
for energy consumption metering and controlling manufactured by ENERGY Research and
Production Association (the city of Kyiv, Ukraine) There 1s planned to arrange technical metering of
the compressed air consumption at the outlet pipe line of the energy unit and the compressor station,
at the 1nlet pipe lines of the body-and-assembling building, press-and-preparation workshop, bus
assembling workshop, as well as commercial metering at the inlet pipe line of the Plant for
Hydromechanic Transmissions Introduction of such a system, due to the experts' estimations, will
enable to save not less than 5 per cent of the funds spent to produce compressed air

Calculation of the expected saving

1 Annual consumption of the compressed air — 47,035,000 m®
2 1,000 m3 of the compressed air costs US §76
3 The expected saving
47,035,000m3 005 = 2,352,000 m3
4 The cost saving
2,352,000 m® US $76 =US $17,873

Suggested equipment and its cost

ITEK system for 6 points — US $20,930
Starting-up & commissioning works (set as 20% of the equipment cost)

US $20,930 0,2 =US $4,186
TOTAL US $20,930 + US $4,186 = US $26,116

The simple payback period US $26,116 US $17,873 =1 46 yr = 17 months
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ECO-14  Steam traps

The enterprise consumers steam costing annually about US $895,000 In fact, more than 90 per cent
of the steam consuming processing equipment 1s not provided with stream traps The "flashing"
steam 1s supphlied together with the condensate to the condensate pumping station where 1t 1s
discharged into the atmosphere together with the secondary boiling stream Absence of steam traps 1s
the main reason for a significant worsening the steam parameters, while the steam 1s being
transported and distributed between the basic areas of the plant The required steam pressure (2 0 to
2 5 barg) 1s not provided to the final consumers

The measurements data received 1n the course of doing the energy audit are given 1n the table

Steam pressure, barg Temperature, °C

At the outlet from the CHP 55 250

In the main plant steam duct 40 195

At the outlet from

Heat Station #51 at the Plant 16 140

At the nlet to the mamn building 20 160

At the imlet to the assembling

and tests workshop 11 130

Often, 1n case of decreasing the consumption of the heated medium ,or 1f the fans of the drying
aggregates are dispowered, the steam consumption for the heat exchangers or calorifers do not go
down The steam 1s directly "rushing" into the condensate collecting tanks An increased pressure in
the condensate ducts causes problems with steam trapping at the steam consuming equipment of the
final consumers, as there 1s no required pressure difference

The steam consuming equipment without provided steam traps operates inefficiently, especially n

the mode of everyday "starting - switching-off", as the enterprise operates on a one-shift basis during
a five-day week

Approximate calculation of the heat losses due to absence of steam traps

1 Annual steam consumption by the plant - 30,700 Gcal
2 Percentage of the steam processing equipment
with condensate returning (set) - 60 %

3 Annual steam consumption by the processing equipment

30,700 Geal 06 =18,420 Gceal
4 Decrease 1n the efficiency of the steam consuming equipment (set) - 10 %
5 Annual heat losses

18,420 Geal 01 =1,842 Geal

6 1 Gcal of heat (steam) costs US $29 15
7 Annual cost of the heat losses

US $1,842 Geal x US $29 15 =US $53,694

Approximate calculation of the losses with the flash steam

1 Pressure in the condensate receivers (reading from the pressure gauge) - 0 7 barg
2 Diameter of the vent line (2 units) - 150 mm
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3 Approximate steam flow from the vent line
at the pressure of 1 barg (from a reference table
for the speed of 5 m/s)
4 The number of the annual operation hours (the enterprise operation
schedule)
5 The amount of the steam discharged into the atmosphere
335kg/h 1,985 h=664,975 kg = 665 t
6 Steam specific enthalpy at the pressure of 1 barg -
7 Annual heat losses
665 10°kg 646 5 kcal/kg =430 10° kcal = 430 Geal
8 1 Gecal of steam heat costs
9 The cost of the annual heat losses
430 Geal US $29 15=US $12,535
10 The cost of 1 t of the lost condensate (set as the average value
between the planned price (US $1 35) and the fine (US $5 4)
11 The cost of the condensate losses
665t US $3 38 =US $2,248
12 The total cost
US $12,535 + US $2,248 = US $14,783

335kgh

- 1985 h

646 5 kcal/kg

US $29 15

- US $3 38

It 1s proposed 1nstalling on the steam consuming equipment of steam trapping assemblies with steam
traps corresponding to the type of the heat exchangers and to the mode of 1ts operation

¢ on the steam and water heaters and calorifers - float steam traps

¢ on the coil heaters - balanced pressure thermostatic traps

e 1 the lower poimts of the steam ducts and steam manifold collectors - thermodynamic

steam traps

Implementation of the proposed measure will improve the efficiency of the heat exchangers, prevent

steam "flashing" and decrease the losses with the secondary boiling steam

Calculation of the expected saving

The expected annual heat saving (an approximate estimate)
The annual cost saving
Decreasing the losses with the flash steam (set)

PN =

5 The expected heat saving
430 Geal 05 =215 Gceal

6 The expected condensate saving
665t 05=332t¢

7 The annual cost saving
US $14,783 05=US $7,391

The total cost saving US $53,694 + US $7,391 =US $61,085
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Suggested equipment and 1ts cost

o A float stream trapping assembly, flanged, BS 4504, of steel (a float steam trap, a strainer, FT43-
10TV disk check valve)

- DN25 - US $690

- DN40 - S $1,300

- DN50 - US $1,570
e Thermostatic steam trap (DN20 BPT 21U, flanged, BS 4504) — - US $250
e Thermodynamic steam trap (DN20 TD32F, flanged, BS 4504) - US $260
e Stop valves, flanged, of steel

- DN50 - US $350

- DN40 - US $240

- DN25 - US $195

- DN20 - US $180

Approximate number of the required equipment

1 Steam and water heaters and calorifer plants
e Float steam traps
DNS5O - 5 umits US $1,570 5=1US $7,850
DN40 - 5 units US $1,300 5=1US $6,500
DN25 - 35 units US $690 35 =US $24.150

TOTAL US $38,500

2 Coil heaters
e Thermostatic steam traps
DN20 - 20 units US $250 20=US $5,000

3 Steam ducts and collectors
e Thermodynamic steam traps
DN20 - 20 units US $260 20 =US $5,200
4 Stop valves
DN50-5umts  US $350 5=US $1,750

e DN40-5umts  US $240 5=US $1,200
e DN25-35umts US $195 35=US $6,825
e DN20 - 40 units __US $180 40=US $7.200
TOTAL US $16,975
The total cost of the equipment - US $65,675

The total cost of the equipment with taking into account a 30-% addition for the transportation and
other costs

US $65,675 13 =US $85,378
The cost of monitoring the steam and condensate equipment as well as that of precise choosing the

equipment (set as 10 per cent of the equipment cost)
US $65,675 01=1US $6,568
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The cost of the nstallation works (set as 30 per cent of the equipment cost)
US $65,675 03 =TUS $19,703

The overhead costs (set as 10 per cent of the equipment cost)
US $65,675 01=1US $6,568

The total cost US $85,378 + US $19,703 + US 36,568 + US $6,568 = US $118,217

The simple payback period US $118,217 US $61,085 =1 94 yr = 23 months
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ECO-15 Infra-red gas-fired heating systems

The enterprise requires annually for heating about 22,000 Geal of heat costing US $555,000 35 to 40
per cent of that are used for heating the production rooms The basic type of the operated equipment

1s radiation heating systems and air heating systems The heat-transfer agent 1s water with the
temperature of up to 130°C

As 1t 1s knows from experience and from the world practice, the existing heating systems are not
efficient, especially under conditions of availability of a significant amount of spare production area
and that the plant operates on a one-shift basis There 1s practically absent automatic maintenance of

the room temperature during the operation time and decreasing the temperature n the 1dle time and
on weekends

Taking 1nto account the fact of availability at the plant of natural gas, there 1s proposed  to mstall on
the areas and 1in some workshops infra-red gas-fired heating systems The suggested systems have a
set of advantages as compared to the traditional ones

e Typical saving between 40 and 50 % of the heat energy

e Reducing the draughts and air movement, so increasing work force comfort and eliminates dust
circulation problems

e Rapid heating a room to the required temperature

e Systems can be zoned so to provide varying zoned temperatures and operating times

e Opportunity of introducing antomatic controlling during the 1dle time and on weekends
o Opportunity of introducing energy management

e Easy mstalling and servicing

It 1s proposed to nstall a new heating system 1n the mechanical processing workshop

Calculation of the expected energy saving

1 Annual heat energy consumption for heating purposes

(due to the data from the plant) - 2,258 Geal
2 1 Geal of heat costs US $27 8
3 Efficiency improvement (set) - 50 %

4 Annual heat saving 2,258 05 =1,129 Gcal
5 The cost saving

1,129 Geal US $27 8 =US $31,386

Calculation of the cost saving 1f to switch on gas-fired heating systems

1 The efficiency of the plant (set due to the data from the manufacturing companies) - 95 %
2 The calonfic value of natural gas - 8,100 kcal/m’

3 The quantity of the gas required for generating 1 Gceal of heat

1,000,000 kcal 8,100 kcal/m® 095=130m’
4 1,000 m’ of gas costs US $83

5 The cost of the gas required for generating 1 Gcal of heat with taking
into account 30-% overhead costs
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(130m® 1,000m®) US$83 13 =US $14

6 Annual heat consumption - 1,129 Geal
7 The current cost of 1 Geal of heat (1n accordance with an agreement
with the Heat Supply Station) - US $27 8

8 The cost saving
1,129 (27 8 - 14) = US §$15,580

The total cost saving US $31,386 + US $15,580 = US $46,966

Suggested equipment and 1ts cost

There 1s proposed to use mfra-red gas ceramic heaters operated on natural gas of a low pressure of
200 to 300 mm H,0, the capacity of the heater 1s 10 to 15 kW

The approximate cost of the equipment on the basis of the average figures - US $10 per 1 m® of the
area to be heated

The area of the mechanical workshop (approximately) - 4,200 m*
The cost of the equipment 4,200 m* US $10 =US $42,000

The cost of the commussioning works (the cost of the project, certification, gas supply line,
installation works, the overhead costs) 1s set as equal to US $80,000

The total cost US $42,000 + US $80,000 = US $122,000

The simple payback period US $122,000 US $46,166 =2 6 yr = 31 months
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SPECIFICATIONS FOR RECOMMENDED EQUIPMENT
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ECO - 02

Automatic Contaminated Condensate Drainage System - 2 systems

Designation  monitoring the total dissolved solids (TDS) to detect the condensate contamination
and avoid getting of the “durty” condensate into the boiler feeding system, alarming,
generating 4 to 20 mA signal for the automatic controlling the solenoid valves,
automatic dramning the contaminated condensate

Measurement Capacity
TDS 0 to 2,500 ppm
or conductivity 0 to 3,000 ps/cm

Setting

a controller (220 V, 50 Hz)

conductivity sensor

temperature sensor

stop valves

sample cooler

check valve

solenoid valves

Condensate temperature - up to 150 °C

Condensate pressure - up to 86 psig (up to 6 barg)
Model CCD from Spirax Sarco, or an equivalent

Approximate cost of the order -  US $13,200

Spirax Sarco, Inc
P O BOX 119 Allentown, PA 18105, USA
Fax (610) 433-1346

or

Armstrong International, Inc
816 Maple Street, P O 408, Three Rivers

Michigan 49093, USA
Fax (616) 278-6555
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ECO - 03

Portable Conductivity Meter - 3 units

Destination  metering the conductivity (TDS) of the boiler condensate and feeding water

Measurement ranges

0 to 200 ps/cm

0t0 2,000 ps/cm

0 to 20,000 ps/cm
Temperature 0 to 50 °C
Accuracy + 1 5 % at the temperature of 25°C
Resolution + 01 ps/cm
Model MSI from Spirax Sarco, or an equivalent
Approximate cost of the order US $1,800

Spirax Sarco
P O BOX 119 Allentown
PA 18105, USA

Fax (610)433-1346

or

Armstrong International, Inc
816 Maple Street, P O 408, Three Rivers

Michigan 49093, USA
Fax (616)278-6555

or

Davis Instruments
4701 Mount Hope Drive
Daltimore, MD 21215, USA
Fax (410) 358-0252
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ECO - 04

Automatic condensate contamination determination system - 1 system

Destination  monitoring the total dissolved solids of the condensate to determine 1ts
contamination and avoid getting the “dirty” condensate into the boiler feeding system,
alarming 1n case of rising the salt content above a permutted (set) value

Measurement range
TDS - 0 to 2,500 ppm
or conductivity - 0 to 3,000 ps/cm
Setting
e controller - 220 V/50 Hz
e conductivity sensor
e stop valves
o sample cooler
o check valve
Condensate temperature - up to 150°C
Condensate pressure - up to 86 psig (up to 6 barg)
Model CCD from Spirax Sarco, or an equivalent

Approximate cost US $2,940

Spirax Sarco, Inc
P O BOX 119 Allentown, PA 18105, USA
Fax (610)433-1346

or

Armstrong International, Inc
816 Maple Street, P O 408, Three Rivers
Michigan 49093, USA
Fax (616) 278-6555
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ECO - 05
Steam Trap Assembly - 1 assembly
Destination removal of condensate from the steam and water tube heat exchanger

1 Float steam trap with an mnternal thermostatic air vent - 1 umt

¢ 1nlet steam pressure (operation pressure) - 43 psig (3 barg)
e return line pressure - 14 psig (1 barg)
e enter condensate load - 1,320 Ib/h (600 kg/h)
o safety factor - 3
e type of connection - PN16 Flange
o flow direction - horizontal
e matenal - 1ron, steel
2 Straner - 1 umt
e Diameter - Due to the steam trap diameter
e Type of connection - PN16 Flange
e Screen - stainless steel, 0 8 mm perforation
¢ Flow direction - horizontal
e Matenal - 1ron, steel
3 Plate check valve - 1 unit
e Diameter - Due to the steam trap diameter
¢ Type of connection - PN16 Flange
e Maternal - steel
4 Spare Parts

e Complete set of gaskets for the steam trap and strainer
e Strainer screen, 0 8 perforation

5 Stop valve - 2 units
e Diameter - Due to the diameter of the steam trap
e Matenal - ron
e Sealing - bellows type

Models from Spirax Sarco

- DN40 FT43 - 4 5TV Float Trap, flanged BS4504 PN16 with a thermostatic air vent , or
an equivalent

- DN40 Fig 33 Strainer, flanged BS5404 PN16, or an equivalent

- DN40 DCV2 Wafer Check Valve for fitting between BS4504 PN16 flanged, or an

equivalent
Model DN40 A2-type bellows sealed stop valve, flanged BS4504 PN16, or an equivalent
Approximate cost of the assembly US $1,940

Spwrax Sarco, Inc
P O BOX 119 Allentown, PA 18105, USA
Fax (610) 433-1346
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or

Armstrong International, Inc
816 Maple Street, P O 408, Three Rivers, Michigan 49093, USA

Fax (616)278-6555

or

Institute of Technical Physics of Ukraine
2-A Zhihabov, Ky1v
252057, Ukrame

or

Joint Stock Venture Krolivets Fitting Plant
25 Franko Street, Krolivets Town
Sumy Region, 245060, Ukraine
Fax (05453) 9-71-04, 9-58-92

or

Joint Stock Venture Slavhorod Fitting Plant
Slavhorod Town,

Dnepropetrovsk Region, Sinelnitkovo District
323130, Ukrame

70



ECO - 06
Automatical steam consumption metermg system - 1 unit

Destination  automatical commercial and technical metering and keeping records of
consumption of the overheated steam, printing out the mnformation through the RS
232 mterphase, monitoring the current parameters, alarming when the parameters are
above the set values, restoring the data in case of dispowering for the period not
longer than 10 days, etc

Commercial metering the steam flow m one spot (250°C, 6 barg, D = 428 mm, G =40 t/h)

Technical metering the steam flow 1n five flow (250°C, 3/6 barg, D =102 t0 219 mm, G =5 to

20 t/h)

Commercial metering the condensate flow 1n one spot (90°C, 3 barg, 159 mm, 30 m*/h)

Basic error £15 %

AC power supply 220 V+ (10 to 15 %), 50 Hz

Ambient temperature +5 to +40°C

DERZHSTANDART of Ukraine Certificate

Turnkey order fulfilment manufacture, delivery, installation, metrological qualification, mamtenance

Approximate cost of the system US $30,800

Research and Production Association “Enerhiya +”
37 Peremoga Prospekt, Building 22

Kyiv, 252056, Ukramne
Fax (044)241-70-38

or

Enerhozberezhennia Company
3/26 Ternopilska Street
Lviv, 290034, Ukraine

Fax (0322) 72-55-91

or

ITK Automatika
Post Box #7, Kyiv
254053, Ukraine
Fax (044)211-82-44
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ECO -07
Portable Thermometer for Non-Contact Temperature Measurement - 1 unit
Destination measuring the external temperature of the heat emitting equipment
Measurement range 0 to 1,000 °C
Accuracy + 0 5 % of the full scale
Resolution 1°C
Power supply A battery
Option 220-V rechargeable battery pack
Warranty 2 to 3 years
Model ST6LS from Davis Instruments, or an equivalent
Approximate cost US 5499

Davis Instruments
4701 Mount Hope Drive
Daltimore, MD 212215, USA
Fax (410) 358-0252

or

Wahl Instruments, Inc
5750 Hanuum Ave , Culver City
CA 90231, USA
Fax (310) 670-2840

or

“Termoprylad”
3 Naykova Street
Lviv, 290053, Ukraine
Fax (0322) 63-13-61
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ECO-08

Destination

Power source

Model

Portable Ultrasound Leak Detector - 3 units

detection of the natural and compressed air leaks 1n flange connectors, fittings,
processing equipment

A storage battery
220 V / 50 Hz rechargeable battery pack

EPD-500S kat from £PD, or an equivalent

Approximate cost of the order - US $4,500

EPD
14 Hayes Street, Elmford
New York 10523, USA
Fax (914) 347-2181

or

Superior Signal Company, Inc
PO Box 96 Spotswood, NY08884, USA

Tel (908) 251-0800
Fax (908) 251-9442

or
— Dawis Instruments
4701 Mount Hope Drive

Daltimore, MD 21215, USA
Fax (410) 358-0252
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ECO-09
Clamp-on Digital Power Datalogger - 1 unit
Destination metering the electric power parameters of the electric motors

Measurement capacity

e true power - up to 1,000 kW
e apparent power - up to 1,000 KVA
e power factor - 03t010
e peak current (DC, AC) - 1,000 A
e peak voltage -
-AC(40to 400Hz) - 750 V
-DC - 1,000V
Option - 3-phase adapter

Model 382060 from Davis Instruments, or an equivalent
Approximate cost US $680

Davis Instruments
4701 Mount Hope Drive
Daltimore, MD 21215, USA
Fax (410) 358-0252

or

TIF Instruments, Inc
9101 N'W 7% Avenue
Miami, Florida 33150, USA
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ECO-10

Automatical Turbine Compressor Controlling System - 1 system

Destination  automatical controlling the operation modes of the K-250-61-2 turbine
compressor

Turbine specifications

e production capacity - 250 m*/min

o CTM-1500 electric motor

e outlet air pressure - 9 barg
Model UKAS-AM-1, or an equivalent

Approximate cost of the system US $49,820

Open Jont-Stock Company Priskonunfo-Yug
P O BOX 76, Mykolay1v,
216081, Ukraine
Tel (0512) 32-70-56
Tel /Fax (0512) 21-71-53

or

Open Joint Stock Company Orhrnrghoavromatyka
19 Druzhba Narod1v, Ky1v
Ukraine
Tel (044) 269-5673
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ECO-11

Automatizing the metering and keeping the data concerning the electric power consumption
- 1 system

Destination  automatical commercial and technical control of the electric power consumption,

printing out through the RS 232 interface, checking the current parameters, alarming the parameters

rising above the set values, restoring the data m case of dispowering for the period longer than 10
days, etc Operation with power meters - 3-phase induction ones provided with pulse forming
cireutts, or electronic ones having a pulse output Addressing the collection and storing mformation
block from a PC for the data 1n regard of the electric power consumption by each user during the
current and the previous days Calculation, systematization and storing the data concerning the
electric power consumption (the true and apparent ones) during a day, a month, quarter, and the cost
of the electric power consumed by each user, as well as that concerning the total electric power
consumption Keeping separately data concerning the cost of the electric power consumed during a
day and a month by each tanff zone (the mght, semi-peak and peak ones), the limits of the tanff
zones shall be easily changed Plotting the daily electric power consumption due to each user as well
as the total consumption, viewing the diagrams and tables Viewing the data in relation to the current
electric power consumption due to each user The system time synchronization

Commercial metering the electric power flow (the true and apparent power) 1n nine points
Techmical metering the electric power flow (the true and apparent power) 1n 35 points

Types of communication telephone (switched, fixed), radio communication, HF communication,
commercial successive interphases

Basicerror £15%

AC power supply 200 V + (10 to 15%), 50 Hz

Ambient temperature +5 to +40°C

Derzhstandart of Ukraine Certificate

Turn-key order fulfillment manufacture, delivery, installation, metrological qualification,
maintenance

Approximate cost of the system US $30,912

Research and Production Association “Enerhiva +”
37 Peremoga Prospekt, Building 22
Ky1v, 252056, Ukraine
Fax (044) 241-70-38

or

Enerhozberezhennia Company
3/26 Ternopilska Street
Lviv, 290034, Ukraine

Fax (0322) 72-55-91

or
ITK Automatika
Post Box #7, Kyiv
254053, Ukraimne
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Fax (044)211-82-44
or

NIKI ELVIT LPI
5 Kn Roman, Lviv
290005, Ukraine
Tel (0322) 72-88-35
Fax (0322) 72-88-47
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ECO-12
Replacement of the External Lighting Lamps - 245 units

Destination  provision of the common external lighting of the plant terrtory by
DNaT-100 high-pressure sodium lamps with EIPRA-100 starting-up equipment

Operation current - 12A

Nomuinal light flux - 9,000 Lm

Power supply voltage - 190to 242V
Approximate cost of the order - US $ 7,350

Open Joint Stock Company Polrava Gaseous-Discharge Lamps
3 Zavodska, Poltava, Ukraine
Tel (0532) 66-09-01
Tel /Fax (0532) 66-49-90

or

Interface Firm
39 Chekhov, Vinnytsia, Ukraine

Tel (0432) 35-20-14
Fax (0432)35-11-48

or

® Philips Lighting Co
200 Franklin Square Drive
Somerset, NJ 08875
- (908) 563-3000
1-800-631-1259
Fax (908) 563-3114
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ECO -13
Automatized system for compressed air metering

Destination  automatized technical metering and keeping data concerning the
compressed air consumption, printing out the information through the RS 232
interface, checking the current parameters, alarming the parameters rising above the
set values, restoring the data in case of dispowering not longer than for 10 days, etc

Technical metering the compressed air flow 1n 6 ponts (dried air 6 to 9 barg, D = 102
to 219 mm, 100 to 200 m’/h)
Basic error =1 5%
AC Power supply 200 V + (10 to 15%), 50 Hz
Ambient temperature +5 to +40°C
DERZHSTANDART of Ukraine Certificate
Turnkey order fulfillment manufacture, delivery, installation, metrological qualification,
maintenance

Approximate cost - US $27,500

Research and Production Association “Enerhiva +
37 Peremoga Prospekt, Building 22

Kyv, 252056, Ukraine
Fax (044) 241-70-38

or

Enerhozberezhennia Company
3/26 Ternopilska Street
Lviv, 290034, Ukraine

Fax (0322) 72-55-91

or
ITK Automatika
Post Box #7, Kyiv
254053, Ukraine
Fax (044)211-82-44
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ECO-14
Steam Trap Assemblies

Destination  removal condensate from the steam ducts and heat exchangers

1 Float steam traps with internal thermostatic air vent

Inlet steam pressure - 43 psig (3 barg)
Return line pressure - 22 psig (1 5 barg)
Type of connection - PN16 flanged
Flow direction - horizontal
Materal - 1ron
Diameter DN50 - 5 unats
DN40 - 5 umts
DN25 - 35 umts
Model FT43-10 TV flanged BS4504 PN16 from Spirax Sarco, or similar ones
2 Stramers
Type of production - PN16
Screen - stainless steel, 0 8 perforation
Flow direction - horizontal
Material - 1ron, steel
Diameter DN50 - 5 unts
DN40 - 5 units
DN25 - 35 umits
Model Fig 33 Strainer, flanged BS4504 PN16 from Spirax Sarco, or similar
ones
3 Plate check valves
Type of connection - interflange
Materal - steel
Diameter DN50 - 5 units
DN40 - 5 units
DN25 - 35 units
Model DCV?2 Wafer Check Valve for fitting between BS4504 PN16 flanged

from Spirax Sarco, or similar ones

4 Thermostatic steam traps, flanged with an internal strainer

Inlet steam pressure - 43 psig (3 barg)

Return line pressure - 22 psig (1 5 barg)

Diameter DN20 - 20 units

Model DN20 BPT 21V, flanged BS4504 PNI6 from Spirax Sarco, or similar
ones
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5 Thermodynamic steam traps, flanged, with an internal strainer

Inlet steam pressure - 70 psig (5 barg)

Return line pressure - 22 psig (1 5 barg)

Diameter DN20 - 20 units

Model DN20 TD32F, flanged BS4504 PN16 from Spirax Sarco, or similar

ones

6 Stop valves, of steel, flanged, bellows sealed

Diameter DN50 - 5 units
DN40 - 5 umts
DN25 - 35 units
DN20 - 40 units
Model A3 bellows sealed stop valve flanged BS4504 PN16 from Spirax

Sarco, or similar ones

Approximate cost of the order - US $65,675

Spirax Sarco, Inc.
P/O/BOX 119 Allentown

PA 128105, USA
Fax (610)433-1346

or

Armstrong International, Inc
816 Maple Street, P O 408, Three Rivers

Michigan 49093, USA
Fax (616) 278-6555
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ECO -15
Infra-Red Gas Fired Heating Systems

Destination  heating the production buildings/

Main Specifications

Fuel - natural gas

Heat capacity of a plant - 16to 15 kW

Blowing gas pressure - 100 to 200 kgf/m?
Types of heaters - tube or ceramic heaters

Space - Ray Division
Gas Fired Product, Inc
P O Box 36485
Charlotte, NC 28236, USA
Tel (704)372-3485

or

Fostoria Industries, Inc
1200 N Main Street
General Products Division
Fostoria, OH 44830 - 1911, USA
Fax (419)435-0842

or

Institute of Gas within National Academy of Sciences of Ukraine
39 Dehtiarevska, Kyiv

252113, Ukraine
Fax (044) 446-88-30

or

Robutnia Open Joint Stock Company
28 Yefremov, Lviv

290013, Ukraine
Tel /Fax (0322) 35-10-68
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MS1 Conductivity meter,
the essential instrument

for every boilerhouse

The importance of TDS testing
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for ail these purposes a conductivity
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The MS1 meter
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Using the MS1 mcter
Opcrating the instrument is very
straightforward fde il the noutialised
sample remn oture should be v naaren

The instrument has three range switches
0 200p5/em 0 2mS/cm and 0 20mS/um
Light emittng diodes indicate the range
sclected Stmply selcct the highest range to
start with (night hand button) then switch
to the lower ranges to obtain a more
accurate reading The display will
autoinatically indicace 1 if an
inappiopriately low range 15 selected

[Fa 1csultan ppm ts requited muluply the
uS/em resuleby ) 7 for a ncutral sample ac 25 C

Using the extension lead

Conductivity probus measure the ac
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portable instrument
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v | Wide selcctable range for

accurate readings

v | Automatic switch off saves batteries

v 1 Can chedk operation of
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UN 1) 2U 23 32 40 al E] 34U TUU 142 130 20U
>TO0 oTaepcTtvn 3 g 13 22 25 15 72 103 133 237 340 588
200 ovaepctun 4 [$] 10 17 23 37 58 83 124 186 2068 4b4
Tina nepesona Cy (Anrn ) = ky x 057 Cy (CIHAY =ky x 1 17
O6o3HayeHne B 3akase
OuneTp nosywxa Cnavpake Capko Fig 33 DN25 ¢ dnaHuesbimn
coeaunenvamu BS 4504 PN16 c xoxyxom n3 Hepxasewowew
cTanu u Avametrpom orsepcrui 0 8 mm
ACNQNBI0BIrHE DARMOIO MG MANET Gol T OrpanmerQ ECITH MECTHMAMK NDIBWIB MK JXCINYS THUM YCTINCR NN NIDIME TR HVXE YR IBrereiX, \5
C UENNO COBENWENC TBOBANWR QANNOID WIREAWS Mbl OCTABAREM 33 COGOM NDABO HismerdTs Bf0 TEXMINECKWE X3DAXTEOHCTHRM @ Copynght 1995~



Pazmepbl (opueHTUposouHbie) B MM DN 15 po 50
PNIG | AS2129 ANSI TThow.ank ,/ N
on A A A 8 C cerkn  Macca s N
- ] 130 70 ) Ziod TBxr Y \
3 Y 37 ER 30 30 Tox 27 < P \ L=~
< oy oy ) Sa 152 aor 3~ «r II '\ l’ s . - -
g = i = 225 ) o0 «r ; - S AN
= T S - & 230 Buor D f xdo Sy A \
3 P 223 T 300 = or CERG ! =y [P
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= G0 =00 200 300 310 Yg B30 «r v I HANF S ! !
080 280 480 343 E T7as 870« NS LN A S
200 oCdo 398 598 435 730 10 1530 r S Y o W SN
ZNST — rasMepel A — UN 15 & 20 ANST 150 Vv =T LY
DN 25 200 ANSI 125 ,\} Vo7 i J
MpucoeanHeHns KPaHa HUXHER fPOAYBKK WMNAWM ApeHama \ ,,(-75’,33 v\ i
Ons JCTawQBKW KPAH3 HUKHEW MPOLYBKM wAW APEeHaxa 8 v\.:::é!')(!.,.}\\\ S
xpbiwke 10%eT OuiTh SHINOAHEHO OTBEACTUE CAEAYHW X 4 %'?q AT
Da3imepos
Faamep Qunbrtpa rosylxkn KpaH HwWXHEW "pOLYBKW
Kpan apenaxa 5
T2 T i
20w 25 1z 7 ==,
32w 30 T /M P
50 TV Vi "{,%’J‘;:—---,\
65 80 100 mn 125 V7 2N e Y
v rd
T50 125 200 Z A 2 J’c‘ Ve~
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|t A -
DN 65 go 200
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/ s \
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] ey V3 r
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Y PemMoHTHoIM pasmep
MoHTax
OunbTp NOBYWKY CReAyeT yCTaHasnwueaTh 8 HafpasieHun
nOoTOKa Yk33aHHOM HA KOPNyce B8 BEPTUKANbHOM uau 5
roow3oHTansHaM TpyBonposoge
3anacHsle 1acTu
MNMocTasnaemMouie 3an4acT NOXA3dHbl CNACWHLIMU AUHUAMY
[BeTanw MokalaHHble WTPUXOBbIMM AVHUAMW B KayeCTee
3anuacTev He NoCTasNRINTCA
MOUTABITAEMbBIE JATIHAUTHA S

CeTea OunbTpa NOBYLKHK s
Yxaxute matepuan pasmep nepdopauny Konu4ecTso oTEepCTUN

A paameo HuabTPa A0BYWKU PexomMeHayemMbie 3aKpy4MBaAKOUWNE YCHUAUA
ipoKnaaxa xpbiuky {J W) J [
Hao0p wnnaek ¥ raexk Kpbillkn ) unu =
DN 65to 150 (8 wt) n N = H
ON 200 (12 wr) BeranniD YR} = ™M
O603HayeHne B 3aKaze 2 2053
MNpw 3akase scerfa MCNONbL3yUTe HAUMEHOBAHUA NpPUBRAEHHBbIE 55 100 110
8 xonorke “flocTasnpemule 3an4acTv”™ W ykaswigaure pasmep w -
Mn uLTPa AOBYWIKY M HEOOXOAWUMLIX 0TBepCTwMi ig :?8 :g‘s’
Mpumep 1 CeTxa GuALTPA NOBYWKK HEPXABEIOWER CTANG C S0 180 210
nepcopauviey 0 8 Mm ans dunbrpa nosywku Cnaitpakc Capko 5 185 M12 % 40 20 24
Fig 33 DN 63 80 M12x40 | 3035
100 M16 x S0 70 77
125 M16 x 50 80 88
150 M20 x 60 100 110
200 M20 x 70 90 100
s
PIr8Xarco DunsTp-nosywka u3 4yryna Fig 33 T1-S60-03 ST issve 2
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IOnckoeble o0paTHble KJlanaHbl TUna
DCV 1, 2, 3

Onucanue

Oucxosbie oBpaTHble knanade: Tuna DCV 1 2 v 3 paspaboTansl
ans ycrtanosku mexay ¢naduamu Onw 7006HLI ann
npuvenesud 8 WUPOKOM CrexTpe cpeg 8 TeXHONoruyecxax
nuHMSX C ICTeMax rOpAYen 804 Napa u KOHASHCaTa

Orpan-leHme npuMeHeHusq

oCcVvi

KopnyC COOTBETCTBYET MAaKCUManbHOMY AasneHuio PN16
Pwi0D Maxkc varsHoe pafodee pgasred e 6 ar

TMO  Marc imansHags paBouas Temneparypa 250C
MaxcumManocHOe aasjeHue X0N0AHOrC ruapasaun4ecxoro
wcnuiTaHus 24 atn

Munumansraa paGosas Temneparypa 5S0C

DCv2 DCV3
PN4Q PN4Qo
40 atm 40 am

Koonyc CooTBeTCIayeT mMaxkC AABNeHno
PMQ Maxkcamansioe padouee nasnexnve
TMO  MaxcumanoHaa paBodas Tesneparypa
CO CTaHQ3RTHON NPYHUMHON unun

APYXUHOW DR CUMbHLIX HArpy3ok 3C0C 300C
£e3 noyXuHbL 300C 400C
ZLICOXQTE 4NenaTypHas NpPyxuHa u3 Hukenesoro cnnasa 400C
Munnmansras padosan Temneparypa 90C S0C

Ouanazon pabounx napameTpoEr
DCV1

3 4 21

(. 260 = = BO3MOXHbIA BLIGOP MSATKUX YIUJIOTHE: Ui
200 ! Viton (2% Macen v ragos)—TeMneparypHbie orpaHuaeda 15Co-250T
2 EPDM (ons 80£H)—TemMnepaTypHble orpanvenns 50 C a0+ 150C
= 150 <
2 400 Kpusas MaTepuansl
) HACHILLEHUTT
c 50 napa N ferann Mareovan
é 1 Kopayc DCv1 Bporaa wS521050
o 0 4 8 12 16 pcvz DeppuTHan epX.CTank NS51-313
[NasneHve atm oCcva AYCTEHMTHAR HEPX CTANL WS 1581
2  Dwnex AYCTBHUTHAR HEDX CTANL BS 129318511
3  Owxcatcp npyxurs AYCTEHUTHAR HEDX CTaft 85 14-332165 11
DCV 2 u DCV 3 Cranaapras npyxura AyCTEHUTHAR HEDX CTAAL BS 200 316 S 42
Mpy»aarHa ANR CrunbHL AyCTEHWTHAR HEPX.CTAL B85 2050316542
o 400TA 8 HArgysox
= 300 \ BoCoxaremresaTypran
< 3 CN oy Heenemnaves Mimonic §0
__—————-—_——_‘
5 200
a ’;(;maﬂ \ OTxpuiBaloWiee pasneHue, MaTMm
2 100 HACHILLIEHYH CranpapT nepenag aasnenvi ¢ Hynessim [TOTOKOM 1 NPYXuUHb
3 Aapa 5 W3 HUKENeBOoro Cfl1asa
- 0 w Hanpasnenue noToxa
o] 10 20 30 40

DasaeHve atu
DCV 2 v 3 Ge3 npyXuHo unn
DOCV 3 ¢ npyxuHOW 13 HUKENeBoro cnaasa
£ —~C — 0D —DCV2wuJCcoCTaHaapTHON NPYXUHON

A-—8—-C—D-—

Ej Hepabouan 06nacTb AN8 AAHHOMO M3fenus

Paamepsbl n coeguHeHusd

DN 15 20 25 32 4050 65 80 100

OCV 1 21 3 moryT GbiTs yeTaxosnexst Mexay £ and H tvna 8310
8S4504/0iN PNE6 10 16 25 40 JIS 5 10 16 20 dnaHuessie
coeanHeHna CO CneayrtiMvu UCKNIoHEHUAMN  —

DN 40 50 80 wu 100 — He ycraHasNvBaOTCA Mexgy dnaHu.
coepmHennsmu JIS S

DN 65 v 80 — He ycTaHasnAusawTCR Mexay ¢naHuessiMu
coeamHenusmu E Tuna B8S10

BOaIMOXHbLIA B8bIGOD NPYXUH

XKeCTkre RPYXUHbE 01 CXeM XOTNOBE0W NTarensHon Boas  Ans
paamepos no DN 65 8 mopensx DCV1 u DCV2

Huxenesuin CNAas QN TemrlepaTypst ONA TemnepaTypsl Bolue
400 C ans scex pasMepos Tonbxo 8 mMogenax DCV3

ON 15 20 25 32 40 50 65 80 100
w 25 25 25 27 28 2% 30 31 33
w 225 225 225 235 245 245 25 255 265
w_ 20 20 20 20 20 20 20 20 20

Tam rae tpe6GyeTcs HU3Koe 3Ha4eHMe OTKPBIBAIOWErQ AaBne4ws
803MOXHA YCTaHOBKAa KnanaHos 6e3 MpYXWH B BEPTUMKANbHLX
Tpybax ¢ HanpasAexHrMemM NOTOKAa CHW3Y 8BEPX

Bes npyxuHbl
2] 25 25 25 35 4 45 5 55 65
ReCTine APYxnHul OKONO fUU MaTtTMm

CTaHD.aprI 3annpaHusd

CrangapTHeie Knanats: cootsercrayat DIN 3230 wacts 3 BN 2
BoamoxeH 3aka3 xnanaHoe cooTsercrayowwmx DIN 3230 wacts
3 BO3 Msrkue ynnorHesms cootaercrayioT DIN 3230 wacts 3
BN1 n 801 « nocrasnsTcas ANA pas3nuyHbix nepenanos
[aBneHnn

CraHpapTsl
Waneme paspaGoTaHo U NPOM3BOAWTCA 8 COOTBETCTBMM ¢ BS 7438

pie)

HICNQMBIOEINHE LINHOMD HILEAHA MOANET Gl Th OMDIHHNEI0 ST MECTHOMI NDIBHAT M IRCIUTY3 FAunH YCTIHORNEHM NAPIMETD N MR e YKIIIHHDIX
C uenm CoBEOWENC [areOra WIOEAWA Mbi OCT 33 COBON NPARO KIMErATH r0 TEXNMNECXUE XIPAKTEOACTHIN

@ Copynght 1594 QO
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Pa3smepsl (opueHTUposguHbie) B MM

Macea ke
ON A 8 c c g F OCv1  OCV2 w3
15 60 43 a8 6 29 5 013 an
20 655 33 43 Q 7 20 019 Q17
28 ElsE] EE) = "2 .- 25 J32 028
32 -2 ] ol 3 ~5 32 0s 047
-C < 3 3 J. 3 -0 0=~ 054
32 1] 32 33 2Q ™ 9 120 R3]
38 Tl 5 1a 16 975 85 187 184
ac 15 123 128 Q ns 30 242 221
100 184 134 148 20 130 100 381 331
Onarpamma noTepu p[asneHusd
< 200 | | - 50 ¥
= | | ‘ L 3]
-~ 1 +1-30 E
= 100 " 20
70 — -
3 < M) =
: @ — et §
2 4 IR EE ey - g v s o 11 31 B
Z 20 ] /14/] “%‘ 1 Tt ’5
é 4/ /‘%ijk///‘ 4’/—:5 E
= 10 14/1 MLT 0“ '@ = -3 ;
= Tt ﬂ'}ﬂ‘ 7 2 3
g 7 A b AI/" \s) = 7 il =
£ 5 T TN 2 s e
3 LA T =" 0l - Lri|k1 &
I3 3 Ny - a
a A LTS &t N 3
2 T W\ 2 g X
gt os 8
@ 1 T 03
Pl 1 Tt
07 T T 02
) }
05 A 7 i
03 RN ] | a1
001 002 00s 01 02 05 1

MoTeps gasnenvs atm

Ownarpamma rnoTepvn A3aBNeHAs Npw OTKPLITOM xnarade npw
Temnepatype 20 C

Yxa3aHHbie 3IHAYEHUR MNPWMEeHWMMbl ONA KJAanaHos C
YCTAHOBMEHHLIMK NPYXKMHAMN PaBoTaAoWNX B rOPU3CHTANIBHOM
ngToKe an BEPTUKANLHOM NOTOKE HE3HaYNTefNbHbIE Pa3nusna
BCTPEYAIOTCA TONMLKO B CAYYAe YACTUYHOrQ OTKPLITUA KAanaxa
pacdukn NPeacTaBAEHHBIE BuIWE aKTyansHel NPy Temnepatype
soam 26C —Ans onpegeneHuna nepenana AaBneHua 4N\ ApYrux
KNAKOCTEN Heo6X0aNMO NOACHMTATL Y UCNONL30BATL Ha rpadmke
o6bemM pacxogda s04bl  3XBWBANEHTHeI 06bemy pacxona
ncnonbL3yemoun KNAXoCTH

Vo —_— v
1000
Vw = JKBMBANEHTHbIV O6beM pacxona 8oAbl B A/C uau MY/
4
Q = [INOTHOCTL XWUOKQCTY B Kr/m?

\ = 06beM XnakocTu i/c nam M3y

Wndpopmauwio 0 nepenane AaBfeHWs NS napa CxaTtoro so3ayxa
W rasoe MoOxHO nony4uts 8 Cnaupakc Capko

O6o3HavYeHne B 3akase

DOCV 3 ancxosbit 0GpartHeiv KNanaH Tvna ANR YyCTAHOBKY MEXay
¢pnaHuammn BS4504 PN25

Kopnyc xnanaHa mMapxvpyercs chegyiow iM o6pasom

Moo va s eresIooTas CTanCaiIn am sETan M HECKIAA [OK
Cranagitnm meTanvendm oo
—_ Foy=aea MR CUB-cATYIR  CraHaiTHe s MeTaN e 5K

— Cranaagmras Noy»aea Lrox, yrnoTHer e CoCTE0M Viton
- Crangagman nopasa Laox yromerrna cocTaeom EPOM
- Bes npyswe Dyrox YO e COSTIR0M VDN

B3 npysawnd Jirox, yrGHerom cocTaecm 570M

- Foy=ra oM GIrex My [yox yuon-er+sm Cocrasom Vion
- Moyxea A A eX FMYaK.  [Iox YVOTHEH-oM COSTaa0M EPDM
- Xranarms, coate. 0N 3230 «wacme 3 BA3

[Ons coveTaHuR CTIHAAPTHOW MPYXWHE C METANANYECKHM
[MCKOM He CYWECTBYET COOTBETCTBYIOWESH MAPKUPOBKU

QdopmneHue 3akaza
DCV 3 DN 40 [uckosauii o6paTHuiv Knanad Cnarpaxe Capko ¢

KOPNYCOM ®3 ayCTEHWTHOW CTanu [NR YCTAHOBKWM Mexay
¢nanuamu 8S10 rafn "E”

LEETLEREE
1

-~ O P

SOl

Moowa s panena Qrana

Ouckossie ofpaTHuie kananaws Tuana OCV  goaxHet
YCTaH3aBAMBATLCA B8 COOTBETCTEWMW CO CTPEnNKOA HanpasneHwus
noTOKa MOKAa3LIBAOWEN AENCTENTENLHOE HANPaBNEHWe NnoToKa
cpeawb:

KnanaHo € NpyXWHaMW MOryT YCTaHasnusaTeCs 8 no6on
nnockocT KnanaHwo 6e3 npyXvH QONAXHL YCTaHas MBaTLCA B
BEPTUKANbHLIX TPyGax ¢ HanpaBNeHWeM ROTOXa CHU3Y BBERX

Ju3adin xopnyca no3sonser npyucnocatnmneaTs ero K paiauyHbim
dnaHuessM coeqUHeHuAam [nA BEeHTPOBKW kaanaHa 8
Tpy6onposopne xOpAyc Knafnaka noBOPa4YusaeTca Ao
conpuxocHoseHun ¢ 6ontamu padwema dnadua I7o nogpobHo
ONMCEHO B MHCTPYKUMU NQ YCTIHOBKE MOCTABAREMON C KAKIDLIM
knanaHom DCV

Mpumeyanune [ucxoswme xnanaHs DCV He noaxopsTt ans
WCfonsL30BakuMa 8 MECTax C CYMABHOW Nynbcaumen NoToxa
HaOpumep noGNM3OCT# OT koMmapeccopa

sptra
p /g;arco

Avckosbie o6paTHbie kKnanaust Tuna DCV 1, 2, 3

Tl P134 05 STissue?
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M3onupyrowme knanaHbl ¢ CUIb@POHHbIM
yruloTHeHnem A3

OnucaHve
@naHuesble OKOH4aHWA U INA CTbiKOBOW CBapKu CUNbPOHHOE
YANOTHEHME u3oNupyrwve kKnanaHsl N8 napa xoHAaeHcara wn

804HLIX CUCTEM = Pr— =
Ycnoeua orpaHudeHus @) 8
DN15 150 DN175 300 7
KoHCTpyKuMa Kopayca PN 40 PN 25 == ==
Makc rpeaycmoTpeHHas Temnep 400 C 400 C =
Makc xonoaHniit rwapasa tect 60 atu 38 atu
PaGouuit amana3oH (PN 40) DN 15 — 150 -I'
O 400 i
. ‘ =
= >f\\ 0/
Z e 3
g 200 — = 6 (=D
[u] u
g 100—£E;I:TU.LGHMH | '
G napa { —
|l 0 [l 8
0 10 20 30 32 4 9
Mogens PN 40 ¢dnarueswiil AasneHne artu > \ r:‘
PaBounin guanas3oH (PN 25) ON 175 — 300 . 9 12
o
© 400 \ 3 / 10 S 'r:‘
2 300 ; l":
= % 1 2
2 200 e 0 2 1
2 Kpusas AN 4 A
= 100 HacbiueHusa ] / T iy
2 napa ] 3 S
0 5 10 15 2021 25

Moaens PN 25 ¢nanuesbin [aaneHve amm

E::l Wanenue He JONXHO NCONE308aThCA B 3TOM oBnacTu

Paamepbl # CcOoegUHEHUs

ON 15 20 25 32 40 50 65 80 100 125 150 175 200 250
300

®nanueswit DIN 2545/BS4504 PN 40 (DN15 150)
®©nanuestin DIN 2544/BS4504 PN 25 (DN175 300}

DN 15 20 25 32 40 50 65 80 100 125u 150

Cruikosas ceapka PN 40 DIN 3239 Part 1

MaTtepuanbt
No  Oerans Marepuan
1 Kopnye Crans DIN G17245 GS C25 N
2 Kpbiwka Ctane (DN15 80) DIN 17200 C 22 N
Crans(DN100 200)DIN 17245GS C25 N
3 Cegno Hepxaserowana ctansDIN 17440 X20 Cr13
4 [Ouck/erynka Hepxasewowan ctansDIN 17440 X20 Cr13
5 CunbdoHul Hepxagesouian crans DIN 17440
X10 CrNt MoTi 1810
6 CrepxeHs Hepx crane DIN 17440 X20 Cr13
7 PykosTka flpeccosaHHas CTans
8 3anonHeHue CTepXHS paduT
9 WTMOTH Xpbiluku DIN 17240 24 Cr Mo 5

Fafkn Kpoiwkn DIN 17240 Ck 35
10 lNpoxnanka Pacwennsiowvnca rpapur
KOPMYC/KPbILWKA CO BCTABKOW U3 HEPX CTanu

3HaudeHun Ky

DN 15 20 25 32 40 50 65 80 100
42 74 12 19 30 47 77 120 188

DN 125 150 175 200 250 300
788 470 556 725 1145 1635

Lna nepesoaa Cy (Avrn ) = Ky x 0 97

CV (CWA) = Kvx 117

Menanea06aHne BRHOM vaAlEM MOKET GiTb GIRHAEHD, EC/ MECTHEA

SKCIUTY@TELIM YCTIHORNEH) NROAMETDb HYOKE YRQ3AHHEX
C uenvio CosepwencTaa [3aHHOIO M3,

MW OCTaanAem 38 colou paso HIMEHATL €0 TeXHHYECXNEe X3PAaKTePHCTHKMH

©® Capynght 1995 p



P83Mepbl (nprbéausuTensHbIE), MM
Dnanuesbin PN40 CTuikoBan ceapxka PN4D
DN A 8 9 Bec A 8 C Bec
15 130 204 140 4 3«kr 130 191 125 28 «r
20 180 204 140 48«r | 150 191 125 29 «xr
25 160 21G 140 60 «kr 160 197 125 39«r
oA C. 213 140 T 3 «r 180 200 125 40 «r
~0 200 2-2 140 10« , 200 218 150 63«r
=0 230 244 140 13 kr | 230 220 150 7 3kr
{
1

65 290 275 180 18«kr 290 238 175 12«r
30 310 294 180 265 xr 310 257 225 14 7«kr
100 350 369 300 395«r 350 340 300 236 xr
125 400 389 300 57 «r 400 360 300 40«r
150 480 416 300 82«r 480 390 300 56«r

®@nanuestivt PN 25

175 550 305 400 108 «kr
200 600 S30 400 168 kr
550 730 665 520, 238xr
300 850 720 520 33%9r

MpoTtekanue cenna

KO3PhUUMeHT 3aKpbITUst AMCKa CELTA COOTBECTCTBYET CTAaHAAPTY
DIN 3230 BO1

OGo3HauyeHue
DN 25 SPIRAX SARCO Tun A3 uszonupyoowwuun xaanad
CUALGOHHLIM YNNoTHEHMEM  dnaHuessiv DIN 2545 PN 40

Mpumevaxne Ecnv nepenagn pasfeHns Boiwe yKazaHHOro ans

onpeaeneHHoro  Twna HeoB6X04MMO MCNONbL308aTb
YDABHOBEWMNBAIOWYID BTYAKY
Paamep (DN) 125 150 175 200 250 300

Mepenan naenexws (atm) 25 17 13 10 5] 4

YcraHoBka

YeranaenueaTs Taxum ofpazoM 4Tobbl HanpasneHwe noToka
COBAAAAN0 C HanpasfieHWeM CTPENKW HAa XOPRYCE PYyXOATKA B8
yoodrom ans Bac nonoxeHwu

3anacHele 4acTu

(Lu@pbl OTHOCATCA K PUCYHKY HA NPOTUBONONCKHOW CTOPOHE)
Mpoxnanka kopnyc/xpeiwka (2 WT) (10)

Mpumeuanne — wusgenus xpynkne, obpawarscs
OCTOROXHO

Y3en crepxeHb/cunbdoHst (6 5)

Aunck (4)

Pyxoarxal (7)
3anonHenuve crepxHa (8)

0O6o3HaveHne

Mpu 3akaze nonbayWTech Tabanuei MPUBEABHHOW HUXE U He
3adbiganTe yKasbiBaTb TWN M PazMep Knanaxa

Mpumep 1 flpoknapxa xopnyc/kpuika ana DN 15 SPIRAX
SARCO u3onugylowero knanaHa ¢ cunb@OoHHBIM YINOTHEHNEM
A3

YcTaHoBKa NPOKNafKk KOPNyc/Kpsiuka

ChvmuTe KpbiKy C kopnyca oTsuHTuB 6onTht

OaHy NPOKNAAKY MOXHO CPaly BuiHYTb u3 yrnyGnexns s xopnyce
He na36upan Knanax pantwe [loBEPXHOCTL KOPNyca uMeowan
KCHTaKT C MPORIAAKON R0MXHA ObiTb YMCTOM

Y106l 3aMEHMTE BTOPYIO NPOKNAAKY KOTOPAR HAaXOAWTCR MEXAY
KPBILWKON W yNnopoM CUAbPOHOB OTBUHTUTE OCHOBHYK ranky
PyKOSTKM W CHUMUTE PYKOATKy OTOXMuTE KHOMKY C
aBTOGMOKMPOBKON YAEPXKUBAOWYIO [MNACTUHKY KMHAUKAUMMK
npegoTepawanwyw csoboanoe spawenue Ocnabus
reoMeTU3INpYIoWY ranky OTBUHTMTE W BbiHbTE CTEPXKEHb
YCTaHoBUTE BOKPYr CTEPXHA HOBYIO NPOKNAAKY NPEesBapuTensHo
yGeauBwmMcs 4TO MOBEPXHOCTW Yynopa CcuabhoHOB
KOMTaKTUPYIOLWME C NPoxNankon uyuctote [ipownssectv cGopky 8
06paTHOM NOPSAKE axypaTHO BCTABWB CTePXEeHhL C NpoKiankon
Ha3zag B KOpAyc

PexomeHayeMbie KpyTAWME MOMERTS! Ans GOATOB KPLIWKK

DN 15 no 32 17 mm A/F 19/23 Nm
DN 40 po 65 18 mm A/F 33/37 Nm
DN 80 n 100 24 mMm A/F 80/BS Nm

DN 125 00 175 24 mm A/F 70/90 Nm
DN 200 30 mm A/F 150/175 Nm
DN 250 n 300 36 mm A/F 240/2BONm

L]
PexoMeHAyeTCA NPOM3B0aNTbL JaTArusaHue GONTOR KpPbiWKW 0O
yXa3aHHBIX KPYTAUWMX MOMEHTOB MOCNE KaxXAbix 24 <acos
paboTwl

- A

Y

PnaHyesble
OKOHYaHUA

A f J

et A
OxkaoH4aHnua Aans
CTbIKOBO# CBapKu

Y

spira
p }Sal"CD

Nsonupyowme xknanawol ¢ cunboHHbIM ynnotHexnnem A3
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CemMeNcTBO cpencTB y4eTa u xkontpons adepruu ITEK

Cpepcrea M3MepeHUs WU ydeTa O0n2gaior MeTPONOruyecKkmmut XapakTepueTrikamu 1 NpeaHas’HaveHsr ais
MOCTOSHHOIrO Nt NEPUOANYECKCro (IKCNPECcC aHanuia) naMepesns/pericTpaunn QUIniecKkmux aennymnH

ancepcrue ITEK <Ix nosgomun nomocBume 1Ay pace tumbisamsca  3a 3 ICKMPOINLPILIO 1D
OIHOCINABO (HOMY  apurdy  JPIPRCRUUPOBANHO MY N0 30HAW  CYmOoK Ym0 8 KOMIAILkCe €
3nexTpoaHeprus ML DUE™TIAMU N0 WHMU COHWIO  NOMPpL (evUR 8 4achl makcuwyma  1aem  3HA (WNe.1bHLLE
IKOHOMU 1L XU T SbIUIPBILE MO Yyt NONMELA¥.IeH0 00 L. 101080( IncrLiyamauuLl Ha MHOWY

08oun nay Vageunu

ITEK-210, npenHasHadveHqbl L8 KOMHMEDYECAOrO U TEXHUYECKOro y4eTa 31exTposHeprun (auddepeH ipoOBaHHOro
no eperigHn) 4 NOCTPOEHAR Aa8TOMAaTUINPOBHHbIX C 1CTE 1 y4eTa U KOHTPONA UCIOIx30BAHNS 3NeXTRo-
ITEK-310 arepruv (ACY3) COB 18C7HO CO CHETHUKAMMN INEXTIMSECKON JHEPrun  TpexdasHbiMy MHAYKUAOHHLIMM
cuabxeHHbiMy  YCTPORC™8amMu  GapMuUpoBaHua uMnNynbcoB Tuna E440 €870 YN 1 yM-2 yMn3
CX5000 wnu anex™poHnsim 1 (Siemens Landis&Gyr Alpha-ABB ap ) uMeouiMn aMayAsCHLINA BLIKOA,

MoapexmsaotT 64 (ons ITEX 210) u 12 (ons ITEX 310) xaHanos yy4eta 4 tapudHeie 30HbI C/TOYHLIN
rpaduk N0 BCE t n@HETA t yueTa MUHUMYM 5 C/TOK 2 HE3EBUC MbIX WHDOPMAUUOHHEIX UHTEP(eCa

ITEX 210 MoxeT 8biTs UCT0NL30BaH COBMECTHO Wil B32meH /CTaHOBMEHHLIX cucTesm LLT5000 (nyTte 4
NOONIOYSHMS K C/UECTEYIoWe T MaTpuue NepenyHbix n3vepuTtebHeix Npeodpasosarenei) Bxeced B
FopescTp Cpeac™s u3riene-uun YKpavHbl

ITEK-410  yCTPOWCTBO Ha 4 KaHana y4eTa aHanorv4Hoe npefbiaywiviM [onofHUTeNbHO K HUM OHO floASepXueaeT
Tak ke Tapuds anddepeHumMpoBaHHLIie N0 JHePrin 1 MOUWHOCTN a Taxke CneXeHue 3a NpoueccoMm
notpednenun v ynpasne4ue um (€CAKM 3TOT PEeXUM axTuen3uporaH) CyTouHbie rpadviky XpaHaTCA 1o 4
xaHanam He Medee 1 mecsua

ITEK-010  mMHOMOKaranodbiil MHOrCOYHKLMOFANLHEIR QNpensaTens xOMMuecTea W Kayecrtsa anexrpuyeckon
3HEprun

sredpcnae ITEK v2¢ nozsonszemn nompuBume tAs Oyt Cms 1AMb YUem pecypcog ¢ B8blL0n0U
Tennosas saHeprusg, 1P v 4 pe Yo yuem pecyp

mMoYHOL Tl U paAcC MUMBbIBAMHCA 3a Nom (.61 RHBIL PLCypc no arRmy a He NEonoprUOHAIbHRO
8043, Nap, B03AyX, rag|mowHocTeo « pac pco 1 pecyp banmy ponopy

JaxUMaeou Lowallt

ITEK-220, MpenHasHayeHsl AIS UCTIONB20BAHWUS B CUCTEMZX aBTOMATH3LPOBAHHOFO KOMMEDHEeCKOorQ yyera 4

TENEeMETIUHECrOro KOHTD IR OTMyCKa W noTpebneaus KuakocTe? ra3os napa u Ternsoeoi SHeprau
ITEK-320 COBMEC™HO C MOBbiMiI CTAHAADTHLIMU MEPBUYHLI M U3MEPUTENBHLIMIK NpeofpasosartensMu pac«osa
TeMneparypel AaBfeHyA ¥ nepenand AaBNeHUM WMEULIMW HOPMWPOBaHHLIE BbIXOAHLIE flapa
METpbl vy nocTtaswwkoe (TSU Tensocet™ KOTefbHbie) un notpedbutenen (rpPOMbILUIEHHLIE MDEs,
NPUATUAS  OBBEXTHI  AWIMIL-O KOMMYHANLHOrO <03aucTea) Magenws ITEK x20 paspaboTansl B
COOT8ETCTEMM ¢ Toedosanusrm PO 50 213 80 MP34 70 010 85 rOCT 6651 84 1 pexomeHfaumen
R75 MQ2ZM )

MpegrasHaveHs! Ans 06sexkTos 1 rpynab yyeta (40 4 X} Co CAOXHOW KQHPUrypaumnen nogauwmnx n
o6paTHbix TpySorposogoe (ITEX 220) u 1 uan 2 rpynnki yueta (oauH odwekT) (ITEK 320)

P4 WIIPOKOANANA30HH LI noecdpazoearens PasHOCTV AaBNSHUW W3MEPUTESNbHGINA NP, npeaHasHaveH
ang paboTel 8 € 1CTEMAX a8TOHMATUHECKOro KOHTPONR PeryInpoBaHns W yNpasneHus TeLHONorn4ec«n-
MW npoueccamun 4 odecneunsaeT HenpepsisHoe npeodpasoganue M3IMEePREeMOro napaMeTpa 8 yHu
GOUUMPOBAHHLIN TOKOBLIN BLIXOAHOW carHan dsnaetcs BbICTPORENCTBYIOWNAM npeofpasogarenesm u
MOXET WCMONbL308aThCA N9 NPeoBpadosarus OyNLCMPYWMX PasHOCTen aasneHuin B yHuduumpo
8aHHbLINt TOKOBBIN C 1rHAA C NOCTORHHOW BPemeHu [0 2 MC {npeaensdo gonyckasmoe paboes n2bsi

~~

TouHOe gasnexHune 1 5 MMa 1 40 Mna)

CpeAcTBa KOHTPONS W ynpasreHus Bxmouaor pazHoobpa3Heie cpeacrtsa Co343asaeMeie 1 anantipye 4bie
A0 rR0SKT 06bEAUHEHHEIE EAMHCTBOM DACrPEaSNeHHON 6a3bl AaHHBIX W NPOTOKOI08 0OMEHE O2HHLIMU C APYT iMn
YreHavu cemeacrsea

> KOMMYHUKAUWUOHHbIE CPEACTEa (ropnep kxa PasfiuHbIX KOMMYHWKAUWOHHBLIX CRef, tenedoH /KOMHYTMPYEt 16l
guifeneHHs/ paauo BY CBA3L NpoMbild IEHHEE NOCNEA0BaATEAbHbIE HTEPdEeACH!)

> OporpamriHeie CpeacTBa ANS 0praHmaauuu pacnpefenerHeix 6a3 AaHHbiX PeansHOoro BpeMeHv aHanusa AaHHbIX
YyNPasnenvs pexumariv onTUM2auun pacnpeaeneHus pecypcos v ap )

MpOrpaMMHO TeXHUHECKME CPEACTRa cemericTea {TEK ynoBneTsopaioT COoBpeMeHHuiM TpeboBaHWAM N0 HALE KHGCTH
annaparHon 1 wHPOPMAUMORHOA COBMECTUHOCTU C NPOAYKUMEN ADYruX NPOU3BOaMTENER

Hexoropuie YneHu cemeriictaa ITEK y ke peann208aHsl ¥ HAXOAARTCA 8 NPOMLILNEHHOA 3kcnayaTauwwm Gonee roan

v MSER o [Tpessnrn 7 KIH 4110 ' '
fa BG4 13 a1 1ML BG0Y duae MU XL 04 A AHTOMITURU T Y tHEPILTURL ' 0

&



[efncTayiolias aBTOMaTU3UPOBAHHAS CUCTEMA y4eTa NOTpebaeHus
SHEPIrOpeCcypcoB Ha MPOMBILLICHHOM MPEeANPUATUY
Ha Oaze ITEK-210 u ITEK-220
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ITK "ABTOMaTUKA" @m ITK "Automatikg™

254053, m.Kuis-053, a/c 7 a/b 7, Kiev-053, 254053 tel. (044) 211-8253
VKPAHA UKRAINE fax (044) 213-0638

PykoBOOUTENIM NPEOTIPUATHY,

oprasuzanni, YIpeKIeHNH

¥13-3a 0oBBINCEXT NEH HA JHCPrOHOCHTSNH Ha BameM IpeanpaqITHE SERRHTCILHO
YBCIMUHNNCH PACXOFBI HA NOTPEOLEEMYIO TENHOBY: sRepruio (Tes, uap, Bomy). M uomey

DOMOYE BaM COKPETHTS 3TH DACXOMBI,
HTK “Asromaraxe”

MIrOTaBsHBRCT, YCTAHABIHBACY, &TIECTYCI X BHOHpECY

ABTOMATAYCCKHE CHCTEMET xohucpuetxoro ygera sHepropecypeos CAKYPA, mpa DoMorma
KOTOPHX Bpi cMoxcTe

4) YMCHBINATS OIIATY 3a Hepropecypen 32 20 50%, ecuH paHee cacTeM yuera He Opino;

§) yMCHBIIHYD OITVIBTY 3& SHEPropecypcrl HA 5 .30%, eciH HA OpSANPHITHE OBUIH CACTCMEL
y4CTa Ha CaMormuymux opatopax;

1

1

1

1

i

i

i

1

1

i

l B) 3AMCHUTH 70 10 caMOnBIIyIMX OpHGOPOB;
I) ABTOMAYRIHPOBATH 0GpaboTky JRHHEIX,

l ) CYIISCTBEHARO YOPOCTHTD SKCIULY ATANHIO

i

i

i

i

i

i

i

l’-?

CAXYPA nozponger OXHOBPOMCHHEO HA OAHOM YCIDOHCIBE BECYA YNeT Iap&, BOIHL,
TeaIoBoM sHeprus, ra3a (7o § Tpyd).

TlomoOHBIX OTCIECTBEHMIEIX. CHCISM HO CYMICCTBYCT, CIOMMOCTL 3apyGCKEEIX B J - 5 paz
Aopoe,

IJeua cacreMsl — or 1500 gomw CIIIA (8 xp6 mo xypey HBEY Ha MOMCHT OmNAThi) # Gomze

-— B 3ABHCAMOCTH OT THIOB YUCTA, KOIMHNCCTRA TOUCK YyIeIa ¥ oSopynom,m:aoﬁerocz ¥y
3aKAIYHRA.

DOpMA ONIATEl — ABAHC 50% INCHBI, OCTABMASCA UACTD — IOCTE BHCADEHAL.
Cpoxn PHeApCHAY — OT 1 Ko 3 Mecanes.

Oobir nrEXpeHHy cacreM B IT Kues, Cearacronons, [{HeIponceIposck, Bamas Hepxone &
Ap- NOXAILIBACK MX HATCHHY0 PAGOTY B NCPROA # DOCIE TAPAMTHIIHOTO CPOKA CIyROEL.

i

ILHPW HTK "AB'I‘OM&TIHC&" IfI.I’.Bapamm

Al



CAKYPA

CAKYPA

- ATTECTOBAHA Focc'rax.::ap'rom Kax CHCTeMa hoMMeEDUeCKOro y4eTa pacxoga n
KONHYeCcTBa SHeproHocHTeNell

CAKYPA

ofecmeunsaer

ABTOMATHYECKHI{ BBOL ZEMODMAMI H cHrEaIisanuo yxona O uaMepuTesen
IapaMeTpoB,

BBOJ HEMDODMaIHN ¢ KJIABHATYPH!,
BEIBOA HHAOpMATUR Ha WHAMKADHIO,
- BefeHHe KajleHZapdA, BPeMeHRM CYTOK, CyTOYHEIX H MeCI4HEIX apXHUBOB,
- CHTHAJIH3AINI BRIX0[a HapaMeTpOB 34 Mpedebl JOIYCKOB,
- OepeHACTPONKY CACTeMEl NPH HIMeHeRUH ee hOHGDHIYpalHH,
YCKOPEHEYI0 paboTy cacTeMnt 471A HANEAKHA H ITPOBePKH,
- BEIEOT MEQOpMALNK Ha medaTh ® OO HHTepdelicy RS 232,

Gosee 10 cyrox,

- 2aBTOMaTHYECKOe [epeKIloyeHHe ¢ ABYXTPYOHOro M3viepeHya Pacxoaa TellIOHCC AT
Ha ogHOTpYSHOe,

- DOKYMEHTHPOBaHHe JI080ro ocTya K CHCTeMe

CAKYPA

OCYIecTBJIIeT

- ARTOMATHYECKYIO BRIZAYY HA IeYaTh -

KaKARR 9aC - cOOGIOeHHA Ja ITOT FAC,

Ka4ble CYTKH - CYTOYHBIN JXYPHAT,

KAKILIH VecAl - MecAYHEaT CBOAKA H aKT of ornycke 3Repropecypcos (B 2 ax3),

ciryxefHEle napaMeTpH (ZaTa, BpeMA, MeCTo),

BRIZAYY Ea ne4aTb H HE HEXHKANA O BEI30BY LONOJENTE THHO K BHINeODABEIeEHOMY
TeXyIlee COCTORHHE [IapaMeTDOB HA MOMeHT Bbl3IOBS,

cyTouERIA (sa 3 cyTok) B MecagHHIH (sa 2 MecAna) ap<HUBL JaHHEX,

CAKYPA

BOCCTAHOEJI€HHEe JAHABLIX IPH OTHJIIOYEHHH OCHOBHOIO 3NIEKTPONHTAHIA HA CPOK He I

HMeeT CIeyIOMNe OCHOBHLIe TeXHAYECKHe JANHLIe
Bxomuxle currans (1o 12) Tonosnie {no 8) 0 54, 4-20 MA

OT TepMOMeTpOB conpoTarends (no 8) TCM, TCII JI00RIX IPagYAPOBOK I
OcuoBras DOrpemIHOCTE cHCTEMHI (3ABHCHT oT KoEdRrypanum), % 1,5 3,5
ITuTanyue oT ceTH HepeMeHHOIO TOKA 220 B +10-15%, 5071 I'y
TevmepaTypa okpyskaomeit cpessl, rpagyc +5 —40
Konmwectso Touek yuera, mr
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Taxriunl gumoru

1 TMipoMeTp rpyHTYETHCA Ha xou KTHBH
Komnone CTB.LUOH&pHHX 1l MGTplB
1% R

omnnekTHIcTb ([18-6 + nq,u.-131 a

2. Crnegianwi rexHlyul suMorn Ha nipoMerp

| yTounioeTben npy 3aMoanarHi

H

2 1 MpapyosanbHa xapakTeprucTHKa cneuannka, IHOHBIOYyasiora
abo cranpapTHa 3 WHpHHOK Alanasoxy (250 - 1000) °C

2 2 Cnexrpanuri glanasonn, Mxm

0,8-1,2,12-18

2 3 3aranbH! granasoHu BUMIDIOBAHUX TEMMEPATYP Bf,anBIAHO

A0 ChexTpantHWX glanasonis, "C

800 - 2500, 250 - 1300

i
2 4 TokasHuK BI3YBRHHA, 8 3aNBKHOCTI BIf, THIIOPO3MIDY

MR, HUKHBOT rEanrL BUMIDIOBAHHA TA
CnOKTPMbHOFO p,mnna-oﬂy

2 5 Pcficua sI4cTanb iKcoOBaHa, YTOMHICETHER *

npH 3aMOBAEHHI, M

2 6§ OcHosHa noxaéx/a koMnnexTy N3-8 + NYA-131 ado

0a2-5 + nN48-121

!

!

l
!

1,/40 - 1,/3C0
0,2 - 20
0,6 - 1,0

3 nuTans npuadadHs nipomerpla asepTarica.
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ylcrasonic Leak Technology

for Energy Conservatiaon,

gafety and Loss Prevention

TEST

« compressed Air Leaks = Gas Leaks

o« Yacuum Leaks

» Flectrical Leaks (such as arcing)

» Seals & Gaskets ¢ Heat Exchangers

o Developed by the Worldwide Leader in

The High Cost of Procrastination

Estimates of losssyear costs ot air and Nitrogen have become
staggering The cast af savings of e refatively simpte project
Qr repairing leaks are tremendous

The estimatad cost per year of a 1/8" air leak 1s §2 €80 00
If only one 1/8” air leak vas assumed for each of qour main
pfant areas the total annuaf loss cost would be approximatety
$23 84000 Nitrogen leaks are even more expensive events
One Nitrogen leak of only 1/16 costs a whopping $10 700 00
(esa)  perannum If we use the air ieak scenano for the 1/16
Nitragen leak the loss cost wouid be aimost $7500000 A
larger leak such as a broken 1/4" QD instrument fine wil cost a

plant $270 00 per day THATS QVER $80 00C 00 per year in
Nitrogen for ONE leak

A total savings of nearly $100 000 00 annually just for
repainng fourteen or so small leaks  a fair return There are
likely more than that when one considers the total number aof
possible leak sources there are 1n some plants The savings 1S
more than sufficient to cover and denniely justifies the cost of
the repair staff the detection equipment ail the tools a manhit
and the matenais neeged to make the repairs

Under these circumstances and with the costs involved in
today s comperntive market a leak detection program must be
an imperative As the proagram progresses routine leak mom
toring could and should be undertaken to assure that 3 hign
leves of fine {gakage does not again become a source of {ass .0
the plant

air leak cas.s based on 100 9s:.g 30 22/Mcf 867 hrs/yr
Nitrogen ‘eak costs basea cn 183 osig S0 214/Cct
8670 hrs/hr

(Inqustry stanaarags for leak.ge and nomuinal area charges for
Nitrogen Cost/Ccf often INCREASES with excessive consumpuon)

Ultrasonic instruments

inciudes a Video Training Program for
Ultrasomic Leak Detection Techmiques

okgasiioh

Test pressure or vacuum feaks with the EPD 5008

By sensing the subtle fugh frequency emissions of uitrasound the EPB-500S aifows you to detect leaks in practcally
, any type of vacuum or pressunzed gas system Using state of the art eiectranics the EPD 508S converts uitrasonic
~~ signals between 20 kHz and 60 kHz into the audibie range By scanning around suspect areas the sound of a leak will
be heard In headphones and seen as intensity increments on an analog meter All you need o do Is scan an area and
follow the leak sounds to the loudest paint it s that simple

Because 1t 1s sensitive to uitrasound the EPD-500S will ignore mast amoient plant noises making it gasy to use
in loud piant environments

TESTING FLEXIBILITY
The EPD-500S senses only the turbulent flow produced by a leak For this reason tt may be used to test any type of
gas leak even if wind 1s blowing or If there 1s a saturation of the gas in an enc'osed environment

Camplete Kit The EPD 5808 includes notse attenuanng headpnones rubber focusing extension recharger {110 or
220V) video training operation manual carrying case and 1 year warranty

EPD 500S KIT . oo o o 37495 00

| TRY E®D S UNIQUE
' ULTRASONIC TONE TEST

This unique uitrasonic transmitter emits a powerful
patented warbling ultrasound Place the Warble Taone
Generator inside a tank behind a wall window or door
The intense signal will instantly flood the area with
UItrasound ang seek a patnway ol 18ast resistance through
a broken seal gasket or pin hole Ideal for use vnen can
ventianal pressure or vacuum testing I1s not possible Must
De used with EPD-5005

COMPRESSED AIR _
it isn't Free
TRAINING YIDEC

This humorous video
teaches how to reduce
compressed air waste and
save a plant hundreds of |
thousands of dollars a
year In energy bills One

EPD WTG25P,
17 NPT Fitting

—~ EPD WTGT - — $39500 sitting pays you back.
Y eowrcese . . . $42500 EPOVTI10 ——___$39 00
EPD 500STG (Scanner & Tone Generalorj ........... .$1695 00 EPOVTI10S" 5399 00

Covered by one or more of the following patents
4116145 EPO15115 502674183
g- ‘,,:T‘.‘b' G L

Spanish
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Haunonanenaa Axagemusi Hayk YkpauHnsi
HuctuTyT rasa

HueruryTom rasza HauuwonanbHo#t AxageMHy HayK CO3MaH 3HeprocSeperarolmuil 3KOJOrH4ecKH
YUCTHIH HH3KOTEMIEPATYPHBLA a30Bbli TpyOUaThlil panuMalMOHHBIN HarpesaTens Mni oforpesa
NPOM3BOACTBEHHBIX NMOMELeHHi /uexa, MacTepcKue, Tapasky, aHrapel, CrOpT3albl, CKMAAbI, Ter-
JnubI, NTHYHUKH, Gepmbl U np/ Harpesarens moxseiuBaercs Y NOTOJNKA NMOMELIEHHH, OTKYZAa
MTy4deT TEIUIOBYIO 3HEPTHI0 B HamnpaBiieHWW noja B pesyneraTe B NOMEIEHHH NOCTHraeTCs
3KOJIOTHYECKas YHCTOTa H TeMnepaTypHslfi koMQOpT HA padoyux MECTax NpH MUHHMAJIBHLIX 3a-
Tparax sneproHocurens OOwHil BUR HarpesaTes NOKa3aH Ha PHCYHKe

BokxoBas BeTBL XOpIyca
HarpesaTens,

enTpansHax BeTBL KOpHOYyca
HarpeBaTend,

Copenka,

¥Y3ea aBTOMATHKH,

MMoapopx rasa
OnekTpo3anaidbHREK
OuMoBoRt maTrpyGok,
OTpaxaTelbHBK 9KpaH,

0 IenHas noxsecka

OCHOBHEIE XAPAKTEPIICTHKH HATPEBATEA
» Tonnuso - npupoaHsIil ra3, nponan-GyTax
» Pabouee maBneHue rasa neped Harpesateneu - 3,0-4,0 KIla
o  KoadduuueHT ucnons3osaHHs Tormnk1sa - 93-95%
» TerutoBast MOWHOCTb HarpesaTens - 15-45 kBT

e Ilmomane oborpeBa omHuM TpyduaTeiM HarpesateneM 15 kBT-140m%, 30 xBT-270 M’
45 kBT-400Mm

¢ CroumocTs TpyGuaToro Harpesaress - $450-500
e Bec narpesarens - 45-140 xr
e VYnpasnenue Teru0Boil paboTOiH HarpesaTelst - aBTOMaTHHYECKoe

OPEOMYIIECTBA oforpesa npou3BOACTEEHHBIX NOMELUEHNH a30BbIMH TPyOHaTBIMH pafua-
[IMOHHBIMH HAarpeBaTeTAMH IO CPaBHEHHIO C TPANHUHOHHBIMH BONSHBIM, NMapoBBIM W APYTHM
oborpeeoM

¢ Jocruraercs 3n0HOMHSA Tonuea B 2,0-2,5 pasa,

¢ YMeHbluaeTcs MeTamnoemMkocTs B 1,5-2,0 pasa,

s Jlocturaercs nporpes nomeuiexus 3a 8-10 mu /addexr conHua/,

¢ Hcxmouaerca 3aMopaAlBaHHE CHCTEMbBI OTOMJIEHHS /BOAA OTCYTCTBYET/,

¢ Hckmouaercs HCrOAb30BaHME KOTENbHbIX,

¢ Yay4marTcs 3K0JIOTHUYECKHE H TenToKkoM(OOPTHBIE YCIOBHA Ha pabo4nX MECTax,

He 3aHMMaloT nonesHy:0 naow@n, nomeweHul, HarpesaTenu /cucrema/ MOABELIHBAIOTCA Y
TIOTONKA, WX HE3HAUHTENbHEIH BEC HE HApYLIAET CTATHKY CTPOMTENBHBIX KOHCTPYKLUH

Anpec 252113, r Kues, yn Jcrrapesckas, 39, HucruryT raza HAH Ykpaunsl

Kouraxrubie Tenedonst /044/ 446-58-13, 446-50-71 Daxc /044/ 446-88-30
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SLASH HEATING TS
BY UP TO 50%

ATIRLSTIO MAVE M MERASZD -TATMC engineers and contracters are specifying infrared heating
At Space Ray, industnial comfort heating is a cnallenge we as a cost etficrent alternative to forced arr heating systems
take serously We have been manutacturing gas fired inira Tne bottomline hasbeen and remains energy costsavings
red heating systems since 1958 The gualty and perfor Forced arr heating 1s costly Why? Because it mus. rirst heat
mance of our heaters are based on over 30 years of field almost all of the arr in your building before a level ot comfort
experience and exposure to industrial heating problems Is achieved And because heated air nses large amounts of
Qur reputation is bullt upon a solid track record for providing costly electrical energy is expended to drive the warm air
highly radiant efficient easy to install and high quality down to floor level With radiant infrared heat, it 1s the heat
infrared heating equipment energy itselfthatwarms people floor

When you specify Space-Ray you slabs machines and other objects
are investing in an uncompromised atfloorlevel Theprinc ple of radiant
commitment to preductperformance infrared neat 1s very similar to the
and renabiity We take pride in our sun s heat-energy warming the sur
entire family of infrared heaters and face of the sarth out not :he upper
our commitment to quality standards atmosphere

i \he design manufacture and per
formance of Space-Ray heaters — - L 0309 T_S_ 3A/MCS
heaters with low maintenance at a Forced air vorks from the top down heating the air

competitive price and a proven Irst ana stratifying ‘rom he ceﬂmgd%vnward Mare z‘fggrerg‘?:zgzme‘ﬁscstr;tmiocicne_szsg
record for Iong ife In fact some heat s was ed in upper area of building g sy

=0,
heaters are still providing trouble- iubalf”fdulglgcg\gtge/rvr?gnt%ﬂoraéoa]rgda?o
free operation after 29 years of forced air heating systems Some
service

Space-Ray customers report less
than a cne year payback on their
energy efficient infrared heating
systems And, mth a Space Ray
sysiem your investmert payback
accrues not only from reduced en

S I BN N N N N N N ARG OBE E R B T B e
% g 443 { b AR 7 2 ¥ L
N
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Infrarec reatirgis guickly ceccmirg
the preferred alternative to tracitional

s Raaiant neat works from the bottom up warming erqgy costs but from reduced main
forcec airheatng Every year more peope tloors and machines first Comfartable heat s teg;nce costs too
andmore consultingengineers plant retained In lower warking area of your building
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Space Ray offers tube heaters in natural or propane gas
which range in capacity from 40 000 to 175 000 BTU/Hr
giving us one of the most complete hines n the industry

All Space-Ray tube heaters are designea for maximum rad
ant output and are AGA and CGA design certified The
products of combustion are pulled through the totaily enclosed
combustion chamber for increased radiant efficiency more
uniform tube temperature and greater safety The 16 gauge
aluminized steel emitter tube 1s calonized to produce a tube
that 1s highly radiant absorptive on the intertor and highly
radiant emissive on the exterior — will not flake or peel andis
corrosion resistant In addiion the ends of the aluminum
reflectors are enclosed for maximum radiant heat output and
minimum convection loss

LTS SERIES TUBE HEATERS

near walls doors or corners

duct and up to 75 of horizontal sidewall venting In add:
tion the LTS series 1s certified for a unique inchne

space utilization

A line of 14 unitized straight tube heaters with more than 26 different conngurations offers optimum
fiexibility In custom designing an infrared heating system Ranging in capacity from 40 000 to
160 000 BTU/Hr these heaters are from 20 to 50 long and may be used in straight L
shape U shape or Z-shape configurations For added versatility 90 degree elbows
and corner reflectors are available on most of the units for close area mounting

The LTS senes 1s design certified for up to 50 of fresh air inlet

SPACE-RAY® INFRARED TUBE HEATERS

The heaters unitized design allows lower installation costs
simpler re arrangement within the facility and less mainte-
nance The heaters may be direct vented (individually or
common vented) or indirect vented (unvented} The draft
inducer I1s equipped with a permanently lubricated totally
enclosed fan cooled and heavy duty ball bearing motor for
maintenance-free operation

Other features include a monitoring light svstem for on line
diagnosts a one-piece cast iron burner with stainiess steel
flame retainer a diaphragm air switch a state of the art
redundant combination gas valve for quieter ignition and
added safety a direct spark ignition system with 100% gas
shut off safety controf in the event ot flame failure and inside
or outside air for combustion

mount which allows the heaters to be mounted /
following the contour of the roof for maximum b

Ask about Space-Ray s°.
COMPUHEA T® program

>3
RO - ol el

at the floor level

rotated up to 80° adding to the installation flexibility

AST° SERIES TUBE HEATERS
This senes meets a wide range of comfort heating needs indoors or cutdoors Available
in capacities of 100 000 150 000 and 175 000 BTU/Hr these compact heaters are o COMPUHEAT"heatIoss ‘Bnaly’; o
completely factory assembled and may be mounted at various heights honzontally or  |sis Weyﬁave ournearest represenv..

up to an angle of 90°

heaters and are especially surted for higher mounting heights

This line of 16 unitized low intensity u tube heaters ranges tn capacity from 40 000 to
160 000 BTU/Hr and in total heater length of 17 t0 22 5 providing optimum flexibility to
meet exact industrial or commercial building heating requirements The u tube configu
ration of these heaters offers a large radiating surface for more uniform heat distribution

These models are espectally suited for lower mounting heights and may be mounted
horizontally or up to an angle of 45° In addition the seif contained dratt inducer can be

These powerful units incorporate many of the features standard for other Space Ray tube heating needs and canducta profes

‘—_"—_—"'Zg
Space- Ray,g%ixcluswe
COMPUHEAT® heat loSs analysxs z
program 15 first step when design-
ing an-effectxve and cost efficient
solunon to*your blilding s” heating

needs> COMPUHEAT?® recommen
dations include the number of heat
ers required to satisfy the design *
heaf load as well as estlmatetian-,:
aual, fuel “costs for}your payback™
analysis.Callusforafree noobliga ;

tatve*cantact you to review your

smnal survey y of your facilty .27
oY,

.,.>- -rtffu (e o~ ”—L we
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SPACE RAY
A Dwviston of Gas-Fired Products Inc
P O Box 36485 Charlotte NC 28236

Telephone (Toll Free) 800 438 4936 In NC 800 432 7734
Fax 704 332 5843
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Principles of gas-fired infrared heating

HEATING
IMPACT REPORT

CHARLOTTE NC — In planning for or

renovating an Iindustrial or commercial
building making the nght decision in a
heating system could make the diiference
of hundreds of thousands of dollars during
the lifespan of the building

Many structures are heated with electrict
ty steam or forced ar heating systems
Others are heated with gas fired infrared
systems

it has been proven that the instaliation of
infrared heating systems can save the
building owner up to 50% of the heating
costs over a one-year pertod when com
pared to forced-air heat. Many successful in
frared heating system applications inciude
warehouses auto sales and service agen
cies farm buildings greenhouses truck
garages and terminals arrplane hangars
fire stations, gymnasiums tennis courts, and
loading docks, to name just a few

In addition employee welfare can be im
proved because the heat 15 more evenly
distnbuted from the floor up in a manufac
turing environment this can result in in
creased productivity

What 1s infrared?

Infrared 1s a form of radiation that closely
resembles and behaves as light energy
Both mnfrared and light energy are carried
from a source to an object by wave motion
The major difference between them s
source temperature and the fact that the
human eye cannot see low temperature in
frared energy

Infrared follows the principle of elec
tromagnetics It forms a small portion of the
electromagnetic spectrum located between
visible hight and the top end of the radar and
microwave portion of the electronic
spectrum

Because infrared 1s similar to light energy
it follows the same laws of optics. It radiates
in all directions from a point source, travels
in a straight line at the speed of hght (186 000

by Bob Genisol

miles/second) and can be polarized
focused or reflected the same as hight

Upon striking an object infrared energy
causes the molecular particles on the sur
face to react This generates heat which s
then transferred through the object being
heated by conduction The object becomes
a radiant emitter but at a much lower
temperature and intensity

Types of infrared

Depending on wavelength the infrared
section of the electromagnetic spectrum can
be classified in three distinct areas Near
middle and farinfrared Temperature range
and wavelength of the three types are detail
ed in Table 1

Temperature Wavelength
Type range (F°) range (microns)
Near infrared 6000 — 3000° 08B — 15
Mddle infrared 3000 — 500° 15 — 55
Far infrared 500 — (460°} 55 — 50+
Table 1

Figure 1 shows the electromagnetic spec
trum and the location of infrared radiation
within the spectrum Every object at
temperatures above absolute zero will give
off infrared energy The temperature emit
ter area and emissivity will determine the

amount given off

it has been determined that an object
heated to 1700°F generates infrared energy
in the 075 to 20 micron range and peaks at
241 microns Infrared energy with
wavelengths of less than 08 microns 1s ac
tually visible ight Heating an object to a
higher temperature will generate more in
frared energy and in the process also
generates a greater percentage of visible
light which contributes little toward comfort
heating

Heating principles

Infrared directly heats people floor walls
and other surfaces without heating the air
first Upon striking an object or a floor slab
the infrared energy 1s converted to heat The
floor slab then becomes a giant low
temperature radiant emitter

Machinery and equipment at the floor
level are warmed by direct radiation as well
as conduction through contact with the floor
slab The temperature differential is the drniv
ing force and determines the rate of radiant
energy transfer In many installations the
floor slab temperature will be five to ten
degrees higher than the ambient arr
temperature

Convection heat transfer from the warm
floor slab and machinery to the cool arr

Wave Langth Source
MUNORED BILLIONT™ ot AAIQ-ACTIVITY
GAMMA AND OTHER
U L)
v o Ao Aar CLEAR PAOCESSES

BILLIONT™ —.\

HUNORED MILLIONTH —+=  anars
TEN MILLIONTH ——
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FIGURE 1 — Electromagnetic spectrum




lying at floor level also plays an important
role In the heating process The cool air
sweeping across the floor picks up the con
vected warm air and nses within the building
structure Warm air 1s displaced by cooler
air in a continuous cycle gradually raising
air temperature in the building to a comfor
table level

Radiant output concept

The radiant output of a gas infrared heater
1s given in the following equation
R = SEA(T* ~ T4)

Where
R = radiant output
S = Stefan Boltzman constant
E = emssivity of radiating surface
A = surface area
T = emitter surface temperature in °R
Ta = ambient temperature °R

The major vaniables affecting the heater s
radiant output include the emissivity of the
radiating surface and the emitter surface
temperature Materials with emissivities of
close to 099 are highly desirable

The temperature of the emitter surface
also plays an mmportant role in radiant
heating The temperature is expressed in
°Rankine and raised to its fourth power Any
increase in surface temperature greatly in
creases the radiant output of the gas fired
radiant heater

Infrared heater types

Gas fired infrared heaters are classified
according to emitter matenal and emitter
surface temperatures

There are basically three types of gas
fired infrared heaters Ceramic heaters tube
heaters and broad area and floor model in
frared heaters made of perforated steel emit
ters (see Figure 2)

Designed to operate in the 1630° to
1800° range ceramic heaters have a porous
ceramic emitter surface Combustion takes
place on the ceramic surface with the pro
ducts of combustion released mto the
bullding Poftshed aluminum reflectors focus
infrared rays onto the floor Shallow reflec
tors spread the infrared rays to a broader
area and deeper parabolic reflectors con
centrate rays in a narrow area

The second type of gas fired infrared
heaters tube heaters use steel tubing
where the hot gases are erther pulled or
pushed through the tube The tubing 1s
either calorized or painted to increase the
emussivity of the tube matenal

Tube heaters currently available operate
at average emitter temperatures of from as
low as 450° to as high as 1000°F and in
clude both vented and unvented versions
Designs vary from ready mount unitized
systems requiring little field assembly time
to continuous systems requinng substantial
field assembly time

A third type of infrared heater includes the
broad area and floor models These heaters
have perforated stainless steel emitters for
durabihty and increased life Broad area
heaters radiate low intensity heat in a 360°
pattern for wide coverage The perforated
stainless steel emitter is contcal in shape
with emitter surface temperatures ranging
from 1350° to 1450°F

The floor modet infrared heaters also have
perforated stainless steel emitters which are
formed Into a vertical rather than conical
cylinder These unis are designed primari
ly for spot heating and/or warming stations

Infrared versus forced air systems

The major difference between gas-fired In
frared heating systems and forced air

systems 1s the method used to create a com
fortable heating environment

Gas fired infrared units heat the floor slab
and machinery before heating the air This
results in a more comfortable heating en
vironment because people working in the
comfort zone are blanketed by direct radia
tion from above secondary radiation from
below and warm air nsing from the floor

In a forced air system the hot air rises to
the celling and stratifies graduaily working
its way down to the thermostat level The
floor slab usually never becomes warm
enough to be comfortable

In fact in many nstances buildings
heated with forced hot air have a high
temperature differential between the floor
and cetiing The ceiling area of a high bay
buillding can be easily 30° to 40° warmer
than the floor area

In the same type of building heated with
an infrared system the temperature 1s much
more uniform It is not uncommon to find a
high bay building heated with infrared where
the ceting temperature 1s at a shghtly lower
temperature than the floor slab

In essence a forced air system heats from
the top down making the floor area the last
and most difficult to heat In comparnson an
infrared system heats from the floor up satis
fying the comfort zone first Due to the dif
ferences in these operating principles in
frared systems normaily save 30% to 50%
over forced air heating systems depending
on the installation and application

Bob Genisol s product manuger for Space
Rav a Duusion of Gus Fired Products Ine
Charlotte NC

FIGURE 2 — Typical infrared heaters
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Automotive Parts Distribution Center
Saves YWith Space-Ray Infrared Heating System

— Annual heating costs average 12¢/sq ft

MANSFIELD MA—A penmeter design
using gas nredintrared heaters from Spacea-
Ray Charlotte N C hasresultedinsignifi-
cantly lower annual fuel costs for a large
automotive parts distribution centerlocated
-1t Manstete- MA-Accerdingtofigurespro—
vided by e Chrysler Corporation and he
natural gas suppliler Bay State Gas Com-
pany the averagetuelcostsforthe215 000
square foot warehouse and office complex
are approximatelv 12 cents per square
fcot asavings or8to 13 cents or up to 50%
or more when compared to heating costs
for a simiiar type warehouse in the area
Total annual energy costs are between
526 835 10 328 302 a year depending on
the seventy of the winter which 1s consid
erably less than energy costs for a compa-
raple structure
The Space Ray heating system was
nstalled in the newly-constructed 336 foot
by 576 foot Chrysier Corporation ware-
~ouse training and parts facility in 1988
e penmeter design consists of 28 infra-
red heaters strategically placed in the large
warehouse structure Instead of one tem-
perature control for the whole system the
Space-Ray system was designed with indi-
vidual centrois for groups of up to three
neaters for maximum zone comfort
The pernmeter heating system 1s a
unigue design feature offered by Space-
Ray forlarger facilittes such as the Chrysler
Parts Distnbution Center’ noted Bob
Genusol Product Manager for Space-Ray
Trus particular design has resuited in sig
nificantly lower fuel costs compared with
other area warenouse faciities of this size
Return on investment in terms of total en-
ergy savings 1s also faster and heating
comfort is much more uniform
Heating consultant for the Mansfield job
was the Condon Company of Shrewsbury
MA Anderson Nichols and Co of Boston
MA provided he architectural and eng
neering design services Marshall
Contractors of Rumsfield R! was the
general contractor
To heat the new warehouse Terry
Condon President of the Condon Com-
any spec fied a total of eight RSTP 17
2ntedgas firedinfraredheaters eachwith
a 175 000 BTU/Hr capacity three RSTP-
10 infrared tube heaters each with a
100 000 BTU/Hr capacity and 14 LTU-75
unitized low intensity infrared tube heaters

S

An interior view of Chrysier Parts Distribution Center showing several of the Space-Ray RSTPI7

s

tube heaters Infrared tube heaters are installed 29 feet abave the floor

each with a 75 000 BTU/Hr capacity Total
capacity or the entire warehouse heating
system was 2 750 000 BTU/Hr According
to Condon thisis 40 percentiess input than
a comparable system to do the same job
Space-Ray s free and unigue
COMPUHEAT B computenzed heat loss
analysis was conduc*ed by Condon Com-
pany for Anderson-Nichois before installa
tion of the system to determine optimum
heater selection and approximate fuel cost
for the system compared to other systems
in similar warehouses in the area Besides
the warehouse the facility also includes
another 25 000 square feet of office area
and a paint storage area These two areas
are not heated by the Space Ray system

Building Described

The Mansfield racility 1s a concrete slab
structure with standard membrane type
roof construction [t consists of corcrete
walls with up to 2 5 inches of insulation and
metal deck roof

For recewving and outgoing shipments
the facility has 18 loading dock doors that
are from 12to 16 feethighand 10 to 12 feet
wide The doors open and close allday and
are used for railand truck deliveries of parts
for the company s East Coast pars distn
bution system A traiming area 1s also lo
cated at one end of the facility for on going
employee training The rest of the area
consists of racks for storing parts

Currently 40employees work within th

1\



Outside view of Chrysfer Parts Distribution Center in Mansfield MA

Space-Ray RSTP-
10 nfrared tube
heaters were In
stalled drrectly be
hind the rail loading
dock doors Eight
RSTP 17 infrared
tube heaters were
mounted in groups
of two to three over
15 ofthe truck deliv
ery loading dock
doors Four Space-
Ray’'s LTU heaters
were used on the

warehouse with another 100 employees in
the attached office complex Average heat-
ing temperature at the loading dock areats
68°F with overall temperature control in the
warehouse set at between 68° to 70°F
Heaters are used from September to Apnil

The clhient became interested in infra-

red gas heaters based on results we
achieved at the nearby Nissan Motor Cor-
poration auto parts faciity we built in the
same office complex and outfitted with a
competitive gas fired radiant heating sys-
tem three years earlier,” noted Condon
Chrysier insisted on an infrared radiant
gas heating system and wanted us to not
only update ourselves on the systems avail
able but recommend the most economic
system available for therr plant”

Condon noted that Chrysler eventually
cnose the Space-Ray system over com
petitive systems because of its simpler
design higher radiant efficiency, minimum
maintenance and lower first cost

None of us knew that Space-Ray would
he that much more superior to the previous
systemwe used,” Condonnoted “We were
Jsed to seeing a tail pipe along the bullding
senmeter and questioned Space-Ray on

he effictency of therr system when we
ound that this was not included

Perimeter Heating System

Space Ray s infrared heaters were
mounted 5 feet from the loading dock doors
and hung from steel trusses four feet from
he 33 foot high cening Allwere mounted at
15° angles for maxtmum warmth and com-
ort All areas were also designed with
ndividual temperature controis for opti-
Tum efficiency and heating comfort Each
Soace-Ray heater also includes monitor-
ng lights for on-line diagnosis and simple
2asy maintenance

On the South side of the building three

middie of the build
ing and on the East
side above the service training area No
heaters were used on the East side of the
building where paint storage bins were
located Ten of the LTU-75 heaters were
mounted on the North side and grouped
three or four heaters for zone at the parts
bin areas Each group of two or three
heaters had their own individual tempera-
ture control

Condon noted thatthe Space-Ray heat
ers were easter to Iinstall and maintain
compared to the competitive system he
used previously which was not unitized

With the other system If one of the
unit s vacuum pumps became detective
the whole system shut down™ Condon
noted This was not the case with Space
Ray where a defective unit will not cause
the whole systemto shut down Installation
was simple since all Space-Ray heaters
are unitized and factory shipped as com
plete units, with only a few bolts usually
necessary for mounting

Condon noted thatthe cost of the Space-
Ray systemwas 40 to 50 percent less than
the competitive system he previously rec-
ommended Once Installed and consider
ing labor cost actual savings increased to
over 50% compared to the competitive
system he noted

Based on four years heating expen
ence the system has also proved to be
more efficient The input firng range of the
Space Ray system averages 16 BTU/sq
ft compared to 25 to 30 BTU/sq ft for
conventional heating systems Consider
ing that we need about 40% less BTU/Hr
input to begin with to maintain the same
heating comfort annual savings with this
feature 1s significant

Condon aiso noted that the chent feels
that the comfort level of the Space-Ray
system 1s much more efficient than othe,
systems they are familiar with “They are

1993 GFP Inc Space Rayand COMPUHEAT are registered trademarks of GFP Inc Formore information on Space
Ry products contact Space-Ray Dept C P O Box 36485 Charlotte NC 28236 or call 1 800 438 4936 Chrysler
15 reqistered trademark of Chrysier Corporation Inc This case study does not constitute an endorsement of Space Ray

by Chryster Corporation Inc

erage provided by the Space-Ray system
Optimum warmth and comfort has been
maintained for the employees durnng the
past four winter heating seasons "

According to Condon Kevin Keller”~
Maintenance Supervisor for Chrysler Co
poration was concerned when they first
moved Into the bulding ke was con
cerned because the previous building was I
so uncomfortable and was sure the small
number of Space-Ray units would not heat
the warehouse " Condon noted He be
came pleasantly surprised and pleased
with the comfort throughout the building
once the heaters were installed from end to
end and side to side Even between the
racks thetemperature was consistent Not
only that but Chryslerhas not expernienced
any service problems with the heaters in
four heating seasons ’

Condon addedthat Chrysleris extremely
satisfied with the units and their clean,

efficient and quiet operation “We are cur- '

very pleased with the uniform heating cov I

rently specifying a Space-Ray system for
another Chrysler warehouse facility ’ he
noted

Heating Units Described

The Space-Ray RSTP 17 intrared tube
heater operates at tube temperature aver-
aging between S00°F and 1000°F The
untque individualized unitized design of th
unit provides lower installation costs su
pler rearrangement within the factity to
otherlocations If necessary andlessmain-
tenance Especially suited for installations
with low cetiing heights the LTU low inten-
sity tube heater comes with a self con- l
tained draftinducer andfactory assembled
calornized-aluminized steel tube and
reflector body with quick six bolt burner
box assembiy for easy, on site installation

Unlike forced air heating, which works
from the top down Infrared gas heating
works fromthe bottomup warming people l
floors and machines first for optimum com-
fort in area environments

Sopace Ray was the first U S manufac
turer to design unitized tube heaters over .
25 years ago and has over 35 years of field
experience and exposure to mdustral
heating probiems The exclusive
COMPUHEAT ®computerheatlossanaly l
sis 1s also offered free of charge to quah
fied plart managers contractors and butld
ing owners '

Special Thanks ta Terry Condon of Condon
Co Inc Shrewsbury MA

o
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" RSCA SERIESFEATURES.

m Highly Radiant Efficient Ceramic Heaters.
u Inputs From 26 000 To 104,000 BTU/Hr
u Surtable For Horizontal Or Angle Mount Up To 45°

¥ Choice Of Millivolt Standing Pilot And
24 Voit Direct Spark Ignition System Controls.

u Ail Heaters Are Equipped With 100% Gas Shut-off
Safety Control

B Natural Or Propane Gas
¥ Indirect Vented Operation

10-Year Limited Warranty On Body
10-Year Limited Warranty On Emitter Tiles
10-Year Limited Warranty On Cast Iron Burner

MODEL .?{ ts ;NPUT nggg&g supw;asssyne IGNITION
el €} TBTUH RE TYPE
a - (Water Column)l ~ MIN MAX
RSCA3-N1 NAT | 26000 35 45" 14
RSCA3L] | LP | 26000 10" 1 a7 | MiLLvoLr™
RSCAG-N1 NAT | 52,000 6 7 14" ST?,T’L%TG
RSCAG-L1 LPp | 52000 10/ 1" 14’
RSCA3NS | NAT | 26000 3s” 45" 14’
RSCA3-LS P | 26000 10" 11’ 14’ 24 vOLT™
ASCAG-NS | NAT | 52000 6’ 7" 14 DIRECT
RSCA6-L5 LP | 52000 10" 11" 14" SPARK
RSCA10-NS | NAT | 104000 g” 7 14 IGNITION
ASCA10-LS | LP | 104000 10’ 171 14"

Millivoit Thermaostat and Calibrated Wire Required 7120, 24 Vot Transtormer Furmished 0 4 Amps

[ BURNER AND BODY CONSTRUCTION |

® Durable Cast Iron Burner For Precision-Crafted Performance
And For Proper Combustion

¥ 10-Year Limited Warranty On Cast lron Bumer

¥ Stanless Steel Tile Retainer Assembly

m Corrosion Resistant Aluminized Steel Body Construction

® 10-Year Limuted Warranty On Body

¥ Specially Designed Internal Plenum Chamber For
Proper Air/Gas Mixture

| EMITTER SURFACE - B

m Coated High Temperature Emutter Tiles For Higher Radiant
Effictency

m Up To 1800°F Surface Temperature

® {ron Oxide Coating Increases Surface Emissivity By 13%

® 10-Year Limited Warranty On Emutter Tiles

B Incoloy 800 Reverberatory Screen For Secondary Radiating
Surface And Additionat Safety

| REFLECTOR - T B

= Highly Efficient Aluminum Reflectors
¥ Double Formed Edges For Rigidity
m Optional Paraboiic Extension For Higher Mounting Heights

| orHER ]

% Simple Chain Mounting

¥ Rigid Mounting And Heavy Duty Wall Mounting Bracket Kits
Are Available As Accessores

» Y NPT Female Gas Pipe Connection

m Heaters Can Be Shipped By UPS

W\



Technical Specifications

MODEL £ vpe oor2ig_on 0850 "R 2 L sodfesi .~ RSCAZ w8 « o} wweFz2.o~ RSCAE <~ - e «~ RSCA10 . ssarvvnr omm
HTS - - Standard Parabolic Standard Parabolic Standard Parabolic

MOUNTING HEIG (FEET) Reflector Extension Reflector Extension Reflector Extension
Horzontal 10to 16 141018 1210 20 1810 26 141%0 24 221034
45° angfe 8012 12t0 16 10to 16 141020 12t0 20 l 18024
REQUIRED MINIMUM CLEARANCES o o o
7O COMBUSTIBLES (INCHEST™ Honz. | 45° | Horz. | 45° | Honz. | 45 Honz. | 45 Honz | 45 Honz. | 45°
Back 24 8 36 12 36 12 36 12 45 18 48 12
Side 24 24 36 36 30 30 36 36 48 48 60 60
Top 24 32 36 36 36 36 36 36 36 36 36 36
Below 43 48 126 126 72 72 126 126 96 96 168 168

[ Stupping weight - l 30 ibs. I 40 lbs. I 701bs. J

“This chart 15 intended as a guide oniy Please consult your local Space-Ray representative for a detalled anatysis of your particutar radiant heating requirernents Observe all required
clearances to combustibles as shown  *Clearances measured from nearest edge

RSCA SERIES ARCHITECTURAL/ENGINEERING SHORT FORM SPECIFICATIONS

Gas fired infrared space heaters shall be furmished and installed in accordance with governing codes and as shown per building drawing(s) as descnbed below
Heaters shall be Space-Ray RSCA senes ceramic heaters mode! number(s) RSCA BTU/HR as manufactured by Gas Fired Products Inc
Chariotte North Carolina Heaters shall be equipped with a 24V direct spark ignthon or mullivoit standing pilot system with 100% gas shutoft

Heaters shall be made of aluminized stee! bodv constructor and shall *2 e a spec'a”y desigred nerra' p'enu=rehamber This chamber shall provide optimum
arr/gas mixture for complete combustion The carbon monoxide emission level should be 001% based on the maximum allowable emission level of 04%
Heaters shall have a ngid one-piece cast iron burmer and an Incoloy 800 Reverberatory Screen The Reverberatory Screen shall increase the overall emissivity
of the radrating surface with a blackbody radiation effect and act as a safety net in the unikely event that the ceramic tile assembly 1s broken by an outside orce
The heaters high temperature ceramic emitter surface shall be coated with high emissivity iron-oxide coating which increases the emissivity of the raciating
surface by 13% The heater shall be capable of operating at up to 1800°F and shalt withstand thermal shock when water quenched

Heaters shail have 48 72% radiant efficiency as determined by ANSI Z83 6 Section 29 Radiant coefficient readings shall be obtained with a potassium bromide
filter to duplicate the results obtained at Amencan Gas Association Laboratones

Heaters shall operate satisfactonly in any position from honzontal to forty five degrees (45°) from honizontal Heaters shall be Design Cerufied by the Amencan
Gas Association (A G A) The manufacturer shall provide a wntten limited warranty of ten (10) years covenng the emitter tiles the cast ron burmer and body
construction and a imited warranty of one (1) year for all components utilized 1n the heater s control assembly

-

-~y R AR SR SIDE VIEW DIMENSIONS =5~  ~ S~ 230~ 7| | 1 - END VIEW DIMENSIONS T~ ..

S, =1 1]
pansgouc | MODEL | A B c S, S )
6% v o’
RSCA3 | 10% [19'%s"| 21’ %’ 1N I 1%’
S ’

k - \ RSCA6 |21'Ve"| 30%"| 32%° ' ]‘\ !
ddmm e e T e e e e e & .:.:::::::::::.::7:..}3
! B Rscato | 43%" | 52 s4” 16%" |
— c ‘ | 18%"

MOUNTING HEIGHT

Space-Ray Ceramic Heaters may be mounted at various herghts and angles according to the results desired Please consult your Space-Ray renresentative for
your radiant heating requirements QObserve all required clearances to combustibles shown above

COMBUSTION AIR AND VENTILATION

Combustion air and venting requirements for all gas fired heating equipment must be provided per National Fuel Gas Code NFPAS4 or re authonty having
junisaiction over the mstailaton Indirect vented ceramic heaters require 2 minimum ventilation flow or 4 CFM per 1000 BTU per hour of otal installed heater
capacity on natural gas by either gravity or power ventilation (4 18 CFM per 1000 BTU per hour on propane) For more sentilation information consu't .he ASHRAE
hanagbooks local codes and the Space-Ray Application Manual Building exhaust openings for indirect vented applications must aiways be located acove the le el
of the heaters Likewise inigt air openings must always be located below the level of the heaters

FOR YOUR SAFETY

OPERATE SPACE RAY INFRARED HEATERS WITH PROPER CARE AND QBSERVE ALL SAFETY PRECAUTIONS Carefully ‘oliow the gr n ec installation
operation and cleaning instructions furnished with these heaters Follow the instructions on the nameplat= of each heater and use in accordance witn National
State and Local Codes or the authonty having junsdiction Adeqguate sentilation must always be provided it accordance with the codes

opynght 1992 GFP INC 69510M

SPACE-RAY

A Dvision of Gas-Fied Products Inc

PO Box 36485 Charlotte NC 28236 Telephone (Toll Free) 1-800-438-4936  (704) 3723485  Fax (704) 332 2343
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APPENDIX E

PHOTOGRAPHS OF THE PLANT



[otoeas npoayxuus J1A3a
LAZ fimished production

CraHuus nepexauku KOHAEHCATa
Condensate Recovery Pump Station
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BriGpoc mapa BTOPHUHOrO BCKHTIAHKS B aTMochepy
Dramage mnto the Alimosphele
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[MoTepu Temna B maponpoBoe
Heat losses m a steam pipeline



I'aneBaHyyeckye BAHHbI
Electric plating tanks

Tlapo-BoasiHoit TpyGUaThIif TEINI00OMEHHHK TOPAYEro BOAOCHAOKEHMS
Steam & water tube heat exchangei 1n the hot water supply system
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CraHuus c6opa 1 BO3BpaTa KOHIEHCaTa
Condensate Collections ivc vvery Pump Station
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Hzonsuus naponposogos
Steam pipelines msulation



[MapocGopHbiii KOMEKTOP
Steam heade1




APPENDIX F

ABBREVIATIONS AND MEASUREMENT UNITS



ABBREVIATIONS
CCD - condensate contamination detection system
CHP - Combined Heating Plant,
CIS - Commonwealth of Independent States,
ESCO - energy servicing company
ECO - energy conservation opportunity,
Fig - figure,
hrn - hryvnia,
LAZ - Lviv Bus Plant
tel - telephone, —
USAID - United States Agency for International Development,
VAT - value-added tax,



MEASUREMENT UNITS

barg - atmosphere gauge
BTU - British thermal unit
°C - degrees Celcium
cm?® - centimeter squares
OF - degrees Faranheit

g - gram

Geal - gigacalory

(7 - gigajoule

h - hour

kcal - kilocalory

kg - kilogram

kgf - kilogram-force

kV - kilovolt

kV-A - kilovolt-amper
kW - kilowatt

kW h - kilowatt hour
Lm - lumen

m - meter

m’ - meter squared

m’ - meter cubed

min - minute

MT - megajoule

mm H20 - millimeters of the water column
MW - megawatt

t - tonne

t/h - tonnes per hour

W - watt
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Currency rates of exchange

1 hrivma - local currency unit
lhriviia = US$0 54 as of December 1997

Conversion factors

Heat

lcal=4187]

1Ccal=4187kJ=3968 BTU

1 Gecal=4187x10°=4187GJ
1BTU=1055J=1055kI=1055x10>MJ

Power

1W=36x10°J=36kJ
1kW=36x10°ki=3 6 MJ =860 Ccal
1 MW =36 x 10° MJ = 860 Ccal
1Ccal=1163x10°

1 Geal =1163 kW =1 163 MW

1 kW =0 102 HP (boiler)

1 kW =1 34 HP (mech)

Pressure

1 kg/cm =1 atm
l atm =101 325kPa=0 1 Mpa
1 bar =10°Pa=100kPa=0 1 Mpa

Length

1 mm =0 03937 n=0 00328 f
1cm=03937mm=00328ft
I1m=3937mn=3281f

Weight

1 gram=22046x 10° b

1 kg =2,2046 Ib
1t=1000kg=22046x 10°ft
Area

1l cm’=0 155 square m=1076 x 10 ft
1 m*=1 55 x 10° square in= 10 76 square ft

\é/\ .
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Yolume

1m=3531cuft=10001
11=3531x10°cuft
11=0264 US gal

Heat content

1 kl/kg = 0 43 BTU/Ib

1 kJ/m®=2684x 10° BTU/cu ft

1 MJ/m® =26 84 BTU/cu ft

1 Ccal/m*= 4,187 kJ/m® =0 112 BTU/cu ft

Temperature

°C =0 56 (°F-32)
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