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1 EXECUTIVE SUMMARY

1 1 IntroductIon

ThIS energy audIt was performed m accordance wIth the program financed by the Umted States
Agency for InternatIOnal Development (USAID) accordmg to Dehvery Order #30 The gIven project
prOVIdes makmg energy audIts at 24 mdustnal UkraIman facIhtles The aIm of the project Id settmg­
up mdependent UkraIman energy servIcmg compames (ESCOs) To Implement the SaId task the
company Burns and Roe Enterprzses, Inc (General Contractor) mVIted UkraIman engmeers These
speCIalIsts were taught to the methods of makmg energy audIts m the USA and to the pnncIples of
orgamzmg operatIOn of ESCOs Makmg energy audIts at mdustnal facIhtles contnbuted to practIcal
preparatIOn ofESCOs

Energy audIt makmg mcluded vIsItmg for a week an enterpnse by a group of engmeers that usually
conSIsted of two or three people So, one week was not enough for makmg a complete energy audIt at
the plant, as mamly large plants were chosen for makmg energy audIts In many cases there occurred
a neceSSIty to focus the energy audIt works on one processmg lme or on one plant department
Hence, the gIVen audIt IS based on what we really managed to do for a week Though the audIt
already mcludes a whole set of recommendatIOns for the plant management, It IS expedIent to make a
complete mtegral energy audIt of the plant It IS deSIrable that the plant management should mVIte
speciahsts prepared wIthm the framework of thIS project to contmue the work, whIch must bnng to
Improvement of the whole SItuatIOn WIth energy consumptIOn at the plant and to makmg the full hst
of the measures to be used to Improve the energy consumptIOn at the plant

1 2 PrInCIpal findmgs

Dunng November 24 to 28, 1997 a group of energy audItors performed an energy audIt at the Open
Jomt-Stock company "LVlV Bus Plant" (OJSC "LAZ")

The baSIC products of OJSC "LAZ" are buses for dIfferent purposes and of dIfferent modIficatIOns

The plant has both mam, and anCIllary productIon umts provIdmg a completed productIOn cycle, but
It has no ItS own sources of thermal energy supply

OJSC "LAZ" IS qUlte a large user ofthermal energy, electnc power and water In 1996 purchasmg of
energy resources cost above one ml1hon USA dollars

Bemg a large user ofthermal energy that IS bought from a Thermal Power Plant, the plant has a set of
problems WIth respect ofthe effiCIency ofutIhzatIOn of thermal energy

- low efficIency of steam consummg eqUIpment, whIch IS accounted for by absence of steam
traps,

- sIgmficant losses WIth the secondary bOIlIng steam
- low percentage of the condensate return

InsuffiCIent effiCIency of electnc power energy utIhzatIOn can mamly be accounted for by the
operatIOn modes of the compressor statIOns
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EffiCIency of the plant IS also worsened by madequacy of the mstalled capacItIes to the actual
productIOn volume and because of a one shIft operatIon mode of the plant

WhIle makmg the audIt, there were found a lot of attractIve opportumties for Improvmg the energy
efficIency of the enterpnse, both by Improvmg the energy effiCIency of the productIon, and at the
cost of short-term measures (up to 1 year) that do not reqUIre large mvestments, and by Imp1ementmg
the mIddle-term measures (up to 2 years) that reqUIre capItal mvestments

ImplementatIOn of the proposed measures wIthout takmg mto account mteractIon of the projects wIll
make It possIble receIvmg the followmg savmgs
• savmg of electnc power - 4,978,000 kW h (the cost IS USD 267,319),
• savmg of thermal energy - 6,431 GCa1 (the cost IS USD 280,347),

• savmg of natural gas - 37,750,000 m3 (the cost Id USD 3,133)

The costs on energy resources IS USD 550,779 per year, provIdmg 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 mto the atmosphere (CO, S02' NOx

and ash) decreases by 86 75 tonnes per year

After choosmg by the plant pnontIes concernmg ImplementatIOn of energy conservatIOn
OpportunItIes (ECOs), when maIlmg finanCial estImatIOns of the measures to be Implemented,
mteractIOn of the projects should be taken mto account

The plant has got reserves for further energy savmg, theIr ImplementatIOn WIll reqUIre a more
detaIled energy audIt

1 3 RecommendatIons

The below table shows a lIst of energy conservatIOn opportumtIes (ECOs) IdentIfied for the
enterpnse The table shows the estImated savmgs as well as the cost savmgs 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 IS recommended to conSIder the Issue of
ImplementatIOn of the other measures when finanCIal OpportunItIes become aVailable

To encourage the faCIlIty to Implement energy effiCIency and energy conservatIOn, USAID IS
contnbutmg energy audItmg eqUIpment to the plant ThIS eqUIpment conSIsts of standard energy
audItmg mstrumentatIon and meters that WIll enable them to Implement an energy savmg actIVIty
ThIS Item IS shown m the table as ECO #1 ThIS recommendatIon IS for the plant to Implement an
energy management sectIOn that would be responsIble for recommendmg changes or Improvements
m any system that would result m energy savmgs

TypIcally, an energy management team or sectIOn would conSIst of the mmimum of three persons, an
engmeenng supervIsor, an electnc engmeer and a thermal engmeer The supervIsor would be a part
of the upper plant management, and should report dIrectly to the plant management ThIS IS so that
energy usage and energy are elevated m Importance, and that the plant manager IS aware of potentIal
changes to save energy

The mam dIrectIOns concernmg the energy conservatIon at the plant that are recommended after
gammg the energy audIt data as follows
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• automatIc separatIOn of the "clean" and " dIrty" condensate (ECa #2),
• momtonng the qualIty ofcondensate of the steam usmg eqUIpment (ECas #3),
• automatIOn of the condensate qualIty control (ECa #4),
• mstallatIOn of steam trappmg assemblIes of calonfers (ECa #5),
• automatIOn ofmetenng the steam consumptIOn (ECa #6),
• momtonng ofthe temperature operatIOn mode of the heat usmg eqUIpment (ECa #7),
• repamng compressed aIr leaks (ECa #8),
• momtonng of the capacIty ofmotors (ECa #9),
• mtroductIOn ofan automatIc system for controllIng the turbme compressor (ECa #10),
• automatIOn ofmetenng electnc power consumptIon (ECa #11),
• replacement oflamps m the external IIghtmg system (ECa #12),
• automatIOn of consumptIOn of compressed aIr (ECa #13),
• mstallatIOn of steam traps (ECa #14),
• mtroductIOn ofmfra-red gas-fire heatmg systems (ECa #15)

5



LIst of EnereY ConservatIon OpportumtIes (ECOs)

ECOs Descnptlon Savmg Cos of the
energy savmg, CproJect Payback

costs penod,
year

Electnc power, Natural Steam, Hot water, Cold water, USD USD
1,000 kWh gas, Gcal 1,000 m3 1,000 m 3

1,000 m 3

1 IntroductIOn of an energy management 399 3775 640 540 58,227 48,979 08 year
program

2 AutomatIc separatIon of clean" condensate condensate 51,205 20,664 05 year
from "drrtv one 583

3 Momtonng of the qualIty of the condensate of condensate 6,790 1,950 03 year
the steam usmg eqUlpment 159

4 AutomatIon of controllmg the condensate condensate 8,529 4,608 05 year
qualIty I 97

5 Steam trap assemblIes of calonfers 108 2,989 2484 08 year

6 AutomatIOn of metenng the steam consumptIon 1,535 44,745 40,040 09 year
7 Momtonng of the temperature regtrne for 123 3,585 1,000 04 year

operatIOn of the heat usmg eqUlpment
8 RepaIrmg compresses aIr leaks 235 17,873 6,000 03 year
9 Momtonng the capaCIty of motors 153 8,189 6,500 08 year
10 AutomatIcal system for controllmg the turbme 3072 164,966 49,820 03 year

compressor
11 AutomatIon of metenng and checkmg the 763 40,946 40,186 1 year

electnc power consumptIon
12 Replacement oflamps m the external lIghtIng 171 10,400 9,755 094 year

system
13 Automanon of metenng the consumptIon of 185 17,873 26,116 1 5 years

compressed aIr
14 Steam traps 2,057 61,085 111,650 1 8 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
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1 4 OperatIon and Mamtenance

It IS typIcal for mdustnal plant management to mamly thmk m terms of productIOn, and to want to
mcrease output Therefore It IS sometImes dIfficult to thmk of the Importance of energy and energy
costs to the operatIOn of a plant

For LVIV Bus Plant, as wIth most mdustnes m Ukrame, thIS IS not the same PrevIously energy costs
were subSIdIzed and plentIful, and energy was not a major conSIderatIOn m plant operatIOns

WIth the nsmg energy costs over the past few years, energy costs have now become very SIgnIficant
For LVlV Bus Plant, energy costs are now about seven percent of the cost of producmg the buses
Dependmg 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 hnvmas) for the typIcal umt

WhIle energy and energy costs are now well understood by the LVIV Bus Plant staff, there IS the
tendency to thmk mamly of havmg to Implement large projects wIth the mtent of savmg large
amounts of energy ThIS IS unfortunate smce many small energy savmg projects eXIst that have very
good payback penods

A common mIstake IS Ignonng more measures that have low savmgs For mstance, the mstallatIOn of
steam traps mIght not seem as attractIve as mstallmg 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 IS conSIdered, the total savmgs resultmg from thIS Item IS very SIgnIficant

Most mdustnes m Ukrame have a person or persons who are referred to as energy engmeers These
people are typIcally responsIble for ensunng that there IS an adequate supply of energy to the plant,
not to Improve the energy effiCIency of the plant But WIth the nse m energy pnces and the
uncertamty of aVaIlabIlIty of all fuels, an energy manager to conserve energy becomes Important
Each plant should senously conSIder establIshmg an energy manager pOSItIOn at a mmImum, and for
large mdustnes, pOSSIbly even an energy management sectIOn

These people should be regularly momtonng all operatIOns, and espeCIally revIewmg monthly energy
consumptIOn ThIS monthly data should be graphed and compared to preVIOUS months and years to
determme any vanatIOns m consumptIOn Where vanatIOns due occur, they should then determme
the cause of the vanatIOn and whether remedIal actIOn IS reqUIred For mstance, If monthly
consumptIon mcreases, the reasons why should be determmed and If appropnate, steps taken to
correct any problems

In addItIon, the energy management staff should also reVIew each process, and look for energy
savmg opportumties They should see that all cost-effectIve energy Improvements are Implemented,
begmmng WIth Items IdentIfied In thIS energy audIt They should then also have responsIbIlIty to
reVIew all proposed changes to the faCIlIty to ensure that each process IS as energy effiCIent as
pOSSIble

A plant the SIze of LAZ should have several people workmg m an energy management group At a
mmImum, It would be good to have a thermal speCIalIst (someone who IS knowledgeable about
steam, hot water, and natural gas systems) and an electncal speCIalIst There should be a thIrd person
to manage all ofthe actIVItIes of thIS group, and to report dIrectly to the top plant management
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At many facIhtles the energy management sectIOn IS assIgned an energy goal, such as reducmg the
overall energy usage by five percent per year whIle the percentage goal can vary, thIS type of
challenge gIves mdustnes benchmark by WhICh the sectIOn can be evaluated And m mdustnes m
Ukrame, where energy efficIency IS Just at ItS mfancy, the percentage goal could even be hIgher
Some mdustnes also have an mcentIVe program, m WhICh employees are encouraged to submIt
energy efficIency Improvement Ideas These Ideas, If accepted and Implemented, would result m a
small reward bemg gIven to the employee
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2 GENERAL BACKGROUND

The first mdustnally produced set of bIg CIty buses was manufactured m 1994 (83 buses)

The enterpnse was establIshed m July 1945, the first buses were manufactured m 1956

Mr Vasyl Petrovych TRACH
Mr Vasyl Hryhorovych VASYLUSHYN
Mr Mykola Semenovych HOLIANYK

There are aVaIlable at the plant all the productIOn areas reqUIred for bus manufacture
• press-and-preparatIOn area,
• body-productIOn area,
• pamtmg area,
• electnc platmg area,
• assemblIng area,
• mechamcal processmg area,

Under market condItIons restructunng of the enterpnse IS m progress From Apnl 1, 1997 on the
baSIS of the correspondmg workshops there were establIshed such SubSIdIary companIes as "LAZ ­
Tools", "LAZ - Techno", "LAZ - ATP"

In January 1997 there were sold 26 per cent of the plant shares, by the end of the year there IS
planned to sell another 49 per cent of the shares Not less than 26 per cent of the Authonzed CapItal
of the Open Jomt-Stock Company WIll be offered to a strategic partner agamst ItS mvestment
lIabIlIties

In August 1994 the enterpnse was re-establIshed as the LAZ Open Jomt-Stock Company (LVIV BUS
PLANT) In 1995 ItS property was assessed and shares prepared for sale The State Property Fund of
Ukrame approved m December 1996 the plan of the sale of the enterpnse shares The Plant was
mcluded m a lIst of 200 enterpnse m Ukrame that shall be pnvatlzed accordmg to theIr own
schedule

As for the prospects, the plant IS now developmg a new generatIOn of CIty buses of large and
espeCIally large seat capacIty

ChaInnan ofthe Board
TechnIcal DIrector
ChIef Energy Engmeer

Tel (0322) 63-0558
Fax (0322) 63-6060

45, Strylska Str , LVIV, 290618, Ukrame

2 1 HIstory of plant

UntIl 1991 the plant specIalIzed m the productIOn of medmm-seatmg capacIty buses wIth petrol
engmes

From 1991, m order to Improve of the competItIveness of Its products, the plant sWItched on a new
lIne - productIOn of a new set of up-to-date buses of all types and SIzes, and pnmanly on productIOn
of bIg CIty general-purpose buses wIth Diesel engmes Dunng 1992 and 1993 a powerful desIgn
admmistratIve team of 300 people was restored, whIch withm n a short penod of tIme developed a
set ofbuses to be used m CItIes and for mterclty travellmg
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• thermal treatment and processmg area,
• castmg area (color metals)
• repair and mamtenance servIces,
• other areas and production hnes

The structure of the plant mcludes 4 mam productIOn workshops, 2 bmldmgs, 4 auxIliary productIOn
workshops, management group and 34 functIOnal departments

The enterpnse IS located on 70 ha, the mdustnal productIOn area IS 215,000 m2
, mcludmg 183,000 m2

for the basIc productIOn hnes and 32,000 m2 for the auxIhary productIOn hnes

2 2 Types of products

At the present time LVIV BUS PLANT IS the only enterpnse m Ukrame manufactunng the
followmg sorts of products

Table 2 1
Products and theIr percentage m the total sale

Percentage m the Pnces on Nov 25,
Bus Model general 1997, US $ x 103

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 152 685
Trolley-bus LAZ-52522 1 705

2 3 Number of employees

In average, as of October, 10 1997, the personnel of the plant was 4,820 persons, mcludmg
productIOn workers 3,243 persons
engmeers 1,381persons
non-productIOn workers 196 persons

2 4 SIgnIficance of the sector to economy

For LAZ Open Jomt-Stock Company IS the only manufacturer of buses for dIfferent purposes m
Ukrame and m CIS-countnes, and ItS products are competitive, the current trend m the plant
actiVIties IS prospective m the economy ofUkrame

10

I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

3 CURRENT STATUS OF PRODUCTION

3 1 Total estimated production capacIty of the plant

As of January 1, 1997 the annual productIOn capacIty ofthe plant was 7,790 buses and trolley-buses

3 2 Actual production capacIty of the plant

The total productIOn volume m 1996 was 1,031 buses, an average IS 86 buses per month

The enterpnse has a possIbIlIty to mcrease ItS productIOn level up to the deSIgned one provldmg there
IS a demand

3 3 Prospects for production development

Currently, at the cost of lImltmg the profit, conveyer lInes, for weldmg bodIes and for bus
assemblIng, were modernIzed, there IS m progress reconstructIOn of the pamtmg complex, a lIne for
tube phosphotatIOn was mtroduced and a plasma sheet metal cuttmg area was Implemented

The markets for the buses manufactured at the plant, m addItIOn to Ukrame, are m RussIa and
Belarus There IS work bemg carned out aImed at restonng the former markets m the states of the
Central ASIa (m partIcular - m UzbekIstan and Kazahstan) In 1996, 368 buses were sold outsIde
Ukrame, and m partIcular to

RUSSIan FederatIOn - 281 bus,
RepublIc of Belarus - 52 buses,
UzbekIstan -28 buses,
Other states -7 buses

One should bear m mmd that despIte the actIvItIes from the SIde of foreIgn competItors (Ikarus,
Karosa, Mercedes LlAZ, Scama, Volvo), LAZ-buses, owmg to theIr more attractIve pnces,
opportumty of havmg servlcmg and an OppOrtunIty of gettmg spare parts (some of the latter are
produced m RussIa and Belarus) contmue to be on demand m the above countnes Sale of LAZ
products m the CIS-countnes as well as that m Ukrame completely depends on the economIC status
ofthese states, tax and legIslatIOn laws and on the mutual relatIOns on the state level

3 4 Exports vs DomestIc productIOn

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

3 5 MalO energy consummg eqUIpment

3 5 1 Compressed azr

Compressed aIr IS mamly used at "LAZ" Jomt-Stock Company to operate the assemblmg tools and
the pressmg eqUIpment The compressed aIr is provided by
• three K-250-61-2 centnfugal compressors wIth the productlOn capacIty of 250 m3/h and of the

power capacIty of 1,500 and 1,600 kW that are mstalled m the power umt,
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• five NDV-type compressors - 60 and 300 kW each (the productIOn capacIty of each IS 50 m3/h)
that are mstalled m the compressor statIOn

The operatIOn pressure m the system IS 5 5 barg

When the energy audIt was bemg carned out one turbme compressor out of three was under repair
(l compressor as a redundant one, 1 compressor was under repaIr) The turbme compressor prOVIdes
productIOn of compressed alr m the baSIC mode, the consumptIOn peak IS covered by exclusIvely
connectmg the pIston compressors Due to the restnctlOns set by the manufactunng plant the turbme
compressor IS shutdown no more than 50 times a year

24-hour schedule of the electric power load for a compressor
on November 26,1997

1800 ~---------------------------.

1600 +---------

1400 -1------m:.tI-----t~II_____a!~I__fijIl!!;I_---_t':;2't____1 ..;,!I_----___f

~ 1200

~ 1000
o
~ 800
::....< 600 -'--"T"L_l""

400 -t-Ilmlilf---f ;+-~;I----t

I
I
I
I
I
I
I
I
I

3 5 7 9 11 13 15 17 19 21 23

Hours

FIg 3 1

AnalySIS of the above dIagram (see FIg 3 1) for a 24-hour schedule of the electnc power
consumptlOn by a K-250-61-2 turbme compressor on November 26, 1997 demonstrates that the
maxImum load of the turbme compressor comcldes WIth the beglnnmg of the workmg day and It
does change dunng the plant operation time On stoppmg operation at all baSIC productive areas the
consumed power capaCIty decreases, and at mght It IS m average 1,350 kW (85 per cent of the
nommalload)

The pIpe lIne of the compressed aIr IS deSIgned for the pressure of 8 kgf/cm2, It IS put on a trestle (a
canal on supports) The mam compressed alr ducts are cyclIc wlthm the workshops In accordance
WIth balanced consumptIOn of the compressed alr deSIgned for productlOn of 3,000 buses per year,
the yearly reqUIred amount of compressed alr IS 8,300,000 m3

12
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Table 3 1

DistributIOn of the compressed air between the baSIC productIOn areas at the plant

Bus assemblmg
andpamtmg

workshop
15%

Press-and­
preparatIOn
workshop

15%

FIg 32

Other
consumers

31%

DistributIOn of compressed air
between the baSIC productIOn areas at the plant

Body­
assemblmg
bUlldmg#2

24%

Plant of
hydromechamcal

tansmlSSIOns
15%

352 Steam

Consumers October 1997
m3/h x 1,000 %

Body assemblmg workshop #2 2,040 25
Pressmg and preparatIOn 1,290
workshop 16
Bus assemblmg and pamtmg 1,240
workshop 15
Plant of Hydromechamcal 1,291
TransmISSIOns 16
Other consumers 2,470 28

• electnc platmg tanks
• drymg chambers
• hot water supply heaters
• washmg solvents heaters

In 1996 the plant consumptIOn of the heat energy m form of steam was 25,600 Gcal costmg
US $746,000 The basIc consummg eqUIpment IS as follows

The steam for the plant IS proVIded by the Combmed Heat Plant located at a dIstance of about 650 m
from the heat statIon of the plant The processmg productIon hnes use overheated steam wIth the
pressure of5 5 barg and the temperature of 235°C
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Table 32

Steam dIstrIbutIOn between the basIc productIOn areas at the plant

Steam dIstnbutIon between the baSIC productIOn areas at the plant
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Workshop for
fixture

productiOn
35%

FIg 33

Other productiOn
areas
7%

14

Body
assembling
bUlldmg #2

35%

Wood
processmg
workshop

3%

AdmmlstratiOns
areas
5%

Body
assemblmg
bUlldmg #1

6%

Mechallical
processmg
workshop

9%

• aIr screens and mr-and-heatmg aggregates
• other technIcal eqmpment

The steam consumptIOn IS about 36,000 t per year, the mIddle flow - 18 t/h, the maXImum flow­
30 to 32 t/h

Consumers January 1997 June 1997 Average
value,

%
Gcal % Gcal %

Workshop for fixture productIOn 1,950 358 907 338 35
Body assemblIng Bul1dmg #2 1,950 358 933 348 35
Mechamcal processmg
workshop 500 92 230 86 9
Bodyassemblmg
BUlldmg #1 320 59 154 57 6
Workshop for body assemblmg
and weldmg
Wood processmg workshop 160 30 78 29 30
AdmmistratIOn area 290 53 141 53 50
Other areas 273 50 238 89 70
TOTAL 5,443 100 2,681 100 100
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The heat energy m the stream supply system of the plant IS used not effectIvely The mam reasons for
that are as follows

- absence of steam traps,
- absence of automatic systems for controllmg temperature and pressure,
- sIgmficant losses from the flash steam,
- sIgmficant steam and condensate leaks through the leaks m fixtures and plpelmes located m

underground canals,
- low qualIty of the msulatIon or Its absence on heaters, fixtures and plpmg ducts,
- sIgmficant losses of condensate due to Its contammatIOn by mlxmg 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 baSIS,

- exceedmg the capaCIty of the mstalled eqUipment as compared to the actual load,
- absence of any mstruments for metenng the stream consumptIOn and the steam parameters

There are good prospects for Implementmg energy conservatIOn opporturutIes (BCOs)

3 5 3 Thermal ener2Y

Thermal energy m form of hot water WIth the temperature of up to 130ac IS used for the radIant
heatmg systems, air and heatmg aggregates and aIr screens

The heat energy consumptIOn m 1996 was about 21,600 Gcal costmg US $601,000 Dunng
10 months m 1997 heat energy was used only m January The heat supply reductIOn was accounted
for by finanCial relatIOns of the plant WIth the CHP

Table 33

Heat ener2Y dIstributIOn between the baSIC productIOn areas at the plant

Consumers January 1997
Gcal %

Pressmg and preparatIOn workshop 580 12
Workshop for fixture productIOn 910 19
Body assemblmg workshop #2 750 15
MechanIcal processmg workshop 430 9
Body assemblmg BUIldmg #1 1,320 27
Workshop for body assemblmg and
weldmg
AdmimstratIOn areas 174 4
Other areas 750 14
TOTAL 4,914 100

15
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354 Natural gas

Gas consumptIOn dunng 10 months In 1997 was 1,390,000 m3 costIng USD 115,370 The pressure of
the used gas IS up to 0 5 barg
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Workshop for
fixture

productIOn
19%

FIg 34

Body assemblmg
bwldmg#2

15%

Heat energy dIstrIbutIOn
between the basIc productIOn areas at the plant

Other Body assemblIng
productIOn areas bwldmg #1

15% 26%

Pressmg and
preparatIon
workshop

12%

AdmmlstratIOn
areas

4°10

Mechamcal
processmg
workshop

9° °

Natural gas IS used at the plant fOf the processIng needs The basIc gas consumIng eqUIpment IS gas
heatIng furnaces and dryIng plants

- sIgnIficant losses In the heat supply systems,
- no automatlc control of the temperature and pressure dunng plant operatIOn,
-low efficIency of the aIf heatIng,
- lack of Instruments for metenng consumptIOn of the heat energy and ItS parameters

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
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Table 34

Gas distrIbutIOn between the baSIC productIOn areas at the plant

Workshop
for fixture
productIOn

20%

Pressmg-and­
preparatiOn
workshop

29%

FIg 35

Other
productIOn areas

7%

Body
assemblmg
bUl1dmg #1

20%

Body
assemblmg

workshop #2
9%

Gas distrIbutIOn between the basIc productIOn areas at the plant (see Fie 3 5)

Mecharucal
processmg
workshop

15%

January 1997 June 1997 Average
Consumers value,

%
m3 x 1,000 % m3 x 1,000 %

Pressmg and preparatIOn
workshop 732 30 372 276 29
Workshop for fixture
productIOn 51 9 21 3 264 199 20
Mechamcal processmg workshop 376 154 19 1 14 1 15
Body assemblIng
BUildIng #2 234 96 119 88 9
Body assmblmg BUIldmg #1 and
Workshop for body assemblmg 509 209 259 192 20
and weldmg
Other productIOn areas 70 28 145 107 7
TOTAL 2440 100 1350 100 100

Usmg gas IS a prospective strategIC trend m the energy conservatIOn at the plant, as gas IS the
cheapest and relIable sort of energy sources Modern processIng eqUIpment allows to use heat from
gas combustIOn wIth hIgh effiCIency m dryIng aggregates, for mfra-red heatmg deVIces, air heatIng
systems and air screens
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3 5 5 Electrzc power

The electnc power supply system of "LAZ" open Jomt-Stock Company mcludes a 110-kV deep
lead-m sWItch-gear "L12" wIth two 110/6-kV voltage transformers, four 6-kV sWItchmg substatIOns
and 35 transformer umts WIth the voltage of 6/0 4 kV The CIrcUIt IS radIal and sectIOned

110-V sWItch-gear IS on the balance of "LVIVENERGO" State Jomt-Stock Energy Company Each
out of theIr 8 leads-m has an mstalled commercIal meter of the actIve and paSSIve power (16 umts m
total)

The techmcal metenng IS provIded only at two heat statIOns out of the four (at SWItch StatIOn #1 and
at the sWItch statIOn of the power umt) on the hIgh voltage sIde (6 kV) Twenty out of 35 transformer
statIOns has two transformers each, WhICh makes provIsIon of objectIve metenng the electnc power
consumptIOn m relatIOn of each connectIOn more problematIc The readmgs of the eXIstmg meters
are regularly recorded m a regIster-book, and based on these data the electnc power consumptIOn for
the basIc productIOn areas IS calculated accordmg to the approaches used m the mdustry No
contmuous control of the e1ectnc power consumptIOn IS performed, as there IS no correspondmg
metenng system

The mternal plant electnc power supply system prOVIdes electnc power for both the productIOn and
non-productIOn areas, and some separate organIzatIOns that are not m mcluded mto the plant
structure, these are "InstItute", Plant for HydromechanIcal TransmIssIOns, "LAZ - Tools", "LAZ
ATP", "LAZ Techno" and others

Instrumental metenng the provIded electnc power consumptIOn IS pOSSIble only for one enterpnse
("LAZ - Tools") As for the other enterpnses connected to the plant network, the mstrumental
metenng of the electnc power consumptIOn by each of them IS problematIc due to the radIal structure
of the mternal power supply system of the plant

The electnc power used m the productIOn bUIldmgs IS approxImately dIstnbuted as follows
(accordmg to the data for October 1997)

Table 35
DIstributIOn of electric power consumptIOn between the baSIC areas at the plant

Average
Consumers January 1997 October 1997 value,

%
kWhx % kW h x 1,000 0/0

1,000
Energy workshop 702,400 38 863,300 42 40
Workshop for fixture productIOn 92,230 55 110,500 5 525
Mechamcal processmg workshop 92,230 55 110,500 5 525
Body assemblmg workshop 145,050 8 116,500 6 7
Workshop for body assemblIng
and weldmg
AdmmIstratIOn 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
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The roam e1ectnc power consunllng workshop IS the energy workshop, where the electnc power

energy IS chIefly used for productIOn ofcompressed aIr

In 1996 the plant consumed 15,960,000 kW h of the electnc power Dunng 9 months In 1997 the

consumptIOn of the electnc power for the processmg needs was 8,570,000 kW-h at a cost of

US $460 000
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4 FINANCIAL STATUS OF PLANT

4 1 Currency vs Barter

Currency vs Barter operatIOns IS 537 per cent (accordmg to the data for 10 months m 1997)

4 2 VlabilIty of plant

The profitabIlIty of the enterpnse m 1997 was 2 per cent Accordmg to the mformatIOn receIved at
the plant, due to the state on December 24, 1997, the Open Jomt-Stock Company had no debts
concernmg payments for the heat and electnc energy, mdebtedness for gas was 286,000 hrn
(US $154,460) that IS to be paId by January 1, 1998

20
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5 ANNUAL ENERGY CONSUMPTION AND ITS COST

Annual energy consumptIOn IS not stable, whIch IS accounted for by both the productIOn schedule,
and by the relatIOns WIth the energy supphers, and pnmanly WIth the eRP, that makes the task of
choosmg the mam mdicators for the economIC calculations and estimatIOns of the energy
conservatIOn OpportunItIes more comphcated

5 1 Annual consumptIon of heat energy III 1996 and 1997
Table 5 1

Steam (Gcal) Hot water (Gcal)
Month 1996 10 months III 1996 10 months III

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 - -

July - 243 - -

August 1,875 - - -

September 626 - - -

October - 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 Gcal =US $ 29 15, hot water - 1 Gcal =US $ 27 8

21



FIg 5 1
It IS dIfficult to predIct the steam consumption level, as It IS connected WIth the loadmg of the
mam productIOn hnes and, m some cases, WIth faIlures m the steam supply In wmter the steam
consumptIOn nses, whIch can be accounted for by sWItchmg on the heatmg aggregates The
steam consumptIon m 1997 decreased as companng It WIth that m 1996, as some drymg
chambers v'ere sWItched from the steam heatmg to burnmg natural gas

Gas, m"' x 10"' Electric power, kWh x 10"'

Month 1996 10 months III 1996 10 months In

1997 1997
January 160 328 1,506 1,506

February 46 54 986 764
March - 50 848 617
Apnl 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
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The chart for the annual electnc power consumptIOn shows the loadmg of the productIOn facIlItIes
dunng a year Decreasmg of the electnc power consumptIOn m February 1996 and m 1997 IS
accounted for by stoppmg the mam productIOn hnes, the followmg gradual nsmg m the electnc
power consumptIOn IS accounted for by loadmg the productIOn facIhtIes In wmter the electnc power
consumptIOn nses, as the heatmg and ventIlatIOn eqUIpment IS SWItched

ConsumptIOn of natural gas depends on the season and on the loadmg of the mam productIOn hnes
In wmter the consumptIOn nses as a result of mcreasmg the load of the bOller-house to heat the
resIdentIal area The gas consumptIOn at the plant mcreased m 1997 nses as some drymg chambers
were sWItched to burnmg gas



Table 53

24

NOTE Data for calculatIOns

5 4 Structure of the total energy consumptIOn and Its cost III 1996

2 5 hrn (US $ 1 35)

10 hrn (US $ 5 4)

0099 hrn (US $00537)

1536 hrn (US $ 83)

539 hrn (US $29 15)

51 4 hrn (US$ 278)

Energy ConsumptIOn Gcal % Cost, US $ % Cost of 1 Gcal,
US$

Steam (P=5 5 barg, 36,046 t 25,593 35 746,036 32 292
t=235°C)
Heat energy (hot
water) 21,626 Gca1 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 m3 12,223 16 125,247 5 102
TOTAL - 73,168 100 2,329,592 100 -

1,000 m3 = 8 1 Gcal 1,000 m3
- US $83

1,000 kW h = 086 Gcal 1,000 kW-h - US $53 7
Steam - 1 Gcal = US $29 15
Hot water- 1 Gcal=US $ 27 8
Lower Heatmg Value Qoper lower = 8,100 kcal/m3

AnalysIs of the energy consumptIOn structure shows that a prospectIve trend m the energy
conservatIOn IS mcreasmg the share of the natural gas use

The structure of the energy consumptIOn, Its cost and the specIfic cost of 1Gcal of heat from energy
sources are gIven m Table 5 3

5 3 Current tariffs on electric power and fuel III 1997

NOTE US I $ = 1 85 hrn

• The cost of 1 tonne of the lost condensate provIdmg
that the percentage of Its return IS not less than 45 per cent
(penalty sanctIOns)

• The cost of 1,000 m3 of natural gas

• The cost of 1 tonne of the lost condensate provIdmg
that the percentage of Its return IS not less than 45 per cent
penalty actIOns)

• The cost of 1 Gcal of heat energy m form of hot water

• The cost of 1 kW-h of electnc power m correspondence
wIth the mutual settlements wIth the supplIers

• The cost of 1 Gcal ofheat energy m form of steam
wIth the pressure of 5 5 barg and the temperature
of 235°C
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5 5 MeterIng consnmptlOn of energy sources

Steam, condensate, heat energy

There are no assemblIes for metenng the consumptIOn and parameters of the heat agents and
condensate at the plant The commercial metenng system IS on the CHP temtory, from where the
mformatIOn about the heat consumptIOn and parameters of the heat agent IS every day communIcated
to the plant The receIved data are recorded m the ChIef Engmeer Energy Department m a specIal
regIster-book At the end of the month the CHP presents the accounts for theIr payment by the plant

Electnc power

CommercIal metenng of the electnc power consumptIOn IS performed by means of actIve and
reactIve power meters mstalled on the hIgh voltage SIde - two at each out of eIght "LI2" IIO/6-kV
SWItch-gear leads-m The readmgs of the meters are regIstered once a month by the plant staff
together WIth employees of "LVIVOBLENERGO" energy supplymg company

Natural gas

CommercIal metenng of the natural gas consumptIOn IS performed by means of a flow-rate meter on
the baSIS of a narrowmg deVIce operated together WIth a self-regIstenng deVIce for controllmg the
pressure and temperature Processmg the measured data IS performed every day usmg
n,1 g t'111"'Y\l3tj:::lo't'"C!
¥lU.U. .LUIV'"''''''''J.13

There IS no computer-based metermg of the gas consumptIOn WIth the preCISIOn of ±l % The
balance of the gas consumptIOn by the baSIC plant areas IS made on the ground of apprOXImate
.... "1 ....111"h,,nc
...,UlvU.lULlVJJ.13
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6 PREVIOUS IMPROVEMENTS OF ENERGY CONSERVATION

6 I The plant does not have an energy management program, although some of the correspondmg
dutIes are performed by the ChIef Energy Engmeer Each productIOn area IS consIdered
mdependent, and has the abIlIty to develop theIr own projects Projects aimed at Improvmg the
energy facIlItIes took place only m the mIddle of the eIghtIes when the enterpnse was
reconstructed All the projects were eVIdently focused on changes m the productIOn level, and
energy savmg objectIves were not project's top pnonty

6 2 The plant specIalIsts Implemented a number of energy conservatIOn measures dunng 1996 and
1997

• utIlIzatIOn of the condensate after the electnc platmg tanks (the temperature IS 120 to
130 DC) for heatmg water for the hot water supply system,

• utIlIzatIOn of the heat of the exhaust gases from the drymg chamber to heat a washmg
solutIOn,

• sWItchmg the drymg chambers on gas combustIon

6 3 At the Plant there has been developed Plan of Measures aimed at savmg the fuel and energy
resources III 1997

The mam measures there are as follows

Electnc power

• DecreasIllg the losses of compressed air (fixture repamng, Improvement of the air supply
system, dIsconnectIon of the networks of separate workshops and areas for the non­
operatIOn tIme)

Savmg - 25,000,000 kW h

• Power down the ventIlatIon plants dunng Idle penods
Savmg - 70,000 kW h

• DIsconnectIOn of power transformers for the Idle penods and m case of the load gomg
down

Savmg - 80,000 k\X! h

• ProvlSlon of the maXImum load for the electnc furnaces
Savmg - 40,000 kW h

• IntroductIOn of automatIc control of the turbme generator
Savmg - 110,000kW kW h
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Heat energy

• LimItmg steam consumptIOn m wmter and on Idle days
Savmg - 2,400 Gcal

• Controllmg the heatmg system and adjustment the heat networks
Savmg - 50 Gcal

• Introducmg plants for heatmg the washmg solutIon by means of gas combustIOn products
mstead of steam

Savmg - 240 Gcal

• ModernIzatIOn of the dryIng chamber #21 to provIde heatIng the washIng solutIOn by
means of gas combustion products mstead of steam

Savmg - 1,000 Gcal

Natural gas

• Arrangement ofmetenng gas consumptIOn by separate areas
Savmg - 4,000 m3

• IntroductIOn a commerCIal metenng system wIth the precISIOn of ±1 %
Savmg - 8, 000 m3

• ModernIzatIOn of the burners m DryIng Chamber #21
Savmg - 9,000 m3

The set measures are related to the aVailable energy conservatIOn opportumties Some of the
measures reqUIre feasIbIlIty studIes and estimatIOn of the cost of theIr ImplementatIOn to determme
the payback penod and to mclude them mto the financIal plan of the plant

64 At the plant there was developed a project and partIally fulfilled the construction and mstallatIOn
works aimed at reconstruction of the stream-and-condensate pIpe ducts and of the condensate
pumpmg statIOn (60 to 65 per cent of the estimated cost)

The project prOVIded the followmg works

• puttmg the steam ducts and condensate lInes on the trestle,

• mstallatIOn ofa new condensate pumpmg statIOn WIth the condensate cooler,

• mstallatIOn ofwater heaters, collectmg tanks, pumps and pIpe lInes of the central hot water
supply system,

• mstallatIOn of a new stream and condensate ducts m separate workshops

The constructIOn works were stopped due to poor finanCIng The cost of the remaInmg works IS

550,000 to 600,000 hrn (US $300,000 to 320,000 )
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7 ENERGY AUDIT
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It IS proposed to mstall on the Jomt condensate ducts after the electnc platmg tanks and the

7 1 SpecIfic energy consumptIOn 10 1997

(ECO - 02)

(ECO - 01)

- 399,000 kW h,
- 37 750 m2

- 640 GCal
- 540 GCal
- USD 48,980
- 0 8 year

Expected savmg
- electnc power
- natural gas
- steam
- hot water

Project costs
Payback penod

Automatlc separatIOn ofthe "clean" and "dIrty" condensate

The condensate losses at the enterpnse are between 80 and 85 per cent, mstead of 55 per cent as It
was agreed WIth the CHP The mam cause of an mcreased dIscharge of the condensate mto the
canalIzatIOn IS mIxmg the "clean" condensate WIth the "dIrty" one at the pumpmg statIOn followed
then by contammatIOn of the "clean" condensate at the CHP

7 2 Measures aImed at energy conservatIOn

At LAZ there IS a group of speCIalIsts who are referred to as energy engmeers These people are
typIcally responSIble for ensunng that there IS an adequate supply of energy to the plant But WIth the
nse m energy pnces and the uncertamty of aVaIlabIlIty of all fuels, an energy manager actlvItles
aImed conservatIOn of energy becomes Important That IS why the plant should senously conSIder
establIshmg an energy manager posItlon at a mImmum, and for large mdustrIes, pOSSIbly even an
energy management sectIOn

At the enterpnse new standards of energy consumptIOn per product umt were worked out m regard of
separate sorts of eqUIpment and technologIcal processes However, due to lackmg ofmetenng and
keepmg records concernmg energy agents consumptlon m 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 ECDs

IntroductIOn of an energy management program

It IS proposed to prOVIde the enterpnse WIth the reqUIred measunng mstruments m order to Identlfy
and quantItatlvely eStlmate the energy conservatIOn opportumtIes, mdependently determme the
energy conservatIOn opportumtles, decrease energy consumptIOn and keep under control energy
savmg

It IS typIcal for every mdustnal plant management to mamly thInk m terms of productIOn, and to
want to mcrease output Therefore It IS sometlmes dIfficult to thInk of the Importance of energy and
energy costs to the operatIOn of a plant PreVIOusly energy costs were SUbSIdIzed and plentlful, and
energy was not a major conSIderatIOn m plant operatIOns WIth the nsmg energy costs over the past
few years, energy costs have now become very SIgnIficant
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There IS no at the plant pump statlOn mstant detectlOn of commg to the pump statlOn of "dIrty"
condensate, whIch does not allow to stop m due tIme ItS pumpmg to the CHP and to undertake
measures aimed at IdentIficatlOn of the contammatlOn source

It IS proposed to mstall at the condensate pumpmg statlOn an Splrax Sarco automatIzed condensate
contammatlOn detectIon system and a condensate sample cooler ImplementatlOn of the proposed
measure wIll enable to save heat and condensate losses by 2 to 3 per cent (set)

The CRP bemg the steam provIder for the plant sets hIgh reqmrements to the quahty of the steam to
be returned The returned steam IS supphed to the "clean" condensate tanks at the eRP If from the
plant there IS supphed "dIrty" condensate, It becomes mIxed WIth the "clean" condensate m the tanks,
so the CRP Imposes penalty sanctlOns for the whole contammated condensate and the lost heat
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583 Gcal or US $ 16,213
6,480 t or US $34,992
US $20,664
5 months

159 Gcal or US $4,411
1,760 t or US $2,379
US $1,950
4 months

(ECO - 03)

(ECO - 04)

Expected annual heat savmg
Expected annual condensate savmg
Project cost
Payback penod

Expected annual heat savmg
Expected annual condensate savmg
Project cost
Payback penod

AutomatIcal control of the condensate qualIty

One of the mam causes of the condensate gettmg contammated IS Imperfect seahng of the steam
heaters or "Jackets" of the electnc platmg tanks or of some other eqUIpment that IS m contact WIth
possIble contammators InformatlOn concernmg the degree of the condensate punty as well as about
Imposslblhty to utlhze that IS receIved from the CRP

Mon1tonng the qualIty ofthe-steam utlhzmg eqUIpment

There IS no performmg urgent control of the quahty of the condensate m regard of the steam utIhzmg
eqmpment, whIch does not allow to orgamze m due tIme dlschargmg the condensate mto the
canahzatlOn system for the penod of ehmmatmg the contammatlOn cause ThIS mcreases the heat and
condensate losses at the enterpnse

phosphotatlOn tanks automatIc systems for controllmg the condensate quahty and Its dlschargmg m
case of Its contammatIon to prevent Its mlxmg WIth the "clean" condensate The proposed system
automatIcally determmes the level of the contammatlOn, controls the valves WIth solenOId dnves and
dIscharges the condensate mto the canahzatlOn, If the conductIvIty of the condensate happens to be
hIgher than the accepted level, as well as It actIvates the alarm system ImplementatIon of the gIven
measure WIll enable to mcrease the condensate return by 15 to 20 per cent

It IS proposed to use at the plant a portable mstrument - a condensate conductIvIty meter AvaIlabIhty
of the mstrument allows to arrange measurements of the quahty condensate after each tank or an
eqmpment umt, to carry out momtonng of the whole condensate system at the enterpnse and proVIde
fulfillment of repair works In case of actIvatmg the automatIc system for dlschargmg the "dIrty"
condensate, there IS an opportumty to check qmckly the source of the contammatlOn and arrange for
some tIme dlschargmg the condensate from It mto the canahzatlOn
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InstallatIOn of steam traps on the calonfers m the wood processmg workshop
(ECO - OS)

In case of sWItchmg-off of the fan, the steam supply to the calonfer IS not stopped, and the stream
"rushes" to the condensate pumpmg statIOn, at the statIOn there IS lost due to the second boIlmg of
the condensate

As a matter of act, It IS ImpOSSIble to fulfill at the enterpnse 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 momtonng and target settmg

US $4,608
6 months

108 Gcal or US $2,989
US $2,484
10 months

97 Gcal or US $2,697
1,080 t or US $5,832

(ECO - 06)

Expected annual heat savmg
ProJect cost
Payback penod

Project cost
Payback penod

Expected annual heat savmg
Expected annual condensate savmg

AutomatIcal steam consumptIon metenng

From expenence, the expected savmg resultmg from mtroductlon of the own automatIcal metenng
system and of mtroductIOn of the energy consumptIOn momtonng and target settmg system WIll be
not lower than 5 per cent

CommercIal metenng of the heat energy IS fulfilled on the temtory of the Heat Supply StatIOn that IS
located at the dIstance of about 650 m from the plant At the plant there IS no statIOn for metenng the
consumptIOn and measunng the parameters of the consumed steam and those m regard of the
condensate The data concemmg the heat sources consumptIOn are receIved from the Heat Supply
StatIon m regard of the 24-hour consumptIOn, and they are entered mto the regIster book There IS
not mSIde the plant any techmcal metenng of the steam consumptIOn m regard of separate
consumers

It IS proposed to mstall at the enterpnse an automatIC system for commerCial metenng the steam and
condensate consumption There IS planned to arrange a commerCIal stream and condensate metenng
system at the central heat statIon #51 and a techmcal stream metenng system m 6 pomts on the mam
consummg area of the plant

In the wood processmg workshop two calonfer plants are mstalled for heatmg the air supplIed mto
the drymg 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 calonfer plants have
no steam traps, WhICh sIgmficantly decreases the efficIency of theIr operatIOn

It IS proposed to mstall on each calonfer plant steam trappmg assemblIes wIth float steam traps
ImplementatIOn of the proposed measure WIll Improve the effiCIency ofthe calonfers operatIOn by 10
to 15 per cent
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observed at the detachable Jomts of the pIpe lmes of the stampmg and pressmg eqUIpment The stop
valves for dlsconnectmg the non-operated areas and workshops were dIsabled

The enterpnse has a branched network of the compressed aIr ducts WhIle wa1kmg around the
workshops there were found compressed aIr leaks at the non-operated eqUIpment The leaks were

The electnc power consumptIOn of mam processmg needs (due to the data for 9 month m 1997) IS
about 85 per cent of the electnc power consumptIOn of the whole plant, whIch IS 11,420,000 kW h
per year costmg US $613,300
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123 Gcal or US $3,585
US $1,000
4 months

(ECO - 07)

2,350,000 m3 or US $17,873
US $6,000
4 months

1,535 Gcal or US $44,745
US $40,040
11 months

(ECO - 09)

(ECO - 08)

Expected annual savmg of compressed aIr
ProJ ect cost
Payback penod

Expected annual heat savmg
Project cost
Payback penod

Expected annual heat savmg
Project cost
Payback penod

Momtonng the electnc motor dnves capaCIty

IdentIficatIOn and repamng gas leaks

There was no control of the compressed aIr supply The only mstruments controllmg the parameters
of the compressed aIr on the spots of the compressed aIr consumptIOn and productIOn were pressure
gauges Dunng 9 months m 1997 the total productIOn of the compressed aIr was 35,280,000 m3

costmg US $268,000

It IS proposed to use at the enterpnse a portable detector of gas and aIr mIxture leaks, whIch WIll
enable to fulfill a regular checkmg of the threaded and flanged Jomts, fixture and eqUIpment seals as
well as to ellmmate the leaks ThIs WIll permIt, m the opImon of the experts, to decrease the
compressed aIr losses at the enterpnse not less than by 5 per cent

Momtonng the temperature schedule of the heat consummg eqUIpment

The enterpnse has a branched steam-and-condensate dIstnbutIOn system as well as a heat supply
system, and at the same tIme there are practIcally no operatIOn pressure gauges and thermometers for
controllmg the operatIOn mode of the eqUIpment It IS ImpOSSIble to analyze the effiCIency of the heat
consummg plants, nor to calculate the specIfic energy consumptIOn, nor to IdentIfy m due time
faIlures of the eqUIpment

It IS proposed to mtroduce mto the plant practIce a Raynger ST6 portable mfrared emISSIOn
thermometer, WhICh WIll enable to fulfill momtonng of the heat consummg eqUIpment, to arrange a
regular control (1 to 2 tImes a week) of Its operatIOn effiCIency and to undertake m due tIme
measures aImed at decreasmg losses of the heat energy The expected Improvement of the heat
utIlIzatIOn effiCIency IS 0 3 to 0 5 per cent
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BeSIdes, takmg mto conSIderatIon the fact that 20 out of 35 transformer statIOns have two mstalled
transformers each, prOVlSlon of operatIve control of the power factor value IS more complIcated

It IS proposed to mstall an automatIc system controllmg the turbme compressor The system IS
planned to be mstalled on the turbme compressor WIth the capaCIty of 1,600 kW

The cost of the electnc power consumed by the plant m 1996 was US $857,000 At the present tIme
It IS ImpOSSIble at the enterpnse to assess urgently the electnc power consumptIOn and ItS effiCIency,

3,072,000 kW h or US $178,812
US $49,820
4 months

(ECO -11)

153,000 kW h or US $8,189
US $6,500
10 months

(ECO -10)

Expected annual savmg of electnc power
Project cost
Payback penod

Expected annual savmg of electnc power
Project cost
Payback penod

AutomatIon of the electnc power consumptIOn metenng system

AutomatIC system for controllmg the turbme compressor

In accordance WIth the turbme compressor passport data, the manufacturer lImIts the number of Its
shut-downs to 50 tImes a year, as each startmg the compressor decreases ItS resource not less than by
50 hours That IS why the compressor IS started two hours before the begInnmg of the shIft on
Monday and It IS SWItched off when the shIft IS over on Fnday IntroductIOn mto the compressor
operatIOn practIce of a deep dIscharge mode would permIt to decrease the electnc power
consumptIOn to 350 kW (22 per cent of the nommal load) But such a mode IS pOSSIble only
provIdmg an automatIC control

AnalySIS of a 24-hour schedule of the electnc power consumptIOn by a K-250-61-2 turbme generator
made on November 26, 1997 showed that the peak load (of 1,600 kW) comcided WIth the begInnmg
of the workmg day When the workmg ShIft was over, the load dropped down, and at mght It was m
average of 1,350 kW, WhICh IS 85 per cent of the nommalload

One of the largest electnc power consummg devIces are electnc dnves for the pumpmg and
ventIlatmg eqUIpment

It IS proposed to mtroduce at the enterpnse an operatIve control of the electnc power actually
consumed by the electnc motors (pnmanly by the pumps and fans) by means of a set of portable
measunng mstruments (a clamp-on dIgItal wattmeter) and by measunng the power factor (a power
factor meter) ImplementatIOn of the proposed measure WIll enable to make momtonng of the real
load of the electnc motors, to analyze theIr effiCIency and to organIze theIr planned replacement WIth
more effectIve ones Puttmg thIS measure mto practIce WIll enable to save annually not less than 1
per cent of the electnc power consumed by the processmg lInes

If any electnc motors faIled m the course of the enterpnse operatIOn, they were replaced wIth no
takmg mto consIderatIOn the nommal reqUIred capacIty As the measurements showed, only m one
workshop WIth the pamtmg and drymg combmed area, where the mstalled desIgned capacIty of the

- electnc motors for the ventIlatIOn systems IS 2,589 kW, even for the eqUIpment of the same type
there are used motors of dIfferent mstalled capaCIty often exceedmg the reqUIred value
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nor to develop an adequate gUIdmg basIs and to mtroduce a momtonng and targetmg system

It IS proposed to mstall and to mtroduce mto practIce at the enterpnse an automatic system for
commercial and techrucal metenng as well as momtonng the electnc power consumptIOn

Absence of a smgle system of registenng the compressed aIr consumptIOn makes It ImpOSSIble to
assess urgently and control the consumptIOn ofthe compressed aIr
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171 OOQkWhorUS $10,400
US $9,755
11 months

763,000 kW h or US $40,946
US $40,186
12 months

(ECO -13)

(ECO -12)

Expected annual savmg of electnc power
Project cost
Payback penod

Expected annual savmg of electnc power
Project cost
Payback penod

AutomatIOn of the compressed aIr metenng system

Replacement of the external lIghtIng

At the present tIme compressed aIr IS very much used at the plant on the baSIC processIng hnes There
IS a branched system of trunk pIpe ducts supplymg the compressed aIr produced In the energy
workshop and at the compressor statIOn to the users The users are m 13 productIOn bUIldmgs and on
productIOn areas remote from each other But there IS no system for metenng the flow rate of the
compressed aIr at the places of ItS productiOn, nor that on the places of ItS consumptIOn

The quahty of the produced compressed au Id determmed by calculation It by the apprOXImate
formula 1 kW h corresponds to 10 m3 Techmcal metenng of the consumption by separate
productIOn areas and workshops IS performed approXImately by calculation In accordance WIth the
data proVIded at the plant, there was found that dunng 9 months m 1997 the total quantity of the
compressed aIr produced at the plant was 35,280,000 m3 costmg US $268,000

It IS proposed to Install at the plant and Introduce mto ItS practice an ITEK InstrumentatIOn system
for energy consumptIOn metenng and controllIng manufactured by "ENERGY" Research and
ProductIOn ASSOCiation (the CIty ofKylV) There IS planned to arrange techmcal metenng of the

It IS proposed to conSIder a project of replacmg the DRL-250 hIgh-pressure mercury lamps used for
the external hghtmg of the plant temtory WIth DNaT-100-3 hIgh-pressure sodIUm lamps whIle USIng
the currently eXIstIng fixture and the startmg eqUIpment of the correspondmg capaCIty produced by
Interface Company (Town ofVInnytsIa, Ukrame) The hght flux ofa DRL-250 lamp IS 10,000 1m,
and ItS nommal operatIOn time IS 2,400 hours A DNaT-IOO-3 sodIUm hIgh-pressure lamp of the
natIOnal productIOn (the town ofPoltava) has a longer hfe time - It IS 6,000 hours WIth the hght flux
of9,000 1m

There IS planned to organIze commercIal metenng of the electnc power consumptIOn at L-12
substatIOn, whIle ItS techmcal metenng IS to be arranged at 35 transformer umts From expenence
and on the ground of the expert estimatiOns one can expect that the pOSSIble savmg, resultmg from
ImplementatiOn of a system for commercIal and techmcal metenng as well as for momtonng the
e1ectnc power supply, WIll be not lower than 5 per cent
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ImplementatIon of the proposed measure wIll Improve the effiCIency of the heat exchangers, prevent
steam "rushmg" and decrease the losses wIth the secondary bOIlmg steam

The steam consummg eqUIpment wIthout steam traps provIded operates mefficlently, especIally m
the mode of everyday "startmg - sWItchmg-off', as the enterpnse operates on a one-shIft basIs

Heatmg the enterpnse reqUIres annually about 22,000 Gcal of heat costmg US $555,000 35 to 40 per
cent of that are used for heatmg the productIOn rooms The baSIC type of the operated eqUIpment IS
radIatIOn heatmg systems and aIr heatmg systems The heat-transfer agent IS water WIth the
temperature of up to 130°C

2,352,000 m3 or US$17,873
US $26,116
18 months

2,657 Gcal or US $59,961
332 t or US $1,124
US $118,217
23 months

(ECO -14)

Expected annual heat savmg
Expected annual condensate savmg
Project cost
Payback penod

Expected annual savmg of compressed aIr
Project cost
Payback penod

Infrared gas-fired heatmg systems (ECO - 15)

Often, m case of decreasmg the consumptIOn of the heated medmm, or If the fans of the drymg
aggregates are dlspowered, the steam consumptIOn for the heat exchangers or calonfers do not go
down The steam IS dIrectly "rushmg" mto the condensate collectmg tanks An mcreased pressure m
the condensate ducts causes problems WIth steam trappmg at the steam consummg eqUIpment of the
final consumers, as there IS no reqUIred pressure dIfference

The cost of the steam consumed annually by the enterpnse IS about US $895,000 In fact, more than
90 per cent of the steam consummg processmg eqUIpment IS not provIded wIth stream traps The
"flashmg" steam IS supplIed together wIth the condensate to the condensate pumpmg statIOn where It
gets lost m the atmosphere together wIth the secondary bOIlmg stream Absence of steam traps IS the
mam reason for a SIgnIficant worsemng the steam parameters, whIle the stream IS bemg transported
and dlstnbuted among the basIc areas of the plant The reqUIred steam pressure (2 0 to 2 5 barg) IS
not provIded to the final consumers

Steam traps

It IS proposed mstallmg on the steam consummg eqUIpment of steam trappmg assembhes wIth steam
traps correspondmg to the type of the heat exchangers and to the mode of ItS operatIOn

• on the steam and water heaters and calonfers - float steam traps
• on the COlI heaters - balanced pressure thermostatIc traps
• m the lower pomts of the steam ducts and steam manIfold collectors - thermodynamIc

steam traps

compressed aIr consumptIon at the outlet pIpe Ime of the energy umt and the compressor statIOn, at
the mlet pIpe hnes of the body-and-assemblmg buIldmg, press-and-preparatIOn workshop, bus

____ asaemblmgwQrkshop~ as_well aa commercIal metenllg-atlhe mlet pIpe Ime of the Plant for
Hydromechamc TransmISSIons IntroductIOn of such a system, due to the experts' estImatIOns, wIll
enable to save not less than 5 per cent ofthe funds spent to produce compressed aIr

I
I

-I-­
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



Takmg mto account the fact of aVaIlabIlIty at the plant of natural gas, there IS proposed to mstall on
the areas and m some workshops mfrared 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 %

As It IS knows from expenence and from the world practIce, the eXIstmg heatmg systems are not
efficIent, especIally under condItIOns of aVaIlabIlIty of a sIgmficant amount of spare productIOn area
and the plant workmg on the basIs of one-shrft operatIon whIle the workmg week mcludes five days
There IS practIcally absent automatIc mamtenance of the room temperature dunng the operatIOn tIme
and decreasmg the temperature m the Idle tIme and on weekends

Expected annual heat savmg
Expected annual savmg due to gas burnmg
Project cost
Payback penod
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1,129 Gcal or US $31,386
US $15,580
US $122,000
31 months

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



36

CalculatIOn of decreasmg harmful emISSIOns mto the atmosphere

• Decreasmg of the harmful emISSIons mto the atmosphere

8 EFFECTS OF IMPLEMENTING THE RECOOMMENDATIONS ON
ENVIRONMENT

8675 tonnes per year

6,971 Gcal
4,978,000 kW h

051 kg
2177 kg
989kg
4365 kg

- heat energy
- electnc power

co - carbon monOXIde ­
Nox - mtrogen oXIdes ­
S02 - sulfur dIOXIde ­
Ash-

CO - 6,071 Cal 0035 kg/Gcal + 4,9778,000 kW h 05 kg/l03 kW h =2,733 kg
NOx - 6,971 Gcal 027 kg/Gcal + 4,978,000 kW h 22 kg/I 03 kW h = 12,834 kg
S02 - 4,978,000 kW h 99 kg/l 03 kW h = 49,282 kg
Ash - 4,978,000 kW h 44 kg/l03 kW h = 21,903 kg

At the CHP m preparatIOn of feed water for the stream bOIlers plants for sodIUm-hydrogen
cautIOnIZatIOn are used The annual condensate savmg of9,650 t WIll decrease the quantIty ofthe
regeneratmg solutIOn and ItS dischargmg mto the canalIzatIOn Performmg calculatIOns of savmg
NaCl and HZ0 4 and decreasmg emISSIOns dId not seem to be possIble due to absence of the reqUIred
data from the CHP

The total decreasmg of the amount of the harmful emISSIOns -

co - 0 03 to 004 kg/Gcal (the average value IS 0 035 kg/Gcal)
Nox - 0 26 to 0 28 kg/Gcal (the average value IS 0 27 kg/Gcal)

• The expected annual energy savmg resultmg from ImplementatIOn of the ECOs wIth a short-term
payback penod

To estImate the decreasmg of emISSIOns mto the atmosphere If there IS heat savmg, the consumer has
the followmg average specIfic emISSIons per 1 Gcal of the produced heat provIdmg combustIOn of
natural gas m the steam bOIlers operated at CHPs

Accordmg to the data from the MInIStry of Energy of Ukrame, the average quantity of the harmful
emISSIOns per 1,000 kW h of the produced electnc power was as follows

Savmg fuel-and-energy resources that can be gamed m the result of Implementmg the developed
ECOs IS dIrectly connected wIth decreasmg the harmful emISSIOns mto the enVIronment

ImtIal data for calculatIOns
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APPENDIX A ENERGY CONSERVATION OPPORTUNITIES

37



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

ECO - 01
ECO - 02
ECO - 03
ECO- 04
ECO - 05

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

Ener~y conservatIOn opportunItIes

IntroductIon of an energy management program
AutomatIc separatIOn of the "clean" and "dIrty" condensate
Momtonng the qualIty of the steam utIlIzmg eqUIpment
AutomatIcal control of the condensate qualIty
InstallatIOn of steam traps on the calonfers m the wood processmg
workshop
AutomatIcal steam consumptIOn metenng
Momtonng the temperature schedule of the heat consummg eqUIpment
IdentIficatIOn and repamng gas leaks
Momtonng the electnc motor dnves capaCIty
AutomatIC system for controllmg the turbme compressor
AutomatIOn of the electnc power consumptIOn metenng system
Replacement of the external lIghtmg
AutomatIOn of the compressed air metenng system
Steam traps
Infra-red gas-fired heatmg systems

38
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The set of the eqUIpment that would be useful for the plant should mclude the followmg

• trammg the plant personnel to the energy management practIce,

DescnptIOn of the opportumty

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

IntroductIOn of an energy management program

The iSSues to be In -Charge ofJhe::energy_manager work-With the plant personnel should be mcluded
concernmg the followmg aspects

If a set of portable deVIces IS aVailable, there IS proposed to mtroduce at the plant a pOSItIon of the
energy manager It IS reasonable for the energy manager to undergo a specIal trammg course m the
Energy Managers Trammg Center Center (KyIv City, NatIOnal TechnIcal UmversIty of Ukrame
"KyIv PolItechnical InstItute") The baSIC task of the energy manger IS momtonng of energy usmg
systems, development of real rates WIth the aim of contmuous momtonng for theIr observatIOn by the
energy users and decreasmg the total energy consumptIon at the plant

• a contactless thermometer
• a WIre thermoanemometer
• a three-phase energy analyzer
• a tachometer
• a dIgItal contact thermometer
• an IllummatIOn meter
• an ultrasomc contactless flow rate meter
• a watt-meter
• a computer WIth a pnnter

ProvIdmg aVailabIlIty at the enterpnse of a measunng system for a quantItatIve and qualItatIve
assessment of energy savmg opportunItIes, mtroductIOn of an energy management system IS pOSSIble

For example, estImatIOn of the effiCIency of operatmg the meltmg furnaces, fans and other eqUIpment
of the sImIlar WIll allow to operate the most efficIent eqUIpment and to WIthdraw out of operatIOn the
mefficient one

WhIle performmg the audIt there were found a lot of costless and low-cost energy savmg
opportumties that can become of a sIgnIficant benefit

ECO - 01

The basIc mstrument m decreasmg energy consumptIOn by usmg It more effectIvely IS energy
management Energy management IS a management system based on fulfillmg typIcal measurements
and checkmgs provIdmg such an operatIOn of the plant when there IS consumed only the amount of
energy reqUIred for the processmg needs The plant management I very well aware of the benefits
gIven by the energy efficIency, but there are no technIcal faCIlItIes for quantItatIve assessment of
financIal advantages of the energy savmg measures

It IS proposed to prOVIde for the enterpnse the reqUIred measunng mstrumentatIOn to IdentIfy and
quantItatIvely assess the energy savmg OpportunItIes, as well as mdependently determme the pnonty
of the costs on energy savmg and to decrease energy consumptIOn and momtor energy savmg
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CommIssIOnmg costs

CalculatIOn of a yearly savmg of costs

CalculatIOn of a yearly savmg ofcosts

15,961,000 kWh. 0025 = 399,000 kWh
47,219 GCal. 0025 = 1,180500 GCal

1,509,000 m3
• 0 025 = 37,750,000 m3

The approXImate cost of a set of the measunng mstruments IS USD 24,000
The costs of ImplementatIOn of an energy management system, as It IS shown by practIce, are
40 - 46 per cent of the expected savmg, or USD 49,958 .043 = USD 24,979
The total costs USD 24,000 + USD 24,979 =USD 48,979
The sImple payback penod USD 48,979 USD 58,227 = 08 year::::; 10 months

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

1 If 1,000 kW h cos USD 53 7, the savmg ofthe electnc power cost WIll be
399,000 kW h. USD 537 = USD 21,426

2 If 1 GCal costs USD 29 15 the savmg 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 savmg on hot water WIll be
21,600 GCal. 0025 • USD 278 = USD 15,012,
m total, the cost of savmg on steam and hot water WIll be USD 33,668

If 1,000 m3 cost USD 83, the savmg on gas WIll be
37,750 m3

• USD 83 = USD 3,133

The energy savmg WIll be as follows

1 Electnc power
2 Thermal energy
3 Natural gas

The world expenence and practIce prove that ImplementatIOn of an energy management system by
usmg the above eqUIpment can gIve a yearly energy savmg between 2 and 5 per cent

• stImulatIOn of the plant personnel m findmg energy conservatIon opportumtIes at theIr productIOn
areas and m theIr workshops,

• awardmg the plant personnel for findmg out potentIal energy conservatIOn opportumtIes,
• quantItatIve estImatIOn of the economIC effect for each of the energy conservatIOn opportunItIes

and of the payback penod for the correspondmg mvestments,
• plannmg and correctIOn of a 5-year strategy plan ofthe energy management development aImed at

ImplementatIOn of energy conservatIOn opportunItIes,
• applymg for allocatIOn of funds for on energy savmg proJects,
• ImplementatIOn of energy conservatIOn opportumtIes If they are financed or costless,
• followmg-up of the energy conservatIon opportumtIes after theIr ImplementatIOn and a

quantItatIve assessment of the actual savmg of the costs,
• dIssemmatIOn ofthe successful expenence of Implemented energy conservatIOn projects as well as

theIr lessons,
• repetItIOn of successful energy conservatIOn projects at all productIOn areas and m all workshops

at the gIven plant
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BeSIdes the damages due to the dIrect losses of heat WIth the dIscharged condensate, the enterpnse
bears losses due to an mcreased payment rate of US $5 4 per 1 tonne of condensate (the penalty
sanctIOns of the Heat Supply StatIOn)

There happened that dunng a day and even a month all the condensate aVailable at the enterpnse was
dIscharge mto the canahzatIOn at the CHP, as utIhzatIOn of that condensate was ImpossIble For
example, m June 1997 the condensate losses dunng 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

In accordance WIth the agreement WIth the CHP the enterpnse shall return 45 per cent ofthe
condensate In fact, due to the results of the operatIOn dunng 10 months m 1997, the condensate
losses are 80 to 85 per cent The annual condensate losses are approxImately between 34,500 t or
3,100 Gcal ofheat The cost of the annual heat and condensate losses IS about
US $230,000 The mam cause of an mcreased dIscharge of all the condensate mto the canalIzatIOn IS
mIxmg the "clean" condensate WIth the "dIrty" one

It IS proposed to mstall on the Jomt condensate ducts after the electnc platmg tanks and the
phosphotatIOn tanks automatIc systems for controllmg the condensate qualIty and ItS dischargmg to
prevent ItS mIxmg WIth the "clean" one The proposed system automatIcally determmes the level of
contammatIOn, controls the valves WIth solenOId dnves and dIscharges the condensate mto the
canalIzatIOn m case If ItS conductIvIty happens to be hIgher than the accepted level, as well as
actIvates the alarm system ImplementatIOn of the gIVen measure WIll enable to mcrease the
condensate return by 15 to 20 per cent
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15 %
43,200 t

US $5 4

US $27 8

90 kcal/kg

AutomatIc separatIOn of the "clean" and "dIrty" condensate

CalculatIOn of the cost savmg m regard of the payment for condensate

1 The cost of 1 tonne of the condensate lost m case of ItS non-returnmg
m addItIon to 45 per cent (the penalty sanctIOns of the heat and Power
Supply StatIon)

2 Annual cost savmg
6,480 t US $5 4 = US$34,992
Total cost savmg
US $16,213 +US $34,992 = US $51,205
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CalculatIOn of the expected heat savmg

1 Improvement of the condensate return (set)
2 The annual steam consumptIOn
3 The expected annual condensate savmg

43,200 t 0 15 = 6,480 t
4 The heat content value of the condensate (90°C)
5 Annual heat savmg

6,480 103 90 kcal/kg = 5832 Gcal
6 1 Gcal of heat costs
7 Cost savmg

5832 Gcal US $27 8 = US $16,213

ECO - 02
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Suggested egUIpment and Its cost

The SImple payback penod US $20,664 US $51,205 = 0 4 yr == 5 months

There IS proposed to mtroduced a Splrax Sarco automated condensate contammatIOn detectIOn
system (CCD), solenOId valves for supplymg the clean condensate to the bOller-house and the
contammated condensate to wastes, a condensate sample cooler

US $1,980
US $580
US $3,000
US $180

US $5 740TOTAL

• condensate contammatIOn detectIOn system (BC 3000 controller,
S20 sensor chamber and CP sensor Jomt gasket, PT2 plugtall,
TP20 temperature sensor, 21

/ 4" Mod 10 ball valves)
• SC20 sample cooler
• DN50 solenOId IsolatIOn valve (2 umts)
• DCV2-type check valve

The cost ofthe eqUIpment (one system)

The total cost of one system wIth takmg mto account a 30-per cent addItIon for transportatIOn
servIces and other costs

US $5,740 I 3 = US $7,462
The cost of the mstallatIOn works (set as 30 per cent of the eqUIpment cost)

US $5,740 03 = US $1,722
The overhead expenses (set as 20 per cent of the eqUIpment cost)

US $5,740 02 = US $1,148
The total cost ofone 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

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



There IS no performmg regular control of the quahty of the condensate m regard of the steam
utlhzmg eqUIpment, WhICh does not allow to organIze m due tlme dIschargmg the condensate mto
the canahzatIOn system for the penod of ehmmatmg the contammatIOn cause ThIS mcreases the heat
and condensate losses at the enterpnse

One of the causes of the condensate gettmg contammated IS Imperfect sealmg of the steam heaters or
"Jackets" of the electnc platmg tanks or of some other eqUIpment that IS m contact WIth possIble
contammators InformatIOn concernmg the degree of the condensate punty as well as about
ImpossIbIhty to utlhze that IS receIved from the CHP

It IS proposed to use at the plant a portable mstrument - a condensate conductIvIty meter AvaIlabIhty
of the mstrument allows to arrange measurements of the qualIty condensate after each tank or an
eqUIpment umt, to carry out momtonng the whole condensate system at the enterpnse and to proVIde
fulfillment of repair works In case of actIvatmg the automatIc system for dIschargmg the "dIrty"
condensate, there IS an OpportunIty to check qUIckly the source of the contammatIon and arrange for
some tIme dIschargmg the condensate from It mto the canahzatIon
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US $27 8

90 kcal/kg

US $135

20%

20%

3,700 kg/h
1,900 h

Momtonng the quahty ofthe steam utlhzmg eqUIpment

I tonne of condensate costs (planned losses)
Cost savmg

1,175 t US $1 35 = US $ 1,586
Total cost savmg

US $2,941 + US $1,586 = US $4,527

CalculatIOn afthe expected savmg on payment far the condensate

CalculatIOn of the expected heat savmg (electnc platmg area)

• The amount ofthe condensate returned per hour WIth takIng
mto account the quantIty used for warmmg-up
(due to the data from the enterpnse)

• Number of the annual operatIOn hours (one-shIft operatIOn baSIS)
• Amount of the annually returned condensate

3,700 kg/h 1,900 = 7,345,000 kg = 7,345 t
• The percentage of the condensate returned form the enterpnse

(due to the data for 1997)
• The amount ofthe annually lost condensate

7,345 t (1- °2) = 5,876 t
• The expected condensate savmg (set)
• The amount of the saved condensate

5,876t 02=1,175t
• Heat content of the condensate (90°C)
• Annual heat savmg

1,175 103 90 kcal/kg = 105 8 Gcal
• 1 Gcal of heat costs
• Cost savmg

1058 Scal US $278 = US $2,941

ECO- 03
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The expected savmg on the phosphotatIon area (the steam consumptIOn IS
1,850 kglh or 50 per cent agamst that on the electnc platmg area)

US $4,527 0 5 = US $2,263
All m all the total savmg

US $4,527 + US $2,263 = US $6,790

Suggested eqUIpment and Its cost

There IS proposed a portable Instrument - a conductivIty meter of the Spirax Sarco MSI type for TDS
testmg The mstrument costs US $500

The cost of the mstrument wIth takmg mto consIderation addItional expenses (30 per cent of the cost
of the mstrument)

US $500 1 3 = US $650
The plant needs three Instruments (the electnc platmg area, the phosphotatIOn area, the condensate
pumpmg station) So the total cost ofthe mstruments

US $650 3 = US $1 950

The sImple payback penod US $1,950 US $6,790 = 0 3 yr == 4 months
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There IS no at the plant pump statIOn operatIve detectIOn ofcommg of "dirty" condensate, WhICh does
not allow to stop m due time ItS pumpmg to the CHP and to undertake measures aImed at
IdentIficatIOn of the contammatIOn source

It IS proposed to mstall at the condensate pumpmg statIOn an Splrax Sarco automatIzed condensate
contammatIOn 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)

The CHP provIdmg the plant wIth steam set hIgh reqUIrements to the qualIty of the steam to be
returned The returned steam IS supplIed to the "clean" condensate tanks at the CHP If from the
plant there IS supplIed lIdlrty" condensate, It becomes mIxed wIth the "clean" condensate m the tanks,
so the heat Supply StatIOn set sanctIOns for the whole contammated condensate and loses heat
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US $1,980
US $580

US $54

90 kca1/kg

US $27 8

25%
43,200 t

AutomatIca1 control of the condensate qualIty

• Spirax Sarco condensate contammatIOn detectIOn system (CCD)
• Splfax Sarco SC20 sample cooler

1 The cost of 1 tonne of the lost condensate (penalty sanctIOns)
2 Cost savmg

1,080 t US $5 4 = US $5,832

Suggested eqUIpment and ItS cost

The total cost savmg US $2,697 + US $5,832 = US $8,529

CalculatIOn of the cost savmg on payment for condensate

TOTAL
The total cost of the system wIth takmg mto account a 30 per cent addItion (transportatIOn and other
expenses)

US $2,560 1 3 = US $3 328
The cost of the mstallatIOn works (set as 30 per cent of the eqUIpment cost)

US $2,560 0 3 = US $768
The overhead costs (set as 20 per cent of the cost of the eqUIpment)

US $2,560 02 = US $512

1 Increase of amount ofthe returned condensate
2 The annual steam consumptIOn
3 The expected annual condensate savmg

43,200 t 0025 = 1,080 t
4 The heat content of condensate (90°C)
5 Annual heat savmg

1,080 103 kg 90 kcal/kg = 97 Gca1
6 1 Gca1 ofheat costs
7 Cost savmg

97 Gca1 US $27 8 = US $2,697

CalculatIOn of the expected heat savmg

ECO- 04
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The total expenses
US $3,328 + US $768 + US $512 = US $4,608

The sImple payback penod US $4,608 US $8,529 = 0 5 yr == 6 months
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It IS proposed to mstall on each calonfer plant steam trappmg assembhes WIth float steam traps
ImplementatIOn of the proposed measure WIll Improve the effiCIency of the calonfers operatIOn by 10
to 15 per cent

In the wood processmg workshop two calonfer plants are mstalled for heatmg the aIr supphed mto
the drymg 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 calonfer plants have
no steam traps, whIch sIgmficantly decreases the efficIency oftheir operatIon

In case of sWItchmg-off of the fan, the steam supply to the calonfer IS not stopped, and the stream
"flashes" to the condensate pumpmg statIon, at the statIon there IS lost due to the second bOllmg of
the condensate The measurements made by means of MIKRON mstrument showed that the
temperature of the steam at the mput of the calonfer was 149°C, whIle the temperature m the
condensate duct was 135°C
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US $440
US $110
US $90
US $50

US $690

10%

US $27 8

35%
30,700 cal

InstallatIon of steam trappmg assembhes on the calonfers m the wood processmg
workshop

TOTAL

1 Improvement of the calonfer effiCIency (set)
2 The stream consumptIOn percentage m the workshop

agaInst the total consumptIOn at the plant
3 Annual stream consumptIOn by the enterpnse
4 Annual stream consumptIOn by the workshop

30,700 Gca1 0035 = 1,075 Gca1
5 Expected annual heat savmg 1,075 Gcal 01 = 107 5 Gca1
6 1 Gca1 ofheat costs
7 Cost savmg 1075 Gcal US $27 8 = US $2,989

The steam trappmg assembly mcludmg the followmg parts (Spirax Sarco)
• DN25 FT14 - 10TV steam trap
• DN25 FIg 33 stramer, flanged
• DN25 DCV2 wafer check valve
• Spare parts

Suggested eqUIpment and ItS cost

CalculatIOn of the expected heat savmg

The cost of two sets of the eqUIpment US $690 2 = US $1,380
The total cost of the system WIth takmg mto account the 30-% addItIOn on the transportatIon
expenses and other expenses

US $1,380 1 3 = US $1,794
The cost of the mstallatIOn 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

ECO - 05
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US $1,790 + US $414 + US $276 = US $2,484

The simple payback penod US $2,484 US $2,989 = 0 83 yr == 10 months
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The steam consumptIOn at the plant IS about 30,700 Gcal (43,000 t), WhICh costs US $895,000
(1 Gcal = US $29 25) The condensate return must be 45 per cent or about 1,400 Gcal per year on the
sum ofUS $64,000 (1 Gcal of condensate costs US $1 35)

From expenence, the expected savmg resultmg from mtroductIOn of the own automatIcal metenng
system and of mtroductIOn of the energy consumptIOn momtonng and target settmg system WIll be
not lower than 5 per cent

As a matter of act, It IS ImpoSSIble to fulfill at the enterpnse 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 momtonng and target settmg

It IS proposed to mstall at the enterpnse an automatIC system for commerCIal metenng the steam and
condensate consumptIOn There IS planned to arrange a commercIal stream and condensate metenng
system at the central heat statIon #51 and a techmcal stream metenng system m 6 pomts on the mam
consummg area of the plant
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US $550

US $20,900

30,700 Gcal
US $2915
5%

AutomatIcal steam consumptIOn metenng
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The cost of eqUipment

• CommercIal one-pomt metenng the steam consumptIOn
(300°C, 6 barg, D = 428 mm, G = 40 t/h)

• TechnIca16-pomt metenng the steam consumptIOn
(300oC, 3/6 barg, D = 102 to 219 mm, G =5 to 20 t/h)

Suggested eqUipment and ItS cost

CalculatIOn of the expected heat savmg

1 Annual heat consumptIOn
2 1 Gcal of heat costs
3 The expected savmg
4 The expected heat savmg

30,700 Gcal 0005 = 1,535 Gcal
5 Cost savmg

1,535 Gcal US $29 15 = US $44,745

There IS proposed to mstall ITEK metenng and momtonng system manufactured by ENERGY
Research and ProductIOn AssocIatIOn (the CIty of KyIv, Ukrame) ThIS eqUipment IS metrologIcally
certIfied m Ukrame and It IS deSIgned for contmuous or regular measunng/registratIOn of phySIcal
parameters

CommerCIal metenng of the heat energy IS fulfilled on the temtory of the CHP that IS located at the
dIstance of about 650 m from the plant At the plant there IS no statIOn for metenng the consumptIon
and measunng the parameters of the consumed steam and those m regard of the condensate The data
concernmg the heat sources consumptIOn are receIved from the Heat Supply StatIOn m regard of the
24-hour consumptIOn, and they are entered mto the regIster book There IS not mSIde the plant any
techmcal metenng of the steam consumptIOn m regard of separate consumers

ECO - 06



US $4,400

US $25,850

• CommercIal one-pomt metenng the steam consumptIon
(90°C, 3 barg, D = 159 mm, G = 20 m3/h) _
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TOTAL
The cost of the mstallatIOn works (set as 20 per cent of eqUIpment cost)

US $30,800 °2 =US $6,160
The overhead costs (set as 10 per cent of the eqUIpment cost)

US $30,800 0 1 = US $3,080
The total cost

US $30,800 + US $6,160 + US $3,080 = US $40,040

The sImple payback penod US $40,040 US $44,745 = °9 yr == 11 months
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The enterpnse has a branched steam-and-condensate dIstnbutIOn system as well as a heat supply
system, and at the same tIme there are practically no operatIOn pressure gauges and thermometers for
controllmg the operation mode of the eqUIpment It IS ImpossIble to analyze the efficIency of the heat
consummg plants, nor to calculate the specrfic energy consumptIOn, nor to Identrfy m due time
failures of the eqUIpment

It IS proposed to mtroduce mto the plant practIce a Raynger ST6 portable mfra-red emISSIon
thermometer, WhICh wIll enable to fulfill momtonng of the heat consummg eqUIpment, to arrange a
regular control (1 to 2 tImes a week) of ItS operatIOn efficIency and to undertake m due time
measures aimed at decreasmg losses of the heat energy The expected Improvement of the heat
utIlIzatIOn efficIency IS 0 3 to 0 5 per cent

Momtonng the temperature schedule of the heat consummg eqUIpmentECO - 07

CalculatIOn of the expected heat savmg

1 The expected savmg
2 Annual steam consumptIOn
3 The expected heat savmg

30,700 Gcal 0 04 = 123 Gcal
4 1Gcal of heat costs
5 Cost savmg

123 Gcal US $29 15 = US $3,585

Suggested eqUIpment and ItS cost

The cost of a Raynger ST6 portable mfrared emISSIOn thermometer - US $1,000

The sImple payback penod US $3,585 US $1,000 = 0 35 yr == 4 months
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04%
30,700 Gcal

US $29 15
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The SImple payback US $6,000 US $17,873 = 0 34 yr == 4 months

The cost of a portable gas and ror mIxtures detector WIth takmg mto account the transportatIOn and
other expenses US $2,000
The plant needs 3 portable detectors
The total cost US $6,000

The practice of operatmg eqUIpment consummg the compressed aIr shows that, at the pressure of
5 kg/cm2

, a hole WIth the dIameter of 1 mm leads to a loss of 35 m3/h, WhICh corresponds to losmg
annually 18,600 m3 or US $141 (supposmg a 5-day workmg week and dIsconnectIOn of the
compressors for the weekends)

47,035,000 m3

US$76
5%

ElImmatIOn of the compressed aIr leaksECO - 08

CalculatIOn of the expected savmg

1 Average annual compressed ror consumptIOn expected m 1997
2 1,000 m3 of the compressed alr cost (due to the data from the plant)
3 The expected consumptIOn of the compressed alr
4 The expected savmg

47,035,000 m3 005 = 2,352,000 m3

5 Cost savmg
2,352,000 m3 US $7 6 = US $17,873

The enterpnse has a branched network of the compressed ror ducts WhIle walkmg around the
workshops there were found compressed ror leaks at the non-operated eqUIpment The leaks were
observed at the detachable Jomts of the pIpe hnes of the stampmg and pressmg eqUIpment The stop
valves for disconnectmg the non-operated areas and workshops were dIsabled

Suggested eqUIpment and Its cost

There was no control of the compressed ror supply The only mstruments controllmg the parameters
of the compressed aIr on the spots of the compressed ror consumptIOn and productIOn were pressure
gauges Dunng 9 months m 1997 the total productIOn of the compressed ror was 35,280,000 m3

costmg US $268,000

It IS proposed to use at the enterpnse a portable detector of gas and ror mIxture leaks, whIch WIll
enable to fulfill a regular checkmg of the threaded and flanged Jomts, fixture and eqUIpment seals as
well as to ehmmate the leaks ThIS WIll permIt, m the opmIOn of the experts, to decrease the
compressed alr losses at the enterpnse not less than by 5 per cent
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The total cost IS US $6,500

The SImple payback penod - US $6,500 US $8,189 = 0 8 == 10 months

The cost offulfillmg momtonng and analySIS of the eqUIpment load effiCIency (set) IS US $5,500
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15,250,000 kW h
US $53 7
1%

Momtonng the electnc motor dnves capaCIty

1 The annual electnc power consumptIOn (expected m 1997)
2 1,000 kW h costs
3 The expected savmg of the e1ectnc power consumptIOn
4 The expected savmg

15,250,000 kW h x 0 01 = 152,500 kW h
5 The cost savmg

152,500 kW h x US $53 7 = US $8,189

CalculatIOn of the expected electnc power savmg

Suggested eqUIpment and ItS cost

ECO - 09

The cost of one set of the portable mstruments 200 A Wattprobe and TIF 2300 Power Factor Meter,
WIth takmg mto account the overhead and transportatIOn costs, IS US $1,000

BeSIdes, taking il1tO conSIderation the fact that 20 out of 35 transformer statlonS-ftaVe two mstalled
transformers each, prOVlSlon of operatIve control ofthe power factor value IS more complIcated

If any e1ectnc motors faIled m the course of the enterpnse operatIOn, they were replaced wIth no
takmg mto conSIderatIOn the nommal reqUIred capaCIty As the measurements showed, only m one
workshop wIth the pamtmg and drymg combmed area, where the mstalled deSIgned capaCIty of the
electnc motors for the ventIlatIOn systems IS 2,589 kW, even for the eqUIpment of the same type
there are used motors ofdIfferent mstalled capaCIty often exceedmg the reqUIred value

The largest electnc power consumptIOn IS for the electnc dnvmg the pumpmg and ventIlatmg
eqUIpment

The e1ectnc power consumptIOn of mam processmg needs (due to the data for 9 month m 1997) IS
about 85 per cent of the electnc power consumptIOn of the whole plant, WhICh IS 11,420,000 kW h
per year costmg US $613,300

It IS proposed to mtroduce at the enterpnse an operatIve control of the electnc power actually
consumed by the electnc motors (pnmanly by the pumps and fans) by means of a set of portable
measunng mstruments (a clamp-on dIgItal wattmeter) and by measunng the power factor (a power
factor meter) ImplementatIOn of the proposed measure WIll enable to make momtonng of the real
load of the electnc motors, to analyze theIr effiCIency and to organIze theIr planned replacement WIth
more effectIve ones Puttmg thIS measure mto practIce WIll enable to save annually not less than 1
per cent ofthe electnc power consumed by the processmg lInes



54

The SImple payback penod US $49,820 US $164,966 = 0 3 yr == 4 months

It IS proposed to mstall an automatIc system controllmg the turbme compressor The system IS
planned to be mstalled on the turbme compressor wIth the capacIty of 1,600 kW

AnalysIs of a 24-hour schedule of the electnc power consumptlOn by a K-250-61-2 turbme generator
made on November 26, 1997 showed that the peak load (of 1,600 kW) comclded wIth the begmmng
of the workmg day When the workmg ShIft was over, the load dropped down, and at mght It was m
average of 1,350 kW, WhICh IS 85 per cent ofthe nommalload

3,072 hours
US $53 7
1,350 kW
350kW

AutomatIc system for controllmg the turbme compressor

CalculatIOn of the expected electnc power savmg

Suggested eqUIpment and ItS cost

The cost of a system automatIcally controllmg the turbme compressor
(CIty ofMykolaylv, Ukrame) US $21,620

The cost of the desIgn works (set as 10 per cent ofthe eqUIpment cost)
US $21,620 01 == US $2,200

The cost of the mstallatIOn 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 = US $16,200

The overhead costs (set as 15 per cent of the eqUIpment cost)
US $21,620 0 15 = US $3,300

The total cost
US $21,620 + US $2,200 + US $6,500 + US $16,200 + US $3,300 = US $49,820

1 The average lIfe tIme of a turbme compressor provldmg ItS
lower loadmg (16 hours x 4 days x 48 weeks)

2 1,000 kW of the electnc power costs
3 Current electnc power consumptIon
4 The e1ectnc power consumptIOn provldmg a deep dlschargmg
5 The expected savmg

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

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

ECO -10

In accordance wIth the turbme compressor passport data, the manufacturer lImIts the number of ItS
shut-downs to 50 tImes a year, as each startmg the compressor decreases Its resource not less than by
50 hours That IS why the compressor IS started two hours before the begmmng of the ShIft on
Monday and It IS sWItched off when the ShIft IS over on Fnday IntroductIOn mto the compressor
operatIOn practIce of a deep dIscharge mode would permIt to decrease the electnc power
consumptIOn to
350 kW (22 per cent of the nommalload) But such a mode IS possIble only provldmg an automatIc
control

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



The cost of the e1ectnc power consumed by the plant m 1996 was US $857,000

It IS proposed to mstall and to mtroduce mto practIce at the enterpnse an automatIc system for
commerCIal and technIcal metenng as well as momtonng the electnc power consumptIOn

At the present tIme It IS ImpOSSIble at the enterpnse to assess operatIvely the e1ectnc power
consumptIOn and ItS efficIency, nor to develop an adequate gUIdmg basIs and to mtroduce a
momtonng and targetmg system

There IS proposed to mstall a system for commerCIal and technIcal metenng as well as momtonng of
the electnc power consumptIOn manufactured by ENERHOZBEREZHENNIA Company (the CIty of
LVlV, Ukrame) that IS certIfied m Ukrame and meets the set reqUIrements

I
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US $30,912

US $10,270
US $11,892
US $5,500
US $5,500
US $3.250

15,250,000 kW h
US $53 7

AutomatIOn of the e1ectnc power consumptIOn metenng system

The SImple payback penod US $40,186 US $40,946 = 1°yr == 12 months

TOTAL
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The overhead costs (set as 30 per cent ofthe eqUIpment cost),
US $30,912 03 = US $9,274

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

The cost of the eqUIpment (wIth Its mstallatIOn)
• the basIs system
• auxIlIary substatIons
• auxIlIary meters
• cables (KVVG-type pIlot cable, screened) (2 X I 5) 1.200 m

1 The average annual electnc power consumptIOn
2 1,000 kW h costs
3 The expected savmg (5 %)

15,250,000 kW h x 0 05 = 762,500 kW h
4 Cost savmg

762,500 kW h x US $53 7 = US $40,946

Suggested eqUIpment and Its cost

CalculatIOn of the expected electnc power consumptIOn savmg

ECO-ll

There IS planned to organIze commerCIal metenng of the electnc power consumptIOn at
L-12 substatIOn, whIle Its technIcal metenng IS to be arranged at 35 transformer umts From
expenence &'1d on the groooG-ef the expert estImatIOns one can expect that the possIble savmg,
resultmg from ImplementatIOn of a system for commerCIal and technIcal metenng as well as for
momtormg the electnc power supply, Will be not lOwer than 5 per cent



where

where

where

Replacement ofthe external lIghtmgECO -12
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PJ2 = 100 W IS the power capacIty of a DRL-lamp,
PS2 = 5 W IS the power capacIty ofthe startmg fixture,
PI12 = (l00 + 7) = 107 W or 0 107 kW

The annual electnc energy consumptIOn by 245 Illummants supposmg m average a 10-hour operatIon
dunng a 24-hour day IS

Pz= p)\Z n F = 0 107 245 3,650 = 95,685 kW h

n=245 IS the number of the Illummants,
F=1O 365 = 3,650 hours - the annual stock of the Illummant operatIOn tIme,
PI = 0 298 245 3,650 = 266,487 kW h

The external lIghtmg system mcludes the followmg lIghtmg eqUIpment

Pll = 250 W IS the power capacIty of a DRL-Iamp,
PSI = 54 1 W IS the power capacIty ofthe startmg fixture,
cos<p = 0 98

PIll = (250 + 541) 098 = 298 W or 0 298 kW

The annual electnc energy consumptIOn by 245 Illummants supposmg m average a 10-hour operatIon
dunng a 24-hour day IS

PI = P111 n F,

Electnc power consumptIOn by an SZPR-250 Illummant eqUIpped WIth a DRL-250 mercury lamp
Pili = (Pll + PSI) cos<p,

CalculatIOn of the annual energy savmg

- decoratIve lIghtmg (DRL-125 lamps - 50 umts, the total capacIty IS 6 25 kW),
- open areas lIghtmg (G-003-2000 lamps, G-007-2000, wIth DRI-2000 lamps - 36 umts),
- floodlIghts wIth DRL-400 lamps (the total capacIty IS 15 3 kW),
- Zh-OOI searchhghts wIth DNaT-250 lamps - 25 umts),
- DRL-250 general lIghtmg lamps - 245 umts

The total mstalled capacIty ofthe external lIghtmg system fixture at the plant IS 160 kW

DescrzptlOn ofthe opportumtzes

The electnc power consumptIon by an SZPR-250 Illummant eqUIpped WIth a DNaT-IOO-3 sodIUm
lamp

It IS proposed to consIder a project of replacmg the DRL-250 hIgh-pressure mercury lamps used for
the external lIghtmg of the plant temtory wIth DNaT-100-3 hIgh-pressure sodIUm lamps whIle usmg
the currently eXIstmg fixture and the startmg eqUIpment of the correspondmg capacIty produced by
INTERFACE Company (the CIty ofVmnytsIa, Ukrame) The lIght flux of a DRL-250 lamp IS 10,000
1m, and Its nommal operatIOn tIme IS 2,400 hours A DNaT-I00-3 sodIUm hIgh-pressure lamp of the
natIOnal productIOn (the town of Poltava) has a longer lIfe tIme - It IS 6,000 hours WIth the lIght flux
of 9,000 1m
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The annual electnc power savmg m the physIcal terms If operatmg DNaT-100-3 lamps
PI - Pz = 266,487 - 95,685 = 170,802 kW h

CalculatIOn of the annual cost savmg

The annual cost savmg III the pecumary form supposmg that 1 kW h costs at the plant US $0 0537
170,802 00537 = US $9,200

The cost savmg on purchasmg DRL-250 lamps (as theIr hfe tIme IS 2 5 tImes longer)
245 48 = US $1,200

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

The cost of cOmmISSIOnIng works

The cost ofDNaT-100-3 lamps wIth a new startmg fixture - 245 UnIts at the pnce ofUS $30 per UnIt
245 UnIts US $3 = US $7,350

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

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

The sImple payback penod US $9,755 + US $10,400 = 0 94 yr == 11 months
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Absence of a smgle system of the Instruments registenng the compressed air consumptIOn makes It
ImpOSSIble to operatIvely assess and control the consumptIOn ofthe compressed air

Currently at the plant a lot of compressed aIr IS used at the baSIC processmg hnes There IS branched
system of trunk pIpe ducts supplymg the compressed aIr produced m the energy workshop and at the
compressor statIOn to the users The users are m 13 remote from each other processmg hnes and
productIOn bUIldmgs No mstruments for metenng the compressed aIr consumptIOn are aVailable at
the places of ItS productIOn, nor at the places of ItS consumptIOn

The quantIty of the produced compressed air IS determmed by calculatIOn USIng the approXImate
formula 1 kW h corresponds to 10m3 The techmcal metenng of the consumptIOn at separate
processmg areas and m separate workshops IS performed approxImately, by calculatIOn In
accordance WIth the data prOVIded by the plant, It was found that dunng 9 months In 1997 the total
amount ofthe compressed air produced at the plant was 35,280,000 m3 that costs US $268,000

It IS proposed to mstall at the plant and mtroduce mto ItS practIce an ITEK mstrumentatIOn system
for energy consumptIOn metenng and controllmg manufactured by ENERGY Research and
ProductIOn ASSOCIatIOn (the CIty ofKYIV, Ukrame) There IS planned to arrange techmcal metenng of
the compressed air consumptIOn at the outlet pIpe hne of the energy umt and the compressor statIOn,
at the mlet pIpe hnes of the body-and-assemblmg bUIldmg, press-and-preparatIon workshop, bus
assemblIng workshop, as well as commerCIal metenng at the mlet pIpe hne of the Plant for
Hydromechamc 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

47,035,000 m3

US$76

US $20,930

US $20,930 + US $4,186 =US $26,116

AutomatIon of the compressed aIr metenng system

TOTAL

The SImple payback penod US $26,116 US $17,873 = 1 46 yr == 17 months
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1 Annual consumptIOn of the compressed air
2 1,000 m3 of the compressed air costs
3 The expected savmg

47,035,000m3 005 = 2,352,000 m3

4 The cost savmg
2,352,000 m3 US $7 6 = US $17,873

CalculatiOn of the expected savmg

Suggested eqUIpment and Its cost

ITEK system for 6 pomts
Startmg-up & commissIOmng works (set as 20% ofthe eqUIpment cost)

US $20,930 0,2 = US $4,186

ECO -13
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The measurements data receIved m the course of domg the energy audIt are gIVen m the table

The steam consummg eqUIpment WIthout proVIded steam traps operates mefficiently, especIally m
the mode of everyday "startmg - sWItchmg-off', as the enterpnse operates on a one-shIft baSIS dunng
a five-day week

Often, m case of decreasmg the consumptIOn of the heated medIUm ,or If the fans of the drymg
aggregates are dispowered, the steam consumptIOn for the heat exchangers or calonfers do not go
down The steam IS dIrectly "rushmg" mto the condensate collectmg tanks An mcreased pressure m
the condensate ducts causes problems WIth steam trappmg at the steam consummg eqUIpment of the
final consumers, as there IS no reqUIred pressure dIfference

The enterpnse consumers steam costmg annually about US $895,000 In fact, more than 90 per cent
of the steam consummg processmg eqUIpment IS not provIded wIth stream traps The "flashmg"
steam IS supphed together WIth the condensate to the condensate pumpmg statIOn where It IS
dIscharged mto the atmosphere together WIth the secondary boIlmg stream Absence of steam traps IS
the mam reason for a SIgnIficant worsenmg the steam parameters, whIle the steam IS bemg
transported and dIstnbuted between the baSIC areas of the plant The reqUIred steam pressure (2 0 to
2 5 barg) IS not proVIded to the final consumers

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

US $2915

07 barg
150mm

10%

30,700 Gcal

60%

Steam traps

ApprOXImate calculatIOn of the losses WIth the flash steam
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ApprOXImate calculatIOn of the heat losses due to absence of steam traps

1 Pressure In the condensate receIvers (readIng from the pressure gauge) ­
2 DIameter of the vent hne (2 umts)

1 Annual steam consumptIOn by the plant
2 Percentage of the steam processmg eqUIpment

WIth condensate returnIng (set)
3 Annual steam consumptIOn by the processmg eqUIpment

30,700 Gcal 06= 18,420 Gcal
4 Decrease m the effiCIency of the steam consummg eqUIpment (set)
5 Annual heat losses

18,420 Gcal 01 = 1,842 Gcal
6 1 Gcal of heat (steam) costs
7 Annual cost of the heat losses

US $1,842 Gcal X US $2915 = US $53,694

ECO-14

Steam pressure, barg Temperature,oC
At the outlet from the CHP 55 250
In the mam plant steam duct 40 195
At the outlet from
Heat StatIOn #51 at the Plant 1 6 140
At the mlet to the mam bUIldmg 20 160
At the mlet to the assemblmg
and tests workshop 1 1 130



ImplementatIOn of the proposed measure WIll Improve the effiCIency of the heat exchangers, prevent
steam "flashmg" and decrease the losses WIth the secondary bOIlIng steam

It IS proposed mstallmg on the steam consummg eqUIpment of steam trappmg assemblIes WIth steam
traps correspondmg to the type of the heat exchangers and to the mode of ItS operatIOn

• on the steam and water heaters and calonfers - float steam traps
• on the cOlI heaters - balanced pressure thermostatic traps
• m the lower pomts of the steam ducts and steam mamfold collectors - thermodynamIC

steam traps

646 5 kcal/kg
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3 ApproxImate steam flow from the vent Ime
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 enterpnse operatIOn
schedule)

5 The amount of the steam dIscharged mto the atmosphere
335 kg/h 1,985 h = 664,975 kg == 665 t

6 Steam specIfic enthalpy at the pressure of 1 barg
7 Annual heat losses

665 103 kg 6465 kcal/kg = 430 106 kcal = 430 Gcal
8 1 Gcal of steam heat costs
9 The cost of the annual heat losses

430 Gcal US $29 15 = US $12,535
10 The cost of 1 t of the lost condensate (set as the average value

between the planned pnce (US $1 35) and the fine (US $5 4)
11 The cost of the condensate losses

665 t US $3 38 = US $2,248
12 The total cost

US $12,535 + US $2,248 =US $14,783

CalculatIOn of the expected savmg

1 Improvement of the effiCIency ofthe steam consummg eqUIpment (set) ­
2 The expected annual heat savmg (an approXImate estimate)
3 The annual cost savmg
4 Decreasmg the losses WIth the flash steam (set)

5 The expected heat savmg
430 Gcal 05 = 215 Gcal

6 The expected condensate savmg
665 t 0 5 =332 t

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

The total cost savmg US $53,694 + US $7,391 == US $61,085
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335 kg/h

1985 h

US $2915

US $3 38

10%
1,842 Gcal
US $53,694
50%
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Suggested eqUipment and Its cost

• A float stream trappmg assembly, flanged, BS 4504, of steel (a float steam trap, a stramer, FT43­
10TV dISk check valve)

The total cost of the eqUipment WIth takmg mto account a 30-% addItIOn for the transportatiOn and
other costs

US $65,675 1 3 = US $85,378
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US $350
US $240
US $195
US $180

US $690
S $1,300
US $1,570

US $250
US $260

US $65,675

20 = US $5,200

US $16,975

US $1,570 5 = US $7,850
US $1,300 5 = US $6,500
US $690 35 = US $24,150

TOTAL

The total cost of the eqUipment

3 Steam ducts and collectors
• ThermodynamIc steam traps

DN20 - 20 umts US $260
4 Stop valves

• DN50 - 5 umts US $350 5 = US $1,750
• DN40 - 5 umts US $240 5 = US $1,200
• DN25 - 35 umts US $195 35 = US $6,825
• DN20 - 40 umts ----'U=S""-""-$"'-'18"-"o'----'4=o_=-'U=S~$7'_",2=0"_"'_0

The cost of momtonng the steam and condensate eqUipment as well as that of preCIse choosmg the
eqUipment (set as 10 per cent of the eqUipment cost)

US $65,675 0 1 = US $6,568

TOTAL US $38,500

-DN50
-DN40
-DN25
-DN20

2 COlI heaters
• ThermostatIc steam traps

DN20 - 20 umts US $250 20 = US $5,000

ApproXImate number of the reqUired eqUipment

1 Steam and water heaters and calonfer plants
• Float steam traps

DN50 - 5 urnts
DN40 - 5 umts
DN25 - 35 umts

-DN25
-DN40
-DN50

e ThermostatIc stea'll trap (D]\T20 BPT 21U, fla.llged, BS 4504)
• ThermodynamIc steam trap (DN20 TD32F, flanged, BS 4504)
• Stop valves, flanged, of steel
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The cost of the InstallatIon works (set as 30 per cent of the eqUipment cost)
US $65,675 03 = US $19,703

The overhead costs (set as 10 per cent of the eqUIpment cost)
US $65,675 0 1 = US $6,568

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

The simple payback penod US $118,217 US $61,085 = 1 94 yr == 23 months



It IS proposed to mstall a new heatmg system m the mechamcal processmg workshop

1 The efficIency ofthe plant (set due to the data from the manufactunng companIes) - 95 %
2 The calonfic value of natural gas 8,100 kcal/m3

3 The quantity of the gas reqUIred for generatmg 1 Gcalofheat

Takmg mto account the fact of aVailabIlIty at the plant of natural gas, there IS proposed to mstall on
the areas and m some workshops mfra-red gas-fired heatmg systems The suggested systems have a
set of advantages as compared to the tradItional ones

The enterpnse reqUIres annually for heatmg about 22,000 Gcal of heat costmg US $555,000 35 to 40
per cent of that are used for heatmg the productIOn rooms The basIc type of the operated eqUIpment
IS radIatIOn heatmg systems and air heatmg systems The heat-transfer agent IS water WIth the
temperature of up to BOoC
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US $83

2,258 Gcal
US $27 8
50%
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1,000,000 kcal 8,100 kcal/m3 095 = 130 m3

Infra-red gas-fired heatmg systems

4 1,000 m3 of gas costs
5 The cost of the gas reqUIred for generatmg 1 Gcal of heat wIth takmg

mto account 30-% overhead costs

CalculatIOn of the cost savmg If to SWItch on gas-fired heatmg systems

CalculatIOn ofthe expected energy savmg

1 Annual heat energy consumptIOn for heatmg purposes
(due to the data from the plant)

2 1 Gcal ofheat costs
3 EffiCIency Improvement (set)
4 Annual heat savmg 2,258 05= 1,129 Gcal
5 The cost savmg

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

• TypIcal savmg between 40 and 50 % ofthe heat energy
• Reducmg the draughts and air movement, so mcreasmg work force comfort and elImmates dust

CirculatIOn problems
• RapId heatmg a room to the reqUIred temperature
• Systems can be zoned so to prOVIde varymg zoned temperatures and operatmg times
• Opportumty of mtroducmg automatIC controllIng dunng the Idle time and on weekends
• OppOrtunIty of mtroducmg energy management
• Easy mstallmg and servICmg

As It IS knows from expenence and from the world practIce, the eXIstmg heatmg systems are not
efficIent, especIally under condItions of aVailabIlIty of a sIgmficant amount of spare productIOn area
and that the plant operates on a one-shift basIs There IS practically absent automatic mamtenance of
the room temperature dunng the operatIOn time and decreasmg the temperature m the Idle time and
on weekends

ECO -15



The approXImate cost of the eqUIpment on the basIs of the average figures - US $10 per 1 m2 of the
area to be heated

The cost of the comrmssIOmng works (the cost of the proJect, certIficatIOn, gas supply hne,
mstallatIOn works, the overhead costs) IS set as equal to US $80,000

There IS proposed to use mfra-red gas ceramIC heaters operated on natural gas of a low pressure of
200 to 300 mm H20, the capaCIty ofthe heater IS 10 to 15 kW
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(130 m3 1,000 m3
) US $83 1 3 = US $14

6 Annual heat consumptIOn
7 The current cost of 1 Gcal ofheat (m accordance wIth an agreement

wIth the Heat Supply StatIOn)
8 The cost savmg

1,129 (27 8 - 14) =US $15,580

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

Suggested eqUIpment and Its cost

The area of the mechamcal workshop (approxImately)

The cost of the eqUIpment 4,200 m2 US $10 = US $42,000

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

The SImple payback penod US $122,000 US $46,166 = 26 yr == 31 months
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1,129 Gcal

US $27 8

4,200 m2
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APPENDIX B SPECIFICATIONS FOR RECOMMENDED EQUIPMENT
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DesignatIOn momtonng the total dIssolved sohds (TDS) to detect the condensate contammatIOn
and aVOId gettmg of the "dIrty" condensate mto the boIler feedmg system, alarrmng,
generatmg 4 to 20 rnA sIgnal for the automatIc controllmg the solenOId valves,
automatlc draImng the contammated condensate

or

Splrax Sarco. Inc
POBOX 119 Allentown, PA 18105, USA

Fax (610) 433-1346

Armstrong InternatlOnal. Inc
816 Maple Street, P 0 408, Three RIvers

MIchIgan 49093, USA
Fax (616) 278-6555

2 systems

up to 150°C
up to 86 pSIg (up to 6 barg)

oto 2,500 ppm
oto 3,000 ~s/cm

US $13,200

CCD from Spzrax Sarco, or an eqUIvalent

• a controller (220 V, 50 Hz)
• conductlvIty sensor
• temperature sensor
• stop valves
• sample cooler
• check valve
• solenOId valves

Automatic Contammated Condensate Drama2e System -

Measurement CapacIty
TDS
or conductIvIty

Settmg

Condensate temperature
Condensate pressure

ApproXImate cost ofthe order -

ECO - 02

Model
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Destmatwn metenng the conductIvIty (TDS) of the bOIler condensate and feedmg water

Armstrong Internatwnal. Inc
816 Maple Street, P 0 408, Three Rivers

MIchIgan 49093, USA
Fax (616) 278-6555

or
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3 umts

or

Splrax Sarco
POBOX 119 Allentown

PA 18105, USA
Fax (610) 433-1346

US $1,800

oto 50°C
± 1 5 % at the temperature of25°C
± 0 1 !J.s/cm

Portable ConductIvIty Meter

MSI from Splrax Sarco, or an eqUIvalent

DaVls Instruments
4701 Mount Hope Dnve

DaltImore, MD 21215, USA
Fax (410) 358-0252

ECO - 03

Measurement ranges
oto 200 !J.s/cm
oto 2,000 !J.s/cm
oto 20,000 !J.s/cm

Temperature
Accuracy
ResolutIOn

ApproXImate cost of the order

Model
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DestmatlOn momtonng the total dIssolved sohds of the condensate to determme Its
contammatIOn and aVOid gettmg the "dIrty" condensate mto the bOiler feedmg system,
alarmmg m case ofnsmg the salt content above a permItted (set) value

CCD from Splrax Sarco, or an eqmvalent

Automatic condensate contammatlon determmatlOn system

US $2,940
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1 system

up to 150°C
up to 86 pSlg (up to 6 barg)

oto 2,500 ppm
oto 3,000 /ls/cm

220V/50 Hz

or
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Armstrong InternatIOnal. Inc
816 ~aple Street, P 0 408, Three RIvers

~lchlgan 49093, USA
Fax (616) 278-6555

Splrax Sarco. Inc
POBOX 119 Allentown, PA 18105, USA

Fax (610) 433-1346

• controller
• conductivIty sensor
• stop valves
• sample cooler
• check valve

Condensate temperature
Condensate pressure

ApproXImate cost

ECO-04

~easurementrange

TDS
or conductIvIty

Settmg

Model
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Splrax Sarco, Inc
POBOX 119 Allentown, PA 18105, USA

Fax (610) 433-1346

4 Spare Parts
• Complete set of gaskets for the steam trap and stramer
• Strainer screen, 0 8 perforatIon

Models from Splrax Sarco
- DN40 FT43 - 4 STV Float Trap, flanged BS4S04 PN16 WIth a thermostatIc air vent, or

an eqUIvalent
- DN40 FIg 33 Stramer, flanged BSS404 PN16, or an eqUIvalent
- DN40 DCV2 Wafer Check Valve for fittmg between BS4S04 PN16 flanged, or an

eqUIvalent

43 pSIg (3 barg)
14 pSIg (1 barg)
1,320 lb/h (600 kg/h)
3
PN16 Flange
honzontal
Iron, steel

1 assembly

Due to the steam trap dIameter
PN16 Flange
stamless steel, 0 8 mm perforatIOn
honzontal
Iron, steel

Due to the steam trap dIameter
PN16 Flange
steel

US $1,940

1 umt

1 umt

2 umts
Due to the dIameter of the steam trap
Iron
bellows type

Steam Trap Assembly

removal of condensate from the steam and water tube heat exchanger

DN40 A2-type bellows sealed stop valve, flanged BS4S04 PN16, or an eqUIvalent

ApprOXImate cost of the assembly

3 Plate check valve -

• DIameter
• Type ofconnectIOn
• Matenal

ECO - 05

1 Float steam trap wIth an mternal thermostatIc air vent - 1 umt
• mlet steam pressure (operatIOn pressure)
• return lme pressure
• enter condensate load
• safety factor
• type of connectIOn
• flow dIrectIOn
• matenal

S Stop valve -

• DIameter
• Matenal
• Sealmg

2 Stramer

• DIameter
• Type of connectIOn
• Screen
• Flow dIrectIOn
• Matenal

Model

DestinatIOn

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



or

Armstrong- Internatzonal. Inc
816 Maple Street, P 0408, Three RIvers, Mlclllgan 49093, USA

Fax (616) 278-6555

or

Instztute of Technzcal Physzcs ofUkrazne
2-A Zlnhabov, KylV

252057, Ukrame

or

Jomt Stock Venture Krolzvets Fzttzng- Plant
25 Franko Street, Krollvets Town
Sumy RegIOn, 245060, Ukrame
Fax (05453) 9-71-04, 9-58-92

or

Jomt Stock Venture Slavhorod Fzttzng- Plant
Slavhorod Town,

Dnepropetrovsk RegIOn, Smelmkovo Dlstnct
323130, Ukrame

70
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or

or

Enerhozberezhenma Company
3/26 Temopllska Street
LVIV, 290034, Ukrame
Fax (0322) 72-55-91

1 umt

US $30,800

Automatlcal steam consumptIOn meterm2 system

ApproxImate cost of the system

ECO - 06

Destmatwn automatIcal commercIal and techrucal metenng and keepmg records of
consumptIOn of the overheated steam, pnntmg out the mformatIon through the RS
232 mterphase, momtonng the current parameters, alarmmg when the parameters are
above the set values, restonng the data m case of dlspowenng for the penod not
longer than 10 days, etc

Research and ProductIon ASSOCIatIOn "Enerhlva +"
37 Peremoga Prospekt, BUIldmg 22

KylV, 252056, Ukrame
Fax (044) 241-70-38

CommerCIal metenng the steam flow m one spot (250°C, 6 barg, D =428 mm, G =40 tIh)
Techmcal metenng the steam flow m five flow (250°C, 3/6 barg, D = 102 to 219 mm, G = 5 to
20 t/h)
CommercIal metenng the condensate flow m one spot (90°C, 3 barg, 159 mm, 30 m3/h)
BasIc error ± 1 5 %
AC power supply 220 V + (10 to 15 %), 50 Hz
AmbIent temperature +5 to +40oC
DERZHSTANDART ofUkrazne CertIficate
Turnkey order fulfilment manufacture, delIvery, mstallatIOn, metrologIcal qualIficatIOn, mamtenance

ITK Automatzka
Post Box #7, KyIV
254053, Ukrame

Fax (044) 211-82-44

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



ECO - 07

ST6LS from DavIs Instruments, or an eqUIvalent

Portable Thermometer for Non-Contact Temperature Measurement -

measunng the external temperature of the heat emIttmg eqUIpment

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 umt

oto 1,000 °c
± 0 5 % ofthe full scale
1°C
A battery
220-V rechargeable battery pack
2 to 3 years

or

"Termoprylad"
3 Naykova Street

LVIV,290053, UkraIne
Fax (0322) 63-13-61

72

or

DaVls Instruments
4701 Mount Hope Dnve

DaltImore, MD 212215, USA
Fax (410) 358-0252

Wahl Instruments. Inc
5750 Hanuum Ave, Culver CIty

CA 90231, USA
Fax (310) 670-2840

US $499

Measurement range
Accuracy
ResolutIon
Power supply
OptIOn
Warranty

ApproxImate cost

Model

DestmatlOn



DestmatlOn detectIOn of the natural and compressed aIr leaks m flange connectors, fittmgs,
processmg eqUIpment

Model EPD-500S kit from EPD, or an eqUIvalent

Power source A storage battery
220 V / 50 Hz rechargeable battery pack

Portable Ultrasound Leak Detector 3umts

US $4,500

or

or

EPD
14 Hayes Street, Elmford
New York 10523, USA

Fax (914) 347-2181

Superzor Szgnal Company, Inc
PO Box 96 Spotswood, NY08884, USA

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

ECO-08

ApproXImate cost of the order

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Davzs Instruments
4701 Mount Hope Dnve

Daltlmore, MD 21215, USA
Fax (410) 358-0252

73



Model 382060 from DaVIS Instruments, or an eqUIvalent

metenng the electnc power parameters ofthe electnc motors

Clamp-on D12Ital Power Datalo22er

OptIOn

I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

1 umt

750V
1,000 V

3-phase adapter

up to 1,000 kW
up to 1,000 KVA
03 to 1 0
1,000 A

or

74

TIF Instruments. Inc
9101 N W 7th Avenue

MIamI, Flonda 33150, USA

DaVls Instruments
4701 Mount Hope Dnve

Dalt1more, MD 21215, USA
Fax (410) 358-0252

US $680ApproXImate cost

ECO-09

Measurement capacIty

• true power
• apparent power
• power factor
• peak current (DC, AC)
• peak voltage

- AC (40 to 400 Hz)
-DC

Destmatwn



Destmatwn automatIcal controllIng the operatIOn modes of the K-250-61-2 turbme
compressor

Automatlcal TurbIne Compressor Controlhn~System

UKAS-AM-l, or an eqUIvalent

or

1 system

9barg

250m3/mm

US $49,820

Open Jomt-Stock Company Przskomznfo-Yug
POBOX 76, Mykolaylv,

216081, Ukrame
Tel (0512) 32-70-56

Tel/Fax (0512) 21-71-53

75

Open Jomt Stock Company Orhrnrghoavromatyka
19 Druzhba Narodlv, KylV

Ukrame
Tel (044) 269-5673

ApprOXImate cost of the system

ECO-IO

Turbme specIficatIOns
• productIOn capacIty
• CTM-1500 electnc motor
• outlet aIr pressure

Model

I
I
I
I
I
I
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I



ECO-ll
AutomatIzlD2 the meterlD2 and keeplD2 the data concernlD2 the electrIc power consumptIOn

1 system

I
I
I

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

or

76

or
ITK Automatlka

Post Box #7, KyIV
254053, Ukrame

US $30,912

Enerhozberezhenma Company
3/26 Ternopllska Street
LVIV, 290034, Ukrame
Fax (0322) 72-55-91

Research and ProductIOn ASSOCIatIOn "Enerhlya +"
37 Peremoga Prospekt, BUIldmg 22

KylV, 252056, Ukrame
Fax (044) 241-70-38

ApprOXImate cost of the system

Tum-key order fulfillment manufacture, delIvery, mstallatIOn, metrologIcal qualIficatIOn,
mamtenance

CommerCIal metenng the electnc power flow (the true and apparent power) m mne pomts
Techmcal metenng the electnc power flow (the true and apparent power) m 35 pomts

Types ofcommumcatIOn telephone (SWItched, fixed), radIO commumcatIOn, HF commumcatIOn,
commerCIal succeSSIve mterphases

BaSIC error ± 1 5 %
AC power supply 200 V + (10 to 15%),50 Hz
AmbIent temperature +5 to +40oC
Derzhstandart of Ukrazne CertIficate

DestmatlOn automatIcal commercIal and techmcal control of the electnc power consumptIOn, L
pnntmg out through-the RS232mterface,_checl:m~the_currentparameters, ~lannm~ the_pmameters _
nsmg above the set values, restonng the data m case of dlspowenng for the penod longer than 10
days, etc OperatIOn WIth power meters - 3-phase mductIOn ones provIded wIth pulse formmg
cIrcUIts, or electromc ones havmg a pulse output Addressmg the collectIon and stonng mformatIOn
block from a PC for the data m regard of the electnc power consumptIOn by each user dunng the
current and the preVIOUS days CalculatIOn, systematIzatIOn and stonng the data concernmg the
electnc pOwer-consumptlOn (the true and apparent ones) dunng a day, a month, quarter, and the cost
of the electnc power consumed by each user, as well as that concernmg the total electnc power
consumptIOn Keepmg separately data concernmg the cost of the electnc power consumed dunng 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 Plottmg the dally e1ectnc power consumptIOn due to each user as well
as the total consumptIOn, vlewmg the dIagrams and tables Vlewmg the data m relatIOn to the current
electnc power consumptIOn due to each user The system time synchromzatIOn



I
I

Fax (044) 211-82-44

I or

NIKI ELVITLPI

I 5 Kn Roman, LVIV

290005, Ukrame
Tel (0322) 72-88-35

I Fax (0322) 72-88-47

I
I
I
I
I
I I

I
I
I
I
I
I
I
I
I 77
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DestznatlOn provIsIon of the common external lIghtmg ofthe plant temtory by
DNaT-100 hIgh-pressure sodIUm lamps wIth EIPRA-l 00 startmg-up eqUIpment

Open Jomt Stock Company Polrava Gaseous-Dzscharge Lamps
3 Zavodska, Poltava, Ukrame

Tel (0532) 66-09-01
Tel !Fax (0532) 66-49-90

78

or

I
I
I
I
I
I
I
I
I
I
I
I
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I
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I
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I
I
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I

245 umts

us $ 7,350

12A
9,000 Lm
190 to 242 V

Interface FIrm
39 Chekhov, VmnytsIa, Ukrame

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

Phzlzps Lzghtzng Co
200 Frank1m Square Dnve

Somerset, NJ 08875
(908) 563-3000
1-800-631-1259

Fax (908) 563-3114

or

Replacement of the ExternalLlKhtmK Lamps

OperatIOn current
Nommal lIght flux
Power supply voltage -

ApprOXImate cost of the order

ECO-12



ECO -13
AutomatIzed system for compressed aIr meterme

DestmatlOn automatlzed technIcal metenng and keepmg data concernmg the
compressed aIr consumptIOn, pnntmg out the mformatIOn through the RS 232
mterface, checkmg the current parameters, alarmmg the parameters nsmg above the
set values, restonng the data m case of dlspowenng not longer than for 10 days, etc

TechnIcal metenng the compressed aIr flow m 6 pomts (dned aIr 6 to 9 barg, D = 102
to 219 rom, 100 to 200 m3/h)

BasIc error ± I 5%
AC Power supply 200 V + (10 to 15%),50 Hz
AmbIent temperature +5 to +40oC
DERZHSTANDART ofUkrazne CertIficate
Turnkey order fulfillment manufacture, delIvery, mstallatIOn, metrologIcal qualIficatIOn,
mamtenance

or

79

ITK Automatlka
Post Box #7, KyIV
254053, tncrame

Fax (044) 211-82-44

or

Enerhozberezhenma Company
3/26 Ternopl1ska Street
LVIV, 290034, tncrame
Fax (0322) 72-55-91

US $27,500

Research and ProductIOn ASSocIatIOn "Enerhlya + "
37 Peremoga Prospekt, Bmldmg 22

K~v,252056, tncraIne
Fax (044) 241-70-38

ApproxImate cost

I
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ECO -14

1 Float steam traps wIth mternal thermostatIc aIr vent

Steam Trap AssemblIes

4 ThermostatIc steam traps, flanged WIth an mternal stramer

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

5 umts
5 umts
35 umts

5 umts
5 umts
35 umts

43 pSlg (3 barg)
22 pSlg (1 5 barg)

20 umts

mterflange
steel

PN16
stamless steel, 0 8 perforatIOn
honzontal
Iron, steel

5 umts
5 umts
35 umts

43 pSIg (3 barg)
22 pSIg (1 5 barg)
PN16 flanged
honzontal
Iron

DN20 BPT 21Y,flanged BS4504 PN16 from Spzrax Sarco, or SImIlar
ones

80

DCV2 Wafer Check Valve for fittmg between BS4504 PNl6 flanged
from Splrax Sareo, or SImIlar ones

FT43-10 TVflanged BS4504 PN16 from Spzrax Sarco, or sImIlar ones

Model

Inlet steam pressure ­
Return hne pressure -
DIameter DN20

Type of connectIOn ­
Matenal
DIameter DN50

DN40
DN25

Model

2 Stramers

Model Fzg 33 Strazner,flanged BS4504 PN16 from Spzrax Sareo, or SImIlar
ones

3 Plate check valves

Model

Type of productIOn
Screen
Flow dIrectIOn
Matenal
DIameter DN50

DN40
DN25

Inlet steam pressure ­
Return lme pressure ­
Type of connectIOn
Flow dIrectIOn
Matenal
DIameter DN50

DN40
DN25

DestznatlOn removal condensate from the steam ducts and heat exchangers



6 Stop valves, of steel, flanged, bellows sealed

5 ThennodynamIc steam traps, flanged, wIth an mternal stramer

81

DN20 TD32F, flanged BS4504 PN16 from Spzrax Sarco, or sImIlar
ones

or

US $65,675

Smrax Sarco. Inc
P/O/BOX 119 Allentown

PA 128105, USA
Fax (610) 433-1346

5 umts
5 umts
35 umts
40 umts

70 pSIg (5 barg)
22 pSIg (I 5 barg)

20 umts

Armstrong InternatlOnal. Inc
816 Maple Street, PO 408, Three RIvers

MIchIgan 49093, USA
Fax (616) 278-6555

DN50
DN40
DN25
DN20

A3 bellows sealed stop valve flanged BS4504 PN16 from Spzrax
Sarco, or sImIlar ones

ApproxImate cost of the order

DIameter

Inlet steam pressure ­
Return Ime pressure -
DIameter DN20

Model

Model

I
I
I
I
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I



or

82

Infra-Red Gas FIred Heatml: Systems
ECO-15

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

natural gas
1 6 to 15 kW
100 to 200 kgf/m2

tube or ceramIC heaters

or

or

Space - Ray DzvzslOn
Gas Fzred Product. Inc

POBox 36485
Charlotte, NC 28236, USA

Tel (704) 372-3485

Fostorza Industrzes. Inc
1200 N Mam Street

General Products DIVISIon
Fostona, OH 44830 - 1911, USA

Fax (419) 435-0842

Robztnza Open Jomt Stock Company
28 Yefremov, LVIV

290013, Ukrame
Tel/Fax (0322) 35-10-68

Instztute ofGas wzthzn NatlOnal Academy ofSczences ofUkrazne
39 Dehtlarevska, KylV

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

Mam SpecIficatIOns
Fuel
Heat capacIty of a plant
Blowmg gas pressure
Types ofheaters

DestmatlOn heatmg the productIOn bUIldmgs/
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APPENDIX C DATA FROM MANUFACTURERS
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BC3000 LOntrulkr th~t Lomtamly mOnitor,

and dl'play, th... WndllLtlVlty It..vel

DUAL flANGE MULTI VOLTAGE
CONTROllER
Inte",alSWItch cllange. range
Voltage selector enables 240V
210V 110V or 24V 10 be used

The sy,lem Is easy te calibrale
end CIlmmlsslon The set point
and high alarm sohlngs Cdn be
quickly adjusted Y13 the ksypad

ISOLATING VALVE
Opens 10 slLlw clean CIlndensale
10 be Murned io the boilor house

AU 2014 21lmA oulpol

:r~~s~n~I~I:r::~~ may be

DUMP VALVE
Opens whon conductIVity Ia"ol b
aboya sSl pamt allOWing

Or,un
"'Jive

II

I
)1

l ..

(-

~>~'th""""'<:>f'lO.~ .",~I.".....-xv'cf-9""~_.,,,,£(f.1"""

--(fJ.,~~-t;1--..~"'j
""'h~~~~ r ~w...fft

I

CONDUCTIVITY SEIISOR
MaunltHi In SlJnsar chLlmber
Chamber hJS a connoctlon for

J!l'f"t~-- Waterlorl\u,llmgl "'" Jnd ..al,brllon

'''~K) 1-'

CKECKVAlVE
light spong .nsurns allow past
Sens<J{S 500mm haad pre\cl\ts
fta h sle.rn IIow 1/1 bypa s

TEMPEflATURE
COIIPENSATION
APlloo le",puroluro SensOi
eumpen,alOs for ""ling
oondan~all) lumporaluro9
Without componsatlon as the
tempornlure drops UIU IndlC3led

CONDUCiiVITY INDICAilON
LEOs on IDa f"dull paneltndlcala
..hen the rondUtllVl1"j Is nonnal 01

..hen UlII dump val.e IS open
The toMucl"lty Ie.ells
con~nuously shown on the d'g'ldl
dISplay

AlARM
Ah'IJh 1•••I.la"" may be sot and
a ft.shlng LED hdlCilIC$ UIIs
condJUon
Th. alarm ma~ be Wired IIlr
roroola IndIcation

fhe.. SpIra>.. Sarco CCD LOIH.lt..nt>ate contammatlOn detection

systt..m mOl1ltOls the conductivity of t..DrHkn:,ate bell1g returned to

the bOI1Lr ContamlnatLd LondLI1!:latL IS diverted to dram lhcreby

protectmg the boIler

Bt..OLfJtS of retllrnli1t~

cOndl.n!:ldtt..
:>IL31lJ I> an ehllLlllel> LOnVel11e1l1 W ly uf

tl3nsml[tlllc, Ll1eq,y and I' lI'Ld lUI 1lI11iJ

InJlblrt3Ipr<.Jet.."L' \VhLl1 It ha, b1 en up

Its hLat to II,L prll L" IhL hOI Lund, n, IlL

,hllllltl bL rLlumLd IU rhL uotlLr k Inn\.. In

orddlo
" IVe LnLCbY by lbillb thL cun IIUlllb

'Ln,lblc bLat ')l1lel\t of IbL L<lnlh n, ilL

~1VL chL LU,I<lt watLr
~ IVL on W11U trL ItmLl1t LhLl1l1l 11, Illl L

IhL Londt..lb ItL ,hOllld bL V1l11l111y pUlL

\/atL!

71 MinImISeS energy wasnge

"! Conserves expensive trLa;eJW;ter~ -

./ r r.nt' n ..... rt A t" -dl \

USLr benefIts

v' I Avolili bOiI~rJamagL and rr~d~

LontanllnatlOn
~ ITempLfa·-tu-r-e-c-o-m-p-en-s-a-tl-o-n-s-ensor

give. aCLurate results fLgarJks, of

condLnsate tempera tun:

Contamll1atlon - tht.. dungus

WIlIbt It b dt..,ICilblt.. to CLtlllll chL

Ina >'101 1101 amount of LondLIl,atL 10 IbL

bodLr It I' eS,Lnllal to ... l1,IlCL tb Illt I' dean

EVLn low ILveis of LontanunatlOn L1Ii t.. 1U,,­

foam111g .Lahng oc Locro,lon It LHI) OVLC

of bOIlt..c watLc with thL stL1lii OLt..lI(, IhLn

th.. produLt can bLcome LontalH1l1atLd

CL,ullIllg 111 LxpLnslvL 10,t produLtlon

Con,!t..n:,utt.. mOOltollng

By LOlillnll'lll.ly mUllIttJlll1b lhL

LondLn.atL bLIIl!, cLturnLd tu th .. bodt..r It I.

po.slblt.. to plOt..CC thL hOller Lll.UIL

producr quahty and ma>'lml.L LliLll,Y .ll1d

walLC .av1l1g.
11m Lan bL achlLvLJ u.ln!, thL ~l'lrax

~1rLO CCD 'y,cLm

~
Ct)
.....
l::.
§
j::
h

~
l'l')

~
'<

~
~~



.>":>

'\

~

~ ----

U~er bent.flts
-j--'!'[-a-s-y-t-oU"L-~II~~~ght ­

portablL m,trument

./ I Automatic temperature compensatIOn
saves time wolmg the sample I

./ I Wide sekctable range for
accuratL reaumgs

~~tomatlcswitch off saves battenes

./ I Can LhLLl operation of

USing the extensIOn lead
COIlJULtlVlt> plObL' mLa,ure thL ac

rL"t"tanLe ot th~ watLr "0 a 'tandard meter
whllh mUlutl, dc rL"I,tatlle Lannot be
u'cu for LhLeI Illb pUlp""L'

1 h~ f\\~ 1 " "upphul with a plug II)

exten"IOI\ kJU Willcll Lnable" ae re"l>tanLL
to be mLa"urLJ

0plrarlOn of rhL MS 1 anu mterpretatlon
of tilL probL landman tram the aL
rL>I,tanLL IS L {pl~IIlLd to the tOstrUltions
p.ovl(kJ With rhe III trumlnt

The m,trument ha" three range sWitches
o200fl~ILm 0 2mSILm and 0 20mSILm
LIght emlttmg dlodL" mdlcate the range
selecteu ~Imply "elcct the hlghe"t range to
start with (nght hand button) then "wltch
to the lower rangL" to obtam a more
accuratL readmg The dlspla; will
automatically mUlLarL 1 If an
mapplOpnately low range I" selecteu

If a Ic,ult 10 ppm I" rLyulred multiply the
!JS/cm rc,ult by () 7 for a tlcutral sample at 25 C

Plug In extension lead
fur checkilllJ th.

cond'bon of ,"'lalled
conductivity probes

--

REST AVAILABLE COpy

--
USing the MSl mLter

0plratlnb thL In"trUlnLIlt I, vuy
,tralghtforwHd Ide JlI; IhL nu'tl1h"cd
'111l1nlt tt....flll) r ltll(t 'lhotllcl hi 1 n< lr to

--
Rehabl. Jgh....'ghl
carbon ,lectrodo

sensor ~ sImple 10
use and Ieep clean

Cahbra~o, 'acillty 'or

:~~~~rfl ~~~in~~
slandanl solution

LEO ind,ca"on 0' rang.
sel.clad

Clear eas~ 10 read
LCD dlSplly with low

ban.ry warring Indicator

"

-

r~

-------

The MSI metu
The Spiral- ~arco ~ 1~ I IS a L 1Il Pllt

battery powLrLd londultlvlt} melLr
dLslhned for u"e 111 thL bOllLrhou"L alld
I' pattlLulady "ultJbk for lllLa,uClIl!, th~
Lonductlvlty ot boilLt WatLr fLLd water or
LondLmatL "amplLs 111 ordLr to L"ulllatL
Tn~ k\~b

1 hL 1ll't1UlllLIlt I" httLd \A ah J
pLrlllJIlLlld} wlrLd LarbOIl elLLlrlllk ,1I1"or
with Illle"lll temp~lltlllL '1Il>'J[ IlJ L~1l

bL u"Ld for "ampk tLlllpLf ItlIlL' up Iv
~1 <- tholll,h It I' mO'L U"lIllll) UIII
"1mple" to around:!') L. bdotL t ,tlllb
u'l11b a , IInplL Lookr

Conductivity probe teslmg
A ulllqlle FcatlHL of thl l\ \~ I I" rhe

t llillt) to LhLLl thL LOllllltilln of
L III 11Idlvity prol,,,, "Iuk thL} Ue ,,1111
ubtall d 11\ thL bOlkr

A plub 111 Lxtlll'lOl\ k ld '" p.m I,kd
whlLh lI11bk" tbL plObL aL IL'hr 111 e to bL
IlILa tiled a ta,l £lilt LJlli ot bL dlClLd out
with JIl ohlll mLtlr

I Will rhL (ladlllb" obtalllulit '" po ",bk
to dI1bllll'~ llIaltulldlOIl> bdure thLy
belomL plObkm"

The Importancl. of TD~ tl.stmg
St~am builer" Lan Oilly produLL llOLI

'1uaht} ,tLam of an lLLLpt ,bk dl) n ,
flaLtloll If thL ILveI Ilf total d",,,o! ILd ,lid"
(TD~) I" hpt below CLrtllll hum" tll;1\ llid
f'l1ml11g

Autom ,UL blowdown "y"tLlll, arL ottLn
httLd to LUmmi rD~ kvel" but rLbulltloll"
Illlll0"t LountClL" .11 0 ILLommLnd dnt
rLbutar tC>l1l1g of boilLr watLr aud kLd
warLr 1 D~ I" LarnLd <JlIt alld ILLorcb kcpt

RLhular LondUdlVlty tL"tlllb of
LondLn"ate rdurn Lan abo help lllld1l1tlly
0pLrauol\al plObkm" ,uch a" bUlkr watLr
LallY oVLr or LontanunaUOIl Ilt LlllldLn,atL
by raw watLr or pruce"s chemicals

I or all thL"~ purpO"L" a LomluLtlvlty
mLter IS cS'Lntlal

MS 1 ConductIvIty meter,
the essentIal Instrument
for every botlerhouse

---
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ST Issue 1

8 4

18

as9/0431 S29

8 4

5 1615

15-50

,E) COPYflght 1995

6 7

6 5

72

2 3

14

13

FT 43 ON

17 Alffi1KOPPD3I'1I<1Hbll<1 Ae¢I1eKTOp f4eiliO C<I/1b

(TOIlbKO ON15 2Ow25(ropl13)" QN1S., <D(BBOT)

9

FT43C

FT43
ON 40 11 50

FT43
DN25

FT43
ON 1511 20

BSI449CS4

65970304S16
8S6105A4BO

BS 970303 521

BS 1449304516

SS3692Gr 88

BS 1449304516

BS 3692Gr8 8

BS 1449304516

14 aTM

FT43 14

OIN 1691 GG 25

12 14 16
AaSJleHl<1e aTIIl

OrpaHI1'leHlIle PMO

10a

tvlaTepl1aJ1

t I

I I I I ........~
I l'--. r-..

~lS~~ I I 1""'- ""-
I 6m!.Jcae5lrl'l \ I I ~
I~ I I I ell A

60JlTbl y3lla rnaBHoro KIlanaHa ON 40
WTl<1epTbll'1 ral<1KI1 ON 50

npOKJlBll.K3 ceAlla KJlanaHa hep.'K. C'"aI1b BS 1449304S11
ON 15 20 25
npOKJlacJ<a Y3na rnaBHoro Kf1anaHa
ON..() 50 ACMl1poaaHHbli< IlI1CTOBOi1 rpa¢iI1T

Y:le11 rIlaBHOrO KJlaJ1BHa C HeplK. C'"aI1b as 3146 Part 02
OHT lKOOPOJl1l1HblM Ae¢!lle'<""opo'lil ON 40 50 Anc 2

WTI1¢iT KPblWKI<1
fai<KI1 KPblWKI<1

KpblWKa '-lyryH OIN 1691 GG 25

Ce.!lJ10KJlaJ1aHaON 152025 t-'eplK.C"arb 6S970431S29
LUllS! BepTI'1KaJ1bribiX KOHlleHcaTooTBOA'lI1KOB ON 1511 20)

50llTbl KPblWKI1 ON 15 25
Kopnyc

8 WapoBOI1 nonllaSOK 11 pbl'lar

3

14 OnopH3Sl paMK3

2

13 YnnOTHeHHe nB3

No

ISO 9001

15;J.o50 45aTM 10aTd

'<cHL;e .... CaTOOTBOD,<f1l1K1I1 40/50DN I1Me'OT

paSHoe ~ PMX

a
o 2 4 6

A COIlaHueBbie BS 4504 PN 16
8 COl1aHueBble ANSI 150 (DN15 1<1 20) ANSI 125 (DN25 .no 50)

o \I13.lleJlllle He IIlCnOJlb3yeTC>l nplll .llaHHbIX napaMeTpax
.l PMX MaKc !1l1epqJepeHUlllaJlbHOe .llaBneHl1e

i YJen wapHl1pHOI<1 CTOI1KI<1 r'eplK.Cd11b BS 4183 18/8
60ilTbl ON 15 20 25

Pa3Mepbl Ii1 COeAYlHeHIi151
ON 15 20 25 40 11 50 CTaH!l,apTHble epllaHUbl 8S 4504 III PN 16
np1l1 HeOOxO!l,I<1MOCT1I1 B03MOlKHa nOCTaBKa C epllaHuaMI1 ANSI
150 C oTBepcTIIlS!M1I1

MaTepli1aJlbl

Mecn....e J1paBHna 3J<cnnyaraUHH MOryr orpaHH~HsarbHCJ10J1b30BaHHe ororo ,,:wen,," 3Ha~eHHAM"napaMerpOB H"lICe YJ<a3aHHbllC

/JJlA c;o&ept.UeHClllOBaHMSI J]ilNHOrO KllleJlHA MblOCT:lBIIAeM 3aco6oHnpaso H:lMeMm> erar~~

~ 150

'"~ 100
.)

:E 50
CJ

nonIlaBKOBbl£1 KOHAeHcaTOOTBOAl U1K

Onli1CaHli1e
Fi_:::: y Ir IHHblL1 nonl1aSKOBblL1 KOH!1BYC3TOOTBO.ll'l111( co
Bc-pOel-'HbiM aBTOHaTvlyecKllM BOJAyLLHAKOM MOACeT OblTb KaK
C rop,130HTal1bHblMI1 qJl1a .... ueBbl~1I1 coe.:J.AHeHI1IHll1 TaK 11 C
BepTAKal1bHblMI1 FT43V

• B KOH,o,eHC3TOOTBOll"V1Ke c rop\<130HTaJlbHbIM\<1 COeA\<1HeH\<1s:lM\<1
B03MO'«Ha .llOn0l1HI1TeJlbH3Sl yCTaHoBKa pY<fHOro ArOl1b<fBTOrO
KJ1anaHa paOOTalOw.ero KaK napOBbmYCKHOI1 3BTBOP (nB3)
Fi·.t3 C nplll HBOOXO.llIllMOC-11 B KpblLUKe MOlKHO CD,ellaTb
OTBepCTlIle C coe;::AHe'illleM '/a sSP IIlm1 NPT .llI1Sl yC-BHOBKA
KpaHa OCYWKIIl

OrpaHli1yeHIi1S'1 npli1MeHeHIi151 (ISO 6552)
MaKCAM3JlbHble YCJlOBIIlSl KOHCTpyKUl111l Kopnyca PN 16
PMA - MaKc .llonyc-IIlMoe .llaBl1eHl1e 16 aTI1
TMA - MaKc .llOnycTIIlMaSl TeMneparypa 220 C
XOIlO.llHOe rlll.llpaBI1I1<feCKOe I1CnblTaHl1e 24 aTI<1

Pa60YIi1~ AIi1ana30H
() 220

200
~

I
I
I
I
I

I
I

I
I
I
I
I
I
I
I
I



FT43V
DN15 III 20

______~,I--E.-

Ps ..10HTHbilii
p33'v1ep

i
I

II

~\rVj !
OI~C

I ~J_1LI !
14'_-F~

PeMoHTHbl1ii ON 25 40 III 50
pa3Mep

(
\

A
I

I
I

t

1

06cnYlKIIIB3Hllle
npl.ol H3)J,e'l<HOM 11130nl.olOOBaHIIIIII KOHp,eHC3TOOTBO.o.'lIllK MO;<HC
pe'v10HTlllpoBBTb 8 TPy60nooeop,e npL1 nOBTopHC~l c60PKe yoet::,lIITecb
"lTO sce KOHTaKTHble nOBeOXHOCTIII 'illlc-ble III B KpblWKY eCTa8JleH
coe.o.I.oIHI.oITenbHbll<l W\1n

Macca

10::;
1.::::;

~F~l
0( Q-----....

Fi43
ON 15 III 20

.l
I
B,
1

t
C

t

3AflACribiE I.fACTVl

3anaCHb,e "iaCTlII
nocr3smle'v1ble 3anaCHbie <.IaC""lll1ll300p8)t"SYbl cnnOWHblM~ nIllH~RMIII

.o.BTaJ1111 HaOIllCOSaYHble nYHKHlOOM He nOCTaSJlfllOTCfl <aK 3anacHbie

"acrlot

b ,::0 ::;4 ::;4 Idd 110
20 1::J :).1 :;4 1:::1 110

YCT3HOBK3
KOHLleHca-OOTBOLl'l~KllOnlKS'i OblTb pac"OnO,KeH Ta'(l11/ I ooca30M
"TOO 1::>1 HanpaBneH~e nOTOKa cOsnBD,MO C HanpaBne'illle4,1 C""penKIII
HS 1C0onyca '<OH,D,B'"iCBTOOTaCJl"IIIKa a pbl"ar nonnaBKa HaxOJllllnCSl
B roplll30HTanbHOM nnOu.a.JJl "lTOObl nonnaBOK sepTIIIKanbHO
nOLlHw",ancSl III onYCK3ncSl

DN ..J. a i.,.. 0 E

:;iJ <::'~ 140 l~o ..j4U ;2uO

0603H3LieHI.1e
DN 20 FT 43 14 KOHD,eHCaTOOTSOD,'l~lK CnaiipaKC CapKO
CDnaHueBble COeD,~HeHIIISl 8S 4504 PN 16 'lyryHHbl~ Kopnyc III
ICCblWKa TepMOCTaTIII'leCK~ll11 S03.aYWHIIIK

Pa3Mepbl (npIll6n"':lIllTenbHble), MM

Y3en r[laSHOra KJlanaH3 C nOnJlaBKOM ~ p,eqlJleKTOpOM
(TOnbKo sepT~KanbHbleON 15 l-1 201 5 6 7
WapOBOo'1 nOnJlaSOK l-1 pbl'lar (ON 40 III .::0) a
B03D.YWr'IIIK 9
Y3en naOOBblnYCKHOIII 3aTBOO B03LJ.YWHI'IK 9 11 12
1I0l1Hbllll :)Mnne'<T npOKJlaLlOK (no 3 WT I 0 12 13

B roplll30HTaJlbHbiX KOHjJ,eHcaTOOTBOJl'iIllKaX ON 15 20 III 25
aHnlKopJ.,03o'10HHbllll p,eepnp'(-op SMOHTlllpOBaH B Kopnyc nplll
1113roTOSJle'illllll III KaK 3anaC'"laSl '"laCTb He nOCTaBJlfleTCfl

B BepTI1KMbHblX KOHp,eHC3TOOTBo.o.'il-1KaX aHTI1KOpP031110HHbli1
jJ,eq>JleKTOP He YCTaHaBJlIIIBaeTCfl

l:ren rnaSHoro KnanaHa C nCnJlaSKOM
(ON 15 20 2: r:;:: 1:JOW," -- '" '(::: ....: w

Y3ell rnaSHoro KnanaHa C
aHTIiIKopP03111111HbiM p,eepJleK-OpOM • (ON 40 SOl
(yKa3aTb rOO~30HTaJlbHbli1 ~nl-1 sepTIiIK3nbHbll-1)

c; -
1-

567

YCT3HOBK3 Y3na rnaSHoro KJlanaHa
ria KOHp,e"<C3TOOTBOjJ,'iIllK3X ON 15 20 25 BblKPyTlIITb cnopy
wapHlllpHYIO CTOIIIKY 1.01 ce.!lJlO KflanaHa YOB.!llllTeCb 'iTO n08epXHOCTb
ceAnO 'il.olCTafl 1.01 cyxafl nOC3)J,IIITe ce.!lJlO KflanaHa B Kopnyc
(npOKflBD,O'iHyIO nacry He np\1MeHflTb) Ycrarl08111Tb onoPHYlO paMKY
1.01 wapHlllpHYlO CTOIIIKY Ha Kopnyce C nOMOLUblO BI.oIHTOB HO He
aaTflrlll8aTb COep,lllHlIITb pbl"ar nOnJlaBKa C LUapHlllpHolii crOIllKOI1 C
nOMOUJ,b1O Wnlll11bKL1 III nepeMeLUBfl Becb y3en cueHrpoaaTb ronOBKY
KnanaHa C OTBepCTL1e'..1 ceMa 3aTRHyTb BIIIHTbl Ha
KOHp,eHcaTOOTBo..o.'iL1Kax ON 40 III 50 BblKPyrnTb 4 60nTa 11111(;1 ralllKIII
CHflTb yJeJl OCHOBHora KflanaHa L1 3aMeHL1Tb ero HOBblM PaBHO'v1epHO
3aTtlHyTb B\1HTbl 1'111L1 ralilKA

YCT3HoBKa BO:lAywHL1Ka
CHIIIMI.oITe cepbry np'{)Ko'1Hbl KanC<QJlb npOK/13JlO'"lHYIO nnacrnHKY III

OTBIIIHTL1Te ce.!lJlo YcraHOBI1Te HOBbie ce.a.no L1 crOHKY COOepL1Te B
06paTHOM nOpflAKe

nonn3SKOSblH KOHAeHc3TooTBOA'H1K FT 43 DN 15-50

060:lH3'leHHe B 3aK3ae
n~ 3BKa3e 3anaCHbiX '"laCTSIII IIIcnOJlb3yliiTe om,caHllle 1113 TaOJll.olLl.bl
3anacHbie 'laCTIII III He 3a6blaal<lTe YKa3aTb paa'..1ep TL1n

KOH.l\BHcaTooTBOJl"lIllKa a TalO'<e raplll30HTaJlbHbilii 11111111 BepTIIIKaJlbHbl1ll
npHMep 1 - B03LlYWHIIIK .!lJlfl ON 20 FT 43 rOpo'130HTaJlbHOrO
KOHLleHcaTOOTBo.o."lI<lK3 CnalilpaKc CapKo

TI 502-21 STlssue 1 t1

MOMeHTbl aaTSllKKI-1 COeAI-1HeHl-111

r is
t§j MM E= HM

11111111 ~§

17 M10 x 30 2933
24 M12 x 60 6066
24 M1G x 70 8088
22 4045
17 50 55

50 55
10 M6 x 20 10 12
13 M8 x 20 2024

M5 x 20 2528

40
50

~-_ ........~ ..:::,
-- -~...

{ -.

15 25

Pa3Mep

ON

152025

152025
40
50

7

7
5
9

2

11
BOaJlYWHL1K

9

I

Splr3X
/sarco

WAn

I 3
7: /--1-
~ -1f: - ~

\ ((
~ ~..........-- /-:1'~W

11 ~'\- -- r
~ 16517151471

12 I I
Y3eJl KJ1anaHa
c nonnaBKOM

(ON 152025)

2
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STlssue 2

I
Certlf,cate No FM163

ISO 9001

I e;pfltIlbTp-IloBywKa 11I3 l.JyryHa Fig 33

I
I
I
I
I

OnL-1CaHL-1e
CD,Wbipbl 1l0ByWKI'l Y o6pa3Hbie Fig 33 AflIl ON 15 IJ,O 80
C-aH,aapTHble CeTKI.1 1.13 Hep)KaBelOlllel.1 C-aIll'l C nepepopaUl'le~

JlllaMerpOM 0 8 '<1M
CDl.1llbrpbl 1l0ByWKH ':i. o6pa3Hble Fig 33 AfI!l ON 100 IJ,O 200
CiaHllaoTHble CeTKI'l \.13 Hep)KaBelOlllel'l CTaIlH C OTBepCTIM1MH
1ll.1aMeTpOM 1 6 MM

AOnOnHL-1TenbHOe 060PYAOBaHL-1e
KOlKyXH epl111bTPOB l10ByweK

MOHellb Al1aMerp 08 MM (ON ISlJ,o ON 80)
1 6 MM (ON 100 IJ,O ON 200)
3 MM (ON 151J,O ON 200)

KOlll.1'·iecTBo oTBepCTI-I~ 100

OrpaHL-1~eHL-1e np~MeHeH~~

Kopnyc cooTBeTcTByeT HOpMaJll.1 PN 16
MaKC.1MallbHall pac4erHall TeMneparypa 300 C
,UaBlleHl.1e XOIlOllHoro rl'lllpaBIlH4eCKoro I.1CnbITaHI-I!l 24 aTI'l

A~ana30H pa6o~~x napaMeTpOB

4 ------::::----\-r...::;:::-s

3---------""<-r

2-----------<;..-

ON 15 .eto 50

ON 65 IJ,O 200

2-------->.,

5----------'

4-------->,:-'~~

161412

8S 4439 Gr a 8
BS 3692 Gr 8

1086

CTaIlb
CTallb

9yrYH DIN 1691 GG 20

, paqll-lT IlI.1CTOBOI-I apMl-lpOBaHHbl1.1

MaTepHaJl

DN1S 50 SG 4yryHDIN 1693 GGG 40
ON65 200 4yryH DIN 1691 GG 20

42o

300 I I I I I I I IA ......... tC I
200 8 I I I I I ,

"" I
....--r-I KO\.1Ball I I "- iA-.vv I I HaCblllleHI.111 I I I .....,

0
I I napa I I I I B ci

4 KO)Kyx qll-lllbrpa
1l0ByWKI.1

I Roonvc

3 IlpOK1lanKa KPblWKI-I

Z KpblwKa

:J Wnl-lllbKI-I KPblWKI.1
ralo1KI.1 KPblWKI-I

No lleraJlb

Pa3Mepbl ~ coeA~HeH~~

ON 15 20 25 32 40 50 65 80 100 125 150 1-1 200
CraHn epllaHU coen BS 4504 1.1 DIN PN 16 1-1 10 AS21 29 Ta611
F ANSI 150 (ON 15 H20) ANSI 125 (ON 25 IJ,O 200)

MaTepL-1aIlbl

o Hepa604all 061laCTb Mil lJ,aHHOrO 1-131J,elll.11l
A - A <DnaHl.\ coelJ, BS 4504 PN 16
B - B <DllaHU coelJ, AS 2129 Ta611 F
C - C <DnaHU coelJ, ANSI KaTeropl.11.1 125

(BK1l104all ON15 11 20 ANSI KaTerOpl-l11 150)

...
c..
>­...
"'----------C.-
<!l
c:
:':
Cl

I

I
I

I

I
I
I
I

UN 15 20 25 32 40
>100 OTBepcn1101 :;, a 13 22 Z9
zoo OTBepCnll1 4 6 10 1{ 23
LIJ1S1 nepeBOlJ,a Cy (AHrll ) =ky x 0 97 Cy (eWA) =ky x \ 17

:;,0
46
3/

60
12

ao
\03
83

100

124

12::>
237
186

150
340
26b

200
oaa

I 0603Ha~eH~e B 3aKa3e
<D"'l1bTp nOBywKa Cnal1paKC CapKo Fig 33 ON25 C QlllaHl.\eBblMH
COelll-lHeHlo1llMI1 BS 4504 PN16 C KOJKYXOM 1-13 HeplKaBelOlllelo1
CTaJllo1 H IJ,HaMerpOM OTBepCTI-I';' 0 8 MM

~l1OJ1tr.JOaaffltte ,aaHHOI'O M:lIIenHA -"oxer 6b'n. OrpaH......eM) ecn'" MeCrnw....... noaaHl1aAl", ~A"CI1IJ)8riJWfM rcT3MJ&/IeNwnaDaMfJrpw 1ft/f.ICt!'~

C UIMboO coaeOUJeWCTBO..H..... lUJHHOf'O H311enM1f "'... oc:raamre.., 38 co60... nlJ.80 H:JI"tt!'Htlr. era rtt,'Ool~ xaDacreOItfCTHICM



I
I

•

I
I

ON 15 .ao 50

ON 55 AO 200

~!9r------4

~'!jl-::::==,..------3

I @ 1<1/11<1 IILleTanb,ON 'vi"" H...,
I

2 15 22 50 55
20 27 60 66
25 27 100 110
32 41 150 165
40 41 170 185
50 55 190 210

5 65 19 M12 x 40 2024
80 19 M12 x 40 3035
100 24 M16 x 50 7077
125 24 M15 x 50 80 88
150 30 M20 x 50 100 110
200 30 M20 x 70 90 100

PeKoMeHAyeMbie 3aKpY'fHBalO~l'1e YCH/1I.1Sl

5 -----------

5----------

3-----------I~

4 ---'-

Zlo-t , 8 or

7Jo.r J _ -:r

6-0... -2,

7, ,

9.'

9."

Y. j

11170.<' 87 a <r

B MM
IIIlOLL.aJl,b

CerKI.1 Macca

\50

3

4
KOIlI.1'1ecrso orsepCTl.11<1

00
:;0

c

~10

730

22~

335

LO ANSI

A----....I

70
B

\5 &

80

345

?OO

300

435

1"

2

7. '

1y)'

:0 .)J 130

'''' J7 5..

!-'N18 "S2129 ANSI
A A A

'iaOOp wnl1Jlex W raeK KPblWKI<1
ON65lo150 (BwT)
ON 200 (12 WT)

I IOOKnaJl,Ka KPblWKl>1 (3 UJr )

Cer~a l.iJ~lIlbTpa nOBywKI<1
YKa&l1re MaTepl.1aJ1 pa3Mep nepepopaUl<11.1
.1 pa3Meo epl1l1bTPa n08YUJKI<1

IIOC, ABJlI4EMblt: 3AI IQAC I VI

r 1
B C

t PeMOHrHbl1.1 P"M'P~

~ -60 480 480
z: -00 _00 400
cv J5u J~O

b0 12:l zOO

50

zo 11 h

6:l ao 10011 1<!:,

MOHTa)K
CDl1l1bTP 110ByWKy cneAyer YCTaHa81ll.1Barb B HanpaBlleHHl>1
nOTOKa YKa3aHHOM Ha Kopnyce B Beprl<1KaIlbHOM I1m1
r00l.130HraJlbHOM rpy6onpOBo.ae

npl1Mep 1 CeTKa Q>I<1JlbTpa Jl08YWKI<1 HeplKa8elOUUlSl CTaIlb C
nepepopaUliew 08 MM AJlR Q>I.1JlbTpa lloaywKI'1 Cna~paKc CapKo
FIg 33 ON 65

0603Ha'ieH~e B 3aKa3e
np.. 3aKa3e BCer,lJ,a I<1cnOIlb3Yl>1Te HaI.1MeHOBaHI<111 npl1Be.aeHHble
B K0J10HKe "nocraBIlSleMble 3an'laCTI<1" 11 YKa3bl8al<1re pa3Mep 11
Tlin epl.1IlbTpa noBywKH '" Heo6xOAI1MblX orBepCTl<111

32 M :m

3anaCHbie 'iaCT~
nOCTaBlllleMbie 3an'laCTI<1 nOKa3aHbi cnllOWHblMI<1 IlI.1HI1SlMl>1
LleTBIll>1 nOKa3aHHbie WTPI<1XOBblMI<1 IlI1HI.1SlMIi B Ka4ee+ae-­
3an4acrel.1 He noc-aBIlSlIOTCSl

PJ3Mep QMl1bTpa roByl)JKI1
KpaH .apeHalKa

200 000 ,~8 598

ON

AN~1 - i"Ja3Mepbl '" ON
ON 25 200 "NSI 125
npI.1Coe.aI.1HeHI.111 KpaHa HH>KHe~ npo.ayBKH HllH .apeHa)f(a
an~ ICTa HoBKI.1 KpaHa HI.1&HeM nponyBKI.1 MIlH npeHa>Ka B
KOblWKS lO'KST 6blTb BblnOIlHeHO orSepCTl<1e cJ1e.aylOw.-1x
oa3MepOB

Pa3Mepbl (OpVleHTVlpOB04Hble)
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AJIICKOBble 06paTHbie KnanaHbl

DCV 1, 2, 3

265
33

20

100

55 65

255
31

20

80

~ Copynght '994 Q(l

TJllna

6e3 nPYlK\-IHbl
w 25 25 25 35 4 45 5

>KecrKl1e npYlKl1Hbl OK0110 700 MarM

TaM rAe Tpe6yeTC\1 H\-I3KOe 3HayeHI1e OTKpblBalO~ero AaBl1eY1>1Sl
B03MOlKHa yCTaHOaKa KJ1anaHOB 6e3 nPYlKI1H B BepTI1K3I1bHblX
Tpy6ax C HanpaalleHl1eM nOTOKa CHI13Y aaepx

CTaHp,apTbl 3an~paH"I~
CTaHll,apTHble KJlanaHbl cooTBeTCTsYIOT DIN 3230 yaCTb 3 8N 2
B03MolKeH 3al(33 KJlanaHOB cooTBeTCTBylO~\-Ix DIN 3230 yaCTb
3 803 MllrKIote ynllOTHeHl1ll cooTBerCTBylOT DIN 3230 '1aCTb 3
8N 1 1>1 801 lot nOCTaB1111IOTCSl DJlIl pa31ll1YHblX nepena.noB
JJ,aB11eH1>111

w 22 5 22 5 22 5 23 5 24 5 24 5 25

ON 15 20 25 32 40 50 65

CTaHp,apTbl
~3Ael1l1eP33pa60TaHo 11 npOI13BO,!l,l1TCll BCOOTBeTCTBl111 C8S 7438

w 20 20 20 20 20 20 20

w 25 25 25 27 28 29 30

w HanpaB11eH1>1e nOTOKa

OTKpb1B31Ow,ee p.3SJ1eHIote, M3TM
CTaHll,apT nepena.n ,aaB11eHI<ti1 CHYlleBblM nOrOKOM 14 npYlKI1Hbl
113 H14Ke11e80rO CnnaBa

MaTeplt1allbl
N .!leranb MJreo<iIIl

1 KcDO'lC DCVl 6PQH33 '....521050

OCV2 COePPlo'f1'1ol3s:1 HeP:lK.c:ratlb />IS 1-313

OCV3 AYCTeHHTHaA Hep)( cram. W5 l~sal

2 .a\l1cx: AYCTeHHT1-ta~ Hepx CTaIl\», 851....9316511

3 ~1(C1TCP npyxWib& ""ycrel1~rna~ Hep,< CTaJ'1b 8S 14-.9316511

4 CraMaaQTafl npyxHtta AyCTeHHTHaR Hepx C1'3flb 852000316542

npy>o:>lMallllA CW1bHbO< AyCTet-tHTHaR Hepx.CTaJ1b 85 20So 316 542
Hat"oy:3OlC.

~'I)IXIl'

I1lJ'f.'OC>'H3 ~c::nnaa 'hmonlc90

3 4 2

B03MO)f(Hbl~ Bbl60p M~rK1-1X ynnoTHe~ ~C1
Viton (Anll MaceJll1 ra:30B)-reMnepa1YpHble OrpaH14'le'i141l 1SC.z:.o· 25<YC
EPOM (AllSl BOAbl)-TeMnepaTypHble OrpaH1-1yeH14ll 50 C,ao + 150 C

12 16
,UaBl1eHl1e aTI1

JODe 300C

DCV2 DCV3
P~40 PN40
40 aTl1 40 aru

8

20

4

10

A I B~

E I Ie'
.......

------ Kpl1Ball r ~
HaCbl~etil1>l

II'lapa 0

I I~
I I

I ~- I

~ I Kpl1Ball f I .........

I HaCbI~eHI1\11 I
I

napa

II

A-B-C-D-

o

400

DCV 2 11 DCV 3

'" 300
Co
>-In zoo
Co

<ll 100
~
~ a

a 30 40
,UaB11eHl-Ie aTI1

Dev 2 1-1 3 6e3 nPYlKI1Hbl 1-111111
DCV 3 CnpYlKI1HOHI13 HI1Ke11eBoro cn11aBa

E - C - D - Dev 2 11 3 co CTaHAaPTH01-1 nPYlKI-1HOI1

[=:J Hepa6o'lall o611aCTb AIlSl ,aaHHoro 113Ae111111

Pa3Mepbl "I COep,1-1HeH"IS!
ON 15 20 25 32 40 SO 65 80 100
00/ 1 2113 MOryr 6blTh YCTaHOeI1eHbl MeJKA'{ E' and H nina 8SlO
BS4504/DIN PN6 10 16 25 40 JIS 5 1D 16 20 ¢11aHu,eBble
coe,!l,l1HeHl1ll co CJle,aytOUJ,l-1MI1 11CK11lO'ietil1l1MI1 -
ON 40 SO 80 11 100 - He ycTaHaenl1BaIOTCll Me"I<JJY ¢lllaHU­
Coe.D.\1HeHl1l1MI1 JIS 5
ON 65 11 80 - He YCTaHaB11I1BaIOTCll MelKAY ¢l1aHUeBblMI1
coe,!l,I1Hetil1\1MI1 E nina 8S10

B03MOlKHblH Bbl60p npYlKI1H
)KeCTKl1e nPYlK\-IHbl DJlSI exeM I(OT110BOH n\-lTaTellbHOH BOAbl ,Un11
pa3MepOB AO ON 65 B MOAe11\1X DCVl \-I DCV2
HI1KelleBbli1 cnllaa .oJ111 TeMr1epaTYPbl DJlIl TeMneparypbl Bblwe
400 C Ll11Sl Bcex pa3Mepoa T011bI(O B MOJJ,e1111x DCV3

Koonyc cOOTBeTcTByeT MaKC ,aaBl1eHI1IO
PMO MaKC.1M3I1bHOe paooyee Aael1eH1-1e
TMO MaKCl1M3I1bHal1 paooyal1 Te",nepaTypa
Co C~aHAaPTI;iOI1 nPYlKI-1HOIII Wll-l

np'{i<I-1HOI-1 ,DJ1ll C1-1l1bHbiX Harpy:JOK
6e3 nPYlKI1Hbl 300 C 400 e
BblcoKoTe .I1nepaTypHal1 nPYlK~1Ha 1-13 H1-1Ke11esoro cn11aBa 400 C
MIIIHIIIM3I1bHal1 paOOyall TeMnepaTypa SO C SO C

u

OrpaHW-leH~e np~MeHeH~~

DCVl
Kopnyc cooTBeTcTByeT MaKcl-IMaI1bHOMY ,aaBl1eHI1IO PN 16
PI'JIO ~..l'aKc v~f'lbHoe pa.6o"tee ,D;aS"e-H e 16 aT
TMO Mayc 1Mal1bHal1 pa60'1al1 TeMneparypa 250 C
MaKC1-1Mal1bHOe ,aaBneH1-1e xono,aHoro rl1ApaBI1I1'1eCKoro
IilcnblraHl111 24 aTI1
MI1HI1MaI1bHall pa6oyal1 TeMneparypa 50 C

On~caH~e
D.1-1CKOBble oopaTHble KIlanaHbl rnna DCV 1 2 11 3 pa3pa6oTaHbi
,!l,1111 yCTaHoBKI1 MelKJ:W ¢l1aHu,aMI1 OHI1 l.no6Hbl AI1I1
npW,AeHe'11-1Q B Wl-IPOKOM cne'<Tpe cpe.n B Te'<f'0I10rW~eCK.1X

I1l-1H1-1I1X c Ic-eMax ropl1'1ei1 SOAbl napa 1-1 KOHAe.,cara- "

A~ana30H pa6o~~x napaMeTpOB
DCVl

u 260

~ 200

E 150
'".l
go 100

~ 50
<ll
... 0

I
I

I

I

I
I
I

I
I

I
I

1-

I
I
I

I
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.lJ,lIIarpaMMa nOTe pill
TeMneparype 20 C
YKa3aHHble 3Ha"leHIIII1 npIIIMeHIIIMbl .o.JHl KnanaH08 C
YCTaH08neHHblMIII npYlKIIIHaM1I1 pa6oTalOUJ,lIIx B ropLol30HTanbHOM
nOTOKe np1l1 BepT1I1KanbHOM nOTOKe He3Ha"l1l1TenbHble pa3nlll'n111
8CTpe"laIOTCl'l TonbKO B cnY"lae 'iaCTLoI"lHOrO OTKPblTLoII1 KnanaHa
rpaeplllK\II npe,lJ,CTaBneHHble Bblwe aKTYBnbHbl nplll TeMneparype
"Ugbl 2&£ -j3;nl1 onpe.o.eneHlIl11 nepenaa.a .o.aBneH11111 ,D,nl'l APyr1l1x
lKlIlAKOCTelll Heo6xo.o,1I1MO no.o,C"lIllTaTb III 1I1cnonb30BaTb Ha rpaeplllKe
06beM pacxo,D,a BO.o.bl 3KBI.1BaneHTHbl~ o6beMy pacxo.o.a
IIIcnonb3yeMolll lKlII.o.KOCTIIl

-o
x
CJ
m
Co

Pa3Mepbl (Op~1eHTHpOB04Hble) B MM
l,Iacca ,..

ON A B C ;:: EO F OCV, OCV2 .. 3
15 60 43 38 6 29 5 013 0.11

20 695 :>:l 45 "9 357 20 019 0.17

~S 30 ~ OJ $ 25 032 028

J2 ..t": "'; oa ... 5 32 05 047

-c (;1 9 • 1_ ~ -0 0-• 054

:3 1"0 .0 93 40 Ti 0 12... Lll

oS 1..2 "6 ltl 46 975 65 ,!l7 154

dO IS- 1:::3 128 0 I' 5 ao 242 221
100 154 154 1"8 00 130 100 3al 3.31

AlI1arpaMMa nOTepll1 AaBIleHlI15t

,IJ,\o1CKOBble 06paTHbie KllanaHbl nma DCV 1. 2. 3 TI P134 05 STissue 2

q\ I

-
I
I

.lJ,lIlcKoBble 06paTHbie KnanaHbI TlIlna OCV .o,onlKHbl
YCTaHa8nIllBaTbCl'l B COOT8eTCT8~1Il co erpenKOYl HanpaaneHlIl11
nOTOKa nOKa3b1BaIOUl.eYl .o.e~CTBIIlTenbHOe HanpaBneHlIle nOTOKa
cpe,IJ.~

KnanaHbl C npY:>KIIlHaMIIl MOryr YCTaHaBn~8aTbC5'l B nlO6oYl
nnOCKOCTlll KnanaHbl Cie3 nPY>K~H ,lJ.OJl:>KHbl yCTaHaBn~BaTbCI1 B
Bep"TlllKanbH~X Tpy6ax C HanpaBJleH~eM nOTOKa CHIo13Y BBepx
A~3a~HKopnyca n03BOJll1eT nplllcnoca6n\o1aaTb ero K pa:JJI\.l"lHblM
epnaH~eBblM COe,IJ.\IIHeHIIll'lM Anl1 ~eHTpoBKIIl KnanaHa B
TpyCionpOBO,IJ.e Kopnyc KnanaHa noaopa~~BaeTCI1 .0.0
conplllKocHOBeHIIll'l C 60JlTaMIIl pa3beMa $naHtl.8 3TO no..upo6HO
onlllcaHO B IIlHCTPYKll~~ no yCTaHoBKe nOeraBnl1eMO~C KB.l<JJ.b1M
KnanaHOM DCV
np\o1Me~aH\o1e AlIlcKoBbie KJlanaHbl OCV He nOD.XO.D,5lT,D,n11
~cnonb30BaH~Sl B MecTax C Cs-InbHOYI nYJlbCall\llelll nOTOKa
HanplllMep noCinlll30CT~OT KOMnpeccopa

splrax
/sarco

Vw = 3K8111BaneHTHbllll 06beM pacxo.o.a BO,lJ,bl B njc \IInlll MJj
"I

Q = nnOTHOCTb lKlIlLlKOCTIIl B KrjMJ

V = 06beM lKIIILJ.KOCTIIl njc IIlnlll MJj"l
VlHepopMalllll1O a nepenaa.e LlaBneH1Il11 ,D,n11 napa ClKaToro B03.o.yxa
III ra30B MOlKHO nonY"lI.1Tb B CnalllpaKC CapKO

0603Ha~eHlI1e B 3aKa3e
DCV 3 .o.IIlCKOBbl~ o6paTHbll1 KnanaH TIIlna ,D,nl'l yCTaHoBKIIl MelKLlY
¢naHllaMIIl 854504 PN25

Kopnyc KJlanaHa MapKlIlpyeTcH cne.a.ylOUJ, 1M o6paaoM
N ~"'...-....::rtl0'V'aSa ~~j$O;

tr s...""""""", ~~j$O;

H" r.,.".,.....==-><>ro;:>:x C-~~I'>"'X

v ~~ JJ;oc.~<xx:1alI:M1IG:n

E ~ l'1O'(><>'Ha j]"a.~a:et<lQ.<8"CM
wv s...~ ll><x.~ oo:raBo••NlD'l
'M: 6e3 _ IJ¥o<.~ a:J:1aIO,t8"CM

HV ~llI1l'e-><>ro;:>:x ll><x.~ ax:raBClM1IG:n
'"€ rov--a=e-""'l1f3OI' j]"a. 'fVIJ1>Et+-' IXX:IaB:),o 8"CM
T ~<XlClTIl. 0lN32:lO'<iIC1'b3 803
.lJ,nl1 CO"leTaHIIlI1 CT3H,lJ.apTHOlll npY>KIIlH~ C MeTann~~eCK~M

.o.~CKOM He cyUJ,eCTByeT COOT8eTCTBYIOUJ,elll MapK~pOBK~

OepOpMneHlI1e 3aKa3a
DCV 3 ON 40 .lJ,~CKOBbl~ 06paTHbl~ KnanaH CnaYipaKC CapKO C
KopnycoM ~3 aYCTeHIIlTHoYl CTan~ Anl1 YCTaHoBK~ MelKLlY
¢naHuaMIIl 8510 ra6n -E-

"" ~ 10%0 v
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Vl30IlVfpYlOl.I..J.l-1e KnanaHbl

ynJ10THeHlIIeM

C CVfJ1b<P0HHbIM

A3

3

7

6

8
9 -------"*-11
2

5
10 -----,~::.......-=----'~-::::....,~~~

DN175300
PN 25
400 C
38 anI

MaTepl.1all

I I ~I /

I --........:
,.",.

---- Kpl.1saSl I ~
Hacblw.eHl.1fl I :napa

~
I"::::",...

........

~pl.1Bafl I ~
HacblUJ,eHl.1fl
napa I

100

200

100

200

No .o.eT3J1b

ISO 9001

a
a 5 10 15 20 21 25

MO.llellb PN 25 cPllaHLJ,eSbll.1 ./la6J1eHl.1e aTill

c::J Vl3.llellllle He .llOlllKHO I1CnOIlb30SaTbCfl B 3TOIII 061laCTI.1

o
o 10 20 30 32 <W

MO.llenb PN 40 cPllaHuesbl~1 .o.aBlleHllle aTIII

Pa6o'i1-1C; A1-1ana30H (PN 25) ON 175 - 300

Pa3Mepbl 1-1 COeAHHeHHS1
ON 15 20 25 32 40 50 65 80 100 125 150 175 200 250
300
<DllaHLJ,eSbli1 DIN 2545/854504 PN 40 (DN15 150)
<DnaHLJ,eSbll1 DIN 2544/8S4504 PN 25 (DN175 300)
DN 15 20 25 32 40 50 65 80 100 1251.1 lS0
CTblKosafl caapKa PN 40 DIN 3239 Part 1

~ 300
>­
I-
eu
Co
<!l
C
::E
<!l
~

u 400
eu
§;; 300
l-
eu
C.
<!l
c
Ii
r-

Pa6o'i1-1C; A1-1ana30H (PN 40) ON 15 - 150
u 400

OnL1CaHL1e
<DnaHuesble OKOH'iaH"'fl 1.1 ntlfl CTblKOSOI.1 CSapKI.1 Cl.1nbcPOHHoe
ynnoTHe'il.1e 1.1301l1.1pYIOUJ,l.1e KIlanaHbl AIlfl napa KOH.aeHcaTa 111

SO.aHbIX CIllCTeM

C<rtlf,cace No F"vI 163

- YCJ10BL1S1 OrpaHWieHHS1
DN15 150

KOHCTPYK~l.1fl Kopnyca PN 40
MaKc npe.aycMoTpeHHafl TeMnep 400 C
MaKc XOIlO.llHbl~ fl.1.apaS)1 TeCT 60 aTI.1

I

I

I
I

I

I

I

I

I

I

I

I

I
1 Kopnyc
2 KpblwKa

3 CeAllo

CTallb DIN G17245 GS C25 N
CT3J1b (DN15 80) DIN 17200 C 22 N
CT3J1b(DN100 200)DIN 17245GS C25 N
HeplKaaelOw.aSl CTaIlbDIN 17440 X20 Cr13

6 CTeplKeHb HeplK CTaIlb DIN 17440 X20 Cr13
7 PYKoSlTKa npeccoaaHHafl CTanb

~.ll3H'O"OHJQeIHiMO>lleT6bnb~ eCIJ<~~:JICalI1)alC/LlltH~repaMerpol-~
C uenblO cosepWeHCTBOBaHHII .aaHHOro H:ulenUII Mbi OCTBBnSleM 3B co60H npaso H3MeHIITb ero TexHlf'/ecJCHe xapalCTepHCTlfJCH

8 3anOllHeHI.1e CTeplKHfl rpacPl1T
9 WTI1C!>TbI KPblWKI1 DIN 17240 24 Cr Mo 5

rai1KI.1 KPblWKIi1 DIN 17240 Ck 35
10 npOKllaJJ,Ka PaCUJ,enllfllOw.li1i1cSl rpacp"'T

KOpnYC/KpblWKaco SCTasKoi1 "'3 HeplK CTaIl'"

@ Copynght 1995 I

I

HeplKaselOw.aSl CTaIlb DIN 17440
Xl0 CrNI MoTI 1810

HeplKaselOw.aSl CTaIlbDIN 17440 X20 Cr13
5 C<1llbcPOHbI
4 .o.Ii1CK/aTyIlKa

3Ha'ieHHS1 Kv
ON 15 20 25 32 40 50 65 80 100

42 74 12 19 30 47 77 120 188
ON 125 150 ,175 200 250 300

288 410 556 725 1145 1635

.D.J1fl nepeao.o.a Cv (AHfll ) =Kv x 0 97 Cv (CWA) =Kv x 1 17
I

I

I
I



<DnaHueBbllll PN 25

0603Ha4eHHe
npl1 3aKa3e nonb3y'iTecb Taolll1uei:1 npl1BeAeHHo'i HI1>Ke H He
3aOblBal1Te YKa3blBaTb Tlo1n 11 pa3Mep KJlanaHa

npl1Mep 1 npOKJla,ll,Ka KopnYc/KpblwKa AIlSl ON 15 SPIRAX
SARGO 1130nl1PYIOw,ero KJlanaHa C CI1Jlb¢OHHbIM ynJlOTHeHl1eM B
A3

175 550 505 400 108 Kr

A ~

A

OKOH'laHMSl AIlS!
CTblKOBOH cBapKH

¢lllaHl\eBtole
OKOHyaHIHI

y

B

13 10 6 4
175 200 250 300

25 17

125 150

YCTaHOBKa npOKnaAKI1 Kopnyc/KpblwKa
GHl'IMl'ITe KpblWKy C Kopnyca OTBI-IHTIo1B OOnTbi
OD,HY npoKlla,ll,KY MO>KHO cpa3Y BblHyTb 1-13 yrnyoneHI-Is:t B Kopnyce
He pa30\llpaA KJlanaH AaJlbWe nOBepXHOCTb Kopnyca I-IMelOw,as:t
ICOHTaKT C npOIVla,ll,KO\ll AOJl>KHa OblTb Y\IlCTOI-I
'-ITOObl 3aMeHI1Tb BTOpylO npOKJla,ll,Ky KOTopaSl HaxO.o.I-ITCs:t Me>KAY
KPbIWKOi:1 11 ynopOM CI-Illb¢OHOB OTBI-IHT\IITe OCHOBHylO ral1KY
pyKOs:tTKI1 \Il CH\IlMIo1Te pyKOSlTKy OTO)KM\IITe KHonKy C
aBT06JlOKI1POBKoi:1 YAep)KIiIB31Oll.\YIO nJlaCntHKY IiIHAI-IKaul1101
npe.o.OTBpaw,alOll.\YIO CBOOOAHoe BpaU4eH1I1e Ocna611B
reOMeTl13\1lpylOll.\YIO ral1KY OTBI1HTI-ITe H BblHbTe CTep)KeHb
YCTaHOB\IITe BOKpyr CTep)KHSl HOBylO npOKJla,ll,KY npeABaplo1TenbHO
yoe.o.I1BWI1Cb 'lTD nOBepXHOCTI1 ynopa CHJlb¢OHOB
KOHraKTl-lpYIOll.\l1e C npOKlla,ll,KOL1 YI1CTble npOl-l3BeCTIiI COOpKy B
oopaTHOM nopSlAKe aKyp3THO BCTaBI1B CTep>KeHb C npOKlla,ll,KOH
Ha3a,ll, B Kopnyc
PPKoMeHAyeMble KpyTSltUlo1e MOMeHTbI AJlR OOllTOB KPblWKI1
ON 15 AO 32 17 MM A/F 19/23 Nm
ON 40 .0.0 65 19 MM A/F 33/37 Nm
ON 80 H 100 24 MM A/F 80/B5 Nm
ON 125 AO 175 24 MM A/F 70/90 Nm
ON 200 30 MM A/F 150/175 Nm
ON 250 11 300 36 MM A/F 240/280Nm

nepena.o. AaBneHI1Sl (aTM)

3anaCHbie l.JaCT~
(LJ.1I1CPPbl OTHOCs:tTCs:t K pl1CyHKy Ha npOTIo1BOnOJlO>KHo'i CTopOHe)
npOKJlaAKa Kopnyc/KpblwKa (2 WT) (10)
np\IIMe4aH\IIe - \113Aen11Sl xpynKl1e, 06pall.\aTbCIl
OCTOPOlKHO
Y3en CTep'l<eHb/cl1nb<poHbl (6 5)
,D,\IlCK (4)
P {KOs:tTKal {7l
3anonHeH\Ile CTep)KHSl (8)

YCTaHOBKa
YCTaHaBJlI1BaTb TaK\IlM oopa30M YTOObl HanpaBneHlo1e nOTOKa
COBna.o.ano C HanpaBJleH\IleM CTpenKIo1 Ha KopnyCe pyKos:tTKa B
y.o.OOHOM AIlSl aac nOllO)KeH\Il11

Pa3MeP (ON)

200 600 530 400 168 Kr

npOTeKaH~e cep,Jla
K03¢cbI1U\lleHT 3aKpblTI1Sl AI1CKa ceAlla cooTBecTcTByeT cTaHAap-ry
DIN 3230 BOl

0603Hal.JeH~e
ON 25 SPJRAX SARGO Tl1n A3 10130n\llpYIOll.\\Il11 KJlanaH C
Cl'IJlb¢OHHblM ynJlOTHeH\IleM <pJlaHUeBbl\ll DIN 2545 PN 40

npl1MeyaH\Ile Ecn\ll nepenaA AaBneHI1Sl Bblwe YKa3aHHoro AIlSl
onpeAeneHHoro Tl1na HeOOXOAI1MO \IlCnOJlb30BaTb
ypaBHOBeWI1BalOll.\YIO BTYJlKY

250 730 665 520, 238Kr

300 850 720 520 339Kr

Pa3Mepbl (npH6nH:HlTenbHble) , MM

<DnaHUeBbllll PN40 CTblKOBaSl CBapKa PN40
ON A B C Bec A B C Bee
15 130 204 140 43 Kr 130 191 125 28 Kr

20 150 204 140 48 Kr 150 191 125 29 Kr
25 160 210 140 66 Kr 160 197 125 39 Kr- 213 1.10 - 3 ~r 180 200 125 4 0 ~r

""'~

~O 200 2~2 140 10 ~r 200 216 150 63 Kr

50 230 244 140 13 Kr 230 220 150 73Kr

65 290 275 180 19 Kr 290 238 175 12 Kr

ao 310 294 180 265 Kr I 310 257 225 147 Kr

100 350 369 300 395 Kr 350 340 300 236 Kr

125 400 389 300 57 Kr 400 360 300 40 Kr

150 480 416 300 82 Kr 480 390 300 56 Kr

PeKoMeHAyeTcSI npoH3Bo.o.I1Tb 3aTs:tfI1B3HHe 60JlTOB KPblWKIiI AO
YK33aHHblX KPYTSlll.\litX MOMeHTOB nocne KaJKAblX 24 'laCOB
pa60Tbi

splrax
/sarco lI130n~PYIOUJ,~eKJ1anaHbl C c~nb¢OHHbIM ynnoTHeHHeM A3 TI-P132 04 ST Issue 2
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CeMeHCTBO CpeACTB y'-leTa Itt KOHTPOl1~ 3Heprlttltt ITEK
CpeACTB3 1<13MepeHI<1s:1 1<1 y'{eT3 06na.aaiOT MerpOnOrW-ieCKItIMvr XapaKTepVlCTVlKaMVI VI npe,aHa3Ha~eHbl .an"
nocro~HHoro VlnVl nepVlo.aVl~ect<oro (3KcnpeCC 8HanVl3a) 1t13Mepe'-lVl~/perVlCTpaUVlVl¢113V1'leCKVlX Senlll'lVlH

I
I

flHL_PLHUL f fJ:.K T!:C 110380 II/un nomOL6umL lR \I pace Illmu/8ambCR 3a 3 lel>.mp03H~pZU10 110

o.1HocmaIJO ,HO "y mapwpy .lzrept/J~P~HIJ[{pOIJ(/mlUlIy 110 30lia II cymoK 'fmo 8 1(0 lIn lLI>.C_ c

IIC,JOT PUR~II'; IIlI Ill) L'1U -CcHWO lIompc6lCHUH 8 'faCbl HaKCU Itglla .Iaem 3HQ fwnc..lbHblU

3KOHO IIU '~~,{..II :3bfUZPblW 'lmo y'1.c IIO.lm8cp'l(.1C'{0 60 rc~ 1O.l080U. 31>.C1.1yama1JULJ HQ IIHOW"

OO"c\ II<I\ V'Pi'UHbl

I
I
I
I
I

ITEK-210,

ITEK-310

ITEK-410

ITEK-010

npeL\Ha3Haye'ibl ;:!.Jm KmH lepYeC"oro 1-1 TeXHllyeCKOrO yyeTa ::3l1e,<Tp03Heprl-1l1 (AIIt<p<pepeHI.\'1poBaHt-'oro

no Bpe~ le'ill) it nOCTpOe'-iitl1 aSTOMan1311pOBaHHbiX C 1CTe 1 yyeTa 11 KOHTpOIlH I1cnOIlb30BaHI1H 3ne,<~po­

3Heprlltllt (ACV3) cos leC-HO co CYeTY~lKaMI-1 3ne'<T;:lW-leCKO~ 3Heprl111 Tpex<pa3HblMl1 I1HAYKI.\it10HHbIMIit

CyaO)t(eHHblMII1 yCTpot:1c-BaMII1 epOPMllpOSaHII1H IItMnYIlbCOS nma E440 E870 yn 1 Yn-2 yn 3
CX5000 WIll 3Ile,<~pOHHbIM1 (Siemens Landls&Gyr Alpha-ASS AP) IItMelOUllltMII1 itMnynbcHbl~ Bbl"<0A

nO.D.aeA<V188IOT 64 (,D,Il>l ITE.( 210) V1 12 (,D,Il,; ITE.( 310) KaHaJlOB yyeTa 4 TapV1epHble 30Hbl CjTOYHbl11

rpaepll1K no Bce 1 "aHa1a I y"eTa \.11ltt-'11MyM 5 CfloK 2 He3aSI1C 1MbiX 11H<p0pMal\V10HHbIX lIIHTep<pei1ca

ITEo< 210 MO'KeT ObiT::> I-1C~011b30Sa'i COSMeC-HO IIm1 S32MeH !C~aHOBIleHHbIX CII1CTe"J1 LlT5000 (nyre.1

nOA,IlIOYe'illt>l K c/UlecTsYIOUle 1 MaTpl1ue nepS~1YHb1X lt13",epIitTenbHblx npeo6pa30BaTeileCi) BHeceH B

rOpeecTp C;:le,,::,c~B 113/1epe'illl-1 YKpalltHbl

yCTpOlilcTBO Ha 4 ..:aHaJla yyeTa 3Hal10rI1YHOe npe.o.blAYUlllM .L\ononHII1TeIlbHO K HlltM OHO nOMepA<~ISaeT

TaK Ke TapV1<pbl AI1<p<pepe'iUl-1pOBaHHble no 3Heprllt~1 11 MOUJ.HOCTI1 a Taue CIle'KeHl1e 3a npoueccoM

nOTpe6neHiltH lit ynpaBne'-ilite 1-11'.1 (eCIlV1 3TOT peA<IItM aKTI1S1It311posaH) CyrO'lHble rpa<plltKlII xpaHHTCH no 4
KaHaJlaM He Me'iee 1 MeC~l.\a

MHorOKat-'al1brlbl~1 "1t-'oro6yHK ....~10t-'al1bHblli1 onpe.c.e'111Tenb KOm1'leCTBa lit Ka4eCTsa 3fle'<TplityeCK0I1

3Heprl111t

I 61iUpC"..I.c lTEK T]" n0380Jl!tem nomp~6um~ lR If O~YL!dcCma l!tmb y'i.cm pCCypCOB C 8bl~OI>.OU
TennoB3s:1 3Heprl1s:1,

mO'fHOV71b<O u paCc'i.UmbIBambc!t Ja llomp~6 llHHbli, p,-cypc no C/Jal>.my a HC nponopguoHQ.lbHO
BOAa, nap, B03AYX, r33

HeKo-opble 'lneHbl ceMe~lcTsa ITEK y Ke peam13080Hbi 11 HaxOA"rcs:; S npOMblWl1eHHOIil 3KcnnyaTaUlll11 60neF' rOll I

CpeACTBa KOHTpOn51 11 ynpaBneHI1s:1 BKJ7iO~aiOr pa3Hoo6pa3Hbie cpe,aCTaa C03,aaBaeMble ,1 a.aanrVlpye dble

no.a rpoeKT 06be.aI1HeHHble e.aV1HCTBOM pacrpe.aene'-lHO';' 6a3bl ,aaHHbIX VI npOTOKon08 o6MeHa ,aaHHbIMVI c ,apyr rMVI

'IneHa"'1JI ceMe.iicTsa

nporpaMr IHbie CpeL\CTSa AIlI'l OpraHI13alJ,~tll pacnpe.ael1eHHblX 6a3 AaHHblX peaIlbHoro BpeMeHV1 aHal11113a AaHHblX

ynpaBneHII1!'l pe'KII1Mar lilt onTW 11l13alJ,II1~1 pacnpeAel1eHlI111 pecypcos V1 AP )

nporpoMMHo reXHII1YeCK~le cpeACTSo ce'Ae'lcTsa ITEr< y.o,oBileTsopl1lOT cOBpeMeHHblM Tpe60saHllHM no Haae KHocnl

annapoTHolil 111 11H¢OpMaUI'10HHO~ C08r leCTV1r 10CTlI1 C npo.o,yKlJ,l-1ell1 APyrll1x npoll1380AI1Teneli1

JaHlIlfac IIOU ILlOl:!!a-lLI

Tel1e<poH (KOI H lyrll1pyer lbll1

npeAHa3HayeHbi AIlS:; iI1C'10nb30BaH11H B CIICTer lax aSTOMan1311posaHHoro KOMMepYeCKOrO yYeTa /1

TeIleMeTiJl-1yeCyoro KOHTp"ns:; OTnycKa II nOTpe6ne'iIitH 'KIitAKOCTe -, ra30S napa lit TennOBOC! "'lHeprlll11

COBVleC-HO C nlO6blMl1 CTat-'AaPTHbIMII1 nepSlltYHbIrl1l1 1It311epll1TeflbHblo.,11lt npe06pa30saTenS:;MIIt ~ac,,<oJ].a

TeMneparypbl ,aaeneH~IH lit nepenaaa AaSIleHII111t IItMe'OUlIIMIit HOpMlt1pOSaHHble Bblxo,aHble napa

MeTpbl y nOCTaBUlI1KOS (T3U TenIlocenl KOTeflbHble) lit nOTpe6111Tefleli1 (rpOMblwneHHble npeiJ,

nplltHTI1" OObB'<Tbl A<llmlu..,...O '<OMrlYHal1bHOrO <031'l~lCTsa) v13,aeIlI1H ITEK x20 pa3pa6oTaHbi S

COOTseTCTS~l11t C Toe6oBaHIIt~lllit P.L\ 50 21380 np34 70 010 85 rOCT 6651 84 1 pe'<OMeH.o.al.\~le~

R75 M03M )

npe,aHa3Ha4eHbl,alm 06beKTOS 1 rpynnbl yyeTa (AO 4 x) co CIlO>KHOIii KOH<plltrypaUlt1eli1 no,aalOUllltx lt1

oopaTHblx Tpyoonposo.aOB (ITEO< 220) 1'1 1 IItIlIit 2 rpynnbl yyeTa (O.alltH 06beKT) (ITEr< 320)

lWlpOKOAlltana30HHbl~1noeo6pa30eaTeIlb pa3HOCTV1 AaSIleHll1l 113Mepl1Tel1bHbl~ np,o. npe,aHa3HaYeH

AIlH pa60Tbi B C 1CTeo.,lax aSTorlaTV1yeCKoro KOHTpOIlS:; peryIll1pOBaHIitH lit ynpaBIleHiI1S:; Te..<HOIlorV1yeC":l4­

Milt npoueCCaMII1 it ooeCneY~lSaeT HenpepblBHoe npeoopa30BaHlite 1It3MepHeMoro napaMeTpa B yHI-1

<p1I1l\lI1posaHHblli1 TOKosb11il BbIXO.aHOliJ CitrHal1 s:lsnHeTCI'l 6blCTpOAell1CTSYlOUll1M npeoopa30BaTeIle\.1 lit

Mo)t(eT lIICn0J1b30SaTbC>l ;lflG npeo6pa30SaHlI1H nynbClI1pYIOLUI1X pa3Hoc-eliJ AaBl1eHiI1li1 S YHiI1<p lltUV1PO

8aHHbl~ TOKOBbl~ C lrH3;1 C nOCTO~HHml BpeMeHiI1 AO 2 MC (npe.aenbriO ,aonycKae'AOe paooyee iI136bl

TO'-lHOe p,aSfleHlI1e 1 6 Mna 1 ..to Mna)

> ":OMMYHIIKaUI10HHble CpeL\CTSa (rO.iJ,!::ep KKa pa3m14Hbix J<OllMYHIIKalJ,IItOHHbIX cpe.a

Sbl.aeneHHbl~l( PaLl.ll0 6'-1 CSI13b npOllblW 18HHbl8 nocneaosaTeflbHble II1HTep<peilcbl)

ITEK-220,

ITEK-320
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48 CyeNI1KOB CA4Y C04Y
c npe06pa30BaTem'lMI1 yn 2

LLeilcTBYlOwa5I aBTOMaTI13I1pOBaHHa5I CI1CTeMa yt.reTa nOTpe6JIeHllil

3HeprOpeCypCOB Ha npOMbIllifleHHOM rrpe,l]JlpM5ITMM

Ha 6a3e ITEK-210 11 ITEK-220

"3J1EKTP03HEPflt1s:1"
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PyKoBO,JmTeIDIM npe;LU1pIDITHH,
V' .....

OpraHH3a~HH,yqpe~eHHH

H3-3a nOBblIIlCBIDl ~tB'HA 3RcproHOcmenH Ha BawCK npe.u;npwmm 3HalIH1'e1IblIO

yBemIl:UDIRCb pacx.o~ lia ~eMy.ro 'remOBj'iO 3Heprmo (ra3, lUlpt BOIlY). M1ll llomc:d:

nOMOlUa BaH COlCpBnn:& 3TH pa.cxo,ItbI.

HTE ".A:a'rOMatBlm" B3r0T3BJIHBaeT, yc.raHammBaeT, a.TreeTycr a: BHQp.'Jler
I

8BTOMamrJCCXHC CHC'I'Cl>IDI XOK1ftplJecB:oro yqeTa 3Hepropccypc013 CAKYPA, Dpll nOMOm;H

~BbI C)(OIKCTC

a)YJi~OIDIaTy 31S. 3HepropecJPW lIS 20 50%t CCJm pwee CReTe" yq~a He 01>lJIO;

6) y-MeHbIIIm'.& 0m:mTY 3a 3HepropecypC1>I Wl S .30%, eCJIH Ba upemrpH9THR OblJlH CHc.I"OfbI

yqe-ra HA caxOnumymHXnpR6opax;

B) 3aMemrr.&)1,0 10 CZWOJm.Wy.II.'t1iX DpH6opOB;

r) JlBTO)(8'1'H3HpOBaTD 06pa600xy lI,BHRhIXt

.It) cym;CC'I.BC1l1iO ynpOC1'H'11J 3lCCWIyaTamm>

CAKYFA n03BOJIi:CT O,tlJlOBpOKCBHO us O,n:aOM YClP0itcrne Deem: yru:r napa, BO;zI;hI,

7CImQBOit 3HeprmI, raJa~o 61py(»).

DoAO()BblX, OTe"lecmemu.IX CHC'l'eM He cymCCl'Bycr, CXOHMOCID 3apy6cRm,zx B :7 - 5 pa3

p;op<mte.

D;eaa CHC'l'e!W - O'l' 1500 )I,owr. CIlIA (B xp6 no~yHEY aft MOUClIT OIOmTbi) H 6o.n:ee

- B 38BRCWtlOC'.lll OT nmOD y«!tT4, KOJlH1Iecma TOqe:tt )'lle.ra. H o6opy.n.OBaBlN,HKeroDxerou y

38JClClJHICa.

<IlopHa orumm - a:BaHC 50% neHhI, ocramnas:ca: llaCT.b - noCJIe nae,npeHmL

CpOXR lJROJqJCBmI- O'r 1 JI.O 3M~.

Om.r.r BHe.n;pe:HHJl CBCI:'C)( B IT Kaea, CeB&eronoJI&, ~cnpOIIC'IpOBCIC, Ecnwi. IJ;epJroBL H

JIP. 1I01\.a3Lmae'.l' BXB~pa6o-ry »ncpaop; :a noCJIC rapau:fmtnoro cpOICa CI1}'JR61tJ.

ITK rrAutomatika"

ar.Bapamsa

tel. (044) 211-8253
fax (044) 213-0638

ajb 7, Kiev-053, 254053
UKRAINE

254053, M.KHiB-053, ale 7
YKPAIHA

ITK "ASTOMan1Ka"..
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CAKYPA

- aTreCTOSaHa rOCCT~aPTOMKaE CHCTeMa :h.OMMep':leCKOrO yqeTa pac~oAa II
KOJIH'teCTBa 3HeprOHOCHTeJIeli
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CAKYPA

------------------1
06eCIleQUBaeT

aBTO"daTnQeCKHii BBO,/:{ HnepopMallHH H CnI'nan:U3aI.J;UIO y-;:.o,/:{a 0 H::lMepHTeJIeH

napaMeTp0B,

BBOA HE:cbOpMB.D;HH C KJIaBHarjp1>I,

BbIBO,[.( HHq,0PMEUJ;HII na HE:,lUtK8.I4IIlO,

- Be):{eWIe Ka.'IeH):{ap,lI, Bpe"rIe1lli cyroK, CjTO'IHDIX H MeC'1"iHbI"'{ ap"'{HBOB,

- CnrHaJIli3aII;mo BbLXO.D;a napaMeTPoB 3a npe.D;e TIM ):{OnyCKOB,

- nepeHaCTpOHKY cHCTe'lfDI npn R3MeHeIDIH ee :h.OHqmrypan:HH,

yCKopeHHylO pa60TY CaCTeMl>1 ):{'IJI HaJIa.D;KH II IlpOBePKH,

- Bl>IBO,n: HHq,opMawUI Ra IIeqaT:b H no HHTepq,eHCY RS 232,
BOCCTaHOBneHHe ~aHRlolX npH OTKJIIO'l:eHHH OCHOBHOro 3JIeK'rp0IIHTaHIIH Ha CP0l< He

aonee 10 cyrOl<,

- aBTOMarmreCKoe IIepeK..1IOl£eHHe C JJ;Byxrpy6Horo H3'depeHIDi paCXoLta rel1J10HCC.dTeJIlJ

Ha O.r1HOTpy6Hoe,

- .n:o~eHTHpOBaHHe JIIOOOrO ,U0CT}'TI3 K CHCTeMe

I

I
CAKYPA

ocym;eCTBmieT

- 8.llTOMaTH't[eCKyro BhI,ll;a-qy Ha neliaTl> ­

Kam,D;hIl1: '!ac - COOOm;eHHH 3a 3TOT 'lac,

Ka..K,ll;bIe cyrKlI - CYT0qm,rK ~YPHaJI,

Ka.."K):{bIK 'wteCHIJ; - MeCH-qE:as: CBO,D;Ka H aKT 06 OTnycKe 3HepropecypcoB (B 2 <JK3), I
cJIY~e6Hh!e napaMe'rpDI (,D;aTA, BpeMJl, Mecro),

~DI,D;a'!y"Ha ne-qaT:b II Ha HHAH~HlOno BDI30BY AOUOJIHHTe'll>HO K B:blmeIIpHBe.n:em:rOMY

TeKyru;ee COCTOJIHHe napaMeTpOB :aa MOMeHT BbI30sa,

C}"I'OQHhIH (3a 3 C}"I'OK) H MeCHliH1>IH (3a 2 MecJlIJ;a) apxuBbI p:amU>IX,

-----------1

CAKYPA

HMeeT C'Ie,D;yrom;ne OCHOBIDile TeXHH"tIecKue ~aHHhIe

B"'{o,qH:bIe CUrlIaJIl>1 (,D;o 12) TOhOBl>Ie ~o 8) 0 5 '\lA, 4-20 MA I
0'1' '1'epMOMeTPoB COnpOTHBJIeIDIJt ~o 8) TCM, TCn JII06l>IX rp~POBOK

OcHOBHaJI norpem:s:OCT:b CHCTeMDI (:w.nHCn'1' OT KOH<pIIr'JP~nn), % 1,5 3,5
flaTaHHe 0'1' ceTH IIepe'\ieHHoro TOKa 220 B +10 -15%, 50=1 rU

Te"4nepaTYpa OKpymarom;eii cpet(h!, rpa.,D;yc +5 -40 I
KOJIH"l:ecTBo TOqeK yqeTa, m'l' ):\0 6
;lHHa.'dH'leCKHlt ,lU£aIIa30H H3MepeHIDl paCXO.n:OB OT 2 ;:;:0 100 %,

I
-----------1

COCTOHT (no COI'JIaCOBaHH1O C :la.Ka3'!HKOM) H:J

- H3vcepuTe;xeH nepeua):{a ,l:(aBJIeHHJl, ,z:taBJIeHH'I, -reMnepaTyphI ~o 12 IIIT ),

- 3JIeKTpoHHoro KOMnJIeKca C IIeqaTaIOm;H'.t YCTpOHCTBOM H npeo6pa3oBaTeJIe'\i

CHrHaJIOB 'I'epMoMeTP0B c011pO'1'HBJIeHRH (Ao 8 IIIT )

I
llpOH:lBO;J;CTBO, noe-raBKa, MOHTa."K, HaJia,!(.Ka, ~eTpOJIOI'Hqecxas:a'ITeCTaqHSI,

rapaHTHibn..IH pe'I'XOl'tT TeXJ:ll!-qe<:"'.oe 06c."'Y*J1B~Hllle

OOYJ.D;e<:TBJlJleTCJI HTK ABToMaTHKa"

254053, r 1'..HeB t'i3, a/Sf. 7
Teox (04.4.) 211 82 :>3, lj,JaKc (0«) 211-82-44
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3acTocoBYIOTbCJI npaKTH'iHO y BCJX raJIy3JIX npOM:HCJIOBOCTJ, a TAlCO)K B C1JIb-

ChKOMY rocno,lJ,apcTBl Ta HayKoBHX I)l,OCmp'~eHIDlX
lloKaa Te~epaTypH Ha TaOnO n na~poBOMY BHr~a~l

lllp0'1e'l'p MIKponpo~ecopHllii I I
,t.1JGilJCl301i 1111;'W,.llQUaJlbmn: 'C'>lllepaT)'p, ·C I UI.!1 MIH) c 3S .Lto 1100

I
OCHOIl}!a nO"XH6l<'1., ·C

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

~I)

I)r.,



1/10 - 1/3CO

0,6 - 1.0

0,2 - 20

BOO - 2500, 250· 1300

0,8 - 1,2, 1.2 - 1,8

\
2 6 OCHoBHa l1ox...c6l<3 KOMI1Jlel<TY n8-5 + nY,D.-131 a60

fl8-6 + nY,l],-121, % I I
I
I I

I I
I !
I

1 nipoM8TP rpYHT)'tT~ H8 KOHCIPYKTHB IH, cxeMOTeXHI"IHIH Ta MeTpOIlOfl"lHIH
KOMnJleKT)' CTa~loHapHHXnlpoMeTel8 AnlP-C (1 4 epra) ,

1 1 KOMnll8KTHlCTb (nB-6 -+- n4JJ.-131 aOo nY.o.-t21)IYT~HIOETbCSlnpH 3aMOBJIeHHI

I2. CneL\ianltHI TexHI~Hf BMMorw Ha nlP9MeTp
I I

2 1 rpaAYlOBaJlbKa xapaKTepHcTKKa CneUlaJltlHa, IHJJ.~SIAyaJ1bHa
a60 CTaHAaPTHa ;) WHpHHOIO Alana30HY (250 - 1000) 'C

2 2 CneKTpaJ1bHI AlanaaoHH. MKM \ \

2 3 3araJ1bHI ,o,lana30HH BWMlPIOBaHHX TeMneparyp 8i~no8lAHo
AO cneKTpanbHI'IX Alalla:SOHl5, 'C I I

I I
2 4 nOKa3HHK 813YBa.HH~, 5 3aJ1e>l<HoCTI alA 1'Wnopo3Mlpy
nnn, HH>KHbOi rpaHHl\1 BHMIPI08aHHR T3 I I
CnOKTpOJlt.Horo Alo.na~uy

2 5 PcOC4a SI,l:\CTaHb q::IKCOBaHa, yrO"lHlOETb~ !
npH ;)aM08IleHHI, M I

,
3 nHTaHIil npHA6aHH~ nlpoMeTph~ :JBepTaTHClt.,

I

290053. M J1bSls, syJ1 HayKOBa, 3
HBO «iepMonpHna.,q'l.TeJ1 39.Q1·54
63-02-77 n BI4HHIOK M r

I
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COMPRESSED AIR _
It Isn't Free
TRAINING vIDeo

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
settIng pays you back.

EPD VTl10__$99 00
EPD VT170S·__$99 00

SpaOlsh

(E

The HIgh Cost of Procrastmatlon
Estimates of 10sSlYear costs 01 air and Nitrogen have become
staggenng The cost of savings of ,he relalively SlmOle project
or repalnng leaKS are tremenaous

The estimated cost oer lear of a 1/8" air leak IS 52 980 00
If only one 1/8" air leak vas assumeD for each O! our main
plant areas the total annual loss cost \lOuld be approximately
S23 840 00 Nitrogen leaks are even more expensive events
One Nitrogen leak of only 1/16 costs a whopping 51070000
(es,1 per annum If we use the aIr leaK scenano for the 1116
Nitrogen leak the loss cost Nould be almost S75 000 00 A
larger leak such as a broken 1/4" 00 Instrument line will cost a
plant 527000 per day THATS OVER 59000000 per year In

Nitrogen for ONE leak
A total savings of nearly $100 000 00 annually just for

repamng fourteen or so smaJlleaks a fair return There are
likely more than that Nhen one conSiders the total number of
pOSSible leak sources there are In some plants The saVings IS
mare than suffiCient to cover and definitely Justifies the cost of
the repair staff the detectIOn eqUipment all the tools a manlift
and the matenals neeoed to make the repairs

Under these circumstances and With the costs mvolved In
today s competitive market a leak detection program must be
an Imperatlve As the prooram progresses routme leak monl
tonng could and should be undertaken to assure that a hlgn
level aT Ime leakage does nat agam become a source of loss ,0
the plant

air leak cos,s based on 100 ;)S,g SO :2lMcf 867 hrsJyr

Nitrogen leak COSts baseo an 15::1 oSlg SO 214/Cct
8670 hrs/hr

(InDustry stanDarDs for leakwge and nommal area charges for
Nitrogen Cost/Cet often INCRE.<l.SES wllh excessive consumpnon)

EPO WTG2S?;
t· NPT Fittmg

Ultrasonic leak Technology
for Energy Conservation,
Safety and loss Prevention

TEST C\"compressed Air Leaks • Gas Leaks / "/
"Vacuum Leaks /1'
"Electncalleaks (such as arcing) --
"Seals & Gaskets • Heat Elchangers
"Developed by the Worldwide Leader In
Ultrasonic Instruments

Inciudes a Video Trammg Program for
Ultrasonic Leak Detect/on Techniques

TESTING FLEXIBILITY
The EPC-50DS senses only the turbulent flow produced by a leak For thiS reason It may be used to test any type of
gas leak even If wmd IS blOWing or If there IS asaturatlOn ot the gas man enclosed enVIronment

Complete Kit The EPD SODS Includes nOise attenuatmg headpnones rubber fOCUSing extensIon recharger (110 or
nOV) Video trammg operatlOn manual carrjmg case and 1 year warranty

EPa 50DS KIT $1495 DD

TRY Et:lD S UNIQUE
ULTRASONIC TONE TEST

ThiS unIque ultraSOnic transmitter emits a powerful
patented warbling ultrasound Place the Warble Tone
Generator mSlde a tank behmd a wall wmdow or door
Ple Intense SIgnal WIll Instantly Ilood the area WIth
ultrasouna ana seeK a. patnway oT least resistance thrOugh
a broken seal gasket or pin hole Ideal for use \loen con
ventlOnal pressure or vacuum tesnng IS not pOSSible Must
be used With EPO-5GGS

EPD WTG1 _ $ 395 00
EPD WTG2SP _ _ $ 425 00
EPO 500STG (Scanner & Tone Generator) $1695 00
COvered by one or more of the followmg patents
4.116145 EP015115 502674183

r ~ ~%i••Miit:rrti\:P~~51~:r~~.~=~~m~~__

Test pressure or vacuum leaKs with the EPO 5005

By sensmg the subtle hIgh frequencf emIssIons of ultrasound the fPO-500S allows you to deTect leaks In practIcally
I -- any type of vacuum or pressurIzed gas system Usmg state of the art electromcs the EPC 500S converts ultrasonic
...... sIgnals between 20 kHz and 60 kHz mto the audible range By scanmng around suspect areas the sound of a leak WIll

be heard m headphones and seen as mtenslty mcrements on an analog meter All you need LO do IS scan an area and
follow the leak sounds to the loudest pomt It s that simple

Because It IS sensitIve to ultrasound the EPD-SODS will Ignore most amment plant nOises makmg It easy to use
mloud plant enVIronments

II
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and enaoles user to
True Power (I\W)
Dow.,r (KVA) a'1(j~
(CosO) of balanced I
Jnoalancad loads
and sL.oo!led c' o-o~
Ce, cnal r;s 232 mOduIQ
°C ,0itl2. e 0 Cao~J e I
OIsa ay Cc: a dI'l:f

C0110'e e Ilu" 9'1 O"1ery ~
::Ii1oa or c os es le"es, &~

-'I

_... /, -
Olsolay True RMS Volts Amps
Warts MAX.MIN and Average
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npl-lMeHBHWB
;1J1R aCSBWBHI1R 06WeCTSBHHblX
..."ooor a8TOCTOan KOHTe~HeDHblx

-BO~>lHanOS 3:JocnCOTCS ~BXOS

nCOMbIWJ1eHHbIX noe.c,nC¥1Anu1 H

cnOOT 'SHblX 06k,(""OS

SON PLUS 250 W

o np>lATHblH -ennbl>l 6eflblH ~SBT

C8eTa KO:Jctq::~~BHT L.SBTonBOBL:a~H

Aa 25 (rpynna .1)

o BblcoKaA C8BTOOTAa~a I;..a
140I1M/BT)

o ~aCTaTo~HaB pa~fl>l~>lB L.8BTOB
AIlHTBl1bHblll cpaK CI1}')K6bl
npow38aflbHaA na3>1~A CSB~BH>lR

o DaMna 3nn>lnCO>lAHO>l ¢oPMbl C
8HyTpBHHIlM onanOBblM nOKpblrneM

o 3KcnllyaTa~A C /Cflawc-8oM
3IDKHraHWA

9ll
.s

~ .00

" :00

SON PLUS 100W SON PLUS 1S0W SON PLUS 250W SON PLUS 400W

1 1 1 1

100 IS2 260 400

120 180 285 4.,0

10 OCO 16000 30500 54000

100 lOS 117 135

114 171 286 431

88 94 107 125 11C C C C

4 4 4 4 I

f"1CO~380flbHBR rom13BoflbHaR nOO>l3BOflbHBA nOOl13S0flbH8A

IEc-b :=C-b ECTb Eco

E40 E40 E..O :40

12 18 32 _0

5 5 S :>

BSN1CCL33 BSN1S0L33 BSN250L33 aSN400L33

SNS8ISNSBTS,SU20S SNS8ISNS8T5,SU20S SN581SNS8T" S'lS8ISNS8TS

315 315 3 3

105 180 180 250

12 2 12 6

1822_8 182299 1934-5 1°34,,2

121 5

400

290

250

226

91

226

150

91

EAN 8711,,00

YnaKOBKa WT

KOH£tBHC8TOP KOMnBHC8~110HHblW ....KCll

PBKOMBHLlYBMOB ICTPOI1CTBO 3a.-':l1raHI-IR

WeBT caeTa

164

}-loMep CXBMbl coe...I1HBHI1A (C\4 CTP 1-9/180)

\1acca r

PSKoMBHLlyeMblH 6anilaCT

WOKOflb

nOI1HOe nOTpeOl1eHI1B MOl1.lHOCTH aT

8 MM 186

CaBTOOTA8ya C~CTBMbl I1M/BT

CsaTOOT£t8ya l1aMnbl flMJBT

MoU.HOC"b BT

CaeTOBOH noTOK flM

A MM 76

UeBTonBOB.aa4a (rovnnal

MOlUH BT 100

,l:lonYC""'AMbll1 11l1ana30H HanpRlKeHI-IA '" '

naMnbl ra30pa3pAAHbie

naMnbl HaTp~eBbleBblCOKOrO AaBJ1eH~ASON - PLUS



EOKOBa$[ BeTBL Kopnyca
HarpeBaTeJU,

2 UeHTpaJILHaJl BeTBL Kopnyca
HarpeBaTeJI$[,

4 rOpeJIKa,
5 Y:3eJI aBTOMaTHKH,
6 rrO~BO~ ra3a
7 3JIeKTp03anam,HHK

8 ,lIhIMOBOR lIaTpyooK,
9 0Tpa)l( aTeJILH LIn 3KPaH,

10 UelIHaJl nO~BeCKa

30 KBT-270 M
2

,

llPElll\fYII(ECTBA 060rpeBa npOH3BO):(CTBeHHbIX nOMeweHHH fa30BbIMH TpyOt.IaTbIMH pa):(Ha­

UHOHHblMH HarpeBaTe'15IMH no cpaBHeHHIO C Tpa):(HUHOHHbIMI1 BO,!J..ll:HbIM, napoBblM H ):(pyrHM

ooorpeBoM

• ,n:oCTHraeTC5I 3l\.OHOMH5I TOnJll1Ba B 2,0-2,5 pa3a,

• YMeHbiliaerC5I MeTaJIllOe\1KOCTb B 1,5-2,0 paJa,

• ,n:oCTHraeTC5I nporpeB nOMememi5I 3a 8-10 MHH h¢¢eKT COlIHUaI,

• MCKJ1104aeTC5I 3aMOpah..UBaHlle CIiCTe\1bI OTOnneHI1$I IBolla oTcyrCTByer/,
• MCKJI104aeTCli Hcnonb30saHIle KOTenbHbIX,

• Y ~IIIaIOTcli 3h.OnOrlI4eCKUe 1I Ten 'IOKOM¢OpTHble YCJ10BI1$I Ha pa60t.IliX Mecrax,

• He 3aHH\1aIOT none3HYIO nnoma.n:b nOMemeHHH, HarpeBaTeJ1H IClICTe\1a1 nO):(BeIIIHBaIOTC5I y

nOTonKa, HX He3Ha~lIlTenbHblf! Bec He HapywaeT CTaTHKY CTpOHTeJ1bHhIX KOHCTpYK~HH

AJJ.pec 252113, r KueB, yJl )XlrnlpeBcKaH, 39, lIuCTHT)'T raJa liAH YlCpaHHbI

KOUTah.IHble Te.ne¢oHhl /O-t-t/ -t-t6-58-13, 446-50-71 <l>aKc /044/ 446-88-30

HaUllonanhHa5I AKa,neM1I5I HaYK YKpaHHbI
lIHCTHTYT ra3a

~~~~m

OCHOBHbIE XAPAKTEPilCTilKII HATPEBATEJUI

• TOnJIHBO - npnpO,ll,Hblii ra3, nponaH-6yTaH

• Pa60tIee ):(aBlIeHHe ra3a nepe,J: HarpeBaTene\1 - 3,0-4,0 RITa
• K03¢¢HlI,HeHT HCnOJIb30BaHH5I TOnmma - 93-95%

• TenJIOBa5I MOI.UHOCTb HarpeBaTeJI5I - 15-45 KBT

• IIJrOIIJ:a):(b o60rpeBa O):(HHM TpY04aThIM HarpesaTelIe\1 15 KBT-140M\

45 KBT-400M
2

• CTOHMOCTb Tpy6tIaTOrO HarpeSaTeJ15I - $450-500

• Bec HarpeBaTelI5I - 45-140 Kr

• YnpaBJIeHHe TenJ10BOH pa60TOH HarpeBaTe1I$I - aBTOMaTH4eCKoe

HHCTlfI)'TOM raJa Ha~HOHaJIbHOH AKa):(e\1IHi HayK C03.n:aH 3HeprocoeperaroIIU1H 3KOlIOrWIeCKH

t.IHCTbIH HH3l\.OTe\1neparypHbIii faJOBbIH TpYOtIaTbIH pa):(HaUl10HHbIH HarpeBaTelIb ):(JUi ooorpeBa

npOH3Bo.n:CTBeHHbIX nOMeweHHH luexa, MaCTepCKHe, rapaJKH, aHrapbI, cnOpT3aJIbI, CKJIa):(bI, Ten­

JIHUbI, mWIHHKH, ¢epMbl H .n:p I HarpeBaTenb nO):(BeIIIHBaerC5I y nOTOlIKa nOMe~eHHH, OTK)'):(a

H3.rryqaer TeruroByro 3Heprmo B HanpaBJIeHHH nona B pe3YJIbTaTe B nOMeweHHH ):(OCTHraerC5I

3KOnOrHt.IeCKa5I t.IHCTOTa H Te\1neparypHbIH KOM¢OPT Ha paOOtIHX MeCTax npH MHHHMaJIbHhIX 3a­

TpaTax 3HeprOHOCHTeJI5I 06l.UuH BUll HarpeBaTe1I$I nOKaJaH Ha pHcyHKe
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SLASH HEAT1NG COSTS
BY UP TO 500/0

Forced a" .vOrKS from the too cown heating the air
Irst anc stratifying 'rom he ceiling downward More

heat IS .vas ed In upper area of bUilding

Radiant neat works from the bottom up warmmg
people floors and machines first Comfortable heat IS

retained In lower working area of your bulldmg

:0 - ~C°'? :: J=_ 3).. /"ICS
f-llgh radiant erflc ent Soace-Ray
Infrared neatmg systems can save
a bUilding owner 30 to 50% In an
nual fuel costs Nhen compared to
forced air heating sysrems Some
SDace-Ray customers report less
than a one year payback on their
energy effiCient Infrared heating
systems And, Nlth a Space Ray
sys,em your Investmert payback
accrues not only from reduced en
ergy costs but from reduced main
tenance costs too

engineers and contractors are specIfying Infrared heating
as a cost errlClent alternatIve to forced air heatIng systems
Tne bottom line has been and remains energy cost savings

Forced air heating IS costly Why? Because It mus, nrst heat
almost all of the air In your bUilding before a level or comfort
IS achieved And because heated air rises large amounts of
costly electrical energy IS expended to dnve the warm air
down to floor level With radIant Infrared heat, It IS the heat

energy Itselfthatwarms people floor
slabs machines and other objects
at floor level The pnnc pie of radiant
Infrared neat IS veri similar to the
sun s heat-energy warming the sur
face of the sarth out nm ,he upper
atmosphere

-=.;- 'IJ 7-=:-'.C '_:J.I
-=::; --:: ;C .3

Infrared reatlrg IS qUlcl,ly ceccmlrg
the preferred alternatIve to traditional
forcee! air heatIng Every year more
and IT'ore consultIng engineers plant

;.. j'"=<LS-::::HI)'\1:= ~l N==< ),=i::::J -=:!--;- ~ G
At Space Ray, Industrial comfort heating IS a cnallenge we
take seriously We have been manufactUring gas fired InTra
red heating systems since 1958 The quality and pertor
mance or our heaters are based on over 30 years of field
experience and exposure to industrial healing problems
Our reputation IS bUilt upon a solid track record for provIding
hIghly radiant efficient easy to Install and high qualIty
Infrared heating eqUipment

When you specify Space-Ray you
are Investing In an uncompromlsed
comIT'ltment to productpertormance
and reliability We take pnde In our
entIre family of Infrared heaters and
our commItment to quality standards
In lhe deSign manufacture and Der
formance of Space-Ray heaters ­
heaters With low maintenance at a
competitive price and a proven
record for long life In fact some
l-jeaters are stili prOVIding trouble­
free operatIon after 29 years of
serJlce
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COMPOHEAP heat ss ..analysIs £

prograrnisa'tirst stepwhen deSign­
Ing an%ffectlVe and cost effiCient
solutlonto'your bUilding s~heatJng
ne~ecfs':COMPUHEAT1> reco-mmen
datlonsmclude the number of heat
ers regwred to satisfy the deslgn_-j
heaf load as well as estlmatecLan-~

nual"fuel ~costs to~)ou(payback­
analYSIs_Cali us for a free no obhga ,
bon COMP1lHEAP' heat lossanaly~f
~1S~We.!!nave ournearest represen:::~
iabve~gOntaCt you""-to reVlewyour
heatmg needs and conduct a protes
sionar surveyof yOUr faclhty "t: -, ~t
~ -'e~~-~~~~;; ,.- i. ;..~

Ask about Space-Ray§~ ~.....
COMPUHEA TIJ!> program -
~ '>yo';: -<-..l'''"' _ ~ - ....r .... d ~$

... ""- 0--;u
~-:;;~~
..,.. _J~

~.....- .,....

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 IS eqUipped With a permanently lubncated totally
enclosed fan cooled and heavy duty ball beanng motor for
maintenance-free operation

Other features Include a mOnltonng light svstem for on line
diagnOSIs a one-piece cast Iron burner With stainless steel
flame retainer a diaphragm all' SWitch a state of the art
redundant combinatIon gas valve for qUieter Ignition and
added safety a direct spark IgOitlon system With 100% gas
shut off safety control In the event or flame failure and inSide
or outside air for combustion

====~
MS.O SE-qlES TUBE HEAT=~S

ThiS senes meets a Wide range of comfort heating needs Indoors or outdoors Available
In capacities of 100 000 150 000 and 175 000 BTU/Hr these compact heaters are
completely factory assembled and may be mounted at various heights honzontally or
up to an angle of 90°
These powerful units Incorporate many of the features standard for other Space Ray tube
heaters and are especially SUited for higher mounting heights

ThiS line of 16 unitized low intensity u tube heaters ranges In capacity from 40 000 to
160 000 BTU/Hr and In total heater length of 17 to 22 5 providing optimum fleXibility to
meet exact Industnal or commercial bUilding heating requirements The u tube conflgu
ration of these heaters offers a large radiating surface for more Uniform heat dlstnbutlon
at the floor level
These models are especially SUited for lower mounting heIghts and may be mounted
honzontally or up to an angle of 45~ In addition the self contained drat! Inducer can be
rotated Up to 90° adding to the installation fleXibility

SPACE-RAY® INFRARED TUBE HEATERS
Space Ray offers tube heaters In natural or propane gas
which range In capacity from 40 000 to 175 000 BTU/HI'
giving us one of the most complete lines In the Industry

All Space-Ray tube heaters are designee for maximum radl
ant output and are AGA and eGA design certified The
products of combustion are pulled through the totally enclosed
combustion chamber for Increased radiant efficIency more
uOiform tube temperature and greater safety The 16 gauge
aluminized steel emitter tube IS calonzed to produce a tube
that IS highly radiant absorptive on the Intenor and highly
radiant emiSSive on the extenor - Will not flake or peel and IS
corrosion resistant In addition the ends of the aluminum
reflectors are enclosed for maximum radiant heat output and
minimum convection loss

LTS SE;:m:S TUBE HEATEqS
A line of 14 uOltlzed straight tube heaters With more than 26 different cOnfigurations offers optImum
fleXibility In custom deslgOing an Infrared heating system Ranging In capacIty from 40 000 to
160000 BTU/HI' 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
near walls doors or corners

The LTS senes IS deSign certified for up to 50 of fresh air Inlet
duct and up to 75 of honzontal Sidewall venting In addl
tlon the LTS senes IS certified for a unique Incline
mount which allows the heaters to be mounted
follOWing the contour of the roof for maximum
space utilization

FORM •S~',zt

SPACE RAY
A DIVISion of Gas-Fired Products Inc
POBox 36485 Charlotte NC 28236

Telephone (Toll Free) 800 438 4936 In NC 800 4327734
Fax 704 3325843

.0 r oy"ghl 1990 GFP INC 69520M
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Principles of gas-fired infrared heating
September 7 1987

ALrERHAr HG
CURRENts
INORCU1TS

amount given off
It has been determined that an Object

heated to 1700°F generates mfrared energy
10 the 0 75 to 20 micron range and peaks at
241 microns Infrared energy With
wavelengths of less than 08 microns IS ac
tually VISible light Heatrng an object to a
higher temperature Will generate more In
frared energy and 10 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 stnklng an object or a floor slab
the Infrared energy IS converted to heat The
floor slab then becomes a giant low
temperature radiant emitter

Machmery 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 dnv
109 force and determmes the rate of radIant
energy transfer In many mstallatlons the
floor slab temperature Will be five to ten
degrees higher than the ambient air
temperature

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

CAMMAR.,
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......yES
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Temperature
range (f')

6000 - 3000°
3000 - SOOo

500 - (460°)
Table 1

Type
Near Infrared

Middle Infrared
Far Infrared

WaveLangth

by Bob GenlsoJ

mIles/second) and can be polanzed
focused or reflected the same as light

Upon strlkmg an object Infrared energy
causes the molecular partIcles on the sur
face to react ThiS generates heat which IS
then transferred through the object bemg
heated by conduction The object becomes
a radiant emitter but at a much lower
temperature and mtenslty

Types of Infrared
Depending on wavelength the rnfrared

section of the electromagnetic spectrum can
be classIfied In three dlstrnct areas Near
middle and far Infrared Temperature range
and wavelength of the three types are detarl
ed In Table 1

Figure 1 shows the electromagnetic spec
trum and the location of mfrared radiatIOn
Within the spectrum Every object at
temperatures above absolute zero Will give
off mfrared energy The temperature emit
ter area and emissIvity Will determine the

Repnnled (rom Air Condltlomng Heating &: RefngeTl1Jlon New.

HEATING
IMPACT REPORT

CHARLOTTE N C - In planning for or
renovating an Industrial or commercial
bUilding making the nght deCISion In a
heating system could make the difference
of hundreds of thousands of dollars during
the lifespan of the bUilding

Many structures are heated with electrici
ty steam or forced air heating systems
Others are heated with gas fired Infrared
systems

It has been proven that the installation of
Infrared heating systems can save the
bUilding owner up to 50% of the heating
costs over a one-year penod when com
pared to forced-air heat Many successful In
frared heatrng system appllcattons Include
warehouses auto sales and service agen
cles farm bUildings greenhouses truck
garages and terminals airplane hangars
fire statIOns, gymnasiums tennis courts, and
loadmg docks, to name Just a few

In addition employee welfare can be 1m
proved because the heat IS more evenly
dlstnbuted from the floor up In a manufac
tUring environment thiS can result 10 10

creased productiVity

What IS Infrared?

Infrared IS a form of radiation that closely
resembles and behaves as light energy
Both Infrared and light energy are carned
from a source to an object by wave motion
The malar difference between them IS
source temperature and the fact that the
human eye cannot see low temperature 10

frared energy
Infrared follows the pnnclple of elec

tromagnetlcs It forms a small portion of the
electromagnetic spectrum located between
VISible light and the top end of the radar and
microwave portion of the electrOnic
spectrum

Because rnfrared IS SimIlar to light energy
It follows the same laws of optiCS. It radiates
In all directions from a pornt source, travels
In a straight line at the speed of light (186000
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O'J FIGURE 1 - Electromagnetic spectrum
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lying at floor level also plays an Important
role In the heating process The cool air
sweeping across the floor picks up the can
vected warm air and nses within the bUlldmg
structure Warm air IS 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 mfrared heater
IS given In the following equation

A = SEA (T~ - P a)

Where
A radiant output
S Stefan Soltzman constant
E emissIvity of radlatmg surface
A surface area
T emitter surface temperature 10 oR
Ta ambient temperature oR
The major vanables affecting the heater s

radiant output Include the emissIvity of the
radiating surface and the emitter surface
temperature Matenals With emlSSlvltles of
close to 099 are highly desirable

The temperature of the emitter surface
also plays an Important role 10 radiant
heating The temperature IS expressed 10

°Ranklne 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
surfact:1 temperatures

There are basically three types of gas
fired Infrared heaters CeramIc heaters tube
heaters and broad area and floor model 10

frared heaters made of perforated steel emit
ters (see Figure 2)

DeSigned to operate 10 the 1650° 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 IOta the
bUilding Polished aluminum reflectors focus
Infrared rays onto the floor Shallow reflec
tors spread the Infrared rays to a broader
area and deeper parabolic reflectors can
centrate rays In a narrow area

The second type of gas fired Infrared
heaters tube heaters use steel tubing
where the hot gases are either pulled or
pushed through the tube The tubing IS
either calonzed or painted to Increase the
emissIvity of the tube matenal

Tube heaters currently available operate
at average emitter temperatures of from as
low as 450° to as high as 1OOooF and In
clude both vented and unvented verSions
DeSigns vary from ready mount unitized
systems requmng little field assembly time
to contmuous systems reqUlnng 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
durability and Increased hfe Broad area
heaters radiate low intensity heat 10 a 360°
pattern for wide coverage The perforated
stamless steel emitter IS COnical In shape
With emitter surface temperatures ranging
from 1350° to 1450°F

The floor model Infrared heaters also have
perforated stainless steel emitters which are
formed Into a vertical rather than COnical
cylinder These Units are deSigned pnman
Iy for spot heating and/or warmmg statIOns

Infrared versus forced air systems
The major dIfference between gas-fired In

frared heatmg systems and forced air

FIGURE 2 - lYplcal Infrared heaters

systems IS the method used to create a com
fortable heating environment

Gas fired Infrared Untts heat the floor slab
and machmery before heatmg the air ThiS
results In a more comfortable heating en
vlronment because people working In the
comfort zone are blanketed by direct radla
tlon from above secondary radiatIon from
below and warm air rising from the floor

In a forced air system the hot air rises to
the ceiling and stratlfres gradually working
ItS way down to the thermostat level The
floor slab usually never becomes warm
enough to be comfortable

In fact In many Instances bUlldmgs
heated With forced hot air have a high
temperature differential between the floor
and ceiling The ceiling area of a high bay
bUilding can be eaSily 30° to 40° warmer
than the floor area

In the same type of budding heated With
an Infrared system the temperature IS much
more Uniform It IS not uncommon to find a
high bay bUilding heated With Infrared where
the ceiling temperature IS at a slightly lower
temperature than the floor slab

In essence a forced air system heats from
the top down makrng the floor area the last
and most difficult to heat In comparrson an
Infrared system heats from the floor up satlS
fyrng the comfort zone first Due to the dlf
ferences 10 these operating pnnclples rn
frared systems normally save 30% to 50%
over forced air heating systems dependmg
on the rnstallalJon and application

Bob Cell/sol IS prodllu manager for Space
Ra\ a DlllS1V1l of Ca~ Ftnd Prodllus file
Charlotte IV C
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An mtertor vIew ofChrysler Parts Distribution Center showmg several of the Space-Ray RSTPI7

rube heaters Infrared rube heaters are mstalled 29 feet above the floor

~1~]torrJotjve Pa?ls Dis-i.riblJiion Center
381)9S 1Yith Spacs;,Ray lnflE1red Heating System

=Annual heating costs average 12~/sq ft

BUildIng Descnbed
The Mansfield raclllty IS a concrete slab

structure With standard membrane type
roof construction It conSists of core'ete
walls With up to 2 5 mches of insulation and
metal deck roof

For receIving and outgoing Shipments
the faCIlity has 18 loadmg dock doors that
are from 12 to 16 feet high and 10 to 12 feet
Wide The doors open and close all day and
are used for rail and truck dellvenes of parts
for the company s East Coast parts dlstn
butlon system A training area IS also 10
cated at one end of the facility for on gOing
employee training The rest of the area
consists of racks for storing parts

Currently 40 employeeswork•.,Ih,~:?

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 thiS IS 40 percent less Inputthan
a comparable system to do the same Job

Space-Ray s free and unique
COMPUHEATID computenzed heat loss
analySIS was conducted by Condon Com­
pany for Anderson-Nichols before mstalla
tlon of the system to determme opttmum
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 mcludes
another 25 000 square feet of office area
and a paint storage area These two areas
are not heated by the Space Ray system

MANSFIELD MA-A penmeter design
uSing gas Tired Infrared heaters frdm Space­
Ray Charlotte N C has resulted In signifi­
cantly lower annual fuel costs for a large
automotive parts dlstnbutlon center located

-m J'vlansr.ete- MA- A~C-offlHlg-te-flgufeS-pre- ..
\Jlded by d"e Chrysler Corporation and ,he
natural gas supplier Bay State Gas Com­
pany the average tuel costsforthe 215 000
square foot Narehouse and office complex
are approxlmatelv 12 cents per square
fcot a savings or 8 to 13 cents or up to 50°t"
or more when compared to heating costs
for a Similar type warehouse In the area
Total annual energy costs are between
S26 635 ,0 528 302 a year dependIng on
(he seventy of the winter which IS consld
erably less than energy costs for a compa­
raole structure

The Space Ray heating system was
'nstalled In the newly-constructed 336 foot
by 576 foot Chrysler Corporation ware­
~ouse traIning and parts faCIlity In 1989

1e 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 controls for groups of up to three
heaters for maximum zone comfort

The penmeter heatIng system IS a
unique deSign feature offered by Space­
Ray for larger faCIlities such as the Chrysler
Parts Dlstnbutlon Center I noted Bob
Genlsol Product Manager for Space-Ray
'niS particular deSign has resulted In slg

nlflcantly lower fuel costs compared With
other area warenouse faCIlities of thiS size
Return on Investment In terms of total en­
ergy savIngs IS also faster and heating
comfort IS much more Uniform

Heating consultant for the Mansfleld Job
was the Condon Company of Shrewsbury
MA Anderson Nichols and Co of Boston
MA proVided ,he architectural and engl
neerlng deSign services Marshall
Contractor s of Rumsfleld R I was the
general contractor

To heat the new warehouse Terry
Condon P'esldent of the Condon Com­

qny spec fled a total of eight RSTP 17
..mted gas fired Infrared heaters each With

a 175 000 BTU/Hr capacity three RSTP­
10 Infrared tube heaters each With a
100 000 BTUlHr capacity and 14 LTU-75
Unitized low mtenslty infrared tube heaters
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Outside View ofChryslerParts DIstribution Center In Mansfield MA

I

warehouse With another 100 employees In
the attached office complex Average heat­
Ing temperature at the loading dock area IS
68°F WIth overall temperature control In the
warehouse set at between 68° to 70°F
Heaters are used from September to Apnl

'The client became Interested In infra­
red gas heaters based on results we
achieved at the nearby Nlssan Motor Cor­
poratIon auto parts faCIlity we bUilt In the
same office complex and outfitted With a
competitive gas fired radiant heating sys­
tem three years earlier," noted Condon
Chrysler 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 theIr plant"

Condon noted that Chrysler eventually
cnose the Space-Ray system over com
oetltlve systems because of ItS Simpler
deSign higher radiant effIcIency, minimum
maintenance and lower first cost

None of us knew that Space-Raywould
be that much more supenor to the prevIous
system we used," Condon noted "We were
Jsed to seeing a tall pipe along the bUilding
:Jenmeter and questIoned Space-Rayon
he effiCiency of their system when we
ound that thiS was not Included

Perimeter Heatmg System
Space Ray s Infrared heaters were

"1ounted 5 feet from the loading dock doors
and hung from steel trusses four feet from
he 33 foot high ceiling All were mounted at
15~ angles for maxImum warmth and com­
ort All areas were also deSigned With
ndlvldual temperature controls for Optl­
'rum effiCIency and heatIng comfort Each
Soace-Ray heater also Includes monJtor­
ng lights for on-line dIagnOSIs and Simple
.::asy maintenance

On the South Side of the bUilding three

Space-Ray RSTP­
10 Infrared tube
heaters were In
stalled dIrectly be
hind the rail loading
dock doors EIght
RSTP 17 Infrared
tube heaters were
mounted In groups
of two to three over
15 of the truck dellv
ery loading dock
doors Four Space­
Ray's LTU heaters
were used on the
middle 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 that the Space-Ray heat
ers were easier to Install 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 system to shut down Installation
was Simple since aU Space-Ray heaters
are unitized and factory shIpped as com
plete Units, with only a few bolts usually
necessary for mountmg

Condon noted thatthe cost ofthe Space­
Ray system was 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 fIrIng range of the
Space Ray system averages 16 BTU/sq
ft compared to 25 to 30 BTUlsq 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 IS Significant

Condon also noted that the chent feels
that the comfort level of the Space-Ray
system IS much more effIcient than othe,
systems they are familiar With "They are

I
-I

very pleased With the uniform heating cov I
erage proVided by the Space-Ray system
OptImum warmth and comfort has been
maintained for the employees dunng the
past four Winter heatIng seasons " ~I

AccordIng to Condon KeVin KeIlEt­
Maintenance Supervisor for Chrysler Co,
poratlon was concerned when they first
moved Into the bUilding he was con I
cerned because the prevIous building was
so uncomfortable and was sure the small
number of Space-Ray units would not heat I
the warehouse" Condon noted He be
came pleasantly surprrsed and pleased
With the comfort throughout the bUilding
once the heaters were Installed from end to I
end and Side to Side Even between the
racks the temperature was consistent Not
only that but Chrysler has not expenenced
any service problems WIth the heaters In I
four heating seasons'

Condon added thatChryslens extremely
satisfied With the Units and their clean, I
effICient and qUiet operation "We are cur­
rently specifying a Space-Ray system for
another Chrysler warehouse facIlity' he
noted

Heatmg Umts DeSCribed
The Space-Ray RSTP 17 Infrared tube

heater operates at tube temperature aver- I
aging between 900°F and 1000°F The
unique indiVidualized unitized deSign of thr

unit proVides lower Installation costs SJl I
pier rearrangement Within the faCIlity tu ~

other locations If necessary and less main­
tenance EspeCially SUited for InstallatIOns
With low ceiling heights the LTU low Inten-I
Slty tube heater comes With a self carl­
talned draft Inducer and factory assembled
calortzed-aluminlzed steel tube and
reflector body With qUick SIX bolt burner I
box assembly for easy, on site Installation

Unlike forced air heating, which works
from the top down Infrared gas heatmg
works from the bottom up warming people I
floors and machtnes first for optimum com­
fort In area environments

Soace Ray was the first U S manufac I
turer to deSign unitized tube heaters over
25 years ago and has over 35 years of field
expenence and exposure to Industnal
heatIng problems The exclUSive I
COMPUHEAT~computerheat loss analy
SIS IS also offered free of charge to quail
fled plart managers contractors and bUild
Ing owners I
Special Thanks to Terri Condon of Condon I
Co Inc Shrewsbwy MA

1993 GFP Inc Space Ray and COMPUHEATare registered trademarksof GFP Inc For more information on Space
thy products contact Space-Ray Dept CPO 80x 36485 Charlotte NC 28236 or call 1 800 438 4936 Chrysler
IS regIStered trademilCk of Chrysler Corporation Inc This case study does not constitute an endorsement ot Space Ray
by Chrysler Corpora lion Inc
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• Highly Radiant EffICient ceramic Heaters.

• Inputs From 26000 To 104,000 BTU/Hr
• SUitable For Honzontal Or Angle Mount Up To 45°
• ChOIce Of Millivolt Standmg Pilot And

24 Volt Direct Spark Ignition System Controls.

• All Heaters Are EquIpped With 100% Gas Shut-off
Safety Control

• 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

GAS INPUT BURNER SUPPLY PRESSURE IGNITIONMODEL lYPE :r'BTUH PRESSURE (Water Column)
lYPE,,"'- - (Water Column) MIN MAX

RSCA3-N1 I NAT 26000 I 35 45/1 14'
RSCA3 L1 LP 26000 10/1 11' 14 '

I MILLIVOLT"

I I 7' I 14/1
STANDING

RSCA6-N1 NAT 52,000 6 PILOT
RSCA6-L1 LP 52000 10 ' 11/1 14'

RSCA3N5 NAT 26000 35/1 45/1 14 '
RSCA3-LS LP 26000 10/1 11' 14' 24 VOLT""
RSCA6-N5 NAT 52000 6' "t' 14 DIRECT
RSCA6-LS I LP 52000 10/1 11/1 14/1 SPARK

RSCA1D-N5 NAT 104000 6/1 7' 14 IGNITION

RSCA1D-LS I LP 104000 10' 11' 14/1

'vhll,voll Thermostat and Calibrated Wire ReQUIted -120,24 Voll Transformer Fum,sned a4 Ames

I BURNER AND BODY CONSTRUCTION

• Durable Cast Iron Burner For Precision-Grafted Performance
And For Proper Combustion

• lG-Year LJmlted Warranty On Cast Iron Burner
• Stainless Steel Tile Retainer Assembly
• Corrosion ReSistant Aluminized Steel Body Construction
• 1G-Year Limited Warranty On Body
• SpeCially DeSigned Internal Plenum Chamber For

Proper Air/Gas Mixture

EMmER SURFACE

• Coated High Temperature Emitter Tiles For Higher Radiant
EffiCiency

• Up To 18000 F Surface Temperature
• Iron OXide Coatmg Increases Surface EmiSSIVity By 13·~

• lG-Year LJmlted Warranty On Emitter Tiles
• Incoloy 800 Reverberatory Screen For Secondary Radlatmg

Surface And Additional Safety

REFLECTOR -

• Highly EffiCIent Aluminum Reflectors
• Double Formed Edges For RigidIty
• Optional Parabolic ExtenSion For Higher Mounting Heights

IL--OT_HE_R J
• Simple Chain Mountmg
• Rigid Mounting And Heavy Duty Wall Mounting Bracket KIts

Are Available As AccessoTles
• Y2 NPT Female Gas Pipe Connection
• Heaters Can Be ShIpped By UPS
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Techmcal Specifications
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MOUNTING HEIGHTS (FEET)"

Honzontal

~ Standard
Reflector
10 to 16

Parabolic
Extension

14 to 18

Standard ParabOnc
Reflector ExtellSlOn

121020 181026

Standard
Reflector
141024

Parabolic
ExtellSlon

I 221034

I
I

I 1810 2412102010t016 14t02012 to 16

Honz. 45° Honz.

36 12 36

36 36 30

36 36 36

126 126 72

810 1245° angle

r--:-:-:''"''::':'"----------r----,.----,..--,..-----.--...,..--"T''"'''""--.-.----r----,----r----,-
REOUIRED MINIMUM CLEARANCES Honz. I 450
TO COMBUSTIBLES (INCHES)-

Back 24 I 8

Top 24 32

SIde 24 24

Below 48 48

1'-_S_h..;.IP..:.P_In..;;g_we_'g~ht ~ I ---:30_(bs.:..::... _L1 ...1- _

'ThIS chart IS Intended as a gUIde Onll' Please consult 'lOur local Space-Ray representative tor a detailed analysIs of 'lOur particular radiant heanng requlremen-,; Observe all reqUired
clearances to combustibles as snown 'Clearances measured from nearest edge I

RSCA SERIES ARCHITECTURAl/ENGINEERING SHORT FORM SPECIFICATIONS

Gas fIred Infrared space heaters shall be furnished and Installed In accordance With governIng codes and as shown per building drawlng(s) as descnbed below

Heaters shall be Space-Ray RSCA senes ceramic heaters model number(sJ RSCA ___ BTUIHR as manufactured by Gas Fired Products Inc
Charlotte North carolina Heaters shall be eqUipped With a 24V direct spark Ignllton or mIllivolt standing pilot system With 100% gas shutoff

Heaters shall bemade af-alumlnlze<:! steel bQdv COl"sln.c"cr and sl'aJl ha- e a Si3ee'a"fdesJgl"ecl- nefra' p'em.""l-eilamber This chamber shall proVide optimum

I
alf/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 ngld one-plece cast Iron burner and an Incoloy 800 Reverberatory Screen The Reverberatory Screen shall Increase the overall emiSSIVity
of the radIating surface WIth a blackbody rad,alton effect and_act c!s <tsaletylletJn the unllkelv evellUbat the ceramiC tile assembly IS broken by an outside orce
The heater s high temperature ceramic emitter surface shall be coated With high emiSSIVity Iron~)XIde coating which rncreases the emiSSIVity of the radlatrng
surface by 13% The heater shall be capable of operaltng at up to 18000 F and shall Withstand thermal shock when water quenched

Heaters shall have 48 72% radIant effiCIency as determined by ANSI Z83 6 Seclton 2 9 Radiant coeffiCient readings shall be obtarned With a potassium bromide
filter to duplicate the results obtarned at Amencan Gas AssOCiation Laboratones

Heaters shall operate satlsfactonly rn any posllton from honzontal to forty five degrees (45°) from honzontal Heaters shall be DeSign Certified 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 Iron bumer and body
constructIOn and a limited warranty of one (1) year for all components utilized In the heater s control assembly
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MOUNTING HEIGHT
Space-Ray Ceramic Heaters may be mounted at vanous heights and angles according to the results deSired Please consult your Space-Ray represental1ve for I I
your radiant healtng requirements Observe all reqUired clearances to combustibles shown above

COMBUSTION AIR AND VENTILATION I
Compustlon arr and ventlOg requirements for all gas fired heating equipment must be provIded per National Fuel Gas Code NF?A54 or re authonty having
Junsolctlon over the rnstallalton Indirect vented ceramic heaters reqUire a minimum ventllallon flow or 4 CFM per 1000 BTU per hour of ota! Installed heater
capacIty on natural gas by either gravity or power ventilation (4 18 CFM per 1000 BTU per hour on propane) For more lentllatlon Information consu't.he ASHRAE I I
hanobOOks local codes and the Space-Ray Application Manual BUilding exhaust opertlngs for Indirect vented applications must a,ways be located acove the Ie lei
of the heaters Likewise Inlet air openings must always be located below the level of the heaters I
FOR YOUR SAFETY I
OPERATE SPI>CE RAY INFRARED HEATERS WITH PROPER CARE AND OBSERVE ALL SAFETY PRECAUTIONS Carefully 'ollow the ):r n ad Installation
operatIon and cleanrng InstructIons furnIShed With these heaters Follow the InstructIOns on the nameplat'" 01 each heater and use ,n accordance Vltn National
State and Local Codes or the authonty havlOg JUnsdlctlon Adequate lentllatlon must always be provided In accordance With the codes

SPACE-RAY
A DIVISIon of Gas-Fired ProdUClS Inc

PO Box 36485 Charlotte NC 28236 Telephone (Toll Free) 1-800-438-4936 (704) 3723485 Fax (704) 332 5843

ooynghl1992 GFP INC 69510M
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APPENDIX E PHOTOGRAPHS OF THE PLANT
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rOToBa~ npOJJ,yKLv,m JIA3a
LAZ fimshed productIOn

CTaHUI1~ nepeKalJICI1 KOH)J.eHcaTa
Condensate Recovery Pump Station
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Bbl6poc napa BTOpH'-IHOrO BCI\HnaHIDI BaTMOC<pepy
Dramage mto the Atmo~phele

IToTepH TenJla BnapOnpOBO,ll,e
Heat losses 111 a steam plpelme
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faJIbBaHHQeCKHe BaHHbl

Electric platmg tanks

TIapo-BO)l}lHOH Tpy6'IaTbIH TeoJIoo6MeHHI1K ropll1lero BO./lOCHa6JI(eIUIll

Steam & water hlbe heat exchangel m the hot water supply system
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CTaHL\MH c60pa M B03BpaTa KOH,LJ:eHCaTa

Condensate ColIectlOHs 11,,(, vvel'y Pump StatiOn

H30JUlU1l1l naponpOBOJJ,OB

Steam pipelmes msulation
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TIapoc6opHblti KOJlJleI<T0p

I
Steam headel
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APPENDIX F ABBREVIATIONS AND MEASUREMENT UNITS
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CCD

I CHP
CIS
ESCO

I ECO
FIg
hrn

I LAZ
tel
USAID

I VAT
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ABBREVIATIONS

- condensate contammatIOn detectIOn system
- Combmed Heatmg Plant,
- Commonwealth ofIndependent States,
- energy servICmg company
- energy conservatIon OpportunIty,
- figure,
- hryvma,
- LVIV Bus Plant
- telephone,
- Umted States Agency for InternatIOnal Development,
- value-added tax,



MEASUREMENT UNITS

barg - atmosphere gauge
BTU - Bntlsh thermal umt
°C - degrees Celcmm
cm2

- centimeter squares
of - degrees Faranhelt
g - gram
Gcal - glgacalory
GJ - glgajoule
h - hour
kcal - kllocalory
kg - kIlogram
kgf - kilogram-force
kV - kilovolt
kV-A - kllovolt-amper
kW - kIlowatt
kW h - kilowatt hour
Lm -lumen
m - meter
m2

- meter squared
m3

- meter cubed
mm -mmute
MJ - megajoule
rom 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 hnvma - local currency urnt
Ihnvma = US$O 54 as ofDecember 1997

ConversIOn factors

1 cal = 4 187 J
1 Ccal=4187kJ=3 968 BTU
1 Gcal=4187x 103 =4187GJ
1 BTU = 1055 J = 1 055 kJ = 1 055 x 10 3 MJ

Power

1 W = 36 X 103 J = 36 kJ
1 kW=3 6x 103 kJ=3 6MJ=860Ceal
1 MW = 3 6 x 103 MJ = 860 Ccal
1 Ccal= 1163 x 10 3

1 Gcal = 1163 kW = 1 163 MW
1 kW = 0 102 HP (bOIler)
1 kW = 1 34 HP (mech)

Pressure

I kg/em = 1 atm
1 atm= I01325kPa=0 I Mpa
1 bar = 10)Pa = 100kPa = 0 1 Mpa

Leneth

1 mm =0 03937 In = 0 00328 ft
1 em = 0 3937 In = 0 0328 ft
1 m = 3937 ill = 3281 ft

1 gram = 2 2046 x 10 3 Ib
1 kg = 2,2046 Ib
1 t = 1000kg = 2 2046 X 103 ft
Area

1 cm!= 0 155 square III = 1 076 x 10 3 ft
1 m! = I 55 X 103 square In= 1076 square ft



Volume

1 m3 = 35 31 ell :ft = 1000 1
11 =35 31 x 103 ell :ft
11 = 0 264 US gal

Heat content

1 kJ/kg =0 43 BTU/lb
1 kJ/m3 =2684 x 10 3 BTU/ell ft
1 MJ/m3 =26 84 BTU/ell :ft
1 Ceallm3 = 4,187 kJ/m3 = 0112 BTU/ell ft

Temperature

°c =0 56 (Dp-32)

I
I
I
I
I
I
I
I
I
I
I


