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Avstract

ENERGY SAVING IN INDUSTRY - TRAINING OF LOCAL STAFF
LP/PAK/8 11-51

Objective: The main objective of the activity was to

train local staff in the use of energy measuring instruments
in the procedures for industrial energy audit surveys and
collection of data required for effegtive energy conservation.
Methods of snalysing data collected to obtain monitoring and
targetting figures for specific industries were covered. Any
use of renewable resources was considered in the specific
industries covered and economicBof various methods of energy
management and conservation were describecd.

Duration of Activity: One «and a half months.

Main Conclusions and Recommendations:

_ The main conclusion was that the almost complete lack of

1.

2.

3.

instrumentation in the form of steam meters, water meters,
fuel meters and temperature indications on the plants visited
precluded eny detailed energy audit. Instruments provided
for use of local staff under a previous part of this project
were of a sophisticated nature and due to faults developed in
their cperation some were either not indicating or giving
suspect readings. lLocal staff were therefore unable to carry

out complete energy audits and were severely restricted in
achieving ary detailed results.

It is recommended that simpler and more robust instruments
are considered so that not only can instruments be serviced
locally but more audit teams could be equiped in the future
80 enabling an increase in energy audits.

It is recommended that all Energy Statistics are given
4in 8I-units. '

It is roconnended that an Energy Manager be appointed at
esch factory.
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Introduction:
The project activity was defined as :-

1. To train local staff in;

a) Procedures for industrial energy sudit surveys
and collection of data required for effective
energy conservation.

b) Analyses of data collected including the analysis
of total energy demand, peak ene demand, waste
heat recovery at the plant level ving the
performance of steam boilers and leading to a
reduced consumption of fu¥l oil, gas, coal etc.
without affecting induatrial output.

¢) Puel substitution including .tbe utilisstion of
renewable sources of enorgy in the industrial
sector.

d) Economics of various methods of epergy amsmsgement
: and conservation. .

e) Handling oqniplani*éupplied under the project.

The activity was pert of the implementation of an integrated
programme of energy savings.

The activity commenced in Pakistan on 26 March 87 and lasted
until 3 May 1987.

All the original objectives of the activity could not bde
achieved due to the almost complete lack of instrumentation
in the form of steam meters, water meters, fuel meters and
temperature indicators on the specific plants visited.
Similarly important instruments provided under a previous
part of this project had developed faults and could not be
maintained locally so that local staff were severely rest-
ricted in the amount of data that cculd be collected to
enable them to carry out complete energy audits and provide
detailed analysis and recommendations.

Nevertheless with the data available competent work was
curried out and sudits and recommendations were made for
each factory visited.




Recommendations:

#

1. The instrusents provided under the previous part of this
contract are of a sophisticated nature. Spares jncluding a
specisl flat pover pack cannot be obtained locally so that
even if the instruments themselves csn be made functional in
local workshops they will be inoperable until spares can be
delivered. JNurthermore normal maintémance involves samding
the instruments away and if a serious fault develops local
staff are comspletely unable to carry out audits. It is,
therefore, recommended that simpler and more robust instruments
are provided so that not only instruments can be serviced
locally but more audit teams could be equipped in the future
s0 enabling an increase in energy andits.

Instruments shouLd include :-

a) Boiler Combustion Efficiency Testing:

*Fyrite®, Baccarach or Brigon CO, or 0, flue gas
enalyser complete with thermometer and smoke density
ssasuriag unit.

%) Husidity Measuresent:
Wet and dry buld swing thermometer.

¢) Draught Gauge an Air Velocity Measurement:

Water manometer complete.

d) Temperature Measurement:

Various short tail and long tail vertical and horizoncal
dial thermometers for liquids anl flue gases. Ranges;

0 - 100°c¢
0 - 200°c
100° - 350°C

These instruments should be procuradble locally either being
of indigenocus msnufacture or obcainable from local agents.




S

2. During the work on analysing fuel data and costing

recommendations great difficulty was encountered because

of the non coherence of data units and in some cases
ambiguities (e.g. the previous part of this project used

'M'to be 1060 whilst the Pakistan Energy Year Book 1985 used "M" to

mean 103) (gas prices were given as Rs. per MCFT). It is
strongly recommended that the government comvert gall statistics
to the SI systen,

It is recommended that the Government consider a
campaign  to encourage industry to appoint Energy
Managers at- each factory. These Energy Managers
should be of nahagerial status with sufficient
‘authority to enable their recommendations to be
implemented. They should be responsible for the
accumulation of all data on energy including
quantities purchased, costs and analysis of use

on the factory. The setting up of targets or

normg for energy used per unit of product should be
a prime consideration so that monitoring and target-
ting can be undertaken. Day to day good housekeeping
should be an ongoing concern.
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Activities and Output General :

Three factories were selected for the purpose of the
activity. They were;

a) Pakistan Tobaco Industries - - Mandra.
b) Alliance Textile Mills Ltd. - Jhelunm,
¢) Heavy Foundry and Forge - Taxila.

The local staff interviewed the various officers at the
factories and obtained data relative to the auditing of
energy using activities with instruments provided by the
first part of this project. 6 The possibility of fuel subs-
titution particularly with regard to the utilisation of
renewabls sources of energy was examined.

Readings were taken by counterpart staff of a large
number 6f parameters relative to energy use., The heuristic
method of training was used that is counterpart staff
took data and readings themselves in order to gain nece~
ssary experience of the use of instruments and the import-
ance and relevance of different types of data.

As has been stated before the activity was severely
restricted by non availability of some instruments but
much valuable experience was gained particularly with
regard to the use of that data that was actually processed.

The use of data towards energy conservation was covered
by using a series of examples. These have been appended as
Annexes and are designed to be models for the application of

present and future energy audits so that energy saving actions
can be quantified.




Instruments supplied first part of this contract included :-

a) Infrared Pyrometer.
b) Exergen Heat Radiation Scanner.

The Infrared Pyrometer originally showed no reading but
after some attention did register. However the readings
obtained were suspect and could not be relied upon. This

meant that readings at the Heavy Foundry and Forge at Taxila
vere limited.

The Exergen Heat Rediation Scanner is processed by a
special flat Polapulse Battery pack. Batteries supplied
under the first part of the contract (12) were all dis-
charged and no readings could be taken as these batteries
are not available locally. This meant that any raediation

loss could only be estimated and therefore analyses

such as overall boiler efficiency lacked actual measure-
ments. losses from furnaces were also impossible to measure,
Neverthéless the application of these instruments were
appreciated by counterpart staff. As well as the principle
-used as examples in the Annexes calculations were also
carried out on the basis of coefficients of performance of
refrigeration plant and on the use of Psychrometeric Charts
to determine excess moisture content (provided by steam) in
air which is required at a specified Relative Humidity.
This was done in the case of the Pakistan Tobacco Industry
and lagge savings were identified. '

Detailed Energy Audits and recommendations are given in
Annexures X1, XII and XI1l
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Utilization of the Results of the Activity.

It ia expectad that the findings and recommendations in the
Energy Audits carried out will be communicated to the factories
which were subject of thg activity., .Dependent upon how much of
the retomhéndations are carried out by the factories concerned
considerable economic energy savings can be made.

Furthermore with the experience gained and examples of energy
saving exercises appended to this repopt further energy audits
can be carried out and recommendations made leading to énergy
savings on a national scale. -

It should be protad that in this pert of the project the

energy surveys aid audits produced from data obtained were

the vork of the counterparts themselves as opposed to those
carried out in the- first part of the project when counterparts

were not involved in the analysis of data or saking recommenda-
tions.

TQia part of. the project was therefore invaluable to the
counterparta,

Conclusions.

It is concluded that without the personal involvement of
counterparts in all parts o} energy surveys and audits includ-
ing calculations and full understanding of the detailed basis
of any recommendations made further work by counterparts or
their staff or successors will be severely haspered if not
impossidble.




ANNEXURE-1

COUNTERPART STAFF

1. Mr. Mohammad Iqbal DGNRER
Director (Incharges.

2. Mr. Shahab Alam, DGRRER
Deputy Director (Technical)

P Mr. Sher Mohammad Khan, DGNRER
Assistant Director (Technical)

4, Mr. Mohammad Bashir, DGNRER
Sub-Engineer.

5. Mr. Muzaffar Hussain Shah, DGNREk
Assistant.

6. Syed Azhar Abbas, DGNRER
Stenotypist.

7. Syed Arshed Hussain, DGNRER

: Stenotypist.

8. Mr. Dildar Hussain Shah, DGNRER
Driver.

9. Mr. Ghulam Nabi, DGNRER
Naib Qasid.

10, Shahid Pervaiz, DGNRER

Draftsman.




ANNEXURE-I I

Heat in Bteam

The total heat in saturated steam consists of two main

parts - the sensible heat eand the latent heat.

a) Sensible Heat: The sensible heat is the heat which
actually causes temperature increase (that is it can be
sensed (sensible). This sensible heat is required te raise
the temperature of water (a liquid) to boiling pcint at
which temperature eny additional heat will not be followed
by a temperature increase but will contribute to changing

the state of water (a liquid) into steam (a gas).

b) Latent Heat: The heat required to change the water
to steam is called the latent heat. Both the sensible heat
and latent heat required to chamge a given quantity of water

into steam depend upon the pressure on the liquid.

¢c) Total lieat of Steam: The total heat of steam comsists

of both the sensible heat and the latent heat.

Example 1:-

Sensible Heat. JThe sensible heat in water in kJ/kg. is

found by multiplying the temperature of the water in degrees
centigrade by 4.187 approximately.

Sensible heat in water at 2S°C
= 4,187 x 25 =104,68 kdJ/kg.

Sensible heat in waté; at 60°C
= 4,187 x 60 = 251,22 kJ/kg.

Note: The 'sensible heat' is a term which is now superceded by the

term 'specific enthalpy of water' but 'sensible heat' is used
throughout this repore.
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Latent Heat: The latent heat is obtained from steam
tables.

Latent heat in steam at 7 bar.
= 2047.7 kJ/kg.

a
Note: The "Latent heat" is/term which is now

superceded by the term "specific enthalpy of

.evaporation” but "latent heat" is used through
this report.

Total Heat:

The total heat (Specific enthalpy of steam)

is obtained from steam tables.

total heat in steam at 7 bar.

= 2769 kd/kg.
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Combustion Efficiency:
The efficiency of a boiler will depend upon

a number of factors - for example, radiation losses,
amount of flow-down etc but the most important parameter

is pnormally the efficiency of combustion.

iny fuel requires Oxygen to burn some fuels
such as rocket fuels and explosives - may contain their own.
intrinsic oxygen but the vast majority require the supply
of oxygen from an external source, This again is in the
normal case supplied by air which has seme 20.9% by volume
of oxygen in its make up. The remainder is mainly the
in,er.c gas nitrogen which does not burn. The ideal ratio
between the fuel and air to produce complete combustion and
no excess air is turned the stoichiometric ratio. Inpractice
this minimum emount of air is rarely achieved and certainly
never in the case of the medium to small industrial boilers.
It is normally necessary to provide a considerable amount of
excess air to provide complete combustion due to the inade-
quacy of the burner system to provide complete mixing with
combustion air. Too little combusticn air will mean that
fuel passes through the boiler and remains unburnt so being
wastcd and giving a low efficiency. Too much combustion air
on the other hand means that the heat from the fuel is not
only going to provide heat to the boiler and to the requisite
volume of flue gases, but is also going to heat up large
volumes of excess air which pass out of the boiler, without
doing any useful work. <+he ratio of oxygen to fuel cannot
practically be measured at the intake of boilers snd in any
event would not show bhow the fuel and oxygen were being used.
Measurements are therefore taken as near to the outlet of
the boiler as possible and will show the amount of excess

air and courled with temperature readings can be used to
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calculate combusticn efficiency. %1hese calculaticas are

aow-e-days shortened by the use of tables, charts or specially
designed instruments containing circuits which can take into
account smbient temperature, flue gas temperature and oxygen

percentage by volume and show a direct reading of efficiency.

1t should be mentioned at thisg stage that there are
two different combustion efficiencies which are used. These
depend on whether the net -(on lower calorific vallfz) or gfoss
(on higher calorific value HCV) of tHe fuel are used. The
BCY &8 used in the UK and the USA but most European conntrioa.
use the ICV for calculating efficiencies. The difference
between 1CV end HCV is that the ICV disregards the samount of
energy required to éonvort the hydrogen in Lhe fuel into steam.
With fuels having little or no hydrogen in their make up the
LCV and HCV and the respective combustion efficiencies will not
differ a great deal but were the hydrogen content is appreciable -
as in the case of o0il fuels and more-over matural gas the
efficiencies will vary considerably for example with o0il fuels
this could be say 6 percentage points e.g. combustion efficien-
cy HCV - 76% - combustion efficiency LCV - 82%, It is there-
fore exceedingly important to know whether _.> not efficiencies
are based upon HCV or ICV. This point was not highlighted in
the original report and it is assumed that HCV® have been
used. Moreover boiler plant literature may not always state
upon which basis (HCV or LCV) stated efficiencies are obtained,
Continental European boil'ers although of the same or less
actual efficiency as UK or USA boilers will claim higher effi-
ciencies than the UK or USA boilers. Similarly to take these
figﬁres and expect to achieve them with table, charts or
igstruments based on HCV will obviously be impossibdle.
Following on the previous report and instrument provided HCV

is used ip this part of the project.
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It would be noted that a smoke test should be
taken in conjunction with the flue gas oxygen Cor Carvon-
dioxide) analysis. Smoke is obviously a result of incomplete
combustion of fuel and éhg burner should be adjusted until
this as heen brousht.to an acceptable level (No.1 on the

smoke scale).

Example Using Charts: An oilfired fire tubed boiler has

a flue gas temperature of 232°C and the flue gas analysef shows
an oxygen of 7.8. With an ambient temperature of 20°C the

flue gas loss is shown to be 18% giving a combustion efficiency
of 82%. ’
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Overall Boiler Efficiency.

As has been stated the overall boiler efficiency
depends upon other ﬁarane;ers than the combustion efficiency.
The emount of blowdown required will obviously detract from
the amount of stear béins.produced as will the amount of
radiation.lcg‘. Although it may be possib;e to measure the
smount of blowdown this is m;rely done .and it is normally
carried out on an ad-hoc basis of a given period of time per
shift or day etc. It is obvious that reducing Blowdown will
increase steam output. 1t is also possible to t:i to recover the
heat from b‘loﬁom by various means for example in the case
of continuous blowdown a heat exchanger for pre-heating the
feed water cbuld be employed. Radiation losses are dependent
’upon the degree of insulation of the boilers. Old boiler:
plant in particular may be badly insulated originally or the
insulation may have become defective. In these cases improved
insulation may be justified. Radiation losses may be measured
directly by means of the Exergen Heat Radiation Scanner provi-
ded under the first part of this project. Unfortunately during
the current period this instrument was not operating due to
the run down of the special f;at povwer patk which is not
available locally. The alternative to this is to assume that
the boiler ﬂﬁll (in the case of fire tube boilers) is
regarded as a large diameter pipe containing hot fluids at the
temperature of steam generation - heat losses from charts
provided under this part of the contract can be used to
ascertain.losses when used with various thicknesses of
insulation. %The input of heat to be boiler consists of

three main parts :-~




a) Heat contained in the fuel.

b) Heat contained in the combustion air.
c) Hdeat contained in the feed water.
a) The heat in the fuel is given by the

value. As stated in this part of the project the HCV is

used. Therefore with a given velume of fuel the heat contain-
ed can be found; if in the case of liquid fuel the epecific
gravity is known. The boilers seen on this part of the project
were all fired with No.6 fuel oil which bas a given calorific

value (HQV) of 42938.5 kJ/kg. or 41,131 kJ/1 at .96 approx.

srecific gravity.

b) The heat contained in the combustion air is almost
always given by the ambient temperature of the bBoiler house.
That is the air which is being drawn in to the boiler. 1In
some special cases, however, the combustion air is preheated
by some means. The commonest methods is to draw the air over
the outer shell of the boiler between it and some outside :
casing. This waé the case with the water tube boilers at the
Hieavy Foundry and Forge and this would make the temperature

of the combustion air difficult if not impossible to éstablish

with any accuracy.




c) Heat contained in the feed water can easily be ascertained
by taking the temperature in c® and multiplying by 4.187 to give a

value of kJ/kg.

e.g. Feed water temp._rature is 55°C therefore
heat contained in each kg. = 55 x 4.187
= 230.3 kJ/kg.

This heat is of course not provided by the
fuel and should therefore be deducted from
the total heat of the steam when establishing

the part played by the fuel.

With the oil fired boiler previously quoted
having a combustion efficiency of 82 percent
the overall efficiency may be only 75 percent

as follows:-

Flue gas loss 18 percent

Radiation etc. loss 4 "

Blowdown loss 3 "

Total loss 25 "

Overall Boiler Efficiency = 100 - 25 = 75%

The direct method would be to meter the quanitty of fuel being actually
used to provide an actual quantity of steam. This is why it is important
that individual boilers are provided with fuel meters and steam meters

(or failing that water meters ).




A boiler uses 500 litres of furnace oil and the quantity

of water supplied to the boiler is 6000 .. The boiler in operating
at 8 bar and the feed water temperature is 50°c. Assuming that
during the test period there is no blowdown what is the efficiency

of the boiler (HCV)?.

From previous work we know hat furnace oil has a HCV of
41,131 kJ/1. The heat supplied is therefore (41,131 x 500) kJ. As
there is no blowdown all the water will be produced as steam. The

fuel will have provided all but the sensible heat in the feed water.

Heat from fuel in each 1 kg of steam
= 2774 - (4,187 x 50)
= 2564.65 kJ/kg.

Assuming 11 of water weighs 1 kg. (not quite
accurate as temperature is 500C) we have produced
(6000 x 2564.65) kJ from (41,131 x 500) kJ of
furnace oil.

The efficiency is therefore

16000 x 2564.65
41131 x 5000

100 = 74.,8%

1f blowdown normally accounts for a loss of 3%
the overall efficiency will be 74.8 - 3 = 71.8%.




ANN=XURE-V

Cost of Stesm.

The cost of steam is a composite one consisting
of all boilers house overheads such as labdur, electricity,
Nater treatment, general factory adrministrative costs,
maint=uance costs, water costs and of course fuel costs.
Without detailed boiler house accounts assumptions have to
be made regarding the contiibution of each cost to the total
cost. In UK a normal figure would iz that 85% of the total
is due to the fuel cost but with lowér labour costs in
?ﬁkistan it may be reasonable to assume 90% in fuel cost.
Thereforo very roughly we can say that almost all the saving
in gteam, costs is reflected by the fuel cost to produce it, as
the other.charges--are mainly fixed and will not alter at the

margin,

Example: i
What is the cost of 1000 kg. of steam at 8 her.

(with feed water at 50°C) produced from furnmace oil at Rs.1.62
per litre when the boiler is operating at 70 percent efficiency

1000 kg of steam contain

1000 x 2774 - (4.187 x 50) KkJ
- 256"’06“' x 1000 kd.

11 of oil at 70 percent efficiency will
produce (41,131 ¥-0.7) kJ.

Cost of 1000 kg of steam

- 06“ P9 1000 X 1.62
—‘%-JWO—.’_-— s Rs. 144,30




ARNEXURE-VI

Heat in Condensate.

Any heat in condensate returned to the boiler
will obviously contribute to the heat total. Increasing
the temperature and/or quantity of condensate return will

reduce fuel costs.

Example :

1500 kg of condensate per hour at 80°C is
returned to the boiler operating at 75% efficiency to
replace 1500 kg of mains water at 20°C. What is the
saving in fuel costs if the boiler is working 7000 hours
per year ?

Condensate recovered 1500 kg/h

x Hours per ar. 1.0_%-;
per ye T 500, g/y

Extra Heat in condensate above feed
water = (80-20)x 4.187 kd/kg.
= 251 .22 kJ/ks.
Heat recovered = 251.22 x 10,500,000 x 10° GJ
= 2,637.81 GJ.

r'd

Boiler efficiency = 75 percent therefore

required heat from fuel
2637.81
= 0.75 = 3,517 GJ.

1 litre of o0il contain 41,131 kJ.

6
1 1 .
1&27;3§—Jl——- 1 are required = 85,507.2 1

which at Rs.1.62 per litre
= Rs.138,521.7 per year.
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ANNEXURE-V11

Reduction in Steam Demarid - Solar tnerpgy.

It is obvious that reducing stcam demand will reduce fuel
costs. An example from & process plant demonstrates the
methods of calculating savings and also shows the possible

use of solar energy.

Example:
Washing water is required at 60°C at the
rate of 1000 1/h . Normally the water is provided by
mains water at 20°C heated by direct steam injection. If
by the use of solar panels the supply water temperature
is increased to 40°C whzt is the percentage saving in
steam? What is the cost saving per year if the process
is operating 7000 hours per year and the boiler is operating

8 bar at 59% efficiency and steam main losses are 15%¢

Heat required to raise 1 1 (1kg) of water
through (60 - 20)°C = 40 x 4.187 kJ = 167.5 kJ therefore
heat required for 1000 1

= 167,500 kJ.

Heat required in steam = 167,500 kJ
Heat required at boiler - 167,500
outlet’due to mains losses. .gg

= 197,059 kJ.

Heat content in steam at

8 bar. - 2'77"‘ kJ/k8°
': %&2&2_ = 71 kg of stcam are
’ required,

With water supplied at 40°C heat reguired
= (60 - 40)°C x 4.187 = 83.75 kJ/1
and only 35.5 kg of steam are required

therefore saving .
" 2832 x 100 - 50%.




If the process operates for 7000 houss per year
1,97,059 x 0.50 x 7000 kJ are saved at boiler outlet
per year.

=197,059 x 0.50 x 7000 x 10°

= 690 GJ.

GJ

As boiler efficiency is 55% the fuel oil is required to

provide -82%5 GJ.

= 1,258.5 GJ

1 1. fuel oil has a HCV of 41,131 kJ
6

.* 1litres required = g2t X 10
g ?

= 30,500 1
and Rs. saved at 1.62 Rs/1

If a payback of 6 years is acceptable for
the use of solar energy the expemnditure of 6 x 50,000
= Rs.300,000 is justified.
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Losses from Hot Pipes or Burfaces.

Al]l hot surfaces radiate heat and also lose heat by
convection. These losses can be calculated from first
principles but this is ; very laborious process and tables of
charts are normally used. . Charcs showing losses from insulat-
ed and bare pipes have been léft for use by personnel. Al-
though losses have been given for pipes only,larger_sufaces
can reasonably regarded as correspanding to pipes of 500 mm
diameter, It will be noticed . that even'the thinnest insulation
‘reduce < heat losses by some 90% so that evem if the econmomic
thickness of insulation is not applied it essential that some
insulation is applied. The use of the charts is adequately -
described in their accompanying notes ané will not be

repeated here.

Example:

A steam velve on a 100 mm pipe is uninsulated.
The pressure of steam is 10 bdr and the boiler efficiency
is 55 per cent and the operating period 7000 hcurs per year
Assuming a two year pajback as acceptable what amount of

money is justified in providing a valve insulation box ?

The temperature of steam at 10 bar is 184.13°C,
Assuming that the average temperature of the outside
of the valve body is 150°C the heat loss will be

eQuivalent to that from/100 mm of pipe.
1mof

From charts = 850 W

‘herefore loss per year = 850 x 3600 x 7000 x 10°
GJ

= = 21.420 GJ
And for 2 years = 42.84 GJ,.




42.84 GJ are lost but with boiler efficiency

of 55%
42,84

- 77.89 0 GJ.

.GJ must be provided by fuel

As the HCV of fuel oil is 41.131 kJ/1
6

<89 x 10 ]
- 1%7?'31— - 1,893 1.

and at Rs.1.62 per litre = 1893 x 1.62
= Rs. 2,062

Therefore Rs.3067 is justified if a two
Ye~r payback is required.

(For a 1 year pay back half this amourt
i.e. R8.1535 is Jjustified).
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Calculation of Power Factor(I'.F)

The importance of power factor to the supply
industry is that all the suprly system, power generators djig-
tribution calles transformers, switch gear etc. have to be
provided to carry current some of which as for as the user is
concerned is wattless, that is it does no work and does not

2R 1osses in the distri-

register on a kwh meter. Furthermore .I
bution cables will be greater than if th® user uses the current
supplied efficiently. The user is encouraged o yge a P.F over

0.85 as charges are applied if the actual P.F is less. It is not
proposed to examine the detailed theory of P.F but it will be
useful to be able to calculate P.F from standard electricity bills.
Exenp?~ '

The electricity bill shows (inter alia) the

following readings.

kWH - 3826560
KVARH - 1772800

What is the power Factor?

From the vector diagram cos ¢ = FF

(4
Abks 382666,

\

HAVA
> 177284°

ces ¢ = F

By caiculation the by hypotenuse of the vector diagram is 421727.7

d ¢ = 3826560 = 0,907
an cosf E 5.7

P.F L 009
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Economic Criteria.

‘There are pumerous methods of economic
appraisal. The particular method used will usually depend
on that accepted by finance departments as most suitable
to their own situations. For example small private industry
may look for relatively simple methods whilst large goverament
departments will use more sophisticated techniques. It is
proposed to outline three variations which can be used. They are;
(a) simple paybaék (b) Lowest .cost in Use (c) Techniques using

Discounted Cash Flow, Test Discount Rates and Net Present Value.

Saz Simple Payback.

Simple payback has been used as a criterion in the
first part of this project. It is an extremely simple method and

now a days is considered outdated.

Lxample:

With gas at HRs.3.33 per o

and a boiler efficiency
of 75% based on HCV a 25 mm pipe operating at as shown in the

table below: !

1] ) LB []
Thickness ; Heat E Cost of E Installed Cost E Payback
of Insula- loss , Beat Loss | of insulation ! period
tion mm E W/m ErRs/annum ! Hs./meter ' Years.

] 1 [] [ ]

Bare ' 78.00 173.8 . | - bo-
[ ] ] [ ] ’
— - a
9 1 21.57 | 20.4 ! 51 ' 0.9

] (] [ ] ]

A [l [l '

' I H ) '

13 {1 17.80 E 16.8 ' 58.5 ' 1.03

[} 1 ]

- E ] F
19 ' 14,50 | 13.8 .87 11,45

[} [} ] '

] E " f
25 112,50 ! 11.7 ' 112.5 11,81

: 1 H : H
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b2 Lowest Cost in Use.

The lowes§ cost in use is a technique which

establishes the benefits of taking different conservation

actions against costs and produces a point at which additional

counservation aétion actually starts to increase tot;l

costs. The periéd of review is not limited and is extendzcd
only so far as an increase in total costs are indicated.
This principle can be illustrated graphical in Fig. 1

It should be noted that although smooth curves are indicated
in real life there may be steps in the lines as for example
insulation thickness will not increase by infinite steps but

more by predetermined thicknesses dependent upon manufacturers

products.

¢

“

N

L

! v
TTIRICRAESe 0F 90 Sulatin >

Example. ’=Z7 &

A 50 mm bore pipe operating at 100°C os to be
insulated. The boiler efficiency is 75% using HCV and the fuel
cost Rs.5.1/litre. The pipe will be in use for 5,400 hours per

year and the evaluation period is 5 years.
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Total
Cost

Installed
cost of

Cost of heat
op

loss over
evaluati

N

Cost
factor

Thickness
of insula-

tion

Nil

lllll

63

lllllllll

75

* .Lowest cost in use and economic Thickness.
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Discounted Cash Flow. 2

Discounted Cash Flow is a technique which takes
into account the interest rates which are considered to be
relative to the project. It will be evident that if a sum of
money is invested in a p;oject for the purpose of energy
conservation bringing in a saving in energy costs the same
amount of money could be iuvested in some financial areas which
would also produce an income. Similarly if money is borrowed
to finance an energy couservation project the interest payable
on this loan will have to be set against any energy cost savings.
It must be emphasised that this technique does not take into
account inflation across the board. If it is assumed that
certain costs, for example energy costs, will increase at a
greater rate then other costs a different test discount rate
should be used for the fuel costs. For example if energy costs
are expected to increﬁse 2% per anpum in real terms (real terms
means relative to a total basket of other costs) then the
relative Test Discount Rate (TDR) used for energy costs or
savings would be 2% less than the test discount rate used for
other costs. Using this technique it is normal to set a period
for the time reviews e.g. life o; the project.

By bringing all costs present and future (discounted
in line with whatever discount rate is decided upon) a Net
Present Value (NPV) can be obtained which enables the choice of
projects to be made. those with the lowest NPV will be more
attractive,

To enable this technique to be used sets of tables
are available to give appropriate factors for different interest

rates and evaluation periods.
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DISTRIBUTION

ENERGY
BY TYPE

By COST

FUEL OIL
84.04°%

FUEL OIL
64-45 s

ELECTRICITY
35.55°%

15.96 */s

INDUSTRY

PREMIER TOBACCO
BY COST AND BY TYPE OF ENERGY CONSUMED




BOILER

PREMIER TOBACCO INDUSTRIES

Assuming 90% of the fuel oil is consumed in the boiler
DETAILED ENERGY USE & COSTS

Nonth Tetal 011 903 of Ol Energy-  Glesn ) Actual Steam 3team Produ- . Fyel oil Saving in
Consuned consuned GJ Production Produced ction at 78% Saving Rs.
Litre iiten (100%) Xg _ (53%) Kg _ efficiency Kg
January & 47275 k2547,5 1750,02 369272.79  203100.03  288032.77 12546.05  20324,601
February 33200 - 29680 1228.99 259330.65 142631.85 202277.90 8810.76 14273.43
Harch 38990 35091 b3, 32 304557.29 167506.50 237554 .58 10347, 34 16762 .6¢
april 40960 33864 1516.25 319945.29 175969.%0 24G§557.32 1¢87C.15 17609.64
Nay 40550 35495 1501.C7 3116742.71  174208.49 247059, 31 ©1C761.3%  17433.77
June %875 33187.5  1365.03 298036.68  158420.17  224668.61 6706 . 05 15853.40 1
July 40225 36202.5  148.17 314,206,086  172892.244  248075.18 10675.09  17293.64 -
August 32450 29205 1201.23 253472.28  4s9W09.754  197708,378 8611.73  13951.0025
September 33000 29760 1221.59 257768 .42 141772.631 201059.% 8757.69 14187.45
October 42556 38300.%  1575.33 33241100 762828.55  259281.28 11293.70  18295.794
November 40250 36225 1439.97 314399.36 172919.6k  245231.50 10681.73 17304, 402
December w575 40117.5 1650.07 348182.65 191500.45 271582.467 11829.51 19163.80
423815.4 17431.95  3678324,18 2023078.29 2869092.86 124971.2C 202453, b

Pay back period = 660000

s 3.26 yeoars.



PREMIER TCBACCO INDUSTRIES MANDRRA

FUEL OIL CONSUMPTICN

tlonth Liters M.T G.J Cost Rs./GJ
January 85 47275 45.38 1949.97 83931 43,04
February 53200 31.87 1369.45 59100 43,15
larch 38990 57.43 1608. 37 67640 42.05
April 40960 39,32 1689.58 68733 40.68
May 40550 38.92 1672.39 65228 39.00
June 36875 35.40 1521.14 59839 39.34 ?
July ~ 40225 38.62 1659, 5¢ 63951 48.54
August 32450 31.15 1338.52 51818 38.72
september 33000 31.68 1361.29 52059 38.24
Cctober 42556 40.85 1755.32 67848 38.65
November 40250 38.64 1660. 36 55251 33.34
December 44575 42.79 1838.77 69839 37.98
452.05 19424.57

765337

* Based on 0.96 sp. gravity for ¥. Oil. 18500 Btu/;b is beating valve of F.0 = 42,97 GJ/N-T
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IRENIER TOBACCU INDUSTRIES BOlLER

Type of Boiler = lLoco Type
No cof Boilers = Two
One stand by (200C 1bs/hr)
Manufacturiog date of boiler = 1945
Date of installed = 1972
Length = 20 Feet
- Length of furnace = 7 feet
Breadth = 5.25 feet
Height = 6.75 Fect
Type of insulation = Good
Temperature of the Feed water = 140-160°F
Pressure (Rated) = 225 Fsi
Presure (Opersting) = 120-150 Psi

Capacity (Rated) = 6000 1bs/hr
Capacity (operating) = 5000-6000 lbs/hr
Deating Surface = 1000 £t°

No of burners = One

The boiler being of the loco type could not be
expected to hav2 an efficiency greater than 65% in the vest
possible cnndition. Unfortunately actual rcadings could not
be taken ss no hole .or flue gas analysis existed and the
factory manarement did not permit 2 hole in the fiune to be
drilled. The efficiency had Lherefore to be estimated and
bearing in mind operating conditions, the figure 09 55%
cefficiency was assumed and the calculations are msde on the

basis of 5%% efficiency.
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It is estimuted that if a new boiler is installed
wi?h efficiency 78%, then there will be fuel oil savingo
124971.20 litres which will ;ost Rs.202453, 344 and if Lhe
cost of the new boiler (sccond hand) is considered Rs.660000
then the puyback period is 3.26 years. Therefore it is reco-
mmended that a new boiler should be instaTled with a provision

thut it can be operat8blie on Suigas/fuel ojl,

FREHIER TOBACCO 1NDUSTRIES

INSULATICK OF VALVE

ho of Valves = 2

Dia = 6" approximately
Temperature of Steam = 17500
Steam rressure = 8 bar

Heat Lost = 1150 Walt

HHeat loss/year = 12 x#§6009x 1150 x %00
10

= 1.9 GJ/year

Heat lost from the two valves/year » 29.8 GJ/year
Cost of tnergy = Rs.38.90/GJ
Saving = 29.8 x 38.9
s R8.1199,22
If these valves arc insulaled then the payback period

will be one year.



non

(a)

(v)

(a)
(b)
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PREMIER TOBACCO INDUSTRIES

.

INSULATION

There are only two pipe lines of stcam which found

jnsulaled, their delails are ac under :

Length = 10 feet (3m)
Dia = 1" (25 m)

Length = 10 feet (3m)
Dia = 0.5" (12.5nm)
Steam Pressure = 8 bar

Temperature = 175°C
Assume outside tempersture of pipe as 150&

lieat Loss = 3 x 280 = 840 Watt
Heat Loss = 3 x 190 = 570 Watt
To!'al lieat loss = 1410 Wattis

1 kwh = 3413 Btu

1 Btu = 1055.86 Joules

Heat Loss = 1410 Joules/Sec

« 110 x 60 x 60 x 24 x 300
10°

= 36.54 (J/year
Cost of GJ = Rs.38.00
= R8.1421 oao

1£ these pije-lines are insulated than the pay

back period will be one year.
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PREMIER TOBACCO INDUSTRIES

Cut- Tobacco Store

Dry buldb Tenperature - 27.4°C
Temperature Difference = 3.2°%
koom Temperature = 28.4%C

Size of Room = 30' x 60' x 15.5'
Humidity required = 74-76%
Humidity Calculated = 74%
Pgcking Section (Producticn Hall)
Bize of Hall = 90' x 120' x 15.5'
Humidity required = 55-6U%

Dry Bulb Temperature (i) 26.2 (ii) 26.6

Temperature difference = (i) 2.6 (ii) 3.5

Room Temperature = 25.2°C

Humidity Calculated = (i) 1% (ii) 74%

.ﬁunidity in cut-Tobacco store was found as per
requirements. While great difference was noted in the packing
section, here and humiditr is recorded as 81% and 74% while the

requirément is 55-60%

Inlet out side Temperature db = 5o°c

Relative Humidity = 0% 2

Specific Volume = 0.86 Kg/n
Moisture Content = .008 Kg/Kg

Actual Inside Conditions
Dry Bulb temperuture = 26.2
Wet Buld temperature = 23.6
Difference = 2.6

Relative Humidity = 80%

Moisture Contcnts = 0.018 Kg/Kg
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Required lnside Conditions
Relative Himidity = 60%

Moisture Conlents at this humidity = .01 Kg/Kg

Assume normally 80% frpm cooler and 20% from

Stesm. The moisture Contenls in the air

=014 - 008 = .006 Kg/Kg

Cooler gives = .0048 Kg/Kg

Steam gives = .0012 Kg/Kg

Leaving Cooler air centains = .008 + .0048 = .0128 Ke/kg
Therefore .004 Kg/Kg too much added from Steam specific
Volume = .86 Kg/m’

Volume of Hall = 51636 m5
Then .86 x 10 x 51636 = 433069.6 Kg of air in assuming

10 air changes per hour, one hour 0,004 K/g of air frcm Steam
Steam provided = .004 x 444069.6 = 1776.2 Kg ol Steam/lour
Saving of eéeam/year = 1776.2 x 12 x 300
= 6394320 Kg; of steam /year
The fuel oil has a value of 41131 Kg/1 and at efficiency

of 55%, it will provide
= 41131 x .55 = 22622 RJ/1
Since Steam pressure = 120 Psi = 8 bar
Total heat in Steam = 2774 KJ/Kg
lleat in feed water = 40 x 4,187 = 167.5 XJ/Kg
Heat provided by the fuel o0il = 2774-1675.5-2606.5 KJ /K¢
1 litre of 0il will provide = 22622 =B.68 Kg of, steam

Therefore Lhe net saving of oi1=6§24220= 736672.8 litre/yr

Saving in Rupees = 7%6672.8 x 1.62=Rs8.1193409,9
Energy Saving = 30303 GJ

Cost of Enerry = )is.38.9/G/

Total Savinpg, = Rs.1178786.7
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PREMIER TOBACCO INDUSTRIES ELECTRICITY

Month Power Factor
January 1986 0.74
February 1986 0.74
March 1986 6374
April 1986 0.74
May 1986 0.73
June 1986 0.73
RECOMMENDATIONS

Power factor measured was showing a result of :94, 96
and -47 while actual power factor comes out to be
0.74 and 0.73 this is a great discrepancy, which
shows that there is some fault in the working of
Capacitor bank. If it is rectified then the factory
should save Rs. 36,000 per year which it has to be

paid for low power facror.
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PREMIER TOBACCO INDUSTRIES MANDARA
ELECTRICITY CONSUAPTION

January 85 73890 . 266,01
Februsry 95480 343.73
March . 57000 205.:34
© April 63510 228.64
May 96980 349.15
June . 12470 44 .89
July 92080 356.68
August 105510 379.84
September 105020 378.07
October 100520 36%.751
'November 113020 406.87-
December 10208C 367.48
Total 1025000 3690




Kuel Cil

Electricity

Total

Fuel 0il

Electricity

Total

FPREMIER TCBACCC, INDUSTRIES MANLRA

GJ

- 1942457 = 7322222l x 100 = B4.O4% = B4.04 X 3.6 -=-302.54°

= 15.96% = 15.96 X 3.6 = 57.45°

= 35690 - %%?21‘:517— x 100

= 23114,57
]
]
RE.
= 765337 = £3823%s x 100 = €4.45% = 64.45 x 3.6 = 232.02°
« 422100 = “§21°° X 100 = 35.54% = 35,54 x 3.6 = ‘+27.54°
= 4187437




Managerial Office Officer
Canteen

P.“-D.

Engineering store
Material store
Non duty paid Cigarette Godown
Engineering Workshop
Boundary llghfl
Canteen Mosque
Total
Boiler Room

Cigarette making and packing

Total

1 20a 20 x 40

PREMIER TOBACCO TINDUSTRIES MANDARA

Tubesg

32 = 32 x 40 = 1280 watts
92 = 92 x 40 = 3680 watts

800 watts

3= 3 x 40 120 vatts

16 = 16 x 40 = d40 wautts

26 = 26 x 40 = 1040 ‘watta
23 = 23 x 40 = 920 Watt
8480 wWatt

16 = 16 x 4C a 330 watt
200 a 2C0 x 40 = 8000 Watt

8640 watt

Bulbs

1= 1 x 250
8 = 8 x 25

5= 5 x 200

'29 = 29x200

9 s 9 x 200

2 =« 2 x 250
2 = 2 x 250

250 vatt
2000 w#att

1000 ‘YWatt
5800 Watt
1800 Watt
10850 Watts
5CO watt
5Q0 watt
100C Jdatt

12 hours
works in &
day 300

days in ayear

Total 19330
datt
»19.330 KW

»250.52 GJ/yr

24 hours work!
in a day 300
days in a yr.

Total = 9640
Jatt
s 9,640 KW
9.640 KV

Total = 250.52 + 289,868
e 500.38 GJ/’I‘.
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PREMIER TOBACCO INDUSTRIES MANDRA

-— R

RECOMMENDATIONS :
ﬂetailed Energy Audit Survey of Premier Tobacco

Industries, h:l;'ld!‘a was conducted from March 31 to April

2, 1987. Necessary data was collected and process conditions
at different cections were checked by using the latest.equip-
nehts}instrunents evailable with the survey team of DCNRER.

From these results end snalysis made on the basis of the

data collected, foliouing recom.endations are made :-

i) Consideration should be given to the replacement
of Loco Lype boiler which is having lower effici-
ency by modern package type boiler which has a
higher efficiency of 78% and capable of producing
more steam. '

ii) Two valves of ¢ 6" approximately and 2 pipelines
of steam of length 3 m each é 25 mm and ¢ 12.5 mm
respectively found non-installed. leat loss from
ithe valves are 29.8 GJ/yr and from pipes 36.5 GJ/yr.
1f these valves and pipelines are insulated-tbgn a
saving of Rs.2580.62 per year cam be saved and

if these pipe llnes and valves are properly insu-'

lated then the pay back periou for insulation is ~

one year only.
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iii) Special altention.is fequired towards the Humidity
control in the packing Hall. It is required to
control the stcam in the pecking Hall and steam
tflow should be reduced, the prq?er control of Humidis

ty will save Rs.11,78,786.7 per year.

iv) Power factor measurementis were-ade by the Power
factor meter. The power factor readings were .96,
.94 and .47 while the power factor from the bilin
collected is .73 to .74. It is much lower than
required. Meter should be checked. A proper
control on the capacitor bank will ssve Rs.3%6,000/-

per year.

v) Water meters and fuel meters should be installed
in the boiler section.

vi) An Energy Manager should be appointed who should
look after the works reclating to the enerfy in order
to curtail the use of energy and to make efficient use

of the available sources.
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ENERGY_ DISTRIBUTION

BY TYPE

BY COST

ELECTRICITY
73.51%%

-9y -

FUEL OIL
26.49%

ALLIANCE TEXTILE MILLS LIMITED
BY COST AND BY TYPE OF ENERGY CONSUMED
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BOILERS
ALLIANEE TEXTILE MILLS JHELUM

Ho: 3

Capacity = 7500 lbs/hrs’

Type : Lancashire

Steam Pressure = 100-120 Psi *

Safety Valve designed at = 150 lbs/'m2

Average Gteam Pressure = 7.5 bar

Steam Temperature :- 17).0290

Steam = 2771.7 KJ/Kg _

Total Heat in Steam at 7.5 bar = 2771.7 KJ/Kg
Feed Water Temperature = 45°C

Heat in Feed Water = 45 x 4,187 = 188.415 KJ/Kg
Heat Provided by the fuel oil = 2771.7 - 188.815 = 2583.285 KJ kg
The fuel oil clorific value = 41131 KJ/1

1 Btu/lb = 0.43 KJ/Kg for Steam

Furnace oil = 18500 Btu/lb .

418 jitems/ton for oil

41,800,000 Btu/2,28016

= 18,660 Btu/lb

18660 x 2.2 Btu/Kg

11053.5 Btu/Kg

= 41053.5 x 1.05 KJ/Kg

43352 x 0.96 = KJ

Assuming 57% efficiency of the Boiler, The fuel 0il wil)
provide heat at 57% efficiency

= 41131 x .57 KJd/1

= 23444 .67 KJ/1

and 1 litre of 0il will provide steam:-

= 2344@.67 = 9.075 kg of steom.
Je




ALLIANCE TEXTILE MILLS LTD. JHELUM
STEAM DISTRIBUTICH:

CONDENSATE LINE

Length = 516 feet = 157.276 meter
Dia = 3" = 75 mm

Ambient Temperature = 298

Assuming Condensate at 9OC°
Surface Temperature of pipe = 75 c®

Heat Losts/meter ~ 210 watt
Length ¢+ 516 Feet
1 meter = 3.28084

.3?%8584 = 157,276 meter

Heat Lost = 210 x 157.276
= 33027.96 Watts

Assumipng 12 hours operalion of boiler

Heat Loss:- 33027.9% x 609x 60 x 12 x 300 - 428.042 GJ/year
, 10

At bvoiler efficiency of 57%

= 428,042
D

= 790.95 GJ/yecar

= 750.95 x 10° = 18257.51 liters
G137

1 liter of oil « 1.62

Total Baving = 18257.51 x 1.62
Rs. = 29577.1

Pav back period is one yosr




ALLIANCE TEXTILE MILLS LTD.

Detailed Enetgz use and costs

Honsh SO ere ™ T meducer T Preduction . 75F efficie  in icimeeer
(100%) Kg ) ency ke stean kg,
~april -556 2152 88.51 19530 11132.1 15233. 4 4101.3
Hay 23902 983.11' 216923.22 '423646.23 169200.11 k5553.88
June 3643 149.8%  33062. 14 18845 . 41 15788.46 6943.05
July - - - - - -
August 15288 628.81.  138746.64 79085.58 108222, 37 29136.79
Septenver $5190 2270.00 500878.27 285500.61 390685.05 105184 . 44 |
100175 $120.29  909140.80  $18210.236  709129.82k  190919.568 5

Saviag = 13-27 = .269230



Month

April 1986
May 1986
June 19867
July 1986
August 1986

September 1986

Saving in a year

Pay back period

Saving in fuel oil (litre)

Saving in Rs.

579.38
6435.15

980.80

4115.99

14858.84

26970.19

81449.97

8.1 years

874.86
9717.07
1481.00
6215.14

22436.84

40724.98




Month Fuel oil saving (letter) Saving in Rs.

April, 1986
May, 1986
June, 1986
July, 1986
August, 1986

September, 1986

Saving/year

Pay back period

451.90 . 682.369
5,019.42 7,579.32

765.03 1,155.1953
3,210.47 4,847.80

11,579.9 17,500,749
21,036.74 31,765.47

It

31,765.47 x 2 63,530.94

660,000 = 10.38 years

63,530.94
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ALLIANCE TEXTILE INDUSTRY JHELUM ELECTRICITY

Month Power Factor i
February, 1987 0.96 -
January, 1987 0.96

December, 1986 0.96

November, 1986 0.96

October, 1986 0.96

September, 1986 0.95

August, 1986 0.95

July, 1986 0.94

June, 1986 0.95 ’

May, 1986 0.94

April, 1986 0.94

March, 1986 0.93

February, 1986 0.94

January, 1986 0.95
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ALLIANCE TEXTILE MILLS LTD. JHELUM

Month

April, 1986
May, 1986
June, 1986
July, 1986
August, 1986

September, 1986

Total:

Electricity Consumption

5260,020
540,030
510,540
569,550
499,410

539,250

3184,800

]
.
]

1893.67

1944.11

1837.94

2050.38

1797.87

1941.30

11465.27




ALLIANCE TEXTILE MILLS LTD. JHELUM
FUEL OTIL CONSUMPTION

Month Litres M.T. G.J. Cost Rs/G.T

April, 1986 2152 2.06 88.52 3443,20 38.89

May, 1986 23902 22.95 986.16 36564.,80 37.08

June, 1986 3643 3.50 150.39 7507.20 49.92

July, 1986 - - - - -
'

August, 1986 15288 14,67 630.40 17748,80 28.15 N
'

September, 1986 55190 52.98 2276.5 86475,60 37.98

Total: 96.16 4132.02 151739,60 38.41 average for 5 month

* Based on 0.96 sp. gravity for
of Fuel 0il = 42.97 G.J/M-T

Fuel 0Oil, 18500

BTU/1b is heating value
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ALLIANCE TEXTILE MILLS LTD.

Tubes Bulbs
Electric Workshop 8 - 8xkO - 320 watt.
Softening & Personel Office 6 = 6xh0 - 2h0 watt = 1 = 1x100 = 100 W~tt.
Laboratory 17 =17xbo = €80 - '_

ry Tot.l‘ 1 “ - -

Godown S = 5xho =250 00 tt
Main Office 99 - 99x40 3960
Receptionigte Office 6 = 6xh0 = 2uO "
+ Brcise Office. “Total = 56W antt.

Totnl - 5.700k:intt

go gr::.‘yilin“aad;z“r.} = 5.7hbx.OO}SxBx}OOK\I/hrxGthr/dayxday/yvlr
) = 49.59 GJ/Year.

—— - — ——— S——

torkshog 18 =18x40 - 720 watt
Packing section 32 - 32xh0 . 1280
Hater I'ank 2 = 2xh0 = 80 "
Colony Street light 50 = SOxko - 2000 »
Factory Boundry wall 27 = 27x40 -1880 -
Cluh priest douse Officers LE - b6x40-18K0 " 288-288x100-28800 vatt.
Ranglow
~ Officers Colony : 1081=1081x100=108100 *
Total 7000 watt Total = 138500 wett.

G.Tota|= 143900 watt.

12 hours in a day
300 days in a year

143.900x12x.00367300 3 1864.94k GI/Year
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ALLIANCE TEXTILE MILLS LTD. JHELUM

Canteen Lower Staff 19 = 19 x 40 = 760 Watt .
Boiler House 3= 3 x40=120 " 2 x 10 = 200 Watt
Time office, Gate office 4 = &4 x 40 = 160 "
Dyeing + Bleaching +
Finishing + Wearing 226 = 226 x 40 = 9040 Watt
Preparatory + Spinning +
_ Cone making 230 = 230 x 40 = 9200 Watt
Carding + Blue Room +
Power House 136 = 136 x 40 = 5440 Watt
Fire room 5 =5x 40 = 200
Total: 24290 Watt Total: 200 Watt

G. Total: 25120 Watc

24 hours in a day } = 25.120 K Watt

300 days in a year

25.12 x .0036 x 24 x 300 = 651.11 G.J/year

Total lighting in a year = 651.11 + 1864.94 + 49.59 = 2565.64 G.J/yr
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ALLIANCE TEXTILE MILLS LTD. JHELUM

Main Office 1% ton.
Club ? 1% ton.
Resident Director 15 ton.
Chief Executive Residence 1% ton.
Resident Director Residence 1% ton.
Mill Manager Residence 15 ton.
Technical Adviser Residence 15 ton.
G.H. Finance 1% ton.
Laboratory 15 ton.
Mill Manager 6ffice 1% con.
fgr C.0.P (Co-efficent of Performance) is 2.5 : 1

1 for of Refrigeration = 200 BTU/mm

or = 200 x 60 = 12,000 BTU/hour

so for C.0.P. of 2.5 = 12000 BTU/hour: 4800 BTU/hour

for 15 ton = 6000 BTU/hour

= 10 BTU/hour = 3 W

so = 600 x3 = 1800 Watt

= 1.800 K Watt for 1% ton A.C.

for 10 Nos A.Cs = 1.800 x 10 = 18 K Watt

8 hours {naday ) _ 15,84 300x.0036 = 155.52 GJ/year

300 days in a year )




Fuel (il

Elecctricity

Total

Fuel 0il

Electricity

Total

£132.02

ALLIANCE 1EXTILE MILLS LTD. JHELUM

GJ
4192:02 % 100 = 26.49% = 26.49 x 3.6 = 95.36°

P el

= 11465.27 = 1325AtSL X 100 = 73.51% = 73.51 x 3.6 = 264,64°

-~

15597.29

Rs.
a2 1 100 = 5.68% = 5.68 x 3.6 = 20.45°

151739.60  =xgwhis

2520431 = %g%g%%%—so ¥ 100 = Q4,32%

- Q4,32 x 3.6 = 339,55°

2672170.60
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ALLIANCE TEXTILE MILLS LTD - JHELUM

RECOMMENDATIONS |
Detailed Energy Audit Survey of Alliance Textile Hills,

Jhelum was conducted from April 5 to April 9, 1987.

Necesscry data was collec}ed and process conditions at
different sections were checked by wsing the Ja test equip-
ments/instruments available with Lhe survey tcam of DGNRER.
From these results and analysis made on the besir of the data

collected, following recommendations are made :-

i) Replacement of the boiler with the Fackage

type boiler.

"4i) 1lnstallation of fuel meter and walter meter in

the boiler section.

{ii) Condensate line from Lhe wet processing section
to boiler section should be insulated. 'Analysis
shows that due to unlagging of this pipeline
energy equivalent to 750.95 GJ/yr is dissipated
into the atmosphere. 1f it is properly insulated
then a saving of B?.29,577.1 can be made in a year
and the pay back period for this insulution will

he one year only.

iv)  An Energy Manager should be appointed who should
be responsible for all matters relating to the
energy in order to curtail the use of energy and

make efficient use of the gvaiiable sources.

v) General house keeping and mainltenance chould be
maintained in each gection esprcially in simplex,
carding, blow room and spinning sections as the
dust and cotton fluff adhere Lo CLhe motors and
thece ie chsnce ol motor tlashing, so there should

be cleaned on half an hour bagsis.
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AVERAGE MONTHLY ENERGY CONSUMPTION
HEAVY FORGE AND FOUNDRY
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D!STRIBUTION

BY TYPE

ENERGY

BY COST

NATURAL GAS
80.55°%,

ELECTRICITY

57.43%

NATURAL GAS
42.57°%,

HEAVY FORGE AND FQUNDRY
BY COST AND BY TYPE OF ENERGY CONSUMED




Mounth

July 85
August
September
October
November
Deceaber
January 86
February
March
April

May

June

July
August
September
October
November
December
Janusry 87
February
Total

Consumplion

Tk

HEAVY FOUNDRY AND FORGE

NATURAL GAS CONSUMPTION

Rate

Rs. /HH7

6989.634
59%6.094
725%. 954
8472.295
9145.951
9995.454
9083.85%6
9691, 812
11214.738
8632.661
10266 .821
426,037
7157.172
7631.750
8405. 342

10072.651
8165.767
11858.857
9619.155
8062.130
175813.11

110. %6

"
”
(1]
”
"
”
”
L)
"
"
-
"
"

Amount

92?185-55
973670.11
1018285.03
1189291. %
1283564 . 94

1402961.923

1275130.00
1360883.86
157843142
1211800, 31
1441171.00
1000%30.55
1004700.00
1071331.00
1179895.00
1113917.00
1146267 .00
1664629.00
1350216.00
1131712.00
24677128.82

Energy
GJ
25537.8
26503.55
26503.55
30957.57
33408.97
36520.09
33189.41
35421.64
41084.56
31540.89
37511.57
260%6.18
26149.94
27885.89
30710. 34
36802.14
29835.01
43328.55
35163.14
29456.36
642363.08




i)

ii)

111)

- iv)

v)

1)

ii)

iii)

-6l -

STEAM DISTRIBUTION
HEAVY FOUNDRY AND FORGE

Ambient Temperature = 31%

Valve Temperature = 120%¢

Valve size 10" (250um) dia

Loss of Energy = 900 + 1800 = _Zgg = 1350 Watts/Meter

e 1350 vatts/Valve
Valve size 125 mm dia

Loss Energy = S00 ¢ 1000 = _2%9 = 750

Yalve size 80 ma dia

Loss of Energy = 680 + 340 = 510

= %10 Watts/Meter
Two Valve of 200 Hilimeler

Loss of Energy = 750 + 1500

= 1125 x 2 = 2250 Watts/Meter

Valve size of 100 mm diamcter

Loss of knergy =820 + 830 = 625 Uatta/ﬁeter

Size Dia = 125 mm
Lo £ kn = 500 + 1000 - w 750 = 375 Watt
8s o ergy 57 _j%g 75 Watts

Size = 179 am dia
Loss of Energy = + 1 = 5?2.5 = 512 Walts

Dia = 1,9 "
Loss of “nergy = 200 + 400 « 150 Walts




Total henl lost from the Valves - 1350+ 750+ 510+ 2250+ 625
= 4360 Walts
Assume 12 hours running of Lhe beiler

= 4360 x 60 x 60 x 12 x 300 = 56.50 GJ/yea
: ) x 12 x 500 ’ ¥

375+¢512+150
1037 Watts

Total Heat Jost from the Flanpes

= 1037 x60 x 60 x 12 x 300
1

Total Heat Lost = 56.50 + 13.43

13.43.GJ/year
69.93 QJ/year

At boiler efficiency of 8U%

- 69.93 = .87.41 GJ
.8

Calorific Valve of Sui Gas = 980 Btu/ft5
Rs.180.36 for HiO
4 m> of Natural Gass .03654165 GT

'Potal sui Gas Saving = 87.41 = 2392.06 n?
0565416

6

Energy Cost = .54 x 10 Ks.38.24/GJ
9 x 1.055
Total baving = 87.841 x 38.24 = Rs.3342.55

Pay back period is one year.

M cuft = 1000 cuft

Rs. 39054 for 1000 cuft
HCV of 1 cuft = 980 Btu
1000 cuft = 980,000 Btu
= 980,000 x 1.055 KJ

=980,000 x 1.055 GJ

FefGd = 39.54 x 10 = 38.24
;go,ooo X 1.055
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POWER FACTOR

HEAVY FOUNDRY AND FORGE TAXILIA AND
HEAVY MECHANICAL COMPLEX

- ELECTRICITY

) Menth Power Foctor
July, 1985 0.88
August, 1985 0.88
September, 1985 0.89
October, 1985 0.89
{lovember, 1985 0.92
DPecemher, 1985 0.94
January, 1986 0.92
February, 1986 0.92
‘March, 198& 0.90
april, 1986 0.88
Hay, 1986 0.87
Jun2, 1986 0.87
July, 1986 0.85
agust, 1986 0.86
september, 1986 0.86
October, 1986 ' 0.86

. lovemher, 1986 0.91
pecember, 1986 0.92
January, 1987 0.%0

Febhruary, 1987 0.89




- 64 -

HEAVY FQRGE AND FOUNDRY TEXTILE

ELECTRICITY CONSUMPTION

Month

July 85
August
Seplenmber
October
November

December

. Jéuuary 86

February
March
-April
Hay

June

Total

Ewll

2802280
1922880
1815840
1900160
2237120
2424000
2995200
2336520
2234560
1863200
1559040
2004800

GJ

8648.064
6922.%68
655;:024
6840.576
8053.632
8726.400
10782.720
8410.752
8044 416
6707.520
5612.544
7217.280

92505.296




HEAVY FORGE AND FOUNLIY TAXILA

GJ
3 =« 92503.296 = 9250 X 100 = 19.45% = 19.45 x 3.6 = 70.02°
Electhicity 92503.296 %7;3%’%%

103 x . : = 80.55% = 80.55 x 3.6 = 289,08"

Natural Gas = 383103.850 = EB; ; X

Vg,

ot w _mglm

tlectricity = 19852794 = %2%2%%%%’x 100 - 57.43% = 57.43 x 3.6 = 206.75°

Naturel Gas =  14716826.08 = g#§16826 X 100 = 42.57% = 42.57 x 3.6 = 153.25°

24569620

Total -
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HEAVY FOUNDRY AND FORGE, TAXILA

RECOMMENDATIONS:

Preliminary Energy Audit Survey of Heavy Foundry and Forge Taxila

was conducted from April 12 to April 14, 1987. Necessary data

was collected and process conditions at different sections were

checked by using the latest equipment/instruments available with

the survey team of DGNRER. From these results and analysis made

on the basis of the data collected, following recommendations

- are made:-

i)

ii)

iii)

iv)

vi)

The meters installed at boiler house should be

repaired immediately.

An Energy Manager should be appointed who should
be responsible for all the matters relating to
the energy in order to curtail the use of energy

make efficiency use of the available sources.

It was ooserved that six various valves of sizes
250 mm, 200 mm (2 valves) 125 mm, 100 mm and 80 mm
¢ were found non insulated while 3 flanges of

size 175 mm, 125 mm, and 1.5" each were found non
insulated. The analysis shows that heat lost from
these valves and flanges are equal to 87.41 GJ{yr
which is costing Rs. 3342,55. If these valves and
flanges are properly insulated then this can save
Rs. 3342.55/year and the pay back period for
insulation of these valves and flanges will be one

year only.

Discharge vaives installed on the various Hammers

should be closed when these are not in operation.
Special attention should be given to the general
cleanliness and house keeping.

Consideration should be given to the replacement

of existing burner to the modern burners of recuperative

type which are automatically controlled.






