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“User Group” is a well known methodology
where companies with comparable
ses collectively discuss problems and

t;i%s lutions. Comparable industrial

ar Ir Y meansof
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Project was supported by : Solidaridac
| _thodology & Technlcal -




User Group

Learning through Discussions.

Developing base information and
evaluating the individual company’s
position.

Implementing learned experiences.

To attain successful results, Monitoring the
Implemented actions.

Reporting it to the top management for
further positive supports in energy
management.

Sharing of learned & observed findings.
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THE PARTICIPANTS...
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Textile fabrics process

Energy Water

Speed
Operating time
pressure nip

Machine
Product settings

Human
interaction control



Possible process parameters

Consumption:
e water
— eIectr|C|ty

-
e VAT

Nera,

zM
,, W\

AV

bric weight

1\ 1« width
f- bow and skewness
e colour

= = e shrinkage
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Machine settings:

e temperature

e fabric speed

® squeeze pressure
e tension

Chemicals:
e purity
e quality dyes



Energy

« In atextile process, steam energy Is playing vital role to

Energy Modes:
Application:
* Wood =
* Natural gas ,
. * Boiler
.. *Furnace oil
" +Electricity * Motors (fans)
| oSteam * Air conditioning
* Thermal oil * Compressors

* Compressed air * Lighting
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THE FOCUS...

Heat Heat
Generation E Distribution




USER GROUP

The project the team focused on available energy
conservation opportunities from,

I. Recovering heat from Flue gas

II. Improving boiler efficiency & evaluation of the
energy losses,

III. Insulation of feed water tank, Pipe lines,

IV. Condensate recovery,

V. Maintenance of heat exchanger,

VI. Maintenance of steam traps etc.
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Support
Intelligent Energy Europa ‘&

AUSTRIAN ENERGY AGENLCY
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http://www.bess-project.info/
http://www.bess-project.info/
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1.6 Horizontal measure list
PRODUCTION PROCESSES

-

, =] i

Heit generation

Low-cost | short term cpportunites

Emargy Sawving Dpportunity

Action bo Check

BedJ CE exCesS comoustion 3ir 1o minimum

1, 004/ Oy measurement

5. Maintzin nozzles, grtes, fudl supply prassure/temperature at manufacturers'
spezifications

2. Maximise complateness of combustion 2. Eooy/CD measuremen:

3. Maintain ke ler cleanliness (sooi/zcale) 3. Horitor fer rise 'n fluegas temparatuce

4, Fepair (replace] bolerinsulztion 4, Pericdic insoection of boikr insulstion condition,

3. Ihsilare feedwarer ang - cover tank 3. Check poss b e feedwaer tempersiure losses

6. IheLlatz condenzate recumm | nies 6. Check possbe hea: loss rom condensate reburn lines,

7. Dptimisa guality of make-up witsr ard feedwstar 7. Monitor gqualiny of male-up watar and feadwatar: ha-drazs, acidity, Ox
8. Minimise blowdcwn 2. Manitor cancentration of dissowvad solids in beiler water,

5. Imorove blowdowin contrals
9a. Ensurz spedficationsare available and in use
9b. Regular check anc resetting/mairtenance.

L0, Maxlmise combustor 310 IEMESlaTure

L0, Drawd alr from hlghes point In bolerhouse,

1 1.Reduce steem pressuce whare it exceed systern/process reguirements,

11, Chack syszem/orocess reeds; ad-ust controls,

12, Usa duct for intaks o warmar combuaston sir

12.Instal duct Ffrom corrbustion sir intakce to tighar parts of room.

3. Inztall an automated as leskags detecton

14, Rezai leaks in steamr pinework.

Higher cost { longer term opportunities

Emergy Saving Opportunity

Action to Check

L. bor rapidly varying demand, convert zne o more tolers to Ive accummulstor

{buter ta1k)

1. Homtor/evaluate demenc changes paTerns,

2. dloer controls to "Hgh-Low-05" or "modulacing-Low-CH"

2, Homitorfovaluate demanc change paterns,

3. Install flash stezm ezt recovery

4, Improve combusticn cantrols.

3. Consider in large capadty stuztions with high [continueus/frequent)
blowdcwn,

43, Provide sequete hest inpue to meet demaznd.

4h, Minimise fuel/cellution.

2o, Pruleul we sonnelfeuyipnmsnl,

3. Waste nest recoverny

Sa. Economiser
55. Air heater [recuperatir)?

§. Install zoi e blowdewn heat recovary,

5, Consider in large capacity stuztions with high (continueus/frequent)
blowdcwn,

7. Use process nbegration

7. Couwple process wnits that Fave signiticantv different hest requicements (i
l3w-pressire steam leaving a bigh-pressure steam consuming producdon prac
rar be wszd for a proces: roguiring low-pressure stcam).
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BESS - MANUAL ...

Heat Distribution

Low-cost / short term opportunities
Cnergy Saving Opportunity Ackion to Check
Hepair/replace faulty nsulzbon L, Pipeviork insulatien - espeaally zround valves,
%. Rapair insfficiant staam traps/draing. valva spinclas ate. 2. Ragular chacks for ladks throughout the system.
3. Insert valves to Isolae "periodic-use” [Tems In system 3, Chece sysem for perdic (2.0, s2asonal, nightly) ltems (.0, space heaters),
. Ramove/solats "desd-leg:" and reduidant Pioawork 4, Chack for dead-kgs a7d redundant piging.
Higlwes vusl [ longer Leni uppuor lunilies
Energy Saving Opportunity Action to Check
1, Neplace seam traps/draine with mare eficant dezigns, 1, Manitor efficiency of, and heat losses from 2«isting taps.
i Beplace o ingrzase naylgtion 2, Check exising insulaton: estimae hest |osses in system,
Z, Masimize condensate returnz, 3, Meazure "discarded” beat from condenzate.
g, ":.EEEEI;"I SyslEm fo mimimise piJe runs,
t. Ganaratizn prazsura raduction.

Heat Utilisation a) process

Energy Saving Opportunity Action to Check

1. Plart insi latinn

-

%, Local burnar afficiancy

2. Mavimize heat translar rate

4, Improve contrels (.3, thermostats)

=, Lorsider alternative en BIOy soUTCe

E. Engura plant 3t high load factor

7. Eliminarz unecenami “hot standoy” perlods

E. Racycla wasta haat b process

&, Rempver hedl, fur use wlsahere

10, Train al staft to operste manuzl confrols and 3 warch for energy saving
Cpparunitics,

] T
HHHHTHENHHHHHAATAN
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Heat Utilisation b} space heating

Low-cost / short term opportunities

Energy Saving Opportunity Action to Check
1. Use heat only when area is occupies -
2. Set thermostats to minimum for comfort
3. Minimise loss of hot air
&, Clean and effective heaters
3. Maintzin pipe insulation in unheated areas
6. Check condensate traps
7. Went air from hot water systems
3. Time switches
5. Manual contrels where appropriate

Higher cost / longer term opportunities
Energy Saving Opportunity Action to Check
1. Instzll mora/more efficient thermaostass -
2. Use motorised valves to divide building into different zanes
3. Alr curtzing
4. Change energy source
3. Change heating system - where:
Good High Radiant Heat
Poor Low Convective Heat
&. Improve buiding insulation

|

Electrical Energy

Motors

Energy Saving Opportunity Action to Check
1. Try to ensure that motor capacity is not more than 25% in excess of full load, -

2. Install motor controllers (veltage, power factor and fixed speed contrelless).
3. Build in "soft-start” facilities,

&, Instzll varizble speed drives

3. Instzll high efficiency motors
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THE OPTIONS... LEARNED s
FROM BESS.... = F
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STEAM TRAP

"Lack of Steam Trap Knowledge Is the Weakest Link", By Thomas K.
Lago, PM Engineer Magazine, July 1, 2002.

The weakest link when it comes to steam systems may not
nindividual component, but a fundamental lack of
. For example, a steam trap, when properly

Costs product1v1ty problems and yes, safety concerns for
personnel and property”.



STEAM TRAP

Steam is used as a heating medium
through its latent heat. That means that
the vapor is condensed as it gives up its
heat content.

In order to have continuous steam heat,
one must continuously remove the
condensate formed.

A steam trap Is nothing but a separation
device; steam trap continuously removes
the condensate formed inside the system.

Proper condensate removal is essential for
efficient plant and process operation.

There are various types of steam traps are
available, No single type of trap is suitable
for all applications.



Steam Trap Classification

Steam Traps

A 4

\ 4

Mechanical

\ 4

Thermostatic

\ 4

Thermodynamic

Mechanical traps are
based on buoyancy
principle, it sense the
density difference
between steam and
condensate through
the use of a float or
bucket as a measuring
device. Mechanical
traps are preferred
where immediate
removal of the
condensate is
required

Thermostatic traps are
intended for relatively
low condensate
removal capacities
and typically used in
low-pressure steam
heating equipment.
Thermostatic Traps
includes Bellows Trap,
Bimetallic Trap and
liqguid Expansion Trap
etc

Thermodynamic Trap
iIncludes Piston Trap,
Impulse Trap and
Labyrinth Trap.
Basically all steam
traps have the same
functions. They allow
condensate and non-
condensable gases to
escape while holding
steam in a system




STEAM TRAP

The required action of steam traps
are given below;

Steam trap must vent air and other gases
from piping and equipment.

It should prevent the flow of steam into the
condensate piping system.

« Steam trap must allow only condensate
Into the condensate piping system.



What could happen if Trap fails?

 If condensate is allowed to collect in the
pipe line, it reduces the flow capacity of
steam lines and can lead to “water
hammer,” with potentially destructive and
dangerous results.

« Change in the heating cycle timings.

« Losses of energy



The Fact!

* The fact to understand is that all
new steam devices leak a certain
percentage of steam even when
newly installed into a steam
system. The most important factor
IS identifying the percentage or
guantity of steam leakage.




Steam Trap leaking test standard

« Steam trap leak testing standards formed in the
early 1980’s by ANSI/ASME. The ASME Code PTC
39.1 is described by ASME as follows:

-+ This Code covers devices used in removing
‘f:_ condensate and non-condensable gases from
f - steam systems. It covers devices used for
i::' Intermittent or continuous removal of fluids such as

steam traps, orifices and valves. The purpose of
‘;thls Code is to specify and define the practice of
conducting tests of condensate removal devices to
determine: (a) Condensate discharge capacity, for
specified conditions of saturated and sub cooled
condensate and back pressure. (b) Steam loss,
— under specified conditions.




"Any steam management system should include steam
trap monitoring as a basic tool to reduce waste, costs, and
environmental liability. Whether this is conducted
manually or automatically will depend on the size of the
site, the number of traps, the number of personnel, and
the urgency of repair." - Spirax-Sarco

“In steam systems that have not been maintained for
3-5 years, between 15 to 30% the installed steam
traps may have failed-results steam leaks. Experts
claim that leakage in a steam trap may results in
increasing in the operational costs. Further experts
estimate that in a plant with no active steam trap
testing and repair program, 50% of the traps are
blowing steam. With monthly inspection and

prompt repair, this figure can be reduced to fewer
than 3%”.




Maintenance Schedule for Steam
Traps

Recommended time schedule for testing
steam traps

Process steam traps Every 3 months

High pressure (150 psig) steam traps Every 6
months

Low to medium pressure (30-150 psig) steam
traps Every 6 months

Building heating steam traps Twice a heating
season.



Common Trap Failures

Blow Thru

Leaking

Rapid Cycling
Plugged

Flooded

Out of Service

Trap has failed in an open mode with
maximum steam loss. Trap should be
repaired or replaced.

Trap has failed 1n a partially open mode with
a steam loss of approximately 25% of
maximmm. Trap should be repaired or
replaced.

Disc trap going info failure mode.

Trap has failed in a closed position and 15
backing up condensate. Trap should be
repatred or replaced.

Trap 15 assumed to be undersized and unable
to handle the condensate load. Trap should be
replaced with proper size.

The steam supply line 1s off and the trap 15 not
111 SELVICE.




Testing Steam Trap Functionality

* Visual Inspection

« Temperature Measurement — Sense
upstream and downstream temperatures

with contact pyrometers or infrared
detectors.

 Ultrasonic Detection — Ultra sonic sound
devices.




What we have adapted

« We adapted the method of measuring the
pressure at the inlet & outlets of trap
through temperature measurements.

« And Masoneilan Formula

« Using Infra red Thermometer




The equation used to calculate the stipulated savings

from loss through a trap that has failed: (Masoneilan
Formula) Ref: UNFCCC - AM0017/Version 02

L,, =FT, XFS XCV,, ) X (P, 172

{( int out t in, t out t)

= Is the loss of steam due to the steam trap t during the period y

ailure type factor of steam trap t during the period y.

FSty = Is the Service factor of steam trap t during the period y.

hty = A hours of steam trap t is operating during the period in y in

Poutt = s the pressure of the condensate at the outlet of steam trap t in psia.

Condfti:"gnél" he equation is only valid for outlet pressures Pout,t> (Pin,t/2);
Hence if this condition is not satisfied; use {Pin,t/2} in the formula.).



Factors Used for the Calculation

Based on type of failure & type of trap

Type of Failure
Blow thru
Leaking

Rapid cycling

Capacity Safety factor S Service Factor FS
| Process steam traps 1.75 0.9

| Drip & tracer steam traps 3 1.4
Steam flow (No condensate) Very large 2.1

CV =22.1 X D?

Where,

CV = Is the Flow Co-efficient.

D = Is the diameter of the Orifice of the steam trap in Inches.




Trap Survey parameters Sheet

STEAM TRAP EVALUATION SURVEY : USER GROUP - TIRUPUR

Departiment
Name
Total number SU_WEF
ftrans Carried out
Steam Trap Type ot trap by
Date
Float
Time
hermo dynarmic
Evaluated By
Bucket
Other Approved By
Status of the
Stno/ Trap : i Temperature | Temperature -| Pressure - | Pressuve -
Steam T Locati Size (Tnch : /
Number eam Trap ocation ize (Inch) In Out In(Psi) Out (Psi) Tmp Leaking,
Blowsing, Clogged
1
2




Model Trap Survey Sheet

Steam Trap Evaluation Survey

. . Number of
Pout 2 (Pin/2); Honsof Estimated
wia Bl o) - Fow | TrasFalled | EtimatedSteam |
Pout )X (Pin, b mﬁ‘? Safety Factor | bemice Factor | Coefficient | imhe |savings per Yearin
t+Pout 12 v specified | Kepertrap

condition

Steam
Savings Kg/
Hr

Operation | Orifice | Pressure | e condifion i ot
Perid | Size | (Paia) |aotiad, uee (Fin/Z}
ths formala)

Condition of Trap

I IS Lt=FT XXV

Entwoalis | Entorvabug XhX {(Pw-
! Fout) X Pt Pouf) 1
r=21X% n
L

(Onfsaze (Mazonalan

Drip f; ; azsr inchs] Foma
Staam flow (N UNFCCC-
AMOOT7Varston 02

Blow Thru 17.74823933 . 0.3077204 04007468 | 4915343781 | 2040007468

Lealme




A - Y
[ . [ . [ <
STEAM TRAP DETAILS FAULTY TRAPS DETAILS SAYINGS DETAILS
g | company fara SURKEY N OF N GF RAPIR FTEAN FTEANM £5T LRET EAVINGS
M NIME MMBER (F | CARRIED (T i Foar BUCKET | LEAKIMG | BLOVING CYCLNG £ REGER FAYINGE IV i VMR PER FHEG
TRAES FOg TRAPSE TRAPS TOMMES TONNE AMANTEMINCE
j. h‘i = - - - - - - - - - -
2 i R 3 3 19 3 0 0 0 0 0 0 00
3 C 9 b 27 1 0 2 3 0 0 7814 200 703220
4 D - - ] ] . - . ] ] . .
5 E Tot a| CO St 10950 1797200
ol ' savings of about - - 910125
17 Lacs AN
7 G . . \ .
8 H 62711 Q\ 564403.00
! 92 800 \ 7834840
10 I NA- NA- -
Foral SURYEY N OF Mt GF RAPI FTEAM TEAM CGST f COST SAVINGS
MUMEBER OF | CARRIED (T i Foar BUCKET | LEAKIMG | BIOVING YOG [ T EAYINGE IV MME FER THER
TRAPS FOR TRAPS THAFPS TONMES GAME AN TENMANECE
TOTAL 286 264 128 128 8 38 6 1 4\\ 2000.71 / 300 16909415




« THE USER GROUP PROJECT’'S TOTAL ENERGY
SAVINGS COMBINED SAVINGS FROM TRAP
MAINTENANCE, INSULATION OF FEED WATER
TANK, INSULATION OF CONDENSATE PIPE &
STEAM PIPES IS ....

SAVINGS DETAILS

1500 Tonnes of

500 Ton FUEL SAVINGS | ﬁ; 1?512 " | TOTAL cosT
Fuel Savings IN KGS :

SAVINGS II

S —— SAVINGS INR
~ N\ A

42 Lacs of '

‘Savings per

)

y
annum
> 1500987.34
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THE LEARNINGS...

Savings leading to money savings,

Leading to...
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THE LEARNINGS...

)Reduction in CO 2 Emissior

-
— -

—

-~

L,

Wl

-
ey

— -

= ——

-

——
§‘l

~5‘,
|

i.

L

1
ﬂ [
s

: ‘-"kﬁ,h’

Ll

- Wu


http://www.google.co.in/imgres?imgurl=http://www.ecn.nl/fileadmin/ecn/units/sf/Klimaatneutrale_energiedragers/Fig2.jpg&imgrefurl=http://www.ecn.nl/en/bkm/rd-programme/environmental-risk-assessment/research-programmes/mineral-co2-sequestration/background/&h=375&w=500&sz=33&tbnid=iIH4vEX8oCaU5M::&tbnh=98&tbnw=130&prev=/images?q=Reduction+in+CO2+Emmission+photos&hl=en&usg=__UOoYv-AAgrLKL_Ap9eAt9MHSAZw=&ei=oVeiSdbZM5iy6wOy76ipCg&sa=X&oi=image_result&resnum=4&ct=image&cd=1
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