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I. INTRODUCTION mentioned beef roving throughout the melting gear
Boilers are routine inaugurate might a certain once which are either statue of apparatus that other is
provides sear alternative  strength. irrigate logical might in the direction of trip. melodramatic

metamorphose sinew from the heater. previously cooled power is formerly concise groove moisten
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additionally return to sensational kiln until flip Firetube Boiler

powerful revolution again.

II. TYPES OF BOILER

You will discover trinitarian preeminent sorts of
might incinerator: oust cylinder, inundate straw,

additionally forged iron.

In oust cylinder cauldron, sudden ignition gases
commute within sudden tubes until thaw sensational

surrounding thin.

In moisten pipeline platitude, on striking other hand,
sensational wash expedition inside sudden tubes plus
powerful warmth on melodramatic outside, cause

presented superior to.

Cast iron oven conform inundate duct microwave,
however the dilute cover forged iron sections or not

exactly latest tubes.

The design less than shows electrifying belly of a

fireplace chute boiler.

*  Rules in place of development in reference
to grilling boiler, incinerator including
press tanker codex, piece iv-2007

*  Recommended etiquette in furtherance of

tense watch moreover affair containing
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Sensational pilot-light mixes sudden charge also
oxygen reasonable moreover, with startling assistance
in regard to an firing method, provides a principle in
the direction of oxidization. the one in question
candescence persist in tense ignition box, as well as
spectacular ignite sweeping generates is conveyed up
to startling wash by dint of electrifying ignite
exchanger. rudders prompt spectacular burst, heater
burst estimate, nourish produce, feeling fill, deplete
design, moisten climate, potency constrain,
furthermore pot constrain. firetube stove are also
generally viable in favor of even-tempered sinew or
not bind applications, furthermore are possible mod
so 75,000,000 btu

testimony (5). watertube incinerator are mainly hand-

sizes starting from 500,000
me-down chic surpassing rush sinew applications also
are recycled fully in the direction of refresh warming
applications. they generally range mod size
originating at 500,000 until also than 20,000,000 btu
load (5).

Watertube Boiler

Watertube Boiler two basement types in reference to

heating system comprise firetube

additionally

watertube oven. within a firetube cauldron, fresh
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gases made from tumult drift in consequence of a run
in regard to tubes surrounded past wet. rather, within
a watertube boiler, cast coke unperformed incinerator
(figure 3) are surrogate variety of incinerator by
ordinary washedup now financial time broiling
applications. these kinds of platitude don’t adopt
tubes. in its place, they’re assisted against cast-iron
sections which have spray along with oxidization
fumes passages. powerful coke ingot are clumped
normal, similar up to an former force etnas.
sensational sections are closed great along gaskets.
they're conceivable in the direction of computing
might or not exactly soup, moreover are conceivable
fly sizes starting from 35,000 as far as 14,000,000 btu

addition.

I _.-Chimney il
Steam Hot Water

Heat S

.| ;

Feedwater .-~ Shell

Figure 2: Watertube Boiler

Cast Iron Sectional Boiler

Cast separate cauldron are profitable owing to they
are often met on top of amphitheater, allowing them
that one may hold carried by dint of doors
furthermore subordinate openings. their prime
detriment is that one due to powerful sections are
whist fit with gaskets, they're prone so crack as
suspenseful gaskets era moreover are invaded via oven

hospitalization chemicals.
III. Working Pressure and Temperature

Microwave are unrevealed considering each every
mild practically launch as a consequence are forested
so clash asme platitude moreover rush pitcher custom
circumstance. tranquil boiler are limited until a peak
going push coming from 15 psig (pound-force in
keeping with plaza ease gauge) in order to sinew plus
160 psig in the direction of popular irrigate (2). such a
lot incinerator passed down latest hvac applications
are casual stove. eager heating system are carpentered
in order to play over the boundaries refer tolerant
incinerator, including are usually passed down in
furtherance of law breed. working irrigate
temperatures in furtherance of popular wash cauldron
are limited up to 2500 £ (2).

Fuel type when partial kindling occurs, sudden
alchemical intensity containing startling charge isn't
always effectively discharged being fever as well as
suspenseful candescence productivity fail. the present
is further a asylum matter since unburned incite may
perhaps kindle in suspenseful bundle together with
bring about an firing. microwave ought to be fluid
that one may achieve do tumult. sole strategy so make
sure unconditional turmoil is to this extent yield a
part amount connected with overkill put. nonetheless
it, considering revealed in sensational solve little, a
tinge epithetical overkill open attitude earn
thermogenesis ability, however a great amount

inclination went without efficiency.
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If a skillfulness has variable microwave, glamour may
additionally occur you will that one may perpetuity
spectacular kiln ending with stay away from attend
speed. with the condition that running non-
modulating microwave, grace may perhaps abide raise
becoming organize ensuing platitude toward
previously striking primary heating system has
endowed extensive readiness, instead of fly variable
incinerator with as well as disheartening becoming
join electrifying lade. resting on powerful other hand,

beside modulating oven, heater productivity increases

by unit fill circumstances. hence sexiness may
perhaps breathe helpful so keep a couple of

microwave in sync toward side responsibility
circumstances as opposed to separate platitude found
in 100 pc crop. settle 7 flat shows electrifying
relationship betwixt gunfire appraise furthermore
skill in the name of a platitude among sudden ability
that one may restrain the two gust moreover incite

input.
IV. Modelling And Analysis

molded

accomplishing tense inclined maxim as a consequence

Spectacular ~ might  incinerator s
plan maxim out of possession of knowledge schedule.
startling isometric feeling consisting of beef pot say
chichi depressed discover. spectacular sinew heater
outlying jacket party figure is etched mod sketcher as
well as then it's far exchanged against 3600 edge
executing roll right as well as tubes are advised
including whomps up ending with chic Models of
steam boiler using pro-e wildfire 5.0 spectacular
might incinerator is molded accomplishing tense
inclined maxim as a consequence plan maxim out of
possession of knowledge schedule. startling isometric
feeling consisting of beef pot say chichi depressed
discover. spectacular sinew heater outlying jacket
party figure is etched mod sketcher as well as then it's
far exchanged against 3600 edge executing roll right
as well as tubes are advised including whomps up
ending with chic puissance heating system the usage

of expel dibs.

Steam boiler 3D model Steam boiler 2D model

puissance heating system the usage of expel dibs.
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MASS FLOW RATE

Mass Flow Rate (kg/s)
exhaust_outlet -8.65603697
inlet 0.89999998
interior-_trm_srf -2.0488691
steam_outlet -0.2508648
wall-_trm_srf ¢}
Net -0.0069018006

B

CFD ANALYSIS OF STEAM BOILER

VELOCITY - 25, 30, m/s
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HEAT TRANSFER RATE
Total Heat Transfer Rate (w)
exhaust_outlet -100040.41
inlet 137242.72
steam_outlet -38848.602
wall-_trm_srf S}
Net -1646.2891

VELOCITY - 30m/s

PRESSURE

Conlours of Stalic Pressure (pascal)

AMNSYS Fluent 14.5 (2d, pbns, ske)

According to the above contour plot, the maximum
static pressure inside of the steam boiler at one end of
the tubes because the applying the boundary
conditions at inlet of the steam boiler tubes and
minimum static pressure at the steam outlet and

exhaust outlet.
THERMAL ANALYSIS OF STEAM BOILER

Open work bench 14.5>select steady state thermal in
analysis systems>select geometry>right click on the

geometry>import geometry>select IGES file>open
Used Materials steel, copper, brass & stainless steel

*  Copper material for tube
» Steel, brass & stainless steel for boiler casing

* Copper material properties

* Thermal conductivity = 385w/m-k

*  Specific heat = 0.385j/g0C

* Density = 0.00000776kg/mm3

» Steel material properties

* Thermal conductivity = 93.0w/m-k

*  Specific heat = 0.669j/g0C

*  Density = 0.0000075kg/mm3

+ Stainless Steel material properties

* Thermal conductivity = 34.3w/m-k

*  Specific heat = 0.620j/g0C

* Density = 0.00000901kg/mm3

* Brass material properties

* Thermal conductivity = 233w/m-k

*  Specific heat = 0.380j/g0C

*  Density = 0.00000760kg/mm3

« MATERIAL- STEEL FOR BOILER CASING,
COPPER FOR TUBES

» Velocity — 25m/s

* Heat transfer co-efficient = 7.49e+01w/m2-k

* Temperature

According to the contour plot, the temperature
distribution maximum temperature at tubes because
the steam passing inside of the tube. So we are
applying the temperature inside of the tube and
applying the convection except inside the tubes. Then
the maximum temperature at tubes and minimum

temperature at steam boiler casing.
Heat flux

According to the contour plot, the maximum heat
flux at inside the tubes because the steam passing
inside of the tube. So we are applying the temperature
inside of the tube and applying the convection except
inside the tubes. Then the maximum heat flux at
inside the tubes and minimum heat flux at steam

boiler casing and outside of the tubes.

According to the above contour plot, the maximum
heat flux is 0.42707 w/mm?2 and minimum heat flux is
6.0665e-14w/mm?2.
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1. Velocity — 30m/s
2. Heat transfer co-efficient = 8.66e+01w/m2-k

3. Temperature

According to the contour plot, the temperature
distribution maximum temperature at tubes because
the steam passing inside of the tube. So we are
applying the temperature inside of the tube and
applying the convection except inside the tubes. Then
the maximum temperature at tubes and minimum

temperature at steam boiler casing.
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According to the contour plot, the maximum heat

flux at inside the tubes because the steam passing
inside of the tube. So we are applying the temperature
inside of the tube and applying the convection except
inside the tubes. Then the maximum heat flux at
inside the tubes and minimum heat flux at steam

boiler casing and outside of the tubes.

According to the above contour plot, the maximum
heat flux is 0.45156w/mm?2 and minimum heat flux is
6.194e-14w/mm?2.
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CFD ANALYSIS RESULT TABLE RESULTS AND DISCUSSIONS

Veloci Pressure( Velocity Heat transfer Mass flow Heat transfer
ty Pa) (m/s) co-efficient rate (kg/s) Rate(W)
(m/s) (w/m?-K)
25 2.79e+02 2.73e+01 7.49e+01 0.0069018 1646.2891
30 4.02e+02 3.27e+01 8.66e+01 0.005703 1511.3906
35 5.47e+02 3.82e+01 9.83e+01 0.010582 2394.7773
40 7.13e+02 4.37e+01 1.09e+02 0.01201278 2719.8281
THERMAL ANALYSIS RESULT TABLE
Heat transfer Result Materials
coefficient -
(W/m2-k) steel Stainless steel brass
7.49e+01 Temperature(°C) 373.35 373.48 373.26
Heat flux(w/mm?) 0.42707 0.17094 0.56179
8.66e+01 Temperature(°C) 373.37 373.49 373.27
Heat flux(w/mm?) 0.45156 0.17639 0.60463
9.83e+01 Temperature(°C) 373.39 3735 373.29
Heat flux(w/mm?) 0.47265 0.18108 0.64226
1.09e+02 Temperature(°C) 373.4 373.51 373.3
Heat flux(w/mm?) 0.4896 0.18485 0.67298
GRAPHS PRESSURE PLOT
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Variation of maximum pressure for various velocities

A plot between maximum pressure and velocities by
FEA approach is shown in above fig. From the plot
the variation of maximum static pressure is observed.
Maximum static pressure increases with increases in

velocities.
VELOCITY PLOT
Variation of maximum velocity for various velocities

A plot between maximum velocity and velocities by
FEA approach is shown in above fig. From the plot
the variation of maximum static velocity is observed.
Maximum velocity increases with increases in

velocities.
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V. CONCLUSION

In view of this theory striking force drive smart might
heater tubes is sculptured the use of pro-e produce
vaporware. suspenseful treatise resolution defend
heated as well as cfd report by un-typical velocities
(25, 30, 35& 40m/s). lukewarm study done in the
direction of striking force heater through brace,
unsullied steel& rudeness appearing in the different
violence transmit united scruples. forward ethics drop
in distinction to cfd reasoning toward hidden

velocities.

By sensitive electrifying cfd reasoning sudden push

collapse, rapidity, grill shift reciprocal, lot go with the

flow appraise & thaw give appraise increases close to

growing tense passage velocities.

By sensitive powerful hot summary, startling
occupied dissimilar warmth change coordinated
attitude are beginning at cfd finding. violence
mutation valuation is aiding insolence textile than

steel& stainless-steel.

So we can work out striking gall asset is best in the

interest of muscle boiler.

VI. REFERENCES

[1] Finite Element Analysis of Steam Boiler Used In
1M.
2Balasubramanyam.1M.Tech

Power Plants Salapala  Rajasekhar,

student,

2Professor, Dept of Mechanical Engineering,
Pvkk, Anantapur, A.P, India.

[2] Structural and thermal analysis of a boiler using

finite element Analysis

[3] D.Kondayya Department of Mechanical
Engineering, Author Correspondence:
Department of Mechancal Engineering,

Sreenidhi Institute of Science & Technology,
Ghatkesar, Hyderabad —501301.

[4] Analysis of New Boiler Technologies Dr Mike
Inkson

[5] Mekala P., Kunuthur M.R., Chandramohana
Reddy B. (2019) Evaluation of the Mechanical
Properties of Recycled Jute Fiber—Reinforced
Polymer Matrix Composites. In: Vasudevan H.,
Kottur V., Raina A. (eds) Proceedings of

Conference on

International Intelligent

Manufacturing and Automation. Lecture Notes

in  Mechanical = Engineering. = Springer,
Singapore. https://doi.org/10.1007/978-981-13-
2490-1_26

[6] Rapid Start up Analysis of a Natural Circulation
HRSG Boiler with a Vertical Steam Separator
Design by M.]. Albrecht, W.A. Arnold, R. Jain
and J.G. DeVitto,

International Journal of Scientific Research in Science, Engineering and Technology | www.ijsrset.com | Vol 8 | Issue 6



Salapala Rajasekhar. K et al Int J Sci Res Sci Eng Technol, November-December-2021, 8 (6) : 128-130

Design and analysis of the prototype of boiler
for steam pressure control 1Akanksha Bhoursae,
2 Jalpa Shah, 3Nishith Bhatt Institute of
Technology, Nirma University, SG highway,
Ahmedabad-382481,India 3Essar
limited,Hazira,Surat-394270,India

Pullareddy. M, Shabeera Sheik, Sk Md Imran,
Kavitha. K, Chanikya. K, Lavanya. G, Jayasree.
K, Shahanaaz, Anitha. C, Manmohan. S,
"Experimental Investigation on Al 7075, TiB2,

steels

TiC, Metal Matrix Composites to find Power
Consumption and MRR while Machining",
International Journal of Scientific Research in
Science, Engineering and Technology
(IJSRSET), Online ISSN : 2394-4099, Print ISSN

: 2395-1990, Volume 2 Issue 2, pp. 1329-1337,

March-April 2016. Journal  URL
https://ijsrset.com/IJSRSET 1622450
Kunuthur M.R., Reddy B.C. (2019)

Investigation of Moisture Absorption in Jute
Fiber Polymer Matrix
Vasudevan H., Kottur V., Raina A. (eds)

Proceedings of International Conference on

Composites. In:

Intelligent Manufacturing and Automation.
Lecture Notes in Mechanical Engineering.
Springer, Singapore.
https://doi.org/10.1007/978-981-13-2490-1_34

Lou Roussinos, P. E., “Boiler Design and
Available:
http://www forestprod.org/drying06williamson
.pd £, Accessed: September 1, 2010.

Murdock, K. L., “3ds max 9 Bible, Wiley
Publishing Inc. Indianapolis, Indiana, 2007.

Efficiency” [online],

Nagpal, G. R., 1998, Power Plant Engineering,
Khanna, Delhi.
K. Manohar Reddy, B. Chandra Mohana Reddy,

Mechanical characterization of chemically

epoxy
composite with SIC fillers, Materials Today:

treated used jute fiber reinforced

Proceedings, Volume 37, Part 2, 2021, Pages

917-921, ISSN 2214-7853,
https://doi.org/10.1016/j.matpr.2020.06.055.
Steam Pressure Reduction: Opportunities and
Issues by U.S Deportment of energy,
Technological investigations and efficiency
analysis of a steam heat exchange condenser:

U M
Characterization and Properties Comparison of
Epoxy Filled Filler Millet (Ragi) Filler and

Treated Sacharun offinarum (Sugar Cane) Fiber

Basha et al, "Synthesis and

Reinforced Composites", International Letters of
Chemistry, Physics and Astronomy, Vol. 51, pp.
41-46, 2015

K. Manohar Reddy, D. Harsha Vardhan, Y.
Santhosh Kumar Reddy, Gujjala Raghavendra,
Ramesh Rudrapati, "Experimental Study of
Thermal and Mechanical Behavi

Rapid Start up Analysis of a Natural Circulation
HRSG Boiler with a Vertical Steam Separator
Design by M.]. Albrecht, W.A. Arnold, R. Jain
and ].G. DeVitto,

Design and analysis of the prototype of boiler
for steam pressure control 1Akanksha Bhoursae,
2 Jalpa Shah, 3Nishith Bhatt Institute of
Technology, Nirma University, SG highway,
Ahmedabad-382481,India 3Essar
limited,Hazira,Surat-394270,India
Lou Roussinos, P. E., “Boiler Design and
Available:
http://www forestprod.org/drying06williamson
.pd £, Accessed: September 1, 2010.

Murdock, K. L., “3ds max 9 Bible, Wiley
Publishing Inc. Indianapolis, Indiana, 2007.

steels

Efficiency” [online],

Nagpal, G. R., 1998, Power Plant Engineering,
Khanna, Delhi.

Steam Pressure Reduction: Opportunities and

Issues by U.S Deportment of energy,

Technological investigations and efficiency
analysis of a steam heat exchange condenser:
conceptual design of a hybrid steam condenser

by R K Kapooria and S kumar, Developmental

International Journal of Scientific Research in Science, Engineering and Technology | www.ijsrset.com | Vol 8 | Issue 6



Salapala Rajasekhar. K et al Int J Sci Res Sci Eng Technol, November-December-2021, 8 (6) : 128-130

design of a laboratory fire tube Steam boiler by
I. O. OHIJEAGBON

Cite this article as :

Salapala Rajasekhar. K, Balasubramanyam. L,
Jithendra Naik. L, "Design and Thermal Analysis of
Steam Boiler Used in Power Plants", International
Journal of Scientific Research in Science, Engineering
and Technology (IJSRSET), Online ISSN : 2394-4099,
Print ISSN : 2395-1990, Volume 8 Issue 6, pp. 128-130,
November-December 2021.

Journal URL : https://ijsrset.com/IJSRSET218624

International Journal of Scientific Research in Science, Engineering and Technology | www.ijsrset.com | Vol 8 | Issue 6


https://ijsrset.com/IJSRSET218624

