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ABSTRACT
An ind ...strial steam boiler is a closed vessel whidi. iSJ1.Se.d to heat up water into va.pour (st~m).

Steam is a colorless; odorless gas with the ability to transfer large amounts.of thermal energy due

to its bJ.gh~thalpy, rhi~·high entha.lpy makes .ste~man excellent candidate for a wide variety-of"

applications such as heat treatment, 'sterilization; pharmaceuticals, energyproduction, and drying

(Kandel, 2.(10).' During the. transfer of steam througb the steam pipes, the ·temperatUre of steam

heats up. the interior of-the steam pipe creating a tCl1'Ipcraturc gradient between the interior and

the exterior' of the pipe, This temperature gradient causes heat to flow from the interiQr. of the

pipe to the exterior thus "heating up· the surface of the pipe. This results. into skin bum accidents

and-heat losses due tocondensation of the.steam amQng.o(her problem~,

On noticing this, ID<Jnyresearchers have tried to COrne up :with· possible solutions to -these

problem.s hy de.~ignins. il.1sulat:o.rs like Asbesros insulation, Fibergl~ss Blanker Insu Ia.tion ?

Calcium Silicate Insulation, among others. However, these insulations are not efficient in the

long. run because they heat up an" expand creating gaps within. the' insulator which le~ds to
accidents" Furthermore, these insulators are designed with a very thick material leading to

wastage of resources.

therefore, this project is aimed at designing vacuum insulation tubes (VlT). so as to solve. .'

probl.ems of the. previous msulations.Vl'I' technology is no insulating method designed with

concentric tubes separated by an insulator; and. a vacuum to prevent beat loss from the steam

.pi.pes by conduction, This technology is able. to achieve the surface touch temperature thus

eliminating skin bum 'accidents, reducing heat losses and keeping the steam 'pipes warm. The

technology is also ~Y to install; bas a longer-lifespan and requires negligible maintenance. the

VIT technology design is able to keep the surface touch temperature below 6QoC for more than

36 hours ill the simulated environment. The VJT design is simulated with rnatlab and SQlid

works. matlab simulation Is.a 2D model arid solid works simulation is 3. 3D model.
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'CHAPTER ONE: INTRODUCTION

1. introduction
Tb!!; chapter consists of the background of the study, prri'blem to be addressed, justification Qf~he
study, obje~tlv~ and scope of study.

1.1 Back.ground of the studr
St.eam is a cQ\t>ness, odorless gas with the ability to transfer J..arge,.amm.m~sof therma 1. elJ~rmr .due

to its high enthalpy. This high enthalpy makes steam an excellent candidate for a wide variety of

:appU~tiQ.os such .as heat treatment, sterilization, pbarmaceuticals, energy pmdl.~tion~ and

drying, (Kandel, iOlO).Tlie'mentIOn of-steam conjures up the thought of days gone by when

steam was used to power Engines, to pump water (or mines and replaced. the P111Scle J:M)W~f of

men 'and animals, In reality, steam, which powered the industrial revolution of yesterday,' is still

the most PQPIl.I~rheat transfer. medium in :many industries. S~eam continues to be an, ~ffidt.;q~

'heat source for industries throughout the world. However, it's most important priority remainsas

SQI.m;!eofpQwer for the prod\u;tion of electricity (Slia.b.mJnif.7..am,2OO7),

The steam, plants 0'[ 'today at~ a .combination of complex engineered systems that work to
'Proouf;C S(e:lID in. the most efficient manner that is economically feasible. However. there are

much heat loses in the boiler system that in turn lead.to overall financial loses. Research shows

that steam at 700kpa flowing thmrcgb lrr? of un-insulared surface will lose ~ppro).(.irn~td.y

O.225Gj through a 24 hour period equating to approximately 81Gj per year of nafure gas Of' 2

tons of fu.~l oil (wile.y~ 2()o()). According to the article pcibli$h.~d'by· biomass magw.in_e (20J~),.

every ton of wood pallet goes for up $600 which equates to $1)00 per a year lost for just 1m'2

'steam. pipe, In. a:ddifioll to loss of heat, the pipes become in,C()fwenienf ~o work wi,th sinc;~ they

usually beat up and exceed the surface touch temperature which -is 60°C (AS™~ 2015).

Therefore this project is aimed at. designing and simulation of a vacuum insulation tube (VIT) far

ste~m pipes 'sC) as to minimize such losses. vn technology i!; an, insul;(l.ting me.th.oddesigned with

concentric tubes separated by an insulator, and a vacuum to prevent heat loss from the steam

pipes by c.ondUGi;iQu.
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