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te ferved To shnt diwen hligh enengy userz Treguanty Powier oo s veell o5 esealating slec sy
vk Chparen the cousiy s steel indusyos, The shizctive of this s was 0 ilenifp oost-ef
fective-anmngy e flehanoy improesinents for the Sowth Afdows fndmdy Fndigbrg, & lsck o 2asarch
in B African Toundzies was identdied as saining leryrs on the tophc was sialysed 2 large
s sytmerating dm fmgueibon furmaes tn e Westers C2 0 sevved w5 subifecs to investigate the
sopin spetficaly In Soeth Sfrica. The ale was io identfy the enemgy intensity, avaluace alreuly
iplametes anergy shloany measures nd ety fusther spportiiiies To reduce ensrpy
Earss o v Taming

e veethad ToSowed for Uve duts colieciion was ruch oremiated on an industoy sveegy auci
Tyigs o enengy, smowtissnd cost ol eneigy usage were determdned. The energy fonsuRREan
and onergy Inensity of the Tnundey were analysed, based on meter resdbags, wlecy iy bills snd
wimte recansery & it o sspraach fer estrsiion wes used.

Hesilts of the sasrgy audll hawe showm ol the faurdmy under reviess consumes sibogl 137,000
A sty with & reesdmiuny demman o 26500 BVE The already nplanented energy sadng
misasures decrensed the rowmeniy’s snavgy usage by 5% esuiting I & cumveat ansigy Inisnait of
LARSER en, Fariier progosed energy officency measures inchdid the pomprsssed air seg
Vi, rehenitiong of e change material ond the reauetion of e lnlding furmaces were aneled,
The mmsuins of all svulugied insasurss, remely lightng, loed g and aximuem dersing e
gerent wers cost effeckive solutions. Fustherisone Bhe spramesended enwigy <o
rsEETes, narly Teducton of comoreisee ol eeis, neduciion of Bolting Rimsces a8 wel ks
pradyesting of charge tmatedlyl. shomed i thenratical calrilatians a reduetion o sarbon emissiens
a5 sl 8 oS svicgs,

Tl stuichy sifere an Insightful wiee on enengy inensily and erengy efficieacy spoorunites in
Sedrth At Fonndrie, ssaetaih the ooes sperating ae Irteston furmacs.
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suskorlive Freor, an industry whish faees challemgus due fio the pressst spergy soiss in South
Hftien. The faundey Wi oplemented 8 aumbee oF anedgy ey mm-aamm |
he puglugiaa farthel e Tecthmnee,

Tl Shwesle’ ohbect e b b IGemiBronengy = folenoy mprovermepits Sor the Spith Alrimn founsny
bevct e, werloh e Dot opwt-eiffective and anvimnmartaly frendly, For the scourste dentifi-
fthn & ssenber of sl oljectees gve 38t

o Agsimilie ralevaint arigrouny fermation about the Seuth Alvlean foundny ndusi and
o Deberreing evergy WEEgE and ensigy iniensiy of fendoy under revieve

¢ Ewaivate already Srplementet gnangy sfSciensy measyres

¢ Define and evalugie sosubiilties T improve eneyy sage

Lod. Beapse sod Umbtatien

T e iy of this Steratuice nesewse] sxpiaintig 2 founory process aswell as anergy eilliiensy
mmastres i the Sty lndusiy, 's hased on Intermaiional messardh and case stidied, Mo of
‘the el esesssen has een erecutad In Swegen and Consds, coumiries witich are hissnrically
rharinrsy For i e g fusanoly Wity el Dinmess heﬂﬂfﬁ%tﬁ;ﬁ mf?ﬁ-m mgnriﬁrrfg
snengy i adenay in South Avcan fountties has besn deriied,

Trfore, i tiesls offers the South Aficen medusiry sn insighifisl vies: on ey ety and
erergy suimization measeres Wirsedy Irplemantad, Howeers, thi smalve’s of el snergy -
tensitiay and evetion of 'mplemented anergy seving meihoss wees aoly conductsd &t anesin-
e tpnidig A il mass was not reashed as & Ssapediile sase sty soprowc ' wag
Aemion i Should be mentioned that the Foalines e niied ghobal walidl,
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BAAE Maling Procsse

The selection of the meiting Turnsoss s an besteth ot aupee o7 the creting process. Each furnae
e has 4 cwn advntages and disarvantages. depaniding on chirge muterial and anempy re-
fuinasmeant,

Thie meltivg provess lovoless @ number of saps, a8 W Fguie 4, for b fnsuetes femase Hhis
frated. Jefore (e sorap mebal s meled I must be woeapaimd saardingly, Testors dirt snd
U st be raoved and seiretimes the change reaterial can glse be prehestec To mely
the charge materia! energy trom combuetlon of fuats o direet heeting with shecrify will misa
thee inrrperatire aboe the melting point o 2 pouring tempemiure. Tustharmoie, e moien
sl o fics s ke v svialns st Lt B bs sendy Sor tapping. Tapobg isdbs Dansier
of ithe feden mete o e trassnet ladie, Srom ww witl be moved o the aolat of S
s T e sl IMaaie, Ko & daimdar, HO0E)

O v ok fraetal fu bt i & senanate Tokbing Tulees bafns pouring S he maukd. Ty
albersss cesvtinuis susply of maolen retal sed an winterruprsd powlng o the madas, How.
wet, 8% Nemnlo (2D0S) mates, the holding prcess normeses snegy oorsumation a8 8 leage
amount o7 snefgy is used 1 malikaln te metal i e oiben state, ideslly moken meta) s di-
ity trarsoartad to the pearing seslon, which makes the holding Termuce Gissenmabls.

The fuele can also e profimated with gas burnees befurs deing Hled with soaiten mecal, i reduse
arergy ‘ass due to comvestion. This method will be discussed ster as an anengy ssving noper-
Dy,

otk subrchuier describes ditferant vnes of melting techrocgies meiable in the metal casting
by, Mifferen inelilng feireses darive thelr eneny 76 heat @ She metsl From different
searpas. vpically wsed are soiid fusis such oy ool srd breess, aatural gae o siscticty. T
it e, st pot-coirseikininel sneiRing techvinlagie s eeablig suck B soker Sarmeces Tarsmic,
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228, Charsciesisiics of induction Furmare

The techroagy oF Bndection furmistes repches B Tl etk the deovely of the slel e o
Hskurtion oy Mlchas Feradley the st opermiions indurtlon Furmace was, however, oo le used
arml 1900 'n Sweder (Savdewsr, dansed & loraks, 2000). Indwetinn furnpees heve incredsen
gl cepsieily snd can sucessstully cormpete wdth cupeds welting. The beseft of the lndusiion
e Iy thad There sre fewer cheonicy) rewctiony to sandle, which heite to achiere e feal
el copuesaitne 85 & dowride, Indistinn melieg |s more sensitive te the dargs Matenals,
wiiledy lismilts 2hm e of seran sehich can e userd | varacis, aon & Malomader, 300

Flectriz mdustion fumaces, other than alectrs sre fisisons, use alfemating swrent J500, with
ewera | eifigiencies i the 50-F0% renge and beet loss Lo coolivg water suueniing foe 20-259% of
e Gokal Tt (EAREL, SOBHE The siimaiy ddvartage o Inducten meltdng e dha the hes s di-
ey generates within the material wsalf, giving wiry Sast melting times sod bigh efficiencies
{Catibant, 2004} Cus to the develprmen of fexisle. conssant powsrdracking, mediurmfre-
Guensy induction power suppiies, the new geceration of induction furmdces I used for batck
meiting mrocesses I mesern furdider The poseer unlts neseooins s oty stlicon-somn.
trniled rectifiers which ran generate both she ampsrage and fsgueny S batch melting, ane
tam mchisve slectrical efficlencies of up to 579, Medem induttion funates ave capable of melting
alriast S0 Jons per hour snd sl Tensess with high ovwes deasities of 790 to TH00KWH Ao
et i & i S 30 o 38 inutes (Rarahg, Keon & Saiumdar, 2005),

imdietion furmoes ane cassifind into twy basic designs, The core (ype or channel fumace and (he

weiots, Thee chasnel fupee b wently vsed Te sosaller foundries uefund for lenger castings. The
eoreiens Farnace b widely used shien &tk melt of ane s lley s reade), or whes € 4 nectusary
T wary slloys often (Grangs, 1965, The folowing Figure shows an Iusimation of & channel -
lj ece
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Taeeefors the theereticnl snengy reauinemen can be caloulalog by detasimining the totsl saey
prantent Tonihumyl of the malal st tapning ismperatuee wnd ikeracerig T Drons the Lotsl gn-
gy At ambient temperature, |Te thearatical energy renubarnant for grav cast o, with melting
a2k around 1500 degrae Delgiug is thus 3515 ashdon {Schifs & Rediz, 2008]

The ataeial pover tomsurption rete Js siss depetdent on thie furnace capeei. A sty by UMISE
{1958) has found that the anengy "eouirament is lowsred &5 (he fuhace cRpacity Incramses untd)
bt 22 o 15500s; thensaiier the snergy reauimamen. remaing unchanges, 28 shown in Fgurs
9. & reserch of four Tnduetion furmanes in Indis hay shosn ot sverge of SEIRWHLY (A
& Sogerg. 2NIRY, white 3 saudy by the U5 Densrtrment of Tnetgy hee shawm g oo svereges
I e 5. ot TSRS e Dichifo & Radin, 2004], A best nraction muinlmars In the L3, shady was
Fewvard 28 e SABEOHRom [Suhife & Fadia, 20040, wirlie Suuth Africs shows th highes: sverage
with EEM0ATM0n BontSing to SAFs suna [ltehell, 2013).

i 5 16 1% i 2 s |
oA LR ey, b |
g ¥ (bl 7 Frsmuacs Sapeeding sl dTrenigy Bl
baznd e I, 2004
Frasem ghvap datd 1t cam ba concheded that sneiting metal is someedial wfficlent amd fteretune

suEggests that Indueion fumanss hawvs & D ofiflclerey of 50000 (Sohwears D, Watlaee 1.5

e



& Winnngsin |, T005), elecricl sificience tan be as bigh 35 T9% howeder (Sagdneesr, Sensod
& Bovade, 3915,

T esvargy e ictancy of te malting process ks calcylated by the Hheonstiel energy minimue g
by the scival ameunt of energy consumed in meking process (Neeme. Hwon B Ml midar,
AV,

P
Y

=
0
|

(5t 2563

el

$ = enengy efficlency (%]

Goa = thecratical enengy minimur (kb1
Gy = actuel required anangy ot )

Sewera! Sactiors affect the enengy M iencrof Turmsres. Heal osses sonslst of sonduction loss of
Ihes2 pseaptag dhe Turnpos was, Padiarien Tt o the mshl s, stearoiion I, sizs meding
Iy wewd aviihers. lecteicel losses are maily in Trsneinrmss, Foguehey tonvesters, condens
wiving, caliing and sl The aversll sfficiency of an inthiciion Fummos Is Tharsfore the el sneamy
it thadduictind The @lecirica sid ihernal losses [UNIGE), S998).

Ltemmture T holaader et 2, I Wecandn, Yoo & Idmparntiner, 3000 Srashanth er & 2034
CIFED, SO02) supgests B nurtier of potenthe enemy «Folency mensures which can suistantiall
Pt e Beergy cosis I fowmsres. Raet srallyres Move susanty identifed the Srgest poasible
e SaviTgs i the eelting and Salding processes. Reoposed measures Inclide foousing o nisw
Tasion fomases waste el recoveryand preseaiing faclstetion [Tholiander of. a1, 2005 Ma-
wife, Kason B Majumdar, 2000%; Frashanth a2 w2614 CIPES, 2008)

STy Trom (he seTEy usege Tor the casling prooeds slsy lupporiing processes, fike weatiation,
s el s, comaresswd wie and lghting are ofter tantified having energy seving poteniisl

i |

£l






e gy consmetin of lghting, 3 rumber of measurss tun b dupiled. Az mentioned prev!
oty shempin meducing of Behiing G, oy satiching off Ry whes wivecsslry an Keedy
el igh werings, Manuwnl settching o cegres 3 sebaviowal change aod Ievolverent of
saft, hanioe sty meshiod would be oo instal] autsnmated switches or Smers, Foitherminrs sid
bulbs can be replacad by hign eficiency lgting sueh ag LED o7 Muorevesnt lumps JE3T),

Wost industres use lgheing ruplacermaent of one of the! st ey aficdency (o ol memlseing
Irigardisgennt TRhs with Puoressent Talhe wad casfaritig el vapour tubes with metal balides,
wiich shonw very high sevings (Debbarmsa, 5% Kandu & Yineet, 2023

ooy 30 the vy oreriage In Soulh Afiee coupeed witl e Mationel Faergy Fifcensy
Siravemy, Zshowm unehed & nehate poogramee to promere The nipemeEitsinon of energy e

glent techaaiogiez in fate 2004, Pram 2003 & numcer of difterent programumes were ~umssed,

ahich il be deserived ity

o Standard Prodyst Frogramime offers rebates for asengy sewings achieved Mrough specifs
tenhntingics. The focus of thls programime Son sonell fo megdiven oo iects which Save iess
Ghem 2500,

s Srandant Offer Brogremne offar sayments 24 g feed e Tor 2 feed sedog, e sl
Sror SOk to SN can be wafiabe deliversd. Depending on the technology vsed Ea¥am
Incemiives thi seved A feom 042 = 1.2 Za8,

&  Derfiimnanee cesiRcting s anred at ety Sendes Doevanies TFRCsE and 1S Bulk buying
¥ gnargy SENES rom & singe project devenperfor mutiphe panjecth | e relrlamam proe
ferich Wiee s e BOCWI seving over @ three e~ pediod. The benetit for the oimpany
stngrn 2l Ighifrg prodeet e ivedarsered s Thint g costs ootur: a8 B9e projedt desslnger
will iy for the egulnment {Ndlow, 206052},

e progmsTmERs meathoed @08 coven by an ket as rekoo bisd Sleoant v The Tunding wefeg

T s Mo unseriabriies. s, Ralkort v decided o vestar! the crogrammes tls vear agaln
with the target of saving 975 MW [Creamer, 20045},
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& afumdar, 20057, This alte confiries the contlusion of . (73,41 that rateral sharpsterstcs
e an imoortant Tactor of the power tonsumgnia,

e are ey different irmthods 10 srenen e g the most comman angs using waste:
It e thie ores usiig exbaust gan oF The lumain The hov gases released aftes the comnpisis
reelting of the charge material tan be rsused to praneet e new load of chasgs waterial in the
range of G50 an SO0 witlenately prelaating R un teerage oF sbout S00°C winlch will redues
e slecisica] reauliamenis by 3050 B MWW any e Dheudhpe by 5 e 15% (Guro b,
Sansod & Sorade. 2651 Naeanjn, Keon & Misfamdar, 20005

Prahwesting of scras chwegs mateiial 5 2 regeier feactice with wlectric oo furmenes, Mosty ks
peerTmreed i e cherging beskeis, shaft Mirmoes o while 0 stres convevors beng e wasle
heas of the furmace. [raheating for Indurtion Bitnadat 19 a0k By aiapted prestios yel, o mosl
Indietion Saneces are opar-topeed and s diffioun to capture the waste lweet Scoorting i
et [$0LL) more 30ty i research to devlop @ onrprehernsve enengy transier mogel
e Hine e Trnmes it She gas gatwrelion e ssrap oveleating i esded

Pt fslee, sralheating car st i 2 cosdigerable sromy seving alio with nductlon fuseos,
raat thve pncess nequines an extermal feating souios, & serall oty or @ vertics| Ky toul be s
e prenes’ wiren with gas [Geells e . 2008, Tspenimerie. resesneh Tram UND0 has shown
wiirgs of 258% I prehwating the chege mamrial o 450 — 500 s sulseausnt resiting with
2 Tigh ey nshmdion furmscs to 8 tepplng tempersivrs of L500C MBSO, 1998

2EZL. Ienpeowermen o Heet (Pdency

Toere ane a e of shaple Interantions to inprove e hest efficlenoy of five meling prosess.,
Fizsily, the wmoing tenperatine shauld De 33 low a5 souiile. The Tl capacity F the meliae
k] Inereass wite ngressing the tapsing termpenatore ang furihermare the heal low of the
Furniate i paprtional to the Telig temperehitin, T st canastiy of gray fon Tneraases by
lipinift wiven s ternparalive Mues LOOCL. T Fewt aordudtion w8 an redietion loss (e are
eatciilaiied us followed (LIMHGS, 1598978
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fhe = BHT o 0T e gy ir.;%dj.* 3 23N
I'= crvpling waber tevnoeratues K]

1= mpiten mietal ledpematuee (Y0

B haal mslistes of furnace wall oy K]

& = surfuce are of reolien mstal (=7

B = Emlainsing

From thess soustions i can be coneluisd that & fower Tepuing l@mmeratiog, oF B the cise e
mpiten metal hempuirtors 7, resits 1 8 lower ket covtusting and lower radistion lose. Fur-
ih@nmens fom aguation 5. (2.3 5], the thesresicil minkmim reguiament, X can be coneluded
25 ower the Taoning Semparatire s Lol the oo Re power somsuriden reguirement o
S 0 SEE e LapeoR Temperatire 28 (ow as peabe some sirobs rmewsures van be Timed e
prsctine. For instance for @ medivm seed nductinn furrece The aversgn sadiation Togs T sy
inule the cover is left sper will sssel In 3 loss of 10 - T5kwh EIFEE 2008:56], This 2an be
euplained with B, 405,10 &8 heat sacisiion joss fs nrasartinnal o e moiten metsl zuface and
TRpsping Tenpeitule T thi: power oF Touy, A7 & tapping Seemparstine of el WEHIPT The ioss
el msgiant v SO-TORMIR sl apen T it I theredors highty imanmant 1o kees the 114 of the
et rinvieess cleeit ot Al possile tines JUNIDES, 1958:59),
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Figure 20: Heat Recovery using Recuperator

adapted from (UNEP, 2006)
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Total Cost for Installation 1,894,250.00

Estimated Payback in Years (After Incentive)
0.97

E. Assessment of Ethics in Research Projects

EBE Faculty: Assessment of Ethics in Research Projects
Any person pianning to undertake research In the Faculty of Engineering end the Built Environment at the University of
Cape Town Is required fo complete this form before coflecting or analysing data. When completad it should be submitied

to the supervisor (where applicable) and from there to the Head of Department. f any of the questions below have besn
answered YES, and the applicant is NOT a fourth year studant, the Head should forward this form for approval by the

Faculty EIR canwnittes: submit to Ms Zulpha Geyer (Quioha.GeverfPuct.ac.za: Chem Eng Buiding, Ph 021 850 4791).
Students must nclude a copy of the completed fom with the thesis when it is submitted for &amination.

Name of Principal Researcher/Student e ~S \ 18— pepartment el

Supervisor: ‘A-—dfba 'H“‘lﬂl‘Zﬂ"

If a Student: Degres: MSC

if a Research Contract indicate source of funding/sponsorship:

Research Project Tide: ﬁeﬁwr«} WWDNSTG AL evEmlBuy e Wi &

ere
Overview of ethics issues in your research project:

'
Question 1: is thers a possibllity that your research could cause harm to a third party (l.e. YES
a__rson not involved In our ect ?
Question 2: is your research making use of human subjects as sources of data? YES
If _ur answer is YES se ele Addendum 2.
Question 3: Doss your research involve the participation of or provision of services to YES %7(
communities?
¥ ranswerisYES ase lete Addendum 3.
Question 4: If your research is sponsored, Is there any potential for confiicts of Interest? YES

If _ur answer is YES com ete Addendum 4.
If you have answered YES to any of the above questions, please append a copy of your research proposal, 8s wall
as any interview schedules or questionnaires (Addendum 1) and piease complete further addends as appropriate.

1 herelry undertake to carry out my research in such a wsy that
there is no apparent legal objection to the nature or the method of research; and

L]
o tharesearch will not compromise staff or students or the other responabilities of tha University;
o thestated objective will be achieved, and tha findings will have a high degree of validity;
e limiations and allemative interpretations will be considered;
o thefindings could be subjact to peer review and publicly available; and
o | wi comply with the convantions of copyright and avoid any practice that would constitute plagiarism.
igned by:
Date
Principal Researcher/Student:
(Jr}(/ﬂ r3 THrse signature removed 24/ L/ AY
This application is approved by:
| Supervisor (if applicable): _
signature removed a(‘ <& V0 {
HOD (or delegated nominee): N
Final authority for all assessments with NO to
a L(‘ "9 > k}

all quesions and for all undergraduete signature removed
research.

Chair : Faculty EIR Committee

For applicants other than undergraduate
sludents who have answared YES to any of the

above tions.






