iL CALORE NELL'INDUSTRIA TESSILE MEDIANTE GAS
COMBUSTIBILE DIRETTO

Son0 numense ofmai s applicanon, e pil van caepl, che ulilzraes desfaments |
prodios della combusfions desi gas combausibel par la sommiresimzions dal calons
fscessans al process o lavoranione, Nellindusina tessde questa lececa d avasdgranda
5 va allermandd in sosiituzions del indinonal nscaldasenll con vapore & alri luch
infermed | arteolo re llslrn alouns applcamoni

IMPIEGHI DEL CALORE
| processi d lavora riona dellindusina lesslie che ndeedons sommanisiranons di calors

La irasdstmarione dai prami se procediment dal sistema di riscaldamanio indinetio 8
iquiello direto pus essene efleSug bo mescolando | fumi caldi provenient dalia
combustices del gas con Nara che cnools nelis

Par | procassl indecsl sofio e vod Il!hmhﬂgﬂumumu
saguent sislemi 8 Gas drelin

- combusBans scemmenta con rendiment supenon al 100% nspeio al PIC | combusSbde
+ pombusiions in bubi sommers oppure in scamialon compa oon e rendimenio o
prud andare sing al 35% rispetio al PG| dei combusib

I nscaldasenin ambusntale pud anch stss ssasns aleSualis oon peneralen d ara calda
53 & a3 dinefip cha inditetio, mediantes aerclermi & gas. oppune a pannell radiant ¢ic
Letrasiormurion sin gui efiefvate hannd dimosirale che limmessione di fumi caldi
hrefiaments nel'ambienie della macdhna non ohea problesl dincendo o aomurgus &
danneggiaemenio delle fie o deslessuli. Angi, Mabolinone delle hafiens di iscaldamenic
bay rappresentato un mighcmmaendo delis condipioni di ssevcing delly macching
darivundons in definkiva un sumanto d produncns Limpisgo. infirs. des bomi cald pod
adequars & qualsss inmperaiun & ssefono rcheesls snnullando complstamania |
wincoll impoat dallimpeego del vapons o dell oho dialermess

VANTAGE DEL FUNZIONAMENTO DEL GAS DIRETTO

Bvaniaggs econcmin conseguents allmpiego del gas drefia de sostancalments
dal mincy consuma & combusiibde dovulo Bl segosnti [ation:

Irserzhn Dermic - La medas & regema bermeco delle appanscchistune s nsolee in pochl
mined allorcie 5'rpiega i gas diefio, menine d iempo ccoodmers con e baliena 3 vipore
0 oon 0o dialermicn & supercre o LS valle & il Sops st Svinln  genaratons &
vipcreioko che ichieda mediamente 3 ore

Awlonomés - Dgni appareccheaiuna irasiamala o gas drefio oofsuma il calons solants
s & in bunmons & nella miurs cccorents il pa polennalls & maroa, in@so &
arvesio il consumo o combusiitele P cessare 0 EEer R TS0 Bl mnima, 3 seconda
dole necesslh delldenie. Con Mmplego d vapors od obo dalemion ron § possibde
resyolne il consumo con la stessa puntuaiith & Sessbsbty

MaraAsnrions - L farmate per i pofizia dels baftens & racaldamenss tesang

oarpletaments in quanio la oo abolisone impedisce i lormars! 0 depositi che

ricteedang, inolire, nolevole lavoro per la kn esporamons. Con Nimpiego del gas dewlio,

& qualong nellatsoslen & croplazions o siand Bbre o focchi sospes. b silficents

insialiare sulla booca aspiranie del venlators di nciroglo ung grigha lacimente pulitde o

ol limibe sosfhable seara arnsio dells masching

Prodisttivitd - L sumenio sensbds della produtiesti dells macchana dersa

dai seguent lafior;

&) Asivazione deda circolanons dall aia in conseguenta dells dminule perdide & canco
i seguaa el asportanone dele bafana di nscaklament

b Fligpa.ecen autnoma th igre bvuoalone per dare piu calore ale senon della
macching che ne rachesdond pad s mand caliooe ale resianti

£] Possila & aumentane i lemperatry dell atmosders arootarte nei fomi

Invedtimento - L investmenio coooments per efleSmns b fagdorma none a gas

ha wen coolo moderaio & rormalmants §riiomo del capliale meiens enb i prmo

anng o eseramn. Al vankagg sopea descrifh, S devend aggungens quell dernant dalle

petrTre sogv alu®o th persamale £ 3 spand che | aboknone defia centrale lermec

iomponta & dasnspanmi & calore disperso al caming della caldaia & lungo a rele &

desdribru s ded luido nscaldante

La LT.AS. di Monza che opera da lampa nel campo del nspansso entrgeben ha essgusio
numeose inslamanons o gas deetio. La prma basloemamices sfeuata rasle o 1580
& mumsersl 5000 Slab gl implant] LTAS. inslallat sugh sssicalel indusirisll costruit
ids primaria case coms Reggianl, Beccanolessila, Stork, Arics sd alira.

DESCRITIONE DI UNA TRASFORMATIONE

Deescripsne i una recenis rasiomma nons - annd 1904 - & dal relad o recupers
enagelicn dopa un annd di lunssnasenin. Trashrmasons elefiala pressala

Spetl ls Fladic Pietro - Tappesificss Nanonals 5 p A, stabsimanio & Cazmng
Sant'Andrea (Bg). Soop0 dela Fasformg foee era quello di imitare | consumi di gas
matang passandd dal sixlema di nscalhmanio indewiio a quello dewiin, » 8 Ecremantar
o prociutiiith della macching. Oussio incremento poleva esses oienulo sia pe o
magper venilanons doviula all dminusces dele ressiene sl crcuso dellana & causa
el elminanons dells hafiene, che par on mcremenio di lemparaiurs posshis conl
brucsaton & gas. Lo macchin in guestione & una ARTOS & modelo precedents
allaSuale Duetl 10035, da cw sl diflerenza par il sislhemna degh uged ¢ delle soliene &
mandala del'ana

E coslitoils da un pressciugaion 8 2 campi (1otale 8 venSlator]), con propnio stausions

it 3 una Fameuss & 0 camgs {iotle 12 venblaion)

Sulls mandala dellesausiors della rameuss & installals un recupefalons & cilons e
prerncaldare aria che, prelevats dalambiente da un veniilabioe separaio,

winna immesas nel paed inferions sia della mmaouss che del preesciugaiog,

(G esciamo] o [Tkl 0 Al i gy Supiericens,

RIASSUNTO DELLE PRECEDENT| CONDIZIOMI DI FUNZIOMAMENTO
Centrale lermica
1] Locale da circa Bx20 ma 130 =
2) m ¥ calkdnia OF Seveso, da 2 500 000 Kealh (2307 kW), sssorbiments i laga 174,
funmonante & gas meting, consumd o ega 323 Nm'h
X " § caldss O Seveso, da 2 000 000 Kealh [2 322 337 ol locolsra),
assorsmento non mdicalo, hmponanie 3 gas metand.



1) Thermoseting
Prdymmrmaton

} Flarms bardering

T Hol waler producson
B) Tank heatng
¥ Membegrd Fpating

rrveetian o the Birsl s indrect heating systems o dred heaabng can b= carned ool
ing hol echaust emifled Ints gas oombushon with as cculabng in the egupmsn
wgard b processes shiwn onder fems T and B, the iolowing direc] gas heating
yaiems may be used acoording 10 the case conoemad
swibmepad combiagon with 3o outpiol greater than 100% with respect o foel lower
T reg wlug
srrmersed lube combuaton of ombussan in compbel ecchangers with an oulpul wheth
AN g upia SR walh el b S lower h-!d'ilﬂnﬂ iy
Ambsent heabng can alsd be provded by dered] of indbhec] gas hol 2ef Qeneraions, uing
A space Fealers, oF radiabng panels eic Dofreeriaderd camed ool 10 cabe e shown
thal ol et emified direcily inlo the aned surundstg the macdhng doet mol crexie
a fre hazaerd nod does it damage fbves of textles. Hathes, the eliminabon of heasng
gocumulaiors improses e machines operating coaditions and coresquenty, increates
peoductraty. Finaly, wse of hol sxbasss! can b pdapled bo virtia By any operafing
tesperators aod complledy doas gway with tha resincons which a¥ect the wse of
siaam of haalag ods

ADVANTAGES OF DIRECT GAS OPERATION

The ecanomc advantages fesudisng iom ihe use of deact gia substaniedy conss n
reduced fuel consumplion dee 10 the following

Tharrmad insriim - Tha squipsment i Broughl up 10 lemperature o [ued a hew Msfubes. wilh
dresc] ik, Howerwer, this bme taken with sheam accumelalion of haalng od = betwesn 4
and 5 smas grealer, xer hareng started the sieamcd ganeraior, which Bkes on
Faerage 3 hours

Aulongmy = Al equpment ooneeried | deec] gas only consumes haal whesn operaiing

g=d v amounl roprabe 1 s operabing regme. Inihe evend of 3 shed down, lued
#3%8 oF b reduced 10 § menimee, gooordieg 10 o reque ements

‘When uling sleam of heahng od, consumphon et be regulaind as accurasely

v siment - A medium level investenl = reguned o conmert the sysism o dired gas
wnd tha investment is returnesd wathin tha fins peas s operaion

in nddison b the aloremenbioned ndvartages. we musl add $ose provded by savingsin
reapec] of siall aed space when the heal generaio! i elimirgled, togeter with heal
saved which would othemiss have been deapaned by the heatng Bisd ameiging fnom S
oulisr @ llai'fll‘l;'l-‘l'ﬂl.ﬂ-'l ha Gegtnbulion gyrnm

LTAE has been ache for some b i the field o enengy consersabcn and Fas
underiahan & AumbDer of defact Ak fofviLont Tha firsi was comenissonad in 1580 and
many LTAS. aystems have been installed in industrial drying chambers ut the
fime iy were buill such as Regglani, Meccanobessile, Stork, Arias and atfers

DESCRIPTION OF A CONVERSION

Drascription of @ recant converson - 1954 - ard nformabion on enegy savegs after one
yede vopeenlion Comsrsion at Rada Pieto Tappethss Nanonads 5.pA. ol ther
Carrand SasiAndiea (Ba) Bacsty. The purposs of the comension was ¥ kmi tha
exfrsumplon of methane gas by comverting from an indirect 10 8 dinect harating wystem,
and b incneass macking produstiaty. This improvessat coukd ba sehisved asthar feough
incriased werliabos by femaving e acousulaion 1o hsducs Fessiancs @ T af artul
¢ thceagh a polential moiea e in lempetatuie using gas buimers

The mackens concermed was an ARTOS., The model wias B one preceding the cument
Duptt 1005 [s0e encicswe 1) and tha dfeence betwenn the ted besin the nozzle
sysiem and ar coniol fan system. B consists of 3 2 leved pra-dnpeg chambens {iotsl of 8
tans), s own mxkuusl 5ted an B eschon ptender (ol of 13 l5e) A haal recusarniod
fified on'the stenter exhaust ouliel 8o pretaal amisenl 2af drawn in rcwegh a sepaale
fan Thes ar i fed mio S lwer leved of S stenter and e drpng chamber

The exhausls only 1ake i ar fram the upger hevel

SUMMARY OF PREVIOUS OPERATING CONDITIONS

Heal genaralcr

1] Roam maasung approd. o me 120 m

Z) o7 108 Sevesa boder. 2 500000 Kealhouwr | 2907 KW), tangel abaorpton 1TA,
cperaing of mefane gas. egel consamplon 123 Nm'ih.

3w 1O, Seveso boder, da 21050 Kealboer (2 222 220 o he lunace],
corsumplon nol specifed CERrENG N Mg gas

4 /" 3 pumps | ! spare) lor heateg o, each Sted with a 50 KW slecine molor




MACCHINA RAMEUSE ARTOS A B CAMPI DOPPI, CON
PREASCIDGATOIO A 2 CAMP| DOPP.
Vilori medi di produricne:
1] Veleakls 12mA°
7) Largtverss i lvoros 4 m
%) Tempetaluta esevcizio= 130" C mefle pime 20na
= 150" C nsle roves Tl
i) Pasc del malenals umidos 1.4 Kg/m' pana §7.2 kg1’ con 8% di seoco
5] Lavora 16 ore gicrna per § gomisetimana
6) Tampa di nscaldamanio oo dabermecs § macching= 2 orpgicena
7} Comuma meda di gas matano durante la produrcns= 300 ='h
) Coslo dellopemnons & spalmatuns & psciogamanin lafiess LiL 1200m*
1) lncxlanea dela mascdopars nel coslo o ol sopre= 15%
15 Prosdusmg asswanes cica 5 000.000 m'

Song stah caloolak | consumi def gas metano o dellensrga slefinca sulla base dei dak
sopra inchcali ¢ dell uiteron informasoni rcervute dal henle relatre agh efiefivi
conzasmi rleal, S0n0 kil pol cobooby b i consymi successea pila rasioima sione che
hanng dalo coma risuliato nsparm 3 igas metand pan @ 295,200 KmYemmo o &
enepia slstnea pan s 375, 188 k'Wh. Con calcolo consenvalivg o @ quaniificalo
Faumenio di produncns besalo su un incrementa del 5% della copacith evaporaivg
deda macchira. Tale parceniuade b bubio defl espenanza in precedend irasiomanoni,
nele guak s raggungingne valon ben superion 3 quelo indicaln

S b coesdieryio che Maumento & prodia fcess consentva i oHenens spans sol g
sl & manccopera essencks rreariabd guell dei materiali. Yalutando | cosl erergela
el momenis_ | minon costl & =manulensons, ls spese di manodopera & malenal per
fa modifica della macching nonche dell impasio & combussione, Elempo di
ammorizo dela rasformanons & reultaio nfecors s 18 masl. 5o sl consdera cha |
cosd del gas meland & dell'energa sletirics Wons sumendst dalls dala Sel calool
sopra esposd, s pud aciments cagine quale sia # vaniaggio o quests operasions
Hon sono sta8 valulal eBef guak i recupenn delio tpa b oocupalo dalle caldss
pompe, spparsockuaiune & fegol e & conlnalla dellolo duiammecs, realve
marmAsnnon nonch dalla cessats necessi & rvvare le Gildale ohe pnima deldvna
della pornais brvorsiva A saguito i guanio sopen, Mammorizio deliresiments &
risufato di 11 mes

DESCRIZIONE DELLIMPIANTO DI COMBUSTICNE

Sony sial instakab 40 brucaion (8 per i preasciugaicss o 12 per B fameuse], modelo
84-A- TEH, cxpruns con grophia megodasons dell lemperalura, sslema & aicensione
& nievamenta famma, dlefinovaleola & biocot e Bowre i Gas

Ogni brucaiors & asserlo al ventilators adiscenis i tu hAboeaSanin nEns niFmlo
s appowuio presscstao . Per ogoi macching [préasciug Sioed & ramauss| song stk
installa¥ i enc valvole gas genarale o due ventialon per Mard o combostons, una
et ll ety supeiior s alieo pa linfanione. B quadro & comandd compnands un
controflors programmabsle per b gesione degh slami. del wsterma operativo de
bruciaton begati al funsonamants delia macchina, nonch del mggruppamenta dei
Erucixion in diferant rone & dllerent lemperatuie. E necessils produtisin oparai
eon 14 dllarend zona & regolanone, suddvise in dies (e SOpER # una sobio) perd
preasceacalon, & 12 (B8l $0pra B 58 50o) por kn rameuse. E in fensons del
aberale da Fatiaie che gh operaton scaigon aitmverss un pasmello digitale i mada
dhregoane ed eventuaimanie cambane ke lampetatune imposiale

ARTOS STENTER MACHINE - 8 DUAL SECTIONS, WITH TWO
DUAL PRE-DRYING SECTIONS
Averege produciion dats:

1) Speeds 12 &1

7} Working wittha d m
3) Operating lempetatune = 1357 L in e sl sactiong
= 157 Cin the final seciions

4 Weaghi of wai maderials 1.4 Kgim" equivalent i £7 2 kg1’ con 7% dry mafie
5} Cperaiing 16 hours per day ke 5 days per week

il Maching and heating fosl heabng hess 2 hoursiday

T) Avetags methans gas consumphion during produchons 300 m'h

B} Cost ol lalex spreacing and drying oosrationns Lil 1200m’

U Lubaur oosl intdence: on e above tosle. 15%
113 Anmal productions approsmalely 5 000,000 m*

Weiruaes gad and atecingty conpemplon was ciicdated on B basis ol the
alcramanboned dats asc on infermaton subsequantly recated iom e chesl
onoerning achual consusplion readings. Then, consusphen sher conversen wal
cabculated, resulting in s in methane gas equaaient 19 295200 Hen'fy s andin
whectricity of I75, 188 k'Wh, Using conseraafive calculafions, we wene abls fo quantly
producton increases hased on 8 5% increass in the machine's svageralon capacly
This peecentage is the resull of our expereece with previous conversaons whise we
achieved bevels [ar i ercecs of those quoled

We beliove fhal increassd prodiuchon levels can iesull in aawifgs o labour e0sss alrs
bocase pqupman cosls eman oonsfant

i wee assess currenl engy coals, lowef masbenance labvur and mabterals coss by
mhwmmnmm oorsts can be amortced i lass
than 18 montha, ¥ we sasuma thal meSaes gas and slecincity costy sre noreased
fraem the dale of the caleulatiors desdribad sbowe, |l i sany b 1ee how benalical tha
operation can be

¥ie have nol ossessed laciors such as breeng up space previsusly aoougeed

by tha baoder, pumes, haating od regulating and cosirdl squipmant, applophials
maisdesarca and evan B il Sma need 10 star bofdiers up balone the woring day
can begin. Tharelors, folowing the sbove, the imvesimend would be amocisedin 13
e

DESCRIFTION OF THE COMBUSTION SYSTEM

A buresss hars bean inalaled (B o the pra-dryes snd 32 bor e slenber], modal
B4 M- TEH, anch with ds oen beesparators regailaior, Rame gnition and sensdr, gas
shud down and salety valve

Each burnes is toriralied by the sacest lin mhote opatatan is sonireisd iy Bie
approprials pressre oparated oo gevitch. Each machene [pre-tryef and senler) s
ecuipped with & gensral gas valve arrangemend and two lans lor combushion ax. one
ke e upper level and e oiher for the kower level. Tha conirl panel onsisis ol a
progiammable controlled which manages e alinma, the cpsratse bumar grsiem
Enkad o the machins's operalicn, as wal o the regroaping of bumen in dfissen
wens ol dfleranl lemperalured. A prodecion fegueamant m Pl operabond shoul)
includi 14 adpusimant sones subdsaded o two levels {ona vpper and ong lower] lor
e pro-dryer, aned 13 | six upper and s kreer] e e phanier

Aceonding ta the material o be processad. the operalon will sel the reguiabon mode,
and possibly ne-ped eemparniures, on B dgital poeel






