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Efficiency Improvement of Cupola Namphi Iron Ore Furnace

by Using Automatic Control System

aw o Y 1* aou £ 1 ¢ = 1
NNNY A[YYN , DAFNA IRAYFUARE] ,IWI‘JQ‘L! USINEY

Pitak Khlaichom1*, Apisak Phromfaiyl, Pairote Nathiang1

‘pauzmaluladgnamngsy uninendesvigensind lauil 27 auuduladl duavindg sunewles Smingasingd
1Facul‘cy of Industrial Technology, Uttaradit Rajabhat University, 27 Injaimee Road, Tha It Sub-District,
Muang District, Uttaradit Province, Thailand

*Corresponding author. Tel.: +66 5541 6629, Email: pitakkh@hotmail.com

UNANED

n1sageduusinaniingendldisnisuuulusunduneaduun Mlivsunauazaunnees

q

¥
v

Wwantnoasladeluiieanesomnudoin1suided F98

q
v v

duuswaniniiuuuAluandiemaluladsyuuaivauaunginiglun dnlud®@ lneuuanisyiau

q 9

Y

npUszasALiaIinlsEansaInnings

paniliu 2 dudszneude 1iadesneufinmes vvihinansaniuznihnulszInaraniuy
msheuudafoudofaauiaunfvasdarinishauressyuu ansaidenlnunmugudiseu
waglnundnlulfi 2 lalasaoulnsataes vinihiifudedoyaturenfinnosinsiuagumaiiianain
wosludula ileddlineufinnefliusemiana uagiumdsanaoufiumefilonunuauiiives
wisaithan Han15398 wudn Amnfieedvesimuauuuuiiled ldun sninvenedndru (Kp)
das1veneUIiug (T wazdnsrvenseysiug (Td) imunzaulumsaiuaugaumginieluie iy
12, 0.6 uag 0.05 AFIFU A sUTouisuUszAniainnisoqsdunsindniifidioin
Aaluan lulnundnlud@dulnuamuauieau Tasldauusndnmifvina 5 flanfu wuiinisogs
AundindniilvuadaludAldusiudiuliieds 53.67 Alanfu dosndluuaniuaudeay
13.04% aunsanquvdnihildusum 1.62 Alansu Andu 32.33% fuseansamuinninTnun

a [

AIVANAILAY 11.4% 21NN1INAABUMIUIUIUSIANANNANUITAEYATATIZE9M 85 IdeND
(Energy Dispersive X-ray Spectrometer : EDS) wulnanaaeilosidunsianman (Fe) uaza1sueu
(C) Mnanegluilomantiinfiogelaainis 2 e Lufiaauunneng meadd devinisiieuiiey

v J a 1 [ T A [ vaa o Y ! a
F"I’J’]NF’]@J@’W]’NMTE@ﬂQ ‘W‘U’]']ﬂ']iﬂﬁjﬂL‘Wﬁﬂu’]WI%Nﬂ@WIUNG}MﬂﬂﬁLVI"IﬂU 3,922 UMNEDIBUNITHNER

Received 27-08-2018
Revised  08-11-2018
Accepted 12-11-2018




nsansive LT C ﬁ’;%?ﬁ]\fv\a

wnnIlnuaAIuANAIEAY 1,791 U wazdesizigadunu lawindu 29 seunisudn 159070

8 SUNISHAR

v
o o o LY ]

ANEARY: TEUUAMUANANERLULR nAlUan NsagduusIaNI

Abstract

Namphi iron ore smelting had been conducted with traditional method vyielding
inadequate quantity and quality of Namphi steel as demanded. Therefore, this research aims to
improve efficiency of cupola Namphi iron ore furnace by using automatic temperature control
system with 2 functions consisted of : 1) computer displaying operational status, processing,
controlling operation, alarming for errors, and setting operatiosn that could be selected as
manual or automatic modes; 2) microcontroller transmitting and receiving data from computer, i.e,,
receiving furnace temperature from Thermo Couple for transmitting to computer for processing
and receiving commands from computer for controlling the speed of wind blower. The results
revealed that parameters of PID Controller with proportional gain (Kp), integral gain (Ti) and
the derivative gain (Td), that were appropriate for controlling furnace were 12, 0.6, and 0.05,
respectively. From comparing efficiency of Namphi iron ore smelting by using cupola furnace
controlled by manual mode and automatic mode with approximate 5 kilograms of Namphi
iron ore, it was found that Namphi iron ore smelting by using cupola furnace controlled by
manual mode approximately consumed 53.67 kilograms of charcoal that was lower than that
of manual mode by 13.04% and it could smelt around 1.62 kilograms of Namphi steel
calculated to be 32.33% therefore it had higher efficiency than that of manual mode by 11.4%
from testing to find elements of Namphi steel by using Energy Dispersive X-ray Spectrometer
(EDS), it was found that percentage of iron (Fe) and carbon (C) mixed in Namphi steel smelted
from both modes had no statistical significance. When comparing economic wealthiest, it was
found that smelting Namphi steel by using automatic mode provided profit of 3,922 baht per
production cycle that was higher than that of manual mode by 1,791 baht whereas its break-
even point was calculated to be 29 production cycles that was quicker by 8 production cycles.

Keywords: Automatic Furnace Control System, Cupola Furnace, Namphi Steel Smelting
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