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Improvement of hot work environment in the curing processes of a tire manufacturing company

Jung-hoLim® - Tee-Hyeung Kim

Department of Environmental Engineering, Changwon National University

Generdly, thettire curing process is the process in which the
sulfur is added and subsequently thetireis hested to give thetire
dadtiaty. Inthis process dl kinds of the chemicasinthetireare
emitted with a lot of heat. The chemical fume and heat
aggravate the work environment. To solvethisproblem, 92 local
exhaugt vertilators and 8 gravity ventilators were used, but not
satisfactory yet. Preliminary survey showed that the
temperauresin the process were very high; 30.3, 32.9 and 37.2
C a 2,4 and 6m above the ground leve, respectively in the
winter (outside temperature was 2C). It can be imagined thet
the process is severely hot in the summer time. The higher
temperature distribution in the higher space tells us that the hot
plume could not be removed with the existing ventilation
sysems

Therefore, in this study, some dternative ventilation sysems
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were designed. The partitions were used to contain the hot
plume to increese the capture efficiency. The gravity ventilators
were newly designed to improve the extraction efficiency of hot
fume. To satiy the balance of pressure in the curing process,
some supply ar sysemwasintroduced by renewing theexising
ar conditioning system. Many aternative solutions were
evauated by usng computationd fluid dynamics moddling.
The best and gpplicable solution was sdected and the exiing
ventilation system was modified. After implementing the new
vertilation system, the hot environment was much improved.
The temperature reduction in the curing process was about 6.4

C.
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Table 1. Ventilation Equipments

Equipments

Dimengons

Window typevertilators Opening (0.4m X 13m X 2faces X 6EA)

Gravity vertilators

Exheaust vertilators

Air conditioners

Conveyor ways
Doors(@D) ~ @)
Doors((@), ®))
Doors((©), 10)
Doors(®), ®)

Gravity vertilators

Neck 5ze

(3mX13mx 8EA)
Opening(0.5X 0.3m < 92EA),
Totd flow (2,700CMM)
Opening (@ 05mx 22EA), Totd flow
(2,860CMM)

Opening (23m X 3mx< 4EA)
Opening (45m X< 5m X 4EA)
Opening (3m > 3m X 2EA)
Opening (45mx 45m X 2EA)
Opening (5m < 5mx 2EA)
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Fig. 1. Ventilator & door layout of curing

workplace
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Fig. 2. Temperature sampling points and smoke
generation points
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Fig. 4. Surface temperatures of heat sources
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Table 2. Boundary conditions for curing process improvement simulations

Lousde Air conditoner Partiion Pstnd
Caes Ousdedoor ———
T(egf Sped(mi9  Fow (OMM) T(e;‘;’ Height (m) Tg,(‘/l’ W
Cael 20 20 Not Usd : Open 2640
Cae2 20 11 Not Usad : Open 2640
Cae3 20 11 Not Usd GL=20 Open 2640
Caed 20 11 3000 20 GL=20 Open 2640
Cae5 20 11 4000 20 GL=20 Open 2640
Cae6 20 11 5,000 20 GL=20 Open 2640




bl EENEENEE

(&) Temperaturedistribution(GL=2m)

(b) Temperature distribution(GL=4m)
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heights by CFD(Case 1)
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