38 A1 il TR
2017 4F 1 A PACKAGING ENGINEERING © 195 -

UARED RIMLAE T R E BV R N F D1

X#', mE2, E0FE, Kigak'
CLVGLH TR, P94 7100485 2.EHZ AR AUs & Fl Ja & Rl i A PMED I Hoes, s 610213 )

FEE. B&) BRI WP RMBR TR ALK AT S B, AT %GR 5HAREEBIRE,
R TFHRAZE, RABAWRPNREETF TR —F LR, Fk SWHREHR T RAARTRAF oM, 3
TRt E, &R Z3H, WEART AL HEERA 9.21%, W 62.29%F M F Ak HEHEE A
Y, AARINAZGAR, FRMNREZIEHN, TEGRTHEREA 86.96%, i IKIKe KT
HHk BB BN R TSR K 2421%., &3 DKAAAAE AR ZTERSUPIMET 2%k
WA KRR I, BARBOR S SRR AR AN AR TEREMA LS AERGUIPIET R4
AL I R,

KB WRFFAIAL; BT ARG R F oM

hEYZES: TS825 XEFRIRAS: A XEHS: 1001-3563(2017)01-0195-05

Thermodynamic Analysis on Drying System of Gravure Press
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ABSTRACT: The work aims to study the thermal energy flow direction and quality of the hot air drying system in gra-
vure press to provide theoretical basis for the design and optimization on the drying system, improve the heat efficiency of
drier, and promote the further development of press energy audit on domestic gravure. The thermodynamic analysis me-
thod was used to measure energy consumption on the drying system of gravure press. It was calculated that the thermal
efficiency of the hot air drying system in gravure press was only 9.21%, and 62.29% high heat gas was directly discharged
out of the drying system, which was not effectively utilized. The result also showed that the irreversible loss in the drying
oven was 86.96%, while the irreversible loss to heat the paper accounted for 24.21% of the total irreversible loss in the
drying oven when the drying medium passed through the drying oven. Recycling the waste heat of the drying system is the
most effective way to improve the thermal efficiency of the drying system in the gravure press. In addition, reducing the
irreversible energy loss in heat transfer process between hot air and paper will directly improve the quality of heat energy.
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Fig.1 Structure diagram of gravure press drying system
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Tab.1 Solvent composition and the physical parameters

5 P P P S f Lk Ty 9 5 fE
HX 4 WS LA/ ZRIR LA/ W 5 /K AT Y FEE TR IR/ FEA91/%

(kIkg 'K (kIkg K™ (kJkg™) WRIELEL/% (kg'm™)
2R 2R (C4H0,) 88.11 1.92 1.67 350.1 394.37 2 3.52 70
S BE(C3HO) 60.1 2.55 1.49 355.5 700.91 2 2.72 20
LRIETHE(CsH 00,)  102.13 1.92 1.67 374.6 365.64 2.2 3.88 10
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Fig.3 Energy flow diagram of the drying system
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Tab.2 The first law of thermodynamics analysis results of
gravure press drying system
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Fig.4 Drying system entropy flow diagram
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Tab.3 Irreversible loss from each part of system

mH AT AR R kW R /%

WA 20.95 86.96
|l R 1.34 5.54
R 1.10 4.56
HERE 0.71 2.94

JEEEN 24.10 100
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