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Numerical Simulation Analysis of Hot Air Drying Process of Water-based Ink

BAO Song-xin, L1 Ying*, HE Zi-fen

(Faculty of Mechanical and Electrical Engineering, Kunming University of Science and Technology, Kunming 650000, China)

ABSTRACT: The work aims to investigate the effects of different oven temperatures and wind speeds on the drying
process of water-based inks. Numerical simulation of hot wind drying process of water-based inks was carried out to
analyze the drying state of the ink at different temperatures and wind speeds. The oven was set up at five different levels
of wind speeds and temperatures, and the same ink and paper were used for drying experiments. And finally the ink drying
quality was detected from the abrasion resistance, dynamic friction coefficient and static friction coefficient of the samples.
The numerical simulation results showed that the drying of water-based inks conformed to the two-stage drying principle,
and temperatures and wind speeds affected the internal moisture loss and temperature transfer of the ink. The experiments
verified the numerical simulation results that the temperature of 60 °C and wind speed of 7 m/s had good drying quality,
and too high or too low wind speed and temperature would reduce the quality. It is concluded that temperature and wind
speed affect the printing quality of water-based inks, and raised or lowed temperature and wind speed do not improve the
drying effect, providing a basis for setting the drying parameters in actual production.
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Fig.1 Geometric model
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Fig.2 Relative humidity distribution of hot air drying process of water-based ink
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Fig.3 Variation of relative humidity at different points inside the water-based ink
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Fig.4 Variation of average relative humidity of
water-based ink at different wind speeds
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FHRLE R RT LA S UE . 7EA R TR TR, 4
JAH AT LA T A 0 TR, Y AR T B —
SERRRE, PR i KU 2 A S5 0 T i i, SEBr
He P e B RO KU s, AN ek

2 G A ANAE, H AR SRR BE R, FEAR BT
FE TR S e IR T S RRAIR, IR R 70 °CHi i %
BE BT, k3] 82%, TE 40 °CHHw 2%, X 508 KU
I 11 25 SR AN [ 9t 48 R) 50T e B 48 DR . R A P
RIETFRE, 7E 60 °CRIEAR, JhAEREE L. &
K FE, 60 °CHI 70 °CHI THEBUR K AF . S5 7 47
X, TE RS T LUEAAAE . RRE, ZER A BT
PEEFER, B2 S R T DA T SR i T i, (A
o 2 AT A ) T B i, PR AR PR R LR
Xof ¥ IR

x2 LENESER
Tab.2 Experimental determination results

VUt T R o Tt i 2 B B B
EES (pu) - ?p) - Tt S E /% SREEHERAR (U,)  BhEEEERE(Uy)
Tl J&
3 0.99 0.52 52.53 0.465 0.334
5 1.08 0.57 52.78 0.435 0.185
R/ (m~s’1) 7 1.03 0.61 59.22 0.336 0.043
10 1.11 0.62 55.86 0.568 0.228
13 1.11 0.73 65.77 0.653 0.228
40 1.04 0.52 50.00 0.719 0.165
50 1.10 0.66 60.00 0.396 0.385
MR /°C 60 1.03 0.61 59.22 0.336 0.043
70 1.12 0.92 82.14 0.375 0.172
80 1.06 0.71 66.98 0.326 0.122
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A B, RIVEE TR B BORN R TR B

i A ) st ] A, KPS BB AR AN ] T4 2s K
RN T 0 T RS B AL 25 5, 15 XU
TRV B 6T 7K A i A8 1) T 0 R A0 2 7 A S 3 e A
A AR 1 T 88 AR X Sfe s T AR e A TS K SR 2
REBEFRI T, 58 THE—E ST, Ul
R 5 S BRI TR 25 SR A — 2 25538, 7EAA T
()T AR IS ) T, 3 4 2 e XU R Tl AR Tl 35 )
T i, (H— B P TR R R X I N S R
TR, axk v DA R Ak AR e PR i 0 2 R AT T4
i, MR 7 m/s AHEEE R 60 °CH 4 i & B
U FESEBRAE PR BRI A 1R 454 Bl BT Y 7 [
— PRI T AE AT, RO B EE T TR ST L
PRAE Bl &y 79 J5 2
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