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Analysis of Energy Consumption for Microwave Drying in PC Pellet
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ABSTRACT

Semiconductor inspection equipment makes components using materials with insulating properties for functional
inspection including current and voltage of semiconductor parts. A representative insulating material is plastic, and
plastic is made of a component through an injection process using plastic pellet. When plastic pellets contain

excessive moisture, problems such as performance degradation and product surface defects occur. To prevent this,
pre-drying is essential, and the heat convective type is the most applied. However, the heat convective type has a
problem of low consumption efficiency and a long drying time. Recently, many studies have been conducted on a
drying method using microwaves due to high energy efficiency. In this paper, drying was performed using a
microwave for drying PC pellets. Energy consumption and drying efficiency analyzed by set up an experimental
apparatus of heat convective, microwave, and hybrid(heat convective + microwave) types. It was confirmed that
energy consumption and drying efficiency were high when drying using microwaves, and it was confirmed that the
hybrid method improved drying performance compared to the heat convective method. It is expected that the research
results of this paper can be used as basic data for drying plastic pellets using microwave.
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(c) Real image of microwave hopper dryer
Fig. 1. Schematic diagram and real image according to the
drying type.

o WhAlhe EokTl ol e s AR s et 245GH72)
KW ST EE 145 AMgatgon] ol ghe muiw
WR3M0E MBIk Yol FlgE SRS wrow )
2517] 918 Fig. 19] @9} 2o] 360mho] WjEake 2
WE71S Aol Ag3tetk Fig 12 no|azgjo|ng

57 Eejolojo] BAES Lehych

22 MY FH|
A% AR QXUold Zehae F ook AT
9 A % Spel PC(Polycabonate) 2 4174 3sick PC
o P&ol 015% ol HES 4P A 1247 o)y
=
e Fastch 2uE W Ex
W AT F IAREEST mlelamglolng ol gkl 7t
4 9 A2E 4Pt vfo| ARl HE ALHOR B
Aol 24} AlHot ot 02 B4 91xo) 4 45| L=
She BAPE glck ol WAsh] $ie
7h |3 9lom 1 % Onoff Alo] HpAlL
S04l 9] LEsb FULERT A B
& A9 Mg ATHOIHST). ]2 B3, vol
of AYS ATk FAF LR oAdt & oI F5
sh 7hg oy ARl H FUT LE Tz Y4
¥ 4 Glohs) ABERS EfR thoaR ool On-

flo o |o

—5—] EX

oy, jn §2

g

ol

o

Journal of KSDT Vol. 20, No. 4, 2021



46 ojdul - YA -

Ao

off W2 112 gtk slolazelols W o

F3t nfo|azglo|no] B3t e e Bl
gaton PPN A9 ARIHOR HgET
SUHAS] B Eofolo] 2Skg Bk 2 umAY
Shaick Hybrid WAloA @%e] EL vo]2 o]
QU5 7t melstel TR Agsgon o
A ARjelH BAHOR PCE 2T 1) Hgote
E(1200)2 AR

>
R

i
5

o ﬂJlHJ

jui]

Fimrm

fo = & rr

3. ofl x| AHl 24

3.1 xS

Azraed Ax719] 7H 583 A& F shol,
& oA anlof tidt 2 S sl S 7HEs
8 AR AR 9] Ble= A ofRItH9)]

Nor = —QE:ftl"‘” 0

where, 1p, = drying efficiency (%)
Qepa = energy consumed for moisture
evaporation of the PC pellet (kJ)
Qtemp = energy consumed for the
temperature increment (kJ)
Etotar = total supplied electrical energy
during the drying process(kJ)
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where, W,,, = the amount of evaporated moisture(kg)
from PC pellet

A g = latent heat of water inside the PC pellet,

given by equation (3)[9]

hgg = 2.503 x 10° — 2.386 x 103(T — 273.16)
273.16 < T(K) < 338.72
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where, P,,; = absorbed power for temperature

increment of the PC pellet(kW)
At = the required time to temperature increase (sec)

3.2 SEC(Specific energy consumption)

SECE= PCEEl Az 34 Az 34 3d5=
T ouxg dx F AAR =29 ¥ LRt F g
AR 7RItk SEC= A 5o whef =& 4= Uti9).

_ Evotal
SEC = p— ®)

where, SEC = the specific energy consumption(kJ/kg)
Eiotqr = total supplied electrical energy
during the drying process(kJ)
Meyq = the amount of evaporated moisture(kg)
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where, Py, = the electrical power supplied to the
magnetron(kW)
Pys = the consumed electrical power by blower (kW)
P, = the consumed electrical power by

ventilator(kW)
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