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Design and implementation of thermoelectric dehumidifier using peltier module

Jae-Chul Jang*, Gyu-Sik Yang**
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Abstract

In this paper, humidity measurement is accomplished using humidity sensor, dehumidify is implemented
using general-purpose p -processorPIC16C54 and thermoelectric module for control measured humidity and
input target humidity value proportionally. Peltier module product is variety kind of size and characteristic,
very important drawing factor is selection necessary heat sink, which is maintain proper thermal resistance
from variety kind of module also. From electronic dehumidifier is manufacture by using thermoelectric
module, no sound, no vibration, low power consumption of partial space efficient dehumidify proves the

validity of this system.
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Fig. 1 Air-state diagram
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Table 1. Comparison table of compressor cooling and peltier cooling

qt=7] iz Peltier 7} Peltier ¥ 2} ¢ £ A
71EH-Fe] gl
sF&7] Thermo - AE, 2}8-0] g}
- &4 2 Al Eu
2 H 25 34 - &, A oR o] AF-Frh
S LT B S =
DI A 2(3L-L) - AFHEF Mo g Jzhyride] shgsicl
A - 74ed ] AE-2 100%4H3 gl
z o0 A5 PID Aelz A% LxAlolsh Fhssheh
T2(H) AR el AT Y o2 2&Aejr} 753t
< &5 gy - & SHAo] wa
e S AbgEkR] gFot AlR]Ade] )
-7 o] Sl Av|ufile] o] Fozic)
L3zl Aggle] AT
7] = w3 o7l u oA - 3714
Sl AR 22 of e el Folsih
- 27t folsjc
- yeizh gl 24 2 Tt gl

673




g R AT =A A3E A3

4, GAXMES7) HA L M

APz 28 AR Hald i 2
B WHTFRE By dARES Aridez A
g, 9xo2 WYz 3¢ 29 o] A ¥4 =
EFo| Aj FxT FALL) dAdus A Az &
g Bz} AzlFze] Azlrl B2 N& wi 9z
@ ARTFEAA Bzt #Fstel Aol ol

pao g Na3 Py wzsz FAEe glch
¥ Bl Hol|4] o 29 Aol PH HlE Ao Q=
J 5L “Carter’g} H-231 Wzhiola] R
2 iz F o) F3h sh A JTE

Z

>

Weld | §4E a9 2004k 2ol AR
A

oft
o
0y
Jot
i
fr
E
2

[«
)

Wl
roae e de
o
i
—Hr
2

=

o
N
it

o R K

)
2o,
£
L
R
Ach
2
2
o)
e
o
2
Jo

= oA ulx 4 )zl Bismuth
Tellurice S AF&-[7][8][91 %t

wn oXx
4 o
32

2

b°

JHeat Absorption Side

Ceramic Substrate
~-Electrical Interconnect

TE Elomaent riery Moving Heat

a8 2. 244 2 72

Fig. 2 Structure of thermoelectric cooling module
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- T¢ : Cold Surface Temperature

- Ty : Hot Surface Temperature

- T aysewr - Ambient Temperature

- Tswx - Heat Sink Temperature

- T mwsuration - Module Insulation parts Temperature
-Qc : The amount of heat to be absorbed at
the Cold Surface of the T.E.
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- Qs = Thermal Resistance in Degrees C per
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Watt

- Ts = Heat Sink Temperature in Degrees C

- T4 = Ambient or Coolant Temperature in
Degrees C

- @ = Heat Input to Heat Sink in Watts
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(a) RH characteristics curve of humidity sensor
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Fig. 5 Characteristics curve of input sensor

DIM TABLE [64] AS SINGLE
TABLE [0] = 125
TABLE [32} = 25
TABLE [63] = 55
OPEN "A-D” FOR INPUT AS #1
INPUT #1, ADCOUNT
TABLEOFFSET = INT(ADCOUNT/4)

SENSOR_DATA=TABLE(TABLEOFFSET1)
NEXT_SENSOR_DATA(TABLEOFFSET+1)

‘This is the lookup table.
"This is -129/4.

'Open A-D.

And get count.

'Divide by 4 for lookup table of 64 elements.
’Round result to next lowest integer value.

’Get sensor data at pointer.

"Get sensor data above pointer(next pointer location).
’Actual sensor data is between these two.
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DIFF_SENSOR_DATA=ABS(ADCOUNT-[SENSOR_DATA*4])

"This is the distance from sensor data between
*sensor data and nexy sensor data.

INTER_SENSOR_DATA=SENSOR_DATA+(SENSOR_DATA*NEXY_SENSOR_DATA)/4)*(DIFF_SENSOR_DATA))
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’Final output sensor data
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Fig. 7 Executed result of thermoelectric cooler

analysis program
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Fig. 8 Temperature characteristics versus voltage, current, and power of CP1.0-127-08 L thermoelectric module
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