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SUMMARY

I. Title

Development of Air Mixer System of Complex Control Humidification and

Dehumidification

II. Purpose and necessity of Research and Development

Usually, environmental pollution problem is happened and joins by Godohwa of
industry. Dehumidification is occupying important position with field of electricity,
electron, life etc. in environment field.

Application field of dehumidification is that improve the a light weight, a low-cost
andto miniaturization for the growth of crop.

Semi-conductor cooling method to use semi-conductor of this research was
invented to generate heat and can be assimilated using heat electrolytic corrosion
heat pumps that is consisted of N type and P type’s semi-conductor. It can control
temperature and humidity remove a grave to another place. But, domestic
semi-conductor is importation present, and quality and performance is superior but
becomes many burdens by climax. Therefore, application is difficult.

In addition, by adding ultrasonic humidifier humidification and dehumidification
green House by allowing the simultancous changes in temperature and humidity can
be sensitive to the need to creating.

In this research, it is appliedhe semi-conductor, which has superior quality and
performance.This research develops technology that can cause direct effect in growth
of plant using temperature, humidity control and energy curtailment.Also, it is small

size, a low-cost and high effect using developed research and technique.

M. Contents and sphere of Research and Development

This research improves surrounding using dehumidification, which designed and
manufactured Unit that have the function of air circulation and dehumidification for
metabolism promotion of plant.The designed unit experimented in the cucumber
examination institute. As a result, it confirmed that the unit have performance of
unit superior.

Specially, the air Humidification-Dehumidification Multifunction

unit deigned a miniaturization, a low-cost and low weight using the biographies



semiconductor.The contents of research is as following concretely.

1. air Humidification-Dehumidification Multifunction

(1) The size of device is @440x0.4x0.67 (m) and it is 17ke, which controls
dehumidification and temperature using contoller. In farmhouse, it can regulate

position according to bowing twice surrounding and situation freely.

(2) The air Humidification-Dehumidification Multifunction include with the fan for
air circulation and dehumidification - Humidification Multifunction. The speed of fan
motor by current. It Is composed at protection gainst heat department, heating unit,
semi-conductor (thermoelement), cooling unit and power supply, Ultrasonic

Humidifier

(3) Dehumidification method aremechanical method using freezing coil, chemical
way using absob on the air and semi-conductor cooling method. This research

applied semi-conductor cooling method that is the latest technology.

(4) Semi-conductor cooling method is consisted of N type and P type's
semi-conductor.And semiconductor designed to generate heat and can be assimilated

using heat electrolytic corrosion heat pumps.

(0) Protection unit gainst heat department is variable of relative air temperature,
humidity, Pungryang etc. Heat pipe was applied for effective heat emissions. The
protection coil place gainst heat improves dehumidification ability using maximum

protection gainst heat area.

(6) Cooling fan is on-off imposed structure that is necessary in cooling, and it is
approached in proper dew point temperature. This device has th charging of heat

and cooling functions.

(7) Before Ultrasonic Humidifier, Thermoelectric the call goes through the heating

temperature is 80 degrees, rising to undergo sterilization was constructed first.

(8) The designed unit is controlled the temperature and humidity at the same
time,. It is measured the environment state using temperature sensor and moisture
sensor, and Is controlled automatically to satisfy established temperature and
humidity.

(9) Air in the field is cycled indoor air to top, bottom, right and left using the



designed unit that are a superior energy curtailment and a good dehumidification.
Therefore, The unit can prevent damages by blight and harmful insects in the

condition of much moisture environment.

(10) This research result exhibited market research, demand investigation, patent
application, certification acquisition, inquisition, advertisement of TV and magazine ,
country policy business propulsion, domestic exhibition and foreign countries

exhibition.

IV. Research Result

Ist year

This research of 1st year reappraised the research of ChonBuk national university.
It is developed the housing, motor, wing, protection gainst heat department, heat
pipe, Heating part, semiconductor (thermoelement), cooling department, power
supply, Ulirasonic Humidifier department for the performance improvement of
device. Also, It is designed product of new concept for dehumidification control.

Controller is consisted of temperature and synthetic control system of humidity.

2nd year

Research of 2nd research manufactured the prototype that is designed in the result
of 1st year. Manufactured prototype analysised the performance and corrected again.
Also, it is achieved spot test in Chamber. And controller can contolled the proper
temperature and humidity automatically. Specially, one controller can control several
dehumidification unit at the same time. Therefore, it can do effective use.

Designed device analyzed time, temperature, the dehumidification amount by
humidity using Chamber, which is executed a spot experiment in cucumber
examination institute. The device analyzed the effect that reach such as
dehumidification ability, application area, operation and blight reduction.

The product exhibited in special permission, certification acquisition, advertisement,
country policy business, domestic exhibition and foreign countries exhibition.

Product of research result plans to sell finally.



V.Proposal for result of R&D and practical use addition

1. Result of research and development

In this research, it is developed the technology of air
Humidification-Dehumidification Multifunction and practical use technology, and got
result more than expectation through the field application of Humidification
dehumidification Multifunction.

The designed unot improved Performance of product by the miniaturization, light
weight and low cost. Also, it may become draft of various research applying in
several fields.

Specially, development technology exhibited in inside and outside of the country
special permission, certification acquisition, advertisement, country policy business,
domestic exhibition and foreign countries exhibition. The developed goods may be

applied in agriculture field.
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ARIE ol BAS AUtk

o] YFuES] HEI|E AFol} T2 BHOR o]Foixl Aol ok

o gFe( o124 1 mm 7t A% ) GRAFERL H4 Qo] B Folz 4

F 2AS 7HEe B Qold gARsldl 4t T2 o JFUthEE 7HEust
)

2 7Hdo] 23 MARAL. T A4 4w 5Ee wolgydh

@ 2=y B 232 BYS ARGA BAE Hhsh o] SRWERS TR
o#EA 32 mEo] 28 F& BHYYUTh A HelM gL Qo @ By &
Hrol e 8] HolhAE Fehm w3 Wole] 2o ofalgel LU

) F94 WYA.

SUA WA 23 Solsha WRHE WA oAw 1 WEnE FY4el
15 - 2 W] UL Teht O TS AR ES BEREL  LEUdr]Waol
Solrkm Algol BRE RS Foluh HUY WA 45 AL U

(4) sl ETo|=

S EVo|ZE WH L7 UHY FEfA d5Hor 7-dz7ke 4wz 7F
S5t &) g Alole] A& HAPsteE A2 Fd(latent heat)s o]-&3te &
olFAI L 2N, T/ (phase)d] ZFHAE ol &dte TAAA @ G 7]l ¥
3 w2 & A2 A 3 Fuch s Exfol=Z o J|E A Fxe EWHE7,
AeFA9 &7IREY EAT(wick)e 2 o]FoXH, ¥ A7 % FF-HA 9
7, 2A® T2EY 7 A4 A (return) WY, W9 7158ty
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<8 AFAAS] ATl g Hesolme] pi>

Methods of condensate return Type
= = SRRE
PR w#q sl
oA # Rotating heat pipe
b W Electrohydrodynamic heat pipe
A} = Magnetohydrodynamic heat pipe
A g Osmotic heat pipe
7l X = Inverse thermosyphon

sEvolzt AEaty ¥Ee FHAL "oz o7 %ow I AT} o=

Ao exels 1A A g3, 7|AI7F FEFE 3FF (triple point)
HE QA A (critical point)Alolo]l® HEHAE A TP Jl-d AWzl Az
23t FH4E 27| gl FEzol met iR tgo] AR g

ZEFfAel wetds AR A ANA %!
18} 22 wole &7 FEE u# s
¥, 354 F2dA F7] REs wg ol a9g & @ FEFe] dofAA &7
) Eo olHTt o= HF& 5

7% 2% 75 HAsfAd wWE S EFo|ze ERe
A A= AFUH. S EFolx ¥ = §-7|(container) #
Al(working fluid)¢] EA#® A4S dod  de Fx2E| JFUTH BAH F
ZE Y(wick) BE 15 H(groove)E AMSFUTH 9L A9 9GS 3 5 Qe
OaAd TFREEA, £79%E O EAE wEHd YH EFHy, 278
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wE>

0~100%RH

0~100%RH

+2%RH

10z

0.1%RH/ T

RLRE R

0.5%RH/yr

100%RH 3] = 4]

[o
T

5 Vdc

-40~100C

4 : 5~10Vdc

e @ ©®
fy
H
B[}y
ol
oz
4o

T FEo
AHERHLY,

] 5] —
A= o+

E (Element) Fel 2 CMOS 555 timer ICE
e dYHES FAEF(CH) HaE Firz SHHA o
HS1100/HS1101-2 55%RH| 4] 180+3pFo. 2 #AE| = o] AALE ™ +3pFo
8%RHS F=WALE TAAZITE of 7o

Pz F=

(HS1100/ HS1101)

astable modeZ 3 Z &

He A IC 2 Age] HAr}
HA2p7p w7 2ol ¥

: 55%RH+(0.1%(-(40-23))=55%RH-1.7%RH=53.3% RH@40
: 55%RH+(0.1*(-(10-23))=55%RH+1.3%RH=56.3% RH@10 C

_28_



23T oA 55%RHe} Z2&28Fa5U4¢, 40CAA = 53.3%RH7F=E T 10 CAl A=

56.3%RH7} €t}
HE1100/H31101 25H] ==
0,28

o0z »
= S
% 0.15
by
— o1
LH
My 0,05

D 1 1 1 1 1 1 1 1 |

o100 20 0 40 bBO gD Y0 200 90
=50

<Z¥ 13. HS1100/1101 &%=A 4 E3x>

® HS1100/HS1101 A4 A HE ALE A] oAbt

a.

AA deHE S4 - dYBE 2 F537 298 guEAdo] (hela 55

phay

=
Holl 254 BAE AgS AZSF(TLCE55 % @ 909kQ(1%), LMC555

Ql 79 : 1238k0(1%) ), CMOS 555 timer IC 2 AARE AAZ 87

EA7E = £ E=9A varnishZ coatingdhc}.

fox]
e A 250CelA] 52 ool STh(THE g Al 3 B

HS1101¢] gl=dZdel7td™ BAEFe] zol7t glerng g=ide g@A s
AR-gatefoF g

5 548 AS7s §¥Ael M2 4 accuracy’t =2 HAEEE F
EAME AHEE AZ7E AEITH(VAISALA AZ7)7F 4 AbgE T ok
<% 11. HS1101/HS1100 344 28 Table(Vsupply : 5Vdc, 25T 7]3>

%RH 0 10 20 30 40 50 60 70 80 90 100

Z8Fu4=(Hz) | 7351 | 7224 | 7100 | 6976 | 6853 | 6728 | 6600 | 6468 | 6330 | 6186 | 6033
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2 b/ A% BE) 2 R A5

(1) AR} ( Thermoelectric Module )

BiTe3, Sb2Te3, Se2Te3 59 FEAANE o] &35l np Typed] FFHAFE A7}
T (2 A" dduiAE F5F A7 QA=A HEE olFste] FEol
dojud, (HE td"l HHNM= AR FolldA] W&ol ot wdo] dojut

A9 AAYAQYE 0§ W ALESA 2 AAANHAY A

fr

ARELS n, p Typed EAWTA|( Thermoelectric semi-conductor)E 7] &S
L

do] HEE dAZ% EEY FHE AgHrh o

~

2 E3e W ST ¢5te] Modules] ¥ LE7t

:—lz'-r =
4, & FEL Fdo| FEL wdol BASH, FAlo) o LA st BHA

o}

Eal

= 1834\d =9l Peltier’} A2 ©E2 F 7o A7|H S=A A7|IZE Tt
Sol ARARE 27 @ W Ade gol FAT 2ol Nt WL B
Hed ©]RL Peltierg vte}ar st}

ddaze o @ dste dehe WAEIAE olgste 1AA SEFZ
(Solid state heat pump )& &3t}

& Systemell A= ml=¢ HTRDAF49 TES7F &% AAZ AlFol HHZ o]
WT, WoHsEe] $ositn Buso] ol AT

1) Model : HT -17-21

2) Size : 62 x 62 x 5.9mm

3) Imax= 8.3A
4) Vmax= 154V
5) Qmax= 72W
)

6) anaAt 8 74
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QHLAE AHESE WA AE Heat sinke] 4ol wtehd §4age @

R AE3 Hd2 FEHY FHS aE FHATIe A deE dis

AE g BT WA, BT SRS S5 A7E AEM5Y IUHE A
£ ogdre 9¢ Ensom Wy AL F Qe Heat sink(§EB)e] G0l F8
3 Aoltt.

571231719 AFHA TF4& AsiH= o] Heat sinkg -2 F45h= A
A

AdHl, 71231719 57478 Heat sinké] F&o] §olatx] kg Bk ofe}, <&

o BAE Leistel 7129 2 mapel AvlE BE AU BE IUEHe] FL
Bonds} A5 2TdlEH & nlF Fing olgste] ARe) Br T3, 450l $

3k 7t E9Fo] Heat sink 743}t ©] Heat sink®] A A 4+= 06 - 0.7 C

JWEA 54 GALAES AHESHE WP o] &5 Heat sinke] GAGAF
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<ag 19 HaR 74 A>

(3) Cold sink ( 9% 4 =)
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90% RH

: 15% -
25C, 60%

AAYEAYG, A5 : AC 220V, 0.7A Max
A7t AY : AC 180V - 240V

Z39}<4 : 47HZ - 63HZ

HEESE : 70% oA

Z8 A : DC 12V ( 11.95 - 12.7V)
Ripple & Noise : 250 (mvp - p )

AAYY : AC 2500V / 22 SAMHA}
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04:00 71.0 87.3 61.6 65.7
05:00 69.0 87.1 61.3 65.4
06:00 68.9 86.9 60.7 65.7
07:00 65.1 86.6 60.4 66.1
08:00 61.7 86.4 62.0 67.9
18:00 73.5 84.4 72.0 78.0
19:00 74.8 86.9 709 774
20:00 75.5 87.8 79.5 77.3
21:00 75.0 88.4 784 77.0
22:00 75.0 88.4 76.6 759
23:00 73.8 88.8 76.8 76.9
24:00 744 89.0 76.6 73.6
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gl AT SHe S0l dEuA Er7h o] Fo| A EAA 4 FHA
.{I:

& QzFel P4 ENRE AALolH)InEN I8 dnz 4¥Y

Azt e waEElEl) | RANERE) | AT
01:00 12.8 111 13.0 154
02:00 124 10.9 12.9 15.5
03:00 12.6 10.3 12.6 155
04:00 11.9 10.1 124 155
05:00 12.0 10.2 12.7 15.8
06:00 11.9 10.1 12.8 15.7
07:00 13.1 9.6 12.8 154
08:00 14.7 10.1 12.5 14.7
09:00 14.9 13.3 13.8 14.7
10:00 20.6 19.6 18.5 19.3
11:00 25.8 24.7 23.0 23.0
12:00 26.6 27.7 24.6 26.5
13:00 25.2 27.5 21.5 26.0
14:00 23.2 26.1 22.0 24.8
15:00 221 24.1 22.3 20.9
16:00 20.3 22.0 20.3 18.0
17:00 15.7 174 15.8 14.7
18:00 14.5 14.1 13.6 134
19:00 13.0 12.3 13.0 12.6
20:00 12.2 11.3 12.5 121
21:00 12.0 10.6 12.5 121
22:00 11.7 104 124 12.0
23:00 11.8 10.2 124 135
0:00 11.7 10.0 124 14.6
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<Power Supply % <14>

A-500-24

AC input range selectable by switch
Protections: Short circuit, Over load
Over voltage,

Forced air cooling by build-in DC fan
100% full load burn-in test

Fixed switching frequency at 60 KHz
2 years warrant

A-500-24 Switch Power Supply

| 1. Imput parameter

1.1 AC input voltage range: 100~132VAC/176~264VAC selectable by switch

1.2 AC input voltage frequency: 47-~63Hz

1.3 AC input current: 8.5A/115VAC 4.5A1230VAC

| 1.4 AC inrush current: Cold start, 25A/115VAC, 50A/230VAC

1.5 Efficiency: 85%

1.6 Leakage current: <3.5mA/240VAC

2. Qufput parameter

2.1 DC output voltage: 24VDC

2.2 DC output rated current: 21A

2.3 DC output current range: (~21A

| 2.4 DC output rated power: 500W

a 12mm twisted pair-wire terminated with a 0.1uf & 47uf parallel capacitor)

2.5 Ripple & Noise (max): 200m Vp-p(Measured at 20MHz of bandwidth by using

2.6 DC output voltage adjustment range (min): 21.6~264V

2.7 DC output voltage tolerance: +1%
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SPECIFICATION FOR APPRDIVA

NO:CL2009032602

CUSRTOMER:

DESCRIPTION: Switch Power Supply

FOR MODEL:

FOR STOCK NO:

Our Model : A-500-24

Date : 2009.03.26

APPRDIVA SIGN

CHANGZHOU CHUANGLIANPFOWER-SUPPLY CO., LTD.

Building E Jiajing Industry, Zene Wailtia Road Chuangzhou Jiangsu, China
PC.-213022 \\’f gl

Tel:86-519-5215050 5210006 ==F4%.86-519-5215252
Hittp://www.cl-power.com

E-mail:tjx@cl-power.com

- 113 -




| 2.8 DC output line regulation: +0.5%

2.9 DC output load regulation: 1%

2.10 Power setup time: 500mS/ at full load

2.11 Power rise time: 50m$S/ at full load

S (NI [ (—

2.12 Power hold time: 15mS/ at full load

| 2.13 Power respond time: 500uS

3. Protection

3.1 Overload: 110~150% shut off, AC recycle to re-start

3.2 Short circuit: shut off ,AC recycle to re-start z

3.3 Over Voltage: 28V ~32V, shut off, AC recycle to re-start

4. Working entironment

4.1 Working temperature range: -10°C~+50C@100%, 60°C @60% load

4.2 Working humidity range: 20~90%RH non-condensing

4.3 Storage temperature range: -20'C~+85C

4 4 Storage humidity range: 10~95%RH

4.5 Temperature coefficient: 0. 03%/C (0~50C)

4.6 Vibration: 10~500Hz, 2G, 10min/cycle, 60min, each along X, Y, Z axes

5. Safety & EMC

5.1 Safety standards: design refer to GB4943-2001, ULI1012

5.2 Withstand voltage: I/P-O/P. I/P-FG: 13KVAC O/P-FG: 0.5KVAC

5.3 Isolation resistance: I/P-O/P. I/P-FG. O/P-FG: 100M Q/500VDC

5.4 EMC standards: design refer to EN55022, Class A
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6. Others

| 6.1 MTBF: 100, 000 hours min, MIL-HDBK-217F(25C)

6.2 Dimension: 291*132%68 (L*W*H)

6.3 Weight: 2.7Kg/PCS

|

| 6.4 Packing: 6PCS/CUFT, 17Kg

T
ZFK | A-500-24

i

| CL-JS-0408-500-24

EE i
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