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Base model (33 80cm 704H) dwsy] A& Lt
12T 2.1C 99T

(vh A Fold e F¢ A4 AE

b AlEdold &4 =4
O A&9] Fo] ¥ FUS AESH] fsto] Algdeold AL AlgdelAd aid Zzadle
SiemensAte] STAR-CCM+(ver13.04.011)= 4 A]
O A Algeold 49 AARES £ 2149 2+
O F53 (H 0 25m/s, Hal 34m/s) @ &9 5z A4 9 HuFsE A (718F
201372017)

O % 2156+ A9 H 5z At 4 Ha 58 HolE

O AlEdelAd mdaol X A2 7] (Roughnesslenght) %]

O AHAA7 = THMHE 218 A dFE 017062 BHE AYUH, 2 Algd o=
DAL LA Ay Frt Fo] ek 2] Ak 025 48 (F 2.16)

O Deacon WAAS B3l =olo wE F& WA AH8(F 217, 19 2.44)

¥ 2.15 AlgdlolMd =28 =

Physics Conditions

Item Factor
Space Three Dimensional
Time Steady
Material Gas
Flow Segregated Flow
Equation of State Ideal Gas
Energy Segregated Fluid Temperature
Viscous Regime Turbulent
Reynolds-Averaged Turbulence K-Epsilon Turbulence
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A< 5d 2T T (m/s)
19 | 29 | 32 | 49 | 594 | 69 | 72 | 84 | 99 | 104 | 114 | 12¢
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69 | 25 | 27 | 24 | 24 | 24 | 21 | 21 | 21 2 o1 | 22 | 22
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BFE& 025 HuFE 34
E 217 X™ Abefof| w2 p gt
P A TH - H
01 | sirusa ol mW AU MEd A9 AL g Ae Ao
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Z
c DEA Z, 02 ZE2 (m/s)
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: 2o NS 1(m)
S0 DE2(m)
: 2= H 2= (wind shear)
E 2.18 Deacon WHAl Mg Zoly Z4 pescon 2B 2 0/ B4
=ol(m) | BT EEH(m/s) | =0l(m) | BT FE5(m/s) /
10 25 130 47
20 29 140 48 /
30 33 150 49 o i
40 35 160 50 £ P
50 37 170 51 ™ i /
60 39 180 5.1 /
70 40 190 5.2 s |_LJF
80 4.2 200 53 //
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100 44 220 54
110 45 230 55
120 16 ag 2.44 Deacoi ELSEN
zoly B%
B Al4E ATL KA LS w3y Faz 724 2 AN Aa= F 2187199
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7| 2~E"el HES 93 HFFW CFD dSAlEdolAd 23L& SiemensAte
TAR-CCM+ (Ver 13.04.011) S AF&3FA T 4 22 Launder®t Spalding7} & & A|Qtst o
uo x
N O
o Z

)
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Item Settings
Space Three Dimensional
Time Implicit Unsteady
Material Multi-Component Gas (Air, CO»)
Flow Segregated Flow
Equation of State Ideal Gas
Viscous Regime Turbulent
Reynolds—turbulent Flow k-¢ Turbulence
Iteration 1203]
Wind Velocity 3.6m/s (West Wind)
) ) Inlet : 100%(Air), 09%(CO2)
Species Mass Fraction
Outlet : 0%(Air), 100%(CO2)
Scalar Field(kg/m' ): Min.1, Max.2
Legend Range . .
Vector Field(m/s) : Min.0, Max.Auto Range
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E 2.26 7|AA Open APl &M OlolE| =T ==

schedule.scheduleJob("0 * * = " function () {
var weatherUrl = "http://newsky2.kma.go.kr";
var weatherParam = "/service/SecndSrtpdFrcstinfoService2/ForecastTimeData";
var serviceKeyParam = "XkdsfsdfsdfsdEegAnOusO4DCUk1HATUrE19leFJ%2Fhs3T4moVgOWcIDIAyYQ%2BAnydoas%2Bx
25mnBAsbDXQP9TuSe8lg%3D%3D";
var baseDateParam = moment().format("YYYYMMDD");
var baseTimeParam = (function () {
if (moment().format("mm") > 50) {
return moment().format("HHO00");
} else {
return moment().subtract(1, "hour").format("HH00");
}
H;
var nxParam = "60";
var nyParam = "125";
var numOfRowsParam = "50";
var pageNoParam = "1";
var _typeParam = "json";
var weatherPath = weatherParam + "?"
+ "serviceKey=" + serviceKeyParam
"&base_date=" + baseDateParam
"&base_time=" + baseTimeParam
"&nx=" + nxParam
"&ny=" + nyParam
"&numOfRows=" + numOfRowsParam
"&pageNo=" + pageNoParam
"&_type=" + _typeParam;

+ o+ o+ o+ + + 4

http.get(weatherUrl + weatherPath, function (res) {

s

- GatewayLinkell A%+ 37485 Open APL PAHA] =4 3= A5 (F 2.26)



F 2.27 A ZBCt Open APl &M H|O|E] =% ZE

schedule.scheduleJob("+/15 * * * " function () {
var dustUrl = "http://openapi.airkorea.or.kr";
var dustParam = "/openapi/services/rest/ArpltninforlngireSve/getMsrstnAcctoRItm MesureDnsty";
var serviceKeyParam = "ewrEdsdfnOusO4DCUk1HdTUrE19leFJ%2Fhs3T4moVaOWeIDIAYYQ%2BANnydoas%2Bx25mnBAsbDX
QP9TuSe8lg%3D%3D";
var stationNameParam = "SZHz SUXE",
var dataTermParam = "DAILY";
var numOfRowsParam = "10";
var pageNoParam = "1
var verParam = "1.3";
var _returnTypeParam = "json";
var dustPath = dustParam + "?"
"serviceKey=" + serviceKeyParam
"&stationName=" + encodeURI(stationNameParam)
"&dataTerm=" + dataTermParam
"&numOfRows=" + numOfRowsParam
"&pageNo=" + pageNoParam
"&ver=" + verParam
"&_returnType=" + _returnTypeParam;
http.get(dustUrl + dustPath, function (res) {
b

+ o+ o+ o+ o+ o+ o+

- IoT Z9E3} Fast7|A 2o AAE T4 AojE 93k =gtoln] 7= (% 227)

H 2.28 HSEAMNAE Mo S4 E2tolH FE=

var G = require('../config/common');

var async = require("async");

var log = require('log4js').getLogger(__filename.substr(__filename.lastindexOf("/") + 1));
var driver = {};

var bufferString = "";

var buffer = new Buffer(0);

var bufferCnt = 0;

driver.invoke_mode_REQ=function (req) {
var buffer = null;
var req = G.checkDriverReqVal(req);
var startAddr = 34 + (parselnt(req[0][1]) = 1);
var buffer = G.modbusSingleWrite("01", startAddr, req[1]);
return buffer;

I

driver.invoke_mode_RES=function (req) {
if (IcheckValue(req)) {
return;
}
var retval = {
returnString: {},
bufferHex: "",
isProcessing: true

retval = G.modbus_single_RES(retval, buffer);
retval.rettype = "BOOLEAN";




return retval;
return createReturn(bufferCnt)

¥

driver.query_all_mode_REQ=function (req) {
var buffer = null;
var req = G.checkDriverRegVal(req);
var startAddr = 34;
var buffer = G.modbusReadBit("01", startAddr, 3, false);
return buffer;

1
driver.query_all_mode_RES=function (req) {

if (IcheckValue(req)) {
return;

}

var retval = {
returnString: {},
bufferHex: "",
isProcessing: true

retval = G.modbus_bit_RES(retval, buffer);
var result = retval.returnString;
retval.returnString = {};
retval.returnString['OP_1_MODE'] = {
RETVALUE: result[0],
NAME: 'OP_1_MODE',
TYPE: 'BOOLEAN'
¥

retval.returnString['OP_2_MODE'] = {
RETVALUE: result[1],
NAME: 'OP_2_MODE',
TYPE: 'BOOLEAN'

h

retval.returnString['OP_3_MODE'] = {
RETVALUE: result[2],
NAME: 'OP_3_MODE',
TYPE: 'BOOLEAN'

retval.rettype = "BOOLEAN";

return retval;

return createReturn(bufferCnt)
e

driver.query_mode_1_REQ=function (req) {
var buffer = null;
var req = G.checkDriverReqgVal(req);
var startAddr = 34;
var buffer = G.modbusReadBit("01", startAddr, 1, false);
return buffer;




driver.query_mode_1_RES=function (req) {
if (IcheckVvalue(req)) {
return;
}
var retval = {
returnString: {},
bufferHex: "",
isProcessing: true

retval = G.modbus_bit_RES(retval, buffer);
var result = retval.returnString;
retval.returnString = result[0];
retval.rettype = "BOOLEAN";

return retval;

return createReturn(bufferCnt)

¥

driver.query_mode_2_REQ=function (req) {
var buffer = null;
var req = G.checkDriverRegVal(req);
var startAddr = 35;

var buffer = G.modbusReadBit("01", startAddr, 1, false);

return buffer;

driver.query_mode_2_RES=function (req) {
if (Icheckvalue(req)) {
return;
}
var retval = {
returnString: {},
bufferHex: "",
isProcessing: true

}

retval = G.modbus_bit_RES(retval, buffer);
var result = retval.returnString;
retval.returnString = result[0];
retval.rettype = "BOOLEAN";

return retval;

return createReturn(bufferCnt)

driver.query_mode_3_REQ=function (req) {
var buffer = null;
var req = G.checkDriverReqVal(req);
var startAddr = 36;

var buffer = G.modbusReadBit("01", startAddr, 1, false);

return buffer;

return null;
return createReturn(bufferCnt)

1
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driver.invoke_mode_1_REQ=function (req) {
var buffer = null;
var req = G.checkDriverRegVal(req);
var startAddr = 34;
var buffer = G.modbusSingleWrite("01", startAddr, req[1]);
return buffer;

var buffer = null;
var req = G.checkDriverReqgVal(req);
return null;

return createReturn(bufferCnt)

¥

driver.clear=function () {
bufferString = "";
buffer = new Buffer(0);
bufferCnt = 0;

b

function checkValue(msg) {
var message = msg.MSG;

bufferCnt = parselnt(msg.CON_BYTE_LENGTH);
if (typeof bufferCnt == "NaN") {
bufferCnt = 0;

if (typeof message == "undefined" || message.length == 0) {
return false;

buffer = Buffer.concat([buffer, message], (buffer.length + message.length));
return true;
3
function createReturn(bufferCnt) {
var str = buffer.toString("hex");
var str_buffer = "";
for (var i = 0; i < str.length; i++) {
str_buffer += str[il;
if ((i % 4)==23){
str_buffer += " ";

var retval = {
bufferString: str_buffer,
buffer: buffer.toString(),
isProcessing: true

¥

if (buffer.length == bufferCnt) {
retval.isProcessing = false;
bufferString = "";
buffer = new Buffer(0);
return retval;

} else {




return retval;

}

module.exports.driver=driver;
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[DHT11]

Input voltage(recommend) : 7712V
Input voltage(maximum) : 6 2V
System voltage 5V

Digital input / output pin : 20
Analog input pin : 6

Digital allowable current : 40mA
Flash memory 32KB

SRAM : 2KB

EEPROM : 1KB

Clock speed : 16MHz

Size : 68 x 53mm

Operating voltage : 5V (+0.5)
Operating electric current : Max 20mA
Measuring range : 0 ~ 500ug/m’
Sensing Sensitivity : 1.0V (100xg/m’)
Output Type : Digital PWM Signal
Operating temperature : 10 ~ 65C

Supply Voltage : 4 ~ 10V

Supply Electric Current : 20 ~ 40mA
Measuring range : 0 ~60 miles/hour
Accuracy : 15% more precision tha
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Output Signal : Analogue

Supply voltage :
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E 2.31 o|M™X| EH7| ‘DustTrak’e|l MEF Abf
EDT PM10 Measuring Range
Measured Mass
Fraction PMI0
Concentration Range 0-400mg/m3
Resolution £0.1% of reading or 0.001 mg/m3, whichever is greater
Zero Stability +0.002 mg/m3 per 24 hours at 10 sec time constant
3.0 L/min (5% of factory set point, internal flow controlled)
Light scattering laser photometer; 90° oA-axis detector

Sample Flow Rate
Detection Method

Wireless: Cloud service capability via Netronix Thiamis 1000 GSM/GPS Modeml

Wired: USB (host and device) and Ethernet

0° to 50°C standard: extended temperature range capability of -20°to 50°
available with optional enclosure heater?; 0 to 100% RH

Communications
Operating
Environment
Sample Inlet Omni-directional inlet with water trap
Size / Weight 411 x 305 x 311mm (HWD) / 136 kg
-
il
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\ L
2
¥ 2.32 7|F/F &X7| 'SOM00’ S| MIF AfF
SOM900 Measuring Range Accuracy Angular Resolution
Temperature -207+80C +3% Of the leading value +0.25C 01T
. L _ accuracy @ *1.8%RH
1 H 1002%RH 1%RH
Relative Humidity 07100%R Calibration Uncertainty : +0.88%RH 017
0.0075.00m/s +3% Of the leading value +0.05m/s 0.01m/s

Wind Speed
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—Sensor Module Fine dust concentration —Korea Meteorological Administration Fine dust concentration
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18M0/2527 Temperature[°C] Humidity [%RH]
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—Sensor module temperature
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—Measuring instrument temperature —Measuring instrument humidity

—Sensor module humidity
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— Sensor module wind speed  —Measuring instrument wind speed
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Temperature Humidity Sensors .
Range Temperature Humidity Airflow Sensor
Average 4.08% 4.96% 4.58%
Maximum 12.50% 21.18% 17.07%
Minimum 0.01% 0.04% 0.01%
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© b H
- stationName: St Ao 7|Qkst 494 314

- dataTerm: DAILY(1¥)

@ AMEE dHolg R FIALH AoE A AW +5

GatewayLink

- A3 gde] ghel wet F AEZEY Alo] WHo] FA

- A A8 modedt A7 ¥, M Z& modegkol dold Al Alo(3h)
F AEZD =djo|H

AAE - M7 7] (Tel @ 010-8980-4125)

- PLC =4%: XGB XBM-DN32S

PLC ZZEEZ! modbus

- =84 A4 RS485, RS232 7Hs

dioly A%

- AMEE g 7] elE, mAlMA HolE A% Big data 15

loT717| €&

Glole Xz

_65_



(1) AFALRH 37}
Oh &2 AFHAH 7ER
2| wgus AIAH7IE
BPA /Ko—v
2 Cm A R PR E
XE];ﬂ /Ké T’]'Z] 3% b =0 =21 A=A t) REY = Zﬂ}‘
-] -] =00 n 7o o H 5 T
2]
| A H Z] x
AR A 5o 29 37
1-9 e Fo A ~HE N 5= 147
3714 28 @ 7N 621 | - | 5515d Sl 40 e
s AR 14
1] A 7] SW: Edl
At Mockwp A&
597 = &3
R P glo _
RES:) R = o] 2RI =5 2o
=R ] 9 Mockoup || 29K WP | i oA L
2 Test Bed © = Te_SE Be | 121 - & Azt gl 5 w1
3557} d 4537t R | AR 2P AT
el vg Wi
A wlaL 24
tleld] A=
7 A g
A 87
}—/\4 —9_ A - o\_]_——_l_'__X ) == =
s QIBASHAD Fefetal 55 917
Y 22| A due= k) il
~ ?l’(‘)‘xl”o“ 2-2 ]\_ EJ—LLE]U @ OE]'_TV_E]Z 1Zj - %E—ﬂ]zﬂ %-_‘—E—ﬂ]zﬂzji’: 30 A=A ° 17
o Rk 7 . ARE: 7
= dagF = SW: A
ks
AFERTE o =329 14
QT A || HESIERL 1 =3t = 4
- — 0. = h=s = L=
e (2] B ARE @) aamE 1d | - ssel | s |10 | g
E“é:‘ 7Hl:l]— 7H = 7HHEL /\]7\1}—{'—, 7
= SW: A
Rl 1
AR
Open API 48| | <auzF ﬁf R
4-2| <xElF B A B == 7
oy fid g o) s in | - | g | e o) el
2 [oT &8 = = i N A TES AARE 7l
7Vs3) &S Sw:_ 147
ZYPE 2 oA
/qtq ;L—i? Ex =0
IoT && 7]_—‘__‘_ 55 “:J Zﬂi
472 = O» ~ o A_‘I]:H ;—I_L;‘; '6% <
A TE =T - B HI1A] 10| =% 7l
AR il
SW: kal
=5 29 571
5 14
Al 107 0| 54
AARE - 14
Sw: 17
tRRl: 170




(2) dad HAAHA 7IER

(12 =
A=
) 3]1/‘\;/‘6]37—]- ‘CH 2] ‘q_ A A = =z oc}:zjl )giq-
RLN L o = = ST > = = ha e ] == W =
(CTE) NFAE 3] | 243 g A | 7EA 4
2 7 vk 2l
07] Ho}_' ke 2z vl A) E3:
v A 71 A i o] A 7]
1) 0G0 (1] AR @ 5 e 2 e
A 2k Hret At A
A 33H7] J = SW:
e o
A &
A e AEASHAD =5
= ynide} Q-HA £
Z‘_}‘é T% 'CH :l’ ?—%X]%(AD NOIH ;_ A lr—‘?—ﬂ] XH !
2| AFAT |21 |7 ANRE | D] 7, ‘;}Z} i =
e AD7ZIHE E = I A = 4K
T o}y g = Rt SW:
ks
ARERTE o 5
3 719k 53} 3-1 AlM 25 39 D AN 5 = A .
AA BE 9oy B W B A JEE -
ks SW:
OPEN AP % Open API =5
IoT 2% o] Open API
4 Prssh S9EU-1 AAIZE @ DB H< - 114 -
(Platform) 2! ks PAEE Vo -
e 7% e EE W
55
Al 100 w7
JARE
SW:
22} %]
A=
ok 3]
T ks CERE] S E T D (O " I i
hy (CTB) R E =3k 53 ) HSHH il
w A A 2k =3 =9
35 25 A 2 _ =
20 anze |9 a - s s
74 2 2] 7N Sy
7] qk Mock-up A&S
1 u] A 1 %] =3
ARk FE BT A~ E Mock-up Hjo] 22 QTem] =3
537 Mock-up = 2 Test B A w6
g |13 ©) - 02647 2 =
Al 2=El est Bed ed QA|AAZ 3 AR -
4537t 5Bt ekl Tist SW:
- e Wl 4]
& dlolE] Ak
h ERE
A 1A SAD 5529 14
ZAS ¢%h QIIAHAD 7]F - ZSC = 4
2| elmAs |22|v° el - AR = 1z
Lo o ST gyE= i = el =)
AD7]nF = e =t ARE - El
e s SW: Eil
7Nk
o B3 29 17
pEE [ Amema| | s -
3| WO 32| wE s o wies - | seza | seus et
ﬁz allt Zhar 7yt AR il
e SW: A




68 -

e o e v e Ju
— | e U7L o e Rl = = e e = Q
S 1 g || T 2
o e LT g = -
‘R. ” ULEW .. ......:.,. O N o
< - W —
X o ‘wﬂ_ (aN]
= ™
= 8
W o ]
el X = o B
g u 3 o0 = W
o ok 3
Njo 50
= = - = o
= e X
%M&/Wﬁﬂu Wl oF @ﬂo T
’ S pu £) w oF ~
X0 ~o @E# X
X H S s
< z =
X
™o
1.7..._ o o o
T X =
B _ 5 R g — % do i KT B
= tﬂMﬂ jAo M ﬂ_AI#Q#o " ﬂm Mli K = .
© mp Of — N ‘NE 0 I~ o It = ﬂwﬂ o
MWEHME ﬁ_._lﬁ He = Nﬂ_r:M M“__m _ﬁ Jo Eyﬂ MM nXﬂﬂ/| il W_ﬁ,u plo o ~ WM o m o m zo
A= w | sE. Tt | EE7 wPum 5™ wa T
W % B W PR T = . O W co W) 7y
o 2 » N D o o R T — B o M 2 o " n.%n_%}l m i
T =t X = 3 wm- s W = X T
w S =~ " =) e ] ORI i o
&) e} 7T o NN Eokw T Y = Rk TH T
o N oE e B = BEwmiE LS 2o -B = 2 X
MW o Jo =8 g X T T Eyiaﬁwﬂ;ﬂm;ﬂ i &u%%ﬂ 2 do
) ) L I L —_ .
LR ol F | TnIZaxTw mi%%wrmﬂ% SR Ty
20 % S 2 R = ,mowru_xl_xxﬁuwgﬂo =) AR
S0 wE BT Ew “ Miﬂﬁemﬂﬂwm‘m;;ﬁmx PP EEs | FRXY
eoze 3 ﬂmauﬁﬂ|7be - A\Qr,_ﬁ‘_mﬂ:oﬂhuoau o O — W T " o ﬂ@i
S S — T o’ Jlo wo | W X = S K <
° = XL PERT THET TR o T T T E g e
@ ~ o TP 7 N W T Ho %28 T Fo A o B oo o) OF = < T
, ) o7 % —_— ~ N = o = ~ B N~
- < ! ! | o X o o) B Tl WY T EK R <V An B = ol o ol
= = | | ] D,_A,AE‘I_/_AI —_— ‘LI.A T F N
K S ._II.VI | | < o) X T o %_ﬂwﬂlaiﬁﬂrﬂ
kL | T o T , S > =
Jo HB N "N = oSN 2 :
GERTE | D e X Ty =T 5 B »
i H T B .M. Qo = o) TP 2o M = | K
= = = w3 LExe ez 5
W = @@mowg A NTR <
—~ ™ © ~ E.E :&H N
g
s ®F - o 5
[N o
o




T8 A=d

&

Z

et

R

7IRE m A A

]

A
&

g1}

s
<!

g

A

2 A

ber

=

H &8ow (2)AdA

w
o3
e

K
ol
e

ozl

~
ﬁo
el

o

A a8l

;O.#
X0

B

g 9

1& F3) 9% vAEA

N
M)

‘17.06 ~ '18.05(1, 2 A})

Vo
— ..
WX
Hlo %
o
/ -
ruROe
m oL
w =
)
)
wr
c/v
®owow kX
03
-

97 1

N

Hr

ol

z
-

ﬁo
ol
eyl
T
it

JJo

i

0

N

‘17.06 ~ '18.12(1d 6704, 24}

1E7E &

el
—
X
oA
— ._ﬂﬁ
T
W 1
a
O
%
wr
:/f
®omox E i
LI IR ol I, A
Y
-

(4) 34 d7483E 43

69 -

=1

pE—

A At

el



0

o)
X ~
ey
T Gl
w | W=
= |2 ikl =3
| T ™ =
o | BT e o
o | _t =
il oty K -
= Ee X o ﬂ
N = | N O
I~ ~ OF el AE
cu@ | Do L I
= U = - B
T M <M ]_,_Al — ‘_W ﬂnﬂul o w
= < pa LL wr _zrc
T w107 Yo 3 N .
T I I A B =
B | g o T N = || & =
T R - e 3
B g | PR I E ] -
~ N N Y — —
o I S N I
S - =
= | g | T = |
TN oA
T 2
W T ~
=W =
2o | —~ A iy
MIETES =
CON IR wo| W
o i < go
o | B <@ 4
N i B N I e
N LU N Rl iy WL
LU RS R
= fold wjr
N
—_
X 1
o B ! o % T
3 AN | T
23 N Hr — = X
TlT] T =352 ?
o | R A i 5 4| o | T o o R
= g G| 4| A
ﬁ — ﬂl o
x° T

K
oo
=
do | T .
| o mﬂ
ﬁ@. o |
|
c H
| R o T
~ aﬁ b \_nﬁ U
| x| "R = &
— <M Jl o) \W X
E|_ do 1 AW
o K o ol
< a0 o| . ) .. o
S LS ) ﬂ%l o) Jlm
Slw |G S | ®| w7
KT F o o w _
| F | Moy I V] - )
i | o | ol ol o IO =
ol | o 0 90 S| El 2
W | o | o e > z
o o) Nfo : |
Jlo N\ o0 N
—_ O#E = Z.L R - JI
N o M ol < ? =
&,o iy .éﬁ ‘mﬂ — T
w7 | 8§ < | -
| ®|SZ I
)A
SRR e
| R | W i
— Q._o —~ En EE
M i NE =
|| o o
= - r
m < % ¥ to
QM W A I T W N
S| N A L R B B _N/._
N w
folg Wi
>
- Wr il
oE —~
= _ ML FE | R | om ()
Tlalz| % |25|5|EE =
| Hr m,.o ,Aa I I B = o w
= % W || o o e
m o= R
n_NO n_MO

70 -



U 53 244
1) F A7+ XY 55 2 @4=
(2 AT =]
T8 =3 I = (%) u] 3
e
Al
A 14 0 AAE (AEH 01-01)
2 =2 SCI -
wﬁf 1| SCI 471 100 (=1 02-01704)
A 47 100
=) 571 100
=3 %9 9] -
7 571 100 570 29¢ka (A9E1 04-02706)
) 14
E3 52 9] -
7 14 14 S22 (49239 04-01)
R 14 200
BEA} -
SR L SR
- - 200 AAL 19 : 20184 29 SHIA S
A 19 020199 29 S HE oA
(A" 07-04705)
Ak A4 -
71& oA AJ 2F B -
o -
71| A= -
A 3} 7134 A -
EE A -
7|2A AE -
U EF3} 71aA A9 -
¥or A -
HiA Q48 -
A A A -] -
NE8otyn - -
5% o1y | 5 AEER - -
e o | AR - -
O] AEF - -
T E 9o 14 100 (A 724 06-01)
Al 5= 14 100 (A #Z1 07-03)
S 14 100 (A #Z4 07-02)
71e} FEET] - -
QA FE - -
(17 %]
T8 =3 22 = (%) u] 3
o SCI - -
;“ngﬂxﬁf H|SCI - -
Z - -
Y =7 SCI - -
A A 1] SCI om 100 29 AAgE (A¥E 02-01702)




T 5EX 2A =(%) H] 31
Al 27 100
=1 - -
53 49 = 9] - -
7 - -
=1 - -
58 55 e - -
7 - -
A A} 1 100
ukA} - -
A B AAL 17
7l 1 100 AF 19 : 20189 2€ 9IS
(A5 07-04)
Ak A5 - -
71 oA A <f ol - -
Ao - -
71X AE - -
=7 %73} 713 A - -
ek AlE - -
713 A& - -
= x73} 713 A e - -
Tt A - -
HiA 4F - -
A AL - - -
kg n - -
A AT R - -
5Z -7 o I
PrERCE 4 =Sl
ki NEE - -
LZE O - -
3}3t & - -
A A 17 100 (44329 07-01)
71 e} Ay TR - -
Ay FE - -
A A=
i e 2 (%) LE
B SCI 1 0 A (A5 01-01)
A H]SCI - -
Al 1 0
T =R SCI - - _
2 H]SCI 2:%_1 100 29 AALE (A5 02-03704)
I 2%
= 5 100
53 &4 Era -
%l 5 100 570 995 (4351 04-02706)
e 1 100
53 5= =9 -
%l 1 100 13 5598 (H9359 04-01)
2 A} 14 200
uRA} -
A FA
A 14 200 ST
AF 19 120199 29 FAS oA

_72_



-
M
i
Bl
)
oX,
l-ArI
X

E_
Ik

07-05)

71& o)A A f el - -
1

A

3
AN
L
)

"
=
.
HN
Lot
N
H
2
=
|

Hux 9 -
A A -
=8 kg R -
=718 gy A gfxéo% -
g - BEAE - -

A =F - -
AZEY o0 17 100

oj

CE!
AR5 = 17 100 CE!
Al A 1A 100 (
7)¥} FE A - -
dxe 2= -

(2) B#E EoF 79 =

g =

A "ot

kr

O71E g vAdx g dy G2 Fsol 3] 7% 72 0S5 113 3]
Aol FEA 2" Ao &8

Ou U= 2k Z5 7| A 2=818 A st oul-9] AG 283 75

O 2 mjAHx o] FgFo2FE Foitx] e 7|2 A F3idx A 4
43l 7%

OMock-up % Test Bed @348 4537tE &3 7718 AdolA 24742~
A& axed 719

OFAAE Bak ojd, BE g&o] AF A5 ke frdy A A& 75

AR A
R
459 87 Aad

915 A5 (AD) 714k OAFAF(ADS 7R 2 5t n|AAX(PM10)9 ol = o]itsleta, g 5 A
AWSE =4 FalEA AAE Qg dagF HE o
g s N O4dW -9 255, 717, 9N 5 28% 2% 37 9 Z35 A9 3
Ochdst A 874 245 Aujgoz AAL HE 3 4 e 53 oT AMEE
AFEJIH Y (ToT) 7] vE )k
53 AlA BE T OSBC7]4Fe] Open-source platform¢l ArduinoS &3 /=2 A& 9 33
stgto] =Y Eto] kst [oT &40 J& &0

OPEN API ¥ IoT )
2§ bsd

= O¥-+7), 24, A7, F8719- 5 Al A3 A=) yegad 3l
E%\“%(Platfom) uﬁ] <) < Hl o] A = e =2} & 3} AElo] Aax] |1l 3] =
AW = Aazeold FH0E FSAT|A 2 AEA W A S




O m A=A

A o]

27

&

& AR

7I's HA7h= o

o 27

<

F el 7]

=
=

A7 3

of A &

g =714 2k

43= &

7N

(AD7]%r dae &

-
o

A

]

248< A7 R

o
B

o
"

)

ol

s

Ho

0

olo
o

0

X
»A
o
oo

To
o
=
W
>
oR
&

vl

X
<

ob-

;00

1 Big Data®

al

O AFEJIH A (IoT) 718

JJo
—_

=

- SBC 7]

2 X8 (Server) &

P EZ (Platform)

- = hy
T

0 Open API 2@ && 7}

JJo
_

il

%

il

R MR e

Z

=9

=13
=

447 oldo] L AA wmokn

=
[¢)
25 sT|AIAEH HO

, LFAIA

O gx, 5d

=
=)

7Hdol 7t

mju

AR SHEY

U

- X

_74_



rot

=2 1. #o=&

—

. Park, D. Y., Chang, S. J., 2015, Numerical Analysis on the Coupled Operation of Ventilation
Window System and Central Cooling System, Journal of Korean Society for Atmospheric

Environment 31(4)

2. Han, H. T., 2000, History of pleasant indoor air environment”, Air cleaning technology No.
13

3. The architectural institute of Korea, 2003, Architecture9 Architectural Environment
Planning” 176 184pages, Kimoondang

. Cha, D. W., 2010, Indoor air pollution, Kimoondang, pp. 727210

4

5. Oregon OSHA, 2014, Technical Manual, Indoor air quality investigations chapter?, pp. 4
6. Kim, J. S.2008, Architectural Environmental Engineering, SeoWoo Publications, 153page
7

. Chun, C. Y., Kim, G. T,, Kim, S. D., 2014, A Study of Measurement on Airtightness and
Air-Flow Performance of Apartment Housing Adopting Window Frame-Type Natural
Ventilation, LHI Journal, Vol. 5, Issue 4, pp. 225-332

8. Lee, E. H, Kim, Y. S, Ji, C. G., 2013, A Study on Window Type Ventilation System Using
IT Technology for Energy Saving in Housing Space, Journal of the korean housing
association 24(2)

9. Yang, Y. K., Park, B. R., Choi, E. Ji., Kim, T. W,, Moon, J. W., Park, J. C. 2018,
Performance Evaluation of Air Glide Window by Computational Fluid Dynamics Analysis,
Korea Institute of Ecological Architecture and Environment, KIEAE Journal 18(1), 83-89

10. Yoo, S. ], Kang, J. W., Yang, J. H,, 2013, A Study on Evaluation of Ventilation Efficiency
from Ventilation System and Volume in the Small Printing Facilities Using CFD, Journal
of the architectural institute of Korea planning & design 29(6)

11. Nam, Y. J,, Sung, M. K,, Song, D. S., 2011, Study on Non—uniform Thermal Comfort in
Hybrid Air-Conditioning System with CFD Analysis, Korean Journal of Air-Conditioning
and Refrigeration Engineering 23(3)

12. Doosan Corperation, 2018, Louver, Doopedia, Cited 2018.08.22., Available from
http://www.doopedia.co.kr/doopedia/master/master.do?_method=view&MAS_IDX=10101300
0697711

13. Y1, C. S., Chin, D. H., 2017, Numerical Analysis on the Development of a Ventilation

Opening Louver for Marine, Journal of the Korean Society of Manufacturing Process
Engineers 16(1), 2017.2, 30-35 pages

14. Seo, J. H,, Kim, B. T., Chin, D. H., Yoon, M. C. Kwak. J. S., 2015, Comparison of the
Contact Characteristics for Sealing strips of the Tsunami Damper, Journal of KSMPE, Vol.
14, No. 1, 21-28 pages

_75_



15. Jang, S. C,, Jung, W. B., Y1, C. S,, 2015, A Study on Performance Improvement of Gear
Type Vane Damper in Marine/Offshore FD Fan, Journal of KSMPE, Vol. 14, No. 2, pp.
7713.

16. the Fourth Industrial Revolution, 2017

17. Kang, I. S., Moon, J. W., Park, J. C. 20174, “Recent Research Trends of Artificial

Intelligent Machine Learning in Architectural Field”, JOURNAL OF THE
ARCHITECTURAL INSTITUTE OF KOREA Structure & Construction 33(4),

18. Moon, J. W., “Development of Integrated Control Methods for the Heating Device and
Surface Openings based on the Performance Tests of the Rule-Based and
Artificial-Neural-Network-Based Control Logics”, The International Journal of The Korea

Institute of Ecological Architecture and Environment 14(3)

19. Kim, J. B., Cho, S. W., Kim, J. M., Jung, J. W., Lim, Y. B., Jung, J. S., 2006.7, “A Study
on the Safety against Secondary Disaster due to Submergence of Electrical Equipments In

Underground Premises using Fuzzy Theory”, The Korean Institute of Electrical Engineers.

20. Shin, D. S., Park, S. K, Park, Y. S., Park J. S., Lee, J. Y., "Night Purge Evaluation Using
the RTS-SAREK in Office Buildings”, Korean Journal of Air-Conditioning and
Refrigeration Engineering 27(12)

21. Kim, B. W., 2016, “Trend Analysis and National Policy for Artificial Intelligence”, ICT
Policy 23(1).

22. Jang, P. S., 2016, “2016 Davos Forum”, SCIENCE AND Overseas Innovation Trend of
TECHNOLOGY POLICY INSTITUTE.

23. Intelligent Information Industry Development Strategy, 2016
24. Brain Science Development Strategy, 2016

25. Jang, W. S., 2016, "Domestic Artificial Intelligence-based Industrial Inspection”, Hyundai
Research Institute 16(8).

26. McCarthy, J., Minsky, M. L., Rochester, N., Shannon, C. E., 1995, “A Proposal for the
Dartmouth Summer Research Project on Artificial Intelligence, August 31, 1955”7, Al
MAGAZINE of Association for the Advancement of Artificial Intelligence 27(4).

27. Nilsson, N. J., 1998, “Artificial Intelligence: A New Synthesis”, Morgan Kaufmann
Publishers.

28. Charniak, E., McDermott, D., 1985, “Introduction to Artificial Intelligence”, Addison Wesley
Publishing Company, 1st edition.

29. Winston, P. H., 1993 “Artificial Intelligence”, Addison Wesley Publishing Company, 3rd
edition.

30. Minsky, M., 1961 “Steps toward Artificial Intelligence”, Proceedings of the IRE.

_76_



31. Callan, R., 2003, “Artificial Intelligence”, Palgrave Macmillan.
32. Gartner, 2016, “Artificial Intelligence (AI)”, IT Glossary.
33. Technavio, 2014, “Global smart machines market 2014- 2018”, Robotics.

34. Moon, J. W., 2015, “The Introduction of Artificial Intelligence Theory”, Korean Institute of
Architectural Sustainable Environment and Building Systems 9(4).

35. LeCun, Y., Bengio, Y., Hinton, G., 2015, “Deep learning”, Nature 521(7553).

36. Bengio, Y., Courville, A., Vincent, P., 2013, “Representation learning: A review and new

perspectives”, IEEE transactions on pattern analysis and machine intelligence 35(8).

37. Schmidhuber, J., 2015, “Deep Learning in Neural Networks: An Overview”, Neural
Networks 61.

38. Ahn, S. M., 2016, "Deep Learning Architectures and Applications”, Journal of Intelligence

and Information Systems 22(2).

39. Moon, J. W., Jeong, Y. H, Seo, Y. J., Ahn, H. S., 2014, "Comparative Analysis on the
Thermal Control Performance of the Different Application Level of Artificial Neural
Network-Based Methods for the Double Skin Envelope Building”, Korea Institute of
Ecological Architecture and Environment, 14(2).

40. Moon, J. W., Kim, J. J., 2010, “ANN-based thermal control models for residential
buildings”, Building and Environment 45(7).

41. Holland, J. H., 1975, “Adaptation in natural and artificial systems”, The University of
Michigan Press.

42. Hong, S. W., Cho, Y. S., 2010, “A Study on Unit Remodeling Space Optimization Using
Genetic Algorithm”, JOURNAL OF THE ARCHITECTURAL INSTITUTE OF KOREA
Structure & Construction 26(7).

43. Burges, C. J. C., 1998, “A Tutorial on Support Vector Machines for Pattern Recognition”,
Knowledge Discovery and Data Mining 2(2).

44. Lee, J. H., Kwon, H. G., Park, S. H, Kim, D. J., Hong, C. H, 2004, “The Development
of VOC Measurement System Uging PCA & ANN”, J. ENVIRON. TOXICOL, 19(2).

45. Kwon, S. B, Kang, J. G, Ryu, S. W., Namgung, H. G., Park, S. C., Kim, M. H., Kim, J.
H., 2017, “Advanced Technology on Indoor Air Quality Management Using the Artificial
Neural Network for Smart Train Station”, Korean Society for Railway 2017(5).

46. Cheong, H. S., Science Sharing Study Group, 2011, Design and production of small wind
turbines, Iljinsa blue books, p.178, ISBN : 978-89-429-1192-9

47. Spera, David, Oct 01, 2008, Models of Lift and Drag Coefficients of Stalled and Unstalled
Airfoils in Wind Turbines and Wind Tunnels, NASA Technical Reports Server, 42p; In

English; Original contains black and white illustrations

_77_



48. Silverstein, Jan 01, 1935, Scale Effect on Clark Y Airfoil Characteristics from NACA
Full-Scale Wind-Tunnel Tests, NASA Technical Reports Server, 18p; In English, NACA
Technical Report 502

49. Theodore, T., 1933, Ice Prevention on Aircraft by Means of Engine Exhaust Heat and a
Technical Study of Heat Transmission from a Clark Y Airfoil, NASA Technical Reports
Server, Jan 01, NACA Annual Report 18, p. 91-112

50. Wenzinger, Carl J, Shortal, Joseph A, Jan 01, 1932, The Aerodynamic Characteristics of a
Slotted Clark-Y Wing as Affected by the Auxiliary Airfoil Position, NASA Technical
Reports Server, NACA Annual Report 17, p. 707-722

51. Bouchahm, Y. Bourbia, F., Belhamri, A., March 2011, Performance analysis and
improvement of the use of wind tower in hot dry climate, Renewable Energy, Volume 36,
Issue 3, pp. 898-906

52. Doosan Corperation, windtower, Doopedia, available from :

https://terms.naver.com/entry.nhn?docId=3588360&cid=40942&categoryld=32340, accessed
2018.11.22.

53. Hurt, H. H., Jr. (1960). Aerodynamics for Naval Aviators. U.S. Government Printing Office,
Washington, D.C.: U.S. Navy, Aviation Training Division. pp. 21 -22. NAVWEPS
00-80T-80

54. Houghton, E. L.; Carpenter, P.W. (2003). Butterworth Heinmann, ed. Aerodynamics for
Engineering Students (5th ed.). p. 17. ISBN 978-0-7506-5111-0

55. Phillips, W. F., (2010). Mechanics of Flight (2nd ed.). Wiley & Sons. p. 27. ISBN
978-0-470-53975-0.

56.. Bertin, J. J., Cummings, R. M., (2009). Pearson Prentice Hall, ed. Aerodynamics for
Engineers (5th ed.). p. 199. ISBN 978-0-13-227263-1

57. Boric, Marino, Spoilt For Choice, Bayerl, Robby; Martin Berkemeier; et al (editors):
2011-12, World Directory of Leisure Aviation, page 10. WDLA UK, Lancaster UK, 2011.
ISSN 1368-485X

58. Beaumont, R.A., 1942,.; Aeronautical Engineering, Odhams, Chapter 13, "Airscrews”.

59. Bertin, J. J.; Cummings, R.M. (2009). Aerodynamics for Engineers (5th ed.), Prentice Hall
ISBN: 013227268.

60. Blackbirds, Leland R. Haynes, Webmaster, SR-71. "Clarence L. Kelly Johnson Biography”.
61. Alexander, D.E. (2002) Nature’s Flyers, Johns Hopkins ISBN: 0801830599.

62. Hertel, Heinrich (1966) Structure, Form, Movement

63. Fish, F. E...; Howle, L. E.,; Murray, M. M., (2008). "Hydrodynamic flow control in marine

mammals”. Integrative and Comparative Biology.

_78_



64. Rolls~Royce plc (2005). The Jet Engine (6th ed.) ISBN: 0902121235.
65. Cleynen, O., Wikimedia Commons, 4 December 2011, Examples of Airfoils.

66. A. Lefebvre, B. Dano, W. B. Bartow, M. D. Fronzo, and G. C. Zha., 2016 "Performance and
Energy Expenditure of Coflow Jet Airfoil with Variation of Mach Number”, Journal of
Aircraft, Vol. 53, No. 6 (2016), pp. 1757-1767.

67. Kim, H. Keun., Cho, J. H.,, Kim, Y. S., 2010, Study of natural ventilation analysis according
to the plane section and direction of the wind, ARCHITECTURAL INSTITUTE OF
KOREA conference 30(1), 2010, pp. 493-494

_79_



of 2(Z21AM
| 2| SE10AM
Feffch,



