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A7l A71EAS BEE S Bx UAY sIEHE 27l&e F2heto] A7

A AFH=E sfof o,

Aurel gredel g skel, FUE $F/1E Aolsh AME 2 A
ACHLE Ao s DCAC R Aatets AR slofef el

- Brujdntel s WA TR o gtulE A9 H7|HAALE v X

A

o] &= COz AlAel ofste] PLCAA o] & dAkste] 2 93584
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4. HVAC A &"9 +4

D A e 48

HVAC Al=deo] 488 Yl o3 dyed 35 220 2EZS gdof, o
EAME agfste] AdAsAT 7S] Abgstd R-22 Wrvls 2EE 9o
ofs 1 AFE ko] 2030 d7bA = Al FHE o Atk oo ¥ AFelAM = B &3
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<E 2-3> A" AHg Yule o 584 5F
T8 =94 44 R-22 R-407C R-134A
3} 8t CHCIF; CHCIFCF3 CF3CH,F
A 86.5 86.2 102.03
HI 53 17194(TC) -40.8 -46.4 -26.2
WA 17194(C) -160.5 - -96.6
AL =(T) 96.1 87.3 101.1
A Al St = (KPa) 4990.0 4820.0 4066.6
¥3F A Ax 30C(kkg/m) 1172.8 1129.3 1186.7
Aol vd 30T (kJ/kg/K) 1.30 1.55 1.51
s714 Ha Cp) 0.84 0.75 0.88
30T, 17194(KJ/kg/K)
7tAm e 2 Fg = e Sfe <y

<E 2-4> A depd §FE7] ARG vl
T % R-22 (7]& AFY) R-407C R-134A
Capacity (BTU/hr) 47800 46200 32200
Power(Watts) 2440 2330 1770
Current(Amps) 4.2 4.1 3.3
EER(Btu/Wh) 19.6 19.8 18.2
Mass flow(lbs/hr) 615 575 437
Sound power(dBA) 71 71 71
Vibration(mils(peak-peak)) 2.0 2.0 2.0
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obd Al 49] 4 AHE A4 He= As dIH

A2 37 4% Fuom AgH BAZ AW fol ¥/13YE ==}
WAe B Behxvhs A4 odW HPAE BRAS Ame Rahw

R =
B AFol okt AaRAsh HapAF Amels) o A% AAel FaNF A
0Ee A7 AAE Ak e B ATl =

.
=oAL gAEE BOaEA Ba0 B R4S Ao Rastel o

¥ 280nmeolst WA o] Aoy F& FWd =
TiO27F F=5wj7E Ho] @45 A9 AH0)9 FAH1(OH-) & #3ste] o] 7] A
doA = Fa7|2 F3tE shAl frh
<9 2-32>¢F <9 2-33>2 I A EE dEe AR AstE =
313k wk3-21S VeI

Formation of Hydroxyl Reactions of Hydroxyl with Pollutants
uV Radiation
5 LJ , 9
I. 4 C
YooY OY v _ Hydrocarbons
1, 05 —> 0,40 :
3 2 E= CO+H,0
— CO
.-"!f
7 > CO,
2. 0"+H,0 > 20H — H,S

<39 231> Falel A4 9 S g
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\0 sefveral several
3 steps steps
\ ' {
& CH,COl NH
X - 3 2 H,S0.
! o
- \H:Hacc;:; / fis0y v
______ NO \ \ / . soz’ several
______________ 2\ steps S 0
0P ne: HO .::ﬂ?f’ HS ™2
NzOz 0('1)) / x“v --------------------
CO \ Mﬂ:\:eev:ral
co
H202 ﬂ \ H20
P \H0202.nz
removal in ¢ \\\\‘
precipitation HQZ @ = an unpaired
electron

<Y 2-32> FAE7]9) ek wkg

@ F=th=vte] 29
Edtznt A o] & L AEAS Ak Eafete] A, wlole &) F33o]
AESHA QdE4d7 38t od=dS AAstL GHAAA 9% Hdsiy
o gt £ Bl Wk &I wEY] wEo] Foe el Astrt sbs st
@ FEeh=nF AR ARG
7h AlER vpo] E A 371 A
U 24 ID-1500S
ot AglsE: oF 63 ~45% olgf
g, AlEF A7)0 410mm(L) x 310mm(D) x 92mm(H)
ul, 2k 3.6kg
HE, A ALk 20em(100%), #350, 24/M/cri@1mtr(UV Output)
Ab 2Rl E 10W, 0.7A
o}, A& DC 110V(Input), DC 12V (Output)
2 R E A AL W= vko] 9% Aol AE] I A}
oGk i Fxr)er 9E e iyl 2 S1FA], 71E A e §84dH
Fo AAst= &7 A3t
b 28 S 2 set / HVAC A ~H
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<3 31> U AUErid A A o= (AU A AR AE)
T8 Fal g
2 3}3- 7137 1. Aet=d7h Ast24 5 thksk 2 skE kel w3k 374
V=@ AA 7l AAAE AAHSI ZF Al - = oA KA HE.
(1989.9.18) 2. oAb A WA Y 5 147 SAEA die dux AA.
o 1. 55 AW 3714 #gy AAFHo]l ofHA Hof, tFo]
2 5} A &3k
I o] &3l AL AFEAVIE AR R e
(‘199621;30>‘j Ay T ATy AA, A
o 2. PM109] 67] L AEA 7|5 AA
1. 2003 @ = el o] et gAlA ol ] F8 AES
gFolgAd5e | Frsle] 5 A7 ddede] Evint
A F 7By (N2gA1 A ) 270—1770 )
(2004.5.30) COFolgA e digt §A71E darlE AF
AEFETY SAHFATE Y T
Tu T
A E 7 E 1. 93}, W, BA A=A 28
e 7lel=gkel | 2. PM10, CO, 5 d17]& AA
(2006. 12)
<E 3-2> UFsaEed AUyl E darE (2006, $HEE)
AFLLAEHR T 8 Level 1 Level 2
EAEE 2,500ppm ©] 3} 3,500ppm ©] &}
o xbsl ek A
daf, M 2,000ppm ©] 3} 3,000ppm ©] 3}
SAEE 200ug/m’ ©] s} 250ug/m' ©] &}
1] A T %]
A}, W2 150ug/m' o] 3} 200pg/m’ ©] 3}
g% A 18] YA Hargk 7+
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<E 3-4> 4E JVCAHY =439 AHS S

T 2 4l £
Z9E Hx A& A7 19724
Hzx AME A5 24 JR(RF-1, RF-1A)

A4 29H FF o
(Q¥ JVC A} B3 019

JR @ 2k 22,000tH
Aakd 1 oF 10,600TH
AR eF 9,000TH

48 @4 (ool E7)

dofd ERETY, v we vE




<HF 35> 4E JVCALY] B9 AL
T 3 5 A F A&
A e 5 % 32,5 m'/min x 4 = 130 m'/min
of 3 ™| A 0176 m* ( W:860 x L:205 )
of 3} F & 3.0 m/s
7| AL 44 74 3,200 A 3F
Elolm A4 20 A1zF
AHEAl HE YE A1t 63.7 Pa
X3 e & 24.4% (S =H)
q4d A DC 500V 2 MR o]7
q4dd g AC 1500V 1:+7F
A Ao Kl d 1¢ 100V 50/60Hz
= = Jd98d 57 A7
o8k A 0.22A
2 H A 13/14W
Master Unit (“A”) °F 19.8 Kg
= & Master Unit (“B”) °F 189 Kg
T T % oF 387 Kg / 1Set
AL & 3 H vl ZYZ23 AU 42mesh =& 37mesh
g B 4 g =3 7] 9255 x 10,000 mm
fra dy 4ol 9,400 mm
- 4 Cassette =4 A A052
2 Frame A SECC 7tEx=s  #ANG(3]A)
EdHo 5HL 7|E2 Wire meshZ ® HIAE filter7} 7FA 2L A= EAHA
E7)1 430l ool wel WwERE "olmg = Timer £ A4¢H Aol o8]
dY BAeR AR filter7t Ao FHET] Wil F7IAFo]l Hol &£
FTHoE YHaYgs Fus g, dEANFS 43 9E 5 de FHES 7HA
L gtk E=gE gk XS Agol vt @3 @At A A2 Ao W
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gatal, 1d i Abgstee ey, et 8aS AU
gy e 22 g olHE A & 5 Jdu
- 4y wES Ar|Hoew sHA e Al e dr d4, & g,
T At B = e BEHY 1 ol U=
- AR Be7E A o] FolA A @be A DE Cassette’t L AH ol FEH
LE7F Aol e Aol Frhste] Aol AR o] HA A &9k
- A 7L A3t o] Cassette ¢ Frame Atolol k=0l AA WA} Fo=
Aol Szt
- ZE7E ARl Z9AA ZAE W BE 9k Cassette Abololl k=o] AA
AA 7 Wz ol 7o =vlE @4 SO wAVE A
- oojzde] ool AA Eol A W BYH EF& =5 shol 4
R
- 4HE wg & w= vtEA] 8L 2 dAE 7Rl agksjof g
SZ4HE o AHSetn F dE = 4 AAVIE ol&ste] QS & ¢ vk

QutAel AR A ARWEe v B v 29E Ao xﬂxg:wﬂ
gt 2&3 Belel Atk F /b4 WMol 5AS <E 3-6>0] 2 s 2

5 gge AHE 105 A% o AAAE JHsah A% stade] Hol B
W)} Qe Aeke] ol o] vt

abdanbetiiy

<Y 3-6> 7] A2 (brush type) ZZE AA 7]
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<¥ 36> 2RE ] AR WA

3} = M 3 MFE &
%223 TYPE 2500x1500x1000
A&7 7]
BRUSH TYPE 2000x1500x2500
=231 TYPE 0.67 m/min
A A2QA7E
BRUSH TYPE 1 m/min
Z2+3 TYPE
A8 94 2 4
BRUSH TYPE
%=L3 TYPE
E AR 1 ton/day ©|wt
BRUSH TYPE
=53 TYPE °F 95 %
MARsH
BRUSH TYPE °F 50~60 %
=231 TYPE
AYLEF 7 kw/hr ©]3s}
BRUSH TYPE
=53 TYPE 12,000,000 <l
AA7 7+4
BRUSH TYPE 8,000,000 <l

3) ALY

dHolg, oo HAAEMNZE SAHA &= FHAAE F7F A71ESS 7F
A3, Fo tidte] AAS dAd= Sl oF 10009d Aol Oliver Lodge:
7S AAE AH7]e gete] Je F Ave As B FAY 2 5 dinpa9
Hansen< vi-¢- A% Ao SdstE @ FAFE 28 AHAIEHE A5o=
sk o] A d¥= 19334 dvi= =, olgg o} w19 AR

FHl 2 AR EATH1997, HEE). el 4

N
N

J

d S EddrT oA PP

rir

filme AAz2lste] oS AF3t sl WHoeRE %7] electrostatic 75 Al &3}
Rk o] "El= A7t AVH R HPAE FASs AR, ASkE oA
LEREES Hedle 73 SAS e 283 S4S TPH R &85
of F71HAR7], AHdE wia=d &8H 1 v H2 B Y &80 AR
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A A wrolEo X o e, Tee wiE S H2 AREAEY A AA(F
S7kgk 3ol At}

Electrets< ©] &3 air filteri= &A1 2 AL A A 2LE
gt nt 535, E3dol yehd tiiE Al 47HA Az E AT ZF ARE
AbEetE Al At kAol #HH o2 HH polypropylene ® 1 ¥, &

e H-of polycarbonate®= A}-&% i1 T}

!
%0,
;L
I
2
N
oL
oL
k1

O AddF Az 7=

7}. Film electret 3}% : Polypropylene filmS A218H A A5 corona W o R
electret}ste], o] A& F&dsto] F-Axstst= WHolrh o] WHE film FFo=E
electretﬂﬂﬂ ol =2 FHHSHEET dolx 7] gAvE 1 vk o AV E
zb= B TR web3lu A3 Sl ZF olgwo] BA " o] WRoRE

B &
=
random v‘f‘%o] FAH

v AL electret S 0 R A} & HS S A spray WAFSFAA T 5t
A

Fol 21 A+E5 EAsk= ot o W

IE o
[0 g
X
Ho
il
kl
P
o)
=g
&
2l
)
_O|L
=2
~N
=
o

t}. A electret 3t : £FWAE winderol Al HFH S| 7FA] 1 Abolel electret3t
A2 E AASHE WHolt Hegd AT AshAl didste] dido] el mgh
42 ¥AAsE AsA 71 7] wtol =4 ol HF

2 xske] §42 A B doh o] o2 random = =°] €

2}, sheet electrets}® @ 919 37FA] WS A& FAxsst7] Aol electrets)
kAR, 1 2l 9 FA xSt 1 Fo electretstetE W ol Ak 1o &,
sheetE HA A Sl F3 corona WAl 3 electretst A& Pstr}. o] W
2 sheet®] ¥4S vl AFEA & F e AH electretst A2 Fol 7H3A,
HAA, 4 & 7FekA Folx= & #8 A3o] vk o] WHom= widE=S

TE2E 7HAA A

7}. Clean room filter : A&, AE 3+, &2 59 clean roomol| AF&-5

1 90+ EH+ HEPA, ULPAZFAL 3F= =4 glass filtero] o}, HEPAO| A+ 0.3um

- 102 -



A7 ek A FH el o] g

sto] 9F

5

Elof H]
123 =4 dd A2 clean room filter7} A Z% 12

]

)
=

=

R

b )
A&

QRS 99.97%, ULPASIAE 0.ym YAE 99.999% o
[e)

o,

0]
AN

al 7
)

B o)

& (65%, 90%)3 LdAUHE

)

THI Aed, gk o s u5e] ASHREA 7)ol wheh

8

L}, Building &% filter :

——

N
=

B

Atk L gt =
A st

3

detAel A4

94/\

Nd
_2_0
&

)

—

i

ol

—
fite)

‘?4

|

3}~

=z
=

olel3t He =

2 €] dust H.A o] A

o]

Eﬂ ’

1

T

&tk

S

sk &
2}

)

A A

5}ol
7} A&7 A

=
=<

=

Efoll A

1 o] dust
)
=

. HE o]

H A (bulk)d o] 2}

.

R

£

i
=

3

15

L

;OE
M-

B

dust BA]9S YERH

ke
I

Ef of] A

s
=

o]

o EAol .

-
1

5t

°

A A

=

Hajel A7, A7, e

1

T

871
o] ¥ 3k, WA

J

g

-l

T
M-

%

il

LQL

—

B
g

e
44
B

oy

[~
1o

]

H
[
T

Ay
fin Y

+

°

<

)

T

hu}
fS

|

AN A

o]
b el Al 47 2

I3

- 103 -

glass filter7} AF&% 11
Bt AleHES

i)
=

-

T

47

3

o, €A S Al A v vhE ol
A= 7HA

0]
yul

1o},

Axolr 4§57t QA Aok

-

=
o] iolol

]
=

o

=

2}, Mask : Maskel A}

44



==

3-7> =

<E

% iy MMM i
" OB \ " ! <
Jo = o Q_ 'y n .
Mo ~ B LB ) ol )
1 B LIRJEc
o W o s w|E
) CCT ) mﬂ
H Lo = | Am
| M _
~ M <] v .
W Njo _ © r 2
o zﬂo T L . M
S e n
3 XLOXE _
N0 Wl
o™ T TR
- T
vA | | 7, ﬂ ‘_w,._
% Y M oo o
o @ 0 ww T @
: O
R w.o V= ) XA M m X
) ._,m we Ny @ .ﬁ%u; - ,,..,, , @ o E olo .
= oW - S O\ T o
<N . e T &\ ~ e
o 8o g I N ED | | = ow B
x| W OB N R ~
®omw om Mo wo R
| | | | | |
Mm H 3 e ww | A G
ks o ff L ff

- 104 -



P e 2 25

2~
T

1

el

TN

B
XV

A 3

1. AJAE I Ad HE

B

=ils

Efl
fl A

9]

=3
=

=

JVCAL]

b e T2 R A0E

e

|
a

&l

171 9

o

ik

A Eol lon o At FHF2

] &7 7] Al

o
+

<Y 3-3>oA H
ol 19 wE Ag

Qo e

471 93

g

7] %

3
R

=

60 dBojtt. “Lefut

KeR
|

=
=

o 7]%&x ®t} 10 dB7}

s

I 25 ~ 10 m/min ¢# 50 dB]of

5|

—
file)

_EH

]

Ho

o]

s

A

2~ "l o
— 1 =2

g A

o

al?

e ro] A,

of &4

r

w

el

I AT blowerZt §17]1 w2

- 105 -



<E 3-8> MAnH S {3
Al 8

A D%
Blower 47/ P H
< 1¢, 220V, 60 Hz -
andg (W) 14 -
& @ (m%h) 1680 420
dE A4 ( mm ) 565(W) x 10,000(L) -
< & (Kg) 14 -
4y fFEAHEZ ol (mm) 9,400 -
o] }H A (cm?) 0.135 -
YA 7] (h) 1120 -
A =(dB) - 60

2) AR F71HA7 AR 2 AA AF HAE

T HAR AN F7|HAZ7E AR AXE AAstr] s A el
e A5 8 297 ZFE AAE Lste] AAlE g 27 2GR 914
£ AR A WiRe =dAsE <ad 3-7>3 2, FEE 9] HE
ARzl <1y 3-8>] =AIEF T
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Train Roll Filter Wiring Diagram
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= m_m_m
ﬁ mmm
=1 [m] W P
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e
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1 |Poewer Lerd
Z |[Termianl Block
s Q=] 3 |Fan Swtich
L |Blower FAN1
> |Blower FANZ
= & [Roll MOTOR
® Il 7 |TIMER
=~ n|.¢_ B [Micra Switch
A [ [Desigred [hecked [Azzroves| Seale | - [DATE DL
Ay Fakerial _ _ Ut | - THO0EC Train ral 1ifer
i Sur/Toak 7] I A—— 7
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X Thenter DA e
EE] DAL | Aol PART 2E

B A75E =9

=i
=

=

<19 3-14>

111



a) Snatch Lock b) Fan Switch

e) Timer f) Micro Switch

<9 3-15> ESHE 9 Fo HE

<a1¥ 3-15>% B3 T8 FEE AE e glolth EdH e dA Azt
Ao 3As] W&o o] wE Timeret Micro Switch 5o Z Q&0 53
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<E 3-10> AAE F71HAZ7] AE A

3 A2E 71 AFA

A F

A F Size (mm) 494 X 260 X 561

A o 1¢, 220V, 60 Hz
A8AE (W) 1232

Filter type Mesh Filter

T % (m*h) 519.3 (1 Set )
¥ X4 (mm) 364(W) x 8600(L)
28 #& AH&Z°] (mm) 8000

o I ®| A (cm?) 0.138 ( 364mm(W) x 380mm(L) )
Etel®  HA (h) 12
AEALE A7+ (h) 2040

o 19 3P A7 (h) 12
e 2L EA 7] (h) 170 ( 5570€ )
A +(dB) 549 ~ 61.3 ( Motor High )
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<E 3-12> AAE AE B 35 @ 243
B B Motor
High Low
A & ( Volt ) 220 220
AH A" (W) 156.2 123.2
%l 7 (A) 0.71 0.56
3 A ( rpm ) 2900 2460
71 4% (mmAq) 7.25 5.31
< %  ( m*/min ) 9.7 76
A 54.9 49.8
A2 & (dB) .

=] 61.3 59.4

B g amm

P

S 1

Im

<a¥ 3-17> A5 54 A A (2006, $=rE71H G H )

a) 59

R

<a¥ 3-18> & H 9
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<9 3-19>¢F 2o ' S

i A
&3tAth & el AFEE FEHAIRVIE <29 3-20>3 2o & A e 37
g AEAE 2 Ak %7219 Fan, Blower Unit, Core(Heater,

e 4 9+ Airflow Tunnel¥ A Ao}, &F
AAS Nozzle 3 AA, % Blower, Static Pressure =48 A4, Air density
AAS 93t 2= 7|, 5= 4AA, DC Volt, DC Ampere, AC Volt, AC
Ampere, DC Power Supply, Pulse Converter, AC Volt Indicator, +% indicator,
RPM indicator’} AAHN o™ o] dHeolHEL DASE T3l tAd A=
Softwareell Al A eldlth 3 &7] FA7] & AC Aoz FeH= AR &H
e 4= 7ot

op
O

Condenser, Radiator)5 9 #* %<&

N\

A5 ALY 24 49 2 A% A Y

Airflow Range 6.6 ~ 1000 CMM at 100 mmAqg

Airflow Control + 15 %

Airflow Measuring Accuracy £ 15 %

Airflow 574 A4 + 2%

. H4 =F AHE % Damper /\}%_QE
6.6 ~ 1000 CMH 7+A #<d &A 54 7hs

71 A& 0 ~ 100 mmAqg

Test mode Supply and Exhaust

Test 27 =FA(42E), 949 & Blower, 57134 7],

Air Filter Heater Unit, Air Conditioner Airflow
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4. 12 A AF AALA 2 A

A&

- Boss moter F7}
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Timer AFY WH 7
A ad3 7Hg
371 Y&l 5 mm @
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& WA
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Y o3} A Fo
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- Boss-shaft % =4

- Roller shaft 24 o]
- 12 (w:364 mm) —
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- 12 SUS A4 —
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6. 2E "o} M

) "Eee}l AE
B oATM ARe 20H Azde] 488 D vo] tests JAEE, 5]
]_

x}z‘sl =& z%g].oq ﬁ§7

[ = -1 O

il

12103 A2 Fine dust® AM&3t9t).

7t AEe JWES 9 x7] E7143L DIN 71460 PART-1 74 HEAg
A2 24391, DEAE EAEE <y 3-28>0 =485t A E 7Y
TR TAHAE YAASFE =A== laser particle counter(TOPAS, LAP320), ¥
A& dFAFE EXFFE(TOPAS, SAG 410), o3 %S zH3d= blower
Sog FAEe Atk dE AFA dHEEE 1 m/sE AA EFEHY qdisEs

-------- : Signal & Control line

Perforated Plate |—>

HEPA <== Airin

Dust
Supply
Filter unit
Particle
Filter tester | counter
controller

== Air out

......................... Blower

Perforated Plate |[—>

Nozzle

=

<a9 3-28> fAEE 9 SUIAY SAHS A dEHAY 2R
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a) Air filter tester
<a¥ 3-29> "E Al FQa

c) Particle counter
x}u]

TEST DUST_A2 FINE ¢} = £ 4] 4 7} (Dp = 5.48;m)
5
(e
*
4 S 0.
S 0. '0
S 3t S 3
g 'S %
S 2 * .
4 *
Q .
1 .M *
< *
0’ *
O _A_A_A_AM T— Ll Ll 20
0.01 0.1 1 10 100 1000
particle size (ym)

<a¥ 3-30> ¥H AlgE w39 9=

= H
X

Fal Aeld gs S8 Azl 488 WY el G ge 21
2 wEstolor @tk 3 WAE B vivel: & FuE @Ak vl 3 A4
A S1RFAe] A wrjeje] Mol glolok Wk ¥ MAR AEAF HAsE
whel ARASIE 24% o gel ARE AL§IAAL, FIAATFA wE FAHOE
AFE Aol % Any Aol FAF ARE Agstelol FrHALWE
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,2005). Al WA= AAES wds] ZE Aol Thed e A ofgith
B Ao E flek 22 Al THA 231 SAlel wSsks Y vYolE <&

3-16>%} o] Ak

<} 3-16> ZE mgjojd 7]E ALk

A = SUS Electret nylon P.P.
Ab - (mesh) 180 300 400 24 68 42
A= 27] (mm) 0.088 0.049 0.037 0.710 0.210 0.420

221 7d (mm) 0.053 0.040 0.030 0.350 0.110 0.200

B

712k (mmAg) | 1.100 3.100 3.700 0.150 0.400 0.340

400
300
S
=200
100
0.0
0 1 . ) 2 3
particle size(zm)
—A-}UE 24 mesh - 1Y E 68mesh —A—sus 180 mesh
—8-sus 300 mesh —©-sus 400 mesh

<1 3-31> AE vrleld PgRas Frh A3t

37bx] dH wyol= AHAFAH <Y 3-29>5 T3 HAIAdT AEE
, 1 A= <a29-31>3 2l mesh ZEH A= prefilter 7R o] 7] w i A
Tt =2 AYE At e vAEAd giek AR E 7} ofH}h e

o
U AA 7|7} charging®d Aw=57F AS 24, 68 mesh#& 79+ SUS 180 mesh

=

54

_—
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B AAHgor g&o =A H7EAY. 28y SUS 400 mesh filtere} &85
H sl 0.3 moll de §&2 FAF St o, 1 ~ 3 um 7] HX]o d)3l]A]
g0l vA HrEde) o]y ol &2 A A charging ¥ 24, 68 mesh ZEH =

r1r

ZIAIARL w7 E1 gt Ak, AR A7 A A FEE, 94E, £
H(AFE, 20010 4ol 1 molste] #Exlo tia] R ago] A H7IHAA, 1
mel el WAl = Al = 2717F 200 mol o I glo] BHE Ao
Atz EY PP Al 29 42mesh filterd] A5 ATa&S SR oy, S o3
S45 B 7 gla, BE Aoz W9 WolA 0%l 7Hbe E&S UEWSlH

2) filter PlH o] 12+ AA

AXEE F7F 27 NylonAZe] A A2 ¥ 68 meshs AAsATt A4
Y wtols ARk b v)Fol Bk gt Qrol os) AFAAF 24% o] Hof
of str}, Al ISO 4589-2 =+ KSM ISO 4589-2 A 9] Aste] A g3

Atk AF A3 AxAFE 34%2 AW 2L BEa)

i)

471 B7re Aol dis) HEAHoR B2 & did HrkE s us
wEFd AWerd e shel=gl viEel st PM-109] 23l e &
71Es ARt dlew, 1 VlEA e S 200 pe/m, BAAA 150 pe/me Z34
dMe & "Jv @A TEE 7Ised 171 ASHRAE STANDARD 52.1 7f4¢]
THELE ANFES HAAEAT AlgE 7 E=3 ASHRAE 52/76 DUSTE Al-&-3)
A3, AAAS Silica 72%, Powder Carbon 23%, Cotton Linter 5% % 4 & o] ¢l t}.
Bt AL dubH o R 77 m oW, H]FT& 270tk Al 23S EZHA A
A F5e 18] 1 m/sec® 39, FE size: 600x600 mm=E dFAth Al
A x7] 71T 0.3 mmAg, ¢ B 622%° a&0°] vkt w3k 2
o] & o] 128 (dust holding capacity)E A& Rt =44

=)

321.8 g/m' Atk

3) A4A BrtE 2% HE BEAG AA

IR e A4de I8 videls AAgrte 53 1 A7 285 H7heko
] b R e R e
B, ol AR deaket 2ol Al PM10E =7t =& gkl Agd
7

i)
&
I
fol

19t 150meshe 37 9S 783 meshd oo T39S sttt =a w3t
FopA bAoA ARARA G 24%0]d HEA ] oFE ddetr] 918 F<ldl
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Ng d& A

o 2 R (F)LFENOI A o4 H 5 H217-08-00173-1
= A FD| QAN AT WILER 284-1 o 2 Y X 2008-05-21
ZE2 g gIx = I EETE
QZTHAAZE : UIHE SLH MEDIA(RHE) E B S :1/3
PO08-05-07LU K2 2I2I6tAl AI20| 8t AIEZ = Olahe Z2&LICH
A8 & 5§ Al & =] at
(01) S22 (KS K 0893:2006 ) : HP=/mi, BRLAS %
BLANK #1
A= x| 24 2.7 x 10 2.7 % 10°
1BAIZtE 9.0 x 10° <10
HpAuasg - 99.9
#E2  EJPE% 2.0 x 10 2.0 x 10°
1BAI2HE 9.9 x 107 < 10
HpUAE - 99.9
=) ETE =
MEZAIZZF © 2F1 - Staphylococcus aureus ATCC B538.
DE2 - Klebsiella pneumoniae ATCC 4352.
< = (|9

e & -
2E AME EBE
E s LR L R R R St e e st b bttt bt bRttt

SAMPLE -

Fidi  Fidi

0l &R K= HAIE AMSH e AEZUZAH JMHMSo et EEE 256X
SIZITHOF HAlE SEULICH

520
10
=2
=
fu
V1%
e

0l SHME FITIZH AHE ABSO Q0| 22, 43, 31 U AE8BE2 ME8E = 2020, 8%
ol2lel AH8E SELICH

<Y 3-32> A A A _HF

!
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ROB-0293

NdgddAHAM
( TEST REPORT )

ur g &

(Certificate No.)

Sheet No. 2/2

0 £9H media_ 32 ¥(30g/m’) / FLAF

Algl A3 (Test Result)

- Nt series measurements

N, series measurements (8.6.1 and 8.6.2) (8.6.3) C
Oxygen Concentration (%) | 34.0 34.2 34.2 34.0 34.2 344 342
Burning period (s) <180 >180 | <180 | <180 | >180 | >180
Length burnt (mm) <80 >80 <80 <80 >80 >80
Response @ * o 0 * 2

k value from ISO 4583-2 Table 4 : =0.17

Hence Ci = 342 k = -0.17

0l = Cr+ Kd =342+ (017 x 02) = 34.17

« Verification of step size d% oxygen concentration

D=0 yipe o (91188
b

n—1

o= [ = 0.150 56

J%l< d <-4§1 - 010037 < d < 022583 = Ol is valid

- Specimen Size : 50 mm x 140 mm x 0.2 mm(t) ._ Ol

34.2

ERRI

S-(P20-03(6)
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Tk A & M OF A
[Certificate Mo g d ! |

. { TEST REFORT )
Sheet No,

o Al Aeflel = 68 msh Nylon /

b

=)

e

AMEEI (Test Result)

Nt oseries measurements

My series measurements (86,1 and 562 ) (H6.3) C
Choygen Concenfration (%) [ 3.0 4t 338 3.0 R4t 30 32
Eurning period (5] =180 <180 =1E0 < 180 <180 | =180
Length burnt (mm =l <5 =HD <5l <5 =00
Hesponss * O = O O =

k vahe from IS0 4589-2 Tahle 4 @ -1.17

Henoe Oy 42 k 1.17

0 =Gy + Bd = 342 + (117 x Q2) = 3397

Verification of step size % ovygen concentration

g [—2La=00 jun o (BB | 155
w— 1
j;:'—'k d < —'F;L 00037 < d < 022583 = 00 is walid
- Specimen Size  S0pn < 140 sp < 019 ap(t) L8] 34.0

KRRI S-OP20-03(5%

<9 3-34> JFAA A A _68mesh
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u ol e ROB-0294 AI ﬁ.:! é;l 7_;—! }\_[

(Costificate No.) I

( TEST REPORT )
Sheet No. 2/2 _
O Z™E media_150 mesh / kA% F

A& A3} (Test Result)

- Nt series measuremenls

N. series measurements (8.6.1 and 8.6.2) (8.6.3) Cr
Oxygen Concentration (%8) | 30.0 30.2 304 30.4 302 30.0 30.2 304
Burning period (s) <180 | <180 >180 >180 <180 | <180 | =180
Length burnt (mm) <80 <80 =80 >80 <80 <80 >80
Response (0] o ® ® (@] 8] ®

k value from ISO 4589-2 Table 4 : -0.76
Hence Cr = 304 k = -0.76

-0l = Ci + Kd = 304 + (-076 % 02) = 30.25

- Verification of step size d% oxygen concentration

- 01146 115 o
o= [-Z(ei=0D yin o (21 Bpr _ 45 4
n—1

3

%%(d(-aéi = 010094 < d < 022711 = OI is valid

- Specimen Size : 30 mn x 140 an = 0.1 ma(t) Ol J 30.2

KRRI

S-0P20-03(6)

<19 3-35> WA A A A _150mesh
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HF-IP- U NE SENA A R ARED3E diE SdLit
MoH W 8 Al [ i b
(01 2EEEn | APASE TIAMNME .1 | 1 =aig
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(1
] AN & 1. Ol
) FAESOWE [ ASFFAE STROARD 82,1, B8NS 1 @ %
Fl
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) ARED | AENES Ty, B IRNSEE meig
(3] FEROEEY [ ASHA ETAHIAD 52.1. REIE 1 | e
¥l
=2 .e
) MBED | MEREY.Ows, W /EEEN ey

o EMAE BAR MEN NP AETIAEM SHEEN G REEF YELUL B20. ARSEE
g @ R

e O SEME FITIE SR HEERE DO BE, 48, 20 % 2EaETE VAR - E2E0H, BE
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<ad 3-36> HA, 714%, £ F A A _68mesh
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FI ‘ : I "’"I DE % Tell | 02-3299-B006/% Fax :02-3299-5150v)

T Testnyg & Fessasth isite vennh fLre ki

ANlE d " A

o 7 % (F)HTIHHE 8 = 9 B : 7218-08-00189
F oA HI oEN BRI 2841 i@ 2 ¥ T : 2008-05-14
= H : MEDIA = T BRA2LE
SENHMAMER : IS ®EE MEDIA Z2 8 B4
2008-05-10RAIE ZE|GHal AEN & ABESE1s 0ot Eslich
N Y % 8 Al - S
(01) 2Py [ ASHAMS STANDARD 52.1 ) @ mmAg
#1
1.3
F) NEEZ - 1.0m/n
(02) S RTESE ( AHANE JTANDARD 52.1, BEY ) : %
#1
87.0
F) NMBEEH - AYES 1.0m/s, RIIUHEE 50 moAg
B £+ 9 2 : T218-08-00189
= ¥ & -2z
(03) EESTEF [ ASHAST STANDARD 521 &8 ) - g
#1
g7.0

F) MBEEZH @ ABER 1.0nfa, BIISSH&a 30 mAg.

EE R R T R R R
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, XA F A A _150mesh
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cledax32genesis'genmaps.spe 15-May-2008 18:26:16

LSecs: 75
1674 gj
134-
Fe
100
67T - C
o A Ca
K
Mo
33
Fe
Hi
0 - 1 Lugy II|J uIL,L,"I [ :
0.00 2.00 4.00 6.00 .00 10.00 12.00 1400
Matrix Correction: ZAFElement Wt% At%

CK 20.03 45.44
O K 05.85 09.96
MgK 00.60 00.67
AIK 02.95 02.98
SiK 11.14 10.80
MoL 04.87 01.38
K K 03.92 02.73
CaK 06.91 04.69
FeK 43.73 21.34
NiK 00.00 00.00

<19 3-44> ¥ ¥ WA SEM/EDX #4434

<a¥ 3-45>= AW NEAE I vjaabgel s A4 2dges dEbd 2=

ojth. E < 3-46>2 AAl FHT AFelA 447 I A A lE
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T ou o ; 2 ou
_ T = i 9%y _ 2 i -~ -
pu; uy i | o M ] 3 [ pk+ 1, oy ) 6 (2-4)

9l Aol A 4, = Kronecker®] ¢§°lH p, & WiF HAAATEA FFEEY

el Heks gol k—e W RRoAM = vy #Zo] THA R

= C,p— (2-5)

Dr _ o oy ok Lo | Uy )
th_ami{[M+Jk]8xi}+ut{2[8x]’+8xi]} pE (2-6)
W5 24k oA (e )

_ 0 JURE): € g lpou | dujy &
= i{m+gja%}+CLkm{2%%+8%]} G P

(2-7)
c, =009 ¢, =144, ¢, =192, oo =10, 0. =13
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R+ C=h,(t,—t,)+h:(t,—t,) = h(t,—t,)+h:t,—t,,) (3-3)

2 (3-3)3 #Zol & & S, olE A ¢,0 ¥ Hew Aeshd

ol

bt hgt, R+C _ qar
K A% R R ) R B4
ts = tcl + Rcl'Q} (3_5)

R{:Z '% ‘O’]

[e=]
=
t(’] % E@‘%E(OC)

2 (3-4)¢F 2ol A F Ak 2 (3-4) B B-HNA ¢grv A ZHAA WE

¥+ Heat flux| B2 AAZASRE Fosgd b72W/m*de & & oy X%
el A o] 7 dAGAF(h,)E 29 BEHLES F72EE 3 A & F 9

ouf 7} QA Hie] wel gebdch AEdelde Fa 9 EWLE: A
R Rk ohdl Bl Rm(r)elr] WES] Wi EE()E T/ AL
5}

4 35)% olgslor 3 o] AAW(r)ES <E 51> FEHCh

&l

- 214 -



"Sumimer” Comfort Zones

Whale body ——--------

Scalp—
Face —
Chest—
Up. back —
L L amm <
R 1 arm —
L Larm —
K L arm —
L hand —
E hand =
L thigh—
R thigh
L ealf

R calf

L foot—

R foni—
Lo. back =

Seat -~

10

T T T
20 25 301

Equivalent temperature, t {*C}

Whale body 4—-------- =2

"Winter" Comfort Zones

Scalp
Face
Chest
Lp. back
L U arm 24F-
R U arm 4§ -
L Larm -
K L arm 4§--

R thigh

10 13 20 25 30 35 40

Equivalent temperature, ¢ {°C)
£

<19 52> SAeRe] fAu

<& 5-1> o523 AsEe R,

Zone R, (summer) R, (winter)
Whole body 0.096 0.146
Scalp 0.178 0.160
Face 0.009 0.013
Chest 0.130 0.380
U back 0.077 0.205
L U arm 0.142 0.353
R U arm 0.127 0.333
L D arm 0.096 0.207
R D arm 0.094 0.206
L hand 0.000 0.032
R hand 0.000 0.042
L thigh 0.088 0.101
R thigh 0.093 0.100
L calf 0.089 0.094
R calf 0.089 0.093
L foot 0.170 0.135
R foot 0.154 0.133
D back 0.185 0.310
Pelvis 0.107 0.088

L = left, R = right, D = down, U = up
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<3# 52> o5d HH U= WA

Too cold Cocnol%((i)r}:)zgle Neutral C\é]n%fg;tg)&% Too warm
Whole body 23.3 25.6 26.7 21.8 30
Head 10.9 176 21 24.3 31.1
Chest 18.7 234 25.7 28.1 32.8
L U arm 17.9 22.5 24.7 27 31.5
R U arm 179 22.5 24.7 27 31.5
L D arm 179 22.5 24.7 27 31.5
R D arm 17.9 22.5 24.7 27 31.5
L hand 14 20.7 24 274 34.1
R hand 14 20.7 24 274 34.1
L thigh 24.1 26.7 28 29.3 31.9
R thigh 24.1 26.7 28 29.3 31.9
L calf 24.1 26.7 28 29.3 31.9
R calf 24.1 26.7 28 29.3 31.9
L foot 24.1 26.7 28 29.3 31.9
R foot 24.1 26.7 28 29.3 31.9
Pelvis 17 21.9 24.3 26.7 31.5

L = left, R = right, D = down, U = up

T JAS BEERE Yo S EE Fate] <Oy 5-2>0 ®BiE

A owelel skl AAZE HA A ohdAE 3 D
e sha gloerm <ad 5-2>9 AF U=
:I]_

A Al A g E <FE 5-2>0] FA|HO vk

e
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i

o

4 Ll
M

)

o ¢
e

s

2. BAZA
D A 2aya Az

o AFAE dA 8% AP FTslee] 24 AHAY HUtE Hs <ad
5-3>H 9 Ad Wl $1ts EdHste] 1 AP S Hrbst A gk <a¥ 5-4>9
SE YR 58 WA A & 1 s oj8ste] <3 5-3>9 AAXAS 1§
sto A Wi FEaMs At
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¥

Zboll whet ek = QA F-of sttt

° iol.{r’__% %—3]] -‘é:“ﬂ Q.+ Heat ﬂUX, Qwi,ndow
H, = KA+ KAAT,~ T)

g E

window Hq/Ag

(3-6)

K, A AL, BE 55 106

A, T8¢ @HFE (Keal/m*nC), 2% 2] 6mm &715 1 3.0
A,  AEUZ. 2.227Tm’

7 AL, 79 239 2% 3A] 71, 354 Kcal/m*h

T, Uisle] 2% 1 35T

7 AU &% 23T

o AL ANEY Keal® Wz ©9 sasiH 3o
Qu:indow = 288.81 W/mz O] ]j—

o M Y T Eol2t Heat flux, Q.

9l

23 E9o]2+E Heat flux

A Twall,i =35C

T, =23C

<29 55> A4 WS 38t Heat flux 29

Qu*all - hc,i(To - T;)

he, WHe dFIHG A5, 0123 W/m?
9 AelA dFad
w3 g o

Heat flux, Q,,; = 1.476 W/m?°]T}.
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(3-7)

#0123 W/m*olt}. Wi

= i= 4 :j— T
= A Heat fluxet st 7 A3 WS S8 592



e XH Y3l Quight
A B F 27 QAW R A g He A A Aubyr mue
7] wjitel 12787F AHERv. @3 3 Y T oy A= 32Wol B R F 384W7t

ekl o]l AxHo] 9l ¥ Heat fluxsE FoIst37] wiFol] WA ©
=

F3b, Qugny = 172.43W/m? o] T,

2) QA mdga AAxA

Al Ao £ S 8 Ve P2 S0 gl AEeAM d3dS £
sk Weolal, a2 24 #40dA sAe] dEF Ho|F 55 a#ste] PMVE 7
2betE e AFEEEA T SHA R A= AA] F HAFS 717 Heat source] 7]
o] AlEFH RS FAY W AAE mdYste] FHAL &4 HHAAE HUt
& a7 g

Algeldel HEwE JQARLE AgAdR Vlex=dolM 20039 445-H
2004 1197b4 Al&e QA AF2AAAM4l0 A S8 ddn= 300 Fde 3
FopAth. <® 56> CATIAS ol&3te] <lAlE RAYet “17oln GRIDGEN

% o3t AAE AT,

<9 5-6> CATIAE &3 A 24+

Aol de AFSHE AA = WA o] 1.793m’ 9]
&

I
1 o]

WAL 1 8plo]mE £ Aol A ek ) e = =2Tw 6 o
- °F 100W 7FsFo] ®Huh[5] olAle] AAZAS FoJstr] 93 wWyoz A
<2 =

T 5 Foste= Wy Heat flux
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<I2¥ 5-7> CATIAS ©]&% <43 Ad Zdd

<aY 57> A ot AAE F7h3
7)ol Hexahedral AAE Fdst=d wj$ o
ol &3ttt ALt AAG= oF 160WHH o)W, Alike]l FH ol QA F9]9
b xZdste] Ak, v A

Be] Axg @ AL Fol

Pgoz Ex3 e FxE /AL
7]

facs

S O O

3. A4}

A AE Festaele] A=A StAl W7o frEel 0.75m?/sola W7l
Hite=rh 291K o 459 F 368 oA B bR O bR
A Mol oz Fojeu=AE dotbE AT
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<E 54> AH WE WEAE 9 AL

Zone Neutral Coé%rggogz&‘gut

Whole body 4/36 8/36

Head 8/36 36/36

Chest 26/36 36/36

L U arm 33/36 36/36

R U arm 30/36 36/36

L D arm 13/36 36/36

R D arm 10/36 36/36

L hand 0/36 36/36

R hand 0/36 36/36

L thigh 6/36 17/36

R thigh 1/36 13/36

L calf 0/36 4/36

R calf 0/36 2/36

L foot 5/36 28/36

R foot 2/36 19/36

Pelvis 12/36 36/36

= M 150/576 415/576

A AR <GE 54>l FASATE 7HE #AA st ddEE FHIEY
(Neutral)oll &3t A e F /= 15070 otk 53] 23 7t 59 4wt
A2 HaA FHG A Bol 2FEES & F AANE A B Foly 5o shuk
A4S Bo] £IHA FUT A THIY o R Fi, 52 JAT
Ak o9 (Cold or Hot but Comfortable)oll &3t Q1A &2 F 415717F 431
t. =, 7P #AE GGl Sk sHIGA Sk FEe AA 26% o] AR
I g HA-G Joe &b vlgo] 72%oln® 2 SN AT g JdAGY
of HAF Weol HIvha AEAS F AUTh ARE <GE 5-4>9 F Yol A
TEALR SNk, 53] Foty] FEol FA dAMHe AS & F dow <IaH
5-8>3 <9 5-9>oA Fofy] B ZEIEEIVF 9HA vEua Qv AAE

&2
o
o
-
&)
o
ot K
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N7F AR 9] obel ek ek wleto muk o Eate] elEl 1ol A
E3

I W% ) w ol

il

3.33e402
3.31e+02
3.28e+02
3.26e+02
3.23e+02
3.21e+02
3.18e+02
3.16e+02
3.13e+02

l
3.11e+02
3.08e+02
3.06e+02
3.03e+02
3.01e+02
2.98e+02
2.96e+02

2.93e+02
291e+02

2.88e+02
2.86e+02
2.83e+02

<y 5-8>

o
o
rlo
H
M
Fel

<" 59> SAY AN 2w EE
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7} (PMV & PPD)

b

3

Al 4

1. PMV % PPD
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o

47 el
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3=

1 of oF

=
T

g
=

)

\.—_mﬂo

H
4r

P.O

o1,

ofg] ZHA7F jEE o
19843 ISO

A

A5

} PMV(Predicted Mean Vote) ©]&o©]

ks
T

Fanger[6]7F 197013l A<t

Gl

X
R

7730712 <A A3+ H A}k Fangerl6]e] # 2 WA 2] (Comfort Equation)

X0

ﬁo
=
®
=
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o

(il

1) General Thermal Comfort
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PMVE 4 (4-D& vheto = thgah go] ma e,

PMV=1(0.02840.303 x e ") (\/— W)—H-F—C,,,— FE,,,] (4-2)

LA WMo Fugd

3% 5-5> PMV index[7]

-3 -2 -1 0 1 2 3
Slightl Slightl

Cold Cool 1Sty Neutral 1Sy Warm Hot
Cold Warm

<E 55204 HX PMVE -394 37HA] oW I U & AS5E F&
s Uit PMVE 0¥ o, & S74 94 %2 T HNeutra)F el A 71
HAetetar Frted ¢ dow FAGFAQl ISO 7730[7]e A= +0.54Fe1 & Attt
@7 e PMVetal Aol
PMV A+ BE 40 dis] 28T v flew 2 A8 Hele <3E 56>
ebih itk
<3 56> PMV #8439

sk gk Ligss &gk
46W/m* (0.8met) M 232W/m’" (0.8met)
0m'K/W (Oclo) Ly 0.310mK/W (2clo)

10C ta 30T

10T tr 40C

O0m/s Var 1m/s

0 Pa = 2700 Pa

ISO 7730[2]¢1 g PMV+= 2 (4-3)3 2t
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PMV=(0.303¢” """ 1+0.028) x (M— W)—3.05x 10" *x [5733—6.99 (M — W) — P,]
—0.42 % [(M— W)—58.15] — 1.7 < 10" *M(5867 — P,) — 0.0014M (34— t,,)
—3.96x 10 ¥ x fo, < [(t, +273)" = (t,+273)"] = f, X h.(ty — t,)

(4-3)

9] Aol A

=35.7—0.028(M— W) —0.155 L; 3.96x 10 %f,[(t,+273)* — (¢, +273)"] + f h.(t,—t,)

h.=2.38(t,—1t,)"* for h,=238(t,—t,)"*" > 12.1x./V,,

= 2.38(t, — 1) < 121/ V,
fu=1.00+0.2-1, for I, <0.5clo

h, =12.1x 4/ V,, for &

fu=1.054+0.1-7, for 1, > 0.5clo

Ci

(4-4)

=

W/m) W SR (W)
(Pa) Lo o] 5o @ik (clo)
= () ta %7]%112 (C)

74]‘!‘ (W/m'C) t, HHBEALE (7)
A FHA g Va AW 7IHEE (m/s)

WA HE

—~

=
7]
4

v
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he
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T 2 10 ) i
:{FU Jfz ofN offt
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oa o o 1
2 -10 iy rE o2

> e
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2 (4-3)el A 7] £xé T S A9 nE
3l ISO 7730[71& %}Zo}oi 7Ptk %o 2k ¢,
Aete gol opdel AA e v 2= dF 4
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AESHA =M, F Y Adg&HeR ARgE] feiMe gAY 2 FA =7= A

55 Aol Wadtdm @+ ek

PPD = 100 — 95xe (0.03353 xPMV *+0.2179 xPMV %) (4—5)

100 7

PPD, %
N
(=]
L~
™~

-3.0 -2.0 -1.0 0.0 1.0 2.0 3.0

<79 5-10> PMV ¢ PPD#A [7]

<a9 5-10>2 4 (4-5)F o]&s PMVSH PPDeLe] A#AdAES 2=z e
Ho gtk <" 5-10>eA BE 7HE #AA-sita JrE ¢ e FEY

(PMV=0)2! A HolM% PPDE 5%, 5 AdA T 5%7F FHAAHAMNE B
=7t RS ¢ F e ISO 7730[71¢) #AH EH -05<PMV<0.500 A=
PPD+= 10% & YERETE o] Al % FdHiel SHAHPMV=0)4% 5% A%
b ERESS =7E A 7 iRleitt AAsiv A =7e 23] 23 B ARl

fawg ohet A0 arE 457 Hielt

>,
=
Lo

K
Jo
OHT
o

=}
ol
_‘EL
:“.:
g
Lo
_?L
ro,
U
10
FH
s
o|N
N
>
N

d
fr
‘O,
2
1o

- 226 -



o o9 =Am, ALl A
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A A
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=
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I BA2 % (MRT, Mean Radiant Temperature)
o] ol o

]

(e}

- %% (humidity)
A 7]
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(4-6)

1
ol

B
22!
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B
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0

- &5 % (activity)
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58.2W/m’ °] t}.
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¥ 5-7> &% % (ASHRAE fundamental[5])

Activity Type W/m' met
Resting
Sleeping 40 0.7
Reclining 45 0.8
Seated, quiet 60 1.0
Standing, relaxed 70 1.2
Walking(on level surface)
3.2km/h 115 2.0
4.3km/h 150 2.6
6.4km/h 220 3.8
Office activities
Reading, seated 55 1.0
Writing 60 1.0
Typing 65 1.1
Filing, seated 70 1.2
Filing, standing 80 14
Walking about 100 1.7
Lifting/packing 120 2.1
Driving 60 to 115 1.0 to 2.0
Car
Leisure Activites
Tennis 210 to 270 3.6 to 4.0
Basketball 290 to 440 50 to 7.6
Wrestling 410 to 505 7.0 to 8.7

-zl 2k (Clothing)
AA 9] AojaFe P ' oEe dddez Yl clogte TR xdd
oh ZrejEle] @9l clo® 71 21T, AdlsE 50%, 714 % 05m/s o]she] 4
el A Ao zRE e wdako] Imete] TFHFat 2 ZoJAejol A, 3%
o wRE o WA A AF gs ot IcloE HEC 4 =

2 o®o] wel e YEhiAh ALAe] FAL AAEE o} Ic,
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Clothing ensemble

m' C/W Clo
Nude 0 0

Shorts 0.015 0.1
Typical tropical clothing ensemble :
Briefs, shorts, open—neck shirts with short 0.045 0.3

sleeves, light socks and sandals
Light summer clothing :

Briefs, long light-weight-trousers, open—neck 0.08 05
shirts with short sleeves, light socks and ' ’
shoes

Light working ensemble :

light underwear, cotton work shirts with long
0.11 0.7
sleeves, work trousers, woollen socks and
shoes

Typical indoor winter clothing ensemble :

underwear, shirt with long sleeves, trousers
Jjacket or sweater with long sleeves, heavy
socks and shoes

Heavy traditional European business suit :
cotton underwear with long legs and sleeves
,shirts, suit, including trousers, jacket and
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waistcoat, woollen socks and heavy shoes
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Charging
Port |_: @
Torque/RPM
Meter

Variable Speed Motor

Variable Speed Fan
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<Y 547> YE Aol F A g7

<3 517> W¥E Aol Al VALY

Item Specification
Refrigerant R134a, R152a, R407C
Swash plate Type,

Compressor 10 Cylinders
Displacement 110 cc
Fin and Tube Type,

Evaporator O.D. = 954 mn,
W400xH340xD100 mm
Fin and Tube Type,

Condenser O.D. = 954 mn,
W400xH340xD100 mm

Brazed Parallel Flow Type,
Subcooler

W110xH130xDI19 mm

Expansion Device

TXV (Thermo Expansion Valve) and Needle Valve

Lubricant

PAG (UCON-244)

150 cc (Initial charge)
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<9 5-46>9 FAEE VlEo® sto] <a¥ 547> S AAE AFsksl
ow Alg7]e] 7| EAFSS <E 5-17>° AAE] YEFY AT

e, &x IHAF, EA T =AE EE AIZE Agilent® Data Logger?]
34970A¢] AT o] GPIB ®¥3l7|e} USB X E] 93] PCZ HAE ¥ o] A5
Visual Basice.2 Xz o3l MS Excel e tlolE A4 JIAAERZ
B A <29 5-48>3 Zo] AA XUy ¥ Ayrp #A € o] 229
A= 2z I A ZAHE skl 2w FAA M-S FeA Ak

of Holy Az B A ZraHE A B A FEORE Ho|

1. "lolE =AM B2 AsE gde A
2. °] Raw Datags &€, =%
3. AR W] EAdol w3k BAA HFEE E
4. Juje]l =4 BAANCRNE Yol tie e B dEy o dEHS T

oA 71A, Wrle] Bl #e AN v EFE=ATANIST)S REFPROP Z 2
oyt = WE 3383 (ASHRAE) Handbook[10] SollA A|&dt= WHje] =
RERTE Tath =, 4% BARES FH2AHCurve Fitting)ol 93 6% o
FAow ZANAN AL,
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B Microsoft Excel - R134, Il new.xls
2 MAE BEE =G HT MAO BRI 0D Wy EE2(H)
RN NEREIN= RENR AN RN AR e N | EEE% ML
=
B [ ¢ [ o [ e [ F Jelu[ v [ o[k [ LT mw[w]oler[alr]
& Raw Data Readin
Value Data Unit
1202131 1.98 | [DCY]
279,361 1.46 | [DCv]
32.370 3.89 | (DoY)
51.945 204 | [DoY]
1208775 7 1.34 | [0Cv]
2.232 1.13 | [DCv]
7380 128531 | [0
4390 117047 [0]
11,619 777 Doyl
3|38 114918 [0
366 101.429 | (]
1645 106.417 | [2]
205850 5.06 | [DCY]
7925 130615 []
16.39 106.39  [C]
25,65 25.65 [c]
n ava aut
14,997 4,8245088 —1.279 NPy Py T In(FY In{P}  In(P}  In(P3
46.389 45146543 43,904 T_hub T_d P_bub  Den_f I i ki  Cpag
253,953 -135.91 | 292,69 -2355.3 612,393 -512.594 | 727.046 | 91,8181
427,452 56.5878 | 10,6069 4363.58 -7.2688 | -E6E. 77| 1050.62 -611.01 -89.233
1154.91 -20,995 | 0.14794 -2043.2| 230363 | 262, 762 -475.95 257.994 44,8267
2503.5 5.42204 | 0,00092 504,823 -0.4052 -63, 156 115,421 -58.425 -10.757
2,168 -0.7429|1.7E-06 -70.184 0.04138/8.56249 -15.72 | 7.39145  1.4474
0.243 0.05528 | -3E-09 5.20133 -0.0023| -0.621 | 1.1428 -0.497 -0.1036
4,94 33.65 | 26.93 -0.0016 | 6.6E-11 -0, 1615 5.5E-05 0.01833 | -0.0347 0.01384 | 0.00308
5,51 i
<9 548> "ol =4 X219 (Temporary Reading)

|| rosoft Excel - B134a-All new.xls
] WD BIEY B 4T MA0) BRI OOEMD  EW ESZHH)
DEE S EAVE BB 0 oo Eme -2 = 2l
AZE - 2
| A | 8B | ¢ [ o [ E [ F c [H] 1 [ 0 [ K L Mo N 5] P a |
2 @& Data Acquisition.. & Statistics of Raw Data.. & Raw Data Reading..
3 F e ocatio alue Ayg a de d b B 9
4 HI2T7 1.96 1.956 1.958 0.03% |[DCY] 1.95646  1.95692 | 1,95773 1.95808 | 1.95638 1.95654 1.95612 1 95642 1.95635
5} z007: [ 1539 LBk 1538 | 0.08% [DCY] 1.53595 1,53769 | 1,53734 1.53754 1.53746 1,53303 1.53873 153307 1.539
B 31845 | 3.874 | 2852 | 3887 | 0.29% [DCw] 385153 3.85456 385921 3.86225 3.86517 3.868914 3.86971 387254 2.897394
7 atael T 627 [ ez [ oteea Toosw (DoY) 1.62862 162727 162867 1.6271 1.62742 1.62739 162726 162702 1.62713
g 500.616 [ 1,135 " 1ds 1143 T ooots ([Dov] 1.14885 1.14857 | 1.14871 1.14891 1.14843 1.14365 1.14853 1143875 1.1487
9 218 T 186 [ nies [ n1eT [ ook |[DCv] 118627 1.18632 | 1.18615 1.18683 ) 1,18713 1.18528 1. 18626 | 1. 18627 1.18655
10 53,47 122,656 "12a.201 Mizazes Toooin | (o] 124,209 124,221 | 124,221 124,227 124,233 124,226 124223 124.225 124225
11 44,73 M17.365 "118.871 11899 T o00e2 | ] 118,882 118,882 118,899 118,887 118,897 118,883 118,871 118,875 118,883
12 116805 T304 P w0 T owgoe T o0007 [[DCV] 7.7048 | 77049 770379 770498 7046 . T0IRT 7.70404 ¥ TO396 770322
13 3900 M15.502 T117.208 T1T.249 T 00065 | (2] 17228 172410 117244 117,24 117,245 117,236 117,234 117,232 117,249
14 220 M03.201 7104633 Tio0s075 Tooo03d | (o] 105.075 105,005 104,335 104.91 | 104,846 104.78 | 104714 104708 104,722
15 962 03.758 "105.241 T105.200 T 00167 | [C2] 105,241 108,251 | 105,26 106,272 105,281 105,289 105 294 105,292 105 283
16 Eropd M2.z8 T2 T2 Tomez [Dov] 22947 2312156 2,31378 234587 2,32019 230843 22075 231752 2.32762
17 6342 124,555 T126.376 Ti264R2 00247 | (2] 126,452 126,445 126,444 126,430 126,427 126,422 126,414 126,408 126 405
18 7524 T109.825 "111.340 Tii1.454 T o003e7 | [0 111,396 111.404 | 111.416 111,433 111.435 111.454 111,433 111.435 111,396
19 2695 | 26.978 | 26568 | 27,099 | 01270 [] 26568 | 26,748 26,88 26883 27.004 27087 2701 | 27067 | 26,997
20
21 |4 Analysis.. in ava out & Properties of R134a..
322 8786 53971051 3.364 In{P} T In{PY In{F} IntP}
23 45,429 45073673 44,73 T_bub T_» P_bub i_f i_3 k_{
24 256,204 -135.91-135.91 | 292,69 | -2359.3) 10,0391 612,393 -612.94 727.046 91.81681
35 426, 206 56,5878 56.5878 10.6063 436368 -7.2688 -5E5.77 10650.62 -611.01 -99.233
26 454,89 -20.995 -20.995 014734 -2043.2 2.30363 262,762 -475.95 257.934 448267
a7 1481.0 542204 542204 000032 504,823 -0.4052 63,156 115,421 -58,425 -10,757
28 3287 -0.7429 -0,7429 1.7E-0E -70.184 0.04133 853243 -15.72 | 7.39145 1.4474
29 0.233 0.05528 0.05528 -3E-09 5.20133 -0.0023 -0.621  1.1428 -0.437 -0.1036
30 4,84 28.48 23.61 -0.0016 -0.0016 B.6E-11 -0.1615 5.5E-05 0.01893 -0.0347 001324 0.00303
3 4,83

<% 5-49> "ol =74 22713 (Recording Mode)

- 272 -



Axazg oojA Wuls HCFC 49 R229 thAlE2 2 HFC 29 Rl34a,
R152a9 R407CE oz HS5AdS stz 3}

F 5-18>cl= B Ao AL-gE Rl34a, R152a 2 R407C Wrie] SA4S o
Bl it R407C+E R32/R125/R134a(23/25/52 wt.%)¢] E¢hvl= stel 54 o] R22
o} fAFSEAIRE, vl H] EW iR Wl A 27 WEkE Txde] 9l

2 A% AP FAE TR A Aol o]FolRBrR A GO £
o wet A& AP FYshA Hstar <E 5-19>¢ 2 oo &d 2
TARSE T wE 2RxAGA Fadadn. @, o7|A RdEE FHY] T

=
=2 vt F, 4571 Ao V1ol obyn o= od #HVIE A

# 518> ¥wl EA4A

Property R134a R152a R407C
Composition (by wt.%) - - Ri%%é%g%l%éla
Chemical Formula CH2FCF3 CHF-2CHs -
Molecular mass 102.0 46.2 86.2
ODP 0 0 0
GWP 100yr (CO2=1) 1300 140 1600
Critical Temperature, C 101 113 86.74
Critical Pressure, kPa 4067 4492 4619
NBP, C -26 -25 -43.6
Density, Vapor at 25T
Density, L1qu1d at 25C
(kg/m’) 1202 899 1134
Thermal Conductivity,
Vapor at 25C (W/mK) 0.0131 0.0136 0.01314
Thermal Conductivity,
Liquid at 25C (W/mK) 0.0815 0.105 0.0819
Safety Group Al A2 Al
Lubricant PAG PAG PAG
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A =3

<3E 5-19> WEAlelE

Refrigerant R134a, R152a, R407C
Average Saturation Temperature of 5
Evaporation
Average Saturation Temperature of o
& Condensation b 45C
Subcooling Temperature 5
(at expansion device inlet)
Superheating Temperature 5°C
(at evaporator outlet)

374 Wufol]l the] <2y 5-47>2 WE7] AF7E o] & HTATES Sy}
P <FE 5-2075-22>° A}E Qoksto] YEhylen, <y 5-509F 5-51>¢
O ARE XY WulFgd e R152a9F R407C Wul7F R134a] v 80%

Ao Rl3dast FA18 W Alo]2S 42 4 AT

<a¥ 5-50>w Wule 457 3Adgel wE WYy, 457 28wy 9 A
AAsE YeErl L <9 551> Wn) AZFRFE SUvld Al tE s Es
Ve Aot <1¥l 5-50 R 5-51>04 Ky wel o] WEeEH I A5 AL
TE2 A WS ddAE Al 7HA el 2 bS7) ™S S7hskel o
gt F7bstth 2ev AA AT bS] s dgel weka] Aska ded], o
= TVl gE Aetgel dF7] gl wEkA Frhsta hEv1e] &8
C Aasty] WEd Aoem Bt Wujd wE s s Ew R407Ce

o

webA  Zhzb R134a®]  190-226% <}
120-150% A =E YeblATh A A A 4= R407C7F Rl134acl w]ahe] 29-44% A=
=A vEbew R152a= Rl134acl wlshe] 25-27% A= =A ERRth whebA,
R152a¢} R407C7F R13davl A= A5 SHAAE 53 W2 H71g 5 o
U, R152a9] 7Fd4 EA9 FAA RA7TCYT e A48l e H% WE 5%
F7tE HESE Aol Hasitt
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3 5-20> A¥d A3 (R134a)

Item Test Result
Compressor speed (rpm) 500 750 1,000 1,250
Refrigerant Charge [g] 1,000 1,000 1,000 1,000
Mass Flowrate [kg/h] 31.36 43.06 4798 52.13
Discharge Pressure [kPal] 117272 | 1183.34 | 119252 | 1202.29
Suction Pressure [kPal 330.07 307.31 291.79 280.29
Evaporation Pressure Drop [kPa] 67.85 128.89 177.30 210.20
Discharge Temperature [°C] 63.42 68.29 73.29 78.91
Compressor Power [W] 454.69 692.48 935.09 1156.95
Cooling Capacity [W] 1481.0 2047.8 2267.7 2507.6
COP 3.25 2.95 2.42 2.16
X 521> Alg 23 (R152a)
Item Test Result
Compressor speed (rpm) 500 750 1,000 | 1,250 | 1,500
Refrigerant Charge [g] 800 800 800 800 800
Mass Flowrate [kg/hl] 24.27 35.19 43.01 49.41 51.18
Discharge Pressure [kPal 1055.0 | 1065.0 | 1074.7 | 1084.8 | 1084.7
Suction Pressure [kPal 301.84 | 288,52 | 276.80 | 269.23 | 258.41
Evaporation Pressure Drop [kPa] 3525 | 70.96 | 107.26 | 140.72 | 164.34
Discharge Temperature [°C] 7072 | 7795 | 8375 | 83.71 | 91.66
Compressor Power [W] 428.81 | 660.26 | 904.48 | 11456 | 1387.2
Cooling Capacity [W] 17755 | 24772 | 3046.6 | 3535.1 | 3753.3
COP 414 3.75 3.36 3.08 2.70
<3 522> AlEg Z¥ (R4070)
Item Test Result
Compressor speed (rpm) 500 750 1,000 1,250
Refrigerant Charge [g] 750 750 750 750
Mass Flowrate [kg/h] 60.91 82.32 95.71 111.21
Discharge Pressure [kPal] 1639.30 1724.64 1826.27 1836.12
Suction Pressure [kPal 572.90 526.71 528.32 498.51
Evaporation Pressure Drop [kPa] 89.96 166.11 240.52 274.01
Discharge Temperature [°C] 68.05 70.14 80.01 83.08
Compressor Power [W] 646.95 1033.34 | 149867 | 1837.21
Cooling Capacity [W] 2823.7 3954.6 4993.3 5686.0
COP 4.37 3.83 3.33 3.09
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