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SUMMARY

(o:lﬂ_g_ol:t!)

=

I. Subject
Development of the hybrid air conditioner using radiative and convective heat

transfer

II. Objective and necessity of research and development

Current residential building is generally cooling with air conditioner. Air conditioner
1s convenient but they have some problems. The first problem is fouling on surface
of the heat exchanger and microbe which will be able to occur by condensation on
the heat exchanger. The second problem is the unpleasant feeling due to the cold
draft, the headache due to extremes the air cooling. The third problem is high
electric demand of the air conditioner which occurs national electric problem in
summer.

This study aims to solve these problems of the conventional air conditioner and
to develope hybrid air conditioner using radiative and convection heat transfer with
low cooling capacity.

The basic concept of this hybrid air conditioner is spot cooling with radiative part
and dehumidification of convective part. Once the moisture of a room is
dehumidified by the dehumidification part, then the radiative part cool down the
room with radiative heat transfer with small capacity compared to the conventional
air conditioner. This system is supposed to reduce energy consumption and maintain
the better PMV condition comparing to the conventional air conditioner.

On this study we will develop hybrid air cooler which is used existing steam
pressure refrigeration cycle, however the evaporator part character have wide
radiative panel. Radiative panel is in charge of the sensible load and the partial
latent load of room. The surface temperature of radiative panel is between 10~12
oC. Fin—tube type dehumidifier is bonded by the back side of the radiative cooling

panel to remove latent load. This hybrid system can reduce compressor capacity



and power consumption. As operation mode, there are various operation mode such
as sleeping mode, dehumidification mode, radiation—convection hybrid mode, and so

on.

IT. Contents and scope of research and development

On this study we will develop hybrid air conditioner which is able to radiative
and convective cooling with dehumidification in the same time. The hybrid air
conditioner is constituted to interior machine which is in charge of room load and
outdoor machine which is charge of cooling the heat from room to the outdoor air.
Interior machine have the radiative cooling panel which 1s in charge of the sensible
load and partial latent load of the interior. Fin—tube type dehumidifier is bonded by
the back side of the radiative cooling panel which is in charge of the latent load of
room. The upper part of the fin—tube type evaporator have small cross—flow fan
which makes air flow. The bottom of the interior machine take drain pan for
condensation water. The outdoor machine has compressor and condenser of

fin—tube type, expansion valve.

This study is going to three part. The first part is to develope the basic design
technique using concept of radiation—convection hybrid air conditioner. The second
part is to evaluate he beginning machine of the hybrid air conditioner. The third
part is to develope the application method of the hybrid air conditioner in building.

The embodied developing contents and the development range of hybrid air

conditioner is shown as follows.

— 1st Year

1) Refrigeration Cycle Simulation : Element parts analysis, Radiative Cooling
Analysis

2) Main Refrigeration Component Design & Manufacturing : Compressor &

Expansion Valve Selection, Various component Design and production starting

3) Radiative Cooling Panel Design & Manufacturing : Quality of material



selecting(Radiation paint and coating, high emissivity), Panel form Design(Expansion
surface shape—wave shape)

4) Hybrid Air Cooler beginning machine production : Based on Cycle Simulation
Results The beginning machine of various spec. design & Manufacture

5) Performance Evaluation technicalness development : Performance Evaluation Base
& Technique Development

6) Application plan research the inside building of hybrid air cooler : The radiative
cooling panel which consider the interior total heat load characteristic and sensible
heat & latent heat load control amount distribution research and load responsiveness

improvement plan research

— 2nd Year

1) Refrigeration Cycle Simulation : Refrigeration Cycle Analysis Program
development

2) Main Refrigeration Component Design & Manufacturing : Various Component
design & Manufacturing Complete, Interior Machine Air—side path design

3) Radiative Cooling Panel Design & Manufacturing : Design of pitch & length of
refrigerant path(Refrigerant distribution optimization, Infrared light thermograph
uses), Development of panel union technique for refrigerant path modeling

4) Hybrid Cooler beginning machine manufacturing : Based on Cycle Simulation
Results The beginning machine of various spec. dedign & Manufacture

5) 1st performance evaluation : To apply the performance evaluation technique
which is developed, detail performance evaluation

6) Application plan research the inside building of hybrid air cooler : Design &
application plan research the inside building of hybrid air cooler, according to
Surface temperature & position of hybrid air cooler the PMV analysis of occupant
7) The beginning machine improvement : Simulation program uses, Refrigeration
system optimization, Radiative cooling panel optimization

8) Development of Hybrid air cooler capacity control technique : Inverter

application technique, Expansion valve application technique, The system



optimization which considers as a dew condition

9) Performance Test & Analysis : Detailed performance evaluation

10) Application plan research the inside building of hybrid air cooler : Analysis of
used energy amount of hybrid air cooler, Hybrid air cooler vs. room air conditioner
LCC analysis, Operating method & institution guideline of hybrid air cooler drawing

up

IV. Results of Research and Development

This study aims to solve problems of the conventional air conditioner and to
develope hybrid air conditioner using radiative and convection heat transfer with low
cooling capacity.

The basic concept of this hybrid air conditioner is spot cooling with radiative part
and dehumidification of convective part. Once the moisture of a room 1is
dehumidified by the dehumidification part, then the radiative part cool down the
room with radiative heat transfer with small capacity compared to the conventional
air conditioner. This system is supposed to reduce energy consumption and maintain
the better PMV condition comparing to the conventional air conditioner.

The study results show that the developed hybrid air conditioner could act an air

conditioning unit with radiant and convective heat transfer.

The results of this study summarized as below.

D We modified the one compressor and condenser system into two compressor
and one condenser system of hybrid air conditioner because it would cause some
problems for system stability.

@ We developed simulation program for the design of hybrid air conditioner by
mathematical analytical study about various parts of hybrid air conditioner.

@ The system performance of developed hybrid air conditioner meets the
proposed goals mostly except COP and noise level. We plan to improve this

problems for more study. The results of performance evaluation shows as below.



Proposal goal Development
1000 1277
200 376
2.5 1.89
30 37.3

200~1000 376~1277




@ The developed hybrid air conditioner could maintain stable indoor thermal
environmental condition comparing to the conventional air conditioner according to
the results of field test and CFD simulation.

® The trial product of hybrid air conditioner isn't economical in this study, but it
could be economical for improving the energy performance and reducing the initial
cost of the hybrid air conditioner. It is more important to reduce the initial cost

than the energy cost of the trial product.
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rc Pt
R | (P2 2+ _
28 o] Ak @ =197 f( (/) 103) ® (125)
rc Pt
dHG Al #Ed i0AE YERdT
R = DHZ““"D‘ (126)

(127)
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_Re A, 1000<1.85<10 0
Vo = oD 15001 =157 nts) (129)

0.5
.\ —H— 1 row
‘ [ —A— 2 row
—0— 4 row
\‘s.\.
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I\-\
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200 ' o '1000 ' ' S 6000
Re_
Fig. 3—16 €3 3 du3r] 7|5 A5 dolH
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b= P dpr H;é o O'OZBXL&%X;@WXIOOB —59( W 2 K) (130)
SEW GARAS p = AEW ADAFREE g Hor Far

h = = = 155( Wi ) (131)
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£ 15C= 7k4dste] 43 ghelth

. 2155
X
B tanh ( 7 L) B tanh ( 00,0001 0.008) B
n,= = =076 (132)
oh 2TB 0008
7L 200<0.0001

<3 Ay vl dlels daddA vE (A4 /4 )2 & A 2.5 mm

A, bA, DA b 2130 000002730 2280 _
A~ nh,, A, KA, h, 076<15x12 200 1463
1.93+0.0014 +1.56 = 349( 1 °d2)
(133)

ANA pp, = 22 15T 10CE 7Hgste] Fatoleh A 2718 Ave
719l THS 3 CMM o= 3hH 579 JdeEy= 55.46 kl/kg ©]2=Z 800

W &3S w5A17]7] Y3 =7+ 37 dEy= 419 kl/kg oltl A5 279

_ Q _ 800 _
TC G ) 0.069x(56460—29290) =002 (134)
UA=—C ; In(1—e) =—0.059%1n 0.48 =0.043 (135)
w2}
A =349 XUA= 3.49x0.043 = 0.15(m ?) (136)
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Fig. 3—19 Cross—flow ¥

(4) 571 2AA

$%712 WA A gl 928 A48 96

55C, Yol 100 kg/m'sS 714815t}

ve ., 133510 ~Ox1609 . ys. 0.0683
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(137)

0.5
_ w,\(_p /) ' _ 13.44 1078.3 _
Re . =FRe ( . )( ) R maa0e <3 x| —9E +3745 = 17843
(138)
GxD
Re = i = 200055001 _ 5790 (139)
o, 13.44x10
G(1-xD
fe =100 100053001 _ g7, (140)
v 133.5x10
$%7] AE FWI% 5U &9 o] ALHAT WA TS dAeAT
% h,=59WmiK7F Eh # FFE 10 CMME 7Hg ksl
e=QC . (T ,—T .)=1500/(0.20X1000x20) = 0.375 (141)
A = (1) =047 (142)
UA=047C . =0.47 X200 = 94( WK) (143)
A a8 g g
oh
tanh ( 1) tanh (| 2 40,008)
i P 500><0.0001 _
o, =089  (144)
2h \/ 2X59 0008
w L 2000.0001 "
4, __ 4, A4, 1 1 0.0001 1
A " n b4, KA, h,  08959<12 | 200 | 1260
=0.00238 (m*K/ W) (145)
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‘ Assume T, ,T, ‘

|

2
‘ Simulate Compressor ‘

I

‘ Simulate Eva. ‘

Correction l

‘ Simulate Cond.

C,.
Correction

‘ Simulate Capil. ‘

é

Print Result

Fig. 3—23 slolBg = Yy AlEgold T2 38
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Table 3—3 SHAFIW Y] FRHFEALY

Radiation Cycle Dehumidification Cycle
Maker Danfoss Danfoss
Type Linear reciprocating Reciprocating
Compressor
Capacity 200 W 800 W
Refrigerant R-134a R-134a
Aluminum Panel Fin-Tube, 1 row
Type (Im x 1m) (800 x 350 x 22mm)
Evaporator . . L
Configuration 9 tube row, Pf=2.5 mm, slit fin,
9.53 mm O.D. 9.53 mm O.D.
Fin-Tube 2 row Fin-Tube 2 row
Type 400 x 300 x 44 mm 400 x 300 x 44 mm
Condenser ] .
Configuration| Pf = 1.95mm, slit fin, | Pf = 1.95mm, slit fin,
9.53 mm O.D. (1/4) 9.53 mm 0.D. (3/4)
Expansion
. Type EV EV
Device
oA A o Fell G871 skglth. Table 3—4 oA & 4 %0

Table 3—4 =A< A HFH o)A Ay vl

S5 5744 o 22|
THE2E (°0) 51.3 55.0

AL
THeE (0 10.4 13.2
SHE2E (O 60.7 55.0

Al 55
THE= (°0) 10.0 8.6
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4. FA-HIF stolH = 7] A=

e Y B = i i

(1) 1= BARE A FE AR (20073 49)

12PA % A ZE JAd A #ZRe] AW 7]+= Thermal Grease® o8& A
4SS Azl o o2 aAHs7] $5ke] Cable Ties o]&3sle] HAHd wja2

gstglont wla el fhil WATA RALh ol F 2xhdwel dEyPo

AL 73 oS s v

2 NdstHA Adat wjgko] e DA HAT Ae7]e Bg 27 s
H 800 W & 9UHE gEE =72 Age9oen 7|2 Wire—tube
Condensers #-&sto] A|~®lS 3330 th

(a) Ao7] F (b) A7) H- (¢) Wire—tube condenser

Fig. 3-24 135 A 2E

(2) 2z AFE (20073 10€Y)

AGHE-oF HAEE o] Fdson AlFH= R-134a Y¥5E 800 W +
Ay FHs GF71E AEsden §5719 SV Fin—tube[557]
2row, 10step, slit fin, 9mm tube / T&7] : lrow, l4step, plate fin, 9mm

tube A o2 AA AFEHJL HAF= 1AAEE ARSEAYD FAE T8I
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20E 878k AelA U7 (FAE) Sl A ste] 7] o 2
AsA FAANAFE ZAHolth. &AWt Thermal pad= #H9y FHE HAsHA

(a) Thermal Pado]-&3F A 23& (b) EPR

Fig. 3—26 3%} A &&

(4) 4= AJFE (20089 1Y)

of & 671, 87, 1071= Zt7t A #tste] zhzte] 548 Avugin. Ad4d7 8
Al Al COP7F 7HE A velwteh. sAIRE of A& h57]9 whdl A 2ke] A4

ol gl

Fig. 3—27 4xF A&+
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(5) 5k AJFE (20084 29)

Thermal Grease®} Thermal Pad®] A% F714<e 14 2ol Q3 HE

T

o]¢lo} Thermal Compound® H3 WAS 7NAdste] F

284 A BT 33 AZEIA EPRE ol&3je] W] Cycled TFAINYC
U EPRE HEqomm 43719 suzde] Weoldow suEomN COP}
71t olstzm WAl FEAFAT. ol T2l Rl134a Wyl hH71E AR O RA

71918t A 2w R—2290) 4=7)S A 83tk

59 1 Aol B

Y

(a) N==A (b) AIZFE(AW7))
Fig. 3—28 5xF A|Z3E

(6) 6xF AlZE (2008 59)

W Wy g Aes AMAdsdch £ AFEFE Mock-Upe® Al&ate] %
YsE 800 W H Rl34a 571 #84
EPRE Ab&sfok 3k #A17F 9412y DanfossAbel A Al &3k 43 DC24VE
=

R134a WYr] 4=F7] (Psd 200 WHH)E AFEste] 71420 EPRGS AFE81A
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(7) 7 A1FE (2008 7€)

AlFE-oF BAMRTE Z47be] RolE 2 A EE Systemol Al AejFo $F7] 2
Met 55718 Fan 5+ 7HE wiAS A5 Ae77F &Fell vls] UHF HlgeiA =
wAZE TG, ol & JHAdEY] flete] el &F71E AR&StaL WH] PassE 2
M= dfo] Ao7|H-e] A7]E v 3 AFH dmg SWol7l dacoldow
A AAE AsiE fdEeE 719 dHELde]l A B EAVE 2
shaitt. ol & JNAskr] sl FETIcdAM e SF5 vlEe BFS Fdste] dHE

AS HA2stal FHF wEole ZAZE TASA B HAHY Az awelE

(b) Hol7}h 48 =l

Fig. 3—30 7aF AJ&%
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(8) 8z Al&E (20084 89)

1% Fan
Fig. 3—31 8z} A &=

(9) 9xF AJFHE (20084 109)

Ao A PriE YL BAR Qs BARd Andor 7AG 2

H

REIL ool A Itk AMWFOR AP Fuo] FulrlE Frbskel 3
Aol Passz elste] AT, 1 A% BAwde] YEy wE #UF £

TEXE ol F AT
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(a) One—Pass System (b) Three—Pass System
Fig. 3—-32 9 AlZ%

(10) 10xF AJZHE (20089 10€)

Exbgdo) g 7)o w2 &3 2 olF 5EAS s HEiA Bl dEs &
& 1,800mmXx  900mm =719 HAFHES A#skQlTh shA| R FHAR gd
of Wu Eu7t Etdst
59 100 Wbl s

Fig. 3—33 10xF A 25 (7F2 1,800mm HAFEE A7)
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(2) 2 Comp.— 1 Condenser A|2¥ ¢
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(3) HARE wj@ F2 g9 A
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AAGAT= Aol FUtE FasHA HAT ol JiAlE
Ho] 9l Thermal PadE ©]&3tAl A3l Thermal

ol
2
o
i
)]
o
o
wm
(@]
il
i)
_1 }lr
(2

Greases ©]&3te] HFHES AT AHt; AESFHAA S slde] gAs
O} Thermal Pad®] 4% &% 717b4] AAZF 7IveloF st @& 7HAa 3l
ATt =% Thermal Compound® 74-¢% 3% 7|7hA FAEE] AJte] I Qs)
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(4) EAF #dF Pass /M4

Z7)oE BAabd Yoy Pass7F Fig. 3—399 vebd npe} o] 3huto] Pass
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Table 3—-6 %o 70 (A9 35C/247C, A 27€/19.5C) 3 Puka 3

-9t % 7] : R—134a DC. Comp 200W
- 1 EV
—5 % 7] : Fin—Tube 2row , Pf=1.95mm , slit fin , 9mm tube
Al AFF ,
—< % 7] : Aluminum Panel (Im x 1m), 9mm tube , 3pass,
B2 1 &, L 150mm 2AH ALL)
—4= % 7] : 1/2 HP
A A} sdl | A A=k \
AE =7 EAPR (A9l AF35C |, £724C / AW A4 27C | 57+ 19.5C )
Ju) =2 850g |
3 oo = 14
=5 (C) | sh=(MPa) H| 31 13.7
=7 & 36.3 1.383 15574y 13.6
B39 3o 10.4 0.392 24 g 13.3
EAgd 2 9.8 0.3982 ! 12.9
a7 & 9.8 FE % = <E 22X 13.2
4=71 4+ 12.7 13.7
4=7) 2 51.5 14
Pcomp 0.215 kW 13.7
o] 7
S dF
COP

=
o @ W N D N 2 N I I3OM & 3 O O 4 8 @ W\ oM M
Enihadpry [ibig]
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Table 3—7 A< 35C/24°C, AW 27C/RH 40% &4

e

-9+ % 7] : R—134a DC. Comp 200W
-4FGA 1 EV
—% = 7] : Fin—Tube 2row , Pf=1.95mm , slit fin , 9mm tube
Al A .
—Z 2 7] © Aluminum Panel (Im x 1m), 9mm tube , 3pass
o711 @, L : 150mm EAT ARE)
-4 o 7] : 1/2 HP
A5 AL | Agax |
A =7 B (A AF35C , £724C / AW A 27C , 57 17.7C )
JejzAaZ | 8508 |
9 o = 11.5
>52(C) | & (MPa) H] 31 11.7
=7 It 37.2 1.274 1157y 11.7
B3 A o 8.7 0.364 11.1
SAdd &7 8.1 0.375 i\__} ij}@‘ 11.1
=7 AT 10.8 | 97127 | Ad= SRR 11.3
47 T 54.9 8.6 1.0 10.8
Pcomp 0.215 kW 11.4
Il 8.6 kg/h 11.2
& I 0.362 kW
COP 1.68
4 H
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Table 3—7 A< 35¢C/24°C, AW 27C/RH 35% 9 Jialg

—o} % 7] : R—134a DC. Comp 200W
-3 EV

A% AFF | =& = 7] : Fin—Tube 2row , Pf=1.95mm , slit fin , 9mm tube
Euj7]( 1 ® , L : 150mm EAT AFE)
—= % 7] : Aluminum Panel (Im x 1m), 9mm tube, 3pass
A FAHd | A89x |
Al =3 BAME (A 9] AF35C , £724C / A AF 27C , 57 16.7C )
W 2 A% 850g |
3 oo = 10.7
=5 (C) | = (MPa) H] 31 10.9
=7 3o 38 1.271 10 =Y 10.3
BEW T 7.7 0.349 2A} @ 10.3
SAed S 7 0.36 1= 744 o m 10.7
FE7] g7 | 102 | FUNET | HAE SR 10.3
=7 =+ 57.7 7.1 1.0 9.9
Pcomp 0.21 kW 10.3
Yo F=F 8.2 kg/h 10.5
S g 0.341 kW
COP 1.62
S Hj
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ot % 7] : R—134a DC. Comp 200W
-G EV

o

[e)

A= AFeF | =€ % 7] @ Fin—Tube 2row , Pf=1.95mm , slit fin , 9mm tube
Euj7]( 1 ®, L : 150mm EAT AFE)
—= ¥ 7] : Aluminum Panel (Im x 1m), 9mm tube , 3pass
A& A [ 3998 ]
MY =3 AR (] A735C , 724C / A A5 27C , 55 15.7C )
Yl A g 850g
g o 9.7
=% (C) | = (MPa) H] 3l 9.5
57 Fd 38.3 1.257 9% =i @g 8.7
BWIH 3 6.9 0.328 = 9.2
EARD 27| 6.1 03505 | 1= 74 <= =X 9.6
457 4T 9.2 FA7NET | dEE 8.6
A=V ST 60.8 6.2 1.0 8.7
Pcomp 0.22 kW
Yo §-3F 8.0 kg/h
IS dF 0.33 KW
COP 1.50
4 H
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(B2 1) 2% 19 A2E 4549

A AR BARTE
TH71E AREste] 3ER 2&
T3 vk gtk o] 49 Al HolHE Table 3—-9° Wit
7} HolFE mieh o] @l epiels AmVF wAst A

@okth o= Wl &l Aol sholMnt o] ot

f
-z
rir
iy,
it
N
s
e
ox
ol
ol
>

Table 3—9 HAME 1€ A|§ dlolH

A&7 A AFE( 1 pass ) I
kil EALR (A o] AF35C | 5724C / AY AF 27C &+ 19.5C )
ek R 750g |
d o 5
_ 25E(C) | &= (MPa) H) 21 B
57 ¥ 34.7 1.261 13% ex By
PAH T 11.3 0.398
A &7 10 0.3825 2.4% 74
A=71 4T 12.5
457 &7 56.1 .

Pcomp kW
el = kg/h
oS g kW
COP
} o h
C S5 B - e

EAl#d o] 2/3 sms o|&o] 23l
1/3& WS A7) ey AR 2AsHA 25
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(3L 2) R-22 G571 AHE AFE A4

gtk wae]l ZE PPseol 200 W P welshd §Fol T Asl: skt
R-22 AES Austug e 942 483 Amstel wgieh ol g doly

7} Table 3—10°] YEY Qt}, Zwrew —92ToA] =7 &3¢ 257} 85.4C

$= JEE o] QA 7] wjFo] R—-134aS A -85t}

Table 3—10 R—22 ¢=7] A& Alg dlolH

—o} % 7] : R—22 AC. Comp 800W
—AAAA BV
AE A —% = 7] : Fin—Tube 2row , Pf=1.95mm , slit fin , 12mm tube ,
1HP
—= ¥ 7] : Aluminum Panel (Im x 1m), 9mm tube , lpass , 6row
- o 7] : 1/2 HP
DA AL | Ag A=} \
AN =4 EAPR (A9 A35C , 57124°C / Al A 27C , 57 19.5C )
JulZ A% | 8502 |
3 o &
=5=(C) | 4= (MPa) H] 31
e57) F¥d 37.6 1.518 Bl @y
BEH ¥ | 92 0.305 o
EAwd 23| 122 2.81438 <= ¥
=7 AT 14.21
=7 =+ 85.41

Pcomp 0.355 KW
Yo F=F 12.8 kg/h
IS dF 0.558 KW

COP 1.57

A H
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Table 3—11° A|GH-o A5A8 dolH

53 800W R—134a

e

4

o]

750 gollA W7zbs® 880 W, COP 2.11& <& 4

(e}
AR -

%

&

d

=
3

10.0C, duj

4
ol

Nlo

A= AL

rh

juse]

g]

iy

X5k COP AlARA] Wn 7ok 3wy

(o)}
=

8% olulel A

oI
P

]_

o)
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Table 3—11 A|FH-©

Al HlolE

e A A E R
Ay =7 A G (A A435C |, F724C / A A+ 27C |, F7 19.5C )
JejzAaZ | 7508 |
3 o = T 75
2%(C) | &= (MPa) H] 31 AEHE 4+ AT 26.95
2z g 37.7 1.765 2329y | ASE JdF & 19.47
BAH 10.0 0.357 AEHE &7 A+ 18.27
Z4ly] &3 21.0 0.351 1629 | AFHE &+ 57 15.43
=7 27.5 Fuer 10 AEHE AT h 55.362
A=V & 87.1 LE2E 52 AlEHE &7 h 43.142
Pcomp 0.44 KW ¥ FH(CMM) 3.65
o] §=F 21.1 kg/h
IS E% 0.968 KW
7S5 EF 0.892 KW
Heat Bal. 8.0 %
COP 2.11
A
sy B3R s e 1 cmun s tose 568 5 e & o Lo 20 _—
DIV, Depoatuscat of T Tagawerng fg ar [ nbmn
000 | PRt L, = [ amso
E) - = :Bﬂ%n
i (0 D(ﬁ | onts
20100 = ,“@ -
= ﬂ,,@“@ L pnin
= s . L gns0
1§:§§ ] = ’2]23% 30 { 0040
. i - : I i & P t- 0150
e : R rale i
§ 400 - 5 7 13333
= ¥t ;\? - 010
300 L 7 E
= b £ i - 09
200 B “?.'QD&@ $ :) i
2 & 25 b |
‘F_:\,f - J§ (- 030
égg_ B = = g
020 g K
oo - 0.50
060 { F T - D
oA 010 020 030 040 0.50 0&0 070 020 020 40 -20 1] 20 40 Eh 8O 100 liD 14‘0 160
140 160 120 521255 220 2:020 260 2801 " 300 320 153040 360 320 400 420 440 460 420 500 520 540 560
Enthalpy [kl/kg]
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2. stolRY= BT (BAE + A%

1

EALR o AGHE SAld 7HEA7IY WA TS SASIA Y. Table 3—129]
A delHE YelU AT EAMR SE
BAlH o] WA dEEe 333 W, AlGH

w5 W4dHES 894 W, F3 1,227 W& A
HAr}. ol ¢E£71e] ARFHLS 650 W2 COP 1.892 9L < itk o=
7] 2anEEe AFE-oF HA R kSTl avlE TEHS §ek gtolth o] COP
= x7] XA 2.5 X wA= grolth # HAldA = A28 R-410A ¥57]
7h AAEE A ol A REkA R-134a h571E AHESISITh ddl R—134axe A

=Y AEEE YulE 2 gA|ep Zo] Fo W= A3telx] &vh 1"t
By AF2E R-134a ¢+%7]9 COP7F 2th# 4] E3ta (ASHRAE LBP %719
A 2.2 A%), COP7F 92 &Hxd ¥ vAA U= o=z dogEth. Fig. 3—519]

A AME AR

2
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Table 3—12 stolB = Y7 dlolg (H F&F 3.6 CMM)

—oF % 7] : R—134a AC Comp 800W
AgE | -84 EV
A= AR | =2 = 7] : Fin—Tube 2row , slit fin , 9mm tube , Pf = 1.95mm
—= W 7] : Fin—Tube lrow , slit fin , 9mm tube , Pf = 2.5 mm
-+ % 7] : R—134a AC Comp 200W.
—BFEA EV
B AL —<% = 7] : Fin—Tube 2row , slit fin , 9mm tube , 1 HP
A AFY | =5 9 7] ¢ Aluminum Panel (1m x 1m), 9mm tube ,
3pass (LD : 10 EAH# AFE, L : 300mm )
—1/2HP ACCUMULATOR
AEH AAE [ 3398
Al =7 BALR (A9 AF35C , 4724C / AW AF 27C |, &5 19.5TC )
Y| Z- 4 = 850g |
3 o 5 11.3
=% (C) | &+ (MPa) H] 31 EAL @4 13.3
=7 3o 35.8 1.632 PREERS! °ox By 12.4
B s 10.9 0.406 12.5
EAlgd = 11.1 0.395 2.6%=3Y
ot=7] 9l 21.8
AE7) &7 71.0
o] §-F 7.7 kg/h
IS I 0.333 kW
A H T AA o]& HF,
ANEH AAE [ 3398 ]
ANg =2 AFEF(Ee] A735C , F724C / A 75 27C , F7 19.5C )
Y5 A 750g |
s =T 7] =
& (MP
ex(c) | : Tomm | AeR 97 AT 27.44
+=7 34 38.9 1.896 269 | AlEE 4T &7 19.47
BAH o 10.2 0.397 AsEHE &7 A+ 17.53
7] & 20.5 0.354 15294 | AFHE &7 &7 15.32
A7 A+ 27.2 AlEsHE AT h 55.49
¢E7) 27 89.9 AEHE &7 h 42.95
Pcomp 0.65 KW # FZF(CMM) 3.6
ol 5= 20.7 kg/h
Yo S F=F 0.925 KW
375 EF 0.862 KW
Heat Bal. 7 %
EAL &AL 1.227 kW
COP 1.89
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TEL : 032-770-8900, 1, 3 FAX : 032-770-89%02
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Table 3—13 stolBg|= Y7 dolg (H F&F 3.0 CMM)

—¢F % 7] : R—134a AC Comp 800W

A F5- —qF4A  EV
A= AR | =2 = 7] : Fin—Tube 2row , slit fin , 9mm tube , Pf = 1.95mm
—% dF 7] : Fin—Tube lrow , slit fin , 9mm tube , Pf = 2.5 mm

¢+ = 7] : R—134a AC Comp 200W.
=G CEV
o
[e)
=

EALH —% = 7] : Fin—Tube 2row , slit fin , 9mm tube , 1 HP
AE AL | - & 7] @ Aluminum Panel (Im x 1m), 9mm tube ,
3pass (LD : 10 A AFE, L : 300mm )
—1/2HP ACCUMULATOR
Al AAE T
Alg =74 BALR (A9 AE35C , 4724°C / AW AF 27C , &7 19.5C )
ol A 2% 850g |
Y o =
=+=(C) | &= (MPa) H] 3 A 9l
<57 3 35.6 1.588 21%= 3 eT By
FAH 10.1 0.395
EAlgd S 10.4 0.383 2,454
olz7] A 20.9
&7 27 71.5
Ju) FF 7.4 kg/h
JulS I 0.320 KW
4 H HdAA o o]& W3],
WAL A A 3 I Ay A=} \
Alg =7 AgH (Ao A435C , £724C / AW A+ 27C |, &7 19.5TC )
P uf) Z 2 =F 750g |
3= F 7] =
25%=(C) | &8 (MPa) H] 3L AsH 47 AT 26.59
57 & 39.0 1.878 26 | AlEH 9T 57 19.53
I3d Fo 10.1 0.362 A&EH &7 A7 16.87
Zu7] 23 19.0 0.354 145049 | ASH &7 F7T 14.61
*=7] AT 26.2 As® 47 h 55.72
=7l = 89.2 AlEH & h 40.97
Pcomp 0.65 KW # FFH(CMM) 3.02
Jo §FF 19.9 kg/h
oS I 0.881 KW
3715 EF 0.851 KW
Heat Bal. 3.5 %
BAL&A G+ 1.186 kW
COP 1.82
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Table 3—14 3to]Bgl= Yut7] dio]g (M T3 2.6 CMM)

—¢F % 7] : R—134a AC Comp 800W

A F5- —qF4A  EV
A= AR | =2 = 7] : Fin—Tube 2row , slit fin , 9mm tube , Pf = 1.95mm
—Z dF 7] : Fin—Tube lrow , slit fin , 9mm tube , Pf = 2.5 mm

: R—134a AC Comp 200W.
_ 3 1—201—;?] : EV

|
| Eg
Hy
N

EALH —% = 7] : Fin—Tube 2row , slit fin , 9mm tube , 1 HP
AE AFE | - & 7] @ Aluminum Panel (Im x 1m), 9mm tube ,
3 pass ( LD : 10 A A, L : 300mm )
—1/2HP ACCUMULATOR
NEA] A A | A A=} |
Alg =7 BARR (A9 AF35C , 724C / AW AF 27C |, &5 19.5C )
Ju) = A2 850g |
3o =
2> (C) | 3+=(MPa) I EAl #@d
=57 ¥ 36.1 1.568 21 =7 e By
I4E Fo 9.8 0.390
2Add S5 9.9 0.378 27599
A=7] AT 20.8
=7 = 70.3
Pl A= 7.1 kg/h
Jul = 0.305 kW
4 H Hd A o]& H3l,
A A A 3 | A A=k |
g =4 AEFE(A AF35C |, 5724C / AU AF 27C , HF 195C )
e 750z |
g oo = 7 &
S ==]
ew(T) | " ﬁgMPa H] 31 AFE 4+ AT 27.21
=57 ¥ 39.2 1836 | 242319 | AEE 47 &1 19.44
AW Tt 9.6 0.356 AEF 27 AT 16.67
47 T 18.0 0.349 13594 [ AER =T & 14.1
4=71 4+ 25.7 AEHE 47 h 55.40
AE7 EF 88.3 AlEH 7 h 39.57
Pcomp 0.63 KW # FF(CMM) 2.6
Yo f-3F 19.5 kg/h
IS g% 0.857 KW
3715 4% 0.786 KW
Heat Bal. 8 %
EA A G EHF 1.127 kW
COP 1.79
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stol B = W] dolg (A F% 2.0 CMM)

Table 3—15
—oF = 7] : R—134a AC Comp 800W
Al 5 5 - 3=]  EV
A AME | —%
—-= 7] ¢ Fin—Tube lrow , slit fin ,

= 7| : Fin—Tube 2row , slit fin , 9mm tube , Pf = 1.95mm
Els 9mm tube , Pf = 2.5 mm

¢+ = 7] : R—134a AC Comp 200W.

BHEA BV
< = 7] : Fin—Tube 2row , slit fin
=

3 pass ( LD : 1® =EAH
1/2HP ACCUMULATOR

, 9mm tube , 1 HP

7] : Aluminum Panel (1m x 1Im), 9mm tube ,

A&, L : 300mm )

A A A | A LA} |
g =7 BAPR (A9 AF35C , ¢724C / AU A 27C , ¥ 19.5C )
Pl Z A % 850g |
3o =
2> (C) | 3= (MPa) H] 51 AL ©d
<57 3 35.9 1.510 20571 eT By
IIH I 8.4 0.371
2Agd 8.4 0.359 1.8 74
=7 4T 12.4
A&7 7 69.3
Yo FF 6.9 kg/h
WS dF 0.295 kW
3 © FdAA o o]& W3
A8 REE | AP |
A" =4 AGEE (A AF35C , H£724C / AW AF 27C , FF 19.5C )
P E A 7502 |
3o = T =
2> (C) | 3 (MPa) H] 31 AsHE Y47 AT 27.02
57 & 38.7 1.744 2323y | AEE 9F &7 19.44
AW T 8.6 0.342 AsF &7 AT 16.51
Za7] &3¢ 11.7 0.318 90,4571 | ASE 27 & 13.33
471 97+ 22.3 AEE 4T+ h 55.41
457 =1 82.4 AgH T h 37.51
Pcomp 0.62 KW i FZF(CMM) 2.05
ol A= 19.5 kg/h
oS 4F 0.834 KW
3715 €% 0.701 KW
Heat Bal. 16 %
EA A5 EHF 1.063 kW
COP 1.71
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Table 3—16 3to]Bgl= Yut7] dio]g (M T3 1.0 CMM)

—oF = 7] : R—134a AC Comp 800W
Al 55 - 3=]  EV
A= AR | =2 = 7] : Fin—Tube 2row , slit fin , 9mm tube , Pf = 1.95mm
—Z dF 7] : Fin—Tube lrow , slit fin , 9mm tube , Pf = 2.5 mm
-9+ % 7] : R—134a AC Comp 200W.
-9 x23] : EV
EALH —% = 7] : Fin—Tube 2row , slit fin , 9mm tube , 1 HP
AE AFE | - & 7] @ Aluminum Panel (Im x 1m), 9mm tube ,
3pass (LD : 10 A AFE, L : 300mm )
—1/2HP ACCUMULATOR
Al NAE T
Alg =74 BARR (A9 AF35C , 4724C / AU AF 27C |, &5 19.5C )
ol A 2% 850g |
3o = 11.3
25 (C) | &= (MPa) H| 31 AL @d 13.3
A 35.8 1.441 18 =3y L B¥Y 12.4
FAH 7.6 0.359 12.5
EAlgd S 7.6 0.348 2.6
olz7] A 11.9
&7 27 69.4
Yo F-=F 6.6 kg/h
JulS I 0.282 KW
4 H HdAA o o]& W3],
A= MAE R
g =A A GHE (L] A435C , H724C / AW A4 27C , ¥+ 195C )
Y uf) 371 =2 750z |
3= 3T 7 =
2% (C) | <= (MPa) H] 37 AsH A7 A7 27.44
2x7] 3% 39.0 1.509 1627y | AERE 9 & 19.47
BAH ot 5.6 0.309 Ay &7 A 17.53
sV &4 4.7 0.257 824 | AEE &7 &7 15.32
Ad=7] A+ 9.9 AEHE A+ h 55.49
=7 ST 65.7 AlsE &7 h 42.95
Pcomp 0.608 KW # 3ZF(CMM) 3.6
Yo f- 19.1 kg/h
BiS €3 0.790 KW
3715 % 0.632 KW
Heat Bal. 20 %
B AL &A= 0.993 kW
COP 1.63
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Table 3—17 3slolBE|= Wrl7] &5 Ao et

Control Logic
Capacity (W) Radiation Cycle Dehumidification Cycle
(ON/OFF) (ON/OFF) Flow Rate (CMM)
376 ON OFF 0
711 OFF ON 1
768 OFF ON 2
866 OFF ON 3
930 OFF ON 3.6 (MAX)
993 ON ON 1
1063 ON ON 2
1186 ON ON 3
1277 ON ON 3.6 (MAX)

gl SA4sksl

i

Aze A A, A
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104z oll 23 A2k AlA} S Sske] Al Jide] HA-dRF A
o

= s REeelty. 3 sfojr el Yk

X onAleE AL 2 Alage] AER A% F7I7F 7] WEela 4

g AL Axdow Ade U dFolth,

= EX X ME
&= (W) 1000 1277
#d Y5 (m’® ) 200 376
AAAT 2.5 1.89
2 (dB) 30 37.3
|FHst (W) 200~1000 376~1277
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(1) & AlEHIA &

B 8k #Ael= TRNSYS 1565 AREsSith A& dAlsia 2o 2 A9
TRNSYS+= Y@ v]= Wisconsin W8Fe] Klein 5°] Ej¥dyA =& Al2Ho
st B AA AlEE o]l (transient simulation)S 3] 197593 7f@sldc. 1
T Ao WHAE g A ool AEA S tYe HYE ok HAuE
EFA7= T Y A AT SRE AAEA AAAHoR dE o &5 = Al
28 AlEgold Zaaoe] vt 19950 14.1%0) o2 FHHAgo|H
2] DLL (Dynamic Link Library)¥ TRNSYS.EXE A8 3}dAlole] oAA <}
win32 ZHF 7|9 API ghelBejg|ol A Algsts vt FEEHE o] &35t 1
#9757 IISiBat ¥ PRESIMS %3+ 7 @47be] =189 Interface 7|
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7t2 | AZ | go] | A3
(m) | m) | (m) | (m?)
&= Q1A 0.15 | 0.5 1.3 | 1.765
Z4 0.6 0.2 - 0.12
PC(®UE)| 0.45 | 0.38 | 0.05 | 0.254
PC(EA)) | 0.68 | 0.65 - 10.442
- 6.21
—— 21.77
- 0.9
Fig. 3—81 CASEH® #A9]x
Table 3—24 CFD A& ol AAZHA
2 A %
ar A 2 Heat Flux
% S [W] ?‘i 3 [m ] [W/mZ]
Dummy 24.00 1.77 13.56
Light 9.72 0.12 81.00
PC 75.00 0.63 119.05
Radiant Panel —200.00 0.95 —210.53
Window 80.00 6.21 12.88
Wall 12.00 20.30 0.59
B A 2 +4 & B
o ak 2 Heat Flux
=27 [W] LZ:}[III ] [W/m%]
Dummy 120.00 1.77 67.80
Light 97.20 0.12 810.00
PC 250.00 0.63 396.83
Radiant Panel —200.00 0.95 —210.53
Window 227.00 6.21 36.55
Wall 12.00 20.30 0.59
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ok A 26l BARGETI S BARDEHAG £

CASE3 @ spd7] F5-at 2 xdoAM JAR 7] 9] JARGGFN 4]

e Al 7FA] CASEd] Z+z} sjdsts 4] frAlat e e AAZAS o
Aoz 3k deE ks A=sg o Table 3—383 3—399] YERAATE

Table 3—38 544 =4

T F712%[T] 7l $[EA] FZ[CMM]
radiation panel 18 1 3.4
SA
air—conditioner 21.6 1 8.67
radiation panel — 1 3.4
RA
air—conditioner - 1 8.67
Table 3—39 H-3} HAxH
. Q1A %z J171ad | A F3HW)
EAt) & W ) = e Total(W)
] 7 -5} 65 100 250 12 227 654
BRBS} 28 10 75 12 80 205
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ofefe] Fig. 3-1032 X el ©]%(300, 1250, 2200 mm)el we YZ 3
Ao 2EREE UERAA
1ol CASE1sh CASE2E MWlus] Bl CASE1S] 4% s7]2&= Hiol
24.05C% CASE29) 25.83Ce] W& of 1.3C A ®¥sh= 21s 2 5 9
PMV] 5% CASELE &9 #h= 7HA oft o4k &
o2 odent. 3 oojzle] e s = CASELS] A% % X stoln=
o)

ARERE71e] oF S ouf o] ofo] dlel FH el o7k oA EAE A A

Temperature ()

30.000
I29.0GD

28.000

27.000
. 26,000
25.000

24.000

23.0600

x = 1,250 mm
22,000

21.000

20.000

x = 2,200 mm

Fig. 3—103 YZ H¥ 2%+

ke

- 154 -



ol#¢] Fig. 3—104& Y H3xE <o ©]%(800, 1750, 2700 mm)el| W& X7 #H
Hol LBy E vehfith

Y7 BH A FARE LR EFXE Hola glon AAHoR R JFH
S Hole AFHSY 7ML FolMe SEE¥7F 7F =4 dAEn A
CASE19] 7 g0l dojAdA EZFHE WYr7|H7F ARgor A =dd

Hol PMV ol &&= UeuAl e Ao 2A4A dFS mAs Aow AR

Temperature (C)

30.000
I29.GGU
28.000

27.000

26.000
25.0600
24.000

23.060

22.000

21.000

20.000

y=2,700mm
Fig. 3—104 XZ¥WH 2=®¥

- 155 -



olgfl9] Fig. 3—-105% Z ke ©]&(800, 1750, 2700 mm)el w& XY ¥
Wel eEREE etk

A59

o] 77t

- [e]
= s &4

Temperature (C)

30.000
IQ0.0GD
28.060

27.000

26.000

25.000

24,000

23.000

22.000

21.000
20.000

=ol¢l 1.5molAe &xE¥E CASELY

A9-7F 7 WA YERg e
w, CASE39] A7} =4 Yehdr}, ol PMV gk

CASE1, CASE2, CASES

~0.4196, 0.2448, 0.2770% Ueh} 2% AW olfo] Hxau 9
0] :__:1_— ]jI'

z=500mm

z=1,000mm

z=1,500mm

z=2,000mm

Fig. 3—105 XY¥H¥ &

- 156 -

=Y sy
Ei X



Table 3—41 CFD Al EdolA Axzk

Tair mrt_dummy
T2 . . PMV PPD
[T] [C]
case 1 24.05 27.05 —0.4196 8.70
case 2 25.83 28.79 0.2448 6.25
case 3 27.37 27.03 0.2770 6.61
Az 42 Al F7|2% Fd e (Ta) ek dummy®] 3 HARE=(mrt_dummy)

2 7102 PMVe PPDE ALY A 7FA] caseol tisk HlwE & o Ad}
Table 3—41] YE ST

Haa7| o] 49 HaFs 212 case 17 case 25 H SRS W case
19 A97F ¢ 1.8C A yeEst dummy®] HiH5ARZES A9 Al 7HA
case AA7} oF 2CE YUY & 2o]E HolX ¥S Ao oatdt}.

o] —=0.5~0.5 Afelgks 7AW A= AAZ
2 AvHa glew, B CFD 34 A3E B™ Al 71A case BT
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e
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i
o
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& =7 A

Z 4 ZAas BH case 19 olojzd &1 AUt M A UEhsow, o)
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et 7] wiEem s d = ok =3 O dAke o] ge® Y] o
woll AR o FEAES] 2 = JoR didEn

dAHoz BokS w case 29 HAMIE+AS +d B97F M &
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2t slanatel 2719 o 30%9 W 4 dsolm BApyyrlel Bapyy

Hrbel ferE AUE A3 FHE 74 & ¢ S Aoz ddE

- 157 -



(2) oA A+ 24

obd stelme= HAYY] 2 URF Pl dF AESYARE vgo
2 A4 973 o] x

model) 2 4o} AlEH OIS S8kl Zh AJAElel ek Azt oluA] ARERE Wl
AR Hdrh o] w oy 4 E=H TRNSYS 16& AR&stslom AlEd o]
A AARS I AP Ao s B4 2 A4S T vloly @S ol &t

A,

(7}) A&l A
g Ao W FaE o Fatr] fste] AREE oy EA EEA
TRNSYS 16 A3t TRNSYSE #1234l gighe] gigd oyA A4
(solar energy laboratory)ollA 1975\ 7R3l Aoz e A|~HC F3 A
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of A% W FekE A58 9eke] TRNSYSOIA Algshs A& A3HE
TMY2(Typical Meteorological Years 2) 7|4 HlolE]E A}&3FtE. o] 714 d
oJH &= 1961Y9H-E 1990@7}A] National Solar Radiation Data Base(NSRDB)
25 =Y 714 ARR A o, A dolgol &xsta 7] wiE
o, duA ANxglEe] FAE &4 Al B A% AsS 7t & F U=

dolem ol o4 g 54L& /a9l
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Table 3—42 <19 (A=) A
tﬂE H]oﬂ 0&;(-]5:_% t—‘;;ﬂ
J = = = L T
74 welel (kg/m) (kJ/keK) (W/mk) (m)
AW E &g 2,000 0.790 1.4 0.02
e 2,200 0.880 1.6 0.1
o< A 30 0.840 0.034 0.065
A HEH = 1,700 0.840 0.6 0.09
Aol E 2gt 2,000 0.790 1.4 0.02
Table 3—43 W8] G4
1= LI A= =l
A =
73 @l (kg/m) (kJ/kgK) (W/mk) (m)
Al E gk 2,000 0.790 1.4 0.01
A HEH = 1,700 0.840 0.6 0.18
Aol E 2gt 2,000 0.790 1.4 0.01
Table 3—44 W5 &2B 9 4
1= LI dA=E =l
A =
73 @l (kg/m) (kJ/kgK) (W/mk) (m)
AW E &Eg 2,000 0.790 1.4 0.01
W 1,100 0.920 0.14 0.02
ZIYE 2,200 0.880 1.6 0.10
o A 30 0.840 0.034 0.05
i 1.3 1.0065 0.263 0.20
B 550 1.300 0.15 0.006
Table 3—45 F&E(A3)9 A4
3 area U—value _ Shading
T4 dolo (m') (W/m'K) G—value Coefficient
-2 1.76 5.46 0.774 0.76
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Table 3—46 A& # o)A AAHX

ERY 71718 QA= Zgdd AALEE
™ (W) (W) (W/m') (C/%)
A (65)
A AHdxA 250 4455 10 26 / 60

A ARG QAR =9, 7171 B @l Wi v ARE dd 2SS V=L
2 sto] 4 A dd &9 2AES AASY. o, b %9 4 ] s

QA AES 12 s 2 A7 YA gES dehit. 045 okl 747

171 2 2R EAE] WA YEter, 18
Al ~19A1 6] -9 A AAtel whE 7]7] 2 AA-ETE WAl 194 ~ 24X 74A] =

N
p
AN
N
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o
fu
=2
i
=
k1
rir
i
o
i
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RE Ral 43 e UEE e o8 ARHAT. IUY 43, 4A0 TR
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7k ol oA Ao r JHgsigitt

Table 3—47 AlE# A dd =AE 24
T 7171 ZA= AL 2AZ
10
0.8
N
.}_\_7'"% 0.2
o0 1 3 5 7 9 1 13 15 17 19 21 23 1 3 5 7 9 11 13 15 17 19 21 23
A2k(hour) A ZHhour)
T z9 A YB2A=
49
A=
1 3 5 7 9 10 B B 7 19 21 23 13 5 7 9 11 13 15 17 19 21 23
A ZHhour) AlZHhour)
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Table 3-48 T4 Ao €u W)

o4 Pt Az F -3t
300
SRR
£ 200 Az7F &= YRSl 0 954 kWh/year
i)
- (8ol 71¢ W Yiar 2A)
& 100 r
0
1 23 456 7 8 9 11112
AlZHE)

! 1 2 3 4 5 6 7 8 9 10 11 12

kWh 0 0 5 43 94 | 149 | 234 | 250 | 132 | 46 3 0

Table 3-49 i Ao 9 =373}
94 3% e

900
CEER A

= 600 yuk v 333 0 758 W
- H ‘ (89 279 o.F 447 )
7 300 - ‘ |

O \I\I\I\I\I\I\ II| L L L L L L L L L L L L

1 3 5 7 9 11 13 156 17 19 21 23

Al 7+ (hour)
AIZE 0 1 2 3 4 5 6 7 8 9 10 11
W | 243 | 223 | 207 | 195 | 183 | 170 | 170 | 345 | 214 | 253 | 292 | 327
Al | 12 13 14 15 16 17 18 19 20 21 22 23
W | 482 | 560 | 657 | 737 | 758 | 716 | 535 | 691 | 666 | 646 | 628 | 612
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te 2he BUSY solngs Wyl BAY 457 BES 12 ] A

A7 Yutol YA A& SHo| A dlolBE = WYHlr]E= 533 kWhE 4 H| 5k
oo} A o x| AnH|EQl 579 kWhol Hl&] oF 8% AEo] Az Wt oy

oung 7|E FAoAL AP 4F7] HE E&(COP)o] 1.65 AXEQ AHAo=RE 1}

Elgton slolBgl= Wbyl = AZF 4F7] Hy a&(COoP)o] 1.79 =Rl Ao

Table 3—50 A=l oYX AFg=F(Slol Hel= Wuly] HARE +=%7] &8 1)

F oA oA AFE=Z(L=7]) stol B Y= YH7] oUA] ALEZF(EF7])
160 160
BAR WAL
§ 120 § 120
Y 4
80 | - 80 I
oF oF
40 ¥ 40 | . | I _
0 0 |
1 2 3 4 5 6 7 8 9 1011 12 1 2 3 4 5 6 8 9 10 11 12
AIZHE) AIZHE)

2 oo]d 9 oA AFRE(kWh) 579 kWh/year
22| 1 2 3 4 5 6 7 8 9 10 11 12
X8 0 0 2 33 65 96 | 131 | 139 | 83 29 1 0

stolB = Wiy o oA yA] A& (kWh) 533 kWh/year
3] 1 2 3 4 5 6 7 8 9 10 11 12

EAF| O 0 10 29 33 47 52 51 35 23 12 0
A5 | 0 0 0 8 24 38 61 66 36 8 0 0
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tE 2L sdsh stejrg= W 5
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A Wl dA] AbEF SHolA stelBel= W)= 413 kWhE &M s}
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Table 3—51 Al 2~H oA AFE(SlolBale WHby] EAlR ¢tZ7] §8 1.7)

F A" oA ALSEZF(L=7]) sfol B = Y¥Ht7] duA] AE-ZFH(EF7])
160 160
AR mAGY-

§ 120 § 120
< 4
.. 80 F -+ 80
k3 z
ST > 40

u ™
0 0 =
1 23 456 7 8 9 1011 12 1 2 3 45 6 7 8 9 1011 12
A 7HE) AIZHE)

F oo 9 oy A ARE(kWh) 579 kWh/year
<« 1 2 3 4 5 6 7 8 9 10 11 12
¥y 0 0 2 33 65 96 131 | 139 83 29 1 0

stolBEl= Yuhr] 9 o yA] ARE-(kWh) 413 kWh/year
<« 1 2 3 4 5 6 7 8 9 10 11 12

E A} 0 0 6 17 20 28 30 30 21 14 7 0
A5 0 0 0 8 24 38 61 66 36 8 0 0
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Table 3=53 Al YA ARE(Stol B = WW7] HARE 457 a8 1.3)

& oA YA ARF(RF7D) sto|BE = 7| AUyA] AR (EF7])

160 160

A WAL

120

120

80 80
3 [
il Myl
40 g0} | I
] ™

: kWh
: kWh

_CH

}

0 0
1 2 3 4 5 6 7 8 9 1011 12 1 2 3 4 5 6 7 8 9 101 12
AIZHE) AIZHE)

2 oo]d 9 oA AFR(kWh) 579 kWh/year
22| 1 2 3 4 5 6 7 8 9 10 11 12
X8 0 0 2 33 65 96 | 131 | 139 | 83 29 1 0

stolB = Wiy o oA yA] AL&=(kWh) 465 kWh/year
3] 1 2 3 4 5 6 7 8 9 10 11 12

EAF| O 0 8 22 26 36 40 39 27 18 9 0
A5 | 0 0 0 8 24 38 61 66 36 8 0 0
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8.17%
8.37%
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4.27%
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4.83%
7.27%

3JAA (AA-)
TIE(%)

13.39%

15.10%
8.86%
9.35%
7.05%
6.56%
5.43%
4.71%
4.69%
5.17%
8.03%

A (5)
TIE (D)

12.17%

13.18%
8.59%
8.67%
6.21%
6.26%
4.76%
4.35%
4.52%
4.96%
7.37%

A7 S (%)
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7.05%
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A 751249 (Transfer Function Method)S WIg o2 3
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ABSTRACT
—ZCTHO] The hybrid air-conditioner, where air is ecooled both by convection and radiation, is

developed,  The  indoor unit of  the  air-conditioner  consists of  radiation panel  and
dehumidification  coil, where refrigeration BE-13a is supplied by independent refrigeration
s Optimum refrigerant charge was 750 for both cveles. Optimum evaporation pressure
vele and 39 bar for the debumidication cvele The

on panel

7 har for the radi

cooling capacity of the radiaion panel was 101 kW and that of the dehumidification coil
was (.94KW, which yvidded COP of 33.
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