HEEXBHS SR E, Al147, A4Z, 143-149, 2011.11

J. Korean Society of Industrial Application, Vol.14, No.4, 143-149, Nov, 2011

SIEHE W -3 Al&de S5 AF Ao #F AT
A Study for Automatic Temperature Control of the
Heating-Cooling System with Heat Pump
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<Abstract>
The experiment has been investigated the room temperature change under adjusting

4-way valve which was

installed for cooling and heating switch. Beside, the

temperature of heat pump was controlled automatically for autonomously adjusting
temperature and maintaining a constant room temperature. As results, Inlet & outlet

temperature differences of compressor are 95T

in cooling condition and 57C in

heating condition. Therefore, Compression efficiency of cooling effect is higher than
heating effect. In addition, Heat exchange effect of Cooling system condition is higher
than heating system. This results can be used for studying about automatic
temperature control of cooling and heating system with heat pump and 4way valve.

Key words: 4way valve, Inlet & outlet temperature, Compression efficiency, Automatic

femperature contro/
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Fig. 4. Schematic diagram of the cooling system.

Fig. 5= ©W 44 ApH sEg 2 4
WA eH 29HF ONHE 57, @
W] 1, 29 W BEEF ZAEEuA EdE Al
5o

C J o

O ) Heat exchanger 2
C |_"_
EXPVZ
Sight glass
sl
Filter
Drier

— EXPV1

Receiver

C

) Heat exchanger 1

CLL -

Al

Fig. 5. Schematic diagram of the heating system.

o] AawWr 1&
FHTE Fdto] HFAUB
2004 S Lk
TEE Fote] A& 7] oAl o
719 FUSE B9 g7 FdEHE &%
HA4E& AAA €t olw] AIWE 29} X

Agho] o3 £x zEAo] I EE FAEY
S W dge ks g2 Ao & F
7F A ettt
3. 49234 4 2%
3-1. Qu&r] H3 Jeids

Fig. 6o1 4 2] dng7|o]ld HolFm e A

A e dmugvlel el 4ol smmE F
2 go] FHo] LI WE AZH
1o w el Aol whEs ol Folxl

o BAS 7] ste] o}aY nETHS AN
sk #A9 49 F LAN 208 FAA
YA WoE AEng AgHEL 1)
Fig. 69 24 el $aA o] e Aol
13 30%) 9= H3ich

[#7'Hejip TN, il

e

il

L] }il [ i

o LR LA
riIEE'- *;* ot
L

gt il e
l'i'-,lfhiiﬂirffﬂ!;} i
T T @

i 0

l;_'_ Lt :“. : i lJ I_' e

g i
i i

Fig. 6. Frost condition of Exchanger 1.

3-2. ¥ - 43 2%

Fig. 39 #bs W Sxd715 Abgsto] <
=5 6CE, YA4EE 5T 24T & 47
sttt

Fig. 79 &%12 T =
eI glor, 2E2¢ 1@ F9o EEW
255 YER gt

- 146 -



(2011. 11)

e

1 A4

1

A 147

[0S

-

E72
i L

&

I8 P S T B

1
BitE
T

s —_ =
TYPTHEE
ﬂwﬁ@%.ﬁ o 1r
BT T W m .&ﬁ N Lcr,_ L
ﬂdw@l%bﬂ@ﬂ & < HI ﬂaﬁb o 1
a N ok & mvrb%ﬂun S 5~ 2o
oM T v P 3 ==y
O BT S o o 8 18 B O
Hos < 9] H;ot o) 9 B¢
oy BH ™ o g B % & o =
B < 8 ﬂai_ZEE 18 B zo N | =
px e L EutzE TPy
_ e & > T 1 P
N ff e=gEy VEE ozl
' Nroof ° m F g 8 le. 8§ X
EO.CJI,M_#; hy . = mm MWLC,WI&.E E.,m.t..m MO.CnAOt
g ey e 85 N o © 12988 L ¢ X
s ow ol 2E T LER B L owie g
= o H o W ~ BR A~ ~ . leF 88 g W
o T . Egy ¥ L E F le Tk B o
ARG S P A 58 S R E I g5 X
N o 3 EIGS T T o IR J) o)) Zﬂﬂwlot‘l B ] = > B Iy nH
zﬁuvoﬂ_imﬁ § 0 RN e wese R 91%174 ° 3 g5 Eiﬁu_w‘
3 g T oo T 1 Y W
T E R 2)amesadws 9. ) N ° Q] ;z?uw 11 I _ .m m _U_ﬁ,l_m# Jlﬁr
= il g FEREBET chaRReene IS
W= < BeEy a,_ezegm@ ; i | i T T
T g o o m A = ey
ﬂl m _5_. o O o m,_A Zﬁ = of IS
p @ 2 5 W@ _mﬁ o5 W = <
mmpuge m. jal@ EEH._@ o Mo o
O 4 nnw o ) = ~ = ob 8 o) of N =
N & o) w <o H N o ,@| m i M-
= 88 wed muuhﬂ.uo% 153 THE S
oy M s B 2o " p T - g% . 5 g £l
i T oo B o o w&ﬂv - 55 i I )
T o ef 5 XA BET g " le & ®pxe
N @ Nr X £3 . 5 :
L o feEE T TpzEtl o3 F2al®
! E £ o m < ™ ,DI —~ W o 5o b o E §H N H
o A 58 e £ 1o ylﬂ%%ﬂ7ﬂ 12% § _,Tﬁmﬂobt
ﬂvz.e = kol Uwoﬁlo»ﬂﬁ y&iﬂrﬁl nE 8 mHoI,z?SE
ﬁei "B afzuzv_éﬁ o= 1° m ?H%
T ¢« %H&?%%aﬂaﬁ@ 18 T M g 3T
o B _ g = T WL R TR kot =~ o N
7o 0 L SoH o M N A i3 N QN SR ]
A o S 28 8838 ° 5 atmigiﬂﬂ%w g e A
Tty L B = HTSﬂVuoﬂEJﬂwxEﬂxr]v 17 F Ao o -
- b (2Jamesadwal ~  aR ) pUS ol < o — \ # 8 ol B .
o0 H R R o ,u|Zﬂi1%| J R = = 3 8 © oo o] ©
.nma — E Mu_l el E E._7 Ot OI ,,mﬁ 8 2 B @ g g ¢ .m ot ‘UI E R 0oo
ol oy K B (2Jainieiadwa) - o o
o n| o mo B o S I R ¥
s ERTTAE
BN T o o%

- 147 -



w ﬂWoLtEﬂo
J X o . e
¥ g2 zow s TEAAASLT MEEEEEE A
i ﬂﬂﬂ%ﬂ ¥ 3 aumeaﬂ%_mﬂmmwx ﬂlowﬂ%%,%ﬂﬂ Po#,mﬁmeww
ol &M £ o o T E TN %R
&) N W ool @ 5 X N M T = L) P
= 2EEYE 3 S ST, SR E
K E ﬂWde o il g %3 o T o N ok e % ~ 5 ,mlwo ” mwu o ™ T ol
g S Y ok 2 x B M L A TE W e
W N " £ x < BN W ) Ao
I TE 5 XM%%EW%E Hurwa%%_gi tie oy
— O 8 = s £ B mo mo ot B o ol F oy R A & oL T W=
< = + @ o < B oA o = 9 ~s OQ — T o]
S ) E B Cmod T u%%www_ﬂ%m =5 s
% W Ry 1 g BoH o RE X TN TE MR
- T 2 pud @ °© o 0| W % ,i&o.ﬁUE o = O
o o X =0 o E ° B o iz w0 At H O Il i
w_m, RE k3 . o— m E_ ol 5 O ci . o ol = ﬂO Hf ot 0 1mr m
= p Eo®ag o v E A - TR =0T
S R ™o g * @ﬂﬂ%ﬁm%ﬂb&.m}ﬂr i o R
! = N ) ol ©
s L uwETDgl¥ € E%%wwwﬁ&ﬂﬂgﬁxﬂaﬁzgwwﬁimﬂm%
PoLrwe kT SN Pag 3T CER BT e Y dw
N o R = N N c oo oo oo o m° ~ & ,Cﬂdl Mrose o) = T NN z
g RE Ty  BRERE R e T g N - R R R
& T H T ®H (oJamjeraduway 2 W ST SO TRCap b mﬁl N wmwnm ™ ol Ar
a TR YR oo B T o
k w‘ﬁr%%% o = R M TR ok ol T [ R
~ NI Hx P o
< g = " o Moo = oo A |
% Tg N A TR g SgEEZel omoY Tz opaoed
> I I B & ¥ = mﬂﬁTUrw_ﬂH g W N o)
L Tm¥ged 2Mgg 4 3 R e W o wm® o 1
AEE T e = e 3 T wr” s x TF WA -8 %
M# mai%ww TN S %%Wﬂ% Mo oy mm_wdr.%memm6 R
| "o o Hfmﬂ WLOC_L/; . XTun2 % e ol J
= oSBT ~ N N =& ' =8 upy il ol i IR SRTTRTe
™ &0 ;AP g X o _1r1r_|1]O
8 - m& Llom m m\m 0 gl I r I JME In ﬂlb”o <y 1_%| o o}l -
I S s e f Teduy I S S
=& Mo ERNR G 1ﬂm. W Jlt]drﬂoxaiw/mut X o
- WM @) Al EA dﬂﬂm‘_ o o a2 o wmﬂ‘l_/_/l
(R % © t: I B = X @ T T om0 ) IRSLchts o
o HoIE T3 NG - uaﬂmﬂﬂﬁ] B
] EE | ‘.:L B ) k= ﬂ_o.ﬁ W = _w: ~ N EE )
EmﬂnLnEdr.H._%EzE iy 8 ﬂi?ﬁrzﬂ 79 ,uwmﬂuxooi._%otC%
oy ob AF R . % of M TE Y EE s T s
\ T H s o] T 5 3 5 N o o o4 W i
mljllL_l | N o s w 71;.3 ] o] 2 o % + B Ho;l X
N A B R _ . B W B T E N N
G T ma Yy bk SREBSERCCSEE o tebrs _helemsdaRELT
[ ﬁkow;ld%q_zﬂUro o (oJamesadway = QWE M@Z WI]@.E mmr_. 0| lﬁocm -~ o N
MR HET W ET 2 = 59%4.@%%%%%%%&%%1@
W H W P Fw F R W ’

18k g3t A YEs T

- 148 -

eh

=

=

W =7 33T



K PE SEIE T B i SCik A4 A4S (2011, 11)

4. A& ZF a2 E3F

2% 1) Y.J. Hwang, HY. Kim, A study of Steady
3710 &5 A& = State Characteristics for Modulating Heat
Y

o o= ]
= =4
W Age S, olwels

e:] 7129 1 Pump, SAREK, 97-5-075, p. 473, 476, 477,
o o] A £} oA A, )2 (1997)
7 &% 2eS & o dwskr]1e =9 = 2) Doyoung H, Sangwon L, Superheat
ae o}nq o ;7_@7]201] A Yro]l Ho] A & temperature  Setpoint Algorithm of the

w7} ol A Hu}. Multi-type Heat Pump EXV by Fuzzy
ol¢} o] AW £xZ2 Y= AEFE Ao Logic, SAREK, 2002-S-050, pp. 1250-1252,

#u ex AsAelg oA AgFAAy (2002
el ‘ﬁ__l_‘b]_l—— o3 7o), 3) Yoon Hak Lee, D.S jung, Cb kim,
1= Computer simulation of a three-stage

(1) &FF719 Td5F 2529 EESF 2% A= )

WAl O5°C. WAl emak 57CE W &) condensation heat pump, SAREK, 97-S-078,
doadEshin g% ngel ee o g P48 46 UWD

ot} 4) Patin, A., Optimisation des degivrages par
A .

gaz chauds en chambre a base temperature,
Int. J. Refiigeration, 13, 325, (1990)

5) Lee, K. S., Kim, J. M, Lee, D. W., Jhee,
S. A  study of defrosting  behaviors
According to surface characteristics in the
fin-tube heat exchanger, 98-S-183,

lrnz_
= Q=

3 j;u er e @ = ppl124-1125, (1999)

= % 9 H =3
2R }2 60T =m, % 2 o Lﬁ‘ " 6) N Y. Koo, D. M. G. Sung, Y. K. Lee, An
=132 0 =X %S %
E75Y 2=247F 29CE2 AA Yergot o experimental study for developing the
A deael dwd gyR W A 4

defrost equipment of forced fan evaporator,
W a7t =A e SAREK, 2001-W-020, pp. 122-124, (2001)

7) DY Ha, Y.C. Park, MK. Min, An

Z Ay AAA experimental study on the  seasonal

£ E84o® AEA performance of an inverter heat pump with

g F AEE & F AYT the compressor capacity control range,

SAREK, 97-S-076, p. 479-484, (1997)

(Y%:2011.10.07. &:2011.11.10. 7 &=:2011.11.25)

- 149 -



