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ABSTRACT: A technical analysis was conducted to predict the development trends for heat
pump system. This study was based on submitted patents from 1983 to 2002 in Korea, USA,
and Japan. The total number of raw data from the registered database was 19,261 and the
obtained data to be analyzed through the filtering process was 5,143. Japan’s technical devel-
opment for the heat pump system was more dominant than the other countries. Approxima-
tely 54% of the total patents related with the heat pump system was registered by Japan.
The number of patents for the heat pump system registered by Korea was very low in
1980’s, but it increased rapidly in 1990's. As a result, the number of patents applied by Korea
was 21% of all patents. When the patent was categorized into compression, absorption/ad-
sorption, and chemical type, the technology of compression type made up over 80% in each
country. Approximately 93% of the patents surveyed in this study was developed for air or
water source heat pumps because of easy applications compared with other heat sources. The
89% of all patents was applied by companies when applicants were divided into three groups
of company, individual, and the others (national institute, university, and so on).
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Table 1 Results of raw data filtering process

Type

Nation Data ., Absorptjon/ .
Compression Adsorption Chemical

K Raw 1,138 187 25

OT¢% | Available| 970 102 8

Raw 1215 624 41

USA | available| 1,021 243 18

. Raw 3,924 3,665 108

APAN | A vailable| 2,346 389 4

Total | FAV 6,277 4,476 174

Available| 4337 734 72
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Fig. 1 Number of patent for each nation.
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Fig. 2 Number of patent for each nation based

on native and foreigner.

3 YBo] 11%, vlFo] 3%E Az Ut 2
it olE 10d @2 o] £43e By
1980th ¢+ 1990 dleol & wi$- o}E A4S el
th 198330l A 1992\ 74X (M) 9 <
B mFo] MA FdAFd viste 54%E A
Frote o] 77tdlE EFEd B 7]E0] Y
Zlgol aA g&EIT UL ¢ F Ak 1992
Wl A 20021 d Abel(Fukr))e] 7ol A= B
&7} 89%E AASHA sEUe] oF 10% °l
2 golit. MAuricie AA 537 134719]
29593 FuvlolE 94670 29=HAYT 3

2ME £ B3 #Awr] 72¢€0A Fuby)
98Ho 2 36%7F Frtstd e, AFl EFHE 62
AGA 8487 02 1268%7F 718k 1990 o o)
EojAHA Ao o] dHZ B AT
4 Jlege] gwsl APHASE & F Uk

o W EHEo] B3 53 e vEy
o EAA vigo] wWe Erh HA AT
o s WA 537 57%, dd+Hd
E37t 43%E A3 sHYg$A4Ad FF 539
vl go] = AR nstd A JER 3
& FolAM LB 21%E AXH F =
& vgg AT gley, O o dF, 59,
zga 5 oy Ztel @A £4o) o]FoH )
0= EFE 109 992 Awrle Fujz B2
Nl e=elel 9u &L AA 717k o
T Z9n g vmsty 3% olWe WIE G
el ATl Adbrlel 5737 Fdlbr)e] 7097 9
E3)7]&0) Yelgz, Aukr) gEdg FelA
dEge vlgol 71 ¥x 1 9 EYd 2 =

2
=

[Siid
2

d ## A+ 811

140

Native Foreigner

[zoze] Korea
120 o USA
Japan

100 -

IR
XX

XS

®
3
1
9.

totote

-]
o
1
IR X |
RRLRRRKA
Fedetetetele

RRIILIIIIXS
1202020,0.9

o3|
A
felele!
9.

XL

3
oo
e

»
]
:
ole:

%
.
.
é

A//,.\ -
1993-2002 1983-2002

Period (year)

Relative portion of patent (%)

0020070702050
RS
—
RRRRKS

TR

9
oS

2>
XL

[
£s
o
NN
DN

9.4
9.
s

XL
XX

20

2%
XK
XX

@
O

%
%
L
X2

TR
PeZedels

X
%
P
RS

T

%
oS
T

0%

2>

3
%

7227777777722

Relative portion of patents between na-
tive and foreigner for each nation.

g g Fol itk Awtr)el vldte] Fur]d
A= EFE]Fo] A% 7Y E Y9de =29
E3 H|Fo] Awrlde 1%E ANz, ¥
W)= 6% F7FsE% 7] wEolt)

AE W dPZo #I EFHELL AY A
Qo 9t o]FojHuk HA L dide
2 299 2HS A9EdE, dEQoe] 2739A0
2 985%E AA A YA 452 7
o] 25402 09%E AAEA 71F & HFE
vetyou Ax S vt wj§ vieg 5
Folt}, wetA, R IPZo) A e
F2 AT 7lgd 93td AFgHz QUvin
4tk 109 @92 £4¢9 IFHL Ay
RS W F A FEF HE 1983 deAM 19924
Alojol = AZR1e] 249& AlYstne W FHlo]
oF 1% Ao, 19933 20021 Aol
g gEe #3% o 07%9 F9% 3
e etk 39 E¥HEZ #d e 19909
U ojFz EZAFoz AAdr] AFsIdon,
T oA o) BF gl §43%) F7kstdEA 4§
oMo EFHEFAE FIHetd v ZFa JEA
o] E3HlFE S8t

gz rlo H

32 g4 U AN J=E

oo

Fig.4t 9¥Z Y49 g dxy
& Uehdth 2E Az dis ¢354
We BdEFel B4/ERA e B
Hlsted w9 EA dehkon, N&Mes Fvh
St AFE JETh 454 9¥ZE ol §o|

e

oo
o 1x [H ot

5

(Tl
o
2 2 o%



812

400

Type
—a— Compression
- -@- - Absorption/Adsorption

& Chemical AN /.\.\_/ \-

350
-8

300

250

200 n /

Number of patent
N
<

150 n
100 4 /"\/
o a
o
50+ e *-0-0%.g- 0.0 .0
P ¢ g
> O Sl ¥ A
04+ 4 g W W W W CIT W W e T )
83 8 87 89 91 93 95 97 99 01
Year

Fig. 4 Number of patent for heat pump type.
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Table 2 Patent according to heat pump type and nation

. Number of patent
Nation Type —
Individual Company The others
Compression 111 842 17
Korea Absorption/Adsorption 10 91 1
Chemical 1 7
Compression 226 757 38
USA Absorption/Adsorption 73 145 25
Chemical 5 9 4
Compression 56 2268 4
Japan Absorption/Adsorption 8 381 0
Chemical 2 43 1




814 A5 Qe BYS -

4¥E 299 9 /Y BEFEE RE P4
o th3ts éi°l 7P aA vesten, 344
2 2He 9 g5 dHZ g HIE
= "o 7}’“ WA YEbET. d¥Z YAn
FEgle] &, vF, 49 Jd 2 A =
3 248 454 Pz #F 537} A
Holn F4/FFA g HFL 10% @
o)At gt HHHE L S3E UM
&5 Ve £2F 59 R4 MR g2
587t 249 €54 €¥9Z 8¥ S971e ¥

4 Well M Aol 2 AATE B3I A g=
4 dg= #Ad 539 80% °lde AAAT

NEFH £Y9E A4¥Ey dE= 3d 53
% 514372 & 49 1071 F2 &9U9 HFo]
43%°]13, 44 107] 8 24U dEVHel 7
A, =71ge] 271, vlF71de] 1 E&E 3l
o, A&y B3 uFo A4 F8& &4
o o3t 83%91 " ZF-& eI

A9 Fo EYdd 23 e 270 714
Fo £3 Blwol AR 71%1 A48 &4
Z9 E3Fo] i3l 9%l HF L AAFH 535
7b M gA4RE A3 B 95%0l1, MY &
AEFH7E 5%9A AA 71ed FLFHE PALEY
F e Zrte A=2¢ FZqA FrHA o
g g ® AYoME ZA 9FS vAA £t
3 e Ao2 YRRt

olo] wral A9 EHUYNLE el dEVIAE
& e FUEI S A5 ugo] gyt
A Jelgon JddE 9 Es H&ol 7%
A 46%2 HAE JHAA oA AdAHE 3§
& ge] 2% Aoz eIy

F27]9gdL 198030 Rulele E¥HE #d
37t A9 E4HEA gted, 49 4o
veld F 7L AZdxe &uy E3 #F
o2 1980d 3 19919 RE A9 £UUdez e
et

A9 Fo 29902 5549 I3 F 7
& BE & I Ve B =31
31 on, 4E4 FAdMAE F2 A7) o
Zo #3 7)golrt. A

dEL o8 7)gel A4 49N UERL
o, AT BE Fofo] Ul EIHE BAF3
3 9o, slgeMe HFEE i A e
vk =3, o8 sidel AAYSFA, st2<dR

Jl

ki

FHE BzFY olfAI2H", FolHIYE AlA
4 49 5 J/gEz 54 1ed A
At & YRS dFx AAd ] kgt Hoto
gl 71gEE 53 71€S /HAa ok

4.4 2

£ d7eMe 1983d 58 2002d Atold ?25}

=, 7%, QR 298 GWI BE 5
ZAL R BB %%“ﬂtﬂlﬂgm%'%%
& pAagen, ee BES I

dEol Hrst

() €489z EEU]E—J 54°/
3

I glen, e 1980dHFE dPgx Bd 7]
gl F }3}%113} n=& dA 539 B%E
A en, 2047 dHFEY 55E 248
o @52 1980 el 58 E¥&c] ¢ A
ZzR o, 1990d el EMEA dHZ Tl
Mol s Feso] AA 53| o 21%E
228k ot

(2) €929 g EFU Lo glo] &F, 1
= QB TE 80% olAo] ¢4 gy #E
E3E HHsta Qo olF dFE G54 I

=Zo] gz Y]E€HFT] 90% olFoz2 1Y EA
vhebsiet,

(3 Q¥E Axdge doz F2 FrdAq
2 Sado] g, A4 Aol dstel
93%e] B3 WHee Uehdch Trdd 2
a9 HFo ¥ A& vhe dgdl vatd of

g0 Bsm, GAF L £ A% B
= 4u] go] H7) wolr}

4) 8 E99¥ 53l 7ol 89%, /Aol
9%, A% 2ddTL € dE 59 7lg 7Ho]

2%E AAs FPZo] A JleNEL FE
7198 THLE oFoAT VIde FHHuF
7, 48 BF A TS AR AFS
YERTH

6) 49 F2 49U 1074 Fd THE dE
7190l AR s en, &2 7|4l wet Jle
d B4 589 AT &9 2 Y el
A vebded wel i GEd Eopd
gt dHE B Y & Bisa g
tha gdEd.

(6) ﬂi‘»l 270 719e]l 49 Fa 24U A
ARG F 719 2EF A= —'—%‘5131%01 F3



ayzel AFHY

) go] W wA debkon, B 7
YRy 424 guze 2eH Aok

7l

20049 % e ASe] A4

£ o
g o
-4
n
A
o
R
o)
=
[
N
o
[a)
=
[
N
R
o]
(=)
(]
(@)
(3]
<

gugd

1. Japan Air Conditioning, 2002, Heating and
Regrigeration News, Vol. 34, No. 2, pp. 26-29.
2. Shim, S.Y. 2004, Development strategies
for the district heat industry, Proceedings of
the SAREK ‘2004 Summer Annual Confer-

&71&

3.

[Sid

Aoj B AT 815

g

ence, pp. 110-117.

Oh, J.T., 2000, Development of heat pump
system using seawater heat source for in-
door culture system, Korean Association of
Refrigeration, Vol. 19, No. 5, pp. 3563-363.
Sauer, H.T. and Howell, R.H., 1983, Heat
Pump System, John Wiley & Sons.

Min, M. G., Lee, S.G., Lee, J. H.,, Cheon, C.
S. and Kim, Y.C. 2002, Heating, Ventila-
ting, and Air Conditioning, 2nd ed., Science
Media Inc.

Stoecker, W.F. and Jones, J.W., 1982, Re-
frigeration and Air Conditioning, McGraw-
Hill Book Company.

WIPS, 1998, Worldwide Intellectual Property
Search (www.wips.co.kr), WIPS Co. Ltd.



