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The desiccant dehumidifier

market is expected to be

worth USD 749 million by
2028, growing at a CAGR of 2022 2023 2028

5.3% during the forecast
period. ®mNorth Ametica ™ Europe Asia-Pacific ™ Middle-East Africa
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o A BAE FFS HUkshr] f% Ao H2E 9 54 W
ek A AL 29 EAC did ARE AT

- I1SO 8172 Wuil& WA Wuidtdsd= WEHHIL Qi ISO 5149+
3, 94, SIERZ AxEe e, A, 2, @ el
w3k Az, e AN T AAS L S
ETHS Tile

Cleanrooms and associated controlled environments — Part 1: Classification of air

ISO 14644-1 . : !
cleanliness by particle concentration
Cleanrooms and associated controlled environments — Part 2@ Monitoring to
ISO 14644-2 provide evidence of cleanroom performance related to air cleanliness by particle
concentration
ISO 14644-3 | Cleanrooms and associated controlled environments — Part 3: Test methods
ISO 146444 Cleanrooms and associated controlled environments — Part 4 Design,
construction and start-up
ISO 14644-5 | Cleanrooms and associated controlled environments — Part 5: Operations
ISO 14644-6 | Cleanrooms and associated controlled environments — Part 6: Vocabulary
Cleanrooms and associated controlled environments — Part 7: Separative devices
ISO 14644~7 . ) o )
(clean air hoods, gloveboxes, isolators and mini-environments)
Cleanrooms and associated controlled environments — Part 8 Assessment of air
ISO 14644-8 . . i
cleanliness by chemical concentration (ACC)
Cleanrooms and associated controlled environments — Part 9: Assessment of
ISO 14644-9 . . )
surface cleanliness for particle concentration
Cleanrooms and associated controlled environments — Part 10: Assessment of
ISO 14644-10 . . L
surface cleanliness for chemical contamination
ISO 14644-12 Cleanrooms and associated controlled environments — Part 120 Specifications for
monitoring air cleanliness by nanoscale particle concentration
Cleanrooms and associated controlled environments — Part 13: Cleaning of
ISO 14644-13 | surfaces to achieve defined levels of cleanliness in terms of particle and chemical
classifications
Cleanrooms and associated controlled environments — Part 14: Assessment of
ISO 14644-14 o . . . .
suitability for use of equipment by airborne particle concentration
Cleanrooms and associated controlled environments — Part 150 Assessment of
ISO 14644-15 Lo . . . . )
suitability for use of equipment and materials by airborne chemical concentration
Cleanrooms and associated controlled environments — Part 16: Energy efficiency
ISO 14644-16 | . . .
in cleanrooms and separative devices
SO 14644-17 Cleanrooms.and associated controlled environments — Part 17: Particle deposition
rate applications
ISO 14644-18 Clganrqoms and associated controlled environments — Part 18: Assessment of
suitability of consumables
Cleanrooms and associated controlled environments — Biocontamination control —
ISO 14698-1 ) o
Part 1: General principles and methods
ISO 817 Refrigerants — Designation and safety classification
ISO 5149 Refrigerating systems and heat pumps — Safety and environmental reqguirements
ISO 5151 Non-ducted air conditioners and heat pumps — Testing and rating for
performance
Air-cooled air conditioners and air-to—air heat pumps — Testing and calculating
ISO 16358-1 i .
methods for seasonal performance factors — Part 1: Cooling seasonal

_13_



performance factor

Air-cooled air conditioners and air-to—air heat pumps — Testing and calculating
ISO 16358-2 methods for seasonal performance factors — Part 2: Heating seasonal
performance factor
Air-cooled air conditioners and air-to-air heat pumps — Testing and calculating
ISO 16358-3 .
methods for seasonal performance factors — Part 3: Annual performance factor
Air-cooled air conditioners and air-to—air heat pumps — Testing and calculating
ISO 16358-1 methods for seasonal performance factors — Part 1: Cooling seasonal
performance factor
ISO 207331 Seasonal performance ratings of water source heat pumps — Part 1: Cooling
seasonal performance
ISO 20733-2 Seasonal performanoe ratings of water source heat pumps — Part 2: Heating
seasonal calculations
ISO 20733-3 Seasonal performanpe ratings of water source heat pumps — Part 3: Annual
performance calculations
This document specifies safety requirements, certain functional requirements, and
ISO 21922 marking of valves and other components with similar bodies, hereinafter called
valves, for use in refrigerating systems including heat pumps.
- 839 EN 153169} EN14825+= &7]x317], e, S|EFH L A
= = o
s, FEHs dEsE A A 2304 AR 2 AsALE
= o) o

7Y =
i

g g3t

ot

EN 145112 EN 14511-191A4 Aold 717159 NAsALS FAHs T
o]
A

21 EN 14511-3& AE@REE A&t 7388 AL
EEHS Tile
This standard specifies design criteria for heating systems in buildings using
EN 15450 electrically driven heat pumps alone or in combination with other heat generators.
Heat pump systems considered include
This European Standard defines the activities related to refrigerating circuits and
EN 13313 the associated competence profiles and establishes procedures for assessing the
competence of persons who carry out these activities.
Air conditioners, liquid chiling packages and heat pumps, with electrically driven
EN 14825 compressors, for space heating and cooling, commercial and process cooling -

Testing and rating at part load conditions and calculation of seasonal performance

EN14511-1,23,4

Air conditioners, liquid chilling packages and heat pumps for space heating and
cooling and process chillers, with electrically driven compressors — Part 1: Terms
and definitions, Part 2: Test conditions, Part 3: Test methods, Part 4:
Requirements

This European Standard specifies the requirements, test methods and test
conditions for the rating and performance calculation of air conditioners and heat

EN 16905 pumps using either air, water or brine as heat transfer media, with gas—fired
endothermic engine driven compressors when used for space heating, cooling and
refrigeration, hereafter referred to as "GEHP appliance”.

EN 12693 Refrigerating systems and heat pumps - Safety and environmental requirements -

Positive displacement refrigerant compressors

_14_



EN 1861

Refrigerating systems and heat pumps - System flow diagrams and piping and
instrument diagrams — Layout and symbols

EN 14336

This document specifies the requirements for the installation and commissioning of
water-based heating, cooling and domestic hot water preparation (DHW) systems
in buildings with a maximum operating temperature of 110°C

NF EN 810:1997

Dehumidifiers  with  electrically driven compressors. Rating tests, marking,
operational requirements and technical data sheet.

Clean room garment — Methods for sizing and counting particle contaminants in

JIS B 9923
and on clean room garments

JIS C 9617:1992 | Dehumidifiers

GB/T 19232 Fan coil unit

GB/T 19569 Air conditioning unit for clean operating room

GB/T 40397 Household outdoor air dehumidifier

GB/T 19411 Dehumidifiers

GB/T 20109 Fresh air dehumidifiers

CSA C749 Energy performance of dehumidifiers

BS 48561 Methods for testing and rating fan coil units, unit heaters and unit coolers.
Thermal and volumetric performance for heating duties; without additional ducting.

BS 4856-2 Methods for testing and rating fan coil units, unit heaters and unit coolers.
Thermal and volumetric performance for cooling duties: without additional ducting.
Methods for testing and rating fan coil units, unit heaters and unit coolers.

BS 4856-3 Thermal and volumetric performance for heating and cooling duties; with additional
ducting.
Methods for testing and rating fan coil units, unit heaters and unit coolers.

BS 4856-4 Determination of sound power levels of fan coil units, unit heaters and unit
coolers using reverberating rooms

SAE J1487 Rating Air-Conditioner Evaporator Air Delivery and Cooling Capacities

- JIS B 9923+ F9E9 W& F F FHEFWY AA 29 E=54d =7

4 9 AL RS AASL 9l
o
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5o WAStet A Ay AAEd 35 7Ies°] B8

o
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511‘41 ZAF EolE #d F8 7S AAGAAYH, a0l
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- 71 AEd N 2 g% FEE HdPE dAE F Ae VIEEA
A5 MrshE HEshe V=

- AIAF] G Al t-&ste GWP A 1500]81e] WelE A&
Sk Air to Water S|EH X2 WY} B3l @33t= slolBg =g
S EH X AR

* EUA A= W¥ie] GWP (Global Warming Potential, A 7-=2d3}2|) A&
150 °]stZ FrASt=E HeE &l &

- = ATW B EHZ AlFe aaddr]s, ASAEY vHlst =
WA= == #E3 Jleride] deido] 8 T7HI A

* AT HAFHKEA)NA 23] A EEFE AP LZ ATW AF<

+ GWP < 150 Yol & Air to Water 5|[EH
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71€4) Low GWP Yuj 7|vF AEE SIEFE U 7|& X ZQ
- AR grdA, LG9 A9 Low-GWP (<150) W¥m] 7]¥ ATW 7]
=& FH3IY EUY ATW AFS FE32 Joy IJyoes A=
4o MR #E Ve &3 e ol HAAA &Za U=
- 53], Wm2A dA&Asta e KHFC 11838 AT

=

ol

[t

o

[

> e
o

o

N2

ATAE H|E3 7|& AA Bojolx & IS v|Z Ao ZE oA

ANNEX IV : placing on the market prohibitions referred to in Article 11(1)
<12k ‘ GWP 150 [1] No F-Gas [2]
Self Contained | |
(monoblog) | 12k ~50kW | GWP 150 [1]
ather | GWP 150 [2]
Trilogue &2 Single, 3kgl | GWPT30 | |
@23.105) : : ‘ GWP 150 GWP 150
Split £12kW . (A2w) 28) . No F-Gas
12k | GWP 750 | GWP 150
. <12kW | GWP 150 | Mo F-Gas
Chiller -
12k | GWP 750

¢}

(28] f8el F-gas wH 2ZEH
* F-gas 5 PFAS 7tAlel wE diAdm= Adge(37idd, 1ds54) 28 7
ol mig- wobxl AEjolAd Huje 83 2&s 7Y F 3 el
*E2dY Ae BHE FEE 209FEH LCI50 ZEAE 1F: JJEFPE, B
67 AZzJA o], R290 150g = 8kW 24 i)
(AAA) 22 SIEFEZ ALS 24d 9049 g ol 291 71A]
B 11.7% B o7 (Market and Market, ‘24)
ATW S|EgZS] AP S|EHEZ A oF 134%Market and Market,
2UE A, FHS FASE AT 30% ol % FJARN 2023)
= JEHZ AR 23d VE ~F 309 €= FAHMH, Olv

4 Q o] 2] 1= =]
ATWS] Hl&& 13.4% &Al °F 498 (58009 ¢) FR=E =4
= 120,000.0
S
= 80,0000
w
=] —
@
& 40,000.0
©
z 0.0
= ’ Ground- )
Water Shuree Photovoltaic-
Air-to-Air Air-to-Water Hybrid Heat Thermal
Source Heat (Geothermal
Heat Pumps Heat Pumps Pumps (PVT) heat
Pumps ) Heat i
Pumps pump
m 2024 60,679.5 12,504.0 8,345.2 5,691.1 2,407.6 498.6
2029 107,761.5 21,081.2 14,423.4 9.667.5 4,055.0 780.8
CAGR (2024-2029) 12.2% 11.0% 11.6% 11.2% 11.0% 9.4%

Source: SEC Filings, Annual Reports, Press Releases, Interviews with Experts, and MarketsandMarkets Analysis
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W Air-to-air Heat Pumps

W Air-to-water Heat Pumps

% Water-source Heat Pumps
Ground-source (Geothermal) Heat Pumps

® Hybrid Heat Pumps

B Photovoltaic-thermal (PVT) Heat Pumps

[12l] 22Y I EEHZ A|Z EM ETAM (Market and Market, 2024)
o (FAA) 8 % v=<2 HFCs Wul+Al 2 374 Wyojdg 18§
SEHE Hg AA tigt = A=) Ug, sU Rg E43E %

2a|
H =

H o 228 ZLE3 Hybrid, o FE|/UAY

HE, ZET= dAH Y ¢35 kW 0]|s} NA
22t o ME <70 kW, TIZF <200 kW ol &t 22|

oA e EN 14825, 14511, 16147 e CFR430, SubA e GBT 25127 oK1
BFE ¢ |[SO 21978, EU no. 814,812 e AHRI 550/590 e GB 19577




2.

L]

MU IIE T

e &F

o ATWE 7% v A (GWP<150)s T3t thA| W@l 2+ Propane,
A

o
- R290 23& dF7]+
Z

CO, 5°] 2o Propane?] A% 7194 o2 Qg BB E2x A~

Hoz Adyy e

© T Aol Welsl EAEel glol AW rE ARe ATes HalE
ORE BT/ TR o5E

- EUNAM = 7HE &(<16kWH) B=27] FHZ Aol 543 443t

I F R290& A&3e Fa AXARE tolzl, FuaY, e
o, LG, &4, Media 5 F8 =2H mo]7] HF= NL3A=

%
- Ta/UNEE (G30kWH) TFEEZE R290E 83 Swegoniil ol Al

Ao 200kWF AL FEPom, IS 4F718 A3 U
B4R F W99 BHI2 AR,
Gy AzAAAE g Belgel 9g F& WolAE Copeland,

Danfoss 5°] oW, 238 ©E7|F9 2+ 10RT~20RT ¢
H.o

- R2909] B2 Q0 Wr] BAFL 100g/kW FFOoZ dHA o

HT SHdAME LC 150 ZZAEE YT F25 49 1/5°181=
SrE dAE At A=

specific

charge

[o/kW]

o manufacturer data

— —  Fraunhofer ISE target The LC R290 Advisory Board

GETEC

/ARt {ows) m IME::.. KERMI

100
—— lines with same charge

80

&0
40

20

‘ .
e =
r\—_—‘_—_— VAILLANT GROUP VIEZMANN VD wenen @ WohnBau .
150
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LCR290

LOW CHARGE
SOLUTIONS

TYPE OF
BUILDING

HEAT SOURCE

HEATING
CAPACITY

LC R290: Focus ont

- CO, 3 E
- CO, w8714
dEHo

*21d 71E AT el dAE
EUY A= GWP<150 Ao ¢
- COY A%

1__ 'T‘T

o] AR I g8 ‘501%1134, 1]}l A
SHAA B FA RS5O o= AT

0 39 5%

o St=ro] FU|-E S|EFEEZ AFY U gU F
= 4EY. ov dedEsEgsle] S5HP o4
AAF wEH 20239 46U E FAEHT, o=
T7]-2 JEFZ ANATEZ FAHAFHIL A

nree areas

[

" indoor/ sing!e'-ﬂat (MIEH)

MFH/ decentral single-flat
solutions, old buildings

air (indirect), ground, LT-
grid
up to 10 kW

of application.

a8] 5¢ LC150 =28 E

LH/\

w5 7lsolA

9 L EojAq 200043

= O F

indoor/ cellar

SFH and MFH, central
solutions, old buildings

air (indirect), ground, LT-

grid
10-80 kW

of Zelol ol=
(Market Data Forecast, 2024)
ZH) “EcoCute” ZEI1#H-S
CO, #®7] By 3 &9 AF =
o] 51%° 23 (Japan Forward, 2023)

outdoor

SFH and MFH, new and
old buildings

air {direct)

10-80 kW

@ Fraunhofer ISE

782 (Frounhofer ISE, 2020)

‘ZI’J C02 Xﬂ-ﬁ-_/] I:O]o] 17]__6]_—]_1
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o= ‘2 ‘21 22 23 ‘24 25 26 27 ‘28 ‘29 30
S raA] | (A | (8] | (341 | [d2] | (692 | [d2] | [63] | [[92] | [492] | [[2]
o 236 333 363 460 582 737 934 1183 1,499 1,899 | 2,406

o S5HP o)A S|ExZol “20~23\d HAAAAE(26.7%)< * 30W71A] AL
¥ YT FXES 20243 EAAR

o AA IFhell BFH ATWE F2 Yul= Rl134a, R410A 2 IH ¢
Fol gl CO8 WHiE H&sta dew, 8 Ax P FUAEE
LGAA, AR, 28lglo], A Ed A2, dtololojgx, Yl
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- ARE AN +. Raw Datag 7|ZE 3}4,
IPC, I @I Ed) 95, 29, 714, 848 & g shd
Ta5s 2 WNESHE F=5Aw. TEES Y Mae 33170H,
ol HdoE 7P/ AR/ E2YUE 5%, SdAd4AFE/SUHE &
& e/ AN A TY AFEHLS IS

Raw Data
=Bl

KR JP us EP Tot.
DSC:(((12 OR ¥Y OR building* OR structruex
OR construct*) AND (3]E=Zx OR (5]|Ex AND
Hxx) OR (3]"* AND =) OR (heat* AND
pump*) OR (&= AND HZ«) OR &€ OR 3]E OR
#A=22 | 5|")) AND (Rlgts OR of]Z OR eco OR (eco
AgFd | AND friendly) OR (environment AND friendly)

e _ B 972 1,361 @ 734 468 | 3,535
2188 OR A|pF&ustx OR 2uslx OR (global AND
S|EHZ | warming))) AND KEY:((S|E=m* OR (5]|E* AND

Hox) OR (5]8¥* AND Hxmx) OR (heat* AND
pump#*) OR (€% AND =xmx) OR &€ OR 3|E OR
5]8])) AND IPC:(CO9K* OR F25B* OR F24F* OR
F02Dx)
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- AEE XS 2188 JSEFE Y 9 IUME EU5ES A
B wjZo] 80ACRE e =7 AA ¢F 38% = FHE AR
om, olojA B 774, §Y 50 £OoFE ZYo] o]FojH o] Il
H. 7P v S5ES R v dEo] H|S=3 07 YEN S

s i O 5us
233 v ~300%
20 ft
I |
|
L [
104 ’}{ h fl\ [-100%
. | \
,\ / “ |
2] ,r""'*“:‘ 1T , AT
i
0.11-19.7:'! 1978 19821%9%—1%I11z3grilgl9&8 !OIOZMZOOG 2;310 2014 2018 2622 1o
[D8] A= &2 &

- dxd 2UEEES AdryE 1970d EHE AES 8 H 21 ES
S ERY J]le AW EFU} HSoE SYEHIJOH, 200080 FHE
= A7 2718 201593 23702 9 IxE HYPS. oF, oy
1074 WelZ2 &9o] o]FoA a3 A= Ao =2 Yyeld. oo we, ‘A
=8 X3 23188 JEFE V&9 e AR A= e AR
7] 3H 2= Agr] 20 ARE S
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g Y39, I HE ol dFelxrt 157, A YF 1 d
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)01 e S48 a2 ue: & e
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AVG:E.65

e My axojgl (0,4.59)

7%‘ LG (0.2, 2.9)

;!li il S, DAIKIN (22.1, 2.9)

A

= \ AVG:5.65
SRR U
6 8 10 12 14 16

Al RpR| Y 2R
(O8] AN 2 Ty &
(@) = O
9 &9

A LGAAL, AEoll 2, AGdAAYeE 5 DAIKINS|
s4Ieg9dAT) B ARAAAZARHAF) TS ey
& BAe AFAHIES B 7] DAIKING AIXJXlHH%‘XlTﬂ
N1T YEHOT Fe Ao Yehgon, LGAAE AL U
AGAAYAGHT T4 A2 52 A2 Yehd. 7944

Eom, LGHA ¥ DAIKIN 29% 2
= 149,
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rH, "=, T 5 EEY AxlgoAe F4H4d dHEE IAEE,
AQEFE, DAZ|F0d met 498, +x2E, 7|e€d S|EREE
o A5t U+
- 1SO 8172 ATW HP ¥olle} BE HPOl A&5 = WulE B Yugt
Aesgol g EFolar, ISO 5149+ BE, ¥, S|EFIAAHY A,
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——ﬂﬂﬂwoiﬁ =T Egﬂ xﬂsé % of et EF<.
- ISO 219782 ATW HPS AldAdsol o H
148255 7|Wto 2 ATW HPol tjdt ¥x=o 3
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HP(Commission Regulationno. 811l o3l &3] #Agslar S
=2l ATW HP #td a&8x= 7312 24 A|
s HAEE=E APty Jom F&de ZETY

>,
O
Tl
by 12
®
>y
&

Title 10: Energy PART 430, Appendix E to Subpart Be] HA&E& 7]
F ZTZ WS AL YL
TA B oA 2B ZE IO HAAEEYN 1ES J|E AEE H
g ARz 2 AR FAEHY e, FHY ddUAEE
3} #AFgF UEF(Uniform Energy Factor)® 383}l 9}%.

- ==Y A¢ aedy EEZ%JS o A =<l JJ?HE

ISO 817 Woj Ao, Ak 5H
ISO 5149 WEA2E, JEFZ b 2 87 g FALE
50 ISO 19967-1 w88 HP2 257147 A5 7P
ISO  19967-2 W8 HP2 257197 4537
ISO 19967-3 33 HPA 257147 B35% 7P
1SO 21978 ATW HP A5 H714H
EN 16147 27 w87l AeH7PY
EN 14825 AC, HP, Chiller A% #7144
AC, HP, Chiller A ¢], &4}, A&, A@xd 4
EN 14511 Zu gz
EN 12102 AC, HP, Chiller, ATW HP &3FEA %7}
. ATW BSEHZ fylo g A &S EF 7]
A Regulation No. 811 = A
T= . 283 JdAY ATW S|EFZ Ot oduyAa
= | Regulation No. 812 | 5 "
A station 1o & 2 1E 24
Q2= A A Sl E X X S
716} | Regulation No. 814 | = o=t SAR ATW Sl=ge] wigh elmtis

AHRI 5521/591 Z719+=2] Water Chilling, ATW HP A% % 7P
10 CFR 430 App. E | A ¢ 24387 %%/
GB 19577 HP & Water Chiller MEPs ¥ 5& %=
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o AAEF A3}
=] 2= = = =
A A 71 e Wd A2" 3-d Tlee 78 AAES =

o o
=3 2=
No 2 | zAsE | 2W| 29 | _, : .
G2 AAY O[O 7|8t X|FH
AT IUC| MAIZ o4 WY U
KR 2418408 | 2022. | 2022-0 X|(method and apparatus for X|of| A}
1] KR 2022.01.21 . . . . =AlS
B1 07.04 | 009560 real-time analysis of district heating FAMB|A
pipe network based on time sequence
data of heat demand)
SHRX| O bt
Xt oA AxHd FoHX| Sto[E | BEAb | Bt
KR 2562746 | 2023. | 2021-0 2|E QU EYI AAH(hybrid thermal =20f| 4 X| 7|
2| KR 2021.11.09 N °
B1 07.28 | 152813 network system of renewable energy =T |
linked to district heating) ot dd7|
97
2o o YEYAY 2lHS U B3
+E 85l 24 Y s 7[He
A ity 2N 29 Wy U A2y
KR 2463124 | 2022. | 2021-0 (building cooling and heating optimal SHE M X}|
3] KR 2021.06.18 . N °
B1 11.01 | 079063 operation method and system based =0+
on distributed heat source fusion
using the return water and supply
water of the wide-area heat network)
JP 7535366 | 2024. | 2021-0 XS Lokl A|AEIO] KA B & ANKI ENG
4] Jp 20210329 | bt | | HOBA 3 A ) s
B2 08.07 | 56205 o] 2 CO LTD
JP 7079818 | 2022. | 2020-1 HXIE &AM 335 2t 9 25
5 Jp 2020.07.17 Oﬂjal SE°h= 2 X 38 PEKRA
B2 05.25 | 22526 NESE=! GMBH
oo L= X A|AHIS 0|23 X| 9Lt
H*leflﬂT&”;: 2 0|2 lt”t” c)<(3|ntro| Br=xIS
KR 2280601 | 2021. | 2019-0 ° T HEAH| o
6| KR 2019.08.13 | equipment for district heating hot MAFT| &
B1 07.22 | 098661 : -
water load using heat energy storage omgl
unit and method thereof) ==
LS SS Zrjste X X|Ltd A
KR 2211617 | 2021. | 2019-0 HEaES Shicts M2 X9 | S K| oLt
7| KR 2019.03.25 | 28l(low temperature district heating b
B1 01.28 | 033625 LS A
system to increase heating efficiency)
X|OdLtbr AH| A|AEl Ol o
KR 1963416 | 2019. | 2018-0 |,"%° = ,' 128 % 1 28YY OFAME A| 7Y
8| KR 2018.08.09 | (district heating system and operating Qb =
B1 03.22 | 092852 = ()
method thereof)
KR 2308574 | 2021. | 2019-7 X4 HX| EHj A|AE i 0.2 AH|2
9| KR 2018.04.96 | oL K| i AlAEl(district | E
B1 09.28 | 031946 energy distributing system) X| ofoly|
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X & oHXl 2o AlARE 24 &
Xl 227 =2H S 2Z & oL
K| 27| =& H|(a local thermal

KR 2629238 | 2024. | 2019-7 Of.2 AH|Z]
10| KR 2018.03.06 | energy consumer assembly and a
B1 01.22 | 028142 x| ofofH|
local thermal energy generator
assembly for a district thermal energy
distribution system)
XLy 15 SEHTI SYE X|
oLt A AJAE 3O HojuY -
KR 1850002 | 2018. | 2017-0 oo e | > 1I01 = X|of| A}
11 KR 2017.11.30 | (district heating system including heat = AlD
B1 04.12 | 163554 T A=A
pump using district heat and control
method thereof)
Us Schneider
2020. | 15-807 i i i
121 Us 10775052 2017.11.09 Zoned radiant heating system and Electric
09.15 753 method Controls UK
B2 Limited
KR 2341482 | 2021. | 2019-7 HX| 2Hf A|AE istributi 0|2 AH|2
13l KR 2017.09.14 OlHX| 28 A|ABi(energy distributing | H 2]
B1 12.16 | 006278 system) Xl ofjolH]
JP 7009363 | 2022. | 2018-5 o BASIC
14| JP 2016.11.03 | 5|E H=Z HESA
B2 01.14 | 22748 | €4 HOLDINGS
E.ON
JP 6983770 | 2021. | 2018-5
15 JP 8 1126 | 21926 | 2016:11:02 XY SoUX g Al~H SVERIGE
' AKTIEBOLAG
oA A L= HH = AHZS 9|5}
JP 6987052 | 2021. | 20185 A9 ROILIX| the A=EE flet = EON
16| JP 8 1200 | 21882 2016.11.02 | & EO|HX| &H[Z7| ojd&s2| & =4 Sverige
' SoHX| Zd7] oY=z Aktiebolag
(F)EAFRAQ|
MM | 4
SE0|E 242 0183 BSFHYS| U | A T2
KR 1900566 | 2018. | 2016-0 Hb KO gbH Ol LidEE K| O] A|AE ClaA | 8
17| KR 2016.10.31 fof 98 = 01 A=t % x' i
B1 09.13 | 143870 (method and system for controlling g FAY
hearing of apartment) AL | THof
O|X|E| F=4]
S| Ab
MITSUBISHI
JP 6378225 | 2018. | 2016-0 Qs wH AlAE Qx| gwy w | HITACH
18] JP B> 0803 | 37737 2016.02.29 | A|AE POWER
' - SYSTEMS
LTD
Method and apparatus for
EP 3201532 | 2019. | 2015-7 cogeneratpn power plant waste heat University of
19| EP 2015.09.14 | source utilization by incorporated .
B1 01.09 | 81715 Maribor

water source high temperature heat
pump
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Kol 8 B0 Xssle Ui 3
27 35 JA % 3 Mo gy
KR 1706146 | 2017. | 2015-0 i FAGIAL 4
20l KR 2015.06.22 (heating and ho.t water supply FAZA E
B1 02.07 | 088096 apparatus applying for regional or SLH[A
central heating and control method
thereof)
20 @9 BUEQ SN A Yot I
JP 6581350 | 2019. | 2014-2 = = - HITACHI
21| Jp 20141205 | X 3 FA Y SHEO 2H A=
B2 09.06 | 46406 olof ik LTD
HL- od
ALt HEL CHS A AAO
KR 1775568 | 2017. | 2016-7 7;!;._*07 ﬂh 45|101| o f ° RA= SAE
22| KR ' 7 20140721 | 27 Z&(thermal connection of a AARALE
B1 08.31 | 005267 geothermal source to a district =
heating network) -
dgar 2t7] 8 7h50| 7tse XY d
HES H|Z& LHHFA|AE
KR 1436613 | 2014. | 2013-0 s LA =B (dehumidified BH x| o
23] KR 2013.10.29 | cooling system for district cooling e
B1 08.26 | 129180 . . - S A
with cooling, ventilation and
humidification)
EP 2866117 | 2017. | 2013-1 istri i icti
54| P 0131025 Dlstrilbuted adaptive and predictive Fourdeg Oy
B1 03.15 | 90275 heating control system and method
240 XL AT W A
KR 1100104 | 2011. | 2011-0 X AH|(di i [l=yNRe:
25| KR 5011.11.07 o] & |(d|rect4 link control system ._‘-'_%Al =
B1 12.22 | 115310 among a plurality of heat sources of 87z (F)
district heating)
K|l HEFHEAI O] KFE M| O] LHHFA| AE
KR 1181490 | 2012. | 2010-0 Ol Lheb X of ek Z=AS|AL O
26l KR 2010.07.02 4|01 &t (auto-control heating | FAIS| At Of
B1 09.04 | 063816 system of district heating and control ZazH
method for heating)
K| ALIHFA|AHIOl AIHX] 22 &
KR 1075893 | 2011. | 2009-0 Nk Al_': ol e- 1ot MZ=Cjstn
27| KR 2009.09.23 | Y &(heating energy supplying method | .\ wioic
B1 10.17 | 089981 e . Arohed 3t
in district heating system)
Phoenix
EP 2158432 | 2015. | 2008-7 - i
28| EP o 700 | orosg | 20080109 j:]'cfsr‘;rrf’toie zseaéfszfr for storing Metall
: yp 9y GmbH
JP 5032181 | 2012. | 2007-0 K|S Hitah A\|AHOl A9 71 FHK| SANKI ENG
) P B2 0706 | 99268 | “ 07040 a0 om wy CO LTD
R Gcigol HexY 433 AlAHy
KR 0849909 | 2008. | 2007-0 St X| Lt
30 KR 2007.02.01 (low temperfatgre and low pre-.ssu.re < _||
B1 07.28 | 010682 heat transmitting system of district gt AL
heating)
SHRX| Lt
KR 0773434 | 2007. | 2007-0 dLtEte XS HERER idifi HEZ A} | S
31l kR 2007.02.01 x| 2 K 3 .|(dehurT1|d|f|ed J | i
B1 10.30 | 010671 cooling device for district heating) skl |&
a7
JP 4266375 | 2009. | 2005-3 SHINRYO
32| JP 2005.10.20 | X|Y S35 AlAH
B2 0227 | 05848 5 852 A CORP
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JP 4260787 | 2009. | 2005-2 XS 9aZg AlAE D XY GZZ Al SHINRYO
3P B2 0220 | o7389 | 2001012 | Aol wmg mae Mae wy CORP
KR 0616635 | 2006. | 2005-0 a4 OE“#% %*M.% ol8et XME%’M' ot XS
34) KR 2005.03.04 | AB(district heating system for using -
B1 08.21 | 018225 . S AL
indirect heat transfer type)
35, kR | 007P7A0 2007 1 20950 00 00 06 | Kot kAl A B district heating-system) gj}zlg'ﬂ
B1 01.23 | 016216 LS
A5 AL AWEA, BdeuA 1w A bl A2y ]
=7 #AHd, A9 Wdy re dES 557 v ERlHa, A
T AzH, dag A2, Hd 28 Ve 3-Hdd S5E gl =
&, SUEL A BAHIT EFE AY gle AR Ho}, o]
of ozt 7le/id 9 E5&HE VMol vl AeE.
4. HED TY
1 slie] 5F
o AR YA 2EE B, FEEH, wiE g, @8, vl
oujz WA, Y B H Aol F stzE, WA, £ 8 &%
g, d84A, HE T& £Fste A2 HEd side F2 IEC,
IEEEo| Al &dhs] &ofsta Qled tiid My agsof #3F WEd
- IEC 62909-1+= 18| & IHBH=E 74" FF 1ds 94 A9
HE7|(GCPC)S dubAl AMeE A A3, Al2=" H<to] 1,000V
AC B 1,500V DCE 2334 = =7l Sl F i
E

1 o9 DC 2E 2l
Uz AR AAe 24" DC ZE QAEFH o] 2~7} syt e A=
o =i

)
lEtl, of BACE o), A A%, ¢, A2E op7lEA Y

IEC 62909-2% ¢FaF a8l A4 Ay WH37|(GCPO)9F #4F oY
A A4 QEjFH ol 2~ aFAES A G

- IEC TS 62786-1% 714 AFakel 4+ o4 A4 (DER)o] tjat 4%
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3 A 71 8T AR AYRE|S WEY D) o

1 Rl
DER®] A&, 24, =9 3 WEHZ g 2 AHE&=HH, o7]
e d¥k a7 AN, dF W2, 2=90x]7]o] A, B ZE HA,
wtkel] thek WA, Faka dakel did 8 Ay oH, A9k el
g 8 Y &9, EMC 3! A8 F4, Adgdo]x s, A4 E
A8 G Az & A9 #E, BYUEE, Ao 2 32, A4 =
2E7F XE A+

IEC TS 62786-412 7|& ALFo 2 E4b oA 294 (DER)H #E
ol 2" FE Aofste Hl ASEHe T 2 Ty 39
Hskgo] e Ha o7 AAde Zost I y
s B Fuhe S0 Wdkee %*e}%
49 Hekao] Fa ARS Aot #E 4 Rl
IEC TS 62898-3-1- vlo] A2 1] =0l A m_zg HE 9 3 Aol
Aot A e AFsta, molamId|=dMe HE 3l F3
Aoje 14 3w 174011*1 npolaz g Ee] bdstar kARl
ZE5S BASH] Y3 AY

IEC SRD 62913-1& 1EC 715 ALt F71 223 A= AT

|

=
WHQ 2ntE JeE 8T AFE Fose W 0@ FEAY AD
WA& AWsted IEC 62559 /\]ﬂXA UHEZ HolH AFE Abd W
MES YYOT AGHT AL S HRST ol F AE Aol

5} 2 Z]
IEC SRD 6291323% }% A E 7|HES. 2 S CA Al 2=® H T
WAlS AlZrstal AWele, Y A"l AdE ga(d: &4t

UA @iz, 20tE T/A4Y /4 /DR-112 | A &g, odx A
g o= R el g FUb 2E3E RG-S g dukEgd
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2UtE JdE 87 AR 4ES E=Fste=tl, o= IEC SRD
62913-191 4 7dx 29 2 =312 yjdlto g &

- IEEE 1547.2%= IEEE Std 1547TM 20189 t 3} IEEE ol =g A o)A 7}
= B4k

AUA el 4

T d94d 8 43 +84= 919 [EEE £&4
- AHRI 550/590= 571 9= AtolZ<= Abgste W2+ 3 3| EHE
2 7R A H7PEEE AASL =
- ISO 19967-1> w88 &719d SEFZY A% HZZE 9 HIP|&
< WAE oH, ISO 199725 E9= 13 FA7F 371, 3=
22 7 A7 =2 S|ERzZe & 88 MY T #d 445 o
T A+
TZH3 Title
IEC 62909-1 Bi-directional grid connected power converters - Part 1. General
requirements
Bi-directional grid-connected power converters - Part 2: Interface of
[EC 62909-2 GCPC(grid-connected power converters) and distributed energy

resources

[EC TS 62786-1

Distributed energy resources connection with the grid - Part 1: General

requirements

Distributed energy resources connection with the grid - Part 3:
IEC TS 62786-3 i . .

Additional requirements for stationary battery energy storage system

Distributed energy resources connection with the grid - Part 41:

[EC TS 62786-41

Requirements for frequency measurement used to control distributed
energy resources (DER) and loads

IEC 62271-No

High-voltage switchgear and controlgear - ALL PARTS

[EC TS 63276

Guidelines for the hosting capacity evaluation of distribution networks
for distributed energy resources

I[EC TR 63410

Decentralized electrical energy systems roadmap

ISO/IEC 27019

Information  security, cybersecurity and privacy protection —
Information security controls for the energy utility industry

[EC 61970-302

Energy management system application program interface (EMS-API) -
Part 302: Common information model (CIM) dynamics

[EC 61970-457

Energy management system application program interface (EMS-API) -
Part 457: Dynamics profile

IEC TS 63189-1

Virtual power plants - Part 1: Architecture and functional requirements

IEC TS 63189-2

Virtual Power Plants - Part 2: Use Cases

IEC TS 62898-1

Amendment 1 - Microgrids - Part 1: Guidelines for microgrid projects
planning and specification

IEC TS 62898-2

Amendment 1 - Microgrids - Part 2: Guidelines for operation

IEC TS 62898-3-1

Amendment 1 - Microgrids - Part 3-1: Technical requirements -
Protection and dynamic control

[EC TS 62898-3-2

Microgrids - Part 3-2: Technical requirements - Energy management
systems
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TZH3 Title
IEC TS 62898-3-3 Mlcrogrlds - Part 3-3: Technical requirements - Self-regulation of
dispatchable loads
Industrial-process measurement, control and automation - Part 1:

[EC 62872-1

System interface between industrial facilities and the smart grid

[EC 62746-10-1

Systems interface between customer energy management system and
the power management system - Part 10-1: Open automated demand
response

IEC TR 62898-4

Microgrids - Part 4: Use cases

I[EC TR 62351-12

Power systems management and associated information exchange - Data
and communications security - Part 12: Resilience and security
recommendations for power systems with distributed energy resources
(DER) cyber-physical systems

I[EC SRD
62913-2-3

Generic smart grid requirements - Part 2-3: Resources connected to
the grid domains

IEC SRD 62913-1

Generic smart grid requirements - Part 1: Specific application of the
use case methodology for defining generic smart grid requirements
according to the IEC systems approach

[EEE Standard for Interconnection and Interoperability of Distributed

IEEE 1547 . . .
> Energy Resources with Associated Electric Power Systems Interfaces
IEEE 15479 [EEE Guide for Using I[EEE Std 1547 for Interconnection of Energy
' Storage Distributed Energy Resources with Electric Power Systems
ISO 817 Refrigerants — Designation and safety classification
1SO 5149 Refrigerating systems and heat pumps — Safety and environmental
requirements
1SO 5151 Non-ducted air conditioners and heat pumps — Testing and rating for
performance
Water-source heat pumps — Testing and rating for performance — Part
ISO 13256-1 . . . .
1: Water-to-air and brine-to-air heat pumps
Water-source heat pumps — Testing and rating for performance — Part
[SO 13256-2 . .
2. Water-to-water and brine-to-water heat pumps
Air-cooled air conditioners and air-to-air heat pumps — Testing and
ISO 16358-1 calculating methods for seasonal performance factors — Part 1: Cooling
seasonal performance factor
Air-cooled air conditioners and air-to-air heat pumps — Testing and
ISO 16358-2 calculating methods for seasonal performance factors — Part 2: Heating
seasonal performance factor
Air-cooled air conditioners and air-to-air heat pumps — Testing and
ISO 16358-3 calculating methods for seasonal performance factors — Part 3. Annual
performance factor
Heat pump water heaters — Testing and rating for performance — Part
ISO 19967-1 .
1: Heat pump water heater for hot water supply
Heat pump water heaters — Testing and rating for performance — Part
ISO 19967-2 . .
2. Heat pump water heaters for space heating
Air-cooled air conditioners and air-to-air heat pumps — Testing and
ISO 16358-1 calculating methods for seasonal performance factors — Part 1: Cooling
seasonal performance factor
Air to water Heat pumps — Testing and rating for performance — —
ISO 19967-2 . . .
Part 2: Space heating and/or space cooling
Air to water Heat pumps — Testing and rating for performance — —
ISO 19967-3 Part 3: Combined hot water supply and space heating and/or space

cooling
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EFHS Title
Seasonal performance ratings of water source heat pumps — Part 1:
ISO 20733-1 .
Cooling seasonal performance
1SO 20733-2 Seaspnal performance ra}tlngs of water source heat pumps — Part 2:
Heating seasonal calculations
Seasonal performance ratings of water source heat pumps — Part 3:
ISO 20733-3 i
Annual performance calculations
This document specifies safety requirements, certain functional
requirements, and marking of valves and other components with similar
ISO 21922 . . . . .
bodies, hereinafter called valves, for wuse in refrigerating systems
including heat pumps.
Air to water heat pumps — Testing and rating at part load conditions
ISO 21978 . . .
and calculation of seasonal coefficient of performance for space heating
Heating and cooling systems in buildings — Method for calculation of
ISO 13612-1 the system performance and system design for heat pump systems —
Part 1: Design and dimensioning
Heating and cooling systems in buildings — Method for calculation of
ISO 13612-2 the system performance and system design for heat pump systems —
Part 2: Energy calculation

- AS/NZS 477718 7] AvE T8l dge 2g=o FAs7] Az
AWE] oA A=BI(IES)o] tht bd R HAX 87 ARkE A A st
3, [ESE Jg 2o A4 o £4F odyx] zpdoelm Adrle] xxky
A AR Asd ¢ B a9y 4T A8S BAsE Ut

ol= A A E

- IEC TR 61850-90-7& HlolH HE, T4 UWES =, As Ao Al2=H,
AR w3 A A2"H FA A7) HAL AFESt=Y A8 F¥
g AFE s B4 HEYZ 2L Ax=H, B4 oduyA AY
(DER) Al2=Hlo] ¥ WHEr|& 3 AA ol A3

- GB/T 41236= U A AU 42 3F 5288 913 AHSE
AA s

- 599 EN 15316-4-29} EN14825= F7|%3}l7], 2w, 3| EFHZ O o

5

UA A, RRRs, dns, Add A
=

sAMtE R s
- EN 14511-1& A7|¢Z=7E A3t 27U 2, 2ade 2594
2 F7|1%3}7], A8, SIEEZE A} o] AL

Belsted M4 e SEREZ 397
.]



A
- EN16147-2 EN148259} FASHAL, &7]/=, BEll/ &, /&5 2 3
du3/E SEFEZ 2479 7] FF GF717F ZE

= o
A3t A=

EEHE

Tile

CSA C22.3 NO. 9

Interconnection of distributed energy resources and electricity supply
systems

CAN/CSA-C448

SERIES-13 Design and installation of earth energy systems

UL 1741 Inverters, Converters, Controllers and Interconnection System
Equipment for Use With Distributed Energy Resources

UL 2941 Outline of Investigation for Cybersecurity of Distributed Energy and

Inverter-Based Resources

AS/NZS 4777.1

Grid connection of energy systems via inverters, Part 1. Installation
requirements

PD IEC
61850-90-7

TR

Tracked Changes. Communication networks and systems for power
utility automation. Object models for power converters in distributed
energy resources (DER) systems.

GB/T 41236-2022

Specification for interaction between internet of energy and distributed
resources

This standard specifies design criteria for heating systems in buildings

EN 15450 using electrically driven heat pumps alone or in combination with
other heat generators. Heat pump systems considered include
This European Standard defines the activities related to refrigerating
EN 13313 circuits and the associated competence profiles and establishes

procedures for assessing the competence of persons who carry out
these activities.

EN 16147:2017

Heat pumps with electrically driven compressors - Testing,
performance rating and requirements for marking of domestic hot
water units

EN 14825

Air conditioners, liquid chilling packages and heat pumps, with
electrically driven compressors, for space heating and cooling,
commercial and process cooling - Testing and rating at part load
conditions and calculation of seasonal performance

EN14511-1,2,3,4

Air conditioners, liquid chilling packages and heat pumps for space
heating and cooling and process chillers, with electrically driven
compressors - Part 1. Terms and definitions, Part 2: Test conditions,
Part 3. Test methods, Part 4: Requirements

EN 16905

This European Standard specifies the requirements, test methods and
test conditions for the rating and performance calculation of air
conditioners and heat pumps using either air, water or brine as heat
transfer media, with gas-fired endothermic engine driven compressors
when wused for space heating, cooling and refrigeration, hereafter
referred to as "GEHP appliance".
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EEHS Tile
Refrigerating systems and heat pumps - Safety and environmental
EN 12693 . . . .
requirements - Positive displacement refrigerant compressors
Refrigerating systems and heat pumps - System flow diagrams and
EN 1861 .. ) .
piping and instrument diagrams - Layout and symbols
This document specifies the requirements for the installation and
commissioning of water-based heating, cooling and domestic hot water
EN 14336 . . o . . .
preparation (DHW) systems in buildings with a maximum operating
temperature of 110°C
This Regulation establishes ecodesign requirements for the placing on
the market and/or putting into service of water heaters with a rated
EU No.814,812 heat output = 400 kW and hot water storage tanks with a storage
volume = 2 000 litres, including those integrated in packages of water
heater and solar device
CSA SPE-10:24 Test anq rating procedures' for spht—system air-to-water heat pump
systems intended for domestic hot water service
Performance standard for split-system and single-package air
CSA C656 .
conditioners and heat pumps
AS/NZS 5125.1 Heat pump water heaters - Performance assessment, Part 1: Air
source heat pump water heaters

718} CSA SPE-10:224= #2d 371 Wl 2849 &
=2 %

28l H2E, HrERE,

CSA C656= 3 71 2] &}
oz S EFPx HeixTS AL I
AS/NZS 51251¢ F7I48 F7I9Us|ERZY FHaAHT 87%

TUYFFOZE KS C IEC TS 62786, KS C IEC TS 62898-125 333}
EFOE AR Q)&

KS C TR IEC TR 62351-129|4= E4HAU(DER) A28} 45 AZdH
Ay A" 31 3159 gS 9% AlolH HeE ARAR E XY o]
B9 Aegs tFa, 53] DER A|l2Hle] T]jEo] &2 1Y A[2=H
ool HAA, AFA, He F4 ¢ JE &9 9= MAs] A
o2 olzgt HEAME AlelH —E&] d¥ Av|e] gefst o3 dAAL
== 93 IEY e FAEE UE
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KS C [EC TR 61850-90-7-> DC-AC % AC-AC W3t FH-& & PV(H
Fg AzeEl), vlEle A% AR, BV AER) 33 Az, Aol
Ms AY WE PH7} e slek DER Azwe =
x

A 719k DER(Z4HAH) Al 2=®le] 7)o thsl] Awsh =g o3t
A ZAWE 7% DER Al®l3 92 E, ESP(IHA] AH|22 AFA
EE o]lE HY AME 719k AlZEY volt, var © watt 7]5S B3
v F&4E B2 Ve JHAE el BERE wgete H AREE IEC

61850 AR mulS A oldt

KS C IEC 61968-5+= ¥ 3lAte] of&eA|old ¢ - vid & E 4

gk A|2E QIE| o]~ - AR B4t oy HA s}

TAZF=FAR] ISO 817, 1SO5149-1,2,34 EFS St AR Fo =R
S

B3el3lsl KS B ISO 817, KS B 1SO 5149-18 W] WA 3 BRE 311
WA 2Eg S EFLO] QLA 3E QFAGO R AESHaL Sl
KS B 64102 Wd® A& T4 3| EFE geEIN7|d Us As

HiES 71F02 2851 9.

KS B ISO 132532 YE H<&EH dojrddAay 9 F7] o 37 €3
To] Ax AF 9 HyPH S AHAS QS

=

S
Ao e 29 %

) 3 a4
KS B ISO 13256-1, KS B ISO 13256-27} =4 & o] & US| EH
Z, = O IVI9HUs|ER Y ANFAS et A
w3, ALY JEFZ I3HI|E AT AAYA AR X1

J

o8l ghmrol|YA T HAA ALEY JEFEZ HFH7 FHOE AE
3l A= KS B 8292, KS B 8293, KS B 8294 5= A

KS B 64102 Wi A8 F43 S|EEE gedyrlel tis A&
HXEE 7|[Fo=2 &85 5.
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5. TFR&D X|ACiy

0 54 5%

NUA E&3E FHHOE F

o T WAFY BE FHL Astel 4 L ARAA B 5D 3
ERE 5 olyx BNz thd A& T £

QY

-
o
o
L

& Ag A9

o "H&&d W AR E &8 A9 - I HAHE T N T
o AYATT &5 % FH F8&A ALE T3 AAHA Eg 74k
< ntastm AAYANIA e AT A= AN B BaFy s
2 AgAA ARL A% A9
o A% F7F 2 WY Y WsE FgatE U (G, A)ANE
A% Alz=E 7N 5 9 28 29 Jde] X
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