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Abstract

Drying performance, as a core indicator for measuring the quality of dishwashers, directly affects the hygiene of tableware storage
and user experience. Its technological route iteration and market acceptance exhibit distinct characteristics in the European market.
Based on EU energy efficiency standards and market consumption data, this paper systematically sorts out the types of mainstream
dishwasher drying technologies in Europe, including condensation drying, heat exchange drying, hot air drying, zeolite drying, and
automatic door-opening drying. By comparing and analyzing the working principle, drying efficiency, energy consumption level and
applicable scenarios of various technologies, and combining the technical practices of brands such as Siemens, Bosch, and Miele,
this paper reveals the competitive advantages and limitations of different drying methods in the European market. The study finds
that hot air drying dominates the mid-range market with its cost-performance advantage, zeolite drying leads the high-end market by
virtue of its energy-saving and high-efficiency characteristics, while automatic door-opening drying shows a differentiated trend due
to regional adaptability differences. Finally, in combination with the requirements of the EU’s new ErP Directive, this paper forecasts
the development direction of drying technology towards ‘high efficiency and energy saving + intelligent adaptation’, providing
references for the industry’s technological R&D and market layout.

Keywords
dishwasher; Drying technology; European market; Energy efficiency standards; Technology for

RN T 3A SERE L TR T NI AR E S L a4

S
L TITEN Seppesc L asfliE AR AR, E - T4 il 528311
=

TIRMRAE A B Z bl R S HaAR, BES AR AT AL A P RIARE, REABEENRE T 982 BA KM
TG ZNRFERHIE, A TRBABATEL TR K F 4B, RARERMN TARBENTRAKREE, aBbaRT. #
T, ARBET. HEBRTFRADFIIRTFE, B po S LR ARG THRE, FRAE, fEKTFRERY
¥, BEHNTF, i, FEFRMORREIE, BTFRRATRY XEKRN TR TFLAELE HRE, FFLEI, #RB
TR S &b 3% T 5 5, SERTREBATADAS WAL ZH BT, & 83T IR T 0 B R RE w2 57 20
SR RUEEASRARIMEPIHEA LR, L TRERS "SR+ RER" WA &, ATLERTLEF
BB REALE

ES 5|
hEAL TREAR, BN T, AR E; HAMK

15|18
11 ARES

BRI Bk M R i iy, (8E . HRilsE
R N R L 60%, 2024 SRR MBI PRme AL 45 5 4Bk
Y8 50% 22A7, 15 5.68 (22670, FEERNEINMEZM H
PR SIE TR B B R DAEZDRIERTE, TEMEREE R A

(fEE‘NT] e (1992-) , B, PE[ FHLUA,
T, Tielh, MBZRAESBEHA (ki) R,

PR SE R I RREIR . SPRAMRERE, TSR E R
TERAGEIHRIIGERE . BRGNS, HSheEsing
YU, HRBREGERENET T ErP R MBEREDR, X
BEE RIS RERY TR B h SR .
1.2 FF IR

AR ZRET B —TIRROEREAL, BRZ4
SRR AT G AR LMY o BB T AR AR R T
FORIVBEREZE R, FIRES SN HISEHIE SR R TR
AT 2,

97



IREFAREEE -£09% - £198 - 202510 A

1.3 RBWSHIE

AKX B TE RGN 737 L R e TR AR 10 1
SR, RS SSEOR T E ML SIE RS . R FSCETT
FOEEER R R ST bR, R T T
. BEEESROEIR, S5O RBITERE SRR K
BAIE R TR E R IS T HESE

2 BB FREARNEZRBRT
{EIRIE

BRiM T R gl s R &2 RaER, TBALT LA
SRR AN WRIABRIERNZS SR A DI FLRH,
KiEZ, SEBARIET RENRIZ I K, &
AR ER TS TR
2.1 BT ( RARET)

SRS TG R A, HR O R R A el 4
FUG R 70-80°CEimas i, EEARMIKDZEL,
K /KSR R AN BN BE A s Sk, &
B HK 29cHEE P,

2.2 AT T

75 SRR R B AR R R (RIS, i AR PO E Y
BB PSR e A B R . B TR EE R B /K IEER
PR IR RS (B LNEER R 5-10°C)
NS IS E RS ER g, W/ DTENEESE A
) R
2.3 AT

POUBET BT R TR, B RHIRASS, &
PTC Jn#octimias 50-80°C/EM A SN, RSB,
DK 5y 78 % HRAE SHER AR RIESRIEIR TR
SMEIRS NG . SMEERM SN A2 SIS
HEHES, NIEIARITERS N SEBXIEER, it 120°CHiR
ST TR R S N 5 4
2.4 BEMT (HAKT)

fEeE HET R | P S m TR,
RO R A TSRS 0 b ) o HT/RFEEER T
FRIYER R . eSS, iR KSR o
M, TRMEE AR E IR T A 80°C, E— il
IKGY7ES s NP, R K AR A 7K SRR,
S AR EE R
2.5 BEIFFITHT

Hl T T Rr 2GR TTREROR, HFE R AAE
FPEERIG, MIENIRERE S 55°CiY, FlesEzF R e
(% 5-10mm) , FIABNERESSINETRESNE
FEZETEE R, SCBET BRI TS f .
3Kl ERTEAXWMAESITEL 517
3.1 FEMESHR

TR DT IREE (fkYE EN 50242 Frefe ) At
TRl & o BRI T 37 33 i B SRR IR T 1.08,

%

fi

R

98

= eTik 1.20 DL,
3.2 BEFEKT

RERE R RRINTH o SR A% O FR bR, BRER ErP
T KM T REFEAN A BERUSE L IR(HIAR 2, 2025 SR HbRiE
B SE R RN A-G e, TR A+++ 4%,

BUEET R BEREIR AR, BHETHER BN 0.05-0.1kWh,
B TEREIMEERA, (EFUE TSR 52
BT REIN T KIEER A, BERERST, HUCGHEHRERZY 0.1-
0.15kWh, {JWRFFTTRELH

PRHET FIBEREAR S, YMEEA LR B EE L 0.3-
0.4kWh, NFEERFLE RS> TIMNIBZS S INFAERTT, RERERE
% 0.25-0.35kWh, FREFER GG ANWLILIEIRLT 10%.

s HET B TRERE S A B T35, B 0.08-
0.12kWh, {EFETEPEI BB RS MNER SLHY A A&,
RO R A TR 15% £ 4, FREETTEY
120kWh.

HETFT T s TRERE &K, X 0.03-0.06kWh, 1H
TERNEINE NI SR, RERESTHE 02kWh DL L,
ST E IR R
33 EAB=EIMEENE

MNREEER B . BEMESAEES, ST
REGIE R R 2 T EDR . Bt A TR B RS
. ERAFES. EHEEIERNNIFEE, JHER R
INFPRUBHE IR AR ZEETR K, (BN EEREIAE

PETHIETFER B AR TR B3I TINBETIREE, &4
W DA —E B K(ETEA RIS, TR AL 9%
ARHIR L R A, &RCRONE R — & s ikt

APUBET R IREEE R M A, IME AR E A RE R
TEHBIX , AR LAY R P e S B A RRGEA HOIX ,  HAE
EASEHER . B TESEZHEM T TIETSK, Bovi
[T LA AR RO AR

BEeE M A E TR S IRREREE Y, BN ST
FIEERER, SE. IR AR AiZER, &R
. F ek ey HE BFE TR KamxgE, tH
EGZ O ZFINRE DL

B TR T 2EBHE RIS b EALERT X
(Fst ) , HPuETsEiATE, TWIHE2EE 40%;
ERERRZ X (i kR]) , RESIABSSER, #
TZEARE 15%, FHHIS RSl E

4 BRI ER TRERNRZRIER

BRI TR A 5 EIH R R R e i
TR T HE S, FEfF 95% DL R TR 5@
B, 1R 40% MTTIBUYE BT R AT, &
1500 BJTE DA A LA 60%;  ATTT 45 M HA R T
SREHBET ISy, At 40%; EZHIF BT E s
R, TEEAEIN 10% (E KRG

MERRESEEE, PAI T RA “HRBET + BT



IREFAREEE -£09% - £198 - 202510 A

BEARELE, T AR RN IERANER, SRR A
R POR TEHHENBR A R S BN A AN, =
BT RESRT il RIS, 2 APRICRTE
BETHEOR, hEEE TS At N2 IS BT
SERPRBET AL, EFTHTE P

5 BRill 35 IR AR E R I E &
5.1 XEHIMEZR

(—) FEMECRLH: B 2025 ik ErP 154 KR
PSRRI, VETA T A+ Z5 0 PHETBERERTR S M
0.4kWh/ VRIS 0.3kWh/ ¥R, BELEEEAFARMET 11T 5E A2
SEERTHTISS.

(Z) MBI ER: R TIREA NS BEES HE
T BT SATEIAAREE T, Rl iRz FI A I B &
SMEIANHET 5 T, XFHbE O SRR T
XIE SN o

(=) JHRTRFG: RRMETRERXS Pt —k”
TR, Hid 80% 1O A R Bk SR B I 1%
FRIERE, M TIRRARM “B—TIE" 1 “IEETIg”
Fos

(PU) pleAs s . EARREMTREN A T E,
1H 50% DL - R BAS s BRI HAE K2, AR m e FeoR
AL RERE FI% 15%, RROAMEMTLER IR, &K
K.

52 HAREREHE

(—) TREMLF e FAXMET 18T PTC Jo 5 XA
MR RERCED, LIl BT, REREA Bt — PR IE
0.25kWh/ RUDLR 5 iy e D3 5 7 0 e e e AR H2 e B
R, FHARERERFIR 20%,

(=) HeEERD: A REERAES Al B,
TESEASIT, WRIEEEME . fEENEEEE
SHHHET R, VO T EAE S B A R iz R 7

(=) 2R TR ENTE. BRWRIIEERE
Ahe, EERTESSERESS, PUETS8RIMEYES
Rzl WRIETRE Y DA 224 Tk ¥,

(PU) BT $EH T R py Tk, F e]
RIETR BT 258, WMPASSHIET T A FANHBET,
FER A A A, BRRGERA P
6 Fit5EIN
6.1 EELip

(—) BN ERTIEEAREE NS BERET1T
BE(HCRATR, DOER T AIRTR; PSS ETi6E S
SRS, SRR R s AR DLE L
iGN A TS F ) S E R R E R A S
FFEm; Bal T Re PR EHIRE R, 2
Bk 1,

() BARERZZHERNENG: FHECRRERERR

2, WHHENERNNERCHE, THTRTRE 1SR, R
MISETIHER, SRR ARSI RORERZR M,
(=) ARREAKA “m=RTT6e + HaREAl” ik,
TR RIS ERMACP AR O TS T), SRS
PRBETRTE R S him T R L S = 1

6.2 1Tl N
(—) HRWILTTIAN: PR B AT R RERE

Pttt R BLE 5 B REIR P IR AR s S iR L

mE ST MR, $RTHIRM R SR XI5

SRt AR AR MBI S5, AdERR Tt

BahTH IR B EERE

(=) T iRk AEE. IS enis

s HET R, SRIETTRE STRE LY ek E s d

FINTEIRRNILAL, S s AR RERR T 0 S MEEAR

KRB, OIS TR AR

(=) SRIRHENE: $ERIH DR ErP 55481,

KT RN AT OIS &, B BOR G e HaE

REEREDK, BT AN

BEH

(1] SRERAN. S RDR L TR BRI A R SR, FERHY, 2022,
(4): 68-72.

[2] Z40M, FREE BB R TR S 40T 0], FR.Rs, 2023,
(3): 70-72.

[3] Wm0 58 A T A MR Db T 15 A G IR T[]
HUBL TR, 2021, 57(12): 156-163

[4]  Focd, Bk PemeUXALIE X HERORI I e 2 0], ¢
R, 2023, (3): 108-111.

[5] RRMSER 2. 2024FE ROMPEREAL T R & RIS [R]. 11 &
FER: BRINZE APz, 2024,

[6] Schmidt K, Miiller J. Energy efficiency analysis of different
dishwasher drying technologies[J]. Energy and Buildings, 2022,
265:112189.

[7] Bosch Home Appliances. PerfectDry technology: Zeolite drying
system white paper[R]. Munich: Bosch Group, 2023.

[8] Siemens Home Appliances. Hot air drying vs. condensation drying:
Performance comparison[R]. Berlin: Siemens AG, 2023.

[91 Meyer S, Klein A. Consumer preferences for dishwasher drying
functions in Europe[J]. Journal of Consumer Studies, 2022, 46(2):
389-402.

[10] European Commission. 2025 ErP Directive for household
dishwashers|[EB/OL]. https://ec.europa.eu/energy/efficiency/erp
en, 2024-03-15.

(1] XS, FRAH. Pemiiil A 20T F TR BRI BRSSP 5 D).
SRR, 2024, (2): 89-93.

[12] ACKEEE. PeBibLL I s R E R SRORBEAASHR]. db5:
AR, 2025,

[13] Miele & Cie. High-end dishwasher drying performance test
report[R]. Giitersloh: Miele Group, 2023.

99



