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Abstract Load-based dynamic energy efficiency testing is recognized as a next-generation performance evaluation method in the room
air conditioner industry. The related standards contain two parts: dynamic energy efficiency testing and dynamic energy efficiency
calculation. However, various approaches exist for implementing these in current research. This study aimed to provide technical
suggestions for the formulation of dynamic energy efficiency standards for air conditioners in China by summarizing and comparing the
results of relevant domestic and international research. The virtual building load method was adopted for the dynamic energy efficiency
testing method, and three load rates were used: the rated load, an intermediate load, and the minimum load. The indoor temperature was
updated using a single-node model of the heat and moisture capacitance values. To determine the dynamic energy efficiency, the dynamic
annual performance factor could be calculated by interpolating the load and energy efficiency. A simplified linear model was used for the
load, and the model of the operating time was based on the time statistics for annual operation. Some key parameters (e. g. , the heat
capacitance,, moisture capacilance, and outdoor temperature bin distribution) still need to be determined based on domestic conditions.
Future work could focus on improving the repeatability and could include the use of big data analysis to determine the outdoor temperature
bin distribution, zoning based on climate regions, and the introduction of carbon emission evaluation metrics.

Keywords room air conditioner; dynamic testing; energy-efficiency standard ; building-load model

G la) 25 8 g CRTAR : 25 A )M B SR rp . P
LA s AT TR ) OB i f At , L B RE [l A s 1) 2 9 5% 1) BE S50PF- i 14 2 AN W 52 3, AH
FERY FE Lz " TP SR IS TR L R IE AN U5 i 2 N COP (E BE & %L, coefficient of
AR Rk 5 “mrerh A H bR 2OCE B Rt i performance ) 3, EER (BEZX Lt , energy efficiency ratio)
SERR A BRAY P 1) 2 SR RE ROV T A B WS TOUIERE B A0 K SEER (1l v 225 BE RN

Wk H41:2025-07-18 ;& 0] H 41 .2025-10-15; 5351 H 1. 2025-10-17



FERLR | seasonal energy efficiency ratio) . HSPF ( fil] #4
7% 17 HE VR 14 #E BX % |, heating seasonal performance
factor) . APF (= 4F BE R TH #E X% , annual performance
factor) 55 2 T HUALHYZE-G A0 SR, AT A fE
R 5 125 38 2 00 23 8 4% B R S P RE AT 3L, 7
ML R b, FEARBLATAS  IXUBLAFG 3 26 42 i) 2 B 14 vk
BB R E A BAESEBRis AT, bRl S 8ok
B2 A o 9B SR I = A B e 2 A 2l 2
PR RRZSIR 5 VR RE % DB A ] S X 2 i
P RE A0 52 ), X LV 0 S ol 2 8] i 78 S PRz 47 45 F
PR ESLREREKF . BRIk REIN KA SRR, 2= A
i SEPRIE AT BB B TR S I A AR PR (B i A7 7
20% LA b 22 , ff A AS BERCTAN 46 b AT RE 2515 5
28 PR g BB e

R it R 23 ] s A A RE RN 15 52 P A7 IR S
BB Ay 8], —Be i 4t 1 B T 07 7Y 3 2R RE
R o 2T 125 A O S B (S ) s ]
fexd R IEAT WA N, SR AT S S HOB T, Al
i TR BE R B F 4R R BOE S . SIS RERE 2 H
WA NI — s R RE P 7 i, RE R E )
AT bR TR,

2T PN Ah Sl 2 RERCRR 1 B T AR AN TR
AIBORBRER o X TRy 58, PR R TR S A
T, TSR (ISOM TN SR FHY R 400 2l 57 67 i 125 5
D0 R T R & I N B B R R g L BT
RIS IS0 I SR FH ] Al 4 B i B R 5 AR HETE 2
P SR 5 1 A RB A SR E , DK T
DL UM R A RERLTH R 7 AR A 5 4 A ]

I B AE i B oA E PR L Se it 5 ] St
P B4 3 25 BERCPR HE R, 75 20 A O AT VR4S .
ARSCRTER AT 3 S BB BUER , 73 AT 3
A RERARE (B 50 Y5 BV 5 A R 2 4k, 3R
J 1) 23 8 2% 2h A8 RE bR T OB 1T L 58 38 S 96 ik T4
PR AR o

1 BB KM iR

1.1 S5 ae M BE AR R TE

A RERCIK A EEAR AR AN 1 B, 5B 1Y
T2 APF ML, 3l 25 BE A5 45 4 A4 o3 S 2 36
BURRERLTTH A PR 23

TE Bl 2 R T, 2 R 4 4 IR P ) 4 5
W AZ AT, () I I T e MR 0 iy A5E 281 i) = R 00 o
AT o 3 PR ILEE A 2 R 05 Al v AR R G A S T
ANWTSEHT, IF R T — I 22023 g B PERE L A0 A Wy
A B 2= I T OIS e AR — T
J— 2 J—

SEMIT A LA S |, #E47 3h S BERUE DAPF
(dynamic annual performance factor) fJ 115 . shZ& i
B AR AR 2% 0 32 0 1 2 8 24 1 RE L 7 A ASE AL A
M I (RIS R e IR — o O (E DT IR 21

( FhasteanidArs )
™y
[ wlfeToiss |
1
| B
¥ ' ¥
S BRI B H S
PEbIE iB1 T RS

(]
=R

EBNMRELRIFHS

AT —T8

FRAEMEAZER . AL
A IR PR R R S

v
( hzsaesoniisok )
B 1 shaSaemit B AR R

Fig.1 Basic process of dynamic energy efficiency test
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Tab.1 Comparison of research findings and technical approaches on load-based testing
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Fig.2 Dynamic energy efficiency test method
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Tab.2 Comparison of cooling test conditions
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Tab.4 Comparison of heat capacitance and moisture
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Tab.5 Comparison of parameters in load models
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Fig.4 Comparison of outdoor temperature bin distribution
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