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Research on Testing Method of Energy Efficiency for AC Electric Fans
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( Metrology Institute of Jiangsu,Nanjing 210007 , China)

Abstract: According to the testing method from Chinese Nationgal Standard GB/T 13380-2007 with the title as AC
electric fans and regulator(TEC 60879 :1986,MOD) ,we analyze the influence of testing equipment, validate the data of
testing results,,and ultimately get the uncertainty of measurement so as to evaluate the reliability of testing results. At last
we suggest to improve method for testing equipment according to the existing laboratory level.
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Table 1 Energy efficiency grades for AC electric fans

FAE/ AERME/ (m*/ (min-W) )

e - -
mm 1% 2% 3%
A 0.71  0.60  0.54 o -
gt 20 063 051 0.45 G S
_______________ o
mAsl o 0.84 0.70  0.64
/&0 0.65  0.57  0.50
G o, g AL o 091079 0.74 f
B oRER L & Al 0.72 0.6  0.54
HuE P 4 300 0.98 0.8  0.80
350 1.08  0.95  0.90 i
st 400 1.25  1.06  1.00
FR450 0 142 119 110 Bl RBENENEHRNEEREE
500 1.45 1.25 113 Fig.1 Layout of automatic energy efficiency testing
600 1.65  1.43  1.30

room for AC electric fans

TSI, M BE 2 e RIZE 20 mm 2245 T AR T G I ) LA 40 mm (Y3 5 15 5 /KT B 2O R T
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P, XU B ) RSB T L . R A1 3 I i i e TR (S e R A«
n=( 2, Q)/P, (2)
X, NASH AR B RERL % 5 Y, Q 38 T JXUR Y A XU/ (m®/min ) 5 POk 38 3 FRLJRURR B4 % A 2
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ﬁn %:z 2 F)]"/T\‘ Table 2 Testing data of total air flow for AC electric fans
2.1.1 BREFERATHE A XIFT WYL B Y 0/ (m?/min)
SEPrASIN R AT — R, DR AR B D1 28R 2 1 62.30
A 200 2 B I N E N 2 61.40
3 63.70
2 (20 - X0 : -
i=1 3 . .
= = 1 16 / .
u, ( Z Q) — m’/min ) o 50
2.1.2 BREARERHLEB EIFLT FHE 62.50
F2 8 GB/T 13380-2007 M HLSE , KU A fifi FH IS b i 2 1.16

e X AR 526 2 158 FH— 3k 435 -2 BUHHAE RGN, S K AU FIR 22 M £(0. 1 m/s+0. 015 x M AH) , %
BRI A AR B 3 s n 3% 3 R,

ARG 5 X AN R FE AR ST, R e 3 A ARG i i XU AN 22 T, A5 380 XA 5 | A B B XU AN A
EFEN0.888 m’/min.
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Table 3 Uncertainty for air flow testing caused by anemoscope

I 5 5 SEH R V/ (m/min) G AR E B V/ (m/min) RIPFES/m? WA E B u,/ (m®/min)
1 216.98 5.34 0.005 0.027
2 213.88 5.32 0.0151 0.080
3 210.22 5.28 0.0251 0.133
4 200. 12 5.20 0.0352 0.183
5 178.12 5.01 0.0452 0.226
6 152.53 4.79 0.0553 0.265
7 127.13 4.57 0.0653 0.298
8 97.54 4.31 0.0754 0.325
9 72.31 4.09 0.0855 0.350
10 48.02 3.88 0.0955 0.371
11 30.72 3.73 0.1055 0.394

2.1.3 RBREARMERH T AR

PRI Ay i R A 1 D R XU A S A A AN o B AR B ST, R AN S T A D 45 380 79 DR R ke 1) AL
A RAWEER u( Y, Q)= Jui( X Q) +u3( X Q) =1.461 m*/min.

B LA 2 ity RS2 (A5 3 B R R AR AN E N w, (Y, Q)=2.334%.
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IR 5 h A A B s = (2) | ol LAAS B RE R A AH X FR AE A 2 JE

un(m) =1y D, Q) +ul,(P). (3)

SIS P IR HARE R WT210, fie K fe iR 25 4 +(0. 1% Rd+0. 1% Fs) , #0 B 55 % 5 2 %
H55 W iRE R YR HSEEE 0.5 A £, Bl E R0 100 W, i 1675 2 B R e iF iR 22 0 +0. 155
W, DR IR 22 R P24 0 A0 38 o 15T A5 D830 AR S AN 2 BE R cu,,(P) = 0. 163%.

M (3) 115 uy(n)= Ju*( Y Q) +u’(P) =2.34%.
B R TR k=2, 35 B XU BESL Y R AIXT R E R U, =4. 68% , (k=2).
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m’/(min- W) ,$ZEPT i G40 R 15.2% . FEIA S MR B AT EE U, =4.68% (k=2) REfE i
SRR 173, K25 Rl 58 0. (HE i W EEER 1, 12805 i KU A 2 905 3 RBERLZ 1Al 22 HA 0. 06
m®/ (min-W) , #2205 2 ZLRERAE P o5 1 0 LU AR 6% |, A SR AE 12 X I [l RE FHAS R GE i | AN ff o 3 e oot
TR 172, 0] RES 45 I 2 25 A5 R ). FEASTR B AT FEX AT 2 B 0 XU %) Bl 1 2 A3 L XL
AR SIS LA B % T BT A 1915 25 56 PR 38 25 B 2% | TR A 3K 6 R R AN o2 B L AR R AE A 2807
FE Y SRR A 1% 2 A DR R 0T XU RE AR I 285 SR 25 ELEERg A, OF W] R 5 A /0 L. 2 4TI — 3
SN E R AN e AT K.
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R R 9 B PN e K AR 22 A 1% 64T 400 mm B9 45 B BEA 7RG 00 3 A i B BUFS: 1 AR B 1 — Bk

(2) FHE 7 B 2 X B EA TR B, LA B 35 (5 A% B A B2 | U/ MO A 1R 22 BT 5 S ) AT o TR %

(3) FHASE T e T e 1) S5 30 2 r VR R 40 AT FEL TR, ™A 42 TRV 0 0 3 , A 280l A0 i 25 SR i B A
PR 2=,




Y 45 S L KU REASAS: I 5 YA SR

O ARG A A B S A SRy 8 2 o, 283 =07 T R SOk EORT HEAT A I S o0 B, 10 45 2R
4 . A DUZE IR0 SRS B0 e AR P S ) P B R E B2 0. 85 m®/min,
x4 HHRBERTREREZXERNBIE

82 GEWARL G
Table 4 Testing data of total air flow for AC electric
fans under improved device
40 mm WL n B Y 0/ (m*/min)
—> [-— Y AY 13
RGEAL T 1 63.40
L] = - = - ] = - - = - [

2 62.10

3 61.90

4 62.40

5 61.60

6 63.70

B2 B RES R SR A 62.50

= ST i
Fig.2 layout of improved anemometer and guide rail i e O 22 0.85

WRPER 3 AR AT O7 125, AR B G AT A B SR AR E R 0. 12 m?/min.

AR 3 10 B R B T i, AT AR SR XU IR AR AT R w,, (D, 0)=1.37%.

B CHT IR DA R A ANH E B 0. 163% , 15 21 9 I 52 U o KU BEZSCA AR A ANB E LA,y () =
1.38%.

W RN T k=2, 153 2505 B Jm i XU BERL T AR AN E N U, =2.76% , (k=2).
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