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TEST SUMMARY

4.1.1 HARMONICS ONAC MAINS
Result:
Passed
4.1.2 VOLTAGE CHANGES VOLTAGE FLUCTUATIONS AND FLICKER ONAC MAINS
Result:
Passed
4.1.3 MAINS TERMINAL CONTINUOUSDISTURBANCEV OLTAGE
Result:
Passed
4.1.4 DISCONTINUOUSINTERFERENCE ONAC MAINS
Result:
N/A
4.2.1 DISTURBANCEPOWER
Result:
Passed
5 IMMUNITY
Result:
Passed




N ; ®
A TUVRheinland
Produkte
Products
Prufbericht - Nr.: 1500606066 008 Seite 3 von 19
Test Report No.: Page 3 of 19
1 LIS LIRS I =1 T 4
1.1 B =TS I X 1 =5 4
1.2 LIST OFTEST ANDMEASUREMENTINSTRUMENTS. . .cuutiiitnieitteeetnieetieeetaeeeeanesssaseratnsesaneserneeesneesaneseen 4
2 GENERAL PRODUCT INFORMATION ...eu ittt ettt e e e e et e e et s s s ea e e st e e st s e eaaaeeeen 5
2.1 PRODUCTFUNCTION AND INTENDED USE......cuuiiitiiiiiiiiie et eee et e et s s s et e s s e e st e s e et e s e ean s et enans 5
2.2 RATINGS AND SYSTEM DETAILS . ttiitiiit it et et et e e et et e e e e s e et e e s e et e s e e bt saa e e s e st e ean s et sbneaanesnns 5
2.3 INDEPENDENTOPERATIONIMODES. . ..uiittiiitiitiiieiie it et e et e e et ssa s e s et s e s e et e san s st s et e ra s st esassansenns 5
2.4 NOISE GENERATING AND NOISE SUPPRESSINGPARTS . ...tuieitiieieiee et ee e e eee e s ete e e etaesesanaesaaeesenseeennesens 5
25 SUBMITTED DOCUMENTS ..t ittt eeiete ettt ettt e e e e e e e e e e e e e et s e e et e e et e e eaa e s s e e s ta s estn e esanseranneesenseesnnaereen 5
3 TEST SET-UP AND OPERATION MODES ... oottt e e e e e s e eaans 6
3.1 PRINCIPLE OFCONFIGURATION SELECTION ...uuuittttieetteteteeetaeeeeaneestaeeeansessaneestaeeessnssssnseeteseensssaneerenns 6
3.2 PHYSICAL CONFIGURATION FORTESTING ...euuitttittietttttteeteetntssneesaestnsssnessasasasstsssessnsstsesnessssesneesnessneees 6
3.3 TESTOPERATION AND TEST SOFTWARE . ... uituittittietaetta et eetesa e et ettt esasattesae sttt sttessasansesnessnsesneasnersnes 6
3.4 SPECIAL ACCESSORIES ANDAUXILIARY BEQUIPMENT ..uuiitiiiiiii et cee et e st s st e st s e e st e san s ea e st een 6
3.5 COUNTERMEASURES TO ACHIEVEEMC COMPLIANCE ... uittiitiitee i ee e s e e e s s e e e s s st s et s sberasabeeans 6
4 TEST RESULTS E M IS S T O N oottt e e e e e e e et e e et e e e e e s et eeeans 7
4.1 EMISSION IN THEFREQUENCYRANGE UP TO30IMHZ . .cvvnieiieee e 7
41.1 HarmMOoNICS 0N AC MaAINS.......ccouiiireieieeeittieieee sttt e steestaeeseessatesseeesbeessseesabteesasesssesssssessbtesssesesseessnsessnes 7
4.1.2  Voltage changes, voltage fluctuations and flicker 0N AC MaiNS........cceevvereeeereeresesiese s seeseenee s 9
413 Mains Terminal Continuous Disturbance VOITage. .........ccooeueiereieieneeeeie e 10
414 Discontinuous INterferenCe 0N AC IMAINS.........oooicuiii i ceee e eetie e eeee e e s s e e s ssta e e s ssateesssbeeesssbeeessnes 13
4.2 EMISSION IN THE FREQUENCYRANGE ABOVE SOMHZ....cvviiiiiiee et 14
421 DISIUTDANCE POWET ...ttt ettt e et e e et e s et b e e s saee e e s sabeeessbeeessaenessssbeeessbenesannes 14
5 TEST RESULTS IIM IM U N LT Y ottt e et e et e e e e e e e e e e et e e e e e e s beeeean e e eanneenaas 16
6 PHOTOGRAPHS OF THE TEST SET-UP ...ouiiiiiii ettt e e eeea e s e e s ebeeeaaaas 17
7 [ ISR IO ] 172 = I N 19
8 LIST OF FIGURES . ...ttt et e et e e e et e e e e et e e et e e et e e eaa e s et eesaeeeaneeees 91
9 LIST OF PHOTOGRAPHS ..ottt ettt e et e et e e e e e e e b e e et s e eaa e e st e esan e sanneeees 19




A TUVRheinland®

Produkte
Products

Prufbericht - Nr.: 1500606066 008 Seite 4 von 19

Test Report No.: Page 4 of 19

1 Test Sites

1.1 Test Facllities

Laboratory: TUV Rheinland (Shanghai) Co., Ltd.
Address: 10-15/F, Huatsing Building, No. 88, Lane77, West Guangzhong Road
Zhabei District, Shanghai 200072, P.R.China

The used test equipment is in accordance with CIBRR series standards for measurement
of radio interference.

1.2 List of Test and Measurement Instruments

Table 1: List of Test and Measurement Equipment

No. Equipment Model Inventory no. |Cal. due date
1 EMI test receiver ESIB26 100227 10.06.20{10
2 | Artificial mains network NNB 42 04/10048 25.02120
3 | Absorbing clamp AMZ 41 20356 23.10.2010
Harmonic emission/voltage .
4 | fluctuation and flicker tes? Profline 2105-4001 55907872292| 10.06.2010
system 413-LNS
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2 General Product Information

2.1 Product Function and Intended Use

The EUT (equipment under test) is an air pump fardehold and similar use. For the further
information, refer to the user’'s manual.

2.2 Ratings and System Details

System input voltage : AC 220-240V
Frequency . 9S0Hz

Rated input . 85W
Protection class o

2.3 Independent Operation Modes

The basic operation modes are: “On” or “Off”, witligpower regulation means.
Refer to the circuit diagram for further informatio

2.4 Noise Generating and Noise Suppressing Parts
Refer to the circuit diagram for further informatio

2.5 Submitted Documents
Rating label and circuit diagram.
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3 Test Set-up and Operation Modes

3.1

3.2

3.3

3.4

3.5

Principle of Configuration Selection

Emission: The equipment under test (EUT) was configucethéasure its highest possil]
emission level. The test conditions were adaptedrdingly in reference to the instructio
for use.

Refer to the related paragraph of this report.

Immunity:

Refer to the related paragraph of this report.

Physical Configuration for Testing

Refer to the related paragraph of this report.

Test Operation and Test Software

Refer to the related paragraph of this report. dftwsare was used.

Special Accessories and Auxiliary Equipment

None.

Countermeasures to achieve EMC Compliance

The tested sample contained noise suppressionit@paed inductors as described in circ
diagram. No special measure is employed to achleeesquirement.

e

it




A TUVRheinland®

Produkte
Products

Prufbericht - Nr.: 1500606066 008 Seite 7 von 19

Test Report No.: Page 7 of 19

4 TestResults EMISSION

4.1 Emission in the Frequency Range up to 30 MHz

4.1.1 Harmonics on AC Mains

| Result: |  Passed |
Date of testing . 25.08.2009
Test procedure : EN 61000-3-2:2006
Test duration : 2.5min
Harmonic order . 2— 48"
Frequencyrange : 0-—2kHz
Test voltage . AC 232.23V; 50Hz

Ambient condition : Temperature: 23.5°C; Relative humidity: 43%
Following are the measurement results, which wétained via an automatic measurem

system.
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Table 2 Harmonic currents measurement result

Equipment category: Class A;
Fundamental current I1: 0.415A; Power factor: 0;9%€ive input power: 96.0W.

Harmonic Measured result Limits Harms(max) | 150%Limit Result
order (A) (A) (A) (A)
2 0.001 1.080 0.002 1.620 Pass
3 0.038 2.300 0.040 3.450 Pass
4 0.001 0.430 0.001 0.645 Pass
5 0.005 1.140 0.005 1.710 Pass
6 0.001 0.300 0.001 0.450 Pass
7 0.002 0.770 0.002 1.155 Pass
8 0.001 0.230 0.001 0.345 Pass
9 0.001 0.400 0.001 0.600 Pass
10 0.001 0.184 0.001 0.276 Pass
11 0.001 0.330 0.001 0.495 Pass
12 0.001 0.153 0.001 0.230 Pass
13 0.001 0.210 0.001 0.315 Pass
14 0.001 0.131 0.001 0.197 Pass
15 0.001 0.150 0.001 0.225 Pass
16 0.001 0.115 0.001 0.173 Pass
17 0.001 0.132 0.001 0.199 Pass
18 0.001 0.102 0.001 0.153 Pass
19 0.001 0.118 0.001 0.178 Pass
20 0.001 0.092 0.001 0.138 Pass
21 0.001 0.107 0.001 0.161 Pass
22 0.001 0.084 0.001 0.125 Pass
23 0.001 0.098 0.001 0.147 Pass
24 0.001 0.077 0.001 0.115 Pass
25 0.001 0.090 0.001 0.135 Pass
26 0.001 0.071 0.001 0.106 Pass
27 0.001 0.083 0.001 0.125 Pass
28 0.001 0.066 0.001 0.099 Pass
29 0.001 0.078 0.001 0.116 Pass
30 0.001 0.061 0.001 0.092 Pass
31 0.001 0.073 0.001 0.109 Pass
32 0.001 0.058 0.001 0.086 Pass
33 0.001 0.068 0.001 0.102 Pass
34 0.001 0.054 0.001 0.081 Pass
35 0.001 0.064 0.002 0.096 Pass
36 0.001 0.051 0.001 0.077 Pass
37 0.001 0.061 0.002 0.091 Pass
38 0.001 0.048 0.001 0.073 Pass
39 0.001 0.058 0.001 0.087 Pass
40 0.000 0.046 0.001 0.069 Pass
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4.1.2 Voltage changes, voltage fluctuations and flickerroAC mains
| Passed |

| Result:

Date of testing : 25.08.2009
Test procedure : EN 61000-3-3:1995+A1+A2
Ambient condition : Temperature: 23.5°C; Relative humidity: 43%

According to the characteristics of the samplespetified by clause 5 of the basic standard,

following limits apply:
— the value ofi(t) during a voltage change shall not exceed 3.3%nfare than 500ms};

— the relative steady-state voltage chadgehall not exceed 3.3%;
- the maximum relative voltage changigy, shall not exceed 4%.

The measurement was carried in accordance with ABnef the basic standard. Followirjg
are the measurement results obtained via an autotesting system.

Table 3: Voltage fluctuations and flicker measuremet results

de drex (AVErage) d(t) P« Pit
Limits 3.3% 4% 3.3%/500ms N/A N/A
Result 0% 0.72% 1.42%/0ms - -
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4.1.3 Mains Terminal Continuous Disturbance Voltage
| Result: | Passed |
Date of testing . 25.08.2009
Test procedure . EN 55014-1:2006 and CISPR 16-1 series standards
Frequency range : 0.15- 30MHz
Kind of test site . shielded room
Ambient condition : Temperature: 23°C; Relative humidity: 43%
Test Setup
Input voltage . AC 264V; 50Hz
Operational mode : ON
Artificial hand . Applied
Earthing . No earthing. (as class Il equipment)

The measurement setup was made according to ENIEEQD06 in a shielded room.
The measurement equipment like test receivers,i-paak detector and Artificial Main

)

Network (AMN) are in compliance with CISPR 16-1iserstandards. The tested object was
operated under its rated voltage and its ratecu&egy. Prior to the measurements the fest

object operated about 15 minutes (warm-up) in orastabilize its operating conditions and

to ensure reliable measurement values.

measurement. Before measurement, a survey was wiaitke the EUT with or withou
artificial hand to determine in which state the maxm disturbance was obtained. And
measurement was made in the state the maximunrlohsice was obtained.

Furthermore an internal calibration with the testeiver was conducted prior to eIh

The tested object was set-up on a wooden table.EIHE was set 0.8m away from th

AMN. The cord longer than necessary to be connetdatie AMN was folded forth angl

back parallel so as to form a bundle with a lerggtween 0.3m and 0.4m. The EUT w
wrapped with artificial hand which was earthed tigio the AMN.

The Interference Voltage was determined accordingdause 5 of EN 55014-1:2006 whi
measuring the line and neutral conductor by turns.

The following figures and tables were those meakiiean automatic measuring syste
Both Quasi-Peak and Average Value were measureasiPeak and Average Value we
measured and listed respectively where they hadxanmum in previous scanning survey.
the Figures, ¥ means Quasi-Peak Value and “+” means Average &/allnich was
measured in final measurement.

e

e

as

le

m.
e
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Figure 1: Spectral Diagrams, Conducted Emission, TkHz - 30MHz, L
Level [dBuV]
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Final quasi-peak measurement results:
Frequency Level Transd Limit Margin
MHz dBuvV dB dBuv dB

0.160000 58.00 20.7 655 7.5
0.295000 39.10 20.6 60.4 21.3
0.320000 38.20 20.6 59.7 21.5
0.460000 35.10 20.3 56.7 21.6
0.540000 34.30 20.3 56.0 21.7
0.585000 33.00 20.3 56.0 23.0

Final average measurement results:
Frequency Level Transd Limit Margin
MHz dBuvV dB dBuvV dB

0.155000 44.70 20.7 58.6 13.9
0.500000 21.90 20.3 46.0 24.1
1.275000 18.30 20.2 46.0 27.7
3.805000 14.60 20.5 46.0 314
12.285000 16.30 21.0 50.0 33.7
22.415000 19.00 21.0 50.0 31.0
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Figure 2: Spectral Diagrams, Conducted Emission, TkHz - 30MHz, N

Level [dBuV]
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Final quasi-peak measurement results:
Frequency Level Transd Limit Margin
MHz dBuvV dB dBuvV dB

0.150000 60.80 20.6 66.0 5.2
0.170000 58.00 20.5 65.0 7.0
0.235000 47.30 20.4 62.3 14.9
0.965000 32.70 20.3 56.0 23.3
1.030000 33.00 20.2 56.0 23.0
1.305000 33.60 20.2 56.0 22.4

Final average measurement results:
Frequency Level Transd Limit Margin
MHz dBuvV dB dBuvV dB

0.150000 45.40 20.6 59.0 13.6
0.510000 20.90 20.4 46.0 25.1
1.190000 19.60 20.2 46.0 26.4
2.490000 15.10 20.2 46.0 30.9
10.205000 16.00 20.8 50.0 34.0
28.785000 20.50 21.2 50.0 29.5
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4.1.4 Discontinuous Interference on AC Mains
| Result: | NA |
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4.2 Emission in the Frequency Range above 30 MHz

4.2.1 Disturbance Power

| Result: | Passed |
Date of testing : 25.08.2009
Port . Mains
Basic standard . EN 55014-1:2006
Frequency range : 30— 300MHz
Limit : EN 55014-1:2006, clause 4.1.2
Ambient condition : Temperature: 24°C; Relative humidity: 43%
Test Setup
Input voltage . AC 264V; 50Hz
Operational mode : ON
Earthing : No earthing(as class Il equipment)

Measuring configuration and description

The measurement setup was made according to ENIS6EQ006.

CISPR 16-1 series standards. The test object hexs dygerated under its rated voltage and
rated frequency. Prior to the measurements the diejgicts operated about 10 minutes
(warm-up) in order to stabilize their operating dions and to ensure reliable
measurement values.

The measurement equipment like test receivers basarption clamp are in compliance Wi{h

Furthermore an internal calibration with the testeiver was conducted prior to each
measurement.

The Disturbance Power was determined accordingaase 6 of EN 55014-1:2006. The
length of power cord of EUT plus that of the extensord was 6.0m.

The measurement was performed by operating the BUTormal operation mode. The
figures and tables below were those measured iogkeation mode. Both Quasi-Peak gnd
Average Value were measured. In final measurem@ntmoving the absorption clamp
along the power supply cord and the extension-p@est from the test object, Quasi-Peak
and Average Value were measured and listed respgctivhere they had a maximum |n
previous scanning survey. In the Figures] means Quasi-Peak Value and “+” megns
Average Value which was measured in final measunéme
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Figure 3: Spectral Diagrams, Disturbance Power, Mais, 30 - 300MHz
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Final quasi-peak measurement results:
Frequency Level Transd Limit Margin
MHz dBpwW dB dBpw dB

30.000000 40.60 8.1 45.0 44
44.068136 36.60 8.9 455 8.9
74.368737 19.60 5.2 46.6 27.1
99.258517 22.20 5.2 476 254
142.004008 20.30 5.5 49.1 28.8
284.308617 18.00 6.1 544 36.4

Final average measurement results:
Frequency Level Transd Limit Margin
MHz dBpwW dB dBpw dB

30.000000 16.30 8.1 35.0 18.7
44.068136 1190 8.9 355 236
84.108216 8.50 5.2 37.0 28.5
100.881764 8.80 5.2 37.6 28.8
149.579158 9.10 5.8 39.4 30.3
288.637275 8.70 6.2 446 35.9
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5 TestResults MMUNITY

The immunity test was not necessary for the EUTabse it belongs to category | apparatus
according to EN 55014-2:1997+A1, i.e.,

“Category |: Apparatus containing no electronic tcoh circuitry, for example motof
operated appliances, toys, tools, heating apple&ace similar apparatus (such as UV and
IR radiators).
Electric circuits consisting of passive compongstsch as. radio interference suppresgion
capacitors or inductors, mains transformers andnsndrequency rectifiers) are ngpt
considered to be electronic control circuitry.”

According to clause 7.2.1 of EN 55014-2:1997;+he EUT is deemed to fulfill the relevant
immunity requirements without actual testing.
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6 Photographs of the Test Set-Up

Photograph 1: Set-up for measurement of harmonicsral voltage fluctuation

Photograph 2: Set-up for measurement of disturbanceoltage
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Photograph 3: Set-up for measurement of disturbancpower
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