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REPORT NO. 102320670CRT-001h

SOUND OUTPUT MEASUREMENTS ON
SIX INVERTER GENERATOR SAMPLES

RENDERED TO
GENERAC POWER SYSTEMS, INC.
S45 W29290 HIGHWAY 59
WAUKESHA, WI 53189

INTRODUCTION

This report gives the results of sound output measurements of six inverter generator
samples. The Generac samples were production samples selected from the production
line by a representative of Intertek, sealed with selection tape, and sent to Intertek.
They were received at the laboratories on October 15, 2015. The Honda samples were
purchased by Intertek through a known retailer and were received at the laboratories on
October 16, 2015. The samples appeared to be in new unused condition.

AUTHORIZATION

Signed Intertek Quotation No. Qu-00647368

INTERTEK SUMMARY

Intertek is a leading quality solutions provider to industries worldwide. From auditing
and inspection, to testing, training, advisory, quality assurance and certification, Intertek
adds value for its customers by helping improve the quality and safety of their products,
assets and processes. With a network of more than 1,000 laboratories and offices and
over 38,000 people in more than 100 countries, Intertek supports companies’ success in
the global marketplace by helping customers to meet end users’ expectations for safety,
sustainability, performance, integrity and desirability in virtually any market worldwide.

Visit www.intertek.com

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in
accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized to copy or
distribute Intertek’s Reports and then only in their entirety, and the Client shall not use the Reports in a misleading manner. Client further agrees and
understands that reliance upon the Reports is limited to the representations made therein. In the event any portion of this report becomes public,
including but not limited to press releases, articles, and marketing material, without prior written consent from Intertek, Intertek will enforce the
reproduction of the report in its entirety by making the full report public. Any use of the Intertek name or one of its marks for the sale or advertisement
of the tested material, product or service must first be approved in writing by Intertek. The observations and test results in this report are relevant only
to the sample tested. Should Customer use an Intertek Report, in whole or in part, in such a manner as to involve Intertek in legal controversy or to
adversely affect Intertek’s reputation, it shall be Intertek’s right to utilize any and all Customer information, including, but not limited to, data, records,
instructions, notations, samples or documents within Intertek’s custody and control which relate to the customer for the purpose of offering any
necessary defense or rebuttal to such circumstances. This report by itself does not imply that the material, product, or service is or has ever been

under an Intertek certification program.
GFT-OP-10b (12 April 2013)
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TEST METHOD

The laboratory method used in conducting these tests is in accordance with ISO 9614-
2, “Acoustics - Determination of Sound Power Levels of Noise Sources Using Sound
Intensity - Part 2: Measurement by Scanning”

Data was obtained on a 01dB Symphonie Digital Frequency Analyzer and GRAS sound
intensity probe. The testing was completed outdoors in a large open field with a cut
grass ground surface. The nearest building was 60 feet away and was not parallel to
any side of the test being conducted.

Load banks were spaced far enough away to not contribute to the noise generated by
the generator. The loading equipment consisted of one resistive load banks monitored
with a Yokogawa YT210 power analyzer. The temperature and humidity was measured
with a digital thermohygrometer.

This report is for the exclusive use of Intertek's Client and is provided pursuant to the agreement between Intertek and its Client. Intertek's
responsibility and liability are limited to the terms and conditions of the agreement. Intertek assumes no liability to any party, other than to the Client in
accordance with the agreement, for any loss, expense or damage occasioned by the use of this report. Only the Client is authorized to copy or
distribute Intertek’s Reports and then only in their entirety, and the Client shall not use the Reports in a misleading manner. Client further agrees and
understands that reliance upon the Reports is limited to the representations made therein. In the event any portion of this report becomes public,
including but not limited to press releases, articles, and marketing material, without prior written consent from Intertek, Intertek will enforce the
reproduction of the report in its entirety by making the full report public. Any use of the Intertek name or one of its marks for the sale or advertisement
of the tested material, product or service must first be approved in writing by Intertek. The observations and test results in this report are relevant only
to the sample tested. Should Customer use an Intertek Report, in whole or in part, in such a manner as to involve Intertek in legal controversy or to
adversely affect Intertek’s reputation, it shall be Intertek’s right to utilize any and all Customer information, including, but not limited to, data, records,
instructions, notations, samples or documents within Intertek’s custody and control which relate to the customer for the purpose of offering any
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TEST METHOD (Continued)

The samples were scanned via the parallel piped method with a scan surface on each
side and the top of the test sample at a distance of 0.5 meters. The testing was
conducted on October 20, 2015 and October 21, 2015. The front of the sample is
defined as the side with the electrical connections.

EQUIPMENT LIST

Calibration Calibration

Description Serial Number Date Due Date

01dB Digital Frequency 1817 5/1/2015 5/1/2016

Analyzer
GRAS Type 41Al 49941/49942 4/30/2015 4/30/2016
Intensity Microphone Set

B&K Type 4231 calibrator 2130586 3/30/2015 3/30/2016
Power Analyzer YT210 2534GA961 11/24/2014 11/24/2015
Extech Thermohygrometer E532 10/10/2015 10/10/2016

PRECISION

The estimated upper limits of the standard deviations of reproducibility of sound power
levels determined in accordance with the standard are given below:

Estimated upper values of
Band width Midband frequencies (Hz) standard deviation
reproducibility (dB)
One-third octave 50 to 160 3.0
200 to 315 2.0
400 to 5000 1.5
6300 to 10000 25
Octave 63-125 3.0
250 2.0
500 to 4000 1.5
8000 25
A-weighted 1.5'

Applicable to a source which emits noise with a relatively “flat” spectrum in the frequency range 63 Hz to
10000 Hz.

*During a round robin test with the intensity probe measurements done within very close
time frame and at similar conditions showed an A-Weighted repeatability of plus or
minus 0.3 dBA when calculated from 50 Hz through 10000 Hz on 10 samples.

DESCRIPTION OF TEST SPECIMENS

The test specimens consisted of 6 generator samples. The Generac samples were
identified with model number iQ2000, the serial numbers are listed in the table below.
These samples were identified as production test units. The Honda test samples were
identified with model number EU2000i, the serial numbers are listed in the table below.
The samples were labelled a through f.

GFT-OP-10b (12 April 2013).
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PARAMETERS
The following parameters are controlled
Value Description Units Method MU
Power Load Bank Watt Load Bank 0.5%
The following parameters are monitored
Value Description Units Method MU
Dry Bulb Air
Temperature Temperature Deg F | Thermohygrometer 2%
Relative
Humidity Humidity % RH | Thermohygrometer 3%
Voltage Line Voltage Vac Power Analyzer 0.2%
Sound Pressure
Level (re: 20 See
Sound micropascals) decibels 01dB Analyzer Table
SAMPLE ACQUISITION
Samples acquired by Intertek and supplied by the client:
Purchase
Sample # Description Serial # Location Date Condition
Honda
A Generator EACT-1361093 I;( nO\(\lln 10/16/2015 New
EU2000i etailer
Honda
B Generator | EACT-1361095 Fl{(noyxlm 10/16/2015 | New
EU2000i etailer
Honda
C Generator EACT-1361094 I;(nO\.Alln 10/16/2015 New
EU2000i etailer
Generac Selected At
D Generator 9948820 Client 10/15/2015 New
iQ2000 / 006660 Production Line
Generac Selected At
E Generator 9937649 Client 10/15/2015 New
iQ2000 / 006660 Production Line
Generac Selected At
F Generator 9948858 Client 10/15/2015 New
iQ2000 / 006660 Production Line

Samples D through F were production samples selected from the production line by a representative of
Intertek, sealed with selection tape, and sent to Intertek.

HYPOTHESIS

Benchmark and Non-Standard test Report: Report must be reproduced in its entirety

Sound testing will be conducted and the results presented per the requirements of the test standard. If
the samples are statistically significantly different then it will be declared in the final results at the 50%
load condition from the face of the test sample only. If the samples are not statistically significantly
different then that will be the stated result. The load condition will be set via a constant resistance load
provided by a load bank.

GFT-OP-10b (12 April 2013).
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RESULTS OF TESTS
Sound Power Level
Front
Sample ID Test Condition Sound Power Level, dBA (re: 10 picoWatt)
A 50% - 18.9 Ohms 70.6
B 50% - 19.1 Ohms 70.8
C 50% - 19.1 Ohms 70.8
D 50% - 19.1 Ohms 69.3
E 50% - 19.1 Ohms 69.7
F 50% - 18.9 Ohms 70.0
Sound Pressure Level at 9 feet
Front
Sample ID Test Condition Sound Pressure Level, dBA (re: 20 yPa)
A 50% - 18.9 Ohms 53.8
B 50% - 19.1 Ohms 54.0
C 50% - 19.1 Ohms 54.0
D 50% - 19.1 Ohms 52.6
E 50% - 19.1 Ohms 53.0
F 50% - 18.9 Ohms 53.2
Sound Pressure Level at 23 feet
Front
Sample ID Test Condition Sound Pressure Level, dBA (re: 20 yPa)
A 50% - 18.9 Ohms 45.7
B 50% - 19.1 Ohms 45.8
C 50% - 19.1 Ohms 45.9
D 50% - 19.1 Ohms 44.4
E 50% - 19.1 Ohms 44.8
F 50% - 18.9 Ohms 45.1

SAMPLE A — Specific Test Conditions

Sample ID Test Condition Measured Load (Watt) | Output Voltage
A 50% - 18.9 Ohms 801 123.0
B 50% - 19.1 Ohms 791 122.9
C 50% - 19.1 Ohms 790 122.8
D 50% - 19.1 Ohms 744 119.2
E 50% - 19.1 Ohms 747 119.4
F 50% - 18.9 Ohms 745 118.8

Sound pressure levels calculated using formula 25 from the ASHRAE handbook 2013
with an estimated Q factor of 2 representing a free field over a reflecting plane

condition.

GFT-OP-10b (12 April 2013).

Benchmark and Non-Standard test Report: Report must be reproduced in its entirety



Generac Report No.: 102320670CRT-001h
Date: November 2, 2015 Page 8 of 8

ANALYSIS OF RESULTS AT 50% LOAD CONDITION

Sample ID/Group # | dBA @ 50% Load* Average dBA of Standard Deviation
Group”
A/1 70.6 70.7 0.1
B/1 70.8
C/1 70.8
D/2 69.3 69.7 0.4
E/2 69.7
F/2 70.0

*Sound Power levels in dBA referenced to 1072 W.

REMARKS

1. Ambient Temperature: 60— 64 °F
2. Relative Humidity: 38 —40%

CONCLUSION

The hypothesis for this testing states that if a particular unit is statistically significantly
different it will be declared in the results. The finding of the measurements was that at a
50% load condition measuring from the face of the test sample the Generac randomly
selected sample group (D, E, and F) measured statistically quieter versus the Honda
randomly selected sample group (A, B, and C).

Statement 1:
(AverageGroupl — AverageGroup2) > (2 * StandardDeviationGroupl + 2 * StandardDeviationGroupZ)

Report Approved by: Report Reviewed By:

Brian Cyr James R. Kline

Engineer Engineer/Quality Supervisor
Acoustical Testing Acoustical Testing

Attachments: None
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