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12

Measured Level [dB]
-9

Certificate Number 2023001643

1/3-Octave Self-Generated Noise

1.0

The SLM is set to low range and 20 dB gain.

Frequency [Hz]

6.30

8.00
10.00
12.50
16.00
20.00
25.00
31.50
40.00
50.00
63.00
80.00
100.00
125.00
160.00
200.00
250.00
315.00
400.00
500.00
630.00
800.00
1,000.00
1,250.00
1,600.00
2,000.00
2,500.00
3,150.00
4,000.00
5,000.00
6,300.00
8,000.00
10,000.00
12,500.00
16,000.00
20,000.00

‘Test Result [dB]

10.81
9.66
8.69
7.67
6.52
6.20
5.28
3.96
2.72
1.67
1.08
0.17

-1.02

-1.59

-2.49

-2.91

-4.10

-4.44

-4.81

-5.46

-5.96

-6.29

-6.53

-6.57

-6.52

-6.36

-5.89

-5.27

-4.48

-3.96

-3.72

-3.40

-2.89

-2.14

-1.21

-0.04

100.0
Frequency [Hz]

B Measured - Upper Limit

Upper limit [dB]

-- End of measurement results--

15.50
14.70
13.90
13.10
12.30
11.50
10.70
9.90
9.10
8.10
7.10
6.10
5.30
4.70
4.10
3.60
3.10
2.70
2.60
2.60
2.70
2.80
3.00
3.20
3.50
3.80
4.30
4.90
5.70
6.40
7.40
8.60
9.80
11.20
12.60
14.00

10000.0 100000.0

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023001643

-- End of Report--

Signatory: _Jaced Cannon
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Calibration Certificate

Certificate Number 2023001628

Customer:
The Modal Shop
10310 AeroHub Boulevard

Cincinnati, OH 45215, United States

Model Number 831 Procedure Number  D0001.8378

Serial Number 0003558 Technician Jacob Cannon

Test Results Pass Calibration Date 8 Feb 2023

. . Calibration Due

Initial Condition AS RECEIVED same as shipped Tampevsiiirs 2377 °C +0.25 °C

Description Larson Davis Model 831 Humidity 491 %RH 2.0 %RH
Class 1 Sound Level Meter Static Pressure 86.92 kPa +0.13kPa
Firmware Revision: 2.403

Evaluation Method

Tested electrically using Larson Davis PRM831 S/N 029590 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0
mV/Pa.

Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Certificate from procedure D0001.8384:

Compliance Standards

IEC 60651:2001 Type 1
IEC 60804:2000 Type 1
IEC 61252:2002

IEC 61672:2013 Class 1
IEC 61260:2001 Class 1

ANSI S1.4-2014 Class 1
ANSI S1.4 (R2006) Type 1
ANSI S1.25 (R2007)

ANSI| §1.43 (R2007) Type 1
ANSI S1.11 (R2009) Class 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
(unless otherwise noted). It has been calibrated using measurement standards traceable to the International System of Units (sh)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and meets the
requirements of ISO/IEC 17025:2017. Test points marked with a 1 in the uncertainties column do not fall within this laboratory's
scope of accreditation.

The quality system is registered to ISO 9001:2015.

This calibration is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans to
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were computed in accordance with the ISO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at

approximately 95% confidence level.

This report may not be reproduced, except in full, unless permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis Model 831 Sound Level Meter Manual, 1831.01 Rev S, 2019-09-10

Calibration Check Frequency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 pPa; Reference Range: 0 dB gain

LARSON DAVIS — A PCB DIVISION

ey
1681 West 820 North N ® I. ARSON D AVIS
Provo, UT 84601, United States % Qv o

716-684-0001 g (ACchiDITED) A PGB DIVISION

2023-2-8T13:19:19 Page 1 0f 10

D0001.8407 Rev G



Description

Hart Scientific 2626-H Temperature Probe
SRS DS360 Ultra Low Distortion Generator

Certificate Number 2023001628

Standards Used

Cal Date Cal Due Cal Standard
2021-08-25 2023-02-25 006798
2022-09-02  2023-09-02 007167
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Certificate Number 2023001628

Z-weight Filter Response

1.0 . . 6.0
| | | | |
i | —
_ 0.4 . ‘ i i 20 Z
m 0.2 .|___—--—"-__——_ ! I ! | g
2w | 0 F B | 00 3
E = _BENE = i g
= 0.2 | | | ‘ o
'E 0.4 ] T : ] | 208
B s .|/ | | N [ =
e | | | | g
40 | | | | | 60"
1 10 100 1000 10000 100000
Frequency [Hz]
e NoOminal [ Deviation e Lower Limit === Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI S$1.4-2014 Part 3: 13 for compliance to
IEC 61672-1:2013 5.5; IEC 60651:2001 6.1 and 9.2.2; IEC 60804:2000 5; ANSI $1.4:1983 (R2006) 5.1 and 8.2.1; ANSI S1.4-2014 Part 1: 5.5

Frequency [Hz] Test Result [dB]
6.31 -0.48
63.10 -0.06
125.89 -0.03
251.19 -0.04
501.19 -0.02
1,000.00 0.00
1,995.26 -0.03
3,981.07 -0.01
7,943.28 0.04
15,848.93 -0.06
19,952.62 -0.34

Deviation [dB] Lower limit [dB] Upper limit [dB]
-0.48 -0.63 0.12
-0.06 -0.30 0.30
-0.03 -0.30 0.30
-0.04 -0.30 0.30
-0.02 -0.30 0.30

0.00 -0.30 0.30
-0.03 -0.30 0.30
-0.01 -0.30 0.30

0.04 -0.30 0.30
-0.06 -0.42 0.32
-0.34 -0.71 0.41

-- End of measurement results--

Expanded
Uncertainty [dB]
0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

0.15

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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1.0
0.8
0.6
0.4

Certificate Number 2023001628
A-weighted 0 dB Gain Broadband Log Linearity: 8,000.00 Hz

|

i 1

I ]

I i

| :

| |
|

@ o2 | i
= o ¥ | 5
s 0.0 __Ih—._'—'—._.'—.—.'[—'—;-.—‘,—l—'—.—ll—'—.—l—l___.__f
02 { ! ! ! !

w | l | | | ‘
04 ! | { | { ‘ .
| | | | I |
-0.6 | \ { | | |
0.8 ! | ! 1 T I
1.0 | ‘ | | [ |

10,0 30,0 50.0 70.0 90.0 110.0 130.0

Level Injected [dB]

B Error

s LOWET LiMit === Upper Limit

150.0

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI S1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI S1.43 (R2007) 6.2

Level [dB]

26.00
27.00
28.00
29.00
30.00
31.00
32.00
33.00
34.00
356.00
36.00
39.00
44.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00
109.00
114.00
119.00
124.00
129.00
134.00
135.00
136.00
137.00
138.00
139.00

Error [dB] Lower limit [dB]

0.25
0.20
0.17
0.09
0.07
0.06
0.01
0.03
0.03
0.01
-0.01
0.03
0.01
0.02
0.02
0.02
0.01
0.02
0.00
0.03
0.02
0.02
0.02
0.02
-0.01
0.02
0.00
0.03
0.02
0.02
0.02
0.01
0.02
0.01
0.01
0.02

-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70

Upper limit [dB]

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70

Expanded
Uncertainty [dB]
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.16
0.15

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023001628

Expanded
Uncertainty [dB]
140.00 0.01 -0.70 0.70 0.15 Pass

-- End of measurement results--

Level [dB] Error [dB] Lower limit [dB] Upper limit [dB] Result
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Certificate Number 2023001628
A-weighted 20 dB Gain Broadband Log Linearity: 8,000.00 Hz

1.0

i | ' E | i

: : | | |

| |

y | | : » |

T oo l ! % | l
% 0.0 B L l !—l—l—l—..l.i—.—l—_g_l.‘—l—.l_._l.g—.‘-—

£ | | | | !
W o J g | | : |
| | | | |
! | 1 ! 1 5

N | | | |
10.0 30.0 50.0 70.0 90.0 110.0 130.0

Level Injected [dB]

W Error s LOVeET Limit == Upper Limit

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI S1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
5.6, IEC 60804:2000 6.2, IEC 61252:2002 8, ANSI S1.4 (R2006) 6.9, ANSI S1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2

Level [dB] Error [dB]  Lowerlimit [dB] Upper limi¢ [dB] Umeﬂf;‘:;‘;g;‘: Result
21.00 0.25 -0.70 0.70 0.16 Pass
22.00 0.20 -0.70 0.70 0.16 Pass
23.00 0.15 -0.70 0.70 0.16 Pass
24.00 0.13 -0.70 0.70 0.16 Pass
25.00 0.12 -0.70 0.70 0.16 Pass
26.00 0.08 -0.70 0.70 0.16 Pass
27.00 0.09 -0.70 0.70 0.16 Pass
28.00 0.06 -0.70 0.70 0.16 Pass
29.00 0.05 -0.70 0.70 0.16 Pass
30.00 0.05 -0.70 0.70 0.16 Pass
31.00 0.04 -0.70 0.70 0.16 Pass
32.00 0.03 -0.70 0.70 0.16 Pass
33.00 0.05 -0.70 0.70 0.16 Pass
34.00 0.05 -0.70 0.70 0.16 Pass
35.00 0.03 -0.70 0.70 0.16 Pass
36.00 0.02 -0.70 0.70 0.16 Pass
37.00 0.01 -0.70 0.70 0.16 Pass
38.00 0.01 -0.70 0.70 0.16 Pass
39.00 0.04 -0.70 0.70 0.16 Pass
44,00 0.02 -0.70 0.70 0.16 Pass
49.00 0.02 -0.70 0.70 0.16 Pass
54.00 0.02 -0.70 0.70 0.16 Pass
59.00 0.02 -0.70 0.70 0.16 Pass
64.00 0.01 -0.70 0.70 0.16 Pass
69.00 0.02 -0.70 0.70 0.16 Pass
74.00 -0.01 -0.70 0.70 0.16 Pass
79.00 0.03 -0.70 0.70 0.16 Pass
84.00 0.01 -0.70 0.70 0.16 Pass
89.00 0.04 -0.70 0.70 0.16 Pass
94.00 0.04 -0.70 0.70 0.16 Pass
99.00 0.04 -0.70 0.70 0.16 Pass

104.00 0.01 -0.70 0.70 0.15 Pass
109.00 0.02 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
115.00 0.03 -0.70 0.70 0.15 Pass
116.00 _ 0.01 -0.70 0.70 0.15 Pass
LARSON DAVIS — A PCB DIVISION Uy, @
1681 West 820 North S
Provo, UT 84601, United States iﬁg A Py - LAHSO N DAVIS
716-684-0001 i (ASSAEDITED) A PCB DIVISION
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Certificate Number 2023001628

. Expanded
Level [dB] Error [dB] Lower limit [dB]  Upper limit [dB] Uncertainty [dB] Result
117.00 0.01 -0.70 0.70 0.15 Pass
118.00 0.02 -0.70 0.70 0.15 Pass
119.00 0.03 -0.70 0.70 0.15 Pass
120.00 0.02 -0.70 0.70 0.15 Pass
-- End of measurement results--
Peak Rise Time
Peak rise time performed according to IEC 60651:2001 9.4.4 and ANSI S1.4:1983 (R2006) 8.4.4
. Expanded
Amplitude [dB] Duration [us]
Test Result [dB] Lower limit [dB]  Upper limit [dB] UncertAlnty/[dB]
139.00 40  Negative Pulse 136.00 134.52 136.52 0.15
Positive Pulse 136.00 134.52 136.52 0.156
30 Negative Pulse 135.07 134.52 136.52 0.15
Positive Pulse 135.07 134.52 136.52 0.15
-- End of measurement results--
Positive Pulse Crest Factor
200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANS| S1.4:1983 (R2006) 8.4.2
Amplitude [dB] Crest Factor Test Result [dB] Limits [dB] Expanded Uncertainty [dB]
138.00 3 OVLD +0.50 016 %
5 OVLD +1.00 015
10 OVLD +1.50 0.15¢t
128.00 3 -0.12 +0.50 015 %
5 -0.11 +1.00 0.15%
10 OVLD +1.50 0.15¢%
118.00 3 -0.12 +0.50 0.16
5 -0.11 +1.00 0.15%
10 -0.16 +1.50 0.15 F
108.00 3 -0.12 + 0.50 0.18 ¢
5 -0.11 +1.00 0.15F
10 -0.25 +1.50 0.15%

-- End of measurement results--

Result

Pass
Pass
Pass
Pass

Result

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023001628

Negative Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22.0, 32.0 dB below Overload Limit
Crest Factor measured according to IEC 60651:2001 9.4.2 and ANSI $1.4:1983 (R2006) 8.4.2

Amplitude [dB]
138.00

128.00

118.00

108.00

Crest Factor

3
5
10
3
5
10
3
5
10
3
5
10

Gain measured according to IEC 61672-3:2013 17.3 and 17.4 and ANS| $1.4-2014 Part 3: 17.3 and 17.4

Measurement

0 dB Gain

0 dB Gain, Linearity
20 dB Gain

20 dB Gain, Linearity
OBA Low Range
OBA Normal Range

Self-generated noise measured according to IEC 61672-3:2013 11.2 and ANSI $1.4-2014 Part 3; 11.2

Measurement

‘A-weighi Noise Floor
C-weight Noise Floor
Z-weight Noise Floor

Measured using 1/3-Octave filters
Measurement

10 Hz Signal
THD
THD+N

Test Result [dB] Limits [dB] Expanded Uncertainty [dB] Result
OVLD +0.50 015t Pass
OVLD +1.00 0.15% Pass
OVLD +1.50 0.15% Pass
-0.11 + 0.50 0.15% Pass
-0.10 +1.00 0.15t Pass
OVLD +1.50 0.15% Pass
-0.13 + 0.50 0.15% Pass
-0.10 +1.00 0.15 % Pass
-0.16 +1.50 0.15% Pass
-0.11 +0.50 0.15% Pass
-0.12 +1.00 0.15% Pass
-0.25 +1.50 0.15t Pass
-- End of measurement results--
Gain
Test Result [AB]  Lower limit [dB]  Upper limit [dB] Bxpariced Result
PP Uncertainty [dB]
93.99 93.89 94.09 0.15 Pass
29.14 28.29 29.69 0.16 Pass
94.00 93.89 94.09 0.15 Pass
24.09 23.29 24.69 0.16 Pass
93.99 93.89 94.09 0.15 Pass
93.99 93.20 94.80 0.15 Pass
-- End of measurement results--
Broadband Noise Floor
Test Result [dB] Upper limit [dB] Result
7.24 15.00 Pass
12.22 17.30 Pass
21.91 24.50 Pass
-- End of measurement results--
Total Harmonic Distortion
Test Result [dB]  LowerLimit [dB]  Upper Limit [dB] Fapanded Result
estReatic 1aB) PP Uncertainty [dB] s2y
137.53 137.20 138.80 0.15 Pass
-74.12 -60.00 0.01% Pass
-66.57 -60.00 0.01% Pass

-- End of measurement results--

LARSON DAVIS — A PCB DIVISION
1681 West 820 North

Provo, UT 84601, United States
716-684-0001

2023-2-8T13:19:19

.
7 (aeaEmras
% 7~ [ACCREDITED)

%d £\
TR CERT #3220

Page 8 of 10

®LARSON DAVIS

A PCB DIVISION

D0001.8407 Rev G



Certificate Number 2023001628

1/3-Octave Self-Generated Noise

F

Measured Level [dB]
E-

1.0 10.0 100.0 1000.0 10000.0 100000.0
Frequency [Hz]

W Measured = Upper Limit

The SLM is set to low range and 20 dB gain.

Frequency [Hz] Test Result [dB] Upper limit [dB] Result
6.30 10.45 15.50 Pass

8.00 10.38 14,70 Pass
10.00 8.98 13.90 Pass
12.50 7.56 13.10 Pass
16.00 7.00 12.30 Pass
20.00 5.98 11.50 Pass
25.00 4.52 10.70 Pass
31.50 4.16 9.90 Pass
40.00 2.74 9.10 Pass
50.00 1.88 8.10 Pass
63.00 1.32 7.10 Pass
80.00 0.29 6.10 Pass
100.00 -0.76 5.30 Pass
125.00 -1.69 4,70 Pass
160.00 -2.44 4,10 Pass
200.00 -2.98 3.60 Pass
250.00 -3.97 3.10 Pass
315.00 -4.49 2.70 Pass
400.00 -4.91 2.60 Pass
500.00 -5.59 2.60 Pass
630.00 -6.12 2.70 Pass
800.00 -6.37 2.80 Pass
1,000.00 -6.51 3.00 Pass
1,250.00 -6.64 3.20 Pass
1,600.00 -6.58 3.50 Pass
2,000.00 -6.39 3.80 Pass
2,500.00 -5.91 4.30 Pass
3,150.00 -5.33 4.90 Pass
4,000.00 -4.54 5.70 Pass
5,000.00 -4.08 6.40 Pass
6,300.00 -3.84 7.40 Pass
8,000.00 -3.58 8.60 Pass
10,000.00 -3.07 9.80 Pass
12,500.00 -2.36 11.20 Pass
16,000.00 -1.54 12.60 Pass
20,000.00 -0.59 14.00 Pass

-- End of measurement results--
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Certificate Number 2023001628

-- End of Report--

Signatory: _Ja¢op Canngn
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®THE MODAL SHOP

AN AMPHENOL COMPANY

~Certificate of Calibration~

10310 Aerohub Boulevard
Cincinnati, OH 45215
Ph: 513.351.9919
Fax: 513.458.2172
www.modalshop.com

Manufacturer: PCB Customer: TMS Rental
Model Number: 377B02 Address:
Serial Number: 313622
Asset ID: 71156 Cal Date / Cal ID: Mar 21, 2023 17:10:38
Description: Free-Field Microphone Due Date:
Sensitivity: 251.29 Hz 1000 Hz Temperature: 75 (24) °F(°C)
-26.07 -26.11 dBre. 1V/Pa Humidity: 25 %
49.72 49.49 mV/Pa Ambient Pressure: 1001  mbar
Reference Sens:  In Tolerance
Freq. Response: In Tolerance Polarization Voltage: 0 VDC
5
0 - =
|| Frequency Response Characteristics : The upper curve is the free field characteristic
g - T forthe microphone with protection grid. The lower curve is the pressure response T
|| recorded by electrostatic actuator. \
-10 T Sensitivity : The stated sensitivity is the open-circuit sensitivity. When used with a A
- typical preamplifier the sensitivity will be 0.2 dB lower.
-15 B + + + —_— f + + + — f
10 100 1000 10000
Frequency [Hz]
Traceability: The calibration is traceable through NIST Project A3214.
Notes: Calibration results relate only to the items calibrated.
This certificate may not be reproduced, except in full, without written permission.
This calibration is performed in compliance with ISO 9001, ISO 17025 and ANSI Z540.
Measurement uncertainty (250 Hz sensitivity calibration) at 95% confidence level: 0.30 dB
Calibrated per procedure PRD-P204.
User Note: As Found / As Left : In Tolerance
Frequency Response with reference to level at 251.29 Hz
Frequency Upper Frequency Upper Frequency Upper Frequency Upper
(Hz) (dB) (Hz) (dB) (Hz) (dB) (Hz) (dB)
20 0.45 630 0.03 4500 0.18
25 0.33 800 0.07 5000 0.20
31.5 0.19 1000 0.08 5600 0.18
40 0.27 1120 0.09 6300 0.16
50 0.13 1250 0.09 7100 0.08
63 0.13 1400 0.10 8000 0.02
80 0.07 1600 0.12 9000 0.17
100 0.07 1800 0.11 10000 -0.22
125 0.08 2000 0.13 11200 -0.49
160 0.03 2240 0.13 12500 -0.11
200 0.04 2500 0.15 14000 0.10
250 0.02 2800 0.16 16000 0.51
315 0.02 3150 0.18 18000 -0.22
400 0.02 3550 0.17 20000 0.74
500 0.04 4000 0.18
Technician: Michael Wardlow Reference Equipment Used:
T, AP Manuf. ~ Model ~ Serial ~ Cal. Date  Due Date
Approval: # “W}/J’”ﬂﬁéﬂ/"’ GRAS 40AG 58093 2/28/2023 2/28/2024
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O THE MODAL SHOP

AN AMPHENOL COMPANY

~Certificate of Calibration~

10310 Aerohub Boulevard
Cincinnati, OH 45215
Ph: 513.351.9919
Fax: 513.458.2172
www.modalshop.com

Manufacturer: PCB Customer: TMS Rental
Model Number: 377B02 Address:
Serial Number: 333454
Asset ID: 84914 Cal Date / Cal ID: Jan 18,2023 13:37:53
Description: Free-Field Microphone Due Date:
Sensitivity: 251.29 Hz 1000 Hz Temperature: 74 (23) °F (°C)
-27.25 -27.27 dBre. 1V/Pa Humidity: 35 %
43.38 4331 mV/Pa Ambient Pressure: 994 mbar
Reference Sens:  In Tolerance
Freq. Response: In Tolerance Polarization Voltage: 0 VDC
5
0 —
|| Frequency Response Characteristics : The upper curve is the free field characteristic \ N
g o for the microphone with protection grid. The lower curve is the pressure response \\
|| recorded by electrostatic actuator. -
-10 T Sensitivity : The stated sensitivity is the open-circuit sensitivity. When used with a
typical preamplifier the sensitivity will be 0.2 dB lower.
15 + I I —— I I ——
10 100 1000 10000
Frequency [Hz]
Traceability: The calibration is traceable through NIST Project A2212.
Notes: Calibration results relate only to the items calibrated.
This certificate may not be reproduced, except in full, without written permission.
This calibration is performed in compliance with ISO 9001, ISO 17025 and ANSI Z540.
Measurement uncertainty (250 Hz sensitivity calibration) at 95% confidence level: 0.30 dB
Calibrated per procedure PRD-P204.
User Note: As Found / As Left : In Tolerance
Frequency Response with reference to level at 251.29 Hz
Frequency Upper Frequency Upper Frequency Upper Frequency Upper
(Hz) (dB) (Hz) (dB) (Hz) (dB) (Hz) (dB)
20 0.08 630 0.04 4500 0.55
25 0.18 800 0.08 5000 0.64
31.5 0.08 1000 0.10 5600 0.67
40 0.06 1120 0.11 6300 0.72
50 0.02 1250 0.12 7100 0.73
63 0.04 1400 0.14 8000 0.70
80 0.04 1600 0.15 9000 0.64
100 0.03 1800 0.17 10000 0.36
125 0.05 2000 0.20 11200 0.11
160 0.03 2240 0.23 12500 0.43
200 0.02 2500 0.28 14000 0.50
250 0.02 2800 0.33 16000 1.22
315 0.02 3150 0.38 18000 0.92
400 0.02 3550 0.42 20000 0.54
500 0.04 4000 0.49
Technician: Michael Wardlow Reference Equipment Used:
@! /f/, . Manuf. Model Serial Cal. Date  Due Date
Approval: /" ( GRAS 40AG 9542 6/16/2022  6/16/2023
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Calibration Certificate

Certificate Number 2023004875
Customer:

The Modal Shop

10310 AeroHub Boulevard
Cincinnati,OH 45215,United States

Mode! Number 831 Procedure Number  D0001.8378
Serial Number 0002270 Technician Jacob Cannon
Test Results Pass Calibration Date 20 Apr 2023

Initial Condition  AS RECEIVED same as shipped Calibration Dus

Temperature 2355 °C +0.25°C
Description Larson Davis Model 831 Humidity 485 %RH +2.0%RH
Class 1 Sound Level Meter Static Pressure 86.74 kPa +0.13kPa
Firmware Revision: 2,403
Evaluation Method Tested electrically using Larson Davis PRM831 S/N 077393 and a 12.0 pF capacitor to simulate
microphone capacitance. Data reported in dB re 20 pPa assuming a microphone sensitivity of 50.0

mViiPa.

Compliance Standards Compliant to Manufacturer Specifications and the following standards when combined with
Calibration Ceriificate from procedure D0001.8384:

IEC 60651:2001 Type 1 ANS! §1.4-2014 Class 1
IEC 60804:2000 Type 1 ANS! 1.4 (R2008) Type 1
IEC 61252:2002 ANSI $1.25 (R2007)

IEC 61672:2013 Class 1 ANSI $1.43 (R2007) Type 1
IEC 61260:2001 Class 1 ANSI §1.11 (R2009) Class 1

Issuing lab certifies that the instrument described above meets or exceeds all specifications as stated in the referenced procedure
{unless otherwise noted). It has been calibrated using measurement standards traceabls to the International System of Units (S1)
through the National Institute of Standards and Technology (NIST), or other national measurement institutes, and mests the
requirements of ISOAEC 17025:2017. Test points marked with a 1 in the uncertainties cotumn do not fall within this laboratory's
scope of accreditation.

The quality system is registered to 150 9001:2015.

This calibration Is a direct comparison of the unit under test to the listed reference standards and did not involve any sampling plans fo
complete. No allowance has been made for the instability of the test device due to use, time, etc. Such allowances would be made by
the customer as needed.

The uncertainties were compuled in accordance with the 1SO Guide to the Expression of Uncertainty in Measurement (GUM). A
coverage factor of approximately 2 sigma (k=2) has been applied to the standard uncertainty to express the expanded uncertainty at

approximately 85% confidence level.

This report may not be reproduced, except in full, uniess permission for the publication of an approved abstract is obtained in writing
from the organization issuing this report.

Correction data from Larson Davis Model 831 Sound Leve) Meter Manual, 1831.01 Rev S, 2019-08-10

Catibration Check Freguency: 1000 Hz; Reference Sound Pressure Level: 114 dB re 20 KPa; Reference Range: 0 dB gain

LARSON DAVIS — A PCB DIVISION o,
1681 West 820 North \sw\_y\:jﬁ//’z
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Certificate Number 2023004875

Pescription Cal Due Cal Standard

Hart Scientific 2626-S Humidity/Temperature Sensor 2023-02-20  2024-08-20 006946
SRS DS8360 Ultra Low Distortion Generator 2023-03-31  2024-03-3t 007174
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Certificate Number 2023004875

Z-weight Filter Response

1.0 6.0

0.8

0.6 i 4.0

0.4 .
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£ | = | E " B
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o
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. & i % 3

08 BT . %

. i ’ ‘ 405
08 b S [ e o
1.0 ’ 6.0
1 10 100 1000 10000 100000
Frequency [Hz]
= N OMinal B Deviation s Lower Limit ewess Upper Limit

Electrical signal test of frequency weighting performed according to IEC 61672-3:2013 13 and ANSI $1.4-2014 Part 3: 13 for compliance to

72-

8.31
63.10
125.89
25119
501.19
1,000.00
1,995.26
3,881.07
7,943.28
15,848.93
16,852.62

8.

-0.41
-0.03
-0.03
-0.05
-0.03

0.00
-0.02

0.00

0.04
-0.06
-0.35

-0.41
-0.03
-0.03
-0.06
-0.03

0.00
-0.02

0.00

0.04
-0.06
-0.35

 IEC 60804:200

'$1.4:1983 (R2006) 5.1 ar

0.12
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.30
0.32
0.41

-« End of measurement results--

; ANSI 51.4-2014 Part 1: 5.5

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023004875

A-weighted 0 dB Gain Broadband Log Linearity: 8,000.00 Hz

1.0
G.a

¢X43
0.4
02}
GO

-0.2
0.4
061 ..

Error [dB]

!

0.8
-1.0

i
i
i
i
H

10.0 30.0

IEC 60

2, [EC 61252

5

26.00
27.00
28.00
28.00
30.00
31.00
32.00
33.00
34.00
35.00
36.00
39.00
44.00
49.00
54.00
59.00
64.00
69.00
74.00
79.00
84.00
89.00
94.00
99.00
104.00
109.00
114.00
119.00
124.00
128.00
134.00
135.00
136.00
137.00
138.00
138.00

50,0

700 90.0
Level Injected [dB]

B FError

s LGANET LIRAL e Uppear Limit

8, ANSI $1.4 (R2006) 6.9, ANS

0.38
0.32
0.31
023
023
0.15
0.08
0.12
0.07
0.05
0.02
0.02
0.01
0.02
0.02
0.03
0.01
0.02
0.02
0.02
0.02
0.02
0.02
0.02
0.00
0.00
0.00
0.00
0.00
0.1
0.00
0.00
0.00
0.00
0.00
0.00

-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70
-0.70

110.0

0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
.70
.70
0.70
0.70
0.7¢
0.70
0.70
0.70
0.70
0.70
0.70
0.70
0.70
¢.70
0.70
0.70

Unceriainty [dB
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.18
0.16
0.16
0.16
0.16
0.16
0.16
0.16
0.16
C.16
0.16
0.16
0.16
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15
0.15

180.0

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI $1.4-2014 Part 3: 16 for compliance to IEC 61672-1:2013
: 1.4-2014 Part 1: 5.6, ANS| 51,43 (R2007)6.2

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
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Certificate Number 2023004875

0.01 070

-~ End of measurement vesults--
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Certificate Number 2023004875
A-weighted 20 dB Gain Broadband Log Linearity: 8,000.00 Hz
08

0.4

[
@ o2f- - omg b L
=
= 0.0 = B & & & & & B S B g™
]
E 02 T :
w

04

-06

-0.8 ke . . o 4

A0 F f

i0.0 30,0 50.0 10.0 80.0 110.0 130.0

LevelInjected [dB]

B Error s | AL LAMIE o Uppisr 4

Broadband level linearity performed according to IEC 61672-3:2013 16 and ANSI 81.4-2014 Part 3: 16 for compliance to |IEC 61672-1:2013
5 60804:2000 6.2, IE $1.4 (R2006) 6.9, ANSI $1.4-2014 Part 1: 5.6, ANSI $1.43 (R2007) 6.2

21.00 022 0.70 070 046 Pass

22.00 0.19 -0.70 0.70 0.16 Pass
23.00 0.16 -0.70 0.70 0.16 Pass
24.00 0.14 -0.70 0.70 0.16 Pass
25.00 0.12 -0.70 0.70 0.16 Pass
26.00 0.09 -0.70 0.70 0.16 Pass
27.00 0.07 -0.70 0.70 0.16 Pass
28.00 0.08 -0.70 0.70 0.16 Pass
29.00 0.04 -0.70 0.70 0.16 Pass
30.00 0.03 -0.70 0.70 0.16 Pass
31.00 0.04 -0.70 0.70 0.18 Pass
32.00 0.03 -0.70 0.70 0.186 Pass
33.00 0.05 -0.70 .70 0.18 Pass
34.00 0.05 Q.70 0.70 0.16 Pass
35.00 0.04 -0.70 0.70 0.16 Pass
36.00 0.03 -Q.70 0.70 0.16 Pass
37.00 0.01 -0.70 0.70 0.16 Pass
38.00 0.01 -0.70 0.70 0.16 Pass
39.00 0.01 -0.70 0.70 0.16 Pass
44 00 0.02 -0.70 0.70 0.16 Pass
49.00 0.02 -0.70 0.70 0.18 Pass
54,00 0.02 -0.70 0.70 0.16 Pass
59.00 0.03 -0.70 0.70 0.16 Pass
64.00 0.01 -0.70 0.70 0.16 Pass
69.00 0.02 -0.70 0.70 0.16 Pass
74.00 0.02 -0.70 0.70 0.16 Pass
79.00 0.01 -0.70 0.70 0.18 Pass
84.00 0.01 -0.70 0.70 0.16 Pass
89.00 0.02 -0.70 0.70 0.16 Pass
94.00 0.01 -0.70 0.70 0.16 Pass
99.00 0.02 -0.70 0.70 0.16 Pass
104.00 0.00 -0.70 0.70 0.15 Pass
109.00 0.00 -0.70 0.70 0.15 Pass
114.00 0.00 -0.70 0.70 0.15 Pass
115.00 0.00 -0.70 0.70 0.15 Pass
116.00 -0.02 -0.70 0.70 0.18 Pass
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Certificate Number 2023004875

118.00 0.00 -0.70 0.70 0.156 Pass
119.00 0.00 -0.70 0.70 6.16 Pass
120.00 -0.01 -0.70 0.70 0.15 Pass

- End of measurement resulis--
Peak Rise Time

Peak rise time parformed a to [EC 60651:2001 9.4.4 and ANSI $1.4:1983 (R2006) 8.4.4

Negalive Pulse 136.97

Positive Pulse 135.99 Pass
30 Negative Pulse 134,90 Pass
Positive Pulse 135.08 Pass

-- End of measurement results--

Positive Pulse Crest Factor

200 ps pulse tests at 2.0, 12.0, 22,0, 32.0 dB below Overload Limit
ed according to IEC 60661:2001 9.4.2 and ANSI S$1.4:1983 (R2006) 8.4.2
= Bl
£0.50

138.00 3 OVLD
5 OVLD +1.00
10 OVLD +1.50
128.00 3 -0.12 +0.50
5 -0.10 +1.00
10 OVLD t 1.50
118.00 3 0.12 +0.50
5 -0.11 + 1.00
10 -0.16 +1.50
108.00 3 -0.14 +0.50
5 -0.12 +1.00
10 0.01 +1.50

-- End of measurement results--
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Appendix C — Airshow Schedule

Noise Monitoring Technical Report C-1 ESA/ 202300046.01
Pacific Airshow Huntington Beach December 2023
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