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2554 | 2555 | 2556 | 2557 | 2558 | 2559 | 2560 | 2561 | 2562 | 2563 | 2564 | 2565
Order Anseriformes
Family Anatidae 2edunidnth
1 Dendrocygna javanica 1Uauns (Lesser Whistling-Duck) / / / / / / / / / / / /
2 Nettapus coromandelianus Waduua (Cotton Pygmy-goose) / / / / / / / /
Order Podicipediformes
Family Podicipedidae 29funafl
3 Tachybaptus ruficollis WUaiién (Little Grebe) / / / / / /
Order Suliformes
Family Anhingidae fundneda
4 Anhinga melanogaster uné1e¥h (Oriental Darter) / / / /
Order Ciconiiformes
Family Ciconiidae 29dunnIEEn
5 Anastomus oscitans unUINY4 (Asian Openbill) / / / / / / / / /
Family Ardeidae 29Aune9
6 Egretta garzetta unenaly (Little Egret) / / / / / / / / / / /
7 Ardea intermedia unenelnuties (Intermediate Egret) / / / / / / / / / / / /
8 Ardea modesta uneslnulug (Eastern Great Egret) / / / / / /
9 Ardea cinerea unNIzaIUa (Grey Heron) / / / / / /
10 | Ardea purpurea unnIzaas (Purple Heron) / / / / / / / / / / / /
11 Ardeola bacchus UNYINNTBINUSIU (Chinese Pond-Heron) / / / / / / / / / / /
12 | Ardeola speciosa UNYINNTBINUSYI (Javan Pond-Heron) / / / / /
13 | Bubulcus coromandus une19Ae (Eastern Cattle Egret) / / / / / / / / / / / /
14 Butorides striatus unealien (Little Heron) / / / /
15 | Ixobrychus cinnamomeus uneslasssuan (Cinnamon Bittern) / / / / / / / /
16 | Ixobrychus sinensis uneslnian (Yellow Bittern) / / / / / /
17 | Nycticorax nycticorax unwn (Black-crowned Night-Heron) / / / / / / / / / / / /
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Order Pelecaniformes
Family Phalacrocoracidae ’J\iﬁﬂ’]‘lf’]
18 | Phalacrocorax niger unnminin (Little Cormorant) / / / / / / / / / / / /
Order Falconiformes
Family Accipitridae whunwden
19 Pandion haliaetus widgaeeaiUs (Osprey) / /
20 | Accipiter badiius wieunindas (Shikra) /
21 Accipiter virgatus wilnunnszaenidn (Besra) / / /
22 | Llanus caeruleus willun (Black-shouldered Kite) / / / / /
23 | Spilornis cheela LM?jEJ’J%:ﬂ (Crested Serpent-eagle) / / /
24 Pernis ptilorhynchus LM?J'EJ’JﬁQ (Oriental Honey-buzzard) /
25 | Haliastur indus wieuns Brahminy Kite) / / / / / / / / / / / /
26 Haliaeetus leucogaster ungan (White-bellied Sea-eagle) /
Order Gruiformes
Family Rallidae AunSyYdu
27 | Amaurornis phoenicurus unnin (White-breasted Waterhen) / / / / / / /
28 Porzana fusca unnyuad (Ruddy-breasted Crake) / /
29 Gallicrex cinerea uNBAY (Watercock) / / / / /
30 Porphyrio porphyrio undlAs (Purple Swamphen) / / / / / / / / / / /
Order Galliformes
Family Turnicidae 2dundu
31 Turnix suscitator unANenaty (Barred Buttonquail) / / / /
Order Charadriiformes
Family Charadridae 29AuUNFuiey
32 | Himantopus himantopus unfuiieu (Black-winged Stilt) / / /
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Family Vanellidae 29AUNNIZUA
33 Vanellus cinereus UNNTEWANANT (Grey-headed Lapwing) / /
34 Vanellus indicus UNNIEUALALIA (Red-wattled Lapwing) / / / / / / / / / /
Family Jacanidae 29AUNNIN
35 Hydrophasianus chirurgus uUN8BU (Pheasant-tailed Jacana) / / /
36 | Metopinus indicus uUnNW3n (Bronze-winged Jacana) / / / / / / / / / / /
Family Scolopacidae 2AuNYIEEULazUnUNYaN
37 Tringa glareola unweLautnae (Wood Sandpiper) /
38 Actitis hypoleucos unLAY (Common Sandpiper) / /
39 Gallinago sp. unu1neau (Snipe) / /
Family Glareolidae WAUNUBUI
40 | Glareola maldivarum unwauvalvig) (Oriental Pratincole) / / / / / / / / / / / /
Family Sternidae 29AUNUISUIaLNAY
41 Sterna sumatrana UNUNWIALNAUTINENDEAT (Black-napped Tern) / / /
42 | Sterna hirundo UNUNUIALNAUTTTUAT (Common Tern) / / /
43 Chlidonias hybrida UNUNUIDLNAULATIVTI (Whiskered Tern) /
Order Columbiformes
Family Columbidae WAUNLYILAZUNGUY
44 | Columba livia unis1ut (Rock Pigeon) / / / / / / / /
45 | Streptopelia chinensis unwlng (Spotted Dove) / / / / / / / / / / / /
46 | Geopelia striata UNYI (Zebra Dove) / / / / / / / / / / / /
a7 Streptopelia tranquebarica unlvl (Red Turtle-Dove) / / / / / / / / /
a8 Treron vernans unAIABEN (Pink-necked Pigeon) / / / / / /
a9 Treron curvirostra A LUA555UA1 (Thick-billed Green Pigeon) /
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Order Cuculiformes
Family Cuculidae wAunAng
50 | Rhopodytes tristis uﬂﬂxdiaﬂiwy (Green-billed Malkoha) / / / / / / / / /
51 Clamator coromandus uNARAMIBU (Chestnut-winged Cuckoo) /
52 Cacomantis merulinus undusnuau (Plaintive Cuckoo) / / /
53 Eudynamys scolopacea unNNUUI (Common Koel) / / / / / / / / / / /
54 | Centropus sinensis unnzynalngy (Greater Coucal) / / / / / / / / / /
55 Centropus bengalensis unneyaiin (Lesser Coucal) / / / / / / /
Order Strigiformes
Family Tytonidae 29dunuEn
56 | Tyto alba unuan (Barn Owl) /
Order Apodiformes
Family Apodidae 29AUNUBY
57 Collocalia esculenta UNUBUTIDIY (Glossy Swiftlet) / /
58 | Aerodramus germani UNKBUAUSI (Germain’s Swiftlet) / / / / / / / / / /
59 | Cypsiurus balasiensis UNKBUATE (Asian Palm-Swift) / / / / / / / / / / / /
60 Apus pacificus unuaunzlnAv1IIgLan (Pacific Swift) /
61 Apus nipalensis uNUeUTUY (House Swift) / / / / / / / / / /
Order Coraciiformes
Family Coraciidae 2AUNAZITY
62 | Coracias benghalensis UNA¥YIUY (Indian Roller) / / / / / / / / / / / /
Family Halcyonidae 29funneLfu
63 Halcyon smyrnensis unnzifuenn (White-throated Kingfisher) / / / / / / / / / / / /
64 Todiramphus chloris uniuden (Collared Kingfisher)
Family Meropidae 29AuUNUAN
65 Merops orientalis UNAUANLEN (Asian Green Bee-eater) / / / /
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66 | Merops viridis unauAIAediln (Blue-throated Bee-eater) / / / / / / /
67 Merops philippinus UNIMUANNITET (Blue-tailed Bee-eater) / / / / / / / / / /
68 Merops leschenaulti UNIUAIIEEN (Chestnut-headed Bee-eater) / / /
Order Piciformes
Family Megalaimidae 29dunlwszan
69 | Megalaima lineata uUnlNIzANSIIUA (Lineated Barbet) / / / / / / / / /
70 | Megalaima haemacephala unANBI (Coppersmith Barbet) / / / / / / / / / /
Family Picidae 29AUNAIVINU
71 | Dinopium javanense unvvuamiavdmes (Common Flamebacke) / /
Order Passeriformes
Family Artamidae 29AuNUBUNS
72 | Artomus fuscus UNKBUNS (Ashy Woodswallow) / /
Family Acanthizidae 29dunnszioY
73 Gerygone sulphurea unnsrdeeUlnine (Golden-bellied Gerygone) / /
Family Aegithinidae efunviiution
74 | Aegithina tiphia unviutiossssum (Common lora) / / / / / / / / /
Family Rhipiduridae 29Aununsa
75 Rhipidura javanica undunsauauena (Pied Fantail) / / / / / / / / / / / /
Family Dicruridae AUNUYIUTYD
76 | Dicrurus macrocercus unuweeIIeUan (Black Drongo) / / / / / /
UNUYILIIeUalne (Greater Racket-tailed
77 Dicrurus paradiseus
Drongo)
28 Dicrurus remifer UNUTILYINIUILEN (Lesser Racket-tailed Y, Y, Y,
Drongo)
Family Irenidae 29AuUNdnuarunnzaulen
79 Crypsirina temia unnIU (Racquet-tailed Treepie) / / /
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80 | Corvus macrorhynchos 8n1 (Large-billed Crow) / / / / / / / /
Family Laniidae 29Aundide
81 | Lanius cristatus undidiodina (Brown Shrike) / / / / / / / / / /
82 | Lanius schach undideviinn (Long-tailed Shrike) /
Famil Nectariniidae 2duniudauazunudndoe
83 | Anthreptes malacensis unAuudnedithma (Brown-throated Sunbird) / / / / /
84 | Nectarinia jugularis unfuldenmass (Olive-backed Sunbird) / / / / / / / / / / / /
85 | Arachnothera longirostra unUandaeidn (Little Spiderhunter) /
Family Dicaeidae 29dunnEN
86 | Dicaeum cruentatum undyumaIu (Scarlet-backed Flowerpecker) / / / / / / / / / / /
Family Ploceidae 29AUNNTEU
87 Ploceus philippinus UNATLIIUTIIUAN (Baya Weaver) /
88 Ploceus manyar UNNT¥IBNAY (Streaked Weaver) /
Family Estrildidae Nﬁunﬂs:éﬂ
89 | Lonchura punctulata umizéﬂ‘ﬁwg (Scaly-breasted Munia) / / / / / / / / / / / /
Family Passeridae 29dunnIZaLN
90 Passer domesticus unnszaontng (Hourse Sparrow) /
91 Passer montanus unnszaanU1u (Eurasian Tree-Sparrow) / / / / / / / / / / /
92 Passer flaveolus unNIEIanNAa (Plain-backed Sparrow) / / / / /
Family Motacillidae 1AUNARURATUNLANAY
93 | Anthus rufulus unwAuYedn (Paddyfield Pipit) / / / / / / / / / / /
94 | Anthus richardi unwiAuystng (Richard's Pipit) / /
95 | Anthus hodgsoni unaAuEI (Olive-backed Pipit) /
96 Mortacilla sp. uniaau (Wagtail) /
Family Sturnidae Nﬁumﬁyﬂmazunﬁﬂﬂsa
97 | Aplonis panayensis unhdlasesilndld (Asian Glossy Starling) / / /
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98 | Sturnus sturninus uNAAlATIUNAUMEIN (Purple-backed Starling) / / /
99 Sturnus sp. unialAsunAY (Starling) /
100 | Gracupica nigricollis unidlasinesm (Black-collared Starling) /
101 | Acridotheres tristis uniBBsa3nT (Common Myna) / / / / / / / / / / / /
102 | Acridotheres grandis uniBBMIaY (White-vented Myna) / / / / / / / / / / /
103 | Acridotheres fuscus umﬁyﬁmmw (Jungle Myna) /

Family Muscicapidae 2AUNIULNAIATUNLYY
104 | Copsychus saularis unNLYIY (Oriental Magpie-Robin) / / / / / / / / / / /
105 | Muscicapa dauurica unduwasdthana (Asian Brown Flycatcher) /
106 | Saxicola rubicola unBaAN I (Stonechat) / / / / / / /

Family Alaudidae 29AUNURY
107 | Mirafrae rythrocephala unUNUUNUAS (Indochinese Bushlark) /
108 | Mirafrae javanica unaueludesla (Australasian Bushlark) /

Family Pycnonotidae 29dunUson
109 | Pycnonotus jocosus unUsanialau (Red-whiskered Bulbul) / /
110 | Pycnonotus blanfordi unUseneaiu (Streak-eared Bulbul) / / / / / / / / / / /
111 | Pycnonotus goiavier unUsanntiuIa (Yellow-vented Bulbul) / / / / / / / / / / / /
112 | Pycnonotus finlaysoni unyUsanmaany (Stripe-throated Bulbul) /

Family Hirundinidae 29AUNUIBY
113 | Hirundo rustica UAWIKEUTIY (Barn Swallow) / / / / / / / / / / / /
114 | Hirundo tahitica unuBULUENTA (Pacific Swallow) / /
115 | Hirundo smithii UNUNKBUNIIAIN (Wire-tailed Swallow) /
116 | Riparia riparia UNULBUNTwESasAaA1 (Collared Sand Martin) /

Family Phylloscopidae redunuIummdsuazunnszIn
117 | Phylloscopus borealis unnszhndalanwile (Artic Warblen / /
118 | Phylloscopus inornatus unnsznsssunI (Yellow-browed Warbler) / / / /
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Family Acrocephalidae AUNN
119 | Acrocephalus bistrigiceps uﬂWdﬁ?ﬁ? (Black-browned Reed-Warbler) / /
120 | Acrocephalus arundinaceus unwﬂmﬁv‘v’uﬁ:zﬁﬂu (Great Reed-Warbler) / / / /
121 | Locustella lanceolata unneRnuAuenane (Lanceolated Warbler) / / / / / /
Family Sylviidae udunganugiLazunnsEIv
122 | Prinia rufescens unNTEIUNGAUMAL (Rufescent Prinia) / /
123 | Prinia flaviventris unnsEIuNgMsandes (Yellow-bellied Prinia) / / / / / / / / / / / /
124 | Prinia inornata unnsEIung@seu (Plain Prinia) / / / / / /
125 | Orthotomus sutorius UNN3IUFIINA1 (Common Tailorbird) / / / / / / / / / / / /
126 | Orthotomus atroglaris unnsEIUMaA (Dark-necked Tailorbird) / / / / / / /
127 | Orthotomus ruficeps UNNILIVIIUAS (Ashy Tailorbird) / / / / / / /
571 (vila) 56 60 69 68 60 57 53 53 61 68 80 81

vanewe: / vilauniidisany
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right solutions.
right partner.

Tensiasesilanldlunisinese / nageu

Freq. Calibrate
Sample Name Parameter Equipment Name ID No. Calibrated Date Next Cal
(Months)

Noise Leq 24 hrs Sound Calibrator BKK_FS0617 9-Sep-22 9-Sep-23 12
Noise Leqg 24 hrs Sound Level Meter BKK FS1149 17-Aug-22 17-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS1148 17-Aug-22 17-Aug-23 12
Noise Leqg 24 hrs Sound Level Meter BKK FS1151 17-Aug-22 17-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS1152 17-Aug-22 17-Aug-23 12
Noise Leqg 24 hrs Sound Level Meter BKK_FS1150 17-Aug-22 17-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS0128 10-Jan-22 10-Jan-23 12
Noise Leqg 24 hrs Sound Level Meter BKK FS1153 17-Aug-22 17-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS1154 17-Aug-22 17-Aug-23 12
Noise Leq 24 hrs Sound Level Meter BKK_FS1147 17-Aug-22 17-Aug-23 12
Songkhla Lab  |BOD Incubator SGK_CL0028 25-Jan-22 26-Jul-23 18
Songkhla Lab  |BOD DO/BOD Analyser SGK_CL0073 2-Dec-21 2-Dec-22 12
Songkhla Lab  |COD COD Reactor PTC/10/22004 8-Feb-22 8-Feb-23 12
Songkhla Lab |COD Spectrophotometer SGK CL0038 24-Jan-22 24-Jan-23 12
Songkhla Lab  |pH at 25 °c pH meter SGK_CL0030 9-Nov-21 10-May-23 18
Songkhla Lab |Oil & Grease Electronic Top-Loading Balance SGK_CL0045 5-Feb-22 5-Feb-23 12
Songkhla Lab |Oil & Grease Oven SGK_CL0024 9-Nov-21 10-May-23 18
Songkhla Lab  |Oil & Grease Water Bath SGK_CL0035 5-Feb-22 6-Aug-23 18
Songkhla Lab |Sulfide Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab |Total Dissolved Solids 103-105°C Electronic Top-Loading Balance SGK_CL0045 5-Feb-22 5-Feb-23 12
Songkhla Lab |Total Dissolved Solids 103-105°C Oven SGK_CL0024 9-Nov-21 10-May-23 18
Songkhla Lab |Total Suspended Solids Electronic Top-Loading Balance SGK_CL0045 5-Feb-22 5-Feb-23 12
Songkhla Lab  |Total Suspended Solids Oven SGK_CL0024 9-Nov-21 10-May-23 18
Songkhla Lab |Fecal Coliform Autoclave SGK_ML0001 5-Jul-21 3-Jan-23 18
Songkhla Lab  |Fecal Coliform Incubator SGK_ML0013 6-Aug-22 6-Feb-24 18
Songkhla Lab  |Fecal Coliform pH Meter SGK_ML0016 5-Jul-21 3-Jan-23 18
Songkhla Lab  |Fecal Coliform Water Bath SGK_ML0021 6-Aug-21 4-Feb-23 18
Songkhla Lab |Total Dissolved Solids 180°C Electronic Top-Loading Balance SGK_CL0045 5-Feb-22 5-Feb-23 12
Songkhla Lab |Total Dissolved Solids 180°C Oven SGK_CL0024 9-Nov-21 10-May-23 18
Songkhla Lab  |Arsenic ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  |Arsenic Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  |Cadmium ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  |Cadmium Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab |Copper ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  [Copper Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  |Hexavalent Chromium Spectrophotometer SGK_CL0040 24-Jan-22 24-Jan-23 12
Songkhla Lab  [Hexavalent Chromium Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  |Lead ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  [Lead Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  [Manganese ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  [Manganese Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  |Zinc ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  |Zinc Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  [Mercury ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  [Mercury Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  |Nickel ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  |Nickel Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Songkhla Lab  |Selenium ICP-MS SGK_CL0048 8-Feb-22 8-Feb-23 12
Songkhla Lab  |Selenium Cold Room Water SGK_CL0065 16-Aug-21 14-Feb-23 18
Water Lab Total Kjeldahl Nitrogen Digestion Unit BKK_EN0141 4-Aug-21 2-Feb-23 18
Water Lab Total Kjeldahl Nitrogen Discrete analyzer BKK_EN0037 30-Jun-22 30-Jun-23 12
Water Lab  |Diesel Range Hydrocarbon (C,s-C,g) Gas Chromatography (FID) BKK_EN0103 20-Oct-21 20-Apr-23 18
Water Lab Gasoline Range Hydrocarbons (C6-C9) Gas Chromatography (MSD) BKK_EN0059 21-Jun-22 21-Dec-23 18
Water Lab  |Heavy Oil Range Hydrocarbon (C,5-C,,)  |Gas Chromatography (FID) BKK_EN0103 20-Oct-21 20-Apr-23 18
Water Lab Kerosene Range Hydrocarbon (C,-C,,)  |Gas Chromatography (FID) BKK_EN0103 20-Oct-21 20-Apr-23 18
Water Lab Volatile Organic Compounds Gas Chromatography (MSD) BKK_EN0059 21-Jun-22 21-Dec-23 18

1 alsglobal.com



SITHIPORN ASSOCIATES CO.,LTD.
CALIBRATION LABORATORY

451-451/1 Sirinthorn Rd.,Bangbumru, Bangplud Bangkok 10700 THAILAND. NSC-TISI-TIS 17025
Tel.0-2435-8800 Fax.0-2433-1679 e-mail:cal-center@sithiphorn.com http://www.sithiphorn.com CALERATION (383

Cert. No. : ACC22027
Pages : lof3

Calibration Certificate

Equipment : SOUND CALIBRATOR

Manufacturer : RION

Model : NC-74

Serial No.: 34425566

ID No.: BKK FS0617

Condition As Found : GOOD

Customer : ALS LABORATORY GROUP (THAILAND) CO., LTD.

104 PHATTHANAKAN 40, PHATTHANAKAN ROAD,
KHWAENG PHATTHANAKAN, KHET SUAN LUANG,
BANGKOK, 10250 THAILAND.

Location : - H :
R . (230:3) s | Review sy Jmtbens .
Pressure : (1013 £3) kPa g
Relative Humidity : ( 50.0 £20 ) % i APPROVED BY

| |
S S TEAER st exrononre 17122 ]
Calibration Date : 09 SEPTEMBER 2022
Date of Issue : 14 SEPTEMBER 2022

Calibrated by : Nathakorn Pisutpaisan

C_-—-‘-ﬁ
Approved by :

( Thanakul Petchurai

This certificate is issued in accordance with the requirements of ISO/IEC 17025 standard, may not be reproduced

other than in full, except with the prior written approval of the head of Calibration Laboratory.

QF-TS12-04-04-020664



SITHIPORN; SITHIPORN ASSOCIATES CO.,LTD.

associates

CALIBRATION LABORATORY

Continuation of Calibration Certificate

Calibration Procedure : CP-AC-03

Calibration Method :

This equipment was calibrated by based on IEC-60942-2003 Standard.

The sound pressure level, frequency and total distortion of the sound calibrator was measured using the reference

microphone.

Condition of this result of calibration :

1. Reference Standard Instruments :

Instrument Model
Waveform Generator 33511B
Digital Multimeter 33461A
Digital Multimeter 33461A
Digital Multimeter 33461A
Programmable Attenuator MAT-1070
Condenser Microphone 4180
Measuring Amplifier NA-42KAI
Audio Analyzer AVR-3360A

Serial No.
MY52302742
MY53220104
MY53220076
MY60024273

62100114

2977900

34560495

V744B6069

Cert. No.
Job No.
Pages

Cert. No.
EF-0008-22
EEL.BP. 04/0265
EEL.BP. 03/0265
EEL.BP. 05/0265
EF-0009-22
AA-1013-22
AA-3005-22
EF-0010-22

: ACC22027
: VC65AC0081
: 20f3

Due Date
04-Feb-23
09-Feb-23
09-Feb-23
09-Feb-23
07-Feb-23
24-Feb-23
22-Feb-23
07-Feb-23

2. This result of calibration was found accurate as shown on date and place of calibration for this calibrated item only.

3. This certificate is traceable to the international system of unit maintained at :

3.1 National Institute of Metrology (Thailand).
3.2 Thailand Institute of Scientific and Technological Research (TISTR).

QF-TS12-04-04-020664

1 A



SITHIPORN, SITHIPORN ASSOCIATES CO,LTD.
SO CALIBRATION LABORATORY

Continuation of Calibration Certificate

Result of calibration :

1. Sound pressure level

Cert. No. : ACC22027
Job No. : VC65AC0081
Pages : 3of3

Specified sound Measured Deviated Tolerance
pressure level value value Uncertainty limit
(dB) (dB) (dB) (dB) (dB)
94 94.17 0.17 0.14 0.40
2. Frequency
Specified Measured Deviated Tolerance
Frequency value value Uncertainty limit
(Hz) (Hz) (%) (%) (%)
1000 1001.9 0.2 0.1 1.0
3. Total distortion
Measured value ( % ) Uncertainty ( % ) Tolerance limit ( % )
1.22 0.10 3.0

The reported uncertainty is based on a standard uncertainty multiplied by coverage factor k =

or any value following calculation,providing a lavel of confidence of approximately 95 %

QF-TS12-04-04-020664

End of Calibration Certificate



INNOVATIVE INSTRUMENT CALIBRATION LAB

I

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

NN OV'A(.“!:IVE

BT bR U e e ce T o

uithn BuTuifinl Suanguue sHin

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

————————— e
ANSI National Accreditation Board

ACCREDITED

II]IIIIII

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

"IIIIII

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 GALIBAATION LABORATGRY

Page:1/6.
Certificate of Calibration
Customer
Name ¢ ALS Laboratory Group Thailand Co., Ltd. Certificate No : 22-ACT-518
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250 Request No : Req-2022-1379
Unit Under Calibration Details
Measurement item : : Sound Level Meter Microphone Class : |
Manufacturer : 01dB Microphone Model : 40CD
Model : CUBE Microphone S/N : 233376
Serial Number : 14109 Preamplifier Model : PRE22N
ID : BKK_FS1149 Preamplifier S/N : 2113075
Resolution : 01 dB Intrument Status : Used })
Calibration Environment and Details i REVIEW BY ﬂmm """"""
R R | APPROVED BY /1 &
Humidity © 50 %RH = 20 %RH }
Barometric Pressure : 1013 hPa = 10 hPa i NEXT CAL. DATE "#/3/23
Received Date 26 July 2022 <
Calibrated Date : 17 August 2022
Calibration Procedure ¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration . Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svand01 131 18 October 2022 WK Electric
Note
The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.
Calibrated By : m Approved By : il \:'fxi
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 17 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO.. LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

INNOWVATIVE I

e R L

afan

ultin BuTuniv Suanjuiue $4a

ANSI National Accreditation Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page: 2/6.
Certificate No 22-ACT-518
Request No Req-2022-1379
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /20-138 Level uucC ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 94,00 dB 93.81 93.5 -0.31 93.8 -0.01 0.20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 15.9 0.10

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting
Measured UNCERTAINTY
FAST / 20-138
UUC Weighting (dB) (+dB)
A 8.6 0.10
&/ 10.0 0.10
zZ 19.9 0.10

4, Acoustic signal test of frequency weightings

input signal device

(Without Windscreen)

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /20-138 A C Z
< (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.1 0.2 0.2 0.50 1.0
1000 Hz 0.0 0.0 0.0 0.60 0.7
8000 Hz -2.4 -2.4 i e 0.70 +1.5-2.5

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19



1

INNOVATIVE INSTRUMENT CALIBRATION LAB
INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE Ah
INNOWVATIVIE I )

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO, e — ANSI National Accreditation Board
v SuTunfid Susnsmua $fa ACCREDITED

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 B A AT

Page:3/6.

Certificate No : 22-ACT-518

RequestNo  :  Req-2022-1379

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /20-138 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.0 0.0 0.0 1.0
125 Hz 0.1 0.1 0.0 1.0
250 Hz 0.1 0.0 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 Hz -0.4 -0.2 -0.2 L0
4000 Hz 0.7 -0.5 -0.4 1.0
8000 Hz -1.5 =1.5 =15 +1.5,-2.5
16000 Hz -4.8 -4.8 -4.8 +2.5,-16.0

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /20-138 REF uucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
c 114.00 114.0 0.0 0.2 0.2
zZ 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
20-138/ A REF uucC ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114,0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-5LM-01 Rev.0 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD. HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN |1 TAMBON BANG KAEO,
AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND
TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140

INNOWVATIVIE

afan
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ANSI National Accreditation Board

uhiv SuTunfivl Buamiuius $fa ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page : 4/6.

Certificate No

22-ACT-518

Req-2022-1379

Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uvuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /20-138 REF uucC ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
138.00 138 138.0 0.0 0.8
134.00 134 134.0 0.0 0.8
129.00 129 129.0 0.0 0.8
124,00 124 124.0 0.0 0.8
119.00 119 119.0 0.0 0.8
114.00 114 114.0 0.0 0.8
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 0.8
99.00 99 99,2 0.2 0.8
94.00 94 94.2 0.2 0.8
§9.00 89 89.2 0.2 0.8
84.00 84 84.3 0.3 0.8
0.3

79.00 79 79.2 0.2 0.8
74.00 74 74.2 0.2 0.8
69.00 69 69.3 0.3 0.8
64.00 64 64.3 0.3 0.8
59.00 59 59.2 0.2 0.8
54.00 54 54.3 03 0.8
49.00 49 49.3 03 0.8
44,00 44 443 0.3 0.8
39.00 39 39.3 0.3 0.8
34.00 34 343 0.3 0.8
29.00 29 29.3 0.3 0.8
24,00 24 245 0.5 0.8

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No 22-ACT-518
Request No Req-2022-1379
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF vuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£ dB)
26.1 26.5 0.4 0.8
20-138 0.3
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/20-138 Toneburst Ref vucC ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+£dB)
200 134.0 134.1 +0.1 0.5
Fast 2 117.0 117.0 0.0 b 0 e B
0.25 108.0 107.8 -0.2 +1.0,-3.0
200 127.6 127.7 +0.1 0.5
Slow 0.3
2 108.0 108.1 +0.1 +1.0,-3.0
200 128.0 128.1 +0.1 0.5
SEL 2 108.0 108.1 +0.1 +1.0,-1.5
0.25 99.0 98.9 -0.1 +1.0,-3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/60-136 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (=dB)
Complete cycle 1314 1333 +1.90 2.0
Positive half cycle 1304 129.6 -0.80 0.2 1.0
Negative half cycle 130.4 129.8 -0.60 1.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No

Request No

12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 138.6
Negative one-half cycle 139.1
Deviated 0.5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (£dB)
Initial 137.0
Final 137.0
Deviated 0.0 0.1 0.1
End of Certificate

22-ACT-518

Req-2022-1379

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd
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Certificate of Calibration

Customer
Name . ALS Laboratory Group Thailand Co., Ltd.
Address . 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250

Unit Under Calibration Details

Measurement item : : Sound Level Meter

Manufacturer . 01dB

Model : CUBE

Serial Number ;14087

ID : BKK_FS1148
Resolution : 0.1 dB

Calibration Environment and Details
Temperature : BEEIE
Humidity : 50 %RH = 20 %RH
Barometric Pressure : 1013 hPa = 10 hPa
Received Date 1 26 July 2022
Calibrated Date . 17 August 2022
Calibration Procedure
Location of Calibration . Lab Acoustic

Reference Standard

Certificate No : 22-ACT-515

Request No : Req-2022-1376

Microphone Class : |

Microphone Model : 40CD

Microphone S/N : 446559

Preamplifier Model : PRE22N

Preamplifier S/N : 2105027

Intrument Status : Used

i . /
! REVIEW BY W‘W‘{’”’Wy .....
:

APPROVED BY WY1 éh- oF—

NEXTIGAL: BATE uiiissmnioimmn -

: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound Tevel meters - Part 3: Periodic (esis :

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svan401 135 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : n

Mr. Noppadon Luangart

Calibration Officer

Approved By : 7 15/,,1
Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date : 17 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No 22-ACT-515
Request No Req-2022-1376
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /20-138 Level uucC ERR uucC ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (£dB)
1000 Hz 94.00 dB 93.81 93.5 -0.31 93.8 -0.01 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 16.1 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 9.3 0.10
C 10.4 0.10
z 16.3 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST / 20-138 A C Y4
” (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz =0.1 0.1 0.1 0.50 1.0
1000 Hz 0.0 0.0 0.0 0.60 0.7
8000 Hz -2.3 -2.3 =1.7 0.70 1.5 2.5

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 [ssue date 01/07/19
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Certificate No ;. 22-ACT-515

Request No  :  Req-2022-1376

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /20-138 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.0 0.0 0.0 1.0
125 Hz 0.1 0.1 0.0 1.0
250 Hz 0.1 0.0 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 Hz -0.4 0.7 -0.2 1.0
4000 Hz -0.7 -0.5 -0.4 1.0
8000 Hz =16 ~1.6 =16 +1.5,-2:5
16000 Hz -4.8 -4.8 -4.8 +2.5,-16.0

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /20-138 REF vucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
L& 114.00 114.0 0.0 0.2 0.2
74 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
20-138/A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+xdB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No

Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uvuc Limit

STD Setting (dB) (£ dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /20-138 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
138.00 138 138.0 0.0 0.8
134.00 134 134.0 0.0 0.8
129.00 129 129.0 0.0 0.8
124.00 124 124.0 0.0 0.8
119.00 119 119.0 0.0 0.8
114.00 114 114.0 0.0 0.8
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 0.8
99.00 99 99.1 0.1 0.8
94.00 94 94.2 0.2 0.8
89.00 89 89.2 0.2 0.8
84.00 84 84.1 0.1 0.8
0.3

79.00 79 79.2 0.2 0.8
74.00 74 74.2 0.2 0.8
69.00 69 69.1 0.1 0.8
64.00 64 64.2 0.2 0.8
59.00 59 59.2 0.2 0.8
54.00 54 54.1 0.1 0.8
49.00 49 49.2 0.2 0.8
44.00 44 44,2 0.2 0.8
39.00 39 39.2 0.2 0.8
34.00 34 342 0.2 0.8
29.00 29 292 0.2 0.8
24.00 24 24.4 0.4 0.8

22-ACT-515

Req-2022-1376

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No 22-ACT-515
Request No Req-2022-1376
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (£ dB) (+dB)
26.1 26.4 0.3 0.8
20-138 0.3
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/20-138 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 134.0 134.0 0.0 0.5
Fast 2 117.0 116.9 20 +1.0,+-1.5
0.25 108.0 107.8 -0.2 +1.0,-3.0
200 127.6 127.6 0.0 0.5
Slow 0.3
2 108.0 108.0 0.0 +1.0, 3.0
200 128.0 128.1 +0.1 0.5
SEL 2 108.0 108.0 0.0 +1.0, =1.5
0.25 99.0 98.9 -0.1 +1.0,-3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/60-136 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+£dB) (+dB)
Complete cycle 1314 133.0 +1.60 2.0
Positive half cycle 130.4 129.7 -0.70 0.2 1.0
Negative half cycle 130.4 129.9 -0.50 1.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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12. Overload indication

Certificate No

Request No

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (£dB)
Positive one-half cycle 139.1
Negative one-half cycle 139.8
Deviated -0.7
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 137.0
Final 137.0
Deviated 0.0 0.1 0.1
End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except

22-ACT-515

Req-2022-1376

in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Customer
Name

Address

Certificate of Calibration

: ALS Laboratory Group Thailand Co., Ltd.

: 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

1D

Resolution

Sound Level Meter

Calibration Environment and Details

Temperature
Humidity
Barometric Pressure
Received Date
Calibrated Date

Calibration Procedure

: 17 August 2022

Microphone Class :

Certificate No :

22-ACT-520

Request No : Req-2022-1381

1

: 01dB Microphone Model : 40CD

: CUBE Microphone S/N : 454558

;14111 Preamplifier Model : PRE22N

: BKK_FS1151 Preamplifier /N : 2113073
0.1 dB Intrument Status : Used

r 3°CE2'C

: 50 %RH =+ 20 %RH

1013 hPa == 10 hPa

: 26 July 2022

i NEXT CAL. DATE

14/8/25

: In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By :

me

Mr. Noppadon Luangart

Calibration Officer

Approved By :

Issue Date :

MEy
Mr. Pacit Mathavorn
Calibration Engineer Supervisor

17 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No  :  22-ACT-520
Request No  :  Req-2022-1381
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance

UNCERTAINTY
FAST /A /20-138 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)

1000 Hz 94.00 dB 93.81 93.7 -0.11 93.8 -0.01 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 15.6 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

UUC Setting

Measured UNCERTAINTY
FAST /20-138

UUC Weighting (dB) (+dB)
A 9.0 0.10
€ 10.6 0.10
Z 15.4 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /20-138 A € z
: (£dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 1.0
1000 Hz 0.0 0.0 0.0 0.60 0.7
8000 Hz -2.3 2.3 =1:9 0.70 +1.5-2.5

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No : 22-ACT-520

Request No  :  Req-2022-1381

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /20-138 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.0 0.0 0.0 1.0
125 Hz 0.1 0.1 0.0 1.0
250 Hz 0.2 0.1 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 Hz -0.4 -0.2 -0.2 1.0
4000 Hz -0.7 -0.6 -0.5 1.0
8000 Hz ~1.5 e 1) =15 +1.5,-2.5
16000 Hz -4.8 -4.8 -4.8 +2.5,~16.0

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /20-138 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
20-138/A REF uucC ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No  :  22-ACT-520
Request No  :  Req-2022-1381
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uucC Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /20-138 REF uucC ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

138.00 138 138.0 0.0 0.8
134.00 134 134.0 0.0 0.8
129.00 129 129.0 0.0 0.8
124.00 124 124.0 0.0 0.8
119.00 119 119.0 0.0 0.8
114.00 114 114,0 0.0 0.8
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 0.8
99.00 99 99.2 0.2 0.8
94.00 94 94.2 0.2 0.8
89.00 89 89.2 0.2 0.8
84.00 84 84.2 0.2 0.8
79.00 79 79.3 03 " 0.8
74.00 74 74.3 0.3 0.8
69.00 69 69.3 0.3 0.8
64.00 64 643 0.3 0.8
59.00 59 59.3 0.3 0.8
54.00 54 543 0.3 0.8
49.00 49 493 0.3 0.8
44.00 44 44.3 0.3 0.8
39.00 39 393 0.3 0.8
34.00 34 343 0.3 0.8
29.00 29 29.3 0.3 0.8
24.00 24 24.4 0.4 0.8

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No 22-ACT-520
Request No Req-2022-1381
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
252 25.6 0.4 0.8
20-138 0.3
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /20-138 Toneburst Ref uuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 134.0 134.0 0.0 0.5
Fast 2 117.0 116.9 -0.1 +1.0,-1.5
0.25 108.0 107.8 -0.2 +1.4),~30
200 127.6 127.6 0.0 0.5
Slow 0.3
2 108.0 108.0 0.0 +1.0,-3.0
200 128.0 128.0 0.0 0.5
SEL 2 108.0 108.0 0.0 +1.9,-1.5
0.25 99.0 98.8 -0.2 +1.0,-3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/60-136 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+=dB)
Complete cycle 131.4 1333 +1.90 2.0
Positive half cycle 130.4 1299 -0.70 0.2 1.0
Negative half cycle 130.4 129.8 -0.60 1.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No

Request No
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (£ dB) (+dB)
Positive one-half cycle 138.6
Negative one-half cycle 139.1
Deviated -0.5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 137.0
Final 137.0
Deviated 0.0 0.1 0.1
End of Certificate

22-ACT-520

Req-2022-1381

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate of Calibration

Customer
Name . ALS Laboratory Group Thailand Co., Ltd. Certificate No : 22-ACT-516
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250 Request No : Req-2022-1377

Unit Under Calibration Details

Measurement item : : Sound Level Meter

Manufacturer : 01dB

Model : ICUBE

Serial Number ;14112

D : BKK_FS1152
Resolution : 0.1 dB

Calibration Environment and Details
Temperature 1 2BEELC
Humidity : 50 %RH =% 20 %RH
Barometric Pressure : 1013 hPa= 10 hPa
Received Date : 26 July 2022
Calibrated Date - 17 August 2022
Calibration Procedure
Location of Calibration : Lab Acoustic

Reference Standard

Microphone Class : |
Microphone Model : 40CD
Microphone S/N : 428446
Preamplifier Model : PRE22N
Preamplifier S/N : 2113072

[ntrument Status : Used

Y/
REVIEW BY WWZ&M /

APPROVED BY .iivccsscaseinmunmrsnsanonss

NEXT CAL. DATE “’/8/%

: In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

Calibrated By : ye

Mr. Noppadon Luangart

Calibration Officer

Approved By : Ll 13'*1

Mr. Pacit Mathavorn
Calibration Engineer Supervisor

Issue Date : 17 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnovative Instrument Co., Lid

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No 22-ACT-516
Request No Req-2022-1377
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /20-138 Level vucC ERR uucC ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 94.00 dB 93.81 0935 -0.31 93.8 -0.01 0.20 0.3

Note :

2. Self-generated noise, Microphone installed
UUC Setting

Measured UNCERTAINTY
FAST / 20-138
UUC Weighting (dB) (+dB)
A 15.8 0.10

3. Self-generated noise, Microphone replaced by the electrical input signal device

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 10.2 0.10
C 115 0.10
Z 254 0.10
4, Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /20-138 A C z
. (+dB) (+dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 1.0
1000 Hz 0.0 0.0 0.0 0.60 0.7
8000 Hz -1.8 =19 1.3 0.70 +1.5 -2.5

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Page:3/6.

Certificate No o 22-ACT-516

Request No  :  Req-2022-1377

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /20-138 Weighting Respone curve Limit
STD Setting A (dB) C(dB) Z (dB) (+dB) (+dB)
63 Hz 0.0 0.0 0.0 1.0
125 Hz 0.1 0.1 0.0 1.0
250 Hz 0.1 0.0 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 Hz -0.4 -0.2 -0.2 1.0
4000 Hz 0.7 -0.5 -0.4 1.0
8000 Hz -1.6 -1.6 -1.6 +1.5,-2.5
16000 Hz -4.8 -4.8 -4.8 +2.5,-16.0

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /20-138 REF uucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
c 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
20-138 /A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Legq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Lid

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No

22-ACT-516

Req-2022-1377

Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST / A /20-138 REF uuC ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
138.00 138 138.0 0.0 0.8
134,00 134 134.0 0.0 0.8
129.00 129 129.0 0.0 0.8
124.00 124 124.0 0.0 0.8
119.00 119 119.0 0.0 0.8
114.00 114 114.0 0.0 0.8
109.00 109 109.0 0.0 0.8
104,00 104 104.0 0.0 0.8
99.00 99 99.1 0.1 0.8
94,00 94 94,1 0.1 0.8
89.00 89 89.2 0.2 0.8
84.00 84 84.2 02 0.8
0.3

79.00 79 79.2 0.2 0.8
74.00 74 74.2 0.2 0.8
69.00 69 69.2 0.2 0.8
64.00 64 64.2 0.2 0.8
59.00 59 59.2 0.2 0.8
54.00 54 54.2 0.2 0.8
49.00 49 49.2 0.2 0.8
44,00 44 4.2 0.2 0.8
39.00 39 392 0.2 0.8
34,00 34 34.2 0.2 0.8
29.00 29 29.2 0.2 0.8
24,00 24 243 0.3 0.8

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No

22-ACT-516

Request No Req-2022-1377
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
26.5 26.9 0.4 0.8
20-138 0.3
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/20-138 Toneburst Ref uucC ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 134.0 134.0 0.0 0.5
Fast 2 117.0 116.8 -0.2 +1.0,=1.5
0.25 108.0 107.7 -0.3 +1.0,-3.0
200 127.6 127.6 0.0 0.5
Slow 0.3
2 108.0 108.0 0.0 F1:0,-310
200 128.0 128.0 0.0 0.5
SEL 2 108.0 108.0 0.0 +1.0,~1.5
0.25 99.0 98.8 -0.2 +1.0,~3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/60-136 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (=dB)
Complete cycle 131.4 133.3 +1.90 2.0
Positive half cycle 130.4 129.6 -0.80 0.2 1.0
Negative half cycle 130.4 129.8 -0.60 1.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19



INNOVATIVE INSTRUMENT CALIBRATION LAB

INNOVATIVE INSTRUMENT CO., LTD, HEAD OFFICE

7/139 MOO 13, SOI SUNTINAKORN 11 TAMBON BANG KAEO,

AMPHOE BANG PHLI SAMUT PRAKAN PROVINCE 10540 THAILAND

TEL:

(66)0-2116-5860-1 FAX: (66)0-2116-7140

i

VIIIIIII

TN NOVATIVE |

Es_i‘ National Accreditation Board

Sy BuTunfivl Busnjuiua dfia ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page: 6/6.

Certificate No

Request No

12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (£dB) (xdB)
Positive one-half cycle 140.1
Negative one-half cycle 140.5
Deviated -0.4
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (£dB)
Initial 137.0
Final 137.0
Deviated 0.0

The results related only to the item calibrated. The certificate shall not be repro

End of Certificate

22-ACT-516

Req-2022-1377

duced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Customer
Name

Address

. ALS Laboratory Group Thailand Co., Ltd.

Unit Under Calibration Details

Measurement item :
Manufacturer
Model

Serial Number

1D

Resolution

: Sound Level Meter
. 01dB

: CUBE

: 14110

: BKK_FS1150

0.1 dB

Calibration Environment and Details

Temperature

Humidity

Barometric Pressure
Received Date
Calibrated Date
Calibration Procedure
Location of Calibration

Reference Standard

1 23 eI

: 50 %RH % 20 %RH
© 1013 hPa =% 10 hPa
: 26 July 2022

¢ 17 August 2022

Certificate of Calibration

: 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250

Certificate No : 22-ACT-517

Request No : Req-2022-1378

Microphone Class : |

Microphone Model :
Microphone S/N :
Preamplifier Model :

Preamplifier S/N :

40CD
454576
PRE22N

2113074

Intrument Status : Used

NEXT CAL. DATE

1¥/s /2%

¢ In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

: Lab Acoustic

[nstrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor &

Calibrated By : W

Mr. Noppadon Luangart

Calibration Officer

Approved By :

=2, providing a level of confidence approximately 95 %.

MNES

Mr. Pacit Mathavorn

Calibration Engineer Supervisor

Issue Date :

17 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No 22-ACT-517
Request No Req-2022-1378
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /20-138 Level uucC ERR uucC ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (£dB)
1000 Hz 94.00 dB 93.81 93.1 .71 93.8 -0.01 0.20 0.3

Note :

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 16.5 0.10

3. Self-generated noise, Microphone replaced by the electrical

UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 9.9 0.10
e 11.2 0.10
Z 20.5 0.10

4. Acoustic signal test of frequency weightings

(Without Windscreen)

Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079

input signal device

Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /20-138 A C Z
P (+dB) (£ dB)
STD Setting (dB) (dB) (dB)

125 Hz 0.0 0.1 0.1 0.50 1.0

1000 Hz 0.0 0.0 0.0 0.60 0.7

8000 Hz =1.7 =17 =12 0.70 +1.5-2.5

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No » 22-ACT-517

Request No :  Req-2022-1378

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /20-138 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.0 0.0 0.0 1.0
125 Hz 0.1 0.1 0.0 1.0
250 Hz 0.1 0.0 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 Hz -0.4 -0.2 -0.2 1.0
4000 Hz -0.7 -0.5 -0.4 1.0
8000 Hz “1.5 1.5 =18 +1.5,~2.5
16000 Hz -4.8 -4.8 -4.8 +2.5,-16.0

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /20-138 REF uuc ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
C 114.00 114.0 0.0 0.2 0.2
z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
20-138/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No
Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0
Deviated 0.0

8. Level linearity on the reference level range

22-ACT-517

Req-2022-1378

UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /20-138 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
138.00 138 138.0 0.0 0.8
134.00 134 134.0 0.0 0.8
129.00 129 129.0 0.0 0.8
124.00 124 124.0 0.0 0.8
119.00 119 119.0 0.0 0.8
114.00 114 114.0 0.0 0.8
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 0.8
99.00 99 992 0.2 0.8
94.00 94 94.2 0.2 0.8
89.00 89 89.2 0.2 0.8
84.00 84 §4.2 0.2 0.8
0.3
79.00 79 79.2 0.2 0.8
74.00 74 74.2 0.2 0.8
69.00 69 69.2 0.2 0.8
64.00 64 64.2 0.2 0.8
59.00 a5 59.2 0.2 0.8
54.00 54 54.2 0.2 0.8
49.00 49 49.2 02 0.8
44.00 44 44.2 0.2 0.8
39.00 39 39.2 0.2 0.8
34.00 34 34.2 0.2 0.8
29.00 29 29.3 0.3 0.8
24,00 24 24.4 0.4 0.8

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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9. Level linearity including the level range control

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uucC ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
264 26.8 0.4 0.8
20-138 0.3
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A /20-138 Toneburst Ref uvuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 134.0 134.0 0.0 0.5
Fast 2 117.0 116.9 “0.1 +140,-1.5
0.25 108.0 107.8 -0.2 +1.0,-3.0
200 127.6 127.6 0.0 0.5
Slow 0.3
2 108.0 108.0 0.0 +1.0, -3.0
200 128.0 128.0 0.0 0.5
SEL 2 108.0 108.0 0.0 +1.0,-1.5
0.25 99.0 98.8 -0.2 +1.0,-3.0

11. Peak C Sound level

UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/60-136 REF vucC ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+£dB)
Complete cycle 131.4 132.6 +1.20 2.0
Positive half cycle 130.4 129.6 -0.80 0.2 1.0
Negative half cycle 130.4 129.8 -0.60 1.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issuc date 01/07/19
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Certificate No :  22-ACT-517
RequestNo  :  Req-2022-1378
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 UuC Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 139.9
Negative one-half cycle 140.4
Deviated -0.5

13. High Level Stability

UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (=dB)
Initial 137.0
Final 137.0
Deviated 0.0 0.1 0.1
End of Certificate

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co.. Ltd

FM-708-5LM-01 Rev.0 Issue date 01/07/19
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Request No.

Submitted by
Address

Calibrated at

Preamplifier

Standards used :

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0168 MTC No. EEL. BP. 47/1264

=

i
1 RE\

T ATE
CALIBRATION CERTIFICATE —_— Hobover 7

| APPROVED BY Trnitonel......
: ALS Laboratory Group (Thailand) Co., Ltd. ‘

| NEXT CAL. DATE to/’/w
: 104 Phatthanakan 40, Phatthanakan Rd.,

Khwaeng Phattankan, Khet Suan Luang, Bangkok 10250.

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Rd., A Muang, Samutprakan 10280.

Instrument Calibrated : Ambient Environment

Description : Sound Level Meter Temperature L) 58
Manufacturer  : 01 dB Relative Humidity  : (50 + 15) %
Model : Cure Ambient Pressure :(101.325+1.5) kPa
Serial No. 10936

Microphone : G.R.A.S 40CD No.231562

: PRE22 No.1507179

1. Band Pass Filter Stanford Research Systems SR 650 S/N 28712.
2. Condenser Microphone Briiel&Kjaer 4180 S/N 2889871.
3. Decade Attenuator Ando AL-205 S/N 00464602.
4, Function/Arbitrary Waveform Generator Agilent 33220A S/N MY44042668.
5. Digital Function Synthesizer NF Electronic Instruments DF-193A S/N 122037,
6. Digital Multimeter Fluke 8520A S/N 4985007.
7. Multifunction Acoustic Calibrator Briiel&Kjeer 4226 S/N 2810358.
8. Measuring Amplifier Briiel&Kjaer 2636 S/N 1537484,
Date of Receipt : 9 Dec. 2021
Date of Calibration : 10-25 Jan. 2022 1/8
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The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCI (TISTR)

Request No. 21-65/0168 MTC No. EEL. BP. 47/1264

9. Power Amplifier Brilel&Kjer 2706 S/N 1517650.

10. Speaker Tannoy Limited, Great Britain British Patent No. 215300.
11. Digital Multimeter Agilent 34401A S/N MY44005560.

12. Programmable Attenuator Tamagawa TPA-303A S/N 2212.

Calibration Procedure :

This instrument was calibrated by using calibration procedures no CP-102-02 and CP-102-03, which
were based on IEC 61672-3 Electroacoustics - Sound Level Meters - Part 3 : Periodic tests (2006). These calibration
procedures were related to the electrical and acoustic signal tests. The electrical signal test was carried out with the
direct measurement method. The acoustic signal test was performed in an anechoic room with the comparison
measurement method.

This instrument has been calibrated against standards maintained at the Electrical and Electronic Standards
Laboratory (EEL), which are traceable to the International System of Units through the National Institute of
Metrology (Thailand).

The information on actual reading is attached herewith and the uncertainty limits quoted refer to the
measured values only.

The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage factor

k=2, providing a level of confidence of approximately 95%.

Date of Calibration : 10-25 Jan. 2022 2/8
e o
The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0168 MTC No. EEL. BP. 47/1264
1. Absolute Sensitivity
Reference Unit Under Test Tolerance
Acoustic Signal Measured Value (dB) Deviation | Uncertainty limit Class 1
(dB) Before adjust After adjust (dB) (+dB) (+dB)
113.97 113.9 114.1 0.1 0.60 1.1

Note: The external calibration adjustment was firtsly performed. The internal calibration adjustment

was then completed at the display of 1140 dB.
2. Self-generated noise

2.1 Normal test

Measured value Uncertainty
(dB) (+dB)
18.6 0.10

2.2 The microphone of the sound level meter was replaced by electrical signal input device

Frequency |Measured Value| Uncertainty
Weighting (dB) (+dB)
A-Weighting i 0.10
C-Weighting 12.5 0.10
Flat 16.7 0.10

Date of Calibration : 10-25 Jan. 2022 3/8
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The results relate only to the items tested/calibrated or value assigned.

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.
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Request No. 21-65/0168 MTC No. EEL. BP. 47/1264

3. Acoustical signal test of frequency weightings

Deviation from response curve
Frequency Uncertainty Tolerance Limits
A-weighting C-weighting Flat
(Hz)
(dB) (dB) (dB) (+dB) Class 1 (+dB)

125 -0.2 0.0 -0.1 0.40 1.5
1 000 -0.5 -0.5 -0.5 0.40 1.1
4 000 -0.5 =05 =S 0.40 1.6

4. Electrical signal test of frequency weightings

FRAED Deviation from response curve e S
A-weighting C-weighting Flat

- (4B) (B) (aB) (+dB) Class 1 (+dB)
63 -0.1 0.1 0.1 0.20 155
125 -0.1 0.2 0.2 0.20 15

250 0.1 0.2 02 0.20 1.4

500 -0.1 0.2 02 0.20 1.4

1000 0.0 0.0 0.0 0.20 1.1

2 000 -0.4 -0.3 -0.4 0.20 1.6

4 000 -0.8 -0.7 -0.6 0.20 1.6

8 000 -4.6 -4.6 -4.0 0.20 +2.1;-3.1

16 000 5.0 -5.0 0.6 0.20 +3.5;-17.0

Date of Calibration  : 10-25 Jan. 2022 4/8
B
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CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0168 MTC No. EEL. BP. 47/1264
5. Frequency and time weightings at 1 kHz
5.1 Frequency weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class | (+dB)
A-weighting 114.0 0.0 0.20 0.4
C-weighting 114.0 0.0 0.20 0.4
Flat 114.0 0.0 0.20 0.4
5.2 Time weightings at 1 kHz
Frequency Measured Deviated Value Uncertainty Tolerance Limits
Weighting Value (dB) (dB) (+dB) Class 1 (+dB)
Fast 114.0 0.0 0.20 0.3
Slow 114.0 0.0 0.20 0.3
Leq 114.0 0.0 0.20 0.3
6. Level linearity on the reference level range
Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 1 (+dB)
140 140.1 0.1 0.30 1.1
139 139.1 0.1 0.30 iyl
134 134.1 0.1 0.30 1.1
129 129.0 0.0 0.30 1.1
124 124.0 0.0 0.30 1.1
119 119.0 0.0 0.30 1.1
114 114.0 0.0 0.30 1.1

Date of Calibration

: 10-25 Jan. 2022
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Request No. 21-65/0168 MTC No. EEL. BP. 47/1264

6. Level linearity on the reference level range (cont.)

Anticipated Measured Deviated Value Uncertainty Tolerance Limits
Value (dB) Value (dB) (dB) (+dB) Class 1 (+dB)
109 109.0 0.0 0.30 1.1
104 104.0 0.0 0.30 1.1
99 99.0 0.0 0.30 1.1
94 94.0 0.0 0.30 141
89 89.0 0.0 0.30 B
84 84.0 0.0 0.30 1l
79 79.0 0.0 0.30 1.1
74 74.0 0.0 0.30 1=
69 69.0 0.0 0.30 Il
64 64.0 0.0 0.30 1.1
59 58.9 -0.1 0.30 5l
54 53.9 =0.1 0.30 15
49 48.9 -0.1 0.30 1.1
44 439 -0.1 0.30 L]
39 38.9 0.1 0.30 1.1
34 34.0 0.0 0.30 1:1
29 28.9 -0.1 0.30 1.1
24 24.0 0.0 0.30 1.1
Date of Calibration : 10-25 Jan. 2022 6/8
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THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

21-65/0168 MTC No. EEL. BP. 47/1264
7. Level linearlity including the level range control
Anticipated | Measured | Deviated Tolerence Limits
Uncertainty
Range Value Value Value Class 1
(dB) (dB) (dB) (+dB) (+dB)
20-140 135 135.0 0.0 0.30 1.1
8. Tone burst response
Time Toneburst | Measured | Deviated Tolerence Limitsl
Uncertainty
Weighting| Duration, Th Value Value Class 1
(ms) (dB) (dB) (+dB) (dB)
200 136.0 0.0 0.20 +0.8
Fast 2 119.0 0.0 0.20 Fil 8] R
0.25 109.8 -0.2 0.20 +1.3: 3.3
200 129.6 0.0 0.20 +0.8
Slow
2 110.0 0.0 0.20 ] Sn=8
200 130.0 0.0 0.20 +0.8
SEL 2 110.0 0.0 0.20 +1.3:-1.8
0.25 100.9 -0.1 0.20 gribichEzhe

: 10-25 Jan. 2022
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Request No. 21-65/0168 MTC No. EEL. BP. 47/1264

9. Peak C sound level

Number of cycles in Anticipated Measured Deviated value Uncertainty | Tolerence limits
test signal value (dB) value (dB) (dB) (+dB) Class 1 (+dB)
Complete cycle 1354 136.7 13 0.20 2.4
Positive half cycle 134 4 133.6 -0.8 0.20 1.4
Negative half cycle 134.4 133.6 -0.8 0.20 1.4

10. Overload indication

Measured value (dB)
Deviated value Uncertainty Tolerance Limits
Positive Negative
one-half cycle one-half cycle (dB) (+dB) Class 1 (+dB)
139.0 139.0 0.0 0.30 1.8

Calibrated by :

............ waré Acﬁ@gﬁﬁﬂ'ﬂi TR

(Mr. Tawikiat lamsamran) Electrical and Electronic Standards Laboratory
Date of Calibration : 10-25 Jan. 2022 Industrial Metrology and Testing Service Centre
Date of Issue 26 Jan. 2022 Ref: 2011264120905109001
End of Certificate 8/8
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TEL: (66)0-2116-5860-1 FAX: (66)0-2116-7140 CALIBRAT IO LAPRATORY
Page:1/6.

Certificate of Calibration

Customer
Name : ALS Laboratory Group Thailand Co., Ltd. Certificate No : 22-ACT-521
Address : 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250 Request No : Req-2022-1382

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : 1

Manufacturer : 01dB Microphone Model : 40CD

Model . CUBE Microphone S/N : 446381

Serial Number 14113 Preamplifier Model : PRE22N

ID : BKK_FS1153 Preamplifier S/N : 2113071

Resolution : 0.1 dB Intrument Status : Used

Calibration Environment and Details Y ?

Temperature 123 CE2°C REVIEW BY ..... % QAM"' ...... e

Humidity : 50 %RH % 20 %RH .

Barometric Pressure ¢ 1013 hPa £ 10 hPa APPROVED BY covsremrsmrssssenssens
| : /

e S T P

Calibrated Date - 17 August 2022

Calibration Procedure : In-house method CP-SLM-01 based on [EC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests

Location of Calibration : Lab Acoustic

Reference Standard

Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric

Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor & = 2, providing a level of confidence approximately 95 %.

>
Calibrated By : M’ Approved By : IS
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 17 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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ANSI National Accreditation Board
ACCREDITED

CALIBRATION LABORATORY
AC-2961

Page: 2/6.
Certificate No 22-ACT-521
Request No Req-2022-1382
1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance
UNCERTAINTY
FAST /A /20-138 Level vucC ERR uucC ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)
1000 Hz 94.00 dB 93.81 93.1 -0.71 93.8 -0.01 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN. 58079
2. Self-generated noise, Microphone installed
UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 15.8 0.10
3. Self-generated noise, Microphone replaced by the electrical input signal device
UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 2.1 0.10
C 10.4 0.10
Z 195 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /20-138 A L& Z
. (£ dB) (£ dB)
STD Setting (dB) (dB) (dB)
125 Hz 0.0 0.1 0.1 0.50 1.0
1000 Hz 0.0 0.0 0.0 0.60 1 fr
8000 Hz -2.4 -2.4 «1.9 0.70 +1.5-25

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /20-138 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (£ dB)
63 Hz 0.0 0.0 0.0 1.0
125 Hz 0.1 0.1 0.0 1.0
250 Hz 0.1 0.0 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 Hz -0.4 -0.2 -0.2 1.0
4000 Hz -0.7 -0.6 -0.5 1.0
8000 Hz 2 b -1.5 1.5 +1.5,-2.5
16000 Hz -4.8 -4.8 -4.8 +2.5,~16.0

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /20-138 REF uucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
& 114.00 114.0 0.0 0.2 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
20-138/A REF vuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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22-ACT-521
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Certificate No
Request No
7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /20-138 REF uucC ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)

138.00 138 138.0 0.0 0.8
134,00 134 134.0 0.0 0.8
129.00 129 125.0 0.0 0.8
124.00 124 124.0 0.0 0.8
119.00 119 119.0 0.0 0.8
114.00 114 114.0 0.0 0.8
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 0.8
99.00 99 99.2 02 0.8
94.00 94 94.2 0.2 0.8
89.00 89 89.2 0.2 0.8
84,00 84 84.2 0.2 0.8
79.00 79 79.2 02 " 0.8
74.00 74 74.2 0.2 0.8
69.00 69 69.2 0.2 0.8
64.00 64 64.2 0.2 0.8
59.00 59 59.2 0.2 0.8
54.00 54 54.2 0.2 0.8
49.00 49 49.2 0.2 0.8
44,00 44 44.2 0.2 0.8
39.00 39 39.2 0.2 0.8
34.00 34 342 0.2 0.8
29.00 29 29.3 0.3 0.8
24,00 24 24.4 0.4 0.8

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No  :  22-ACT-521
RequestNo  :  Req-2022-1382
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (£dB)
25.8 26.1 03 0.8
20-138 0.3
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/20-138 Toneburst Ref vuc ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (£ dB)
200 134.0 134.1 +0.1 0.5
Fast 2 117.0 117.0 0.0 +1.0,-1.5
0.25 108.0 107.8 -0.2 +1.0,-3.0
200 127.6 127.6 0.0 0.5
Slow 0.3
2 108.0 108.0 0.0 +1.0,-3.0
200 128.0 128.1 +0.1 0.5
SEL 2 108.0 108.0 0.0 +1.0,-1.5
0.25 99.0 98.9 0.1 1.0, ~3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST/C/60-136 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (+dB)
Complete cycle 131.4 133.1 +1.70 2.0
Positive half cycle 130.4 129.7 -0.70 0.2 1.0
Negative half cycle 130.4 129.9 -0.50 1.0

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No

Request No

12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uucC Limit
STD Setting (dB) (+dB) (=dB)
Positive one-half cycle 139.2
Negative one-half cycle 139.6
Deviated -0.4
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (£ dB) (£dB)
Initial 137.0
Final 137.0
Deviated 0.0 0.1 0.1
End of Certificate

The results related only to the item calibrated. The certificate shall not be re

22-ACT-521

Req-2022-1382

produced except in full, without written approval of the Innovative Instrument Co., Ltd
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Certificate of Calibration

Customer
Name 1 ALS Laboratory Group Thailand Co., Ltd. Certificate No : 22-ACT-522
Address . 104 Soi Phatthanakan 40, Phatthanakan Road, Suan Luang, Bangkok 10250 Request No : Req-2022-1383

Unit Under Calibration Details

Measurement item : : Sound Level Meter Microphone Class : 1
Manufacturer : 01dB Microphone Model : 40CD
Model : CUBE Microphone S/N : 446430
Serial Number . 14086 Preamplifier Model : PRE22N
D : BKK_FS1147 Preamplifier S/N : 2105028
Resolution : 01 dB Intrument Status : Used

Calibration Environment and Details

Temperature e B - i REVIEW BY WM&M[// .....
Humidity 1 50 %RH %20 %RH
Barometric Pressure © 1013 hPa + 10 hPa APPROVED BY Wit s
Received Date ;26 July 2022 / ) /
Calibrated Date . 17 August 2022 NEXT CAL. DATE ...... P—f%ffb E
Calibration Procedure : In-house method CP-SLM-01 based on IEC 61672-3 : 2013 Electroacoustics - Sound level meters - Part 3: Periodic tests
Location of Calibration : Lab Acoustic
Reference Standard
Instrument Brand Model SN. Due calibration Tracebility
Standard Microphone GRAS 40AN 188273 15 September 2022 GRAS
Multifrequency Calibrator Quest Quest-cal EFA000234 29 June 2023 TSI
Audio Generator Svantek Svan401 131 18 October 2022 WK Electric
Note

The reported uncertainty is based on standard uncertainty multiplied by the Coverage Factor £ = 2, providing a level of confidence approximately 95 %.

Calibrated By : )‘)76 Approved By : f)\g"i
Mr. Noppadon Luangart Mr. Pacit Mathavorn
Calibration Officer Calibration Engineer Supervisor
Issue Date : 17 August 2022

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 [ssue date 01/07/19
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Certificate No 22-ACT-522
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1. Indication at the calibration check frequency
UUC Setting Nominal Before Adjust Adjust Acceptance

UNCERTAINTY
FAST /A /20-138 Level uuc ERR uuc ERR Limit
Calibrator Setting (dB) (dB) (dB) (dB) (dB) (+dB) (+dB)

1000 Hz 94.00 dB 93.81 93,5 -0.31 93.8 -0.01 0.20 0.3
Note : Absolute sensitivity was established by the use of Sound Calibrator Brand SVANTEK, Model SV 35A, SN, 58079

2. Self-generated noise, Microphone installed

UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 16.6 0.10

3. Self-generated noise, Microphone replaced by the electrical

input signal device

UUC Setting
Measured UNCERTAINTY
FAST /20-138
UUC Weighting (dB) (+dB)
A 10.2 0.10
L& 11.6 0.10
VA 18.5 0.10
4. Acoustic signal test of frequency weightings (Without Windscreen)
Deviation from various Frequency Acceptance
UUC Setting UNCERTAINTY
Weighting Respone curve Limit
FAST /20-138 A C Z
+dB +dB
STD Setting (dB) (dB) (dB) (+dB) ( )
125 Hz 0.0 0.1 0.1 0.50 1.0
1000 Hz 0.0 0.0 0.0 0.60 0.7
8000 Hz -2.4 -2.4 ~1.9 0.70 +1.5 2,5

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the [nnovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No i 22-ACT-522

RequestNo  :  Req-2022-1383

5. Electrical signal test of frequency weightings, Weighting network respone with relative to 1 kHz

UUC Setting Deviation from various Frequency Acceptance
UNCERTAINTY
FAST /20-138 Weighting Respone curve Limit
STD Setting A (dB) C (dB) Z (dB) (+dB) (+dB)
63 Hz 0.0 0.0 0.0 1.0
125 Hz 0.1 0.1 0.0 1.0
250 Hz 0.1 0.0 0.0 1.0
500 Hz 0.1 0.0 0.0 1.0
1000 Hz 0.0 0.0 0.0 0.2 0.7
2000 Hz -0.4 -0.2 -0.2 1.0
4000 Hz -0.7 -0.6 -0.5 1.0
8000 Hz 1.5 «1.5 =15 +1.5, -2.5
16000 Hz -4.8 -4.8 -4.8 +2.5,-16.0

6. Frequency and time weightings at 1kHz

UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST /20-138 REF uucC ERR Limit
UUC Weighting (dB) (dB) (dB) (+dB) (+dB)
A 114.00 114.0 0.0 0.2
c 114.00 114.0 0.0 0.2 ) 0.2
Z 114.00 114.0 0.0 0.2
UUC Setting STD Measured Acceptance
UNCERTAINTY
20-138/ A REF uuc ERR Limit
UUC Time Respone (dB) (dB) (dB) (+dB) (+dB)
Fast 114.00 114.0 0.0 0.1
Slow 114.00 114.0 0.0 0.2 0.1
Leq 114.00 114.0 0.0 0.1

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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7. Long Term Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 vuc Limit

STD Setting (dB) (+dB) (+dB)
Initial 114.0
Final 114.0

Deviated 0.0
8. Level linearity on the reference level range
UUC Setting Anticipated Deviation Acceptance
UNCERTAINTY
FAST /A /20-138 REF uuc ERR Limit
STD dB (dB) (dB) (dB) (+dB) (+dB)
138.00 138 138.0 0.0 0.8
134.00 134 134.0 0.0 0.8
129.00 129 129.0 0.0 0.8
124,00 124 124.0 0.0 0.8
119.00 119 119.0 0.0 0.8
114.00 114 114.0 0.0 0.8
109.00 109 109.0 0.0 0.8
104.00 104 104.0 0.0 0.8
99.00 99 99.2 0.2 0.8
94.00 94 94.2 0.2 0.8
89.00 89 89.3 0.3 0.8
84.00 84 84.2 0.2 0.8
0.3

79.00 79 793 0.3 0.8
74.00 74 74.3 0.3 0.8
69.00 69 69.3 0.3 0.8
64.00 64 64.3 0.3 0.8
59.00 55 59.3 0.3 0.8
54.00 54 54.3 0.3 0.8
49.00 49 49.3 0.3 0.8
44.00 44 443 0.3 0.8
39.00 39 39.3 0.3 0.8
34.00 34 343 0.3 0.8
29.00 29 293 0.3 0.8
24.00 24 244 0.4 0.8

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No 22-ACT-522
Request No Req-2022-1383
9. Level linearity including the level range control
UUC Setting STD Measured Acceptance
UNCERTAINTY
FAST/A REF uuc ERR Limit
UUC Range (dB) (dB) (dB) (+dB) (+dB)
26.6 27.0 0.4 0.8
20-138 0.3
114 114.0 0.0 0.8
10. Tone burst response
UUC Setting STD Anticipated Measured Acceptance
UNCERTAINTY
A/20-138 Toneburst Ref uucC ERR Limit
UUC Time Respone (ms) (dB) (dB) (dB) (+dB) (+dB)
200 134.0 134.1 +0.1 0.5
Fast 2 117.0 117.0 0.0 +1.0,-1.5
0.25 108.0 107.9 -0.1 +1.0, -3.0
200 127.6 127.6 0.0 0.5
Slow 03
2 108.0 108.0 0.0 +1.0, -3.0
200 128.0 128.1 +0.1 0.5
SEL 2 108.0 108.1 +0.1 +1.0,-1.5
0.25 99.0 99.0 0.0 +1.0,-3.0
11. Peak C Sound level
UUC Setting Anticipated Measured Acceptance
UNCERTAINTY
FAST /C/60-136 REF uuc ERR Limit
STD Setting (dB) (dB) (dB) (+dB) (£ dB)
Complete cycle 1314 131.8 +0.40 2.0
Positive half cycle 130.4 129.6 -0.80 0.2 1.9
Negative half cycle 130.4 129.7 -0.70 1.0

The results related only to the item calibrated, The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co., Ltd

FM-708-SLM-01 Rev.0 Issue date 01/07/19
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Certificate No  :  22-ACT-522
RequestNo . Req-2022-1383
12. Overload indication
UUC Setting Measured Acceptance
UNCERTAINTY
FAST/A/20-138 uuc Limit
STD Setting (dB) (+dB) (+dB)
Positive one-half cycle 140.0
Negative one-half cycle 140.5
Deviated -0.5 0.2 1.5
13. High Level Stability
UUC Setting Measured Acceptance
UNCERTAINTY
FAST /A /20-138 uuc Limit
STD Setting (dB) (+dB) (=dB)
Initial 137.0
Final 137.0
Deviated 0.0

End of Certificate

The results related only to the item calibrated. The certificate shall not be reproduced except in full, without written approval of the Innovative Instrument Co,, Ltd
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES  %770F

A 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 niatd
- NSC-TISI-TIS17025 P
iy TEL.0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008 ®
‘ i
Cert. No.: 22TM75 ke
. . . Page.: 1 of 3 e
Certificate of Calibration a
I Equipment : Incubator o
- Anania
‘s Manufacturer : Memmert REVIEW BY B ’
|, . i
o l,tomﬁ}}m i o
_"’ Model : ICP 750 APPROVED BY .....occovvnnecevniancias B
. ;,,‘
2la
iy Serial No. : F816.0063 NEXT CAL. DATE &bq ...... 5 ........ :k
" ID No. : SGK_CL0028 (v
Submitted by : ALS Laboratory Group (Thailand} Co.,Ltd. {

Songkhla Branch,

114/1 Moo 8, Kanjanavanij Rd., Banphru, w0
Hatyai, Songkhla 90250, Thaitand 4
: Location : BOD Room
5 Received Order : 24 January 2022
Calibration Date : 25 January 2022 i
Ambient Temperature : (26 +10)°C (
i Relative Humidity : (50+£30)% \J
3 Calibrated by : Kunchit Promprat /0.
g o
Approved by : leﬂu_ . ;\

Approved Signatory

ik { ) Pornthippa Tameyakul i
I (/) Malee Butkruea L
() Suwit Imjai
@
Ry Issue Date : 7 February 2022 Ry
! ;| The Uncertainties are for a confidence probability of approximately 95% (\!
A -
This certificate may not be reproduced other than in full, except with the prior writien j I

Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services.

T e e e e o .

A 0037405




Equipment ; Incubator Cert. No.: 22TM75
Condition As-Received : Used ltem Page.: 2 of 3
Reference : 2201-08170C-3
Procedure Used :-
Calibration were conducted using calibration procedure CP-OT02 according to direct measurement
method with Data Acquisition which connected with Resistance Temperature Detector ( RTD ).
The temperature scale used was based on ITS-80,
Condition of this result of calibration
1. Reference standard instrument:-
instrument Model Serial No. Cert. No. Due Date
1 ) Data Acquisition 34972A MY57013823 21LM3#1 26 Feb 2022
2. This certificate is valid only to the item calibrated on date and place of calibration.
3. This certification is traceable to the International System of Unit.

Result of Calibration :- (*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close Environment during calibration
5| Beginning Finished
‘{2 . Temp. {°C) 28 28
REL.Humid. (% ) 57 52
el . (mf? - AC Supply ( Volt ) 231 231
Cl)
" 3 " 8 Position : Ref. Std.
I 1D No.:
J W JHe / I 21-17RTD-01
~a 2 21-17RTD-02
- w ~ 3 17RTD-03
Probe Instaliation Details : Dimension of Chamber : 4 17RTD-04
a= 10 om D= 060 5 17RTD-05
b= 10 cm We 10 m 6 17RTD-06
c= 10 om He 12 m 7 17RTD-07
Capacity= 075 m? 8 17RTD-08
9 (ref.) 17RTD-09

W,

a 1093310
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Equipment : Incubator Cert. No.: 22TM75
Condition As-Received : Used ltem Page.: 3 of 3
Reference : 2201-06170C-3
Result of Calibration :- {*) Without Adjustment
Function of UUC* : Temperature Source
Fresh air setting : Close
Calibration uuc* uuc* Temperature Temperature Overall Uncertainty Coverage
Point Setting Reading stability uniformity Variation Factor
(°C) (°C) {(*c) (£°C) (°C) (*C) (£°C) K
20.0 20.0 20.1 0.094 0.50 0.83 0.30 2
Calibration Measured Temperature { °C )
Point Position
(°C) 1 2 3 4 5 6 7 8 9 (ref.)
20.0 20.280 20.370 20.363 20.378 19.915 19.925 19.673 19.727 20.098

Average* : The average of 30 values in each position.

Temperature stability : One-haif of the greatest maximum difference of measured temperature at any one sensor,
Temperature uniformity : The maximum difference of measured temperatures at any sensors and the measured
temperature at the reference location which are observed at the same time or af as close an observation time as
possible to determine the temperature pattern or homogeneity within the chamber under steady-state conditions.
Overall Variation : The Difference of the maximum and minimum measured temperatures throughout observation.
UUC* : Unit Under Calibration

Note : The reported uncertainty of measurement was included stability and excluded uniformity .

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
factor k, providing a level of confidence of approximately 85 %.
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TECHNOLOGY PROMOTION ASSOCIATION (T HAILAND-JAPAN)

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250

TEL. 0-2717-3000 FAX. 0-2719-9484

Cert.No.: 21TW256

Certificate of Testing

Equipment :
Manufacturer :
Model :

Serial No. :

ID No. :
Received Date :
Test Date :
Reference :

Submitted by :

Laboratory Condition :

Test Procedure :

Tested by :

Approved by :

(/) Malee Butkruea

Page.: 1 of 2
DO Meter Reviewsy .. freka P
Ysi - Canit
APPROVED BY ../ Ao I, -
5000
17B101473 NEYT CAL. DATE f/‘ﬂ/ﬂoﬂ
SGK_CLO073 T ’

01 December 2021
02 December 2021
2112-0025D3C-1

ALS Laboratory Group (Thailand) Co.,Ltd.
Songkhla Branch.
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Cert.No.: 21TW255
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Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: 17B100103
Titration Method DO Meter
Standard Deviation
{Azide Modification Method) Reading
(mgiL) (mg/L) (mglL)
8.12 8.11 0.0055

This report was certified only for the instrument we tested. It is allowable to use for study
the system efficiency, The environmental impact control and present to organization it may concerned

Intend to use for advertising and referral purpose is prohibited. This report may not be reproduced
other in full, without written approval of the laboratory
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 NSC-TISI-TIS17025
TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
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Cert. No.: 21LM26
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Certificate of Calibration
Faquipment : PO Meter with SensnrREwEw BY FP‘%@I A
Manufacturer : YSi y(_cme—u i

APFROVELD ZY i

Model : 5000 2
NEXT CAL. 54iF 15;‘!‘1{2011
Serial No. : 178101473 SN PPUIUNFIOY. 4 14
ID No. : SGK_CL0073
Submitted by : ALS Laboratory Group (Thailand)Co.,Ltd. Songkhla Branch

114/1 Moo 8 Karnchanawanich Rd.,
T.Ban Phur, A Hat Yai,
Songkhla 90250 Thailand

Location : On Site Calibration Service Laboratory
Received Order : 1 December 2021

Calibrated Date : 6 December 2021

Ambient Temperature ; (26 £10})°C

Relative Humidity : (50+£30)%

AC Line Voltage : {220+ 22)V

Calibrated by : Man Pattanapongpaiboon

Approved by ; dellb .

Approved Signatory

{ /) Pornthippa Tameyakul
(¥ ) Malee Butkruea
( ) Suwit Imjai

Issue Date : 9 December 2021

The Uncertainties are for a confidence probability of approximately 95%

This certificate may not be reproduced other than in [ull, except with the prior written

Approval of 1he head of Corporate Services 3 : Equipment Caiibration and Testing Services.

A 0032821




Equipment :

Condition As-Received :

Reference :
Procedure Used

Calibration were conducted using in-house calibration procedure GP
industrial Platinum Resistance Thermometer ( IPRT Yinto Temperature

DO Meter with Sensor
Used ltem

2112-0025DSC-1

The temperature scale used was based on ITS-90.
Condition of this result of calibration

1. Reference standard instrument:-

Cert. No.: 21LM26
Page.: 2 of 2

-OT01 according to comparison with
Bath.

Instrument Model Serial No. Cert. No. Due Date

1) Digital Thermometer 1502A Ab52847 211144 20 Oct 2022

2. This certificate is valid only to the item calibrated on date and place of calibration.

3. This certification is traceable to the International System of Unit.

Result of Calibration :- {*) Without Adjustment

Function : Temperature measurement.

This instrument was connected with temperature sensor, S/N.: 178100103

Calibration| Immersion Standard uuc* Coverage
Error Uncertain

Point Depth Temperature Reading - =ncertainty Factor
(°C) (mm ) (C) (°C) (°c) (£°C) k
20.00 60 20.001 19.96 -0.041 0.15 2.00

UUC* : Unit Under Calibration

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a
coverage factor k, providing a level of confidence of approximately 95 %.
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PENTA

CALIBRATION

PENTA CALIBRATION CO., LTD.

66/124 The Connect 33 Village Kanchanaphisek Road
Dokmai Prawet Bangkok 10250
Tel: +66 (0) 2068-9773

www.pentacal.com

Certificate of Calibration

Certificate No.:
Equipment:
Manufacturer:
Model:

Covers:

Environment Condition:

Customer:

Calibration Place:

The Method used:
Traceability:

Date Received:
Date Calibrated:
Date Issued:

Calibrated By:

b[‘gcﬂ&qf

PTC/H0/22004 Page:

Cod Reactor Condition:

Hach Serial No. :

DRB200 ID No. :

None Holes:

Temperature: 252 °C +
Humidity: 495  %RH z
Voltage: 218 VAC

ALS LABORATORY GROUP (THAILAND)

1 of 4
New
21120C1313

30

01 °C
1.1 %RH
0.6 VAC

114/1 Mco.8, Karnchanawanich Rd., T.Ban Phru,

A.Hat Yai, Songkhla 90250 Thailand.

Penta Calibration Co., Ltd. ( Temperature Laboratory )
66/124 The connect 34 Village, Kanchanaphisek Road,

Dokmai, Prawet Bangkok 10250 Thailand

In house method, PTC-WI-10, based on Compare with Standard Thermometer

This certificate is traceable to the Sl Units through Quality Reborn Co.,Ltd ,

NSC-ONSC Accreditation No.: Calibration 0292

February 08, 2022
February 08 ,2022
February 08, 2022

Mr. Todsapol Moolsuang

'hr\a-Q.u

{ Mr.Kriangsak Kalasri )

Reviewed by

Approved By :

=

( Mr. Keattisak Kerdto )

Laboratory Manager

PTC-FM-C10-01:18 DEC 201



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road

Dokmai Prawet Bangkok 10250
CALIBRATION Tel: +66 (0) 2069-9773

www.pentacal.com

Certificate No.:  PTC/10/22004 Page 2of4
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Standard thermometer
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Sample test

Standard Installation Position:

Modue 1
Positonof Std | #1 | #2 | #3 | #4 | #5 | #6 | #7 } #8 | #9 | #10
Probe No. 1 2 3 4 5 6 7 8 9 10
Modue 2

Position of Std | #11 | #12 | #13 | #14 | #15 | #16 | #17 | #18 | #19 | #20

Probe No., 1 2 3 4 5

()]
-~
[0s]
w

10

Modue 2

Position of Std | #21 | #22 | #23 | #24 | #25 | #26 | #27 | #28 | #29 | #30

Frobe No. 1 2 3 4 5 6 7 8 9 |10

This certificate is issued the units of measurement according to the International System of Units (31). it provides traceability of
measurgmant to international or national standard or other recognised nationat standard laboratories.

The measurement uncertainty stated is the expanded uncertainty which is obtained from the standard uncertainty multiplied by
the coverage factor (k=2) to provide a level of confidence of approximately 95%. It is determined in accordance with the Guide to
Expression of Uncertainty in Measurement (GUM). The effect that the results refate only to the items calibrated.

This calibration certificate shall not be reproduced except in full enly, without written approval from penta calibration co ., ltd

PTC-FM-C10-01:18 DEC 2017



PENTA CALIBRATION CO., LTD.
P E N T A 66/124 The Connect 33 Village Kanchanaphisek Road

Dokmai Prawet Bangkok 10250
CALIBRATION Tel: +66 {0) 2069-9773

www.pentacal.com

Certificate No.:.  PTC/10/22004 Page 3 of4

Measurement Results:

Without adjustment

Position heating block Calibration point (°C) Setting (°C) UUC Reading (°C)

Left 150 150 150

Measurement Temperature (°C) @ Probe No.

Position Standard Reading (°C) Correction of UUC. (°C) Uncertainty (x °C)

#1 180.77 0.77 ' 0.64

#2 149.49 -0.51 0.63

#3 150.38 0.38 0.63

#4 150.28 0.28 0.63

#5 149.74 -0.26 0.63

#6 150.94 0.94 0.64

#7 1490.01 -0.99 0.64

#8 150.82 0.82 0.64

#9 149.49 -0.51 0.63

#10 149.11 -0.89 0.63

#11 149.31 -0.69 0.64

#12 150.73 0.73 0.64

#13 150.48 0.48 0.64

#14 149.13 -0.87 0.63

#15 149.19 -0.81 0.64

UUC Characterization

UUC Setting UUC Reading Measured Uniformity Measured Stability

Q) °C) C) (*°C)

150 150 1.55 0.12

Note: UUC = Unit Under Calibration

Definitions

UUC Reading : The average reading of indicating device which forms the integral part of UUC.

Standard Reading : The average reading of standards at any positions or location.

Measured Uniformity : The maximum difference of measured temperatures between of any probes and the
measured temperature at the reference location which are observed at same time or at close observation time as
possible to determine the temperature pattern or homogeneity with any holes of UUC at steady-state. The reference
probe is preferably located in the geometric center of UUC.

Measured Stabiiity : The one-half of greatest maximum difference of measured temperatures at any one probe.

PTC-FM-C10-01:19 DEC 201





