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KUPNÍSMLOUVA
na dodávku sestavy pro měření hodnot stavební fyziky - akus 

Došlo na právni oddělení CZU dne:

2 0. 02. 2019
iky a vibrací

uzavřená ve smyslu § 2079 a násl. zákona č. 89/2012 Sb., občanský zákoník, ve znění pozdějších

1.1. Kupující:

předpisů (dále jen „občanský zákoník")

Smluvnístrany

Ceská zemědělská univerzita v Praze
Sídlo:
Zastoupený:
bank. spojení:
Číslo Účtu:
IčO:
DIČ:

Kamýcká 129, 165 00 Praha - Suchdol
Ing. Jana Vohralíková, kvestorka
Česká spořitelna, a. s.
500022222/0800
60460709
CZ60460709

(dále jen „kupující") na straně jedné

1.2. Prodávající: SVMTech s.r.0.
Sídlo: Počernická 272/96, 108 00 Praha 10 - Malešice
Zastoupený: Ing. Radovan Zadražil
bank. spojení: Komerční banka, a.s.
číslo účtu: 107-9936220247/0100
IčO: 04004205
DIČ: CZ04004205
zapsaný v OR vedeném Městským soudem v Praze oddíl C vložka 240418

(dále jen „prodávající"j na straně druhé

(společně dále také jako „smluvní strany")

uzavírají níže uvedeného dne, měsíce a roku na základě výsledku zadávacího řízení veřejné zakázky
malého rozsahu s názvem „Sestava pro měření hodnot stavební fyziky - akustiky a vibrací" tuto kupní
smlouvu na dodávku sestavy pro měření hodnot stavební fyziky - akustiky a vibrací (dále jen
„smlouva")



Předmět smlouvy

2.1. Předmětem této smlouvy je závazek prodávající dodat kupujícímu 1 ks sestavy pro měření
hodnot stavební fyziky - akustiky a vibrací (nové, nepoužívané, originální) vč. všech součástí,
příslušenství a dokladů nezbytných k jejich řádnému užívání (dále Jen „zboží") a poskytnout
kupujícími s tím spojené služby, zejména zajištění dopravy do místa plnění dle ČI. 111. této
smlouvy a ekologické likvidace obalového materiálu a jiného odpadu vzniklého v důsledku
dodávky zboží, a to v rozsahu a za podmínek stanovených touto smlouvou. Předmětem této
smlouvy je dále závazek prodávajícího převést na kupujícího vlastnické právo k řádně
dodanému a kupujícím převzatému zboží. Předmětem této smlouvy je rovněž závazek
kupujícího řádně dodané zboží od prodávajícího převzít a za převzaté zboží uhradit
prodávajícímu kupní cenu způsobem a v termínu sjednaném touto smlouvou.

2.2. Přesná specifikace zboží je uvedena v příloze této smlouvy, která tvoří její nedílnou součást.

111.

Doba a místo plnění

3.1. Prodávající se zavazuje, že sjednané zboží předá kupujícímu nejpozději do 8 týdnů od nabytí
účinnosti uzavřené smlouvy.

3.2. Zboží bude předáno prodávajícím a převzato kupujícím na základě oboustranně podepsaného
předávacího protokolu, uzavřeném dle podmínek uvedených dále v této smlouvě.

3.3. Místem plnění je budova Dřevařského pavilonu Fakulty lesnické a dřevařské, v areálu sídla
kupujícího: Kamýcká 129, 165 00 Praha - Suchdol, kontaktní osobou je Ing. Kamil Trgala,
Ph.D., e-mail: trgala@fld.czu.cz.

IV.
Cena a platební podmínky

4.1. Kupní cena za zboží dodané v souladu s touto smlouvou a její přílohou je stanovena dohodou
smluvních stran.

4.2. Kupující se zavazuje uhradit prodávajícímu za zboží dle ČI. 11. této smlouvy sjednanou kupní
cenu ve výši 1.142.992,30 Kč bez DPH, tj. 1.383.021,00 Kč vč. DPH.

4.3. Kupní cena je sjednána jako nejvýše přípustná a nepřekročitelná. Prodávající prohlašuje,
že kupní cena obsahuje veškeré poplatky a další náklady spojené s plněním předmětu této
smlouvy, zejména náklady na dopravu do místa plnění uvedeného v ČI. 111. této smlouvy,
odvoz a ekologickou likvidaci obalových materiálů a jiného odpadu vzniklého v důsledku
dodávky, náklady spojené s montáží a uvedením zboží do provozu, náklady na testovací
provoz, předvedení plné funkčnosti zboží, zaškolení obsluhy minimálně v rozsahu 2 hodin
pro neomezený počet pracovníků fakulty, náklady spojené s případným odstraněním vad
dodaného zboží, zajištěním záručního servisu apod.

4.4. Prodávající prohlašuje, že kupní cena zahrnuje i případné náklady na správní poplatky, daně,
cla, schvalovací řízení, provedení předepsaných zkoušek, zabezpečení prohlášení o shodě,
certifikátů a atestů, převod práv, pojištěni manipulační poplatky apod.
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4.5. Kupní cena bude kupujícím uhrazena v české měně na základě daňového dokladu - faktury,
a to bezhotovostním převodem na bankovní účet prodávajícího. Fakturu je prodávající
povinen vystavit do 15 dnů po řádném a včasném dodání a převzetí zboží kupujícím dle této
smlouvy na základě předávacího protokolu.

4.6. Daňový doklad - faktura musí obsahovat všechny náležitosti řádného účetního a daňového
dokladu ve smyslu příslušných právních předpisů, zejména zákona č. 235/2004 Sb., o dani
z přidané hodnoty, ve znění pozdějších předpisů. Zároveň musí být na faktuře uvedeno
označení projektu a operačního programu, z něhož je dodávka spolufinancována: "Excelentní
Výzkum jako podpora Adaptace lesnictví a dřevařství na globální změnu a 4. průmyslovou
revoluci" s reg. č. CZ.02.1.01/0.0/0.0/16_019/0000803" spolufinancovaného z Operačního
programu Výzkum, vývoj a vzdělávání. V případě, že faktura nebude mít odpovídající
náležitosti, je kupující oprávněn ji vrátit ve lhůtě splatnosti zpět prodávajícímu k doplnění,
aniž se tai< dostane do prodlení se splatností. Lhůta splatnosti počíná běžet znovu
od opětovného doručení náležitě doplněné či opravené faktury kupujícímu.

4.7. Splatnost faktury je 30 dnů ode dne jejího vystavení. Fakturu je prodávající povinen doručit
do 3 pracovních dnů od jejího vystavení na adresu: Česká zemědělská univerzita v Praze,
Ekonomický odbor, Kamýcká 129, PSČ 165 00, Praha - Suchdol. V případě pozdějšího
doručení je objednatel oprávněn žádat o přiměřené prodloužení splatnosti faktury. Jiné
doručení nebude považováno za řádné s tím, že objednateli nevznikne povinnost fakturu
doručenou jiným způsobem uhradit.

4.8. Za den platby se považuje den odepsání fakturované částky z bankovního účtu kupujícího
ve prospěch bankovního účtu prodávajícího.

4.9. Úhrada kupní ceny nebo její části bude prodávajícímu převedena na jeho účet zveřejněný
správcem daně podle § 98 zákona č. 235/2004 Sb., o dani z přidané hodnoty, ve znění
pozdějších předpisů, a to i v případě, že na faktuře bude uveden jiný bankovní účet. Pokud
prodávající nebude mít bankovní účet zveřejněný podle § 98 zákona č. 235/2004 Sb., o dani
z přidané hodnoty, ve znění pozdějších předpisů, provede kupující úhradu na bankovní účet
až po jeho zveřejnění správcem daně, aniž by byl kupující v prodlení s úhradou. Zveřejnění
bankovního účtu správcem daně oznámí prodávající bezodkladně kupujícímu. Toto
ustanovení se neuplatní v případě, že prodávající k tomuto není povinen dle zákona
č. 235/2004 Sb., o dani z přidané hodnoty, ve znění pozdějších předpisů.

V.
Práva a povinnosti smluvních stran

5.1. Prodávající je povinen dodat zboží v dohodnutém množství, jakosti a provedení. Veškeré
zboží dodávané prodávajícím kupujícímu z titulu této smlouvy musí splňovat kvalitativní
požadavky dle této smlouvy a její přílohy.

5.2. Prodávající je povinen dodat zboží bez vad kupujícímu v souladu s podmínkami této smlouvy,
přičemž za řádné dodání zboží se považuje jeho převzetí kupujícím, a to na základě potvrzení
této skutečnosti v protokolu o předání a převzetí zboží. Předávací protokol může být
podepsán nejdříve v okamžiku, kdy bude beze zbytku realizována samotná fyzická dodávka
zboží prodávajícím, včetně všech souvisejících výkonů a služeb sjednaných touto smlouvou,
s výjimkou záručního servisu (viz též ČI. 5.3 této smlouvy).
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5.3. Prodávající je povinen před předáním a převzetím zboží zajistit odvoz obalových materiálů (a
následně provést jejich ekologickou likvidaci), provést montáž zboží a uvést zboží do provozu,
provést testovací provoz, předvést kupujícímu plnou funkčnost zboží, provést zaškolení
obsluhy kupujícího a předat kupujícímu doklady, které jsou nutné k převzetí a k užívání zboží
(zejména technická dokumentace, uživatelská dokumentace a záruční listy, vše výlučně
v českém jazyce a podle předpisů platných v ČR, manuál v anglickém jazyce).

5.4. Kupující nabývá vlastnického práva ke zboží dnem převzetí zboží od prodávajícího na základě
předávacího protokolu. Stejným okamžikem přechází na kupujícího také nebezpečí škody
na věci.

5.5. Prodávající odpovídá kupujícímu za škodu či jinou újmu způsobenou porušením povinností
podle této smlouvy nebo povinnosti stanovené obecně závazným právním předpisem.

5.6. Smluvní strany se dohodly a prodávající určil, že osobou oprávněnou kjednání
za prodávajícího ve věcech, které se týkají této smlouvy a její realizace je:

jméno a příjmení: Ing. Pavla Vaňková
e-mail: pavla.vankova@svmtech.cz
tel.: 602544661

5.7. Smluvní strany se dohodly a kupující určil, že osobou oprávněnou kjednání za kupujícího
ve věcech, které se týkají této smlouvy a její realizace je:

jméno a příjmení:
e-mail:
tel.:

nebo

jméno a příjmení:
e-mail:
tel.:

Ing. Martin Prajer, Ph.D.
praier@fld.czu.cz
603 421 914

Ing. Radek Rinn
rinn@fld.czu.cz
602 298240

5.8. Veškerá korespondence, pokyny, oznámení, žádosti, záznamy a jiné dokumenty vzniklé
na základě této smlouvy mezi smluvními stranami nebo v souvislosti s ní budou vyhotoveny
v písemné formě v českém jazyce a doručují se bud' osobně nebo doporučenou poštou,
faxem či e-mailem, k rukám a na doručovací adresy oprávněných osob dle této smlouvy.

VI.
Záruka na zboží

6.1. Prodávající přebírá záruku za zboží na dobu 24 měsíců. Záruční doba počíná běžet dnem
dodání zboží kupujícímu, tj. dnem podpisu předávacího protokolu kupujícím.

6.2. Kupující je povinen písemně ohlásit prodávajícímu záruční vady neprodleně. Záruční opravy
provede prodávající bezplatně ve lhůtě maximálně 30 pracovních dnů od ohlášení vady,
případně prodávající dohodne s kupujícím jinou dobu odstranění reklamované vady.
V případě nedodržení tohoto prováděcího termínu je kupující dále oprávněn nedostatky
nechat odstranit třetí osobou na náklady prodávajícího, a to i bez předchozího upozornění
na tuto skutečnost.
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6.3. V případě opravy v záruční době se tato prodlužuje o dobu od oznámení vady kupujícím
do jejího odstranění prodávajícím, případně třetí osobou na náklady prodávajícího ve smyslu
poslední věty ČI. 6.2. této smlouvy.

6.4. Reklamaci Ize uplatnit nejpozději do posledního dne záruční doby, přičemž i reklamace
odeslaná v poslední den záruční doby se považuje za včas uplatněnou.

6.5. Záruka se nevztahuje na vady způsobené neodbornou manipulací nebo mechanickým
poškozením zboží, pokud tyto vady nezpůsobil sám prodávající.

6.6. Kupující si vyhrazuje právo místo záruční opravy požadovat odstranění reklamovaných vad
dodáním náhradního zboží za zboží vadné, a to ve lhůtě dle ČI. VI. bodu 6.2 této smlouvy.

6.7. V případě takové vady zboží nebo jeho části, která je neopravitelná a zároveň pokud
prodávající nedisponuje zbožím stejného druhu a kvality, je kupující oprávněn od této
smlouvy částečně odstoupit, a to v rozsahu vadného plnění, a žádat vrácení části kupní ceny,
odpovídající ceně vadné části plnění.

Vll.
Sankční ujednání

7.1. V případě, že prodávající nedodá zboží v termínu dle této smlouvy, zavazuje se kupujícímu
uhradit smluvní pokutu ve výši 0,5 % z kupní ceny za každý i jen započatý den prodlení.

7.2. Prodávající je povinen kupujícímu uhradit smluvní pokutu ve výši 0,05 % z kupní ceny za
každý započatý den prodlení s odstraněním reklamovaných vad ve lhůtě dle ČI. VI. bodu 6.2
této smlouvy.

7.3. V případě prodlení kupujícího s úhradou faktury je prodávající oprávněn uplatnit vůči
kupujícímu úrok z prodlení ve výši 0,05 % z dlužné částky za každý i jen započatý den prodlení
s úhradou faktury.

7.4. Okolnosti vylučující odpovědnost nemají vliv na povinnost platit smluvní pokutu.

7.5. Kupující je oprávněn jakoukoli smluvní pokutu jednostranně započítat proti jakékoli
pohledávce prodávajícího vůči kupujícímu (včetně pohledávky prodávajícího na zaplacení
kupní ceny).

7.6. Úhradou smluvní pokuty zůstávají nedotčena práva kupujícího na náhradu škody či jiné újmy
v plné výši.

VIII.
Platnost a účinnost smlouvy

8.1. Tato smlouva nabývá platnosti dnem podpisu smlouvy oprávněnými zástupci obou smluvních
stran. Tato smlouva nabývá účinnosti okamžikem uveřejněním v registru smluv v souladu se
zákonem č. 340/2015 Sb., o zvláštních podmínkách účinnosti některých smluv, uveřejňování
těchto smluv a o registru smluv (zákon o registru smluv), ve znění pozdějších předpisů.

8.2. Smlouvu je možné ukončit:

a) písemnou dohodou smluvních stran;
b) písemnou výpovědí ze strany kupujícího;
c) odstoupením od smlouvy.

5



8.3. Smlouvu je možné ukončit výpovědí kupujícího, a to i bez udání důvodu. Výpovědní lhůta činí
1 měsíc a začíná běžet 1. dnem měsíce, který následuje po měsíci, ve kterém obdržela
smluvní strana výpověď.

8.4. Odstoupit od smlouvy Ize pouze z důvodů stanovených ve smlouvě nebo příslušných právních
předpisech. Od této smlouvy může smluvní strana dotčená porušením povinnosti
jednostranně odstoupit pro podstatné porušení této smlouvy, přičemž za podstatné porušení
této smlouvy se zejména považuje:

a) na straně kupujícího nezaplacení kupní ceny podle této smlouvy ve lhůtě delší
30 kalendářních dnů po dni splatnosti příslušné faktury;

b) na straně prodávajícího, jestliže nedodá řádně a včas předmět této smlouvy a nezjedná
nápravu do 5 pracovních dnů od písemného upozornění kupujícím na neplnění této
smlouvy;

c) na straně prodávajícího, postupuje-li prodávající při plnění smlouvy v rozporu
s ujednáními této smlouvy, s pokyny oprávněného zástupce kupujícího, či v rozporu
s právními předpisy.

8.5. Kupující je oprávněn od smlouvy odstoupit v případě, že podle údajů uvedených v registru
plátců DPH se prodávající stane nespolehlivým plátcem DPH.

8.6. Skončením účinnosti smlouvy zanikají všechny závazky smluvních stran ze smlouvy.
Skončením účinnosti nebo jejím zánikem nezanikají nároky na náhradu škody či jiné škody
a zaplacení smluvních pokut sjednaných pro případ porušení smluvních povinností vzniklé
před skončením účinnosti smlouvy, a ty závazky smluvních stran, které podle smlouvy nebo
vzhledem ke své povaze mají trvat i nadále, nebo u kterých tak stanoví zákon.

8.7. Prodávající přebírá riziko změny okolností dle občanského zákoníku.

lx.
Závěrečná ustanovení

9.1. Vztahy mezi smluvními stranami se řídí českým právním řádem. Ve věcech smlouvou
výslovně neupravených se právní vztahy z ní vznikající a vyplývající řídí příslušnými
ustanoveními občanského zákoníku a ostatními obecně závaznými právními předpisy.

9.2. Veškeré změny či doplnění smlouvy Ize učinit pouze na základě písemné dohody smluvních
stran. Takové dohody musí mít podobu datovaných, číslovaných a oběma smluvními stranami
podepsaných dodatků smlouvy.

9.3. Vztahuje-li se důvod neplatnosti jen na některé ustanovení smlouvy, je neplatným pouze toto
ustanovení, pokud z jeho povahy, obsahu anebo z okolností, za nichž bylo sjednáno,
nevyplývá, že jej nelze oddělit od ostatního obsahu smlouvy.

9.4. Smluvní strany budou vždy usilovat o přátelské urovnání případných sporů vzniklých
ze smlouvy. Pokud nebylo dosaženo přátelského urovnání sporu ani do 30 pracovních dnů
po jeho prvním oznámení druhé smluvní straně, je kterákoliv ze smluvních stran oprávněna
obrátit se svým nárokem k příslušnému soudu.

9.5. Smlouva se vyhotovuje ve 4 (čtyřech) stejnopisech, z nichž každý má platnost originálu. Každá
ze smluvních stran obdrží po 2 (dvou) stejnopisech.

--'
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9.6. Nedílnou součástí této smlouvy je prodávajícím zpracovaná příloha s názvem Technická
specifikace předmětu plnění.

9.7. Prodávající bezvýhradně souhlasí se zveřejněním plného znění této smlouvy tak, aby tato
smlouva mohla být předmětem poskytnuté informace ve smyslu zákona č. 106/1999 Sb.,
o svobodném přístupu k informacím, ve znění pozdějších předpisů. Prodávající rovněž
souhlasí se zveřejněním plného znění této smlouvy dle § 219 zákona č. 134/2016 Sb.,
o zadávání veřejných zakázek, ve znění pozdějších předpisů a zákona č. 340/2015 Sb.,
o zvláštních podmínkách účinnosti některých smluv, uveřejňování těchto smluv a o registru
smluv (zákon o registru smluv).

9.8. Prodávající bere na vědomí a souhlasí, že je osobou povinnou ve smyslu § 2 písm. e) zákona
č. 320/2001 Sb., o finanční kontrole, ve znění pozdějších předpisů. Prodávající je povinen
plnit povinnosti vyplývající pro něho jako osobu povinnou z výše citovaného zákona.

9.9. Smluvní strany prohlašují, že si smlouvu před jejím podpisem přečetly a s jejím obsahem
bez výhrad souhlasí. Smlouva je vyjádřením jejich pravé, skutečné, svobodné a vážné vůle.
Na důkaz pravosti a pravdivosti těchto prohlášení připojují oprávnění zástupci smluvních
stran své vlastnoruční podpisy.

V Praze dne .....1-<-*02" 2019

Za kupujícího:
Česká zemědělská univerzita v Praze

Ing. Jana Vohralíková, kvestorka

ATIVÄF1 1 A. 1 1
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ČESKÁ
ZEMĚDĚLSKÁ
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Prověřeno právním odd. ČZU v pr ye

V Praze dne

Za prodávajícího:
SVMTech s.r.0.

Ing. R , ovan Zadražil, jednatel společnosti
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Krycí list nabídky »».. -7

Obchodní firma nebo název/Obchodní SVMTech s.r.0.firma nebo jméno a příjmení:

1.Veřejnázakázka
„Sestava pro měření hodnot stavební

fyziky - akustiky a vibrací"

3/129 4/129

KRYCÍ LIST NABÍDKY

Název:

2.Zokladní identífikační údaje

Název: česká zemědělská univerzita v Praze
Sídlo: Kamýcká 129,165 00 Praha - Suchdol

IČo: 60460709
Osoba oprávněná za zadavatele Prof.Ing.Marek Turčáni,PhD.,děkan Fakulty lesnické a

jednat: dřevařské
».2 4****4*44,4.

Sídlo / Místo podnikání, PočernIcká 272/96popř.místo trvalého pobytu:

IčO: 04004205
Osoba oprávněná jednat Ing.Radovan Zadražiljménem či za účastníka:
Spisová značka v obchodním rejstříku
či jiné evidenci,je-11účastník v ní Městský soud v Praze,oddíl C vlolka 240418

zapsán:
Kontaktníosoba: ing.Pavla Vaňková

Tel./fax: 296411900 / 296411901
E-mail: info@svmtech.cz

3.Osoba oprávněnájednat jménem či za účastníka
Svým podpisem potvrzuji,že nabídka je podaná v souladu se zadávacími podmínkami stanovenými
zadavatelem včetně všech vysvětlení,změn či doplnění zadávacích podmínek,které byly uveřejněny
zadavatelem v průběhu Ihůty pro podání nabídek./-
Podpis osoby oprávnšné Jednat
jménem či za účastníka:

Titul, jméno,příjmení  1*. Radovan Zadražil
Funkce: ,/ 4ednatel společnosti
Datum;
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Doklady k prokázání specifikace
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Čestné prohlášení účastníka o splnění základní
způsobilosti

-
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ČESTNÉ PROHLÁŠENÍ ÚČASTNÍKA 0 SPLNĚNÍ KVALIFIKAČN(CHKRITÉRIÍ

Společnost:SVMTech s.r,0. IČ:04004205,jednající Ing.Radovan Zadražil,dat. nar. 19.března 1977
jakožto účastník veřejné zakázky malého rozsahu zadávané ve výběrovém řízení mimo režim zákona č,

134/2016 Sb.,o zadávání veřejných zakázek,v účinném znění a zadávané dle Směrnice kvestora č.
5/2017 ze dne 1. 7.2017 a dále dle Pravidel pro žadatele a příjemce - obecná část,Operační program

Výzkum,vývoj a vzdělávání,Programové období 2014-2020,verze 5, datum účinnosti:9. listopadu
2017 vydává toto čestné prohlášení.

Účastník zadávacího řízení na plnění veřejné zakázky malého rozsahu s názvem „Sestava pro měření
hodnot stavební fyziky - akustiky a vibrací"čestně prohlašuie,že splňuje základní způsobilost,tj. že:

a) nebyl v zemi svého sídla v posledních 5 letech před zahájením zadávacího řízení pravomocně
odsouzen pro trestný čin uvedený v příloze č.3 ZZVZ nebo obdobnýtrestný čin podle právního
řádu země sídla dodavatele;k zahlazeným odsouzením se nepřihlíží,

b) nemá v České republice nebo v zemi svého sídla v evidencí daní zachycen splatný daňový
nedoplatek,

c) nemá v České republice nebo v zemi svého sídla splatný nedoplatek na pojistném nebo na
penále na veřejné zdravotní pojištění,

d) nemá v České republice nebo v zeml svého sídla splatný nedoplatek na pojistném nebo na
penále na sociální zabezpečení a příspěvku na státní politiku zaměstnanosti,

e) není v likvidaci,proti němuž nebylo vydáno rozhodnutí o úpadku,vůči němuž nebyla nařízena
nucená správa podle jiného právního předpisu nebo v obdobné situaci podle právního řádu
země sídla dodavatele.

0 Je-11 účastníkem právnická osoba,splňuje podmínku dle písm.a) tato právnická osoba a
zároveň každý člen statutárního orgánu.Je-ličlenem statutárního orgánu právnická osoba,
splňuje podmínku dle písm.a) tato právnická osoba,každý člen statutárního orgánu této
právnické osoby a osoba zastupující tuto právnickou osobu ve statutárním orgánu účastníka.

g) Je-11účastníkem pobočka závodu zahraniční právnické osoby,splňuje podmínku dle písm.a)
tato právnická osoba a vedoucí pobočky závodu.

h) Je-liúčastníkem pobočka závodu české právnické osoby,splňují podmínku dle písm.a) osoby
uvedené v písm.f) a vedoucí pobočky závodu.

Účastník zadávacího řízení na plnění veřejné zakázky malého rozsahu s názvem „Sestava pro měření
hodnot stavební fyziky - akustiky a vibrací"čestně Drohlašuie,že splňuje technickou způsobilost,tj.
že v posledních 3 letech přeci dnem zahájení zadávacího řízení realizoval významné dodávky,jejichž
předmětem byla dodávka alespoň 1 obdobné sestavy,

V Praze dne 18.12.2018

Podpis osoby oprávněné zastupovat účastníka zadávacího řízení

F
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Informace o jednotlivých významných dodávkách:

Významná Objednatel Identifikace předmětu plnění
dodávka č.1 Vysoká škola technická a Měřící systém pro stavební akustiku

ekonomická v Českých
Budějovicích Doba realizace (dd.mm.yyvy - dd.mm.yyw):

26.9.2018

Hodnota realizované významné dodávky:
Kontaktníosoba 976 822,00Kč bez DPH

objednatele:
Vojtěch Stehel
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Výpis z obchodního rejstříku

Výpis
z obchodního rejstříku, vedeného

Městským soudem v Praze
oddíl C, vložka 240418

Datum vzniku a zápísu: 20. dubna 2015
Spisová značka: C 240418 vedená u Městského soudu v Praze
Obchodní Nrmä. SVMTech s.r.0.
Sídlo: Počernická 272/96, Malešice, 108 00 Praha 10
Identifikační číslo: 040 04 205
Právní forma: Společnost s ručením omezeným
Předmět podnikání:

Statutární orgán:
Jednateí:

Počet členů:
Způsob jednäní:

Společníči:
Společník:

Podíl:

Základní kapitál:

--

Výroba, obchod a služby neuvedené v přílohách l až 3 živnostenského zákona
Montáž, opravy, revize a zkoušky elektrických zajízení
Výroba, ínstaíace, opravy elektrických strojů a přístrojú, eíektroníckých a
telekomunikačních zařízení

Ing. RADOVAN ZADRAŽIL, dat. nar. 19. března 1977
Milana Kadlece 1092/11, Dolní Chabry, 184 00 Praha 8
Den vzniku funkce: 20. dubna 2015
1
Jednatel zastupuje společnost samostatně.

Ing, RADOVAN ZADRAŽIL, dat. nar. 19. března 1977
Milana Kadlece 1092/11, Dolní Chabry, 184 00 Praha 8

Vklad: 100 000,- Kč
Splaceno: 100%
Obchodní podíl: 100%
Druh podílu: základní
Kmenový Iist: není

100 000< Kč

Údaje platné ke dni: 6. prosince 2018 03:39 111
9/129 10/129
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Výpis z veřejné části Živnostenského rejstříku

dne 06.12.2018 1 10:54
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sk poštd,
45;,  ýpis z veřejné části Živnostenského rejstříku

Platnost k 06.12.2018 10:55:50

Oboh iii Ilimit: SVM'[tcI, s.no.
Adresa ilidin: Podernická 272/96, 108 00, Praha 10 - Maleške

Idenllílkači,1 ölslo osoby: 04004205
Datum doručeni výplöu podle §10 odst.4 živnostenského zákona: 25.031015
Sralitránit 0,01 nebojeho életiové:

Jméno a přümenI: Ing. Radovant Zadražil (2)
Vznik funkce: 20.04.2015

Živnostenskě opráwišnI č.]
Předmět podnikání: Výroba, obchod a služby neuvedené v přílohách 1 až 3 živnostenského zákona
Obory činnosti: Výroba měřicích, zkušebních, navigačních, optických a fotografických přístrojů

a zařízení
Výroba elektronických součástek, elektrických zařízení a výroba a oprfivy ekktrických
strojů, přístrojů a elektronických zařízení pracujícíchita malém napětí
Zprostředkování obchodu a služeb
Velkoobchod a maloobchod
Pronájem a půjčováni věci movitých
Poradenská a konzultační činnost, zpracováni odborných studii a posudků
Mimoškolní výchova a vzděláván4 pořádání kurzů, školení, věetnčlektorské činnosti
Výroba, obchod a služby jinde nezařazené

Druh živnosti: Ohlašovací volná
Vznik oprávněni: 20.04.2015
Doba platnosti oprávněni: Ila dobu Iteurčitou

Živitostenské oprávnéní č.2
Předmět podnikání: Montáž, opravy, revize a zkouäky elektrických zařízení
Druh živnosti: Ohlašovací řemeslná
Vznik oprávnění: 07.12.2015
Doba piotnosti oprávnění: na dobu neurčitou
Odpovědnýzástupce:

Jméno a přümení: Jan Mastný (1)

Živliostenskě oprávnělii é.3
Předmět podnikáni: Výrobs, instalace, opravy elektrických strojů a přístrojů, elektronických

a telekomunikačních zařízení
Druh živnosti: Ohlašovací řemeslná
Vznik opránlění: 07.12.2015
Doba platnosti oprávnění: ua dobu neul·altou
Odpovědiýzástipce:

Jméno o přijmeni: Jan Mastný (t)

Seznam zúčí,stnéüýcí, osob
Jméno it plijniciit:
Datum nározoni:
ObóůnôtvI:

Jni j Mnsti,ý (1)
22.06.1989
ČejkA reptiwlka

- -l-.l.....4

7
1.1 Jméno a přünleni: Ing.Radôvan Zadražit (2)

1 Datum narození: 19.03.1977

1
Y Úřad příslušný podle §71 odst.2 živnostenského zákona: Úřad městské části Praha 10

.,;' Ministerstvo průmyslu a obchodu osvědčuje, že údaje uvedené v tomto výpise jsou k datu platnosti výpisu zapsány
v živnostenském rejstříku.

j

-1- ZVW 2.8 WEB 0011/032 -2- ZVW 2.8 WEB 0041/032
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Návrh kupní smlouvy

k#]s ......

Rytirová Blank.
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KUPNÍ SMLOUVA
na dodávku sestavy pro měření hodnot stavební fyziky - akustiky a vibrací

uzavřená ve smyslu § 2079 0 násl. zákona Č.89/2012 Sb., občanský zákoník, ve znění pozdějších
předpisů (dále jen„občanský zákoník")

Smluvní strany

1.1. Kupující: Česká zemědělská univerzita v Praze
Sídlo: Kamýcká 129, 165 00 Praha- Suchdol
Zastoupený: Ing. Jana Vohralíková, kvestorka
bank. spojení: Česká spořitelna, a. s.
číslo účtu: 500022222/0800
IčO: 60460709
DIČ: CZ60460709

(dále Jen .kupující«) na straně jedné

1.2. Prodávající: SVMTech s.r.0.
Sídlo: Počemická 272/96
Zastoupený: Ing. Radovan Zadražil
bank. spojení: Komerční banka, a.s.
Číslo účtu: 107-9936220247/0100
IčO: 04004205
DIČ: CZ04004205
zapsaný v OR vedeném v MS Praha, oddíl C, vložka 240418

(dále jen «prodävajici«) na straně druhé

(společně dále také jako „smluvní strany")

uzavírají níže uvedeného dne, měsíce a roku na základě výsledku zadávacího řízení veřejné zakázky
malého rozsahu s názvem „Sestava pro měření hodnot stavební fyziky - akustiky a vibrací" tuto kupní
smlouvu na dodávku sestavy pro měření hodnot stavební fyziky - akustiky a vibrací (dále jen
„smlouva")

Předmět smlouvy

2.1. Předmětem této smlouvy je závazek prodávající dodat kupujícímu 1 ks sestavy pro měření
hodnot stavební fyziky - akustiky a vibrací (nové, nepoužívané, originální) vč. všech součásti
příslušenství a dokladů nezbytných k jejich řádnému užívání (dále jen „zboží") a poskytnout
kupujícími s tím spojené služby, zejména zajištění dopravy do místa plnění dle ČI. 111. této
smlouvy a ekologické likvidace obalového materiálu a jiného odpadu vzniklého v důsledku
dodávky zboží, a to v rozsahu a za podmínek stanovených touto smlouvou. Předmětem této
smlouvy je dále závazek prodávajícího převést na kupujícího vlastnické právo k řádně
dodanému a kupujícím převzatému zboží. Předmětem této smlouvy je rovněž závazek
kupujícího řádně dodané zboží od prodávajícího převzít a za převzaté zboží uhradit
prodávajícímu kupní cenu způsobem a v termínu sjednaném touto smlouvou.

2.2. Přesná specifikace zboží je uvedena v příloze této smlouvy, která tvoří její nedílnou součást.

111.
Doba a místo plnění

3.1. Prodávající se zavazuje, že sjednané zboží předá kupujícímu nejpozději do 8 týdnů od nabytí
účinnosti uzavřené smlouvy.

3.2. Zboží bude předáno prodávajícím a převzato kupujícím na základě oboustranně podepsaného
předávacího protokolu, uzavřeném díe podmínek uvedených dále v této smlouvě.

3.3. Místem plnění je budova Dřevařského pavilonu Fakulty lesnické a dřevařské, v areálu sídla
kupujícího: Kamýcká 129, 165 00 Praha - Suchdol, kontaktní osobou je Ing. Kamil Trgala,
Ph.D., e-mail: trgala@fld.czu.cz.

lv.
Cena a platební podmínky

4.1. Kupní cena za zboží dodané v souladu s touto smlouvou a její přílohou je stanovena dohodou
smluvních stran.

4.2. Kupující se zavazuje uhradit prodávajídmu za zboží dle ČI. 11. této smlouvy sjednanou kupní
cenu ve výši 1 142 992,30 Kč bez DPH, tj. 1 383 021,- Kč vč. DPH.

4.3. Kupní cena je sjednána jako nejvýše přípustná a nepřekročitelná. Prodávající prohlašuje,
že kupní cena obsahuje veškeré poplatky a další náklady spojené s plněním předmětu této
smlouw, zejména náklady na dopravu do místa plnění uvedeného v ČI. 11[. této smlouvy,
odvoz a ekologickou likvidaci obalových materiálů a jiného odpadu vzniklého v důsledku
dodávky, náklady spojené s montáží a uvedením zboží do provozu, náklady na testovací
provoz, předvedení plné funkčnosti zboži zaškolení obsluhy minimálně v rozsahu 2 hodin
pro neomezený počet pracovníků fakulty, náklady spojené s případným odstraněním vad
dodaného zboží, zajištěním záručního servisu apod.

4.4. Prodávající prohlašuje, že kupní cena zahrnuje i případné náklady na správní poplatky, daně,
cla, schvalovací řízení, provedení předepsaných zkoušek, zabezpečení prohlášení o shodě,
certifikátů a atestů, převod práv, pojištění, manipulační poplatky apod.

4.5. Kupní cena bude kupujícím uhrazena v české měně na základě daňového dokladu - faktury,
a to bezhotovostním převodem na bankovní účet prodávajícího, Fakturu je prodávající

a

11.
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povinen wstavit do 15 dnů po řádném a včasném dodání a převzetí zboží kupujícím dle této
smlouvy na základě předávacího protokolu.

4.6. Daňový doklad - faktura musí obsahovat všechny náležitosti řádného účetního a daňového
dokladu ve smyslu příslušných právních předpisů,zejména zákona č. 235/2004 Sb.,o dani
z přidané hodnoty,ve znění pozdějších předpisů.Zároveň musí být na faktuře uvedeno
označení projektu a operačního programu,z něhož je dodávka spolufinancována:"Excelentní
Výzkum jako podpora Adaptace lesnictví a dřevařství na globální změnu a 4. průmyslovou

revoluci"s reg.č. CZ.02,1.01/0.0/0,0/16_019/0000803"spolufinancovaného z Operačního
programu Výzkum,vývoj a vzdělávání.V případě,že faktura nebude mít odpovídající

náležitosti,Je kupující oprávněn ji vrátit ve lhůtě splatnosti zpět prodávajícímu k doplnění,
aniž se tak dostane do prodlení se splatností.Lhůta splatnosti počíná běžet znovu
od opětovného doručení náležitě doplněné či opravené faktury kupujícímu.

4.7. Splatnost faktury je 30 dnú ode dne jejího vystavení.Fakturu je prodávající povinen doručit
do 3 pracovních dnů od jejího vystavení na adresu:Česká zemědělská univerzita v Praze,
Ekonomický odbor,Kamýcká 129,PSČ 165 00,Praha - Suchdol.V případě pozdějšího
doručení je owednatel oprávněn žádat o přiměřené prodloužení splatnosti faktury.Jiné
doručení nebude považováno za řádné s tím,že objednateli nevznikne povinnost fakturu
doručenou jiným způsobem uhradit,

4.8. Za den platby se považuje den odepsání fakturované částky z bankovního účtu kupujícího
ve prospěch bankovního účtu prodávajícího.

4.9. Úhrada kupní ceny nebo její části bude prodávajícímu převedena na jeho účet zveřejněný
správcem daně podle § 98 zákona č. 235/2004 Sb.,o dani z přidané hodnoty,ve znění
pozdějších předpisů,a to i v případě,že na faktuře bude uveden jiný bankovní účet.Pokud
prodávající nebude mít bankovní účet zveřejněný podle § 98 zákona č. 235/2004 Sb.,o dani
z přidané hodnoty,ve znění pozdějších předpisů,provede kupující úhradu na bankovní účet
až po jeho zveřejnění správcem daně,aniž by byi kupující v prodlení s úhradou.Zveřejnění
bankovního účtu správcem daně oznámí prodávající bezodkladně kupujícímu.Toto
ustanovení se neuplatní v případě,že prodávající k tomuto není povinen dle zákona

č. 235/2004 Sb.,o dani z přidané hodnoty,ve znění pozdějších předpisů.

V.
Práva a povinnosti smluvních stran

5.1. Prodávající je povinen dodat zboží v dohodnutém množství,jakosti a provedení.Veškeré
zboží dodávané prodávajícím kupujícímu z titulu této smlouvy musí splňovat kvalitativní
požadavky dle této smlouvy a její přílohy.

5.2. Prodávající je povinen dodat zboží bez vad kupujícímu v souladu s podmínkami této smlouvy,
přičemž za řádné dodání zboží se považuje jeho převzetí kupujícím,a to na základě potvrzení
této skutečnosti v protokolu o předání a převzetí zboží.Předávací protokol může být
podepsán nejdříve v okamžiku,kdy bude beze zbytku realizována samotná fyzická dodávka
zboží prodávajícím,včetně všech souvisejících výkonů a služeb sjednaných touto smlouvou,
s výjimkou záručního servisu (viz též ČI. 5,3 této smlouvy)

5.3. Prodávající je povinen před předáním a převzetím zboží zajistit odvoz obalových materiálů (a
následně provést jejich ekologickou likvidaci),provést montáž zboží a uvést zboží do provozu,
provést testovací provoz,předvést kupujícímu plnou funkčnost zboží,provést zaškolení

obsluhy kupujícího a předat kupujícímu doklady,které jsou nutné k převzetí a k užívání zboží
(zejména technická dokumentace,uživatelská dokumentace a záruční listy,vše výlučně

v českém jazyce a podle předpisů platných v ČR,manuál v anglickém jazyce).

5.4. Kupující nabývá vlastnického práva ke zboží dnem převzetí zboží od prodávajícího na základě
předávacího protokolu.Stejným okamžikem přechází na kupujícího také nebezpečí škody
na věci.

5.5. Prodávající odpovídá kupujícímu za škodu či jinou újmu způsobenou porušením povinností
podle této smlouvy nebo povinnosti stanovené obecně závazným právním předpisem.

5.6. Smluvní strany se dohodly a prodávající určil,že osobou oprávněnou k jednání
za prodávajícího ve věcech,které se týkají této smlouvy a její realizace je:

jméno a příjmení: Ing.Pavla Vaňková
e-mail: pavla.vankova@svmtech.cz

tel.: 602 544 661

5.7. Smluvní strany se dohodly a kupující určil,že osobou oprávněnou k jednání za kupujícího
ve věcech,které se týkají této smlouvy a její realizace je:

jméno a příjmení: Ing.Martin Prajer,Ph.D,
e-maíl: praier@fld.czu.cz

tel.: 603 421 914

jméno a příjmení: Ing.Radek Rinn
e-mail: rinn@fld.czu.cz

tel. 602 298 240

5.8. Veškerá korespondence,pokyny, oznámení,žádosti,záznamy a jiné dokumenty vzniklé
na základě této smlouvy mezi sm luvními stranami nebo v souvislosti s ní budou vyhotoveny
v písemné formě v českém jazyce a doručují se bud'osobně nebo doporučenou poštou,
faxem ČI e-mailem,k rukám a na doručovací adresy oprávněných osob dle této srnlouvy.

VI.
Záruka na zboží

6.1. Prodávající přebírá záruku za zboží na dobu 24 měsíců.Záruční doba počíná běžet dnem
dodání zboží kupujícímu,tj.dnem podpisu předávacího protokolu kupujícím.

6.2. Kupující je povinen písemně ohlásit prodávajícímu záruční vady neprodleně.Zánuční opravy
provede prodávající bezplatně ve lhůtě maximálně 30 pracovních dnů od ohlášení vady,
případně prodávající dohodne s kupujícím jinou dobu odstranění reklamované vady.
V případě nedodržení tohoto prováděcího termínu je kupující dále oprávnšn nedostatky
nechat odstranít třetí osobou na náklady prodávajícího,a to i bez pře chozího upozornění
na tuto skutečnost.

6.3. V případě opravy v záruční době se tato prodlužuje o dobw od oznámení vady kupujícím
do jejího odstranění prodávajícím,případně třetí osobou na náklady prodávajkího ve smyslu
poslední věty ČI. 6.2.této smlouvy.

:

nebo

1

19/129 20/129



6.4. Reklamad Ize up]atnit nejpozději do posledního dne záruční doby, přičemž i reklamace
odeslaná v poslední den záruční doby se považuje za včas uplatněnou.

6.5. Záruka se nevztahuje na vady způsobené neodbornou manipuíací nebo mechanickým
poškozením zboží, pokud tyto vady nezpůsobil sám prodávající.

6.6. Kupující si vyhrazuje právo místo záruční opravy požadovat odstranění reklamovaných vad
dodáním náhradního zboží za zboží vadné, a to ve lhůtě dle ď. VI. bodu 6.2 této smlouvy.

6.7. V případě takové vady zboží nebo jeho části, která je neopravitelná a zároveň pokud
prodávající nedisponuje zbožím stejného druhu a kvality, Je kupující oprávněn od této
smlouvy částečné odstoupit, a to v rozsahu vadného plnění, a žádat vrácení části kupní ceny,
odpovídající ceně vadné části plnění.

Vtl.
Sankční ujednání

7.1. V případě, že prodávající nedodá zboží v termínu dle této smlouvy, zavazuje se kupujícímu
uhradit smluvní pokutu ve výši 0,5 % z kupní ceny za každý i jen započatý den prodlení.

7.2. Prodávající je povinen kupujícímu uhradit smluvní pokutu ve výši 0,05 % z kupní ceny za
každý započatý den prodlení s odstraněním reklamovaných vad ve lhůtě dle či. VI. bodu 6.2
této smlouvy.

7.3. V případě prodlení kupujícího s úhradou faktury je prodávajkí oprávněn uplatnit vůči
kupujícímu úrok z prodlení ve výši 0,05 % z dlužné částky za každýl jen započatý den prodlení
s úhradou faktury.

7.4. Okolností vylučující odpovědnost nemají vliv na povinnost platit smluvní pokutu,

7.5. Kupující je oprávněn jakoukoli smluvní pokutu jednostranně započítat proti jakékoli
pohledávce prodávajícího vůči kupujícímu (včetně pohledávky prodávajícího na zaplacení
kupní ceny)

7.6. Úhradou smluvní pokuty zůstávají nedotčena práva kupujícího na náhradu škody či jiné újmy
v plné výši.

VIII.
Platnost a účinnost smlouvy

8.1. Tato smlouva nabývá platnosti dnem podpisu smlouvy oprávněnými zástupci obou smluvnkh
stran, Tato smlouva nabývá účinnosti okamžikem uveřejněním v registru smluv v souladu se
zákonem č. 340/2015 Sb., o zvláštních podmínkách úönnosti některých smluv, uveřejňování
těchto smluv ao registru smluv (zákon o registru smluv), ve znění pozdějších předpisů.

8.2 Smlouvu je možné ukončit:

a) písemnou dohodou smluvních stran;
b) písemnou výpovědí ze strany kupujkího;
c) odstoupením od smlouvy,

8.3. Smlouvu je možné ukončit výpovědí kupujícího, a to i bez udání důvodu. Výpovědní lhůta činí
1 měsk a začíná běžet 1. dnem měsíce, který následuje po měsíci, ve kterém obdržela
smluvní strana výpověď.

8.4. Odstoupit od smlouvy Ize pouze z důvodů stanovených ve smlouvě nebo příslušných právních
předpisech, Od této smlouvy může smluvní strana dotčená porušením povinnosti
jednostranně odstoupit pro podstatné porušení této smlouvy, přičemž za podstatné porušení
této smlouvy se zejména považuje:

a) na straně kupujícího nezaplacení kupní ceny podle této smlouvy ve lhůtě delší
30 kalendářních dnů po dni splatnosti příslušné faktury;

b) na straně prodávajkího, jestliže nedodá řádně a včas předmět této smlouvy a nezjedná
nápravu do 5 pracovních dnů od písemného upozornění kupujícím na neplnění této
smlouvy;

c) na straně prodávajícího, postupuje-li prodávající při plnění smlouvy v rozporu
s ujednáními této smlouvy, s pokyny oprávněného zástupce kupujícího, či v rozporu
s právními předpisy.

8.5. Kupující je oprávněn od smlouvy odstoupit v případě, že podle údajú uvedených v registru
plátců DPH se prodávající stane nespolehlivým plátcem DPH.

8.6. Skončením účínnosti smlouvy zanikají všechny závazky smluvních stran ze smlouvy,
Skončením účinnosti nebo jejím zánikem nezanikají nároky na náhradu škody čí jiné škody
a zaplacení smluvních pokut sjednaných pro případ porušení smluvních povinností vzniklé
před skončením účinnosti smlouvy, a ty závazky smluvních stran, které podle smlouvy nebo
vzhledem ke své povaze mají trvat i nadále, nebo u kterých tak stanoví zákon.

8.7. Prodávající přebírá riziko změny okolností dle občanského zákoníku.

lx.
Závěrečná ustanovení

9.1. Vztahy mezi smluvními stranami se řídí českým právním řádem. Ve věcech smlouvou
výslovně neupravených se právní vztahy z ní vznikající a vyplývající řídí příslušnými
ustanoveními občanského zákoníku a ostatními obecné závaznými právními předpisy.

9.2. Veškeré změny či doplnění smlouw Ize učinit pouze na základě písemné dohody smluvních
stran. Takové dohody musí mít podobu datovaných, číslovaných a oběma smluvními stranami
podepsaných dodatků smlouvy.

9.3. Vztahuje-li se důvod neplatnosti jen na některé ustanovení smlouvy, je neplatným pouze toto
ustanovení, pokud z jeho povahy, obsahu anebo z okolností, za nichž bylo sjednáno,
nevyplývá, že jej nelze oddělit od ostatního obsahu smlouvy.

9.4. Smluvní strany budou vždy usilovat o přátelské urovnání případných spon; vzniklých
ze smlouvy. Pokud nebylo dosaženo přátelského urovnání sporu ani do 30 pracovních dnů
po jeho prvním oznámení druhé smluvní straně, je kterákoliv ze smluvních stran oprávněna
obrátit se svým nárokem k příslušnému soudu.

9.5. Smlouva se vyhotovuje ve 4 (čtyřech) stejnopisech, z nichž každý má platnost originálu. Každá
ze smluvních stran obdrží po 2 (dvou) stejnopisech.

Ó
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9.6. Nedílnou součástí této smlouvy je prodávajícím zpracovaná příloha s názvem Technická
specifikace předmětu plnění.

9.7. Prodávající bezvýhradně souhlasí se zveřejněním plného znění této smlouvy tak,aby tato
smlouva mohla být předmětem poskytnuté informace ve smyslu zákona č. 106/1999 Sb.,
osvobodném přístupu k informacím,ve znění pozdějších předpisů.Prodávající rovněž
souhlasí se zveřejněním plného znění této smlouvy dle § 219 zákona č. 134/2016 Sb.,
o zadávání veřejných zakázek,ve znění pozdějších předpisů a zákona č. 340/2015 Sb.,
o zvláštních podmínkách účinnosti některých smluv,uveřejňování těchto smluv a o registru
smluv (zákon o registru smluv).

9.8. prodávající bere na vědomí a souhlasí,že je osobou povinnou ve smyslu § 2 písm.e)zákona
č, 320/2001 Sb;o finanční kontrole,ve znění pozdějších předpisů.Prodávající je povinen

plnit povínnosti vyplývající pro něho jako osobu povinnou z výše citovaného zákona.

9.9. Smluvní strany prohlašuji že si smlouvu před jejím podpisem přečetly a s jejím obsahem
bez výhrad souhlasí.Smlouva je vyjádřením jejich pravé, skutečné,svobodné a vážné vůle.
Na důkaz pravosti a pravdivosti těchto prohlášení připojují oprávnění zástupci smluvních
stran své vlastnoruční podpisy.

V Praze dne

Za kupujícího:
Česká zemědělská univerzita v Praze

Ing.Jana Vohralíková,kvestorka

V Praze dne

Za prodávajícího:
SVMTech s.r.0,

Ing.Radovan Zadražil,jednatel společnosti
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Sound Sources and Impact Sound Source for Building Acoustlcs:
Sound Sources: OmniSource™ Type 4295 and OmniPower™ Type 4292-L
Impact Sound Source: Tapping Machine Type 3207
Power Amplifiers Type 2734-A and 2734-B

Forproper building acoustícs measurements, a sound source which
fulfüs the relevant standards (for example, ISO 140) is required.
Brüel & Kjeroffers a complete range ofsound sources for building
acoustks measurements, includíng Tapping Machine Type 3207,
single-speaker omnidirectional OmniSourcem Type 4295 and 12-
speaker omnidirectional OmniPower-nA Type 4292-L. Power
Amplifier Type 2734 Gan drive both OmniPower and OmniSource.
Optional carrying cases for the sound sources are available, as well
as wireless control systems for use with Hand-held Analyzer Type
2250and the dual channelType 2270,

Uses and Features

USOS
· Archlloclural and building acoustics
· Moasuromont of:

- Alrboľne sound Insulation
- Roverboratlon time
- Impact sound level
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Features
· Part of a complete building acoustics system featuring

Brüel & 1<jaar's Hand-held Analyzer Type 2250 or 2270
· Two omnidirectional noise sources
· Tapping machine for impact sound level measurements
· Remote operaton via cable or wireless remote control
· Satisfies national and international standards
· Robust
· Easily portable

Brüell & Klaer'*.

Introduction

Architectural and building acoustic measurements require a range of noise sources for airbome noise and
impact noise transmission measurements.

For airborne noise transmíssion measurements, an omnidirectional sound source is needed. Brüel & Kjeer
offers two solutions: OmniPower Sound Source Type 4292-L and OmniSource Sound Source Type 4295.

For impact sound measurements, Brüel & Kjaer offers Tapping Machine Type 3207, a robust and portable
device that fulfils national and International standards.

For a complete measurement system, combine the sound sources with a driving amplifier (such as Type
2734-A or 2734-B), a sound level analyzer (such as Type 2250 or 2270), and a PC with Building Acoustic
analysis and reporting software.

Brüel & Kjer supples all of these items and a range of carrying cases for storage and transportation:
· OmniPower Type 4292-L, 12-speaker high-power omnidirectional sound source
· OmniSource Type 4295, lightweight single-speaker omnidirectional sound source
· Tapping Machine Type 3207
· Power Amplifier Type 2734-A or 2734-B, amplifiers for driving sound sources
· Flight Case KE-0449 and Carrying Cases KE-0364 and KE-0392 for packing and transportation
· Cables and Wireless Remote Control accessodes
- Battery Kit UA-1477 for Type 3207

Omnidirectional Sound Sources

For most building acoustics measurements, the sound source must radiale sound evenly in 811 directlons to
give reproducible and relíable results; therefore, the relevant building acoustics measurements standards
(ISO 140 and ISO 3382) require the use of an omnidiredionat sound source.

Fig. 1
OmniPower Sound
Source Type 4292-L

Fig. 2
Frequency response
for %-Octive
sound power levels
for OmniPower
Type 4292-L using
Power Amp!{fer Type
2734 and Ils Internai
pjnk ndie generator

OmniPower Sound Source Type 4292-L

=*Ňi &61
m 10",0

OmniPower Omnidlrectional Sound Source Type 4292-L (see
Fig. 1) uses a cluster of 12 loudspeakers in a dodecahedral
configuration that radiates sound evenly with a spherical
distribution. All 12 speakers are connected in a series-parallel
network to ensure both In-phase operation and an impedance
that matches lhe power amplmer. The entire assembly weighs no
more than 8 kg and Is fitted with a convenient lifting handle that
does not measurably interfere with the sound field.

Powered by Power Amplifier Type 2734-A or 2734-8, the Sound Source can deliver a maximum sound
power of 122 dB re 1 pW (100-3150 Hz). The high power output of Type 4292-L makes it ideal for sound
insulation measurements.

Type 4292-L satisfles the requiľements of DIN 52210, ISO 140 and ISO 3382 standards (see Fig. 2 through
Fig. 5).lts directional response for the horizontal plane is shown in Fig.6.
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Fig.3
Frequenoyresponse
for 1/liclavi
sound power levels
for OmniPawer
Type 4292-Lus}ng
Power Amplifler Type
2734 and its Internat
pink noise generator

Fig.4
Diredlvity for

Omn/Power Type
4292-Laccording to

ISO 140:maximum
deviation from mein

for'glíding' 30' aro.
Upper and lower
curves are the 150140
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Flg.5
Direclivity for
OmnIPower Type

4292-Lawording to
ISO 3382:maximum
deviatlon from mean
for 'gljding' 31 ai.
Upper and lower
curves are the
ISO3382 toierances

Flg.6
7ype 4292-L's
dlroctlonal response
for the ilorlzontal

piano,moasured In
1/3- ootaves.Below
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Fig.7
OmniSource Sound
Source Type 4295

Flg.8
Maximum 1/3-Oclave
sound power levels
for OmnISource
Type 4295 using
Power Amplífier Type
2734

Fig.9 120
Maximum 14-octave a
sound power levels 110
for OmnISource
Type 4295 using
Power Amplifier Type
2734

Flg.10
Directivity for
OmniSource Type
4295 aocording to
ISO140 maximum
deviation from mean
for 'glídlng' 31 arc.
Upper and lower

I./esare the
ISO tiliranoes

OmniSource Sound Source Type 4295
OmniSource Sound Source Type 4295 (see Fig.7) presents a
new solution to omnidirectional sound source design.Type 4295
is optimised for the measurement of room acousüc quantities
such as reverberation time,sound distribution and spatial decay.
The patented principle of the OmniSource Sound Source uses a
single high-power loudspeaker,which dírects the sound signal
through a conical coupler to a circular orifíce,and despite its
compact dimensions and low weight,OmniSource Type 4295 is
sllil capable of emitting a sound power of 105 dB re 1 pW (see

Fig.8 and Fig.9).

The size of the orifice and the shape have been carefully
engineered to radiate sound evenly in a] directions.Thus,Type
4295 fulfils the national and international standards for
omnidirectional sound sources (see Fig.10 and Fig. 11). Type

4295'sdirectional response for the plane through the axis is
shown in Fig. 12.
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Tapping Machine Type 3207
Tappíng Machine Type 3207 is an Impact sound generator (see Fig. 13). lt can be used for impact sound
measurements to national and international standards. The unit is available with an optional battery kit and a
remote control.

Type 3207 uses five hammers each weighing 500 g and operating at 2 Hz dropping from a height of 40 mm,
giving an operating frequency of 10 Hz This fulfils national and International standards. The hammers are
operated via tappets on a single shaft. The shaft Is driven by a DC motor via a toothed belt and gearbox.

The unit is based around a welded aluminium
chassis. Both size and weight have been
minimised for easy transportation. Three
extendable legs support the unit during operation
with rubber feet that are height adjustable with
supplied gauges. This gives stable and level
mounting dudng operation in accordance with the
relevant standards,

The unit is powered via the supplied mains
adaptor or the optional battery kit (see Fig. 14),
and can be remotely switched on and off via cable
AQ-0633 or Wireless Remote Control Option
UA-1476 (see Fig. 14).

Fig.14
Accessorles for
Tapping Machine.
Battery Kit
UA-1477 (right)
and Wireless
Remote Control
UA-1476 (/eft), which
may atsc be used to
control the iniemal
generator of Power
Amplifer Type 2734
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Power Amplifier Types 2734-A and 2734-B

Fig. 15
Top: Types 2734 A
and 2734-Bere bulli
into robust flight oases
Middle: Type 273+A
showing frontmounted
controls and
Gonnectors
Bottom. Type 2734-B
includeswirelessaudio
system UL-0256
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Type 2734 is designed to power sound sources during
building and room acoustic field measurements. Compact,
light weight and built into a robust flight case, it is easy and
safe to carry and transport to the measurement location. AN
connectors and controls are on the front for easy access.

It is simple to gel the output level right and reproduce
previous settings using the power amplmer's calibrator

090189 controls and level indicators. For flexibility, it has XLR, jack
and BNC input sockets and BNC line and speaker output
sockets. A sensitivity selector in 10 dB steps allows the
amplifler to adapt to a variety of source signal levels and
sound source ratings. Hand-held Analyzer Type 2250/2270's

, 4 generator signat can be connected to the amplifier input, to
», '2  provide the pink or white noise used in building acoustícs.
r; . 1

A
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f l.r.6 220,.:- 'Í =: -
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In addition, Type 2734-8 includes a wireless audio system
(Flg. 23) to accommodate cable-free transmission of the
building acoustics test signal, which coutd be white, pink or
band-limited noise: or swept sine. Wireless operation also
makes source and receiver position changes more
convenient. Type 2734-A can be upgraded to Type 2734-B by
installing optional Wireless Audio System UL-0256.

Type 2734 has a bult-in generator providlng pink or white noise
in the 50-5000 Hz range. It can be controlled from the front
panel, or with the optional Wireless Remote Control UA-1476
(the same control used to control Tapping Machine Type 3207,
Fig. 14). Transmitter UA-1476 has a pushkey for manual
control, and a cable connection for automatic control from
an analyzer.
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Flg.16
Carryíng Case

KE-0392

Fig.17
Cerrylng Bag KE-0462

Fig.18
Flight Case

KE-0449 (lift)
and Catrylng Case

KE-0364 (right)

Carrying Case KE-0392

OmniSource Sound Source Type 4295 has an
optional, custom-designed carryíng case with shoulder

strap, KE-0392 (see Fig. 16), for easy storage and
transportation.The case is foam lined and provides

impact protection for the OmniSource inside.

Flight Case KE-0449
An optional transportation and storage case,KE-0449 is available for OmniPower Sound Source Type 4292-L

(see Fig. 18, left).It is custom desígned,features a foam lining to protect Type 4292-Land has two handles for
ease of camage.

Carrying Bag KE-0462
Carľying Bag KE-0462 is included with OmniPower Sound Source Type 4292-L.Padded and with handres
as well as a shoulder strap,it offers basic protection (see Fig. 17)

Carrying Case KE·0364
For the OmniPower tripod,Carrying Case KE-0364 (see Fig. 18, right)is equipped with both a shoutder strap
and handles.
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Complete Systems

Fig.19 Complete system
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The sound sources mentioned above belong to a range of complete measurement systems from
Brüel & Kjeer,including power amplifiers sound-level analyzers,and PC-software for analysing documenting

results.

Fig.20 Sound sources with wireless remote control options

AKG PT 450 wireless
OmIISource audio transmmer 1

APower Amplilier Type 2734.8

1]11 g     Im 111

Inoludlng AKG SR 450 Receiver

»0.. - ... 0:

i I
UA-1476 Wireless Remote Control  

Receiver for Type 2734 UA-1476 Remote Control Wireless
Audio Transmitter

090111/1

 UA-1476 Wireless
Remote Control
Receiver

  for Tapplng Machine

Hand-heldAnalyzer Types 2250 and 2270

Fig.21
Hand-heidAnalyzer

Types 2250 and 2270
8, 22'0

2250

VI'"... 

-703 1'19 /V=,9- -
./0'.. ./.Il-/W

. i,D193 f

Types 2250 and 2270 are robust, hand-held Instrument
platforms designed to host a wide range of sound and
vibration measurement applicatlons.Their uses range from
assessing environmental and workplace noise to industrial
quality control and product development.

Easy to use,their robust,light and ergonomic design
make them easy to grip,hold and operate with one hand.
Their high-resolution colour touch screens show the
Instrument setup,status and data at a glance,and let you
select what you want to see with the tap of a stylus.The

"trafíc líghť indicator,positioned centrally on the push
button panel,shows you the current measurement status,
even from a distance.

The hand-heldanalyzers are built for the tough environment of field measurements.They will work rellably
in rain, dust, heat, frost,day or night,and can be placed on a tripod.

For documentatlon,you can add spoken or written comments to your measurements,and make sound
recordings during any of the measurements.(Note that sound recording requires Sound Recording Option

BZ-7226.)

Powaľ Ampliľíer lype 2734-A
2250/2270 BZ-5503

AO-05

090118/1

880413/te

4292-LOmnIPower or 4295

31/129 32/1297 8



Type 2250 Is a single-channel analyzer, while Type 2270 Is dual-channel and has additional features such
as a bullt-In camera allowing you to atlach photos to your measurements and a LAN interface.

The high preclsion hand-held analyzers offer a wide range of optlonal software application modules,
including prominent applications such as Reverberation lime Software and Building Acoustlcs Software.

Reverberation Time and Building Acoustics

Flg. 22
Reverberatlon Time
measurement-
measured using the
Interrupled nolie
method

Flg. 23
Rovorboratlon time
spectrum (teít);
Rovorberalion decay
Gurvo (centro); Únd
Ovorvlew of results
(righ{)

Reverberation Time
Reverberatíon time is an important feature of spaces where sound level, the intelligibility oť speech, or
perception of music is important. It is the time that it takes for a sound to decay by 60 dB. Usually, the time
taken for the signal to drop 20 or 30 dB is measured and extrapolated to find the time that It would take the
signal to dissipate by 60 dB.

 ,1,,-z· - : , · . - · * .    . Reverberation time is measured, using an impulse or an
Interrupted noise, at severat positions, which are then

tsl 1 I.* ,':4. To measure reverberation time, simply press the Start/Pause

ii averaged togethen

0*§ #' push button on the hand-heíd analyzer and, if you are using
*<-0 impulse excitalion, burst the balloon.r Y\*, A yellow 'smiley' icon indicates that you may be able to improve

4 the measurement at one (or more) frequency bands, a red

the relevant smiley icon to read the explanation.
\  ň \ .:< smiley indicates that the measurement should be retaken. Tap
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Building Acoustics
Building acoustics is the assessment of airbome, faQade or impact sound insulation in buildings. The
assessment is based on measured ln-octave or 1/3-octave spectra within the 50-5000 Hz range.
Measurements may be serial (one frequency band at a time) or parallel (all bands simultaneousty).

Airborne Sound Insulation
Fig.24 shows a typIcal alrbome task setup using a loudspeaker (emitting pink noise) and a number of
microphone positlons to measure the average source room spectrum Ll, and the average receiving room
spectrum L2. The average background noise spectrum 82 is measured to veriťy the true L2 spectrum. The
average reverberation time spectrum T2 is measured, to correct for the amount of absorption in the
receiving room. Finally the single number result (for example DATw) is caloulated from the Ll, L2,82 and

Flg. 24
Sound source and
microphone positions
formeasurlng alrbome
sound insulation

Ll = Source room level
L2 = Recetving room
level
82 = Background level
T2 = Reverberation
Time

Fig. 25
Examples of building
Iciidli
measurements using
Type 225012270:
L2 average and L2 at
In. position (Left)
Overview of
measurements
(Centrel
Fina{ result (R[ght)

T2 spectra, and the result can then be compared with the minimum requirements stated In lilo
building regulations.
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Source Room ParUU.

.,1 t '
070141

ReceiMng Room

The sound level depends on the position in the rooms, so several microphone positions are used to measure
the average of the source room level, Ll, the average oť the receiving room level L2 and the average of the
background noise level 82. The average reveľberation üme T2 is also measured using several positlons.

Examples of measurements and results are shown in Fig.25.

MAmVIJedaZeOLI 
1114 LOÍO:10 '14 h

 .
IN

=
E

-

 51:pml. 13 R,# 4 ' 91
ü · , --- · 500112 - 57.708

92
12*oc iII  '500 }12 60.0 01 · 03
0. - ,

40.0 CE

LG= 49.2 CE
0... 'tew

8 1 7 -•= 10.54:03

Sl 81
121®8@1
92 .2
1@ 3 El 3
91 4 2 4
1. 5 @5
192: 32:
101 el
102® 0 2
1. 3 03
 214 04
í[25 @6

C*aMew

RESULT' 111/p.9
 Woh,IVVSI., .*3 9 15.'

0 1 M ReE Cuyé -- r..600 1*. /9.3 cS '
61 2 Ct,T . 08 · · 50],Hz 419,9 63-6
03® , .*0- ' . ' ....

= .3 ,
, 404 .' . I

P'-&• • %4•4• • t· · · · ·
'DrIT\V

04
49 dô.
47 63
12(3,

Cati!ations

DrITW+C
M 'Díffw+Ct.

61/i#mil=.6
Fagade Sound insulation
Fagade sound insulation ls a variant of airbome sound insulation, with its own standards. The 'source room'
is the space outstde the fa ade, and the sound source may be road traffic or a loudspeaker representing
outdoor noise. When using traffic noise, the indoor and outdoor sound levels must be measured
simultaneously, requiring dual-channel measurements (Type 2270). The outdoor microphone posltions are
flush with the faga(ie, or 2 m in front of it. Calculations are similar to those of airbome sound insulation, but
take the pressure increase at the microphone positlons into account.

Impact Sound Insulation
Impact sound is typically causec by footsteps, and to measure impact sound insulation a standardised
impact sound source (tapping machine) is placed in the source room. The receiving room levels are
measured as for alrbome sound Insulation, with several positions of the tapping machine. Calculations are
like those for airborne sound insulation, except the results represent absolute (not relative) levels.
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Compliance with Environmental Standards for Types 4292-Land 4295

Temperature
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Specifications - OmniPower Sound Source Type 4292-L

STANDARDS
Conforms to the following:
ISO 140-3
IS03382
DIN 52210

NOMINAL IMPEDANCE
6Q
POWER HANDLING
300 W contlnuous broadband
1000 W short duration (duty cycle 1/10, on time 10 s)

OPERATING FREQUENCY RANGE
50-5000 Hz (1/3-octave band centre ľrequencies)

CONNECTION
Four-pin Neutrik® Speakon® socket,plns 1 + and 1 -

Specifications - OmniSource Sound Source Type 4295

STANDARDS
Conforms to the following:
ISO 140-3
ISO 3382
DIN 52210
ISO 14257 (Draft)

OPERATING FREQUENCY RANGE
80-6300 Hz

NOMINAL IMPEDANCE
6Q
POWER HANDLING
50 W continuous

SOUND POWER LEVEL
(vvNI Power Amplifier Type 2734, 80-6300 Hz pink-noise slgnat)

SOUND POWER LEVEL
(with Power Ampllfier Type 2734,dutycycle 1/3,
100 - 3150 Hz pink-noise signlal)

Broadband:122 dB re 1 pW
Spoctral:Min.100 dBM pW In each 1/3-ootave band

TRIPOD
Adjustable to give a speaker height of between 131 and 207 cm

FLOOR MOUNTING
Rubber feet provided for floor mounting

DIAMETER
Speaker Enclosure:39 cm (15.35")

WEIGHT
Speaker Enclosure:8,0 kg (17.6 lb.)

Tripod:2.3kg (5.1 lb.)

Broadband:105 dB re 1 pW
Spectral:Min.85 dB in each 1/3-octave band

CONNECTION
Four-pin Neutlik® Speakon®socket,pins 1 + and 1 -

TRIPOD THREADS (LARGE TYPE)
One at rear end,one below centre of gravity

CARRYING CASE
Nylon with padded inlay,adjustable cariying strap

MECHANICAL SPECIFICATIONS
Materiat:Denise polyurethane plastic,palnted black

Dimensions:0145 x 560 mm (05.7 x221
Weight:3.5 kg (7.7 lb.)

-- * .- ».... .-*.- -- - -- . . , - - - . » - ----1-» -»-- .-- -

Compliance with Regulations and Environmental Standards for Type 3207
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Specifications - Tapping Machine Type 3207

STANDARDS
ISO 140

[SO 717
DIN 52210
BS 5821
ASTME492

HAMMERS
Five In line,100 mm behveen each hammer,single hammer weight

500*12g

IMPACT FREQUENCY
Each hammer operates at 2 Hz,lapping frequency for unit is 10 to.5Hz

IMPACT DYNAMICS
Equivalent free-fallheight of hammeľs 40 mm,extra drop below Impact
plane at least 4 mm

REMOTE OPERATION
Socket:LEMO 4-pole

Pln 1: OVDC,GND
Pin 2:Powersupply for extemal unit, max.24 V DC,1 A
PIn 3.For Qrť':+5 VDC (TTL-Level)
Pln 4:For -On-: connect to Pin 1

Housing:Shieid

REMOTE OPERATION WIRELESS CONTROL KIT UA-1476
(OPTIONAL)

Operattng Frequency:433.92MHz
Transmitter Unit:

Connector.LEMO-coaxiat socket
- Centre pin:+5 VDC for 'on", Outer ring OV DC
- Batteries:2 x AAA/LR03/Micro 1.5 V
- Dimensions:105 x 58 x 18.5mm (4.13x 2.28 x O.73")
- Weight:90 g
Receiver Unit

Connector:LEMO 4-pole plug with cable

For details of pin cannections see 'Remote Operatlon"
- Power supply:From the remote control socket
- Dimensions:85 x 46 x 16 mm (3.35 x 1.81 x 0.63")
- Weight:80 g

BATTERY KIT UA-1477 (OPTIONAL)
Mounting Position:Internally in unit housing
Battery Life:1.5 hours
Battery Type:Maintenance free 12 V/2Ah Load Acid battery
Charger Type:Same as Mains Adaptor (see below)
Charging Time:24 hours for a completely discharged battery

ON/OFF SWITCH
3 Posltions:Remote,Off,On

MAINS ADAPTOR
10.5-35VDC, min.25 W

Socket:LEMO coaxial (can also be used as charging socket)
Middle Pin: +10.5-35VDC,Outer ring:OV
Mains Adaptor:Mains Adaptor ZG-0429

100-24OVAC Input,24 V DC output,max.45 W
Operating temperature max. +40°C
Can also be used to charge optíonal battery pack

SUPPORTS
3 extendable and height adjustable fuit
DIMENSIONS
Wx H x D:480 x 273 x 155 mm (18.9 x 10.7x 6.19

(feetretracted)
Wx H x D:590 x 273 x 285 mm (23.2x10.7xll.2")

(feet extendedl
Weight:11.5kg (25 lb.)with Mains Adaptor

MAINTENANCE REQUIREMENTS
After 24 hr operation or once a year (whiohever comes first),lubricate
with the supplied sewing machine oil according to Instructions

35/129 11 12 36/129
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IEC 60068-2-1& IEC 60068-2-2:Environmental Testing.Cold and Dly Heat.
Operating Temperature:+5 to +40°C (41 to 104*F)
Storage Temperature:-25 10 +70°C (-13 to 158°F)

IEC60068-2-14:Change of Tempeľature:-10 to +40°C (2 cycles, 1°C/min.)

Humidity IEC 60068-2-78:Damp Heat:93% RH (non-condensing at 40°C (104°F))

Mechanical Non-operating:
IEC 60068-2-6: Vibration:0.3 mm,20 m/s; 10-500 Hz
IEC 60068-2-27: Shock:1000 m/,2
IEC 60068-2-29: Bump:1000 bumps at 250 m/92

CE.mark Indlcates compliance with:EMC Directive,Low Voltage Directive and Machlnery Directive
Remote Control UA4476:CE-mark means compliance with R&TTE Directive

C-TIck mark Indlcates compliance with the EMC requirementš of Australia and New Zealand

Safety EN/IEC61010-land UL 61010-1:Safdy requirements for electrical equipment for measurement,control and
laboratoryuse

EN/IEC61000-6-3:Generic emission slandard forresidentiat,commercial and [Ight-Industrial environments
EMC Emission CISPR 22:Radio disturbance characteristics of information technology equipment,Class B limlts.

FCC Rules,Part 15:Complies with the limits for a Class B digital device
This ISM device complies with Canadian ICES-001

EN/IEC 61000-6-2:Generic standards -Immuníty for Industrial environments
EMC Immunity EN/IEC 61326:Electrical equipment for measurement,control and laborator'yuse - EMC requirements

Note:The above is only guaranteed using accessories listed In this Product Data Sheet.

IEC 60068-2-1& IEC 60068-2-2:Environmental testing.Cold and dry heat.
Temperature Operating Temperature:0 to +40°C (32 to 104°F)

Storage Temperature:-25 to +70'C (-13 to 158°F)

Humldity IEC 60068-2-78:Damp heat:90% RH (non-condensing at 40°C (104°F))

Non·operating:
IEC 60068-2-6: Vibration:0.3 mm,20 m/52, 10-500 HzMechanical
IEC 60068-2-27: Shock:500 m/sz.6 directions

IEC60068-2-29:Bump:1000 bumps at 250 In/,2

Enclosure IEC 60529:Protection provided by endosures:IP20



Compllí,Úco witl, Rouulntiona and Envlronmental Standards for Type 2734

Speciflcatlons - Power Amplifier Types 2734-A and 2734-B

MAXIMUM OUTPUT POWER
(TA = 25 °C, 1 kHz, 0.1% THD)
4 0: 500 W
6 0: 330W
8 0: 250 W
CONTINUOUS OUTPUT POWER (1 kHz, 6 íž)
With AJr Fljter: TA = 25 °C: 250 W
Without Air Filter:
- TA = 25 °C: 330 W
-TA=35°C: 175W

INPUT VOLTAGE
Nominat voltage @ Sensltivity =
Oda: 0.3V
-10 dB: 1 V
-20 dB: 3V
Headroom at nominal input voltage
Balanced: 18 dB
Unbalanced @ Sensitivity =
OdB: 17dB
-1048: 1508
-20 dB: 12 dB
Common Mode Rejection (1 kHz): > 50 dB
Maximum DC Voltage: 1:25V

INPUT IMPEDANCE
lkHz:
- Balanced: 20 kfl *1%
- Unbalanced: 10 kíl *1%
DC:
- Balanced: 220 kfl tí %
- Unbalanced: 110 kfž *1%

OUTPUT VOLTAGE
Line Output Peak Voltaoo: 9 V
Power Output Pwk Vúlt go: 80 V
Power Output DC Vollugo: 40 V

OUTPUT IMPEDANCE (1 kHz)
Lino Output: 100 0

Une Output Load: 200
Power Output: 10 mO
Power Output Load: 22 11
FREQUENCY RESPONSE (20Hz-20 kHz)
Line Output: +0,-1 dB
Power Output: *148
See also figure 1 below

SNR (MAX POWER 1 kHz}/(SILENCE 0...20 kHz)
Line Output: 101 dB
Power Output: 90dB

THD+N (20 Hz-20 kHz)
LIne Output: 1 kHz: < -78 dB
Power Output: 1-500 W. 4 0: < -60 08
SENSITIV]TY, ATTENUATION AND GAIN
Sensitivity: -20, -10, 0 dB
Sensitivity Error (no error @ O df): *0.1 dB
Attenuation: -30,-24,-18,-12,-9,-6,-5,-4,-3,-2,-1, OdB
Attenuation Error (no error @ OdB): *0.1 08
Total Gain (Sensitivity = Attenuatlon = 0 de):
- Any Input to Line Output: 16 *0.248
- Any Input to Power Output: 43.1 *0,4dB

LEVEL INDICATOR
Trígger levels re power output clip level
Rod LED: +3dB
Yellow LED: OdB (Power Output clip indicator)
Green LED: -6 dB
Bluo LED: -30 48 (Signal Present indicator)

FAN
Switch On Hoatilnk Temperature: 40°C
Lw at Min Speed: 25 dB re 1 pW
Lw at Max Speed: 52 dB re 1 PW

NOISE GENERATOR
Noise Typos: white, pink
Frocluoncy Range: 50-5000 Hz 1/3 octave bands
Cr.It Factor: 12 dB

Period Time: 22.58
Third Octave Spectrat Error: 4.3 dB
Line Output Voltage (Sensitivity = Attenuatlon = 0 dB): 2.16 Vrms
Switch Off: Equivalent RT In 1/3 octaves: <50 ms @ 50 Hz, <4 ms @
5 kHz

Maximum Power Consumptlon: 650 W

MECHANICAL
Weight (inaluding malni cord In Hd):
- Type 2734-A: 6.0 kg
-Type 2734-B: 7.0kg
Dimensions W x H x D: 330 x 130 x 310 mm (13 x 5.1 x 1 2" )CONNECTORS

Balanced Input Socket: Neutrik® Combo XLR-type: 3-pin and %" jack TRANSMITTER AKG PT 450 (OPTIONAL)
Unbalanced Input Socket: BNC Specifications from manufacturefs technical data
Unbalanced Line Output Socket: BNC RF Carrier Frequency Ranges: 7 channe s over 650-865MHz
Power (Speaker) Output Socket: Neutrik® 4-pole Speakon® type Modulation: FM
Mains Power Intet: IEC type Audio Bandwldth: 35 to 20000 Hz
CONTROLS THD (typical at rated deviatlon/1 kHz): <0.7%
Gonerator Button: Toggling between On and Off S/N Ratio: 120dB(A)
Gonerator Slide Switch: 2-state, White/Pink noise Sensitivity slide RF Output: 50 mW max. (ERP)
switch: 3-síate, -20, -10. 0 dB Battery Life:
Attenualion Rotary Knob: 12„state,-30,-24.-18,-12,-9,-6,-5,-4, 1.5VAA Dry Battery: 6 hours; 1.2V NIMH, 2100 mAh AA size
-3,-2,-1,OdB Rechargeable Battery: 8 hrs
Mains Power Rocker Switch: 2-pole - Stze: 60 x 73.5 x 30 mm (22.4 x 2.9 x 1.2")

- Net weight: 90 g (3.2oz.)
STATUS INDICATORS
Protect Indicator: Red LED, power output over-current, overheat, RECEIVER AKG SR 450 (OPTIONAL)
overload or long-term high frequency Specifications from manufacturer's technical data
Power On Indliator: Green LED RF Carrier Frequency Ranges: 7 channels over 650 -865 MHZ

Modulatton: FM
MAINS POWER Audio Bandwidth: 35 to 20000 Hz
Voltage Selector (Rear Panel): 2301115 V THD at 1 kHz: <0.3%
Malns Voltage Range: S/N Ratio: 120 dB(A)
- @ 23OV: 200 - 24OV Audio Outputs: Balanced XLR and unbalanced TS 1/4" jack, balanced
- @ 115V: 100 - 125 V level swlichable to -30 or 0 dBm
Malns Frequency Range: 45-65 Hz
Fuse: Wickmann/Littlefuse series 215 (or 181) MECHANICAL
- @ 23OV: T 3.15AH 25OV Dimensions: 200 x 44 x 190 mm (7.8 x 1.7 x 7.4")
- @ 115 V: T 6.3AH 125 V Weight: 972 g (2.2 Ibs)

Fig. 27 Frequency Responses measured at a O dBoutput power of300W into Gilup te 20 kHz and of20 W up from 20kHz

38M29
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C€ e CE·Infirk Indlcaloü compliance with: EMC Directive and Low Voltage Directive.
C-Tick mnik Indloatos compliance with the EMC requirements of Australia and New Zealand

Sofoty EN/IEC 81010-1 and ANSUUL61010-1: Safety requirements for electrlial equipment for measurement, control and
Inbolôlety lio.

EMC En,15[,lon EN/IEC 61000-6-4: Generic emission standard for Industrial environments.
CISPR 22: Radio dleturbance characteristici of information technology equipment. Class A Limlti.
FCC Ruloo, Püľt 16: Complles with the limits for a Class A digital device

EMC Immunlty EN/IEC 61000-6-1: Generic standards- immunity for resklentiat, commercial and light-industrial environments.
EN/IEC61000-6-2: Generic standards - immunity for industrial environments.
EN/JEC 61326-1: Electrical equipment for measurement, confrol and laboratoly use - EMC regulrements
Note: The above Is only guaranteed using accessorie, ínoluded In this Product Data.

Temperatüri IEC 60068-2-1 & IEC 60068-2-2: Environmental Testing. Cold and Dry Heat.
Operating Temperature: 0 to +50°C (32 to 122*19
Storage Temperature: 0 to +70°C (32 to 158'F)

Humldity jEC 60068-2-78: Damp Heat: 90% RH (non-condensing at 40°C (104°F))

Mechanical Noniperating:
IEC 60068-2-6: Vibration: 2 9mn, 3 x 20 minutes
IEC 60068-2-27: Bump: 1000 bumps at 10 g, 6 directlons
IEC60068-2-27: Shock: 70 g, 6 directions

Enclosure JEC 60529 (1989): Protection provided by enolos,Jres: IP 20
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Ordering Information

Type 4292-L OmniPower Sound Source
Type 4295 OmnISource Sound Source
Type 3207 Tapping Machine

Included Accessories
ACCESSORIES INCLUDED WITH TYPE 4292-L
· KE-0462 Canying Bag for Type 4292-L
· UA-1690 Tripod

ACCESSORIES INCLUDED WITH TYPE 3207
• ZG-0429 Mains adaptor (mains cable country dependent)
• 2 Gauges for drop height adJustmeni
• Oil canister for maintenance

OPTIONAL ACCESSORIES
Type 2734-A
Type 2734-8

Power Amplifler
Power Amplifier with bulit-In UL-0256 Wireless Audio
System

0256 Wireless Audio System
0392 Carrylng Case for Type 4295
0449 Flight Case for Type 4292-L
0364 Canying Case for Type 4292 Tripod (UA-1690)
0801 LIghhveight Tripod
4523 Signal cable from Hand„heldanalyzer to Power

Amplifier,10 m (32.8 ft)
0524 SIgnal cable from Hand-heldAnalyzer to BNC,10 m

(32.8 ft)
0673 Speaker cable from Type 2734 to Types 4292,4295

or equivalent,10 m (32.810
e 2250-F Hand-heldAnalyzer Type 2250 with Sound Level

Meter Software BZ-7222 and Reverberation Time
Software BZ-7227

Hand-heídAnalyzer Type 2270 with Sound Level AQ-0633
Meter Software BZ-7222 and Reverberation Time

Sofř,vare BZ-7227 UA-1476
Hand-heldAnalyzer Type 2250 with Sound Level

Meter Sofhare BZ-7222 and Building Acoustics UA-1477
Software BZ-7228 QB-0055

Type 2270-F

Type 2250-J

Type 2270-J Hand-heldAnalyzerType 2270 with Sound Level
Mater Software BZ-7222 and Building Acoustlcs

Sof /are BZ-7228
Type 2270-K Hand-heldAnalyzer Type 2270 with Sound Level

Meter Software BZ-7222 and Dual-channel Building
Acoustici Software BZ-7229

Type 2250-J-001 Building Acoustics System
including Type 2250-J,OmniPower Sound Source
Type 4292 and Power Amplifier Type 2734-A

Type 22704001 Building Acoustici System
Includlng Type 2270-J,OmnIPower Sound Source
Type 4292 and Power Amplifier Type 2734-A

Type 2270-K-001 Dual-channel Building Acoustics System inoludlng
Type 2270-K,OmnIPower Sound Source Type 4292
and Power Amplmer Type 2734-A

BZ-7228-200 Building Acoustics Kit as per Type 2250-J-001,or
Type 2270-J-001,exoluding Hand-heldAnalyzer (for
Types 2250 and 2270 users intending to upgrade toi
full Building Acoustics measurement system)

BZ-7229-200 Dual-channel Building Acoustics Kit as per Type
2270.K-001,exotuding Type 2270 (for Type 2270

users intendlng to upgrade to a full Dual-channel
Building Acoustici measurement system)

Type 8780 PULSE Reflex Building Acoustics Soflware
Type 7830 QIalifier PC Software for Building Acoustios reporting
Type 7831 Qualifler Light PC Sof ř,arefor reverberatlon time

reporting

Go to www.bksv.com for more information on Types 2250 and 2270 and
Brüel & Kjfeis Buldling AI,ustics applications.

OPTÍONAL ACCESSORIES FOR TYPE 3207
Remote Cable connecting Type 2260 Investigator to
Type 3207,10 m (32.8 ft)
Wireless Remote Control (Includes AO-1439 Cable
for Hand-lieldAnalzyer Types 2250 and 2270)
Battery Kil
Replacement battery

Brüel & Kl.rreserves the right to change speci floaüons and accessodles wilhout natice.@ Brüel & KJEDr.All lights reseľved.

HEADQUARTERS:Büel &Kľr Sound & Vibration Measurement A/S · DK.:60Nanrn · Deninark
Telephoni:+45 7741 2000 · Ělx:+46 4680 1406 - www.bksücom · iliro@bksv.com

Locat repľasentaüves and.NICO organI=üoniwolidwldo Brüel & Kjeer  *r
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PRODUCT DATA
"....NAL.

InvestigatorTM - Type 2260-D with BZ-7204 and Qualifier Type 7830,
Investigator - Type 2260-G with BZ-7207 and,Qualifier Light Type 7831

The combined features of Investigator Types 2260-D
with Qualifier Type 7830 PC Software, or 2260-G with
Qualifier Light Type 7831 provide ideal facilities for
architectural and building acoustic measurements.

USES AND FEATURES

USES
· Archltectural and building acoustic measurements of:

- Alrborne sound insulation
- Impact sound insulation
- Reverberatlon time

FEATURES (2260-D)
Complete hand-held building acoustics analyzer
Measures level and reverberation time spectra
Bulit-In pink and white noise generator
On the spot calculation of airbome sound insulation
curves and indexes
Fagade insulationI calculations
Satisťies ISO and national standards
2-channel measurements

- Measures reverberation time with impulse or
interrupted noise excitation

- Displays reverberation time and decay cun/es
Serial measurement

· Complete system using available accessories

FEATURES (2260-G)
, Measures reverberation time with impulse or

interrupted noise excítatlon
· Displays reverberation time and decay curves

Interrupted noise or impulse excitation
· Calculates broadband average reverberation time
· Economical and compact solution

FEATURES (7830)
Calculates sound insulation curves and indexes

· Edits measurement results, Including manual input
of data

· Documentation and reporting facilities

FEATURES (7831)
Calculates reverberation time

- Edits measurement results, includíng manual input
of data

· Documentation and reporting facilities

Brüel & Kleer i*r

A Complete Measurement System for Architectural and Building Acoustics

Fig. 1
Typical measurement
setup a/so showing
optional equipment
ava#abie #om
Brüel&1*er to cover
your requirements for
measuring and
analyslng architecturat
and building acoustics

Investlgator 2260-D

The combínation of well proven, reliable hardware and tatüor-made software effectively avoids
the necessity of a PC in the field. In addition, the calculation of sound insulation curves and
indexes can be provided on-the-spot.

The following additional components complete the system:
· OmniPower Sound Source™ Type 4292
· Power Amplifier Type 2716
· Flight Case KE-0348
• Tappíng Machine Type 3207

See also Sound Sources for Building Acoustics Product Data (Bř' 1689). A typical configuration
is shown in Fig. 1.

This is the standard Investigator loaded with the supplied BZ-7204 software. The use of this
software for a typical application is described here.

Uslng 2260-D/BZ-7204
The main purposes of BZ-7204 software aľe to measure the building-acoustic parameters
needed, and to make sound insulation calculations.

Measurement
Calculation of airborne sound insulation notinally requires measurement of:
· Ll: Source room level
• L2: Receiving room level
• 82: Background noise in receiving room
• T2: Reverberation tiine in receiving room

Depending upon standard and cakulation foimula, it may not be necessary to measure 82
and/or Tl. Also, Ll measurements ai·e not used in impact sound insulation.

BZ-7204 allows measurement of all these parameters ill ally order ľequired.

In level measurements (Ll, L2 and 82) it is the Leq-value that is recorded. The measurement
time can be specified in steps of 1 second.

Iii reverbeľation time measurements (T2) a short-time Leq (down to 8 ms) is used to record a
multispectrum for calculating reverberation time.
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Fig.2
Scmen shot showíng
the measummenh of
L2 and 82

Flo.3
Scrcon slict showing
tlio epootrum of

fovô,hmtlon (Im.3

Fig.4
Decay at 500Hz for a
typkal measurement

- BZ-7204 has an automatic data bookkeeping system,
that saves you the task of remembering file names,etc.
It is a Ilíerarchical system with a 'Uob" record at the

- top level.A Job is denoted by a föur dígit liumbeĽ As
 all example,this could reIate to a certain measurement

j location,
 Within a Job,one Task is performed,e.g., aii·borne

soulid insulation,impact sound insulation or reverber-
ation tinto.

Measuľements for several partitions (denoted by a letter,A to Z), for example,walls and
floors,can be contained in one job.Each partition has a set of (Ll), L2,82 and T2 that consist

of one or more positions of each.For each paltition the sound insulatioii can be calculated on
the basís of the average of all positíons of (Ll), L2,82 and TZ.

Fouľ measurement displays are available in aiľborne sound insulation:Lt, L2,82 and T2.A
cleaľ indication of which one has been selected is shown on the 2260 screen.It is easy to
change between them by pressing a key.

, It is possible to measure and store up to 25 positions
ľ each for Ll, 1.2, 82 and 12.The positions are measured
 one at a time and tlie specti·aCall be viewed continu-
- ously on the screen.Positions can be stored automati-
; cally with automatically incľementeci position iiumbers.
p Alternatively,positions can be stored manually in any
' position number.When the first position is stored (ei-
 ther manually or automatícally)some setup parameters,

for example,the bandwidth,are "frozen" to make sme
that all the positions for the job will be compatible.
Every time a new position is stored the average is

cakulated.

In level measurements (Ll, L2 and 82)it is possible to view the following displays:
· Instantaneous level
• CUITent position
• Single positions
· Average of all positíons

'j These are shown as spectra.When looking at L2,the
r 82-curve may also be sliown (and více versa)to indí-
 cate the distance to the background noise.

 Reverberation time measurement is made using inter-
- ľupted noise or impulse excitatíon (e.g., pistol shot).
2 With impulsive noise,the user enters a trigger level,

and the 2260 will,when tľiggered,automaticatly recoľd
the decay and pei·form backwaľds integration (Schľoed-
er method).This method gives a smooth decay compa-
rable to the average of a large number of interrupted
noise decays.

With interrupted noise,ensemble averaging is used on multiple decays in the salne position.
Averaging of reverberation times (T20 and T30)is used across positions to provide fast

Fig.5
1/3-octave spectrum of

the intemal generator
output for pink noise
set to 50)Hz-101Hz.
Measured in 1/3-
oclaves SO Hz-10 kHz

Fig.6
Screen shot showing
the calculation of
airbome sound
insulation according fo
ISO standard

averaging results.To check the quality of decays,it is possible for each position to look at
the decay in each frequency band.

The broadband average T20 and T30 of user selected frequency bands can be calculated.

Reuse
To save measurement linie,Ll,82 and TZ may be copied from another measurement.This
is relevant wlien several partitions have common source-or receiving room.

The buitt-in generatoi·can supply pink noise or wi}ite
noise in the bandwidth used for the measurement.The
signal is switched on and off automatically in accord-
ance with the performed measurement.

The noise signal may be connected to a power amplifier
and lozidspeakeĽ Alternatively,an 0,1/off outpiit signat
can be selected,to control an external generatoĽ

-R As soon as just one position of Ll, L2, (B2) and T2
2 has been measured,the sound reduction index (spec-
A trum and weighted)can be calculated.Generally the
s sormd insulation is calculated (for each partition)from
# the average of all the positions of Ll, L2,82 and TZ.
T It is possible to exclude positions from the average to
8 see what effect certain positions have on the result.
 Several calculatíon formulae can be selected,depending
- 011 the selected standard.

The following standards can be selected:ISO, DIN,BS, SS, ôNORM,Sia, UNI,NF, NBE,
NEN,BREW and ASTM.For standards and parameters,see Tables 1 and 2.

Printing
Printing is possible in several formats for on-the-spot documentation.Alt screen pictures can
be sent to a piinter from rýpe 2260-D.The type of print-outdepends on the curľent display
- Spectrum, Oveľview,Result or Setup.The scope of printed data may be selected as one

Partition,or the entire Job.

Data Transfer to a PC
Measurement data can be transferred to a PC for post processing using the QualifierTM Type
7830 software. Fuľthermore,data can be transferred in förmats suitable for processing iii a

spreadsheet,

Data Bookkeeplng
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Fig. 7
Example of print-out
#om Type 2260-D to
Portable Prinfer Týpe
2321 Result spectra
and weíghted results
are shown tor an /SO
maasurement

Fig.B
2260 screen with two
bands measured
serialíy (2-channels)

Fig. 9
2260 screen with 2-
channel spectrum

Flo.10
Setup for 2-channel
measurement. Type
2260 mforophone and
preampüľíeris used for
one channel, and one
additiona! microphone
and preamplifierforthe
other channel

I14 IMeas Spectrum
Par :B unc. 8 2 Serial

3. 51<Hz
LLer Pos. 02 ó27 288

120

äs : -H··················
0 858=bmbeleld

lin"".**18*.5
20 ---------------

6. . .k

K

:

á

Serial Measurement
If the background noise in some frequency bands is too
high, those bands can be measuľed serially, i.e., one by
one in automatic sequence. The total output of the in-
temal noise generator remdns the same, so the level in
each band will increase (by up to 10 d]3) and Bus im-
prove the signal to noise ratio. This signal works for
functions Ll, L2 and T2 (it is not relevant for 82) for
both one and two channels.

2-channel Measurement
The levels Ll and L2 oii eithei· side of the partition can be measured simultaneously. This is
useful when making facade it,sulation measurements with traffic noise as a source, since this
noise varies over time. 2-channel measurement can also be used to speed up measurements,
or to simplify the measurement procedme.

 14 1 Meas., Spectrum
A:85(-37A Funo:LiaL2 Li-Lž

500 Hz
LLer Pos' 01 ó16.7dB

120- ··'••| •

,»

 ° Z.hm.I#,um111=1 1111
40

63 125 500 Žk Hz S!:

=

A
P

To connect two microphones, add another Prepolaiized
Fi·ee-field V,-inch Mierophone Type 4189 and Pream-
plifier ZC-0026, and connect the two preamplifíers via
Dual 10-pole Adaptor JP-1041, Alternatively, if a sec-
ond mícrophone signaí ís atready availabíe, it can be
connected via the AC input of 2260 Investigator.

Fig. 11
Measuring sound
pressure outstde and
Inside the tagade
simültaneously - 2-
channel measurement

Fig, 12
2260 screen with L2
measurement and A
weighting

Investlgator 2260-G

Fig.13
Typa 2260-G wW
measure reverberation
time ustng just a
starting pisto! or other
impulse sound source

Special Features
A number of features are included in response to special needs in certaín countries, and they
can be useful for general application.
• Broadband A-weighted value for L l, 62 and 82. The instantaneous dB (A) value is shown

on the 2260 screen foi· one channel (but not stored)
• Correction spectrum can be entered by the user. This applies to both channels (if used)
* Manual entiy of reverberation time m any frequency band.You can retutn to the measured

value at any time

Ideat for Room Acoustics
228OG

Inveslígator (wah BZ 720D Type 2260-G (including software BZ-7207) is ideal for
applications that only require measurement of reverber-

Ü\ to carry no more than 2260-G and a starting pistol.

ation time, such as acceptance test of rooms, noise
reduction in workplaces or determinatíon of room cor-
rections. 2260-G works like 2260-D but with the rever-
beration time task only. For these applications, you need

LI However, you can, of course, also use the built-in gen-
eratoľ and a sound source. The calculation ofbroadband

99012W1
average reverberation time is of particular interest. Af-
ter measurement, you select the bands you want incIud-

ed in the average, and the average is shown on screen (but not stored). The decay curves may
be expoľted to a spreadsheet foľ detaíled analysis. For revíewing, edítíng and reporting, Quaí-
i er Light Type 7831 is ľecommended, and when ordered with 2260-G or BZ-7207, foims ali
economical and total solution.
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Quallťler Type 7830

Qualifier Type 7830 PC-software provides the perfect solution for post-processing and docu-
mentalíon of measurement results.

Data Transfer
You can either transfer data from Type 2260-Dto the PC on-the-spot or back in the office.

Transfer from Type 2260-Dis either direct,via its RS-232 serial interface,or indirect,via
PC-cards.A Serial Interface Cable AO-1442 is available for data output to a PC via the serial
interface.Data are transfci'redmaintaining the job and partition groupings tliat were made with

Type 2260-D.

Quallfier Calculations
Qualifier Type 7830 works with the same bookkeeping system as lýpe 2260.This means that
when data has been transfen·edto tlie PC you see the same results as in the 2260,including
selected standard,excIuded positions and other setup parameters.

Qualifier #pe 7830 fulfils the same standards as listed for BZ-7204.See Tables 1 and 2.With
Qualifier Type 7830,it is possible to display the reverbeľation measuľements as 3D=multispectra.
This provides a complete overview of the frequency-dependent reverberation curves.

Using Qualifier's spreadsheet-likedata sheets,it is also possible to manually adjust data used
in calculations,for example,to change levels or reverberation times.The result can be observed

ímmediately.

Fig.15
Typloai screen view of
Qualifier Type 7830.
On the left is a Project

Tree,and on the ríght
an aírbome sound
reduction curve with

Index,a 30
reverberation time plot
and a lab?e

Reverberation times cün be modificd by drawing a new slope line with the mouse across a
displayed decny curve.

For diagnostic purposes,ilie reduction curve can be modified and the single value will adjust
accordingly.And because manual input of data is possible,modifications for walls and rooms

can be símulatcd.

Flexible Reverberatlon Averagíng
Reverberation-timemeasurements may be averaged in two ways:

• Averaging of reverberation times (T20 and T30)or
· Averaging of decay curves (multispectra), also called ensemble averaging.This mode has

the advantage ofproducing an average decay curve (mitispectrum) for each frequency band

Qualifier Light Type 7831

Documentatlon
Extensive documentation facilities are available.These allow items such as graphs and text to
be entered into a report and sent to the printer.Graphs can also be exported via ílle clipboard.

Qualifier Light is like Qualifier but handles just the reveľberation task.It provides an eco-
nomical and convenient way ofviewing,edítíng and reporting data from 2260-G measurements,
as well as Reverberatioli Task data from the 2260-D.

Fig.14 Acwssories for investigator lypes 2260·Dand 2260-G
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Building Acoustic System for 2260 Investigator
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Building Acoustic Standards

Tablol Building acoustic standards

Calculated Parameters

Table2 Calculated parameters

Sound Intensity for Building Acoustics (uslng 2260-E)

Fig·16
Mapplng the sound
reduction to find
Makages between
studio and control
room

Fig. 17
The Ri©win surface
disMay

Building acoustics applications such as reduction indices and leakage detection benefit enor-
mously from the intensity technique. 2260-E Investigator with Intensity Probe Kit Type 3595
form a hand-held solution for this application.

./* Í .=-

.-

:1 ....-

920393,

for example a wall containing a window, the respec
iii{lex, Ri,c for both the wall materíal and for the win

As an alternative to a pressure-based
measurement of the apparent sound in-
sulation index R' for a given partition,
this measurement system atlows the
corrected intensity sound reduction in-
dex, Ri,cto be measured. This enables
extra information regarding the contri-
bution of vaľious flanking and leakage
t·alismissions to be gathered. In a tra-
ditional pressure-based measuremelit
you get an apparent sound insulation
index R' which takes evety type of
transmission into account. However,
traditional measurements catmot ideti-
tilý individual transmission paths, But
with this application you can choose
specific details of any particular seg-
ment of any gíven partition or surface.
Ifa compound pattítion is to be studied,

tive corrected intensity sound reduction
dow can be found.

M The shigle-number weighted and cotrected intensity
8 sound reduction index, Ri,cw, is automatically oalculat-
 ed for each segment and the whole surface.

·  To create a sound field on one side of the wall (in the
52 - source room) use the internal white noise generator

together with Power Amplifier Type 2716 and Omni-
53 T Power™ Sound Source Type 4296.

Leakages
If measurements reveal a leakage problem or "hidden" flanking transmission, the hand-held
sound mtensity system can conveniently be used for noise source location with respect to
either a single band or the whole spectnim.

More Information
For more information about the Hand-held Intensity System, including sound power applica-
tions, please refer to Product Data BP 1755.

More About the Investlgator Type 2260 Platform

The 2260 Investigator is a unique concept wíthin the field of hand-held noise meamiľements.
A range of software can be installed into an analyzer platform and dedicated PC software is
avaílable for post-processing the data.

Impact
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Examples of Other Applications
Basic Sound Analysis Software BZ-7210 is pre-installed on all 2260 types making them 'Iýpe
1 Sound Level Meters with real-time 1/3-octave frequency analysis and bľoadband statistical

distributions.

Enhanced Sound Analysis 20 ki·Iz Software BZ-7206, with,octave and 1/3-octave band filters,
conveľts Type 2260 into a precision sound analyzeĽ Besides a vast array of concitrrently
measured parameters,including statistics,direct interfacing with a PC enables remote control
as well as data downloading usíng optional Brüel & Kjfer PC software or Windows®/MS-DOS®

programs.

Noise Profíle Software BZ-7203 effectively converts Type 2260 into an electronic level recorder
whích measures and logs noise levels over a 110 dB dynamic range.It also has extensive
capabilities for on-the-spot analysis including measurement annotation. Evaluator™Type 7820
PC software is available for editing and combiníng measurement data into a Rating Level.

If you instal 1 BZ-7205 Sound Intensity software in your 2260 Investigatoľ and mount the
sound intensity pt·obe,then you have a complete hand-leldsound intensity measuring system.
Automatic measuremeiit guidance and aural feedback duľing measurements enable you to
concentrate on making smooth scans of the surface.The system produces on-the-spot analyses
of sound intensity and sound power for small as well as large objects.The sound intensity
system can ab;obe usedl to measure sound insdation and calculates the sound reduction index
on the spot.It is ideal for measming single building elements or for locating faults.

Acousticatly Streamlined
Tlie acoustically "stľeamlined" body of'Iype 2260 minimises the effect that the analyzer has
on the sound field to within 0.4 dB thľoughout its working frequency range;well within IEC

'ľype 1 tolel·anws. This,coupled with excellent directional chat·acteristics,ensuľes that the
validity of youi· ineasul·emeiits is unaffected by the presence of the Investigator in the sound

field,

Mlcrophone and Preamplifler
Investigator is supplied with a robust Falcon Range®microplione and preamplifíer which
confoľni with IEC and ANSI Type 1 standards.

The pt·eamplifier is detachable and able to drive a 100 m long cable;a valuable asset when
remote locatioti of the microphone is necessary.

Calibration
Internal and external calibration facilities are allowed.Both are semi-automatic.The externí
method makes use of an external reference sound source,for example from the Brüel & Kjgľ
Sound Calibratoľ Type 4231. Furthermore,Type 2260-D "remembers" its initia]calibration

(mid tlie smial number of the mici·ophone provided).Aii accredited initíal calibration (EK-0462)
is made only at the factory.If you need one,or lieed to reptace an existíng one,contact your
Bľüel & Kjmr representative.

Compliance with Standards

Speclfications - Investigator Type 2260-D

Specificatlons are glven for Type 2260 filted with Prepolarized Free-
field 1/2" Microphone Type 4189 and Input Stage ZC-0026

SOUND LEVEL METER STANDARDS
Conforms with the relevant parts of the fillowing:
IEC 651 (1979) Type 1 plus Amendment 1
IEC 1260 (1995) Otava and 1/3-octave Bands Class 0

ANSISl.4(1983) Type 1
ANSI Sl.11-1986 Octave and 1/3-octave Bands,Order 3,Type 0-C,
Optionat Range

MEASUREMENT AND CALCULATION STANDARDS
Measurement and calcutalions can be made accordlng to the
following standards:ISO, DIN. BS, NBE,SS, Sia, ÖNORM,NF, UNI,

ASTM,BREW and NEN.See Tables 1 and 2

SUPPLIED MICROPHONE
Prepolarlzed Free-ťield 1/2' Mlcrophone Type 4189

Type:Prepolarized condenser
Nominal se n sitivity:- 26 dB i 1.5 dB re l V/Pa

Capacltance:14 pF (at 250 Hz)

SUPPLIED INPUT STAGE
ZC 0026
Input Impedance:10 Gn11<1pF
Extetision Cables:Up to 100 m In length between the input stage
and Type 2260 can be dríven by the Input stage wahout affecting
measurements

MEASURING RANGE
Octave and 1/3.octave: 90 48 A.Weighted:80 de
Adjustable readings from 70 dB to 130 dB in 10 dB steps (A-weighted:
80 dB range)

Max.peak level 3dB above full scale reading
Passive Attenuation:Mlcrophone Attenuator ZF-0023 (included)
effectively increases all full-scale readlngs by 20 dB

UNDERRANGE INDICATION
Octave and 1/3-octave: 9048 below upper limit for each range

setting,correspondlng to less than 0.5 d B error

CHANNELS
Ll and L2 (Airborne Task)can be measured uslng 2 channels,which
can ba connected uslng any combination oť preampllfier inputs and
AC Inputs.The two channels have independent gain and calibration

settings.A correctlon spectrum can be entered manualy for each
channel

FREQUENCY WEiGHTING
Lin frequency welghting

A-weighting Instantaneous Fast (dlsplayed, not stored)
OCTAVE AND 1/3-OCTAVE BAND FILTERS
Conform to IEC 1260 (1995), and ANSI Sl.11-1986

Octave Band Centre Frequencles
Nominal:63 Hz,125 Hz,250 Hz,500 Hz,1 kHz,2 kHz,4 kHz,8 kHz

1/3-octave Band Centre Frequencies
Nominal:50 Hz, 63Hz,80 Hz,100 Hz,125 Hz,160 Hz,200 Hz,

250 Hz,315 Hz,400 Hz,500 Hz,630 Hz,800 Hz,1 kHz,1.25 kHz,
1.6 kHz,2 kHz,2.5 kHz,3.15 kHz,4 kHz,5 kHz,6.3 kHz,8 kHz,10 kHz

Real4lme Frequency Range:50 Hz to 10 kHz centre frequencies

INHERENT NOISE LEVEL
(Inherent noise is the combtnation of the electľical noise and the

thermal noise from the microphone at 20°C.)Typical values using a
microphone Type 4189 with a nomlnal Insilivity:

1/3-octaves. 2 dB at 1 kHz,8 dB at 10 kHz
1/1-octaves: 6 dB at 1 kHz,12 dB at 8 kHz

DETECTORS
The analyzer contalns several detectars working In parallel on every
measurement
Octave Band Filters {8) or 1/3-očtave Band Fliters (24}: Pre-
weIghted by Lin.,each with a detector channel čontalning one linear
aveľaging detector
Overload Detector:Monitors the overload condition

A-weighted:Broadband detector channel with Fast exponential time
weightlng.Single-channel only

INTERNAL GENERATOR
Bulít-In pseudo-random noise generator

Spectrum:Selectable between Pink and White
Crest Factor:
Pink noise:4.4 <13 dE)
White noise:3.6 (11 dB)

Bandwidtli:Follows measurement bandwidth
Lower limit:50 Hz (1/3„oct.) or 63 Hz (oct.),
Upper limit:10 kHz (1/3-oct.) or 8 kHz (oct.)
Output Level:Independent of bandwldth

Max.:1Vrms (0 dB)
May be set In 1 dB stepi 0-60 KB
When bandwidth is changed,the level for all hands is automatically
adjusted to comply with the set output level

Turn-ontime and Turn-off time:Equivalent to RT = 70 ms
Repetition Period:175 s
Output Connector Auxlitary 1 output

Control:See Measurement Control

EXTERNAL GENERATOR
Selectable as alternativa to Internal Generator
For controlling extemal noise generator

Levels:0 V (Generator off), 4.5 V (Generator on)
Rise-time and Fal14lme:10 Tis

Control:See Measuľement Control.

1]
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C€' 0
CE-mark Ind[cates compllance willi:EMC Directive and Low Voltage Directive.

C-lick mark Indlcates compllanco willi the EMC requlľemenls oť Australia and New Zealand.

Safety EN/IEC 61010-1:Safety requiremenis ror electrlcal equipment foľ measurement,control and laboratory use,
UL 3111-1:Standard for Saíety - Electľlcat measurlng and lest equipment.

EMC Emission EN/IEC 61000-6-3:Generlc emlsslon standard ror resldentlal,commercial and light industrial environments.
EN/IEC 61000-6-4:Generlc emlssion standard for industrial envlronments.

CISPR 22:Radio disturbance characteristics oľ Information technology equipment.Class B Uml ts.
FCC Rules,Parl 15:Complles with the limits for a Class B digital device.

EMC Immunity EN/IEC61000-6-1:Generic standaľds-Immunlty for residentiat,commercial and light indistria[ environments.
EN/IEC 61000-6-2:Geneľic standards - Immunlty for industrial environments.

Note 1: The above is guaranteed using accessories listed in this Product Data sheet only.
Note 2:The abovo Is guaranteed only when the AC .utput Is not in use.



MEASUREMENTS DISPLAY RESOLUTION
Instantaneous: For display, no storage Levels: 0.1 dB
'Live' spectrum-Leq with a short averag[ng time Reverberation Time: 0.01 s
Range: Follows setting in Levels and Reverberation Time RESULT DISPLAY
Generator: Turned on and off manually Shows the sound reduction index (spectrum and weighted) accordlng
Levels: For Display and Storage 10 the selected standard, along with the reference curve (iť Iny)
4„: (Ll. 1-2.82) in octave or 1/3-octave bands
Ll and L.2 slmultaneousty or as single channels STORAGE SYSTEM
Averaging time: ls to 59min. 595 Intemal disk for storing application soflware, user-defined setups and
Range: Manual range or Autorange measurement data. Setups and data can be recalled far ťurther
Generator: Controlled automatically analysis
Averaging: Up to 25 measurements may be aveľaged Capacily (32MB disk): The supplied application software requires
Status Indications: Overload, undeľrange, start time approximately 2MB
Reverberation Time: T20 and T30 In octave or 1/3-octave bands Measurement data space requirements: 65 kB for typical Job (one
Decays are measured and stored, using averaging times between 8 partition)
and 96 ms, depending on bandwidth and decay time Application Card: For installation of application software
- Manual entry: After measuremeni the value In each band, for each External Memory Card: For Store/Recall of measurement data and

position, may be changed by user entry transfer of data to and from a PC (SRAM or ATA flash cards)
· Broadband average: The arílhmetic average of the Reverberalion MS-DOS®: Compatlble file system (from Ver. 3.3)

Time for selected bands ls calculated and displayed (not stored) SERIAL PRINTER/OUTPUT
- Impulse excitation: When level (say from starter pistoD exceeds Setups and measurement data can be printed on an IBM®user selected trigger level, the decay is recorded and backwards Proprinteľ® (or compalible) or a Portable Printer Type 2322. The

integration perľormed (Schroeder method) formats can be screen dumps or tabies
• The decay curves can be exported to a spreadsheet for detailed Measurement data can be odput in spreadsheet format for post-

analysis processing on a PC
· Generator: Controlled automatically
· Repetitlon Decays can be repeated automatically up to 99 times REMOTE/LOCAL

(ensemble averaglng) Transfer of measurement data In binaľy form to a PC for use with
· Averaglng: up to 25 T20 and T30 measurements can be averaged Brüel & Kjfar Type 7830 application soliware

(arithmetic averaging) Transfer time to 7830: 30 s for typlcal Job.
· T20 and T30 cakulatlon: From slope in evaluation range Baud Rates: 1200,2400,4800,9800,19200, 38400 and 115200
* Stipe estimation: Least squares approxlmation HELP
- Status indlcatlons: Overtoad, underrange, starl time, T20-T30%, Concise context-sensitive help for keys and menus

Correlation Coefílclent; extensive list of Status codes
• RT range: Max. 30.00 s. min. 0,1 -0.7$, depending on bandwidth LANGUAGES

All soflware avanable in English, German, French, Itallan, Spanlsh
CALIBRATION and Czech
External (acoustic): Using the Multifunction Acoustic Calbľator Type
4226, Plstonphone Type 4228 or Sound Calibrator Type 4231 DISPLAY
Internal (electrical): Uses intemally generated electrical signal Update Rate: Instantaneous - typlcally 5 times per second
combined with keyed-In value of microphone sensltivity AUX[LIARY OUTPUTS
Initial calibration stored for comparison with later callbratlons Aux. 1: noise generator output
Initial factory calibration traceable In conjunction with ISO 9001 Aux. 2: 'Input' signal monitor output
certification can be set to either monitor 'Input' signal with variable atlenuatlon
MEASUREMENT CONTROL from 0 10 -80 dB [n 1 dB steps, or can be swilched Off to reduce
Manual or semi„automatic. Measurementi are started manualy and power consumption
can be automatically stored on completion of measurement. The AC INPUTSiOUTPUTS
noise generator is tumed on and off automaticany Signal Output: Buffered, unwelghted microphone signal
With Inst. spectrum on display, the generator can be turned on and Slgnal Input: From an exlemal source such as a tape recorder
ofľ manually for checking See atso speciľications ln platform manual
Selected frequency bands can be measured serially, 1.e.,one by oni
In automatlc sequence. This feature works for the functions Ll, L.2 SETTLING TIME
and T2 and for single as well as 2 channels From Power On: Approx. 255

MEASUREMENT DISPLAYS EFFECT OF VIBRATION
Ll: Shows the specfrum of the level measured in the source room Less than 72dB for a 50 Hz vibration at a level of lm/52
L2: Shows the spectrum of the level measured in the rec,ivlng room. EFFECT OF TEMPERATURE
A dimmed curve shows background noise Operation: <0.5 dB from -10'C to +50¤C (+14°F to +122*)
Ll and L2: 2-channel measurements, Ll and L-2 are dlsplayed Storage (without batterles): -20'Cl to +70«C (4'F to +158*F)
slmultaneously
82: Shows the spectrum of the background level measured in the EFFECT OF MAGNETIC FIELDS
recelving room. A dlmmed curve shows the 1-2 level 80 Aim (1 0rsted) at 50 Hz causing a reading of:
T2: Shows the spectrum of reveľberation times (T20 or T30) 63 Hz Octave-band filter: <30 dB
measured In the recelving room. Also, decay curve can be shown EFFECT OF HUMIDITY
for each centre frequency Operation: <0.5 dB for 30% < RH < 90% (at 40°C and 1 kHz)
Spectrum: Octave or 1/3-odave band spectrum. Y-axis can be Storage: Cool, dry environment recommended to avoid formatlon of
zoomed moutd etc,
dB{A}: Instantaneous level is shown as a column next to the
spectrum, with cursor read-out. single-channel only BATTERIES
The graphical displays have cursor read-out facllitles Type: 6 x LR14/C-size 1.SV alkaline, 08 0009

Lifetime (at 20°C): 8 hours of typical use (decreases significantly at
low temperatures)

EXTERNAL DC POWER SUPPLY
Voltage: Regulated or smoothed 10 to 14V, maximum ripple 100 mV
Power: 3.5W, curfeni: 300 mA, Inrush current 1000 mA
Socket: 05.5mm with 02 mm pin (positive)

Specificatlons - Investigator Type 2260-G

Please refer to the sections in 2260-0 Specificatlons relevant for
Reverberation Time measuľements.

Specifications - Qualifier Type 7830

STANDARDS
See Tables 1 and 2

LANGUAGES
English, French and German

PLATFORM
32-bil software for Windows® 2000/XP

WEIGHT
1.2kg including batteries, input Stage ZC 0026 and Prepolarized
Free-field 1/2" Microphone Type 4189

DIMENSIONS
375 x 120 x 52 mm Includlng Input Stage ZC 0026 and Prepolarized
Free-field 1/2" Microphone Type 4189

MANUALINPUT
Allows graphical input anI modification of the regresslon line in
reverberalion decay cuľves. Calculated sound reduction curves can
also be adjusted graphically (The impact on the single value Index
is shown slmultaneously). To glve maximum flexibility, position,
average and cakulatel data can be overridden by manually Inpulting
data ln the data sheets

VIEWS GALCULATIONS
• Result level views: Suppoľts calculation of insulation and reverberation tasks. Insulation

A collection of views showing the result[ng single values, reduction calculations include alrbome and impact sound Insulation (lab/fleld).
curve and undeľlying average cuives (Ll, 1-2, 82 and T20/r30) In addition, alrborne facade calculatlon Is suppolted.

* Avarage level views: REPORT GENERATION
Each of the parameters Ll, 1-2 and 82 has a corresponding view Based on document templates it is possible to make reports
showíng 811 of the measurement curves included in the average conforming to the supported standards
calculation and a view of the resulting average curve
In T20/T30 average mode it is possible to see all of the -r20/T30s OUTPUT
included In the average calculation. In ensemble average mode It Relevant views and sheets can be printed or exporled to the clipboard
is posslble to see the averaged 3D and averaged single frequency Text or graphs may be transferred to word processors in RTF (Rich
decay curves. Both modes gives the user the ability to see the Text Format)
r.ulting T20/T30 spectrum HELP

• Position level views: on-line cinlext-sensttive and useiguide
Each of the level measurements (tl, L.2 and 82) can be viewed
as a spectrum. In addition, the T2 reverberatlon measurement can DATA TRANSFER
be viewed as 3D-multispectra and as single frequency decay The soltware accepts data from the Investigator Type 2260:
Cuľves. Furthermore It is posslble to see the ca[culated T20/T30 • Via RS-232 serial interface. Speeds ťrom 1200 bps to 115200 bps
spectrum · Via PC-card

· Data sheets: RECOMMENDED COMPUTER
AI of the Ineasurement and the most relevant intermediate and Pentium® 111 (or equivalent) PC, 256 MB RAM, SVGA graphics dis-
fi nal resulls can be vlewed as va[les in a table (not decays) play/adaptor, sound card, CD ROM drive, mouse, USB and Win-

CURSOR READ-OUT: dows® XP
All curves have cursor read-out Note: A PC-card slot is necessaly to make PC-card data transfers

Specifications - Quallfier Light Type 7831
Please rekr to the section in Qualifier Type 7830 specifications
relevant to Reverberation Time

L
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Ordering Information
Type 2260-DInvesilgator (with Building Acoustic Software BZ-7204) interťacing
Type 7830 Qualifier Type 2322 Potabie Printer

AO-1442 9-pin to 25-pin Interface Cable for use wilh PC or serial
Dpe 2260-Glnvestigator (with Room Acoustics Software BZ-7207) pľinter
Type 7831 Qualiťier Light UL=1008 32 Mbyte Memory Card

Accessories included with Type 7830/7831: Milns Power Supplles
Software Pack (CD-ROM) ZG.0386 EU Version
Security Key ZG-0387 UK Verston

ZG-0388 US Verslon
Accessories included with Type 2260-Dand 2260-G:
Type 4189 Prepo[arized Free-field 14"Microphone Measuring

ZC-0026 Input Stage UA-0237 Large Round Windscreen
ZF-0023 20 de Capacitive Altenuator UA-0459 small Round Wíndscreen
UA-1236 Protective cover UA-0587 Tdpod
DH-0696 Wrist Strap UA-1317 Microphone Holder

KE-0342 Shoulder Bag (with room for 2260·Dand 4231) AO.0440 AC InpuVoutput Cable
6 x QB-0009 1.SV LR 14/Csize alkaline cells AO-0441 3m Microphone Ext,Cable

BZ-5298 Software Pack (CD-ROM) for Installatlon of application AO-0442 10 m Microphone Ext.Cable
software JP-1041 Dual 10-pole Adaptor

ZC-0026 Preamplmer for 2260
Literature: Type 4189 Prepolaľized Free-field %" Mlorophone

BP 1689 Sound Sources for Building Acoustics Product Data AR-0199 10-pin Flat Cable
AO-0522 Headphones AdaplorOptlonal Accessories UA=0801 Mlcrophone Tripod

Software Type 3207 Tapplng Machine
BZ-7204-100 Upgrade lo latest version of BZ-7204 Type 4292 OmniPower Sound Source with Tľipod

BZ-7204-00 Upgrade from BZ-7207 to BZ-7204 Type 2716 Power Amplmer
KE-0358 Flight Case

7830-X-100 Upgrade from Quallfier Light to Qualiťler AO-0523 10 m Cable from 2260 to 2716
AQ-0667 Bridging Cable for 2716 output

Calibration AQ-0673 1Om Cable from 2716 to 4296
Typa 4228 Multlfunctlon Acoustic Callbrator
Type 4228 Plstonphono Note:For sound sources,please see separate Product Data BP 1689
Typo 4231 Sound Callbrator mls In KE-0342)

2260-CAI Accíedlled Inltial Calibration of Type 2260

TRADEMARKS
Microsoft Windows,Windows and MS-DOS are raglstered trademarks of Mierosoít Corporation In the United States anďor other countrles
IBM and Proprinter are registeľed trademarks of International Business Machine Corporation

8,0.1& Kjeer reserves the dght to change specificalions and accessories without notice

HEADQUARTERS:DK·2860 NBľum - Denmark - Telephone:+4645800500Fax:+4545801405 · www.bksvcom ·Info€bksv.com

Australia (+61329889·8888 · Austíla <+43)18657400 · Brazjl (+55)115188*161Canda (41 5146958225 - China (+86)1068029906 · Czech Republic (+420 267021100
Finland (+3 8) 9.521 300 · Franca (+33)1699071 00 · Germany <+49)4žl 17 870
Hong Kong (+852)25487486 · Hungary (+36)12158305 · Ireland (+353)18074083

h#(+39)025768061 · Jupan(+81
Ne[herlands (+31)318559290 · N,tJ#'8ä#iľ '1 1%Míl»tlá;w# 5

*7%3'ti:4&2%1,2Pnrmíltšü2 2m'{*]%tí:W:2'«43»7»1
Taiwan (+886)225027255 · United 1<Ingdom (+44)1438739000 · USA (+1)8003322040 56/129
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Hand-held Analyzer Types 2250 and 2270
for Types 2250-5,2250-5-C, 2270-S and 2270+C

?ypes 2250 ind 2270 fire innovative, hand-held anütyzers from I X**i:*:
Brüel & /*er The cinalyzers' easz safe and clever design I iti:'19,]Pi} ď --3.r

ph#osophy ls based on extensive research. 1),pe 2250 has won illili:40 #. 1 Jj
several awards for its excellent ergonomics and design. Im.,945> . 31Im...."59 R m

,".4!,2.. :

Both analyzers can host a number of applícatíons inciuding  :      ·*;.=nlíc, 9 M.
,

frequency analysis, logging, FFÍ, building acoustics ond signa[ 74&,.

Zľtj' ,jž ] Sy'  Žeľtí 'es  r ltoarnenoeus  Äe  m, ,; ,; , «,
. - Vk -AI-ilapplication modules can be ordered as part of a fully

preconfigured instrumentor separately at any time, as the need
arises.

19- - , . 1 At<.671-
The combination of application modules and innovative ýť... Li E
hardware makes these analyzers dedicated solutions for  - "31 -

*-
performing high-precision measurement tasks in environmental,  - 2 , 1,j {1»H-i''loccupationat and industrial application areos. Together with g
Measurement Partner Field App, MP Cloud support and 1  , , - - 0 ..:. li'-Z]
Measurement Partner Suite for post-processing, they provide a ,/ILL ·aá. Í- . . - .. : - ' ....9-

total solution for your measurement needs.

Uses and Features

Uses
- Class 1 sound measurements to latest international standards
• Environmental noise assessment and tone assessment

(1/8-octave and FFT)
- Loudness and noise rating measurements
• Occupational noise evaluation
- Reverberation time measurements (see BP 2190)
- Building acoustics (see BP 2190)
• Product quality control (see BP 2183)
- Noise source identification using sound intensity (see

BP 2341)'
° Audiometer calibration
• Real-time analysis in 1/1- and 1/3-octave bands
• Analysis of logging profiles for broadband parameters and

spectra
•Vibration criteria measurements
• Low-frequency building vibration according to ISO 8041:05

and DIN 45669-1:2010-09
• Whole-body and hand-arm human vibration measurements

(RMS, MT\ V and Crest Factor)
. Infrasound (G-weighting) measurements according to

ISO 7196:1995 and ANSI Sl.42- 2001 (R2011)

Type 2270 only.

Features
• Hardware:

- 2-channelmeasurementcapabilitywithanycombinationof
microphones and accelerometers

- Large, high-resolution, touch-sensitive colour screen
- Communication via USB, LAN and options for Wi-Fi or 4G

communication
- Integľ·aí digital camera for documentation and reference*
- Automaticdetection of and correction for windscreen
- Robust and environmentally protected (IP44)

• Software:
- Dynamic range in excess of 123 dB(A)
- 0.5 Hz - 20 kHz broadband linear range
- Personalized measurement, display and job setup
- 'Smiley' quality indicators with hints and warnings
- 11mers for automatic start of measurement
- Measurement Partner Cloud (MP Cloud)
- Measurement Partner Field App
- Measurement Partner Suite for comprehensive post-

processing
- GPS coordinates stored with measurement data
- Simultaneous noise and weather data acquisition
- 24- or 16-bit recording during all or parts of measurement

Brüel & Klaer 14 R

1·lardware and Applications

Introduction
Types 2250 and 2270 are flexible hand-held analyzers that cover all your sound and vibration
measurement and analysis needs - from the traditional wes in assessing environmental and workplace
noise to industrial quality control and development.

The high-resolution touchscreen allows you to easily navigate through the setup menu tailoring one of the
many predefined templates to precisely your measurement requirements. The large dynamic range copes
with both the loudest noises and those just above the noise floor and the frequency range, extended with
the low-frequency option, spans from 20 kHz down to infrasound for measurement of noise sources
suspected of emitting very low frequency noise.

When on site, the weather station kit measures weather parameters that are stored on the analyzer
together with the noise data. Measurement Partner Field App provides measurement annotation and
control, keeping you out of the sound field and improving the quality of your measurement. After
completion, upload your measurement data to MP Cloud and it is ready for you or a colleague to post-
process using Measurement Partner Suite, which has tools to help you extract exactly what you need from
your data,

This product data describes different combinations of software modules (applications) avatlable for
Type 2250 and Type 2270. All analyzers are delivered with the Sound Level Meter Software BZ-7222
enabled. These modern Class 1 Sound Level Meters (SLMs) fulfil the requirements up to and including the
latest standard, IEC 61672-1 (see the specifications section for compliance information), and are
delivered with a number of predefined measurement templates tailored to suit specific requirements.

The Hand-held Analyzer Hardware
Great care has been taken to ensure that the hardware is ergonamically optimal in field use. Both
Type 2250 and Type 2270 use the same award-winning design. The key features are shown in Fig. 1.

Long-term and Continuous Noise Monitoring
Fortong-term andcontinuous noise monitoring, Brüel & 1<jaeroffersa wide rangeof Noise MonitoringTerminal
(NIVIT) and Sentinel solutions that will meet and evolve with your needs. For more information, please consult
product data BP 2379 for NMT solutions and product data BP 2389 for Noise Sentinel solutions.

Alerting the Operator
Email or SMS/text messages can be sent to a PC or mobile device to inform operators Instantly of noise
events that require a response, battery power levels that ľequire attention, memory storage status,
calibration status and many other user-programmed trigger conditions. This is a very low-cost solution for
receiving important alerts.

Standard Applications
The following applications are included with every new Type 2250 and Type 2270 analyzer:
• Sound Level Meter Software BZ-7222 - standard sound level meter software according to IEC 61672-

1/ANSI
• Frequency Analysis Software BZ-7223 - analyse, in real-time, the 1/1- and 1/3-octave filter bands with a

dynamic range in excess of 135 dB, from the noise floor to 140 dB, the maximum measurable level
• 2-channel Option BZ-7229 (Type 2270 only) - realize the full potential of your analyzer with 2-channel

functionality for SUM, Frequency Analysis, Logging, Enhanced Logging, and Building Acoustics software
• Tome Assessment Option BZ-7231 - when used in conjunction with the FFT Analysis Software, this

software provides an objective in-field assessment of tonal noise components
• Nolse Monitoring Software BZ-7232 -for use with Sentinel and Sentinel on Demand

57/129 2 58/129
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Fig.1 Keyfeatures of Hand-heidAnalyzer Types 2250and 2270

Miaophone/Preamplifier Stage:
•FalconIL! Range r microphone and

mkrophone preamplifier stage
•The mt€rophone preamplifier stage is.
able to drive an extension cable of up
to 100 m.a valuable feature when a
measurement requires remote 1.cation '
of the microphone

Navigation Pushbuttons:
•Up/down, left/right arrow keys

Event Pushbutton:
-For marking events

Back Erase/Exclude Pushbitton
• Allows you to erase the la

5 s of data
• Mark logged data with an

exclude marker

StarUPause Pushbutton:
• Press t. start a mea"remint

•Press t. pause a measurement

Reset Measurement Pushbutton:
, Allows you to reset the
measurement buffers

Display:

•Touch sensítlve cololir
screen with backllght

64 Indlcates hardware
verslon 4

Windscreen

1/299 99/EMINÄ'
U.-Í,1899"11

 .M.-

Stylus (stored)

Camera (only avallable
with Dpe 2270)

, Microphone for
4 A commentary
UÉN '\

.* Mounting thread

Non-slip surfaces
for safe grip

Elattery Compartment
for rechargeable
battely pack

ť, Output:
• Output socket for software- Thread for
determined signals tripoďirist strap

3.5 mm stereo socket for Headphones: _  Trigge acho Input
•For reviewing recorded comments or-
Ilstening to measurement signals - --&9-rr._--- 1Input Channels 1 and 2 (2-channel optiononly avaííabíe with gp, 2270):Reset button - /4.773+ 'Ödpri

•For AC,IDC or Ca.D slgnals.Can be used
USB 2.0 (On-the·Go) Micro-AB socket: 7 -46*AAAI-$84when analysing electrlcal .ignaľ
• Allows data transfer and remote control of - U 1 . ..AI.I.- 1'.m-

the analyzer directly with a host Pc ---«M.:,-4===T'-l.'-.//l.-%
9*Ci.i/FiN CZ reani/i-.. Battery Charge:

USB 2.0 Standard Asocket  1,4/6/2 A •8-24 V DC Input from a universal
• For connection to USB devices

F:i 

-ixliligr.. /1 mains adapter or external batteries

/ Siots for Secure Digital Batten,Charge Indicator LED
Wireless USB-AAdapter - High·speed LAN Interface (SD) memory cards

UL-1050

120261/2

Optional Applications
A variety of applications that can be used in any combination can be purchased when you need them and
are delivered as easily installed licenses.The applications described in this product data are:
• Logging Software BZ-7224-freely select parameters to log at periods from 1 s to 24 h,Running together

with SLM Software,all broadband parameters can be logged.If Frequency Analysis Software is also

Connectivity
Fig.2

Secure access to
measurement data
from anywhere

enabled,spectra can be logged at the same rates.Logging (or noise profiling)is used to develop time
histories for use in environmental noise as well as workplace noise assessment

• Enhanced Logging Software BZ-7225 - continuously monitor and log periodic reports in addition to the
features of Logging Software.Parameters such as L. n and Lden are cakulated

• Signal Recording Option BZ-7226 -attach actual samples of the measured signal to your measurements
using the actual measurement transducer

• Enhanced Vibration and Low Frequency Option BZ-7234 - measure infrasound (G-weighting) and
building vibration (wm weighting)with 18-octave spectra to very low frequencies and add enhanced
vibration capabilities to your instrument including time domain integration and band-passfiltering

Information regarding the following applications can be found i n th elr respective product data:
• Reverberation Time Software BZ-7227 - start a basic measurement by clapping your hands.The 'traffic

light'shows measurement status at a glance,and the resulting reverberation time (RT) spectrum is shown
as well as the average RT for the room.For assessing the acoustic quality of auditoria,halis,public spaces
and workplaces (product data BP 2190)

• Building Acoustics Software BZ-7228 - assess sound insulation in buildings and of building elements.
Airborne as well as impact sound insulation can be measured,and final results shown on the spot to
International (ISO) and 13 national standards.The required sound sources and PC reporting software are

available,as well as complete building acoustics systems (product data BP 2190)
• FFT Analysis Software BZ-7230 - analyse using the fast Fourier transform (FFT} algorithm,the tool of

choice formeasurement and dlagnostics of machinerynoiseand vibration.The 'profile' of a machine ls its
fingerprint,revealing sources of noise and vibration andtheir paths to the measurement position.Useful

in product development, troubleshooting,quality control and environmental noise measurements
(product data BP 2183).With Tone Assessment Option BZ-7231,FFTAnalysisoffersobjective Indlcatlon of

tonal noise audibilityand annoyance
• Sound Intensity Software BZ-7233 (Type 2270 only)- make sound Intensity measurements from

beginning to end.A single user can make complete intensity measurements for total sound power and
noise source location.You can use the buílt-incamera to take a photo to aid in probe placement durIng
measurementand for use asa background fora map of the results (product data BP 2341)

 2250/2270 Hand-held
Analyzer

SD WIAN

Measurement Partner
Cloud/Internet

1. - ........U.--

2=1 -=ár
Miašurement  

Partner Suite (PC)

 Measurement Partner
Field App (105/Androtd)

3(3/46/WLAN

Remote Internet Communication
Access your data from anywhere by using various technologies.Types 2250 and 2270 allow direct
operation through WIFI,modem communication (for example,3(3) or LAN (Ethernet).

Power Switch

Šá
Direct connection:

USB,LAN or modem 150077
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Measurement Partner Cloud (MP Cloud)
Take advantage of cloud capability with Types 2250 and 2270. The analyzers can communicnte witli MP
Cloud via Wifi, mobile connection or LAN (Ethernet). Upload your measurement data dlrectly to MP Cloud
for merging in Measurement Partner Suite with annotations collected with Measurement Partner Field
APP.

Store your data safely and securely in MP Cloud and share Cloud archives with anyone on the planet.

Post-processing Software

Fig. 3 8#2C./'.4- - -------- -

Mealsurement Portner 1. 
-...'l

Suite BZ-5503
:E- : =· t._._- M

Measurement Partner Suite BZ-5503, In
its basic configuration, comes with your
hand-held analyzer (see product dala. -- '===2==-4,-·:cr · t= BP 2430). It is Brüel & 1<jaer's state-of-:::pr- : :=z :El:EÍE EŽE ,=

...»... . :9== :-2==:=Zt ." the-artdatavlewingand post-processing
'CI, e : Shit ====; - ,-. -'/_, '  U 3 toolbox for environmental noise and

9 vibration.

:MŤ: 2:'  : The free, basic configuration provides
1. data archive, preview and export

,--- l. . .
1 capabilities, software maintenance and

 cl ne,dis Y  recth voersk candr vesstor d
- _. alternatively, in MP Cloud for easyao' - :·. .sharing with anyone on the planet.

Measurement Partner Suite also
I,100#5/1 merges Field App annotations with the

corresponding instrument project.

Addltional valuable data analysis and post-processing tools are available on a time-limited subscription
basis. You only pay for what you need, when you need it,with no penalty should your subscription lapse.

Annotating your Measurement Data

Measurement Partner Field App is the recommended solution for on-site annotation of your
measurement data.

Measurement Partner Field App
Measurement Partner Field App transforms the way you work with your hand-held analyzer. It is an
advanced companion app forthesound and vibration professional offering:
• Remote analyzer control
• Remote display
* Remote annotatlon of measurement data
• Cloud support

Whenever you stand next to your analyzerto operate It, you disturb the sound field. Therefore, we have
released a field app that lets you stay away from youranalyzer. Once your analyzer is powered on, you can
wirelessly connect to it using Wireless USB-A Adapter UL-1050 for G4, Ethernet CF Card UL-1019 for GB.

9.4
View and edit ---- ready to start, stop and pause your measurement

Once connection is made to the analyzer, you are

onnotatlonscotlected  -- , "- --,

 - -7 - from a safe distance. During noise measurements,
with the fieldapp

1   - the instantaneous LAF profile is displayed on the
-

1- kät. , field app. During vibration measurements, the Fast
- - 1-E:'3". inst. profile is shown.

150fll

This allows you to keep an eye on the status of
your measurement without being close to the
analyzer. This is particularly important when low
noise levels are being measured such as for indoor
measurements.

MP Field App supports notes, voice commentary, image, video and GPS annotations. All annotations can
be uploaded to MP Cloud for merging with the project in Measurement Partner Suite.

It is also possible to annotate your measurements directly on the analyzer using notes, voice
commentaries and images (Type 2270 only). These are transferred to Measurement Partner Suite along
with your measurement data.

Uploading Measurement Data to Measurement Partner Cloud

Types 2250 and 2270 can send measurement data to Measurement Partner Cloud (MP Cloud) where
projects are immediately avaitable for post-processing, sharing or storage subject to account capacity.
Only authorized users have access to the data when it is the MP Cloud.

You can create a Cloud account by visiting the MP Cloud web service at cloud.bksv.com. You open an
account, register your analyzer serial numbers and perform a one-time pairing of analyzer and account,
ensuring data security. You can also administer access to the account from the web service and order
subscriptions to increase account capacíty.

You can connect the hand-held analwer to the internet through modem, LAN or Wi-Fi connected to
router In the field, the analyzer can connect through Wi-Fi to hotspot on a smart device (Wi-Fi using CF-
card UL-1019 for Gl-G3 and Wireless USB-A Adapter UL-1050 for G4, respectively)

After measurement is completed and the project Is saved, you log the analyzer into the cloud, and projects
are uploaded to the cloud from the analyzer. To do this, you simply need to move your data to the Cloud
folder, which is automatically created when you log on to your account. The data will now be ready for
post-analysis in Measurement Partner Suite by anyone who has access to the relevant Cloud archive.

2-channel Measurement Option - BZ-7229

2-channel Option BZ-7229 adds an extra measurement channel to Hand-held Analyzer Type 2270 and is a
standard application included on all new Type 2270 analyzers. The two channels accept inputs from the
same type of transducer (for example, two microphones) or different transducers (for example, one
microphone and one accelerometer.)

2-channel functionality is available for the following modules: Sound Level Meter Software BZ-7222,
Frequency Analysis Software BZ-7228, Logging BZ-7224, Enhanced Logging BZ-7225 and Building Acoustícs
Software BZ-7228. BZ-7229 is compatible with Signal Recording Option BZ-7226 and Low Frequency
Option BZ-7234.
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Sound Level Meter Software - BZ-7222

Fig.5
Sound Level Meter
Softwore displays with o
sound meci.ment

(left)and a vibration
meosurement (right)
with macceierometer

in.luding the íconi for
added annototions,
visible in the upperright
corner

Fig.6
Sound level meter
software display
showing 2-channel

measurement.
Channel 1 is noise,
channel 2 is vibration
in engineering units

c=!m=,:/9.....p" .m..... All Hand-held Analyzer Types 2250
- ; ľíl-Uob 021 40123 001 00 5 L T NTilob ol\projlcb ODr  ťl! and 2270 come with the Sound Level
* 00:00:21 Uňczá. 'r -' , 00&0 u„d. é 4, Meter Software enabled.This makes

3.AF: 78.4& fusá R GE 130.0#B your analyzer a versatile broadband
1111111111111111„1,, , '' 1111111'm'111111 , , , SLM.If you connect an acceterometer

2* C · 50 80 10) :5 140 _SCI iN 133 %40 ISO 180 200 tothe rear socket,it also functlons as
Linear 143.3dB a Vibration Meter that can display

82.0 'Peak 184 3 dB parameters as engineering units or
ilnear 143.3dB |ogarithmically in dB.The software

,FiaSt In'/C 161.6ds compiles with thelatest international
standard (IEC 61672-1)as well as

'Mačatrement Mode r·*UČI national standards.For a completeLAĚq CIB --,TÍZ,d 1, list of measured parametars,sec
   Spec,fications".

2-channel Measurements with BZ-7222
fintemal DiskVrojectoOli

91:*21' *,.6 ' , l,e
Ch.LAeq 47.68
Ch.2Lkleai 1.45 mm/52
ÍCh.1LAFmax 65.1&

;Ch.21/Bs mat 3,8 mr*2
-él.F.. 03,20 30

 1#Em/ FR   // 

Type 2270 users can measure two channels of broadband values with
any combination of transducers:two microphones,two accelerometers
or one microphone and one accelerometer

Frequency Analysis Software - BZ-7223

98221,9.... 2,28/m.... This application enables real-timeFig.7
Frequency Analysis
Software BZ-7223

dlsplays:
(Left) 1/3-octave

showing dualspectra
and generator icon,
cursor readouts,
loudness and noise
rating (NR) results

(Fight) The declsive
band and the
corresponding NR
curve }S Shown

SD·Card\project 039-
 gi00:02:30 Uncat.

·· 2503142
250 H.

4 1 SD·Cardv'rojeCt 047
* / 00:DO:12 Uncal.

21.8f 1.ZEq ·-· 9*11·íz
83·0dB t·R .

95- .

r--1i
35-

,--

15- . , 1,
) F 1 6 63 .EC

1/3-octave Bandwlith
29 2 sones řR Deci$*83nd

04 NR
Spec#um

9 0 measurementsin 1/1-and 1/3-octave
T bands,adding frequency information

45.5,13 toyour data,making it easy to collect.e spectra,whatever the task.

Each 1/1- or 1/8-octave band has a
-- dynamic range in excess of 135 dB,
-_- from the noise floor to 140 dB,the

[k * 15,AZ maximum measurable level.
Ul-octaye
250 Hz The avallabíe ranges are centre

48 frequencies 8 Hz to 16 kHz (1/1-octave}
and centre frequendes 6.3 Hzto 20 kHz

(1/3-octave). The low-frequency optíon
extends the ranges to 1 and 0.8 Hz,

respectívely.

6-1/.""6*/Ni'
Spectra can be A-, B-, C-, G- or Z-weighted. Five spectra and full spectral statistics are measured and

stored.In addition,seven different 1+1 spectra and instantaneous values are avallable for display.Two
spectra (for example,a minimum and maximum spectrum)can be superimposed on the display.All the
broadband quantitjes measured by Sound Level Metersoftware BZ-7222 are computed in parallel with the

analysis.Spectral analyses can be documented using notes and voice annotations.

----
For a measured spectrum,single-number parameters,such as Noise Rating,Speech Interference Level and

Loudness,can be cakulated and displayed for noise impact analysis and limit comparison.A
programmable generator Is avallable for measurements requiring a sound source.You can select white or
pink noise and set the upper and lower limit s.

Fig.8 ....."'-,--"li

2-channel Measurements with BZ-7223
2-chonne/Frequency At..17.  0  ;roji    1'  - Type 2270 users can measure two spectra simultaneously with any

Analyzer display * in·.LÚÚR *1* *1*. combination of transducers.lf the transducers are one microphone and
3.1UV 2ú:2 dll

-3 2 64 26.7* one accelerometer,two independently scalable y-axes are available.
*-

06 9 290 14 41, 2% ,-

; '*h 1,9-octave
ICh.1LAsq 45.7da

}Ch.2 L.Aeq 42,ödB
SKI.!r·Im

Enhanced Logging Software - BZ-7225

Fig.9
Single-channellogging

display showing a
LAeq projile with
markerfunctionality
on the analyzer

Simple difference cakulations are available between channels when
transducer type and weightings are compatible.

   !9 With logging software enabled,your analwer becomes a versatile
1\Woody 'Inaproject 003= instrument for obtalning time histories (logging profiles).Logging

» 00:00:00.1 '1: software allows you to select any of the available broadband

1326&931:9:it"gl...pww parameters and log them at intervals from 1 s to 24 h. Additiona'lyLAeq
,Aeq 105.fda and/orLAF can be simultaneously logged at 100 ms intervals.

14 -=nr.1 With Frequency Analysis Software BZ-7223,the logging software also
/19- , . 1 lets you log spectra the same as your broadband values at intervals
60-   from l sto 24 h.

2%
2214-17.9 2334:22..S 223*52:5

,Tlme Remalning 23:37:33

k=Miliimilililimil
Enhanced Logging Software BZ-7225 incorporates a number of features designed to make difficult field
work as manageable as possible:
• Fiveuser-definable markerscan besetwhileyou measure.Usethesetoannotatespecificnoiseorvibration

sources
• Markerscan be set in the field using the stylus and the touch screen. Simply'tapand drag'on the part of

the profile you want to mark and select a marker from the drop-down list
• Markerscan even be set afterthe noise event has passed.The displaycoversthe latest 100 samples (100 s

of profile when logging at 1 s intervals,otherwise more),so in most cases,you can wait for the event (or
disturbance)toend before placing your marker. Alternatively,scroll back in the profile,freeze the display,

and setyour marker
• Voice annotatlons,using the commentaľy mlcrophone,are attached to the exact point on the profile

where the annotation is made

All markers and annotations are saved with the measurement and are imported into Measurement
Partner Suite BZ-5503 where they are directly accessible In the profile.

Logging data are stored directly on SD cards and can be directly read from the SD card by Measurement
Partner Suite.Large amounts of data can be quickly transferred directly from the analyzer using the USB
cable or using a standard card reader.SDHC memory cards complying with the nev,SD 2.0 standard,offer
up to 32 GB of removable data storage.This enables very long'signal recordings and measurement profiles
to be made.
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Cli.] 1.AF

1111111111,,
20' 40: 60 80
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Fig. 10
2-channel Logging
display

For example, a project where all broadband parameters, one 100 ms parameter, all 1/3-odave spectra
and full statistics are measured with a logging period of 1 s for a total duration 24 h will use 88 Mb.

The enhanced logging templates equip your analyzer for extended logging periods, allowing you to
measure continuously, saving data to SD memory cards or USB devices.

Addítional functionality includes:
- Measure continuously, saving data to SD memory cards or USB devices
• Reboot automatically and resume operation in case of power failure
- Save data in manageable portions (every 24 hr), selectable for download
• Make periodic reports; that is, calculate measurement pal'ameters at preset intervals (report periods)
• Measure Ldn. Lden, Lday levening and L.night

A periodic report is similar to the Measurement Total of the Logging software, except it is made
periodically. For exampíe, you may need to know LAeq values at 1 h interva's during an extended logging
period. The Enhanced Logging software will do this for you,

Combining periodik reports with level triggered event markers and Signal Recording Option BZ-7226
provides an overview as well as a focus on essential details.

A typical setup for 24 hours of extended logging might be:
• Continuous measurement
- Hourly periodic reports
• Level triggered marker for events above LAF = 60 dBCA)
• Signal Recording of events (please refer to the Signat Recording Option BZ-7226)
• Logging of other parameters as required

Afterthe measurement, you can check Ldn or Lclen the Total and the periodic reports, and then browse the
events and sound recordings to verify the quality of your measurements. for semi-continuous logging,
Measurement Partner Suite license BZ-5503-A enables you to remotely schedule the automatic download
of projects from your analyzer to Measurement Partner.

2-channel Measurement Logging
ISD Card T NT*rolelt 003* Type 2270 users can log measurement data using both input channels
8 00:DO:01 *****+,1 ó with any combination of transducers: two microphones, two

P accelerometers or one of each.11:06:59 G-1 [D

 ·,26 1 df you Can toggle between the two measurement channels on the
analyzer display and can see both measurement channels orl the same
graph when the measurement data are transferred to Measurement
Partner Suite BZ-5503 for post-processing.

...M ti,91.-tů . lí:(07.6

TIme Remalnhg 23:59:26

AENEE'/iillilililil

Signal Recording Option - BZ-7226

Signal Recording Option BZ-7226 works with all applications and enables you to make recordings of the
actuat measured signal with the microphone used for acoustic measurements (that is, not the
commentary microphone) or accelerometer used for vibration measurements. Signal recordings are
automatically transferred with the data to Measurement Partner Suite and can be helpful in identifying
noise sources during post-processing.

Another important use of signal recording is to record signals for later processing. This couíd be in
industrial applications - analysing an engine run-up or a machinery process cycle - or in environmental
applications - recording noise for tater post-processing in Measurement Partner Suite. With Measurement
Partner Suite's BZ-5503"C license, you can perform an FFT-based pure tone assessment on .wav files.

Inadditiontomanualandautomaücsignalracoräng, Log ngSo  -  
Software BZ-7225 can trigger signal recording based on level exceedance, meaning that recordings can be
automatically initiated when no operator is present.

The Signal Recording Option offers a choice of 24- or 16-bit recording with post processing supported in
Measurement Partner. You can use 24-bit recording to capture the full 120 dB dynamic range of
Type 2250/2270, which is convenient for later signal analysis. You can use 16-bit recording to consume
less memory; however, this requires selecting the level range fcr recording (or using the automatic gain
control).

Tone Assessment Option - BZ-7231

Fig.11
Peiformingan
outdoor tone
assessment
me.surement

Fig. 12
Tone Assessment
Option BZ-7231
showing 1/3-octave
bands with audible
tones h/gher than a
set limit (tones are
identified by the blue
dots)

  4 1 SZŽS'Z ZlizuĽ ,ľli15 'Tb'tndi;22,. ..../- .4Ti& ' k screeches, drones, etc. Any such subjective description is open to
1Sä discussion and contradiction when reported.

1 1FW=142#ISO 1996-2 (2007) Annex C, Objective method fór assessing the
C' »·3 1 audibility of tones in noise-reference method, provides measurement. . . ..../-. ..ř .....
r,_ 7 1 F.Ir procedures to be used to verify the audibility of tones and to quantlfy
h.<»--,11  them. Measurement results can therefore be compounded and helpmi'17146....MENI explain subjective reactions.

Automatically Configured for ISO 1996 Assessments
Tone Assessment Option BZ-7231 offers a quick and easy 'in-the-fielď objective assessment of tonal noise
components, in compliance with ISO 1996 assessments and is a standard application on a]1 new analyzers.
The facility to carly out the ISO standard tone assessment offers objective feedback about whetlier you
have 'found the problem' or need to take further measurements. In addition, the analyzer offers an easy
way of setting up the analysis to follow the ISO 1996-2 standard. When this option is selected, simply
press Start and the analyzer automaticalty selects the appropriate measurement configuration and the
measurement and analysis are in progress.

Used with BZ-7223: 1/3-octave Bands
@ 8 8 Tone Assessment Identifies any 1/3-octave bands with audlble tones

'C above a set level limit. The assessment is based on the banďs
prominence versus adjacent bands. The adjustment is the penalty to
add to LAeq· The level of each 1/3-octave band is compared to the levels
of its neighbours, and alt tones as well as the overall penalty
(adjustment) are indicatec. The search parameters are user adjustable
to suit national requirements.

50-Caťd\Froject 044
 ODS:46 Uncal,
LAEC '11 2 f'It . 41.1 CE 
TonD .2 4.1 -S 55 LB V70 -

-] 11111111@1111111111'ďIľ 112 5 63 9 !P 4" 5'1.
idth 1/3·octave

Tone Stanc!2,·d ISO 1596.2-2007
Adjustrnent 5.0 dúba,5,1,1,"lil
Used with BZ-7230: FFT
After a measurement, the calculation of tonal parameters for all the possibie tonat candldates in the
analysis taikes only a few seconds, after which the fotlowing comprehensive list of results can be displayed
on the spot:
. Kt-thevalue added to the LAeq to give the tone-corrected rating level
. A4.- the audibility of ali tones found in the same critical band as the selected tone
. Lpn - the Total level of the masking noise in the band containing the selected tone
• Lpti -the Level of the selected tone
0 Lpt-the total Level of all tones In the criticat band contalning the prominent tone
- Critical Band - the stan and end of the critical band containlng the selected tone
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Fig.13
Typical FFTspectrum
disployfor the Tone
Assessment Option,
showing the vanous
ffeidsand parameters

The LAeq and other broadband parameters are rneasured simultaneously by the analyzer and the tone
corrected rating level can be calculated on the spot.

Tone at cursor generation E 
24 ůú:00,00 L..1.
Felo Q T»„. Rliv--
FFT 114 3 600m Sil Tot 722

Tone Parameter Panel - /me 11 001 2 Lka:K.953
6> RMS Wgt:Z FC off tsl

Move main cursor .=.
between the tones

.

4. . . . .
CI Il 8-0*, 12// !6.Oá lôk

Value Panel:Where la (Prom.Tone) 6.OdB'selected paramete.are-
hures 100,shown ==1.In..fri....mm,

Enhanced Vibration and Low Frequency Option - BZ-7234

Fio.14
Low Frequency Option
showíng G-weighted
parameters 41:and

4'q

Status indkaüon of
current Tone Assessment
measurement

Indicalion.of al!tones

0/ fc)und b the spech,m

Crit[calBand (thé
-height represents

1 Masking Noise level)

Cursor tone indicated
by dashed line

 1 ! Enhanced Vibration and Low Frequency Option BZ-7234 enables
ÍSD Card T NT*roject 001* vibration and low-frequency sound functionality in Sound Level Meter

4*.1* CO:00:Dl u..1 Software BZ-7222,Frequency Analysis Software BZ-7223,Logging
i E 12:10:55  0} Software BZ-7224 and Enhanced Logging Software BZ-7225.
LGF 81.9dB

L:IR 83.933
ty)- With the low-frequency sound option enabled and the appropriate

transducer selection,infrasound (including G-weighting)measurements
can be performed according to the most important international

standards.For infrasound measurements,use low-frequency
Microphone Type 4193 or Infrasound Microphone Type 4964 optionany
with the Low-frequency Adapter UC-0211.

BZ-7234 also adds additional single-and dual-axis (with Type 2270)vibration capabilitles.Time-domain
integration and bandpass filtering allow measurement of:
• Peak particle velocity (PPV). Useful for monitoring bulldings near blasting,construction and mining.For

PPV measurements use accelerometers from Brüel & 1<jaer's Type 4533/4534 family (see product data
BP 2464)

• Vibration criteria (requires Frequency Analysis Software BZ-7223).Used when doing location surveys for
vibration-sensitive instruments (for example,electron microscopes}andtools.Also useful with logging of

vibration near installed vibration-sensitive instruments using optional Logging Software BZ-7224.

For building vibration,use Accelerometer Type 8344 (see product data BP 2262).

A wide range of human vibration weightings is also available:
 Wm weighting for whole-bodyvibration measurements in buildings
. Wb, W, W , We, Wkforwhole-bodyvibration
I Wh for hand-armvibration
- Wj for vertical head vibration

For human vibration,use accelerometers from Brüel & Kj r'sType 4533/4534 family (see product data
BP 2464).

--- ---
Adding Weather Parameters to Your Measurement Dala

Fig.15
Hand-hddanalyzer

meosuring outdoor
noíse usíng cI weather
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Weather conditions affect the propagation of sound,so wind
speed and direction must be taken into account when measuring
noise outdoors.Consequently most environmental noise
measurement standards define limits for wind speed and

direction.To identify the portions of your measurement that are
within allowable limits for wind speed and direction,use
Weather Station Kit MM-0316-A (two parameters)or

MM-0256-A(six para meters).

The weather stations are based on ultrasound technology and
operate wel[above the upper frequency limit of the

microphone.Connect your weather station to your analyzer,turn
it on,and you are ready to start measuring with no software
setup necessary.The weather station is powered by the

analyzer'sbattery,so there Is no need for extra batteries.

Post-processing of Weather Data
Noise and weather parameters are captured simultaneously on
the analyzer and are available for display and post-processing in
Measurement Partner Suite BZ-5503 along with your noise data
when you are back in the office.To quickly identify the portions
of your logging profile where wind speed and direction are
within the allowed limits,use Measurement Partner'sreport and
marker wizard (requires license BZ-5503-A).

Outdoor Protection
For outdoor environmental noise measurements,your analyzer may need extra weather protection,
offered by All-weather Case Type 3535-Aand Outdoor Microphone Type 4952.For detaíls,please refer to
product data BP 2251 and product data BP 2099 respectively.
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Overview of Software Features

The table below presents a summary of the main features of each of the basic application modules
ava ilable with Type 2250 and Type 2270. See "Specifications" for more details.

IEC/ANSI SLM standards Type/Class 1
120+ dB Dynamic Range - no need for range switching
Sound levels up to 140 dB with supplied Microphona Type 4189
Sound levels up to 152 dB us[hg Microphone Type 4191
Frequency weightings A, B, C, Z (linear) and time weightíngs F,5,1
Free-field/diffuse-fíetd correction
Automatic windscreen detection and correctton
Preset time starťstop
Multi-language user interface
Context-sensítive help
Voice, metadata and text annotatlon of measurements
Display colour-schemes optimized for day, night, Indoor and outdoor use
Personal login - protects your personal setups from other users

Broadband statistici based on LAeq, LAF or L·As
Maximum broadband range: 0.5 Hz - 20 kHz
Remote control using GPRS/EDGE/9G modem
Transfer of data files while measuring (USB, LAN or modem)
RecordIng of measured signal during measurement - 16- or 24-bit
Timers for automatic start of measurement
Occupationaí health parameters
Weatherdata and GPS input
G-weighting for Infľasound parameters
Wm-weighting for building vibration parameters
Back-erase -last5 seconds of measurement data
Tone assessment
1/1-octave spectra (max. range 1 Hz to 16 kHZ)
1/3-octave spectra (max range 0.8 Hz to 20 kHz)
Spectri statistks based on LAFor LAS
Loudness and Noise Rating results
Charge injection Calibratíon
Level triggers and recordings
Logging of all or selected broadband parameters and spectla
Logging period 1 s to 24 h
LA LAS' LAF |ogged every 100 ms
Proflle display
Profile overview of entíre measurement
Markers on profile display
Recording of slgnal during noise events
períodic reports of all measured data
Report period 1 min to 24 h, logging time up to 3 1 days
Timer trlgger for recordings

1.dni Lden, Ldv Leveníng, 41Rht
Continuous measurement
* tf Signal Recording Optlon is enabled
* IfTone Assessment option is enabled

Sl-M
Software
BZ-7222

t If Low Frequency Option ís enabled
** If Frequency Analysis Software is enabled

Frequency
Analysis
Software
BZ-7223

Logging
Software
BZ-7224

Compliance with Environmental Standards

' With preamplifiel; extension cable or protection plug connected to the top socket and the hlnged cover protecting the bottom
connectors.

' From the D-Link Corporatlondeclaration of conformance for Wireless N 150 Micro USB Adaptor DWA·121.

Specifications - Hand-held Analyzer Type 2250/2270 Platform

Specifications apply to Type 2250*270 fitted with Microphone
Type 4189 and Microphone Preampllfier ZC-0032

Transducer
SUPPLIED TRANSDUCER
One of the Following Microphones:
• Type 4189: Prepolarized Free-field %" Mkrophone
• Type 4190: Free-field %" MIcrophone
• Type 4966: Free-field %" Microphone

Nominal Open-circuit Sensitivity: 50 mV/Pa (corresponding to -26 dB
re l V/Pa) + 1.5dB
Capacitance: 14 pF (at 250 Hz)

SUPPLIED MICROPHONE PREAMPUFIER
Part No.: ZC-0032
Nominal Preamplifier Attenuation: 0.25 dB
Connector: 10-pin LEMO
Extension Cables: Up to 100 m in length between the microphone
preampítfier and Type 2250/2270, without degradation of the
speciflcatlons

FCC GRANT OF EQUIPMENT AUTHORIZATION FOR
MICRO USB WIRELESS ADAPTOR UL-1050*

69/129 13 14 70/129

C€26 The CE marking isthe rnanufacturer's declaration that the product meets the requírements of the
applicable EU directives

*E RCM mark indicates compliance with applicable ACMA technical standards -that is,for
telecommunications, radio communications, EMC and EME
China RoHS markindicates compliance with administrative measures on the control of pollution caused
by electronic information products according to the Ministry of information Industr[es of the People's
Republic of China
WEEE mark indicates compliance with the EU WEEE Directive

Safety EN/IEC 61010- 1,ANSI/UL 61010-1 and CSA C22.2 No.1010.1: Safety requirements for electrical
equipment for measurement, control and laboratory use

EMC Emission EN/IEC 61000-6-3: Generic emission standard for residential, commercial and light industrial
envíronments
EN/IEC 61326: Electrical equipment formeasurement, control and laboratory use - EMC ľequirements
CISPR 22: Radio disturbance characteristics of information technology equipment. Class B Umits
IEC 61672-1, IEC 61260,IEC 60651 and IEC 60804: Instrumentatlon standards
Note:The above is only guaranteed using accessor[es lísted In this document

EMC Immunity EN/IEC 61000-6-2: Generic standard - Immunity for Industrialenvironments
EN/IEC 61326: Electrical equipment for measurement, control and laboratoľy use - EMC requirements
IEC 61672-1, IEC 61260,IEC 60651 and IEC 60804: Instrumentation standards
Note: The above l. only guaranteed usng accessories listed In this document

Temperature IEC 60068-2-1 & IEC 60068-2-2: Environmental Testing.
Cold and Dry Heat
Openting Tempel·ature: -10 to +50 'C {14 to 122 'F)
Storage Temperature: -25 to +70 °C (-13 to 158 *F)

Humidity IEC 60068-2-78: Damp Heat: 93% RH (non-condensing at +40 ¤C (104 °F)). Recovery time 2-4 hours
MechanIcat Non-operating:

IEC 60068-2-6: Vibration' 0.3 mm, 20 mj's; 10 - 500 Hz
IEC 60068-2-27: Bump: 1000 bumps at 400 mg
IEC 60068-2-27: Shock: 1000 m/52, 6 directions

Enclosure IEC 60529 (1989): Protection provided by enclosures: IP 44"

Enhanced
Logging

Feature Software
BZ-7225

: .+ .+ .+

.+

.*
1. "

"

ADD]TIONAL STANDARDS FOR MICRO USB WIRELESS
ADAPTOR UL-1050'
Safety EN 60950-1:2006+All:2009+Al:2010

+A12:2011

EMC Emisslon EN 301 489-1 Vl.9.2
EN 301489-17 V2.2.1
EN 55022: 2010+AC:2011

Spectrum & EN 300328 Vl.7.1
Health EN 62311:2008
Restriction of EN 50581:2012
Hazardous
Substances

FCC Identifier KA2WA121A1
FCC Rule Parts 15c
Frequency 2412.0 - 2462.0
Range (MHz)
OutputWatts 0.269
EC Declaration 1TxlR 802.11bgn USB adapter
of Conformity
C-Tick AS/NIZS 4268: 2008+Al:2010
Authorizatlon



Accessory Detection:Windscreen UA-1650 can be automaticalty
detected when fitted over ZC-0032
MICROPHONE POLARIZATION VOLTAGE
Selectable between 0 V and 200 V

SELF-GENERATED NOISE LEVEL
Typica!values at 23 tfor nominat mícrophone open-circuit sensitívity:

• Protocol:TCP/IP

INPUTSOCKET
One socket with Type 2250;two with Type 2270

Connector:Triaxial LEMO
Input Impedance:kl Míž
Direct Input: Max.input voltage:*14.14 Vpeak
CCLD Input:Max. Inputvoltage:*7.07 Vpeak
CCLD Current/voitage:4 mA/25V

TRIGGER SOCKET
Connector:Triaxial LEMO

Weighting Mlcrophone Electríca!Total
"A" 14.6dB 12.4dB 16.6dB
"B" 13.4dB 11.5dB 15.648
"C" 13.5dB 12.9dB 16.2dB Max.1nput Voltage:*20Vpeak

"Z" 5 Hz-20 kHz 15.3de 18.3dB 20.1dB Input Impedance:>47 kfl
7 3 Hz-20 kHz 15.3dB 25.5dB 25.9dB Precision:00.1V

OUTPUT SOCKET
Hardware Interface Connector:Triaxial LEMO

PUSHBUTTONS Max.Peak Output Level:44.46 V
11 buttons with backlíght,optimized for measurement control and Output Impedance:50 9
screen navigation HEADPHONE SOCKET

Connector:3.5 mm Mlnijack stereo socketON-OFF BUTTON Max.Peak Output Level:ž.1.4 VFunction:Press 1 s to turn on;press ls to enter standby;press for Output Impedance:32 Q in each channelmore than 5 s to switch off

STATUS INDICATORS Storage
LEDs:Red,yellow and green INTERNAL FLASH-RAM {NON-VOLATILE}

DISPLAY 512 MB for userset-upsand measurement data
Type:Transflective back„lítcolour touchscreen 240 x 320 dot matrix EXTERNAL MEMORY CARDColour Schemes:FIve different-optimized for different usage SD and SDHC Card:For store/recall ofmeasurement datascenarios (day, night,etc.)

Backlight:Adjustable level and time USB MEMORY STICK
For store/recall of measurement dataUSERINTERFACE

Measurement Control:Using pushbuttons PowerSet-upand Display of Results:Using stylus on touchscreen or
pushbuttons EXTERNAL DC POWER SUPPLY REQUIREMENTS

Lock:Pushbuttons and touchscreen can be locked and unlocked Used to charge the battery pack in the analyzer
Voltage:8- 24 V DC,ripple voltage <20 mVUSBINTERFACE

USB 2.0 OTG Micro AB and USB 2.0 Standard A sockets for Wireless Current Requirement min.1.5 A
Power Consumption:<2.5 W,wlthout batter·y charging,<10 W whenUSB-AAdaptar UL-1050,printeror weather station chargíng

MODEM INTERFACE Cable Connector:LEMO Type FFA.00,positive at centre pín
Connection to internet through GPRS/EDGE/HSPA modem connected EXTERNAL AC MAIN SUPPLY ADAPTORthrough the USB Standard A Socket. Part No.: ZG-0426Supports DynDNS for automatic update of IP address of host name Supply Voltage:100 - 120/200 - 240 V AC;47 - 63 Hz
PRINTER INTERFACE Cannector:2-pin IEC 320
PCL prlnters,Mobile Pro Spectrum thermal printer or Seiko DPU BATTERY PACK524*5445 thermal printers can be connected to USB socket Rechargeable LI-lin battery
MICROPHONE FOR COMMENTARY Part No.: OB-0061

Microphone,which utilízes automatic gain control (A(SC), is Voltage:3.7 V
Incorporated in underside of analyzer.Usedl to create voice annotations Capacity:5200 mAh nominal
for aüachíng to measurements TVp|calOperating Time:

Single-channel:>11 h (screen backlight dimmed),>10 h (full screenCAMERA {TYPE 2270 ONLY) backlight)Camera with fixed focus and automatlc exposure is incorporated in Dual-channel:>10 h (full screen backlight)undersíde of analyzer.
Used to create image annotations for attaching to measurements Use of external Interfaces (LAN, USB, WI-Fi)will decrease battery

operating time,Connecting a weather station or a GPS receiver canImage Size.2048 x 1536 pixels decrease battery operating with up to 20%. Connectíng Wireless USB-AViewfinder Size:212 x 160 pixels
Adapter UL-1050 can decrease better,operating time up to 35%Format:jpg with exif information Battery Cycle Life:>500 complete charge/díschaľge cycles

SECURE DIGITAL SOCKET Battery Aging:Approximately 20%loss in capacity per year
2 x SD sockets Battery Indlcator:Remaiming battery capacíty and expected working
Connect SD and SDHC memory cards time may be read out in % and in time

Battery Fuel Gauge:The battery is equipped with a bujit-infuel gauge,LAN INTERFACE SOCKET which continuousty measures and stores the actual battery capacity in• Collector:RU45 Auto-MDIX the battery unit* Speed:100 Mbps

Chargelime:In analyzer,typically 10 hours from Impty at amblent
temperatures below 30 'C (86 'F}. lb protect the baltety,charglng will
be terminated completely at amblent temperatures abova 40 'C

(104 'F).At 30 to 40 t,charging time will be prolonged.With Extornal
ChargerZG"0444(optional accessory),typlcally S hours

Note.[t ís not recommended to charge the battery at temperaturos
below 0 °C (32 *F) or over 50 'C (122 'F). Doing this will reduce battery

[ifetíme

CLOCK
Back-upbattery powered clock.Drift <0.45 s per 24-hour period

Environmental
WARM-UPTIME

From Power Off:.<2 min
From Standby:<10 s for prepolarized microphones
WEIGHTAND DIMENSIONS
650 g (23 oz)including rechargeable battery
300 x 93 x 50 mm (11.8 x 3.7 x 1.91 including preamplifier and
microphone

Wireless Connection to Mobile Device
Specifications apply to Wireless USB-AAdapter UL-1050
Operating Frequency:2.4 GHz
Data Rate:
• IEEE 802.11n:up to 150 Mbps
• IEEE 802.1lg:up to 54 Mbps
- IEEE 802.1lb:up to 11 Mbps

Encryptton/Authentication'
• 64/128-bit WEP
· WPA-PSK
• WPA2-PSK

Range:The range is simitarto a standard WLAN unit, typicaI[yfrom 10
to 50 m (33 to 164'),depending on the envtronment and the number
of other WLAN transmitters In the area (smartphones, WI-FI, etc.)
Power Requirements:Power Consumptlon:<1 W

Software Interface
USERS

Multi-userconcept with login.Users can have thelrown settings with
jobsand proJects totally Independent of other users
PREFERENCES

Date,time and number formats can be specífled per user
LANGUAGE
User interface in Catalan,Chinese (People's Republic of China),Chinese

(Taiwan), Croatian,Czech, Danlsh, English, Flemlsh, French, German,
Hungarlan,japanese,ltallan, Korean,Polish, Portuguese,Romanian,

Russian, Serbían, Slovenian,Spanish, Swedish,Turkish and Ukralnian
HELP
Concise context-sensitive help in Chinese (People's Republic of China),

English, French, German,Italian, Japanese,Polish, Romanian,Serbian,
Slovenian,Spantsh and Ukraintan

UPDATE OF SOFTWARE
Update to any version using BZ-5503 through USB or update via
Internet
REMOTE ACCESS
Connect to the analyzer using:
- Measurement Partner Sulte BZ-5503
• Measurement Partner Field App (105 or Android smartphone app)
· the 2250 2270 SDK (software development kit)
• a REST Interface through HTTP
• an Internet browser supporting JavaScript
The connection is password protected with two levels of protection:
- Guist level:for vlewing only

• Administrator level:for viewing and full control of the analyzer

CLOUD
Connect to Measurement Partner Cloud on cloud.bksv.comfor
transferring data to an archive in the cloud forstorage or easy
synchronization with Measurement Partner Suite BZ-5503

Input
DUAL CHANNELS (Type 2270 only)
All measurements are made from either Ch.1 or Ch.2
TRANSDUCER DATABASE
Transducers are described in a transducer database with information
on Serial Number,Nominal Sensitiv ty,Polarlzation Voltage,Free-field

Type,CCLD Required, Capacitance,and additional information,
The analogue hardware ls set up automatically in aceordance with the
selected transducer

CORRECTION FILTERS
For Microphone Types 4189, 4190, 4191, 4192, 4193,4193 + UC-0211,

4950,4952, 4952+EH-2152, 4955-A, 4964,4964 + UC-0211,4966 and
4184-A,BZ-7222 is able to correct the frequency response to

compensate for sound field and accessorles:
Sound Field: Free-field, diffuse-fieldor pressure-field(Type 4192 only)
For Types 4952 and 4184-A only:Or (Top) reference directfon and 90*

(Side) reference dtrection
Accessories:

• Types 4189, 4190,4964 and 4964 + UC-0211 only: None,Windsireen
UA-1650 or Outdoor Mlcrophone Kit UA-1404

• Types 4191,4192,4193,4193 + UC-0211,4966 and 4955-A only:
None or Windscreen UA-1650

· lýpe 4950 only:None or Windscreen UA-0237
For Accelerometer Types 4397-A, 4513, 4513-001, 4513-002, 4514,

4514-001, 4514-002, 4533-8, 4533-8-001,4533-8-002, 4534-B,
4534-8-001,4534-8·002, 8324, 8341, 8344, 8347-C+ 2647-Dthe tower

frequency limit will be optimlzed to match the speclfícations for the
accelerometer

Calibration
Initial calibration is stored for comparison with later calľbratlons
ACOUSTIC
Using Sound Calibrator Type 4231 or custom calíbrator.The calibration
process automatically detects the calibetton level when Sound
CalibratorType 4231 Is used

ELECrRICAL
Uses internally genented electrical signal combined with a typed-in
value of microphone sensitívity

CALIBRATION HISTORY
Up to 20 of the last calibrations made are listed and can be vlewed on
the analyzer

Data Management
METADATA
Up to 30 metadata annotations can be set per project (text from
keyboard or text from pick list,number from keyboard or auto-
generated number)
PROJECT TEMPLATE
Defínes the display and measurement set-ups. Set-ups can be locked
and password protected
PROJECr
Measurement data stored with the project template

JOB
Projects are organized in jobs.
Explorer facilítie,for easy management ofdata (copy, cut, paste,

delete, rename,open project,create job,set default project name)

 1  
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Measurement Control NOTIFICATIONS

Sends an SMS or email daily at a specified time or if an alarm condition
MANUAL is fulfilled
Manually controlled single measurement Alarm Conditlons:
AUTOMATIC • Disk Space below set value
Preset measurement time from 1 s to 24 h in 1 s steps · Trig. Input Voltage below set value

, Internal Battery enters set state
MANUAL CONTROLS • Change ín Measurement State
Reset, Start, Pause, Back-erase, Continue and Store the measurement • Reboot of analyzer
manually

AUTO-START Annotations
A total oť 10 timers altow set up of measurement start times up to a
month in advance. Each timer can be repeated. Measurements are
automatically stored when completed

BACK-ERASE
The last 5 s of data can be erased without resetting the measurement

Measurement Status
ON SCREEN
information such as overload and running/paused are displayed on
screen as Icons
TRAFFIC LÍGHTS
Red, yellow and green LEDs show measurement status and
instantaneous overload as follows:
• Yellow LED flashing every S s, stopped, ready t. measure
• Green LED flashing slowly = awalting calibration signal
• Green LED on constantly = me.suring
• Yellow LED Ňashingslowly, paused, m.asurementnot stored
• Red LED flashing quickly = intermittent overload, calibration failed

VOICE ANNOTAT[ONS
Voice annotations can be attached to measurements so that verbal
comments can be stored togetheľ with the measurement
Playback: Ptayback of voice annotations can be listened to using an
earphone/headphones connected to the headphone socket
Gain Adjustment: -60 dB to +60 de
TEXTANNOTATIONS
Text annotatlons can be attached to measurements so that wrätten
comments can be stored with the measurement
GPS ANNOTATIONS
A text annotation with GPS Information can be attached (Latitude,
Longitude, Altltude and position error). Requlres connection to a GPS
receiver
IMAGE ANNOTATÍONS (TYPE 2270 ONLY)
Image annotations can be attached to measurements. Imagescan be
viewed on the screen

Software Specifications - Sound Level Meter Software BZ-7222

Standards
C»nforms with the ťollowing national and International standards:
 IEC 61672-1 (2013) Class 1
• IEC 60651 (1979) plus Amendment 1 (1993-02) and Amendment 2

(2000-10), Type 1
- IEC 60804 (2000-10), Type 1
· DIN 45657 (1997-07)
• ANSI Sl.4-1983 plus ANSI Sl.4A-1985 Amendment, Type 1
· ANSI/ASA Sl.4-2014, Class 1
• ANSI 51.43-1997, Type 1
Note: The International IEC standards are adopted as European
standards by CENELEC. When this happens, the letters IEC are replaced
wíth EN and the namberís retaíned. 11,96 2250/2270 ako conforms to
these EN standards

Input
CHANNELS (Type 2270 only)
All measurements are made from eitlier Ch.1 orCh.2

Analysis
DETECTORS
Parallel detectors on every measurement:
• A- or 8-weighted (switchable): Broadband detector channel with

three exponential time weightings (Fast, Slow, Impuise), one linearty
averaging detector and one peak detecti=

. 0 orZ-weighted (switchable): As for A- or B-weighted
- Overload Detector: Monltors the overload output, of alt the

frequency weíghted channeis

MEASUREMENTS FOR SOUND INPUT
X. frequency weightíngs A or B
Y = frequency weightings CorZ
V = frequency weightings A, B,C or Z

U = tlme wetghtíngs F or S
a= exchange rate 4,5 or 6 dB
N = number between 0.1 and 99,9
For Display and Storage:
Start Time Stop Time Overload %
Elapsed Time Lxeg Lyeq
GE 42 Lc„,-1.A q
Lxsmax 4(Frnax LX'max
4smax 4'.x 4.*

4(sinti Lx[Fmin L>am'n
'*Slin 6,F,In tylmIn
Lx,«q 4,aq LA'eq-L·Aeq
LAFTBq LAFT ,FLA,q  me Rernalning
1-e,d Lep,dv
Dose Proj. Dose 4peak
#VPeaks #Vpeaks #VPeaks
(>NNNdB) (>137dB) {>185dB)
TVF'  4.uQ TWA
TWAv DoseUQ Proj. DoseUQ
LA«q,Tl,m«Tmi» LAeq,n,mov,max 4'q,Ti,m»V,ma
lc„.n,meem" ál,q,Tl,mov,mx ál.,n,m=
Avg. RPM
Weather Data (requires weather station):
Wind Dir. avg. Wind Din min. Wind Dir. max.
Wínd Speed avg. Wind Speed mín. Wínd Speed max.
Amb. Temp. Arnb. Humidity Amb. Pressure
Ralnfall

-l-Il------l-il----Il-Il-Il-------Il-----l--i----

Only for Display as Numbers or Quasi-analog Bars:
Lx(S 4 4
4s LYF Ly'

Lxs(sPL) 1*FÍSPL LX,(se)

45(SPU 4(SL) 4,(spi)
LXNI or 4(UNl 4(N2 or L.xuN2 1.XN3 or LxuN3

LXNAor LXUN4 1*Nsor LxuNS LxNG Iľ LxuN6
4(N7 or LxuN7 1Vpeak,ls Trig. Input Voltage
Std.Dev. LAeq,Tl,mov 'Aeci,T2,mov

Lceq,Tl,mov 1-CgT2,mQV áleq,Tl,mov
át..4'R·.m Inst. RPM
InstantaneousWeather Data:
Wind Dir. Wind Speed
Instantaneous GPS Data.
Latitude Longitude
MEASUREMENTS FOR VIBRATION INPUT
For Display and Storage:
Start lime Stop Time Overload %
Elepsed Time 17me Remalnlng

alinear alin(lk-20kHz)
aFast max aF max(lk-20kHz)
aslow max aS max(lk-20kHz)
aFast min aF min(lk-20kHz)
aPeak aTFemk

Crest Factor Avg. RPM

Only for Display as Numbers or Quasi-analog Bars:
aFastlnst af Inst(11-201Hz)
aSIow Inst aS Inst(lk-20kHz)
inst RPM Trig. Input Voltage

Instantaneous GPS Data:
Latitude Longitude

MEASUREMENTS FOR DIRECT INPUT

For Display and Storage:
Start lime stop lime Overload %
Elapsed Time lime Remalning
Unear Fast max Slow max
Fast min Slow min Peak
Tpuk Crest Factor Avg. RPM
Only for Display es Numbers or Quat-analog Bars:
Fastinst Slow Inst
Inst RPM Trig, Input Voltage

Instantaneous GPS Data:
Latitude Longitude

MEASURING RANGES
When ustng Microphone Type 4189:
Dynamic Range: From typica! noise floorto mi. level for a 1 kHz pure
tone signal, A-weighted: 16.6 to 140 da
Primanv indjcator Ranga: ln accordance with IEC 60651: A-weighted:
23.5 dB to 122.3 dB
Lin earity Range: In accordance with IEC 60804: A-weighted: 21.4 dB to
140.8 dB
Unear Operating Range: ün accordance with IEC 61672:
• A-weightec: 1 kHz: 24.8 dB to 139.7 dB
• Gwelghted: 25.5 dB to 139.7 dB
• Z„weighted: 30.6 dB to 139.7 dB
peak C Range: In accordance with IEC 61672: 1 kHz: 42.3 da to
142.7 dB

SAMPLINGFOR ST JISTICS
The Statistics can be based on either Lxp Lxs or Lxeq
. Statistics LxFNi -7 or LxsNi -7 are based on sampling Lxf or Lxs' resp.,

every 10 ms Into 0.2 dB wide classes over 130 dB
. StatistICS LxNi.7 are based on sampling LAeq every second Into 0.2 dB

wide Ilasses over 130 dB
Full distribution saved with measurement
The Std.Dev. (Standard Deviatlon) parameter is calculated from the
statistlcs

RPM MEASUREMENT
RIM is measured on the signal connected to Trigger input when Tacho
is set to On
Range: 1 to 6 000 000 RPM
Gear Ratio: 10-5 to 1038. The dísplayed RPM is the measured RPM
divided by the RPM gear ratio

Displays
MEASUREMENT DISPLAYS
SLM: Measurement data displayed as numbers of varlous sizes and one
quasi-analog bar
Measured sound data are displayed as dB values, vlblation data as dB
values or In physical units (Sl units (m/52) or Us/UK uníts (g)1, direct
data as voltage In dB or V,housekeeplng data as numbers In relevant
ťormat.
Instantaneous measurement Lxp or Fast ínst is dísplayed as a quasi-
analog bar

Signal Monitoring
The input signal can be monttored using an earphone/headphones
connected to the headphone socket, or It can be fed to the output
socket

OUTPUT SIGNÁL
Input Conditioned: A-, 8-, O or Z-weighted
Gain Adjustment: -60 dB to 60 48
1*F output (every ms) as a DC voltage between 0 V and 4 V
DC output for calibration purposes: O d B-O V and 200 dB -4 V

HEADPHONE SIGNAL
Input signat can be monitored using this socket with
headphones/earphones
Gain Adjustment:-60 dB to 60 dB

Software Specifications - Frequency Analysis Software BZ-7223

The specíficatioms for BZ-7223 also include the specificatlons for Sound
Level Meter Software BZ-7222.

Standards
Conforms with ťhe following National and International Standards:
· IEC 61260-1 (2014), 1/1«tave Bands and 1/3-octave Bands, Class 1

• IEC 61260 (1995 -07) plus Amendment 1 (2001-09), 1/1-octave Bands
and 1 ž-octave Bands, Cíass 0

. ANSI Sl.11-1986,1/1-octave Bands and 1 3-octave Bands, Order 3,
Type 0 -C

• ANSf Sl.11-2004, 1/1-octave Bands and 18-octave Bands, Class 0
• ANSI/ASA Sl,11-2014 Part 1, 1/1-octave Bands and 18-octave

Bands, Class 1

73/129 17 18 74/129



Input SAMPLING FOR OCTAVE OR 18-OCTAVE STAnSTICS
X , frequencyweightings A or B

CHANNELS (TYPE 2270 ONLY)
The Statistics can be based on either LxF or Lxs:Statistícs LxFN1 - 7 orAll measurements are made from either Ch.1or Ch.2 4(5N1 -7 are based on sampling Lxf or t* respectivety,every 100 ms
into 1 dB wide classes over 150 dB.Frequency Analysis Full distribution can be saved with measurement

CENTREFREQUENCIES
1/1-oct. Band Centre Frequencies:8 Hz to 16 kHz

1/3-oct. Band Centre Frequencies:6.3 Hz to 20 kHz
MEASUREMENTS FOR SOUND INPUT
XI frequency weightings A, B, C or Z,Y = time weightings F or S
Data for Sto.ge
Full Spectral Statistics
Spectra for Display and Storage:

Lx,q lx,»m» LxFmax
Lxsml. 1-xFmin

Spectra for Display Only:
1-xs LXF Lxym

LXYN2 LxyN3 1-xyN4

4(yNs LXYNG LxyN7

Single Values:
SIL PSIL SIL3

Lxeq(fl-fl)*

NR NR Decisive Band
RC RC Classificatlon
NCB NCB Clasífication
NC NC Decisive Band
Loudness Loudness Level
* where fl and f2 are frequency bands in the spectrum

MEASUREMENTS FOR VIBRATION AND DIRECr INPUT
Spectra for Display and Storage:
Linear Fast max Slow max
FastmIn Slow min
Spectra for Display Only:
Fastlnst Slow Inst
Single Values:
Linear (fl- f2)*
* where fl and (2 are frequency hands In the spectrum

MEASURING RANGES
When using Microphone Type 4189:
Dynamic Range:From typical no[sefloorto max.level for a pure tone
signat at lkHz 18-octave: 1.lto 140 dB
Linear Operating Range:In accordance with IEC 61260, 18-octave:

520.5to 140 da

Software Specifications - Logging Software BZ-7224

Displays
MEASUREMENT DISPLAYS

Spectrum:One or two spectra superimposed + A/B and C/Z broadband
bars

Table:One or two spectra in tabular form
Y-axis: Range:5, 10, 20, 40, 60, 80, 100, 120, 140,160 or 200 dB.Auto

zoom or auto scale available.Sound data are dlsplayed as dB values,
vibration data as d B values or in physlcat uníts (51 unit, (m/52) or US/UK
uniti (g)), direct data as voltage in d B or V

Cursor:Readout of selected band

Generator
INTERNAL GENERATOR

Bulít-In pseudo-random noise generator
Spectrum:Selectable between Pink and White

Crest Factor:
· Pínk Noise:4.4 (13 dB)
• White Noise:3.6 (11 dB)

Bandwldth: Selectable:
• Lower Limit:50 Hz (18-oct.) or 63 Hz (oct.)
• Upper Limit:10 kHz (1/3-oct.) or 8 kHz (Ict.)
Output Level:Independent of bandwidth
• Max.:1 Vrms (Oda)
. Gain AdJustment:-60 to 0 dB
When bandwldth is changed,the level fotili bands is automatically
acljusted to com ply with the set output level
Correction Fílters:For Sound Sources Type 4292,Type 4295 and
Tvpe 4296:Flat or Optimum
Repetitlon Period:175 s
Output Connector:Output socket

EXTERNAL GENERATOR
Selectable as ällternat[veto ínternaI generator (for microphone Input

oniy)
To control external noise generator,set:
· Levels:0 V (generatoroff), 4.5 V (generator on)
- Rise-time and Fall-time:10 Fls
The noise generator is turned on and off automatically during the
measurement

EscapeTime:0 to 60 s
Build-up Time:lto 10 s

The generator can be turned on and off manually forchecking
equipment and sound levels

The specífícations for BZ-7224 Include the specíficatlons for Sound Fast Logging:LAR LAS and LA.q (sound input)or Fast Inst,Slow Inst and
Level Meter Software BZ-7222. BZ-7224 adds: linear (vibration and Direct Input)can be logged every 100 ms,

Irrespective of logging period.For sound input you can aiso log LAF
Logging every 10 ms.One spectrum (Leq, LF or LS)can be logged every 100 ms.

The 10 ms LAF and the 100 ms spectrum can only be stored and notMEASUREMENTS
Logging:Measurement data logged at preset periods into files on: d.playec on the analyzer;it can be displayed on Measurement Partner

Suite BZ-5503. SD Card Broadband Data Stored at each Logging Interval:Alt,or up to 10• USB Memory Stick
selectable broadband sound data incI. Trig.Input Voltage,Avg. RPM,Logging Period:From ls to 24 hr with 15 resolution
Weather data,and LAeq,T,mov (for vibration and direct input:up to 5

parameters)
Broadband Statistics Stored at each Logging Interval:Full distribution,or none (sound input only)

Spectrum Data Stored at each Logging Interval:All,or up to three Calibration
selectable spectra (license for BZ-7223 required)
Spectral Statístks Stored at each Logging Interval:Fulí distribution,or CHARGE INJECTION CALIBRAMON (CIC)
none (sound input only,license for BZ-7223 required) InJects an internally generated electricat signal in paraltel with the
Logging Time:From 1 s to 3 1 days with 1 s resolution mícrophone díaphragm.A manual CIC can be performed whenever
Measurement Total:Forthe logging time,in parallet with logging:All there is no measurement in progress
broadband data,statístics and spectra (Ilcense for BZ-7223 required)An automatic CIC can be performed at the start and end of a logging

measurement
MARKERS
One data exclusion marker and four user-definable markers for on-line Measurement Displays

mar-king of sound categories heard during the measurement Profile:Graphical display of selectable measurement data versus time.Events can be set manually
Fast display of next or previous marker,profile overview of entire

TRIGGERS measurement
Markers can be set and signal recordings can be started (lícense for Y-axis: Range:5, 10, 20, 40, 60, 80, 100, 120, 140,160 or 200 dB.Auto

BZ-7226 required)when a broadband level is above or below a zoom or auto scale available.Sound data are displayed as dB values,
speclfled level vibration data as dB values or in physical units (Sl units (m/52) or Us/UK

units (g)), direct data as voltage In dB or V.ANNOTATIONS
On-líne annotations with spoken comments,written notes or Images X-axis: Scrol[facilitles

Cursor:Readout of measurement data at selected time(Type 2270 only)

Notifications
Alarm Conditions (in addition to those spedfled for BZ-7222):
• C[C failed
• Trigger Level exceeded

Software Specifications - Enhanced Logging Software BZ-7225

The specifícations for BZ-7225 include the specifícations for Logging
Software BZ-7224. BZ-7225 adds:

TRIGGERS
Signal Recording TImer
For periodically starting a signal recording (license for BZ-7226

required)
Level Triggers
Markers can be set and signat recordings can be started (license for

BZ-7226 required)when a broadband or frequency band level is above
or below a specified level.Hold offtime between trlggers can be set.
You can specífy up to four independent Level Triggers to be active at
four different times during the day

Logging
For Display and Storage

L.dľ, Lden,Lday Leveľ Ing and Lnight
Selectable Day,Evening and Night perlods and penaltíes (sound input

only)
Perlodic Reports:Measurement data logged at a preset repon period
into files In:
- SD Card Calibration• USB Memory Stick
Report Period:From 1 min to 24 h with 1 min resolution
Broadband Data and Statistics Stored at each Reporting interval:All
including Weather data
Spectrum Data Stored at each Reporting Interval:All (license for

BZ-7223 required)
Spectral Statistics Stored at each Reporting Interval:Full distribution,
or none (sound input only,license for BZ-7223 required)
Loggíng Time:From 1 s to 3 1 days with l s resolution or Côntinuous
Data are saved in separate projects for every 24 hr of logging - at a

user-defined time of day Notifications
Automatic reboot and resume of operation In case of power fallure

Software Specifications - Signal Recording Option BZ-7226

Signal Recording Option BZ-7226 15 enabled wlth a separate license.lt
works with all analyzer software:Sound Level Meter,Frequency

Analysis,and Logging Software,Enhanced Logging Software and
Reverberation Time Software.
For data storage,slgnal recording requlres:
- SD Card
- USB Memoty Stick

RECORDED SIGNAL
A-, 8-, C- orZ-weighted signal from the measurement transducer

CHARGE INJECTION CALIBRATION (CIC)
Injects an internally generated electrical signal in parallel with the
mlcrophone dlaphragm.A manual CIC can be performed whenever
there Is no measurement in progress
An automatic CIC can be performed at the start and end of a logging

measurement.The CIC can be set to occur up to 4 times In each 24
hour period
CIC Duration:10 s

Alarm Conditions (in addition to those spec'fledfor BZ-7224):LAeq for
the latest Report Period exceeds a set threshold

AUTOMATIC GAIN CONTROL
The average level of the signal is kept within a 40 da range,or the gain
can be fixed

SAMPLING RATE AND PRE-RECORDING
The signal is buffered for the pre-recordlng ofthe signal.This allows
the beginning of events to be recorded even if they are only detected
late r.
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Sampüng Rate (kHz) 16 24 42
Maximum P/recording (s] 470 230 150 70
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Automatic Control of Recordiog: Start of recording when
measurement is started. Minimum and Maximum recordlng time can
be preset

Memory (KB/s) 24-bit 24 48 72 144 Functíons with BZ-7224 and BZ-7225
Manual Control of Recording (using Manual Event or Back-erase

PLAYBACK pushbutton, or an external signal}: Recording during all of the event,
Playback of signal recordings can be listened to using the or for preset minimum and maximum dumtion. A Sound marker is set
earphone/headphones connected to the headphone socket while recording. Selectable pre- and post-recordlng time
RECORDING FORMAT Manual Control of Recording (using touch screen): Recording fortlie
The recording format k either 24- or 16-bit wave files (extension .wav) selected time period (subject to the limitations of the pre-recording
attached to the data in the project, eas[ly played back afterwards on a buffer). A Sound marker is set for the selected time period
PC using BZ-5503, Týpe 7820 or 7825. Calibration Information and Automatlc Control of Recording; An event can be trlggered when a
possible tacho trigger information are stored in the .wav file, allowing broadband level is above or below a specified level. Recordlng durlng
BZ-5503 and PULSE to analyse the recordings all of the event or for preset minimum and maximum duratlon.

Selectable pre- and past-recording time
Functions with BZ-7222 and BZ-7223

Functions with BZ-7227Manual Control of Recording: Recording can be manually started and
stopped during a measurement using a pushbutton or an external Automatic Control of Recovding: Start of recording when
signal measurement is started. 16-bit recording format only

Software Specifications - Reverberation Time Software BZ-7227

Standards • Z-weighted: 30.6 dB to 139.7 dB
Conforms with the relevant parts of the following: Frequency Analysis
. IEC 61672-1 (2013) Class 1
. IEC 60651 (1979) plus Amendment 1 (1993-02) and Amendment 2 CENTRE FREQUENCIES

(2000-10), Type 1 1/1-oct, Band Centre Frequencíes: 63 Hz to 8 kHZ
• IEC 61260-1 (2014), 1/1-octave Bands and 1/3-octave Bands, Class 1 18-oct. Band Centre Frequendes: 50 Hz to 10 kHz
• ANSI Sl.4-1983 plus ANSI Sl.4A-1985 Amendment, Type 1 MEASUREMENTS• ANSI/ASA Sl.4-2014, Class 1
• IEC 61260 (1995-07) plus Amendment 1 (2001-09), 1/1-octave Bands Lzp spectrum for display only

and 18-octave Bands, Class 0 Lze spectra sampled at 5 ms inteľvats
. ANSI Sl.11-1986,1/1-octave Bands and 18-odave Bands, Order 3, MEASURING RANGES

Type 0-C When using Mícrophone Type 4189:
• ANSI Sl.11-2004, Ul-octave Bands and liš-octave Bands, Class 0 Dynamic Range: From typkal noise floor to max. level for a pure tone
• ANS!/ASA Sl.11-2014 Part 1, 1/1-octave Bands and 1/3-octave signal at l kHz 1/3-octave: 1.1to 140 dB

Bands, Class 1 Linear Operating Range: In accordance with IEC 61260, 18-octave:
- ISO 140 520.5 dB to 140 dB
- ISO 3382
• ISO 354 Internal Generator
CORRECTION FILTERS Built-in pseudo=random noise generator
For Mlcrophone Types 4189, 4190, 4191, 4192, 4193, 4950, 4952, Spectrum: Selectable Pink or White
4952+EH-2152, 4955-A, 4964,4966 and 4184-A, BZ-7227 is able to Crest Factor:
correct the frequency response to compensate for sound field and - Pink noise: 4.4(13 dB)
accessories • White noise: 3.6 (lldB)

Bandwidth: Follows measurement frequency range
Broadband Measurements . tower Limit: 50 Hz (1/3-oct,) or 63 Hz (oct.)

• Upper Limit: 10 kHz (1/3-oct.) or 8 kHz (oct.}
DETECTORS Output Level: Independent of bandwidth
A- and C-weighted broadband detectors with F exponential time • Max.: 1 Vrms ( dB)
weighting • Gain Adjustment: -60 to O dB
Overload Detector: Monitors the overload outputs of all the frequency When bandwídth is changed, the level for all bands is automatically
weighted channels adjusted to comply with the set output level
MEASUREMENTS Correctlon Filters for Sound Sources Type 4292,Type 4295 and
LAF and L F for display as numbers or quast-analogue bars Type 4296: Flat or Optimum

Turn-on Time and Turn-off Time: Equivalent to RT = 70 ms
MEASURING RANGES Repetitlon Period: 175 s
When using Microphone Type 4189: Output Connector: Output Socket
Dynamic Range: From typicat noise floor to max. level for a 1 kHz pure Control: See Measurement Control
tone signat, A-welghted: 16.6 to 140 dB
Primary Indicator Range: In accordance with IEC 60651, A-weighted: External Generator
23,5 de to 122.3 dB Selectabie as alternatíve to Internal generatorLinear Operating Range: In accordance with IEC 61672:
. A-weighted: 23.5 dB to 122.3 dB For controlling external noise generator
· C-weighted: 25.5 da to 139.7 da Levels:. 0 V {Generatoroff), 4.5 V (Generatoron}

Rise-time and Fall-time: 10 ps . at subsequent receiver positions wíthout source information, or
Control: See Measurement Control . at manually selected source and receiver positlons

During measurement, the instantaneous sound level spectrum is
Reverberation Time displayed. After measurement the reverberatlon time is displayed

EDT, T20 and T30 in octave or 18=octave hands Interrepted Noise Excitation: Measurements are started manually and
Decays: Measured and stored using averaging time of 5 ms

can be automatically stored on completion of measurement

Evaluation Range: 0 to -10 dB for EDT, -5 to -25 de for T20 and -5 to The noise generatoris turned on and offautomatically

-35 dB forT30 Escape Time; 0 to 60 s
Measurement Time' Automatíc selection of measurement time for the Build-up Time: 1 to 10 s

decays based on the actua! reverbetation time of the room Number of Decays per Measurement: 1 to 100, ensemble averaged
intoonedecay

Maximum MeasurementTime: from 2 to 30 s
Averaging: EDL T20 and T30 measurements can be averaged

The generator can be turned on and off manually for checking

(arithmetic averaging or ensemble averaging) equipment and sound levels

EDT,T20 and T30 calculatlon: From slope in evaluation range
Serial Measurements: Selected frequency bands can be measured

Slope Estimation: Least squares approximation serially that Is, one by one in an automatic sequence. This can be done
Quality Indlcators: Quality Indkators with status information like automaticalty In combination with the parallet measurement

Overload, Curvature in %, etc.; extenstve list of status information. Impulse Excitatton: Manual start of first measurement. When level

Quality Indicators are avallable on reverberatlon time spectra for each (say from starter pistol) exceeds the user-selected trlgger level, the
frequency band, and as overall quality indlcators for each decay is recorded and backwards Integration performed (Schroeder

method). The trigger can then be armed automatkally formeasuring atmeasurement position and for the total project (room)
Reverberatlon Time Range: Max, 50 s, min. 0.1 - 0.7 s, dependíng on

the next position
Signal Recording: (requires license for Signal Recording Optlonbandwidth and centre frequency

Wide Band Reverberation Time: The arithmetíc average of the BZ-7226) Recording of the Z-weíghted measured signal can be done at
Reverberatlon Time within a selectable frequency ľange is calculated each position. For data storage, SIgnal Recordlng requires:

. SD Card

Measurement Display and Control • USB Memory Stick

OVERVIEW MAP Measurement Status
Map of Source and Receiver posltions with reverberation time readout ON SCREENfor a selectable frequancy band on each measurement position
together with quality indlcator Information such as over/oad, cíwoiting triggerand running/pausedare

Organization of Source and Receiver Positions: measure at aI[ receiver displayed on screen as Icons
positions for each source or measure In a number of positions (lto 10) TRAFFIC LIGHT
for each source Red, yellow and green LEDs show measurement status and
Source and Receiver posltions can be added, moved or deleted Instantaneous overload as follows:

OVERVIEW TABLE • Yellow LED flashing every 5 s = stopped, ready to measure
Table of measurement positlons with reverberation time readout for - Green LED on constantly = measurlng

· Green LED flashing slowly = awaiting trigger or calibration signal

selectable frequency band on each position togetherwith quality • Yellow LED flashíng slowly = paused, measurement not storedIndicator • Red LED flashing quickty = íntermittent overload, calibration failedPositions can be Included/excluded from Room average

SOUND LEVEL SPECTRUM Calibration
LZF spectrum plus A and C broadband bars Initial calibration is stored for comparison with later calibrations
Y-axis: Range: 5,10,20, 40,60,80,100,120,140 or 160 dB, Autozoom
or auto scale avallable ACOUSTIC
Cursor: Readout of selected band Using Sound Calibmtor Type 4231 or custom calibrator. The calibration
Quality Indícatorforeach frequency band process automatically detects the calibration level when Sound

CallbratorType 4231 is used
REVERBERATIONTtMESPEGRUM
One ortwo spectra can be displayed ELECTRICAL
Y-axis: Range: 0.5, 1,2,5, 10 or 20 s. Auto zoom avallable Uses internally generated electrical lignal combined with a typed-in
Cursor: Readout of selected band value of microphone sensttivity
Quality Indicator for each frequency band CALIBRATION HISTORY
REVERBERATION TIME SPECTRUM TABLE Up to 20 of the last catibrations made are listed and can be vlewed on
one or two spectra can be displayed in tabular form the analyzer

DECAY Signal Monitoring
Decay curve for a position or the room average avaitable foreach Input signat A-, C-or Z-weighted can be monitored using anfrequency band
Display of evaluation range and regression line earphone/headphones connected to the headphone socket

Readolit of Curvature in % Headphone Signal: Input .ignaí can be monitored usíng this socket

Y-axis: Range: 5,10, 20,40,50,80, 100,120,140 or 160 dB.Auto zoom with headphones/earphones
or auto scale avallable Gain Adjustment: -60 da to 60 dB

MEASUREMENT CONTROL Annotations
Measurement Sequence: Supports measuring:
• at all receiver positions before using another source
• at a receiver position for all sources before measuring at a new

position

VOICE ANNOTATIONS
Voice annotatlons can be attached to the Reverberatlon Time Project,
to Sources, to Receivers and to measurements at each Position

77/129 21 22 78/129

Maximum Pre-recording {s} 310 150 96 43
24-bit

Memoly (KB/s) 16-bit 16 32 48 96



Playback:Playback ofvoice annotations or signal recordľngs can be
lístened to using earphone/headphones connected to the headphone
socket
Gain Adjustment:-60 da to +60 dB

TEXT AND IMAGE ANNOTATIONS
Text and image (Type 2270 only)annotatíons can be attached to the
Reverberatlon Time Project,to Sources,to Receivers and to
measurements at each Position

GPS ANNOTATIONS
A text annotatton with GPS information can be attached to the project

(Latitude, Longitude,Altitude and position error}.Requires connection
to a GPS receiver

Software Specifications - 2-channel Option BZ-7229

2-channel Option BZ-7229 is a standard application included with all
new Type 2270 analyzers.It add,2-channel functionality to Sound
Level Meter,Frequency Analysis, Logging,Enhanced Logging and
Building Acoustics Software and to Signal Recording Option on
Type 2270
Please referto Product Data BP 2190 for 2-channel Building Acoustics
Software specífications
In generil the 2-channeloption adds an extra channel of measurement

data.The two channels can have input from same type of transducers
(sucI, as two microphones)or two dlfferent transducers (such as one

mícrophone and one accelerometer)
SELF-GENERATED NOISE LEVEL

Typical values at 23 °C for nominal microphone opendrcuit sensltívity:

MEASURING RANGES
The full level measuring range is covered in two range settings:High
Range for the least sensitive range and Low Range for the most
senšítive range
When using Microphone Type 4189:

Broadband Analysis
Dynamic Range:From typical noise floor to max.level for a 1 kHz pure
tone slgnal, A-weighted:
• High Range:28.5to 140 dB
• Low Range:16.6to 110 dB
Primary Indicator Range:In accordance with IEC 60651, A-weighted:
· High Range:41.7dB to 122.3dB
• Low Range:23.5dB to 92.3dB
Unearity Range:1 n accordance with IEC 60804, A-welghted:
• H igh Range:39.6to 140.8dB
* Low Range:21.4to 110.8dB
Linear Operating Range:in accordance with IEC 61672:

Data Management
Project Template:Defines the display and measurement setups

Project:Measurement data for all positions defíned in a room are
stored with the Project Template

Job:Projects are organized in kbs
Explorer facílities for easy management of data (copy, cut, paste,

delete, rename,open project,create Job,set default project name)
For specifícations and detalis on documenting results in Quallfier
Type 7830 and Qualifier Light Type 7831,please refer to Product Data
BP 1691

- A-weighted:1 kHz
- High Range:43.0dB to 139.7dB
- Low Range:24.8dB to 109.7da

• C-weighted:1 kHz
- High Range:41.7dB to 139.7dB
- Low Range:25.5dB to 109.7dB

- Z-weighted:1 kHz
- High Range:45.9dB to 139.7dB
- Low Range:30.6dB to 109.7dB

Peak C Range:In accordance with IEC 61672,1 kHz:
• High Range:58.5dB to 142.7de
- Low Range:42.3dB to 112.7da
Frequency Analysis
Dynamic Range:From typlcal noise floor to max.level for a pure tone
signal at 1 kHz 1/3-octave:
- High Range:18.5to 140 dB
• Low Range:1.3 to 110 dB
Linear Operating Range:In accordance with IEC 61260:
• High Range:539.3to 140 dB
• Low Range:š20,6to 110 da

Measurements with BZ-7222 and BZ-7223
Two channels,each with all the data from the single channel

measurement,except for common housekeeplng parameters like Start
Tir'ne,Elapsed Time,etc.and weather and GPS data.

Underrange Detector:Monitors the underrange of all the frequency„
weighted detectors.Underrange is set If level Is below lower limit of
LInearoperating Range.Detectors avallable for both Ch.1 and Ch,2

AUTORANGE
Manual and automatíc range controls are provided
Spectrum Display (for BZ-7223)
Spectra from both channels can be superímposed.Data from different
transducer types are displayed wíth individual Y-axis
Spectra for Display (mlcrophone input):
· Ch,1 -Ch,2 Lxec 

 2* Chor>Spectra for Display (accelerometer or direct input):
· Ch.1-Ch.2Linear

•Ch.2-Ch.1 Unear
Single Values for Display (microphone input):
· Ch.1-Ch.2Lxeq
• Ch.2 -Ch.1 Lx.q

•Ch.1 -Ch.2 lyeq
•Ch.2 -Ch.144X.Aor B. Y=CorZ

Single Values for Display (accelerometer or direct input):
• Ch.1-Ch.2Llnear
· Ch.2 -Ch.1Linear
• Ch.1 -Ch.2Linear detector 2 (Acc. input only)

· Ch.2 -Ch.1Linear detector 2 (Acc. input only)

Measurements with BZ-7224 and BZ-7225
Fast Logging:Uptoa total of fourofthe 100 ms broadband parameters
from the two channels can be logged (IncI. the 10 ms parameter for
sound ínput).Up to two 100 ms spectra from the two channels
Broadband Data Stored at Each Logging Interval:

All,or up to 10 setectable broadband values from the two channels
Spectrum Data Stored at each Logging Interval:All,or up to four
selectable spectra from the two channels (license for BZ-7223

required)
2-channel Signal Recording (license for 867226 required}:2-channel

SIgna[Recording is avallable in Sound Level Meter,Frequency Analysis,
Loggíng and Enhanced Logging Software

Software Specifications - Tone Assessment Option BZ-7231

LICENSE
Tone Assessment Option BZ-7231 is a standard applícat[onIncluded
with all new Type 2250/2270 analyzers.The option can be used with
the FFT template (BZ-7230) or with 18-octave and logging template

(BZ-7223, BZ-7224 or BZ-7225)

FFT-based Tone Assessment (with BZ-7230 Only)
STANDARD
Tone assessment is based on the measured FFT spectrum In
accordance with ISO 1996:2007 Acoustics - Description,assessment
and measurement of envlronmental noise - part 2:Determination of
environmental noise levels.Annex C (informatíve) Objective method
forassesdng the audlbilíty oftones In noise - Reference method

SPECTRAASSESSED
Any displayed sound FFT spectrum (FFT, Ref or Max)may be assessed
Assessment is made as post-processing,that ís,when measurement is
paused orstopped
SETUP ACCORDING TO STANDARD
Setups In violatíon of the standard are indicated as such on the display,
you may then accept to apply the defauit setup
Tone assessment will be made if possible,in spite of standard
vlolatíons
lkne Seek Criterion:O.lto 4.0 dB in 0.1 dB steps

TONEATCURSOR
A sinusoidal tone Is avaitable at the headphone output,to help confirm
identified tones

Frequency:The frequency is selected by the main cursor
Gain:-70dB to +10 da
Options:The geneľated tone can be mixed with the Input signat

TONE ASSESSMENT CURSOR
All tones found are índícated In the display.
The tone cursor is Inítially placed at the most prominent tone,and can
then be stepped through the tones found.
You can also use the main cursor to step through the tones
RESULTS
Results are displayed In the lbne panel and in the Value panel
They are not saved with the measurement

The sígnals from the two channels can be recorded into a 'stereo-
wave file of either 2 x 24-bit or 2 x 16-bit

SAMPLING RATE AND PRE-RECORDING FOR 2-CHANNEL RECORDING

AI[ Tones: Frequency,Tone level L tl, Masking noise level Lpn,Audibllity
á4,Critical Band CB,Tone vs N.Ě.Level difference 44,Audlbílity

criterion á#,krit
Most Prominent Tone:Tone Level 1* Adjustment K,
QUALITY INDICATORS
On the display a qua[]tyindicator (smiley) will indicate that a hint is
avatlable for tone assessment quality.Click on the indicator to see the
hlnt

181-octave-based Tone Assessment (with BZ-7223/24/25
Only)

Tone assessment Is based on the measured 18-octave spectrum In
accordance with eltherthe international 'ISO 1996:2007 Acoustics -

Description,assessment and measurement of environmental noise -
part 2:Determinatíon ofenvironmental noise levels.Annex D

(Informative) Objective method for assessing the audlbility of tones in
noise -Símplified method'or the Italian law 'DM 16-03-1998:
Ministero dell'ambiente,Decreto 16 marzo 1998'

SPECTRAASSESSED

The displayed 1/3-octave spectrum (L.q, Lma.or LInii)may be assessed.
Assessment is made as post-processing,that is,when measurement is
paused or stopped

SETUP ACCORDING TO STANDARD
Setups in vlolation of the standard are indicated as such on the display.
You can then accept to apply the default setup.Tone assessment will
be made If possible,In spíte of standard violations.For tone
assessment according to ISO 1996-2,Annex D,you can set the division
between the Low and Middle frequency range,the division between
the Mlddle and High frequency range,and the limits for the level
dlfferences between adjacent bands.
Fortone assessment accord Ing to DM 16-03-1998,the tones are tested
against loudness contours.Select between VSO 226'1987 Free-field,
1987 Diffuse„fieldand 2003 Free-fíeld
RESUĽTS
Tones are incicated above the spectrum when Tone Is selected as
spectrum parameter.The resulting adjustment can be vlewed on the
Value panel.It Is not saved with the measurement

79/129 23 24 80/129

L

Sampling Rate (kHz) 8 16 24 48

Maximum Pre-recording (s} 230 110 70 30
16-bit

Maximum Pre.recording (.) 150 70 43 16
24-bit

Memory (KB/s) 16·bit 32 64 96 192

Memory (KB/s) 24-bit 48 96 144 288

High Range:
weightng Microphone Electrical Total

"A" 14.6dB 28.3dB 28.5dB
"Bu 13.4dB 26.9dB 27.1dB

"C" 13.5dB 27.0 (18 27.2dB
'T' 5 Hz-20 kHz 15.3dB 31.2dB 31.3de

"Z" 3 Hz-20 kHz 15.3dB 32.ldB 32.2de

Low Range:
Weighting Microphone Electrical Total

"A" 14.6dB 12.4dB 16.6dB
"B" 13.4dB 11.5dB 15.6dB
"C" 13,5dB 12.9dB 16.2dB

7 5 Hz-20 kHz 15.3dB 18.3dB 20.1dB
"Z" 3 Hz-20 kHz 15.3de 25.5dB 25.9dB



Software Specifications - Enhanced Vibration and Low Frequency Option BZ-7234

Enhanced Vibration and Low Frequency Optíon BZ-7234 is enabled with a separate license. k adds G-weighting and human vibration parameters,
and íntegration and double integration of the acceleration signat for vibration and displacement parameters to Sound Level Metel, Frequency
Analysis, Logging and Enhanced Logging Software and adds low frequency 1/1- and 1,13-octave analysis to Frequency Analysis, Logging and
Enhanced Logging Software

G-weighting
Specífications for G-weighting apply to Type 2250*270 fitted with one
of the Microphone Types 4193 or4964 (both with or without the Low
Frequency Adaptor UC-0211} and Microphone Preamplifier ZC-0032

Standards
Conforms with the following national and international standards:
• ISO 7196:1995
• ANSI S1A2-2001 (R2011)

Analysis
DETECTORS
G-weighted (replacing C/Z-welghted) broadband detectors with one
10 s exponentíal time weighting, one Ilnearly averaglng detector and
one peak detector.
MEASUREMENTS
Y = time weighttrgs F ors
Spectra for Display and Storage (BZ-7223 required):
4,4 1-Gsmax 4Fmax
4Smin LGFmin

Spectra for Display Only (BZ-7223 required):
|-GS  GF 4ml
LGYN2 1-GYN3 4YN4
LGyNS lsYNG 4YN7

Single Values for Display and Storage:
L,Geq 410max 1.Glomin

Lepeak Tepeak

General Vibration
Specifícations for General Vibration parameters apply to Type
2250/2270 fitted with an accelerometer

Analysis
Conforms with the following International standards:
• ISO 2954
. ISO 10816 series

Human Vibration
Specificatíons for Human Vibration pammeters apply to
Type 22508270 fítted with an accelerometen

Standards
Conforms with the followlng International Standards:

Single Values for Display Only:
L=Glo 1.Gpeak,ls

MEASURING RANGES
G-weighted Linear Operatíng Range at G-filter reference frequency
10 Hz

Analysis
DETECTORS
Additíon to the Acc Linear and Acc lk-20kHz settings for the two
broadband detectors:
Vel 3 -20000 Hz VelO.3 - 1000 Hz Vel 10 - 1000 Hz
Vel 1 - 100 Hz Dls 10 - 1000 Hz Dis 30-300 Hz
D], 1 - 100 Hz

The weighting for the peak detector can be set to one of the settlngs
chosen for the broadband detectors or Acc Linear
The weíghting for the spectrum detectors can be set to Acc LInear or
Vel 3 - 20000 Hz, Vel 0.3- 1000 Hz,Vel 10 - 1000 Hz or Vel 1 - 100 Hz
Single Values for Display and Storage: Peak-Peak for displacement

• ISO 8041:2005
• ISO 5349-1
• ISO 2631 series
• DIN 45669-1:2010-09

Ana!ysis
DETECTORS
7 0 broadband detectors can each be set to one of the weightings:
Acc Linear Vel 0.3 - 1000 Hz Vel 1- 100 Hz
Wb 4 4
We Wj Wh

Wk W. W,b

Whb Wmb

Wmb is the band limiting part ofW,n· Whb is the band limíting part of
Wh and Wxb Is the band limittng part of WN *6 Wd, WI, Wj and Wk

Low Frequency 1/1- and 18-octave Analysis

Frequency Analysis
CENTRE FREQUENCIES
1/1-oct. Band Centre Frequencies: 1 Hz to 16 kHz
li'3-ict. Band Centre Frequencles: 0 8 Hz to 20 kHz

Standards
Conforms with the following National and International Standards:
• IEC 61260-1 (2014), 1/1«tave Bands and 18-octave Bands, Class 1
- IEC 61260 (1995-07) plus Amendment 1 (2001-09), 1/1-octave

Bands and 18„octave Bands, Class 0
. ANSI Sl.11-1986, 1/1-octave Bands and 1/3-octave Bands, Order 3,

Type 0-C

Specifications - Measurement Partner Suite BZ-5503

BZ-5503 is Included with Types 2250 and 2270 for easy synchronizatíon
of setups and data between the PC and hand-held analyzer. BZ„5503 Is
supplied on ENV DVD BZ-5298

PC REQUIREMENTS
Operatíng System. Windows® 7, 8.lor 10 (all in 32-bit or 64-bit
versions)
Recommended PC:
• Intel® C.rem B
• Microsoft®.NET4.5
•2 GBofmemory
• Sound card
· DVD drive
• At least one avallable USB port
· Solid State Drive

ONLINE DISPLAY OF TYPE 22508270 DATA
Measurements on the analyzer can be controlled from the PC and
dlsplayed online with the PC, using the same user interface on the PC
as on the analyzer
Display: 1024 x 768 (1280 X 800 recommended)

DATA MANAGEMENT
Explorer: Facillties for easy management ofanalyzers, users, jobs,
projects and project templates (copy, cut, paste, delete, rename,
create)
Data Viewer: View measurement data (content of proJects)
Synchronizatlon: Project templates and projects for a spectfic usercan
be synchronized between PC and analyzeramd between localand cloud
archives. Measurement Partner Suite BZ-5503 merges Measurement
Partner Field App annotations with the corresponding analyzer project

USERS
Users of Type 2250/2270 can be created or deleted

EXPORT FACILITIES
Excel®: Projects (or user-specified parts) can be exported to Mícrosofte
Excel® (Excel 2003 - 2016 supported)

The weighting for the peak detector can be set to one of the settings
chosen for the broadband detectors or Acc Linear.
The weightíng forthe spectrum detectors can be set to Acc Linear or
Velo.3 - 1000 Hz or Vet 1- 100 Hz

MEASUREMEN'TS
Single Values for Display and Storage:
MTVV KBF ax KBFTm
Peak-Peak
Single Values for Display Only:
aW,ls KBF

• ANSI Sl.11-2004,1/1-octave Bands and 18-octave Bands, Class 0
• ANSI/ASA Sl.11-2014 Part 1, 1/1-octave Bands and li'3-octave

Bands, Class 1

Sound Measurements
Low-frequency sound measurements requlre use of a low-frequency
microphone. This can be Type 4193 orType 4964, both togetherwith
Low-frequency Adaptor UC-0211

Vibration Measurements
Brúel & Kjaer recommends low-level Accelerometer Type 8344 for low
frequency vibmtion measurements

Brüel & Kjfer Software: Projects can be exported* to Predíctor-LimA
Type 7810, Acoustic Determinator Type 7816, Protector Type 7825,
Qualifier (Light) Type 7830 (7831), PULSE Mapping for Hand-hekl
Sound 1ntensity Type 7962/7752/7761 or PULSE Reflex

POST-PROCESSING
Measurement Partner Suite is a suite of modules, Includlng post-
processing tools for data acquired with Type2250/2270, The following
post-processing modules are available:
• Logging Module BZ-5503-A
- Spectrum Module BZ-5503-B
• WAV File Analysis Module BZ-5503-C
These modules help to assess logging data and measured spectra, such
as calculating contribution from markers on a logglng profiľ Ir
correctlng spectra for background noise
HAND-HELD ANALYZER SOFTWARE UPGRADES AND LICENSES
The software controls analyzersoftware upgrades and licensing of the
analyzer applications

INTERFACE TO HAND-HELD ANALYZER
USB, LAN or Internet connection

LICENSE MOVER
To move a license from one analyzerto another use BZ-5503 together
with LIcense MoverVP-0647

LANGUAGE
User Interface in Chinese (People's Republic of China), Chinese
(Taiwan), Croatlan, Czech, Dani,h, English, Flemish, French, German,
Hungarlan, Japanese, Italan, Korean, Polish, Portuguese, Romanian,
Russian, Serbian, Slovenian, Spanish, Swedish, Turkish and Uk.*an

HELP
Concise context-sensítive help In English

* Not all data are available in a[1 expo,ts. The data exported are dependent on
the type and target of the export.

82/129
81/129 25 26

Single Range:
Microphone Low (dB) High (dB)

4193 41.0 161.0
4194 + UC-0211 44.1 151.4

4964 29.6 149.0
4964 + UC-0211 32.6 139.3

High Range:
Microphone Low (d B) High WB)

4193 41.6 161.0
4194 + UC-0211 51.8 151.4

4964 30.3 149.0
4964 + UC-0211 41.7 139.3

Low Range:
Mícrophone Low (dB) High (d B)

4193 41.0 131.0
4194 + UC-0211 44.1 147.4

4964 29.6 119.0
4964 + LK>0211 32.6 137.3
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Ordering Information

Type 2250-S Hand-heldanalyzer
Type 2270-S 2-channel hand-heldanatyzer
Type 2250+C Hand-heldanalyzer with Sound Calibrator

Type 4231
Type 2270+C 2-channel hand-heldanalyzerwith Sound

Calibrator Type 4231
which include the following asstandard:
INCLUDED SOFTWARE
• BZ-7222:Sound Level MeterSoftware
. BZ-7223:Frequency Analysis Software
. BZ-7231:Tone Assessment Option
· BZ-7232:Noise Monitoring Software
· BZ-7229: 2-channel Optfon (Type 2270 only)

INCLUDED MICROPHONE AND PREAMPLIFIER
· Type 4189:%" Prepolarized Free eld Microphone
or

• Type 4190:*" Free-field Mlcrophone

PC SOFTWARE
BZ-5503-A Measurement Partner,Logging Module (see

product data BP 2430)
503-B Measurement Partnet;Spectrum Module (see

product data BP 2430)
503-C Measurement Partner,WAV File Analysis Module

(see product data BP 2430)
503-D Measurement Partner Field App for IOS and

Android (free download at App Storee and Google
Play™)

Measurement Partner Cloud Entry Level,free cloud
storage
Measurement Panner Cloud Basic,basic cloud
storage subscription for one year
Measurement Partner Cloud Professional,
enterprise cloud starage subscription for one year
Protectorm -software forcalculation of personal
noise exposure
Qualifier Light (post-processlng)
Qualifier (post-processing)

BZ-5503-E

BZ-5503-F-012

BZ-5503-G-012

Type 7825

or Type 7831
· Type 4966:%" Free-field Microphone Type 7830
• ZC-0032:Mlcrophone Preamplifier

INTERFACING
INCLUDED ACCESSORIES UL-1016
• FB-0679:Hinged Cover (Type 2250 only)
• FB-0699:Hinged Cover (Type 2270 Only) UL-1019
* QB-0061:Battely Pack
• ZG-0426:Matns Power Supply UL-0250
• UA-1650:90 mm dia.Windscreen with AutoDetect

CALIBRATION• Compusoľy Accessory Kit UA-1710-001 Including:
- KE-0441:Protective Covet;for hand-held anal\aer Type 4231

Type 4226- UL-1050:Wireless USB-A (M) Adapter Type 4228- UA-1651:Tripod Extension,for hand-heldanalyzer Type 4294- UA-1654:5 Extra Styli Type 4294-002
- UA-1673:Adaptor for Standard Tripod Mount

TRANSDUCERS- DH-0696:Wrlst stmp
Type 4964- DD-0594:Protection Plug,for hand-heldanalyzer without Type 8344Preamplifler

- AO-1494: Cable,USB 2.0, USB-A (M) to USB-micro-B (M) black, CABLES
1.8 m (5.9,), max.+70 "C (158'F) AO-0440-D-015

AO-0646- BZ-5298:Environmental Software DVD
AO-0697-D-030Note:These accessories are also available separately

AO-0697-D-100Analyzer Alone
To purchase a hand-heldanalyzer without mlcrophone or preamplífier AO-0701-D-030

order: AO-0702-D-030
Type 2250-W Hand-heldAnalyzerfor vibration measurements
Type 2270-W 2-channel Hand-heldAnalyzer for vibration AO-0722-D-050

measurements
AO-0726-0-030Software and Accessories Available Separately

SOFTWARE MODULES
BZ-7224
BZ-7225

Logging Software (including memory card)
Enhanced Logging Software (including memory

card)
2254JPG Upgrade from Loggíng Software BZ-7224 to

Enhanced Logging Software BZ-7225 (does not
include memory card)

226 Signal Recording Option
227 Reverberation Time Software
228 Building Acoustici Software
230 FFT Software
233 Sound Intensity Software (Type 2270 orty)
234 Enhanced Vibration and Low Frequency Optlon

AO-0727-D-010
AO-0727-D-015

MISCELLANEOUS
Type 3535-A

JP-1041
KE-0440

UA-0587
UA-0801
UA-0588

10/100 Ethernet CF Card for hardware versions
1-3

CF WLAN Card for hand-heíd aralyzers for
hardware versions 1-3
USB to RS-232 Converter for hardware version 4

Sound Callbrator (fíts In KE-0440)
Multifunction Acoustic Calibrator
Pistonphone
Calibration Exciter
Calibration Exciter for Type 8344

Low-frequency Mlcrophone
Low-level Acceterometer

Signal Cable,LEMO to BNC Male,1.5 m (5')
Sound Cable,LEMO to Minijack,1.5 m (5')
Mlcrophone Extenslon Cable,10-pin LEMO,3 m

(10')
Microphone Extension Cable,10-pin LEMO,10 m

(33')
Accelerometer Cable,LEMO to M3,3 m (10')
Accelerometer Cable,LEMO to 10 - 32 UNF,3 m

(10')
Accelerometer cable,LEMO to MIL©5015,5 m

(16')
Signal Cable,LEMO to SMB (for Tacho Probe

MM-0360/2981),3m (10')
Signal Cable,LEMO to BNC Female,lm (3.3')
Signal Cable,LEMO to BNC Female,1.5 m (5')

All-weather Case (see product data BP 2251)
Dual 10-pole Adapter
17avei Bag
Trlpod
Small Tripod
Tripod Adaptorforh"mlcrophone/preamplifler
assemblies

317 Microphone Holder
404 Outdoor Mícrophone Kit
672 AutoDetect Insert for UA-1650
211 Low-frequency Adapter
009 SD Memory Card for hand-heldanalyzers

UL-1013 CF Memory Card for hand-held analyzer ,for
hardwareversions 1-3

UL-1017 SDHC Memory Card for hand.hetdanalyzels
ZG-0444 Charger for QB-0061 Battery Pack

MM-0256-A Weather Station Kit
MM-0316-A Weather Station Kit

Included with MM-0256-Aor MM·0316-A:
• MM-0256-002: Six-parameter Weather Station (and mounting kit)
· MM-0316-002 Two-parameter Weather Station (and mounting kit)
• AO-0657:USB Cable
• AO-0659:Cable M12 8-pin (F) to LEMO 1-8 8-pin (M), 10 m (33.3')
• BR 1779:Weather Station Field Guide
• DB-4364:Weather Station Pole Adapter
• KE-4334:Weather Station Carrying Case
· QX-0016:Screwdriver
· *1171:2.5 mm Hex Wrench
• UA-1707-A:Weather Station Trlpod Adaptor
• ZH-0689:Weather Station USB Adaptor

BUILDING ACOUSTICS AND REVERBERATION TIME ACCESSORIES
Type 2734-A Power Amplifier
Type 2734-8 Power Amplifíerwith bulit-in UL-0256 Wireless

Audio System
UL-0256 Wireless Audio System

Type 4292-L OmniPower Sound Source
KE-0449 Flight Case for Type 4292-L
KE-0364 Tripod Carnring Case for Type 4292-L

Type 4295 Omnidirectional Sound Source
KE-0392 Carrying Case forType 4295

AO-0523-D-100 Cable,from -Tvpe 2250/2270 to power amplífier,
10 m (33 ft)

AO-0524-D-100 Cable from Type 2250/2270 to Type 4224,10 m
(33 ft)

AQ-0673 Cable,from power amplifíer to sound source,10 m
(33 ft)

UA-1476 Wireless Remote Control
For more information on these accessories,see product data BP 2190

Service Products
MAINTENANCE

2250-EW1 Extended Waninty,oneyear extension
2270-EW1 Extended Warranty,one year extension

ACCREDITED CALIBRATION
2250-CAI Accredited Initial Calibration of Type 2250
2250-CAF A.redited Calibration ofType 2250
2250-CTF Traceable Calibration ofType 2250
2250-TCF Conformance Test of Type 2250,with certificate
2270-CAI Accredited Initlal Calibration of Type 2270
2270-CAF Accredíted Calibration of Type 2270
2270-CTF Traceable Calibration ofType 2270
2270-TCF Conformance Test of Type 2270,with certificate
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Hand-held Analyzer Types 2250-W and 2270-W for Vibration Measurements
using FFT Analysis Software BZ-7230 and Enhanced Vibration and Low Frequency Option BZ-7234

Types 2250-W and 2270-W are the easy, safe and clever
approach to machinery noise and vibration assessment,
diagnostics and quality control. The analyzers combine advanced
analysis techniques, tap-and-drag operation and o wide dynamic
range to become the perfect on-location machine vibration tool.

Acceleration, velocity, and displacement are parameters
traditionaly used to assess a machine's health when initially
installed or after maintenance, repair or overhaul (MRO). The
Crest Factor is used to detect and diagnose defects in roller
element bearings.

Frequency analysis based on the fast Fourier transform (FFT)
algorithm is an advanced tool for measurement and diagnostics
of machlnery noise and vibration. The frequency "profile' of a
machine is its fingerprint, revealing its sources of noise and
vibration and their paths to the mersurement position.

Uses and Features

Uses
• Machinery troubleshooting
• Product development
• Quality control and inspection
• Maintenance, repair and overhaul (MRO)
• Sinde-channel FFT analysis of sound or vibration

Features
• Wide dynamic range
• PC software for analysis, reporting and archiving included
• User-defined metadata to aid docümentation

• Dual-overlay spectrum display
• Compare spectrum to reference spectrum
• Max. hold spectrum
• Capture transient events with signal level triggers, including

pre-trigger

Measurements
• Transducer database
. CCLD input for accelerometers
• Relate noiseorvibrationtorotationalspeed withsimultaneous

tachorneter
• Measurements in Sl (metric) and UK/US units
• Unit scaling (RMS, Pwr, PSD, ESD, Peak, P-P)Enhanced Vibration

• 'time domain integration tovelocity and displacement Quality Control• RMS and true peak in acceleration, vetocity and displacement
• Peak-to-peak in displacement
• Optionai 1»octave spectra in acceleration or veloclty
• Crest factor with 1 kHz high-pass filter

FFľ Spectra
• Up to 6400 lines of analysis
• Spans ťrom 100 Hz to 20 kHz in a tľaditional 1-2-5 sequence
- Improved frequency resolution: down to 16 mHz, broadband

orzoom

• Tolerance windows with check against preset límits
• Quality Check template for quick and clear results
• T'rl output for control of external devices

Signal Recording (optional)
• Record input signal, one channel for Types 2250-W and two

channels with Type 2270-W, for later playback or analysis, 16-
or 24-bit

Brüel & Kiaer Ě- - 

V.rii
Types 2250-W and 2270-W

Fig. 1
Optlonal aice.sory
KE-0459, is G shoutder
bag forstorage Qnd
transport

Hand-held Analyzer Types 2250-W and 2270-W are both innovative, 4th generation analyzers from
Brüel & Kjaer with an award-winning design based on extensive research amongst sound and vibration
technicians, engineers and consultants from around the world.

Type 2270-W, with its dual-channel measurement capability, and the single<hannel Type 2250-W, can
host many of the same measurement application modules.

Two such modules are FFT Analysis Software BZ-7230 and Enhanced Vibration and Low Frequency Option
BZ-7234. FFT Analysis Software is a single-channel application that can be used one channel at a time on
Type 2270-W. Enhanced Vibration and Low Frequency Option BZ-7234 allows single-channel
measurements on Type 2250-W and dual-channel measurements on Type 2270-W. The measuremant
procedures and functionality are the same regardless of the analyzer.

See Ordering Information on page 16 for a 11 available application modules.

.umir
100060

Enhanced Vibration and Low Frequency Option BZ-7234

Hg. 2
Enhanced vibration
allows velocity and
displacement
measurement
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FFT Analysis Software BZ-7230

Once you have taken your measurements, you need to do
something with them. Your hand-held analyzer offers three
storage options: internal disk, secure device (SD) memory cards
or USB stick, From there, the induded USB or LAN cable makes
data transfer to an archive on your PC, or network locatlon, easy.
Alternatively, If you have usedl a memory card, just insert it into
the computer's card reader.

Vibration is often measured in units of velocity (in/s or mm/s) or
displacement (Mil and mm). This is especíatly common in the
maintenance, repak and overhaul (MRO) of valuable machines such as
gas turbínes and compressors.

Enhanced Vibration and Low Frequency Option BZ-7234 transforms the
acceleration, measured by an accelerometer, to velocity and
displacement. BZ4234 uses time domain filters so that the actual peak
values can be measured in acceleration, velocity and displacement and
peak-to-peak values in displacement. Peak, peak-to-peak and RMS
vatues are used to assess a machine's health, for example the JSO 10816
series of standards. It is also common to measure velocity and
displacement in a limited frequency range. Enhanced Vibration and Low
Frequency Option BZ-7234 also includes band-limiting filters, a Iso in the
time domain.

The fast Fourier transťormation (FFT) Is a digital signal processing technique that converts a time record
into a narrow-band constant bandwidth filtered spectrum. The measurement is defined by specifying a
frequency span and a number of lines (or filters). A zoom facility allows you to focus on any part of the
frequency range by specifying the centre frequency for the analysis span. FFT Analysis Software BZ-7230
allows resolutions down to 1/64 Hz, when you use a 100 Hz frequency span and 6400 lines of analysis.

Ji
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Fig.3
Spectrum view
showing high dynamic
ronge and high
frequency resolution

Fig.4
FFT Analyzer
Advanced provides
two additlonal tabs
with detailed test
result Information

Flg.5
The FFT Quality Check
template provldes
speciflc customizable
Information for well-
established tasks
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FFT spectrum analysis (Fig. 3) is ideal for noise or vibration source
I identification with 6400 lines of real-time frequency analysis at better

4 than 5 Hz resolution - all the way to 20 kHz.Tapping the screen turns
*ti u 522,0 on the Frequency Correction algorithm*,which computes peak

frequencies with ten times better resolution.The wide dynamic range
PC Cfr ./ (over 150 dB}allows accurate sound and vibration measurement on the

first attempt.-· 1 A
 Lj , J FFT analysis is all about the details and the beauty of Hanci-held

4-il ,1 Analyzer Types 2250-Wand 2270-Wis their details:secure in your hand,
,-.il  solid in construction and pleasantly intuitive.Each analyzer'shigh-
 resolution touch-screen colour display brings enhanced usability and

 L.·  tum i  M enables easy cursor and display parameter transition.Set-upis also easy.
 Connect and position your transducer,press Start/Pause and view your

spectrum.If you want to zoom in, drag the stylus across the desired
frequency span,tap Zoom and you can now measure using the correct

range-Easy,Safe, Clever.

In addition to the standard FFT Analyzer template,the FFT Analysis Software comes with two
supplementary templates:

 = D  ojmtOO# We
8 00:01:00 ..k"., : 6

El,8psed Time 00:Ol:00 F*,ta
FFT Spict.Total 65.6 mr/%

!1111111111{11111111111
Inst RPM 1433 RPM 0 · 01.

10-50 1 ízá 45.9mirih
880·160 Hzá 3.09 mW@:ínst RPM
10·50 Hz passed
80-160 h

.15240 Hz
.Pek

IÄIFRPM
OveralIResuít

FFTAnalyzer Advanced Template
In this template,the Results tab offers
a view with 11 selectabie results,
which can be configured by tapping
on anyparameter label.

The XL View tab provides a bar graph242.8and three selectable results.The bar

 Žtl 'Faľil A 26:š..3Am,*d,v  user-selectable delta sum or a single-
graph shows the FFT spectrum total,a

439 mg *8ratl Rosult IF,-LTmiq value parameter.The bar graph also852,55RPM Incorporates a quick view of the
ZPOP,M Resu:t:0   )(Lví@W f maximum value (white line)and
   ..upper limit (red line)into its display.

N. m FFT Quality CheckTemplate
 rnal Djsk\Project 004' 8 0 The FFT Quality Check template provides a bar graph and four
1, 0,  2137 * selectable results in an easily readable large font.The bar graph shows

*@4Ů the FFT spectrum total,a user-selectable delta sum or a single-value
i , 4 parameter.The bar graph also incorporates a quick view of the7 cer

- - --- -* maximum value (white line)and upper limit (redi line)into its display.

0-53% Passed  his template is particularly useful when tolerance windows are well
-50 Hzá 29.9rn w established and FFT spectra are not needed for vlewing,which is oftenthe case with quality inspection tasks.
160 Hzá 2.77mw

* Brüel & Kjaer Technical Review No.4 1987,Üse of Weighting Functions In DFT/FFT Analysis"(Part 11), Appendix F

Applications

Flg.6
Viewshowingan RPM
readout with
harmonie cursors and
vibration
meosurement units

Flo.7
Ruggedlzed
kceterometer
lype 8341 for
machine analysis and

troub/eshooting

Machinery Analysis and Troubleshooting
 EE   The portability of the analyzer gives you eas'yaccess to any product,lets

you recall a baseline reference spectrum,and then compare it instantly
H with a spectrum you have just measured.

Cérd NnarP[AvrRPM-har'
 00:00:02 Unc:1, d

49/2 B H»,  Tr•- i
kfT át,1 ' 4*; á75 m ý.em " 11
M /1 4;iO 625I 9./4 7,/39.S 
# RMS w0 2 K  Z,·p

17.3*: , ' - 4

&.. 1, i 1 ,
..•  LU üt -. , ö i*2·hi  IW 611  LL.LA·,1

Instanténeous RPM 5878
»verage RPM 5940.7,

You can set the tolerance window feature over a range of frequencies to
warn of machinery failure.Harmonic and delta cursors help you identify
rotational and mesh frequencies,steering you efficiently toward
operational deficiencies,

The analyzer'strigger input can even accept a tachometer input -
providing a direct readout of RPM (see Fig.6) with a gear ratio you

define.The unique commentary feature of the analyzer lets you verbally
record your field observations and attach them directly to the
measurement result.The analyzer'smulti-user facility allows you toM.ililni=1.- define user-specific configurations and measurement points,so you can
organize your field measurements,and the included Measurement
Partner Suite program makes it easy to review the results on your PC,

Troubleshooting
lä FFT Analysis Software BZ-7230 includes the analysis tools and measurement units

for a wide range of troubleshooting applications.For example:
'* • Measuring an engine mount'smovement at idle RPM as displacement.Simply

attach an accelerometerand set upthe tachometertriggerinput and the running
speed will be displaved

to set the delta cursor for the desired frequency span and read out the Power
• Spot-chacking the output of a random vibration shaker is also easy.Use the stylus

Spectral Density (PSD), then select gl/Hz or (m/sz)2/Hz as your reference units
..41

S·KA • You can alsoeasily finda componenťs resonant frequendes.Switchtheanalyzer's
k ' FFT from continulous to transient sígnals and tap the component to excite its

' resonances.The internal trigger starts the measurement,and the FFT software
will use a rectangular time window to capture the entire transient.Save the

/6009% resonance spectrum as a reference then measure a machine'svibration
spectrum to see if any resonance lines up with the operational frequencies

Quality Testing and Inspection - Tolerance Windows
Rotating or reciprocating elements (such as pistons,shafts and gears)in many machines,tools and
vehictes lead to vibrations and noise.Measurements and analyses of that noise and vibration can be used
to detect assembly faults and ensure compliance with required standards.

The tolerance windows feature in BZ-7230 makes quality control measurements easy.

The designers of the machine,tool or vehicle specify limits for permissible deviations.These specifications
can be set up on Types 2250-Wand 2270-Wusing one or several tolerance windows,each of which
defines an upper and lower limit for the levels over a specific frequency range.

The value checked can be set to the level of the FFT lines or to the sum of FFT lines (delta sum).
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Fig. 8
Lejt:
Drawing the tolerance
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Centre:
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Right:
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Fig. 9
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Settings and preferences for a particular application can be saved collectively in templates. By recalling a
template, Type 2250-W,4270-W is ready for specific measurements in just seconds, indiiding the
specification of tolerances. Up to 10 tolerance windows per template can be active at the same time,
making it possible to test different tolerances for different frequency ranges in one measurement. In
addition, it is possible to test for two limit ranges over the same frequency range, which is as easy as
overlapping tolerance windows. In addition you can define tolerances for four non-FFT values; for
example, two Instantaneous parameters (LAF and Instantaneous RPM) and two average parameters ('Aeq
and Average RPM).

During measurement, the FFT spectrum and single values are compared to set limits (indicating 'above
upper limit; 'within Ilmits', 'below lower limit', 'above and below limits'). The test is performed and
indicated for each window. An overall result is also indicated. It will Indicate 'faileď if the spectrum or
single parameters crossed the upper or lower tolerances for any window or 'passeď if within the
tolerances for all windows.

The pass/fail indication is also
1.. card líT\Tol\ProJect 003 Lat,hed Resuit: available as an electrical signal

0..rall r.Ill 1*4 08:00:14-'...1 ,--84- 17:H* at the analyzer's output socket.
A„gý >10 IT Main OTrt- - - * Bolh A 3.BV DC output indicates an

Choose which FFT FFT Ná , '1013#12 31-11*1:916
spectratoshow *OfT .,4: exceeded upper limit, a

-3.3 V DC Indicates levels below
'01. 20 . '  , the lower limit, and an

alternating *3.3 V indicates
Window oveľlatd on . .. [. J i i i . :: L - Č , violation of both limits. ThisFFT,peotrumfor ----*Tl  üal  .'  -' Measured FFTSpectrum
easy Identificalon 10-   feature makes it easy to utilize

9,1==1=1== Text and colourcoding: Types 2250=W and 2270-W in
u d Mk M 4» ' 58; Red (exceeded) production control systems

TotMIÍ & •tr tí Blue (below)

Ti«„1"tiM»,«M ;1 did IK.1 _ L... ftItľow,(:2)
where the output signal can
trigger wamings or start specific

 ., (within tolerance) actions for the failed ibem. Being
able to listen to the signal makes

it easier to identífy the problem source. You can therefore configure the analyzer to start recording
automatically when data exceed tolerances (license for Signal Recording Option BZ-7226 is required). The
Input signal, whích wilI be attached to the specific project, can be played back or exported to a PC for
further analysis. For more information on BZ-7226, see page 6.

Quality Testing and Inspection - Programmable Automation
2250 REST: Using REST interíace for the Type 2250 2270 platform, you can connect to an analyzer, set up
and control it, and read out single values from the current measurement (but not complete projects). This
Interface uses HTTP and only requires the IP address of the instrument. This interface can be used from
any platform (Windows®, Mac®, IC)S, Android®, Unux, etc.).

Product Development
Fio. 10 Early component performance evaluation can greatly
Vibrotlon improve product design. The FFT analyzer's dual-overlay
measurementusing a display makes it easy to compare measurements between
hand-held gnalyzer 111 design lterations.
and Loser Tacho Probe
Type 2981 You can also benchmark competitive and previous

generation products. Use narrow-band analysis to Identify
forcing functions and resonances to aid in setting the
standards for the next generation product.

Measurement Partner Suite BZ-5503 makes it easy to- "'. transfer measurement data to a PC where data viewing,
exporting and archiving complete the analysis and
reporting project,

Metadata

Fig. 11
The Annotations page
showing six user-
defined metadata
items and a pick-list
for the Locatlon entry

m."Im......in Metadata are supplementary information entries about your
Rrojčct025' measurement that make archiving, retrieving and post-processing data
. . --,=-526 easier and more efficient. Examples of metadata are file name, date and
'Sop ayjain lii time, setup and annotations made by the operaton
021 Location

1-=7 In addition you can define the names and types of up to 30 text strings.81 TP Ha118
íg Cerd!tlon tifüisiľš] The entry format may be editable text, a user-defined pick-list, numeric
111 TestNO. -=-r or an index number that automatically increments when a
30 S ts OK measurement is saved.
tel)

Š® Metadata functionality can also be used for sorting measurements in*5]
el Measurement Partner Suite BZ-5503,
- Maladal i
1&/li Ji 

Signal Recording Option BZ-7226

signa 1 Recording Option BZ-7226 enables input signal recording for later playback or analysis. The
recording can be automatic (lasting for the duration of the measurement), controlled manually, or last as
long as the limit level is exceeded. Pre- and post-recording delays and duration limits can be set (FFT
Analysis Software BZ-7230 only). The recording upper frequency limit can be reduced from the full 20 kHz
in four steps to save memory. To optimize memory space or dynamic range, 16- or 24-bit recording
resolution is available.

Signat recording files can be quite large, so you will be directed to store your measurements (and
recording) on a memory card in either of the hand-held analyzer's integrated SD card slot or on an
attached USB stick. Types 2250-W and 2270-W support SDHC cards, which provide memory capacity of up
to 32 GB. The standard recorded .WAV files are easily input into other analysis tools, for example
Brüel & Klfer's PULSE Refiex'• Core.
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Types 2250 and 2270 can send measurement data to Measurement Partner Cloud (MP Cloud)where
projects are immediately available for post-processing,sharing or storage subject to account capacity.
Only authorized users have access to the data when it is the MP Cloud.

You can create a Cloud account by vistting the MP Cloud web service at cloud bl<sv.com.You open an
account,register your analyzer serial numbers and perform a one-time pairing of analyzer and account,

ensuring data security,You can also administer access to the account from the web service and order
subscriptions to increase account capacity.

You can connect the hand-held analyzer to the Internet through modem,LAN or Wi-Ficonnected to
router.In the field,the analyzer can connect through Wi-Fito hotspot on a smart device (Wi-Fi using CF-

card UL-1019 for Gl-G3 and Wireless USB-AAdapter UL-1050 for G4, respectivety).

After measurement is completed and the project is saved,you log the analyzer into the cloud,and projects
are uploaded to the cloud from the analyzer.To do this,you simply need to move your data to the Cloud

folder,which is automatically created when you log on to your account.The data will now be ready for
post-analysis In Measurement Partner Suite by anyone who has access to the relevant Cloud archive.

Po*processing Software

Fig.13  ...-1%57'.-"l .-....'.'-l......-lp

Measurement Partner ./.r......&999..............9. liM
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Measurement Partner Suite BZ-5503,in
its basic configuration,comes with your

hand-held analyzer (see product data
BP 2430).ít is Brüel & Kjeer's state-of-

the-artdataviewingand post-processing
toolbox for environmental noise and

vibration.

The free,basic configuration provides
data archive,preview and export

capabilities,software maintenance a nd
online display.Archives can be stored

locally,on network drives 04
alternatively,in MP Cloud for easy

sharing with anyone on the planet.

Measurement Panner Suite also
merges Field App annotations with the
corresponding instrument project.

Additional valuable data analysis and post-processing tools are avaílable on a time-limited subscription
basis.You only pay for what you need,when you need it,with no penalty should your subscription lapse.

It is also possible to annotate your measurements dírectly on the analyzer using notes,voice
commentaries and images (Type 2270 only).These are transferred to Measurement Partner Suite along
with your measurement data.

Type 2250/2270 Platform Software Modules

Your hand-heldanalyzer has generous hardware and software specifications creating an extremely flexlble
instrument to cover your current and future measurement and analysis needs.For more information on
the entire Type 2250/70 platform,see product data BP 2025.

Standard Software Modules
The following software modules (applications) are included with every Type 2250-V*2270-W analwer:
• Sound Level Meter Software BZ-7222 - standard sound level meter software according to IEC 61672-1/

ANSI
o Frequency Analysis Software BZ-7223 - analyse,in real-time,the 1/1- and 1/3-octave filter bands with a

dynamic range in excess of 135 dB
• 2-channel Option BZ-7229 (Type 2270 only)- rea lize the full potential of your analyzer with 2-channel

functionality for SLM,Frequency Analysis, Logging,Enhanced Logging,and Building Acoustics software
• Tone Assessment Option BZ-7231 - when used in conjunction with the FFT Analysis application,this

software provides an objective in-field assessment of tonal noise components
• Noise Monitoring Software BZ-7232 - for use with Sentinel and Sentinel on Demand

Optional Software Modules
The Type 2250/70analyzer platform allows you to choose different combinations of software moddes.
Modules can be purchased when needed and are delivered as easily installed licenses.In this way your
investment in the analyzer platform is securely protected:when your need for measurements and
analyses expands,the analyzer can accommodate them.Brüel & Kj=- is committed to maintaining an

ever-growing range of Type 2250/70 applications.

For information on the optional software modules,see product data BP 2025.

Measurement Partner
Field App (105/Android}

1 3GMG/WLAN

Direct connection:
USB,LAN or modem 150077
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Configuration Functionality
The table below gives the functionality of Types 2250-W and 2270-W with software included as standard
and with FFT Analysis BZ-7230 and Enhanced Vibration and Low Frequency Option BZ-7234.

Measurements in Sl (metric) or UK/US units
FFT unit seating (RMS, Pwr, PSD, ESD, Peak, P-P)
FFT span from 100 Hz to 20 kHz
Up to 6400 FFT lines
FFT zoom analysis
Tolerance windows with check against preset Ilmits
Integration to velocity and disp[acement, frequency domain
Integration to vetocity and displacement, time domain
Band-limited velocíty and displacement
True peak-to-peak disp.lacement
Crest factor including optional 1 kHz high-pass filter
RPM measurement from exteniat tacho probe
Tacho pulse embedded in recording
Peak partie:e velocity (PPV)
Human vibration filters: Wb, Wc, Wd, We, Wj, Wk, Wh, Wxb and KBF
18-octave velocity for vibration eriteria

* Requires BZ-7226 Recording and PULSE Reflex Type 870x post-analysis software

Accredited Calibration and Hardware Maintenance at Brüel & Kjaer

For Types 2250 and 2270, you can order accredited calibration and choose between DANAK, A2LA, UKAS,
Eichamt (Austria), RvA, ENAC NATA and Inmetro. We recommend you order accredited calibration together
with a new instrument. Should the technician detectthe need for adjustment during calibration, this can be
performed while it is in our hands so you do not have to be without your analyzer. You can minimize the risk
of unexpected costs by purchasing a hardware maintenance contract with a five-year warranty.

General Specifications - Types 2250-W and 2270-W

These specifícatíons refer to Types 2270 and 2250 unless otherwise
stated

Hardware Interface
PUSHBUTTONS
11 buttons with backlight, optimized for measurement control and
screen navigation
ON-OFF BUTTON
Function' Press 1 s to turn on; press 1 s to enter standby; press for
morethan 5 sto switch off
STATUS INDICATORS
LEDs: Red, yellow and green

DISPLAY
Type: Transflective bacI-lit colourtouchscreen 240 x 320 dot matrix
Colour Schemes: Five different - optimized for different usage
scenarlos (day, night, etc.)
Backlight: Adjustable level and time
USER INTERFACE
Measurement Control: Usíng pushbuttons
Set-up and Display of Results: Using stylus on touchscreen or
pushbuttons
Lock: Pushbuttons and touchscreen can be locked and unlocked

USBINTERFACE
USB 2.0 OTG Micro AB and USB 2.0 Standard A sockets for Wireless
USB-A Adapter UL-1050, printer or weather station

MODEM INTERFACE
Connection to Internet through GPRS/EDGE/HSPA modem connected
through the USB Standard A Socket,
Supports DynDNS for automatic update of IP address of host name

PRINTER INTERFACE
PCL printers, Mobile Pro Spectrum thermal printer or Selko DPU 5245/
5445 thermal prínters can be connected to USB socket

MICROPHONE FOR COMMENTARY
Microphone, which utilizes automatic gain control (AGC), Is
incorporated in underslde of analyzer. Used to create voice annotations
for attaching to measurements

CAMERA (TYPE 2270 ONLY)
Camera with fixed focus and automatic exposure is Incorporated in
understde of analyzer.
Used to create image annotatlons for attaching to measurements
Image Size: 2048 x 1536 píx.Is
Viewfinder Size; 212 x 160 pixels
Format: jpg with exif information
SECURE DIGITAL SOCKET
2 x SD sockets
Connect SD and SDHC memory cards

LAN INTERFACE SOCKET Single·channel:>11 h (screen backlight dimmed),>10 h {full screen
• Connector: R.145 Auto„MDIX backlight)
• Speed: 100 Mbps Dual-channel: >7.5 h(fullscreen backlight)
•' Protocol: TCP/IP Battery Cvcle Life: >500 complete charge/discharge cycles

Battery Aging: Approximately 20% loss In capacity per year
INPUTSOCKET Battery Indicator: Remaining battery capacity and expected working
One socket with Type 2250, two with lype 2270
Connector: Triaxial LEMO. Used for Direct input as well as Input with

time may be read out in % and in time
Battery Fuel Gauge: The battery [s equlpped with a built-In fuel gauge,

constant current line dríve (CCLD) power supply which continuously measures and stores the actuat battery capacity in
Input Impedance: žl Mn the battery unit
Direct Input: Max. input voltage: t 14.14 V eak, 10 VRMS for stnusoldat Charge Time; In analyzer, typically 10 hours from empty at amblent
Input slgnals, no damage for signals up to t20 Vpeao Source Impedance temperatures below 30 'C (86 'F). To protect the battery, charging will
Sl kn be terminated completely at ambient temperatures above 40 'C
CCLD Input: Max. input voltage: *7.07 V eak, (no índicatlon for (104 ®F). At 30 to 40 »C, cha,ging time will be prolonged. With Extemal
violatlon of this level), no damage for signals in the range -10 to Charger ZG-0444 (optíonal accessory), typically 5 hours
+25Vpeak Note: lt is not recommended to charge the battery at temperatures
CCLD Current/voltage: 4 mA/25 V below 0 °C (32 °F) or over SO °C (122 °F). Doing this will reduce battery
CCLD Cable Break/Short indication: Checked before and after lifetime
measurements

CLOCK
TRIGGER SOCKET Back-up battery powered clock. Drift <0.45 s per 24-hour period
Connector: Triaxial LEMO
Max. Input Voltage: k20 V eak, no damage forsignals up to +50 V eak Environmental
Input Impedance: >47 kfl
CCLD Current/Voltage: 4 mA/25 V WARM-UP 1-1ME

From Power Off: <2 min
OUTPUT SOCKET From Standby: <10 s for prepolarized microphones
Connector; Triaxial LEMO
Max. Peak Output Level: +4.46 V WEIGHTAND DIMENSIONS
Output Impedance: 50 O 650 g (23 oz) Including rechargeable battery

300 x 93 x 50 mm (11.8 x 3.7 x 1.9") [ncluding preamplifier and
HEADPHONE SOCKET microphone
Connector: 3,5 mm Minijack stereo socket
Max. Peak Output Level: * 1.4V Wireless Connection to Mobile Device
Output Impedance: 32 0 In each channel, short-circuit proof without
affecting the measurement results Spectfícations apply to Wireless USB-A Adapter UL-1050

Sources Input condltioned (galn adjustment -60 to +60 de), playback Operating Frequency: 2.4 GHz
of voice annotatlons and signal recordings (gain adlustment-60 to Data Rate:

0 dB) and playback of recordlngs (gain adjustment -Go to + 60 dB); . IEEE 802.11n: up to 150 Mbps

however max. gain 15 0 da for 16-bit wave files • IEEE 802.115: up to 54 Mbps
• IEEE 802.1lb: upto 11 Mbps

Storage
. 64/128-bit WEP
Encryption/Authentication:

INTERNAL FLASH-RAM (NON-VOLATILE) , WPA-PSK
512 MB for user set-ups and measurement data · WPA2-PSK
EXTERNAL MEMORY CARD Range: The range 15 similar to a standard WLAN unit, typlcally from 10

SD and SDHC Card: For store/recall of measurement data to 50 m (33 to 164'), depending on the environment and the number
of other WLAN transmitters in the area (smaľtphones, WI-FI, etc.)

USB MEMORY STICK Power Requirements: Power Consumption.Il W
For store/recall of measurement data

Software Interface
Power

USERS
EXTERNAL DC POWER SUPPLY REQUIREMENTS Multi-user concept with login. Users can have their own settings with
Used to charge the battery pack In the analyzer jobs and projects totally independent of other users
Voltage: 8 - 24 V DC, rlpple vokage <20 mV
Current Requirement: min. 1.5 A PREFERENCES

Power Consumptíon:. <2.5 W, without battery charging, <10 W when Date, time and number formats can be specified per user
charging LANGUAGE
Cable Connector: LEMO Type FFA.00, positive at centre pin Userinterface in Catalan, Chinese (People's Republic of China),Chinese

(Taiwan), Croatian, Czech, Danísh, English, Flemlsh, French, German,
Hungarían, Japanese, Italtan, Korean, Polish, Portuguese, Romanian,
Russian, Serbian, Slovenian, Spanish, Swedish, Turkish and Ukľalnlan

HELP
Concise context-sensitive help in Chinese (People's Republic of China),
English, French, German, Italian, Japanese, Polish, Romanian, Serbian,
Sloventan, Spanish and Ukrainian
UPDATE OF SOFTWARE
Update to any versíon using BZ-5503 through USB or update via
Internet

EXTERNALAC MAIN SUPPLY ADAPTOR
Part No.: ZG-0426
Supply Voltage: 100- 120,400 - 240 V AC; 47 - 63 Hz
Cennector: 2-pin IEC 320
BATTERY PACK
Rechargeable LMCn battery
Part No.: C18-0061
Voltage: 3.7 V
Capacity: 5200 mAh nominal
Typical Operating Time:

93/129 9 10 94/129

Type 2250-W orType 2270-W
Basic Analyzer BZ-7234 BZ-7230



REMOTE ACCESS Measurement Control
Connect to the analyzer wing:
• Measurement Partner Suite BZ-5503 MANUAL CONTROLS
• Measurement Partner Field App (ios or Android smartphone app) Reset, Start, Pause, Back-erase,Continue and Store the measurement
· the 2250/2270 SDK (software development kit) manuaI[y
• a REST interface through HTTP AUTO-START
• an Internet browser suppor·tingJavaScript A total of 10 t[mers allow set up of measurement start times up to a
The connection is password protected with two levels of protection:month ín advance.Each timer can be repeated,Measurementi are
• Guest level:for viewing only automatically stored when completed
· Administrator level:for viewing and full control of the analyzer

BACK-ERASE
CLOUD The last 5 s of data can be erased without resettíng the measurement
Connect to Measurement Partner Cloud on cloud.bksv.comfor
transferring data to an archive in the cloud for storage or easy Measurement Status
synch ronizatlon with Measurement Partner Suite BZ-5503

ON SCREEN
Input Information such as overload and running/paused are displayed on

screen as Icons
DUAL CHANNELS (Type 2270 onty}
All measurements are made from either Ch.1or Ch.2 TRAFFIC LIGHTS
Two independent measurement channels are available on Type 2270 to Red,yellow and green LEDs show measurement status and
enable you to measure varlous parimeters,subject to having a dual- instantaneous overload as follows:
channel application license • Yellow LED flashing every 5 5= stopped,ready to measure

• Green LED flashing slowly = awaiting calibration siena]
TRANSDUCER DATABASE • Green LED on constantly = measuring
Transducers are descrlbed In a transducer database with Information - Yellow LED flashíng slowly = paused,measurement not stored
on Serial Number Preamplífler ID,Nominal Sensitivity,CCLD Requíred · Red LED flashing quickly = intermittent overioad,calibration failed
and Weight.
The analogue hardware is set up automatically in accordance with the NOTIFICATIONS
selected transducer Sends an SMS or email daily at a spectfíed time or if an alarm condition

Is fulfilled
Calibration Alarm Condítions:

, Disk Space below set valueInltíalcalibration is stored for comparison with later calibrations.For • Trig.Input Voltage below set valueaccelerometer Types 4397-A, 8341, 4533-8,4533-8-001,4533-8-002, - Internal Battery enters set state4534-8, 4534-8-001, 4534-8-002,8344, 8347„C,and 8324,the lower - Change in Measurement Statefrequency limit will be optimlzed to match the specificatlons for the • Reboot of analyzeraccelerometer.
Initiat calibrations for each transducerare stored for comparison with Annotations
later calibratíons

ELECTRICAL
Uses internally generated electrical signal comblned with a typed-in
value of microphone sensitivity
MECHANICAL
Using Calibrator Exciter Type 4294 or custom calíbrator

DIRECT ELECTRICAL
Using an externat voltage reference

CALIBRATION HISTORY
Up to 20 of the last calibrations made are listed and can be viewed on
the analyzer

VOICE ANNOTATIONS
Voice annotations can be attached to measurements so that verbal
comments can be stored together with the measurement

Playback:Playback of voice annotations can be listened to using an
earphone/headphones connected to the headphone socket

Gain Adjustment:-60 dB ta +60 da

TEXT ANNOTAT[ONS
Text annotatíons can be attached to measurements so that written
comments can be stored with the measurement
GPS ANNOTATiONS
A text annotatlon with GPS information can be attached (Latltude,

Longitude,Altitude and position error).Requires connection to a GPS
receiver
IMAGE ANNOTATIONS ÜYPE 2270 ONLY)
Image annotatlons can be attached to measurements.images can be
vlewed on the screen

Data Management
METADATA
Up to 30 metadata annotations can be set per project (text from
keyboard or text from pick list,number from keyboard orauto-
generated number)

Measurements
PROJECTTEMPLATE
Defines the display and measurement set-ups. Set-ups can be locked DUAL-CHANNEL MEASUREMENTS (TYPE 2270 ONLY)
and password-protected Two independent measurementchannelsare available on Type 2270 to

enable you to measure v.rlous parameters,subject to having a dual-PROJECT channel application licenseMeasurement clata stored willh the project template
REFERENCE ENVIRONMENTAL CONDITIONSJOB AirTemperature:23 °CProjects are organízed In jobs. Static Pressure:101.325 kPa

Explorer facilities for easy management ofdata (copy, cut, paste,
delete, rename,open project,create job,set default project name) Relative Humldity:50%

----
Broadband Analysis Instantaneous GPS Data:
DETECTORS Latitude Longitude
Parallel detectors on every measurement: RPM MEASUREMENT
• Detector 1:Broadband detector with two exponentiat time RPM is measured on the signal connected to Trígger input when Tacho

weightings (Fast, Slow) is setto On
• Detector2:Broadband detector (1 k- 20 kHz}w[th two exponentlal Range:1 to 6 000 000 RPM

time weightíngs (Fast, Slow) Gear Ratio:104 to 1038.The displayed RPM is the measured RPM
- One peak detector divided by the RPM gear ratio
· Overload Detector:Monitors the overload outputs of all the

MEASUREMENT DISPLAYSfrequency weighted channels
SLM:Measurement data displayed as numbers ofvarious sizes and one

MEASUREMENTS quasi-analog bar
For Display and Storage: Measured sound data are displayed as dB values,vibration data as dB
Start lime Stoplme Overload % values orín physícal uniti (Sl uniti (m/sz) or US/UK untts (g)), direct

data as voltage In dB or V,housekeeping data as numbers in relevant
Elapsed Time Time Remaining format.
aLinear aLIn(11-20kHz) Instantaneous measurement Lxf or Fast Inst is displayed as a quasl-
aFast max aF max(lk-20kHz) analog bar
aSIow max aS max(lk-20kHz}

.Fast min aF min(lk-20kHz) Frequency Analysis
aPeak aTpeak

Conforms with the foltowing national and International standards:
STANDARDS

Crest Factor Avg.RPM
Linear(fl-f2)* • IEC 61260-1 (2014), 1/1„octave Bands and 1,8-octave Bands,Class 1

• IEC 61260 (1995-07) plus Amendment 1 (2001-09), 1/1-octave Bands
* where fl and f2 are frequency bands in the spectrum and 0-octave Bands,Class 0

• ANSI Sl.11-1986,1/1-octave Bands and 18-octave Bands,Order 3,Spectra: Type 0-C
Linear Fast max. Slow max. · ANSI Sl.11-2004, 1/1-octave Bands and 18-octave Bands,Class 0
Fast min. Slow min. • ANSI/ASA Sl.11-2014 Part 1, 1/1-octave Bands and 18-octava

Bands,Class 1Only for Display as Numbers or Quasi«analog Bars:
aFastlnst aF Inst(lk-20kHz) CENTRE FREQUENGES
aSIow Inst aS Inst(11-20kHz) 1/1-oct.Band Centre Frequencies:8 Hz to 16 kHz

18-oct.Band Centre Frequencies:6.3 Hz to 20 kHzInst RPM Trig.Input Voltage

Software Specifications - FFT Analysis Software BZ-7230

Specificatlons for FFT analysis are given for the analyzer with software
BZ-7230 installed and fitted with one of the recommended transducers

(see table below)
FFTANAlYSIS
Sampllng Frequency:Downsamplíng from 51.2kHz
Frequency Span:100 Hz,200 Hz,500 Hz,1 kHz,2 kHz,5 kHz,10 kHz,
20 kHz

Lines: 100,200, 400, 800, 1600, 3200,6400'
Zoom Centre Frequency:Can be set so that the Frequency Span Is
placed in the range 0 to 20 kHz

Spectrum:Averaged and Maximum
Pre-weighting:Z (none), A,B or C (microphone Input only)

Measuring
Measurements can be manually started and stopped using a
pushbutton or an external signal
EXPONENTIAL AVERAGÍNG
With an averaging time of up to 999 spectra,measured with Hanning
window and 67%overlap
LINEAR AVERAGING
Up to 8388607 spectra measured with Hanning window and 67%
overlap
Triggered Start

* The a.tual number of lines Is one more than stated,to provide symmetry
around the centre frequency.

BZ-7230 has only one measuring range but the spurious level depends
on the peak level of the signst. Therefore,two specIfícations are given.

TRANSIENTSIGNALTYPE
Linear avenging of up to 32767 triggered spectra measured with
rectangular window and 0% overlap
CONTINUOUS SIGNALTYPE
Linear averaging of up to 32767 spectra measured with Hanning
window and 67% overlap.Up to 32767 spectra are averaged on each
trigger

TF:IGGERS
Detay:From 16383 samples before the trigger time to 300 seconds

after
Hold Off'0 to 300 s

Interna! Trigger:Uses the time signal from the measurement
transducer.The Internal Level is set in the re evant measurement units

External Trigger:Uses the Trigger Input.The External Level Is set In the
range -20 to 20 V
Offset at Trigger Input.Typically between -70 mV and 200 mV
Hysteľesis (onty for External Trigger):0 to 10 V
Slope [only for External Trigger): Rising,Falling

MEASUREMENT RANGE
(See table below)

The lower limit of the measurement range is influenced by self-
generated random noise and self„generated tones called spurious

signals.The influence of the random part can be reduced to a level
below the spurlous sígnals by selecting a small analysis bandwidth

(small span and manny lines). Therefore,the tower limit is specified as
the maximum Peak level of the spurlous signal lines

One for högh levels,where the upper limit is the overload limit,and one
for low levels
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The Typical Frequency Responseshows the tl d B limits for Direct Input
and mlcrophones, and the +10% limits for acceterometers

RPM MEASUREMENT
RPM Is measured on the slgnal connected to Trigger input when Tacho
1, setto On
Range: 1 to 6000000 RPM
Instantaneous RPM: Instantaneous RPM is only displayed (and not
stored)
Average RPM: Displayed and stored together with each Spectrum
result. In Unear Averaglng It is an aver'age over the same time as the
spectrum. In Exponential averaging it Is the last measured RPM
Gear Ratio: 10 5 to 1038.The displayed RPM are the measured RPM
divlded by the RPM Gear Ratio

OVERLOAD
Instantaneous Overload: Instantaneous overload is displayed as an
icon on the display and is also indicated by the traffic light
Spectrum Overload: Displayed and stored together with each
spectrum resuit
DISPLAY SPECTRA
Two spectra superimposed
Scaling: RMS, Peak, Peak-to-Peak, Power, PSD, ESD
Reference Spectrum: Compare spectrum to stored (measured)
reference
Axis: Logaríthmic or linear Y-axis; Logarithmic or linear X-axis
X-axis: Display full frequency range or expand the X-axis until only 20
FFT lines are dlsplayed. Scrolt available
Y-axis Display Range: 5, 10,20, 40, 60, 80, 100, 120, 140, 160, 180 or
200 dB. Auto-zoom or Auto-scale available
Digital Post-weighting: Z (none) or A-weighting'
DISPLAY PARAMETERS
Sound: Sound pressure level in dB
Vibration: Acceleration, velocity or displacement in dB or physícai
units. 51 units (m/52, m/s orm) or US/UK unit, (g, m/s or Mil)
Direct: Vokage In d B or V
CURSORS
Readings:Total level withIn the spectrum
Frequency Correction: For spectra measured with a Hanning window,
spectral peaks are Interpolated to a hlgher precision
Main: Reads level versus frequency
Symmetricat Delta and Delta: Defínes lower and upper frequency limit
for any part of the spectrum and cakulates the level sum within that
frequency range
Harmonic: Identifies fundamental frequency and harmonics In the
spectrum and cakulates the Total Harmonic Distortíon' (THD)

* M{crophone input only.

Reference: Reads the dlfference between the main cursor Y-value and
the reference cursor Y-value

TOLERANCE CHECK
Tolerance Window: Determlnes the upper and lower levels and the
top and bottom frequency at which the spectrum Is checked. The check
caneitherbe made onalithe FFT Lines within the specified range or on
the Delta Sum of the lines.
The followlng parameters are measured for check on Delta Sum with
exponential aveľ2glng
- Delta Sum
· Max Delta Sum
· RPM at time for Max Delta Sum
. LAF at time for Max Delta Sum
· FFT Spectrum at time for Max Delta Sum
Up to 10 tolerance windows can be specífled per template.
Single Values Check: lolerances can be set for the parameters: LAF,
Instantaneous RPM, LA,q and Average RPM
Indicatlon: Results for each to[erance window and for the four single
values can be displayed, An Overall Result (combination ofall results)
and a Latched Resuit (latched during measurement) can be dlsplayed
and are Indlcated in the status panel.
When tolerance limit, are violated, a recording can be started (license
for BZ-7226 requtred) and a 3.3 V DC signal (above upper limit), a
-3.3 V DC (be ow lower limit) or a signal alternating between 3.3 V and
-3.3 V (both above and below límits) can be output to the Output
Socket

BAR GRAPH
LAF, LZF, Total of Spectrum and Delta Sum can be displayed on a bar
graph with indication of Max Delta Sum and Upper and Lower Limits.
Forengineering units, the axison bargraph can be logaritimkor linear
and can be zoomed

Broadband Parameters
Broadband pal-ameters are measured slmultaneously with the FFT
parameters, howevel; their measurement starts when the Start/Pause
pushbutton Is pressed and it ends at the nearest whole second after
the end of the FFT measurement.
When Type 2250/2270 is fitted with an accelerometel; the following
broadband parameters can be displayed in engineering units:
• LXeq
• tyeq
. U(Fmax
0 LYFmax
. LXFmin
. LYFmin

t Total Harmonic Distortion (THD) is the sum{in %) of all the hannonícs relative
to the sum of the fundamental and all the harmonics.

----11' 
• CVpeak
. LXF
· ĽYF

Software Specifications - Enhanced Vibration and Low Frequency Option BZ-7234

Enhanced Vibration and Low Frequency Option BZ-7234 is enabled with a separate license. It adds human vibration parameters, and integration
and double integratlon of the acceleration signal for vibration and displacement parameters to Sound Level Meter, Frequency Analysis, Logging
and Enhanced Logging Software and adds low frequency 1/1- and 1,13-octave analysis to Frequency Analysis, Logging and Enhanced Logging
Software

General Vibration
Speciflcations for general vibration parameters apply to Type 2250/
2270 fitted with an accelerometer

Analysis
Conforms with the following International standards:
· ISO 2954
• ISO 10816 series

Human Vibration
Speciflcations for Human Vibration parameters apply to Type 2250/
2270 fltted with an accelerometer.

Standards
Conformswith the following International Standards:
- ISO 8041:2005
• ISO 5349-1
· ISO 2631 series
• DIN 45669-1:2010-09

Analysis
DETECTORS
Two broadband detectors can each be set to one of the weightings:
Acc LInear Vel 0.3-1000 Hz Vel 1- 100 Hz
Wb WC Wd

We Wj Wh

Low Frequency 1/1- and 1/3-octave Analysis

Frequency Analysis
CENTRE FREQUENCIES
1/1-oct. Band Centre Frequencles: 1 Hz to 16 kHz
18-oct. Band Centre Frequencies: 0.8 Hz to 20 kHz

Standards
Conforms with the following National and International Standards:
* lEC 61260-1 (2014), 1/1-octave Bands and 1/3-octave Bands, Class 1
• (EC 61260 (1995-07) plus Amendment 1 (2001-09), 1/1-octave

Sands and 1,9-©ctave Bands, Class 0

Analysis
DETECTORS
Addition to the Acc Linear and Acc lk - 20 kHz settings for the two
broadband detectors:
Ve13 - 20000 Hz Vel 0.3 - 1000 Hz Ve110-1000 Hz
Vel 1-100 Hz Dis 10 - 1000 Hz Dis 30-300 Hz
Dis 1 - 100 Hz

The weightíng for the peak detector can be set to one of the settings
chosen for the broadband detectors or Acc Linear
The weighting for the spectrum detectors can be set to Acc Linear or
Vet 3 - 20000 Hz, Vel 0.3 - 1000 Hz, Vel 10 - 1000 Hz or Vel 1 - 100 Hz
Single Values for Display and Storage: Peak-Peak for displacement

Wk W. Wxb

Whb Wmb

Wmb ís the band limitíng part of Wm· Whb is the band limiting part of
Wh and W,b Is the band limiting part of \Mb. WC' \Á/ď We, Wj and Wk
The weighting for the peak detector can be set to one of the settings
chosen for the broadband detectors or Acc linear.
The weighting forthe spectrum detectors can be set to Acc Linear or
Vel 0.3- 1000 Hz orVel 1 - 100 Hz

MEASUREMENTS

Single Values for Display and Storage:
MTV\r KBFmax KBFTm

Peak-Peak
Single Vatues for Display Only:
aW,ls KBF

· ANSI Sl.11-1986,1/1-octave Bands and 18-octave Bands, order 3,
Type 0-C

. ANSI Sl.11-2004,1/1-octave Bandsand 18.octave Bands, Class 0
• ANSI/ASA Sl,11-2014 Part 1, 1/1-octave Bands and 18-octave

Bands, Class 1

Vibration Measurements
Brüel & Kjmr recommends Low-level Accelerometer Type 8344 for low-
frequency vibration measurements

Measurementrongeswiththe recommendedtronsducers
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Typical Frequency
Nominal Spuľious Free Dynamic Spurlous Free Dynamic Response

Transducer Sensitivity Range for High Levels Range for Low Levels Low Frequency:
Extended/Normal

4397-A 1 mV/(m/s2) 3 mm/sz -Skin/s2Pěak 300 wn/s2 -75 m peak 1.25,5.3 Hz- 20 kHz
4533-B
4534-8 1 mV/(m/52) 3 mm/52 -5 km/s21'eak 300,lm/,2 -75 m/slpeak 0·28.3 Hz - 12.8 kHz

4533-8-001 10 mV/(In/sz) 300 jim/,2 - 500 m/52peak 30 Im/s' - 7.5 m/52 0.26.3 Hz- 12.8 kHzPeak
4534-8-001
4533-8-002

50 mW(m82) 60 Um/sz - 100 m/32pek 6 Bm/52 - 1.5 m/52Pe,k 0·2/6.3 Hz - 12.8 kHz4534-8-002
8341 lo mVAm/,2) 300 jim/sz- 500 m/52}*.ak 80 11!n/52 -7.5 m/sapeak 0.7/6,3 Hz- 10 kHz
8344 250 mV/(m/52) 12 tim/52 -20 m/52Peak 1.2 Mm/,2 -300 mm/szpeak 0·2/6.3 Hz -3 kHz

8347-C + 2647-D l mV/(m/52) 3 mm/52-7 km/szp„k 300 im/52 -75 m/52Peak 1,2303.8 Hz- 12.8 1Hz



Sof varefpecitkations-fignaIRecording ptionBZ-7226  
Signat Recording Optiin BZ-7226 is enabled with a separate license.
For data storage,signal recording requires:
· SD Card
• USB Memory Stick
RECORDED SIGNAL

A-, B, C-or Z-weighted sound slgnal from the mlcrophane or
acceleration signal from the accelerometer
AUTOMATIC GAIN CONTROL
The average level of the slgnal Is kept within a 40 dB range,or the gain
can be Ňxed
SAMPLING RATE AND PRE-RECORDING
The sígnat is buffered forthe pre-recording of the signal.This allows
the beginning of events to be recorded even if they are only detected

jater.

Specifications - Measurement Partner Suite BZ-5503

BZ-550315 induded with Types 2250 and 2270 for easy synchronization
of setups and data between the PC and hand-held .nalyzer. BZ-5503 is
supplted on ENV DVD BZ-5298

PC REQUIREMEN TS
Operating System: Windows®7, 8.lor 10 (all In 32-bit or 64„bít

versions)
Recommended PC:
• Intele Core™13
• Microsoft®.NET4.5
. 2 GBofmemorý
• Sound card
. DVD drive
- At least one avaílabie USB port

•Solid State Drive
ONLINE DISPLAY OF TYPE 2250 2270 DATA
Measurements on the analyzer can be controlled from the PC and
displayed online with the PC,using the same user interface on the PC
as on the analner

Display:1024 x 768 (1280 x 800 recommended)

DATA MANAGEMENT
Explorer:Facilitíes for easy management of analwers,users, jobs.

projectsand project templates (copy, cut, paste, delete, rename,
create)

Data Viewen View measurement data (content of projects)
Synchronizatlon:Project templates and prc)Jects for a speclfíc user can

be synchronízed between PC and analyzer and between local and cloud
archives.Measurement Partner Suite BZ-5503 merges Measurement

Partner Field App annotations wkth the corresponding analyzer proJect

USERS
Users ofType 2250/2270 can be created or deleted
EXPORT FACILITIES

Excel®:Projects (or user-specified parts)can be exported to Microsoft®
Excel®(Excel 2003 - 2016 supported)

Memory [KB/s) 16-bit

Memory (KB/s) 24-bit

PLAYBACK
Playback of signal recordings can be listened to using the earphone/
headphones connected to the headphone socket
RECORDING FORMAT
The recording format is either 24-or 16-bit wave files (extenston .wav)
attached to the data in the project,easily played back afterwards on a
PC using BZ-5503,Type 7820 or 7825.Calibration information and
possible tacho trigger information are stored ín the .wav file allowing

BZ-5503 and PULSE to analyse the recordings

Functions
Manual Control of Recordlng:Recording can be manually started and
stopped during a measurement using a pushbutton or an externa[
signil
Automatic Control of Recording:Start of recording when
measurement is started.Minimum and Maximum recording time can
be preset

Brüel & Klaer Software:ProJects can be exported*to PULSE Reflex

POST-PROCESSING
Measurement Partner Suite is a suite of modules,including post-
processlng tools for data acquired with Type2250/2270.The followíng

post-processing modules are avatlable:
• Logging Module BZ-5503-A
• Spectrum Module BZ-5503-8
• WAV File Analysis Module BZ-5503-C
These modules help to assess logging data and measured spectra,such
as calculatlng contrlbution from markers on a logging profile or
correcting spectra for background noise

HAND-HELDANALYZER SOFTWARE UPGRADES AND LICENSES
The software controls analyzer software upgrades and licenslng of the

ana'wer applications

INTERFACE TO HAND-HELDANALYZER
USB,LAN or Internet connection

UCENSE MOVER
To move a license from one analyzerto another use BZ-5503 together
with Ucense Mover VP-0647
LANGUAGE
User Interface in Chinese (People's Republic of China),Chinese

(Taiwan), Cr.atian, Czech, Danish, English, Flemish, French, German,
Hungarian, Japanese,Italian, Korean,Polish, Portuguese,Romanian,

Russian, Serbtan, Sioventan,Spanish, Swedísh,Turkish and Ukrainian
HELP
Concise context-sensitive help in English

* Not all data are avaitable in all exports.The data exported are dependent In
the type and target of the export.

Ordering Information
To measure vibration,orderthese analyzer and software module

combinations:
Single-Channel Measurements

Type 2250-W Hand-heldAnalyzer
with one or both of:

BZ-7230 FFT Analysis Software
BZ-7234 Enhanced Vibration and Low Frequency Optlon

Dual-Channel Measurements
Type 2270-Vll Hand-heldAnalyzer (twochannel)
with one or both of:

BZ-7230 FFTAnalysis Software
BZ-7234 Enhanced Vibration and Low Frequency Option

Both Types 2250-Wand 2270-WInclude the following as standard:
Software:

· BZ-7222:Sound Level Meter Software
• BZ-7223:Frequency Analysís Software
· BZ-7231:Tone Assessment Optíon
• BZ-7232:Noise Monitoring Software
- BZ-7229: 2-channel Option (lype 2270-Wonly)

Software and Accessories Avallable Separately
SOFTWARE MODULES

BZ-7224 Logging Software
BZ-7225 Enhanced Logging Software

BZ-7225-UPG Upgrade from Logglng Software BZ-7224 to
Enhanced Loggíng Software BZ-7225 (does not
Include memory card)

BZ-7226 Signal Recording Option
BZ-7229 2-channel Option (Type 2270 only)

PC SOFTWARE
BZ-5503-A Measurement Partner,Logging Module
BZ-5503-B Measurement Partner,Spectrum Module
BZ-5503-C Measurement Partner,WAV File Analysis Module
BZ-5503-D Measurement Partner Field App for iOS and

Android (free download at App Store®and Google
Play")

BZ-5503-E Meďsurement Partner Cloud Entry Level,free cloud
storage

BZ-5503-F-012 Measurement Partner Cloud Basic,basic cloud
storage subscription for one year

BZ-5503-G-012 Measurement Partner CIoud Professional,
enterprise cloud storage subscription for one year

Type 7825 Protector™- calculation software of personal noise
exposure

MEASUREMENT ACCESSORIES
Type 4397-A Accelerometer,with 1 MV/m,4sensitivity sultable

for high-frequency and high-level measurement,
with M3 connection

Type 4533-B Accelerometer,general purpose,with l mv/ms-2
sensitivíty and 10-32 UNF,side connection

Type 4533-8-001 Accelerometer,sultable for low-level measurement,
10 mV/ms-2and 10-32 UNF,side connection

Type 4533-8-002 Accelerometer,suitable for very low-level
measurement,50 mwm,4and 10-32 UNF,side

connection
Type 4534-8 Accelerometer,general purpose,with l mv/ms 2

sensltivity and 10-32 UNF,top connection
Type 4534-8·001 Accelerometer,sultable for low-level measurement,

10 mV/ms-2and 10-32 UNF,top connection
Type 4534-8-002 Accelerometer,suitable forvery low-level

measurernent,50 mv/ms-2and 10-32 UNF,top
connection

Accessories:
• FB-0679:Hinged Cover (Týpe 2250 only)
• FB-0699:Hinged Cover (Type 2270 only)
• QB-0061:Battery Pack

•ZG-0426: Mami Power Supply
· Accessory Kit UA-1710-DOl including:
- KE-0441:Protective Cover for Hand-heldAnalyzer
- UL-1050:Wireless USB-A (M) Adaptor
- UA-1651:Tripod Extension for Hand"heldAnalyzer
- UA-1654:5 Extra Styli
- UA-1673:Adaptor for Standard Tripod Mount
- DH-0696:Wrist Strap
- DC)-0594:Protection Plug for Hand-heldAnalyzer without

Preamplifier
- AO-1494: Cable,USB 2.0, USB-A (IVI) to USB-micro-B (M) black,

1.8 m (5.9 ft), max.+70 t (158 °Fl
- BZ"5298: Software,Environmentat Software DVD

These accessorles are also avallable separately

Type 8324 Plezoelectric Charge Accelerometer,industrial,with
1 pC/ms-2sensíttvity and 2-pln *16-27 UNS
connection

Type 8341 Accelerometel;industrial,with 10.2 mV/ms-2
sensitivity and MIL-C-5015 top connection

Type 8344 High-sensitivity Accelerometer,with 250 mv/ms-2
sensltivity and 10-32 UNFside connection

Type 2647-D-004 Chatge-to-CCLDConverter with Integrated cable
and connectors for AccelerometerType 8324 and
Type 2250/2270;80 Hz - 10 kHz

MISCELLANEOUS
Type 2981 Laser Tachometer Probe
Type 4294 Calibration Exciter

UA-0588 Trlpod Adaptor for %" Mkrophone/Preamplifier
Assemblies

UA-0801 Small Tripod
UL-1009 SD Memory Card
UL-1017 SDHC Memory Card
ZG-0444 Charger forQB-0061Battery Pack
OS-0007 Tuba of Cyanoactylate Adheslve
UA-0642 Mounting Magnet for accelerometer 10-32 UNF

mounting
UA-1077 Mounting Magnet for accelerometer M3 mounting

YJ-0216 Beeswax for mounting accelerometer
KE-0440 Travel Bag
KE-0459 Shoulder Bag

CABLES
AO-0440-[-015 Signal Cable,LEMO to BNC,1.5 m (5 ft)
AO-0701-D-030 Accelerometer Cable,LEMO to MS,8 m (10 ft)
AO-0702-D-030 Accelerometer Cable,LEMO to 10-32 UNF,3 m

(10 ft)
AO-0722-D-050 Accelerometer Cable,LEMO tc MIL*5015,5 m

(16 ft)
AO-0726-D-030 Cable for Laser Tachometer Probe,LEMO to SMB,

3 m (10 ft)
AO-0726«D-050 Cable for Laser Tachometer Probe,LEMO to SMB,

5 m (16 ft)
AO-0727-D-015 Signal Cable,LEMO to BINC Female,1.5 m (5 ft)

!

-

16 32 96

24 48 72 144

99/129 15 16 100/129

3

Sampling Rate (kHz) 8 16 24 48
Maximum Pre-recording (s) 470 230 150 70

16-bit

Maximum Pre-record Ing {s) 310 150 96 43
24-bít



Service Products
2270-CA[ Accredited Initiat Calibration ofType 2270
2270-CAF Accredited Calibration ofType 2270
2270-CTF Traceabte Calibetion of Type 2270
2270-TCF Conformance Test ofType 2270, with certificate
2250-CAI Accreditec! tnitial Calibration ofType 2250
2250.CAF Accredited Calibration of Type 2250

-CTÝ Traceable Calíbmtton ofType 2250
·TCF Conformance Test ofType 2250, with certificate
CAF IEPE Accelerometer, Accredited Calibration

-CTF ]EPE Accelerometel; Traceable Calibration

Brü, 1 & KWB, Sourd & Vlbrttlón ME,Eür,mint A/S
   ü ";2 Ct= 'ph»"/*4517412»«0·F.":+45,5,014«5
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PRODUCT DATA

Hand-heldAnalyzer Types 2250 and 2270 for Building Acoustics Measurements
with Building Acoustics Software BZ-7228

Building Acousticsis the assessment ofsound insulation in buildings r •=1••s•=V•mmm:sr · Um•

and building elements.It Is important for the we[1-being of people Ir- i in their homes,workplace or public venues,thus minimum ,
standards are set in the building ľegulations of each country. r.

BZ-7228 software is available for Hand-heldAnalyzer Type 2250
and Type 2270.It provides the flexlbility and ease of use and is
optimizedfor field rather than laboratory measurements

Type 2270 analyzers with 2-channel Option BZ-7229 can be used as
2-channel building acoustics analyzers.BZ-7229 is a standard

application included on all new Type 2270 analyzers.

Back at the office,Qualifier Type 7830 o#ers versatile post-
processing and reporting ofyour measurement results

For customers only requiring reverberation time measurements,

Reverberation Time Software BZ-7227 Is also available.Please ' . 1contact your Brüel & Kjer representativefor details.
;

Uses and Features

Uses (BZ-7228)
• Measurement of:

- Airborne sound insulation
- Facade sound insulation
- Impact sound insulation

Features (BZ-7228)
• Complete hand-held building acoustics analyzer
0 Built-inpink and white noise generator
• Measures source and receiving room level spectra:

- Equalization of sound source spectra
- Parallel or serial measurements

• Meastres reverberation time spectra:
- Impulse and Interrupted Noise methods

• Measurement position management
• Cakulates final results on the spot ISO 16283,ISO 140 plus

13 national standards
• Measurementquality indicators

vy \
1 :=1*

4 N...

-l --,1

L \
*

080002  

• Colour touch screen user interface
• Signal recording,voice commentary and integrated camera

(Type 2270 only)to document test environment
• Single-channel measurements (Types 2250 and 2270)
• 2-channel measurements (Type 2270 only,requires BZ-7229

which is included on all new Type 2270 analyzers)

Uses (Type 7830)
0 Building acoustics calculation
• Report generation
• Data archlving

Features (Type 7830)
• Building acoustics results calculation
• Analysis and report generation in one application
• Automatic data integrity checkíng (smileys)
• ISO plus 13 national standards

Brüel & Kleer 4/h

--l-- ---- 
The Hand-heldAnalyzers

Fig.1
Hand-hddAnalyzer

Týpes 2250 and 2270

..:: Types 2250 and 2270 are robust,hand held analyzer

11 i f\
vibration measurement applications.Their uses range

*- platforms designed to host a wide range of sound and

from assessíng environmental and workplace noise to
l. -1 W „ _ ; · ' industrial quality control and product development

(product data BP 2025).

»*''d =:t et ; r  l h   '  mikn* r ZtN....0 " 11*'-T 19- Their colour touch screens show the analyzer setup,
 P '·' *A-•.= status and data at a glance,and with a tap of the stylus,*Sbi  3    ,t  ] i indicator,positioned centrally on the pushbutton panel,you can make quick selections.The "traffic light"

';I -„a= shows you the current measurement status,even from a
distarce.

Robust - the hand-heldanalyzers are built for the tough environment of field measurements.They will
work reliably in rain, dust, heat, frost,and during day or night.

To document your measurement,you can add spoken or wrltten comments and make signal recordings
during any measurement.

Note:Signal recordings require Signal Recording Option BZ-7226.

Type 2250 is a single-channel analyzer,While Type 2270 is 2-channel and has additional features such as a
built-incamera (allowing you to attach photos to your measurements).

Tasks in Building Acoustics
Fig.2

Typical configuration
for building acoustics

measurements:sound
source, ampllfier,

analyzer (including
signat generator)and
Pcfor reporting

2250/2270
ái# 4292·LOmnIPower with BZ-7228 r=)ü, Building Acoustics \LJ
 - 2734-APower Amplifier Soflware 7830

AI lii ' 11,1mil -AA ' 'Idliľ'É r«Or
Cü.. ··ái,·' -, 8:

2 5 818,1 9 -3---\ 1-=
2734-BPower Amplifier PC

with UL-0256 Wireless Audia System
09006214

Fig.2 shows a typical configuration for the most common task in building acoustics measurements:
airborne sound insulation.

Fig.3 shows a typical airborne task setup using a loudspeaker (emitting pink noise)and a number of
microphone positions to measure the average source room spectrum Ll,and the average receiving room
spectrum U.The average background noise spectrum 82 is aisa measured to verify the true U spectrum.

The average reverberation time spectrum,T2,is measured to correct for the a mount of absorption In the
receiving room. Finally,the single number result (for example:D.-rw)is calculated from the Ll, U,82 and
T2 spectra,and the result can then be compared with the minimum requirements stated in the building

regulations.
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Mg.3 /
Sound source and
mlcrophone posttlons
for meosurlng
airborne sound
insulation

Ll = Source room level
12 = Receíving room
level
82 =Background level
T2 = Reverberaticn
Time

,  ,t-.4 /

Source Room Partition

In Touch with your Measurements

..-/

MI Poil

!;D

Mic Posí ri

..,

*olumi V

The sound level depends on
the position in the rooms, so
several microphone positions
are used to measure the
average of the source room
level, Ll, the average of the
recelving room level U and
the average of the
background noise level 82.
The average reverberation
time T2 is also measured
using several positions.

The spectra required (Ll, U, etc.) can be measured In any order, to sult field conditlons and your
preferences. Fig.4 shows a typlcat building acoustics display when you are ready to measure the first L2
position, with source position 1,

Fig.4
Typícaí single-chatmef Path --%- -

-
Spectrum display
when you are ready to
measure the first L2
position, withsource
position 1

Generator

Meastrement Status

Elapsed Time - -

Spectrum (4) -

Spectrum (Instant,) -

Cursor

YScale -____
Spectrum -

,StandardSmlley

\. 1 '«-=**=»h.- -0- -L-._-- Ta,k
--"!mili,il. /. /  

-  
   

 »
10-D

E
   

E
) 8

94   
  

   l
  Il

d

-, - - --=pkof · 111 500·it: 34.0 0811 - - 44
85- , r .. ·- - Instant. Level

Parameter·--- ----
tla

ř
Parameter -- -- --- - ---r,LAF 48.548.- ··-Meus -------*      m    

Broadband Levels*
- Smileys

, View Tabs

- - Clock

Flg. 5 4..,-, The ínstantaneous (live) spectrum is shown and the high-resolution,
Typica/single-channe/ r,{m,BA\project 003 © f 12: colour, touchscreen shows the setup, status and data at a glance. Using
Oven,iew display 1 4 00:03:06 - -· the stylus (or navigation pushbuttons) you can directly activate the

 Sl:Posl E A-t8 indicated features (except those with dashed lines in Fig. 4). You can
"' check the generator and loudspeaker signal level by tapping the
 Generator Icon to switch the generator on and off.
0 Sl:P[ 3 ---dm
0 Sl:F'091 ---dB ,751
0 SI:Pod ---de 111
0 52:Posl ---dB 1
,0 52:Pon ---dB  
0 92,Pc)53 ---de 4
0 52:POM ---dB 0

k -0...#..AI':12:'Emilii#11  /IL.aliWIIE)ill31111M

Fig.6
Type 2270 connected
to two microphones
through the Dua/
10-pole Adapter

Reverberation Time

Flg. 7
Reverberation time
measurement-
measured uslng the
interrupted noise
method

.

f 3 -
449

1»--Z-----'

ai,f -

....

2-channel measurements (Type 2270 only) are as easy as single-
channel measurements with the advantage that you can reduce the
total measurement time by measuring source and receiver positions
simultaneously or by measuring two positions in the same room
simultaneously.

· - 7.•'"Ir '#VI'I"Il
-6

.- -...1/il-'-/1

Reverberation time (RT) is an Important
parameter describing the acoustic quality
of a room or space. It is Important for
sound levels, speech Intelligibility and the
perception of music. In building acoustics,
it is usedl to correct for the effects of RT on
building acoustics and sound power
measurements.

 Reverberation lime is the decay time for
 soundinaroomaftertheexcitationstops.ltis
r the time for a 60 dB drop in level, but the

4 decayis usually measured over a 20 or 30 dB
.  drop and then extrapolated to the 60 dB

05 range. ltis labelledT20andT30, respectively,
for those two evaluation ranges.

Reverberation time varies between posttions in a room, so it is usua Ily measured at several positíons. The
average can be determined for the RTspectra, or the decays for each frequency band can be averaged and
the reverberation time spectrum then calculated for the averaged decays (ensemble average).

Reverberation time can be measured by using elther impulsive excitation (Schroeder Method), from a starting
pístol or balloon burst, or interrupted noise.

All it takes to measure reverberation time is to press the Start/Pause pushbutton (and burst the balloon in
the case of impulsive excitation). Reverberation times from 0.1 to up to 30 seconds are then measured at
pea k sound levels up to 143 dB. No trial measurements, no overloads, and the 'traffic light' clearly shows
the measurement status from a distance.

A Reverbeľation time spectrum, showing T20 and T30, is shown in Fig. 8 (left). A reverberation decay curve
for a 1/3-octave band is included in Fig. 8 (centre) and an overview of results at one frequency band is
induded in Fig.8 (right).

070141;1
Ricelving Room
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Fig.8
Reverberation time
spectrum (left);
reverberation decay
curve (centre); and
overview of results

(fight)

Calculations

Flo.9
With the required
data miasured,fínal
results are shown,
Includlng the

r*rence curve.
For some results,the
volume of the
recelving room and
the area of the
partition must be
entered
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Standards
Even though the measurement functions (Ll, 0,82, T2)are the same for any building acoustics

measurement,the detailed measurement setup and cakulation procedures depend on your national
building regulations.To ensure that your measurements comply,select the relevant standard before you
save your first measurement.This will automatically activate the required setup for measurement and

cakulation.An overview of the avatlable standards is shown in Table 1 (page 9), and the calculated
parameters in Table 2 (page 10).

Results
In addition to measurement data,you may also need the receiving room volume and the partition area for
some calculations.These can be entered using the stylus or navigation pushbuttons on the appropriate
instrument display page.You may want to reuse some of your eariler measurements (like a T2 spectrum
known from a similar receiving room),to save time.This is also possible,by using a reuse facility in the
Explorer display.

The calculations use a reference
1pgwil.:920307002 ® Freg DIT Ref.a-rve

vck ile V 701,3 pka S 15rný 100 Hz 26,348 0 30.0ce
1*gf. ctn'g··. SKLO 112 490·38 125 Hz 322 63 0 33.068

D: , 1....'.S=Mi') '«elet: 511 3]Ží Žíi
315+11 464&045008

40012 50,68 0 48.0640- ,/ 500 Hz 48,8cia 0 19.028

, . + . »U . .S = :1  Z:41 g :: :Ít
'0. zä.lá' '4"alů» 1.2655 1554: %9:5

:DnTvi 49(13 1,6 *Hz 50,6cb 0 53.0&
21*17 520$0 53.0.5,CITy,+C 17 S 2.551*12 SS.idal 530dB

EnTw«st 4202. * , c U N ,-1 --á·,. '-l#

Mill/.1,0 * ".4 »UÝ'J,%='9"...«L_

curve for frequency weighting of
the sound reduction spectrum,
resulting in a single number like

R'w = 52 dB (the weighted field
sound reduction index according to
the ISO 140-4).This means that
you will know on site whetheryour
construction under test fulfils the
minimum requirementsof the local
building regulations.Examples of
final results are shown in Fig.9.

 

Other Tasks

Wireless Systems
Fig.10

Optional wireless
systems are available
to control the sound
source forairborne
und Impactsound
insulation
measurements

Facade Sound Insulation
Facade sound insulation is a variant of atrborne sound insulation,with its own standards.The "source

room"is the space outside the facade,and the sound source may be road traffic or a loudspeaker
representing outdoor noise.When using traffic noise,the indoor and outdoor sound levels must be
measured simultaneously,requiring 2-channel measurements (Type 2270 only).

Impact Sound Insulation
Impact sound is typkally caused by footsteps,and to measure impact sound insulation a standardized
impact sound source (tapping machine)is placed in the source room.The receiving room levels are
measured as for airborne sound insulation,with severat positions of the tapping machine.Calculations are
like those for airborne sound insulation,except the results represent absolute (not relative)[evels.

40 7**. :petehde ü :11'Znrezel,{SŠ íuddul i,tsthemnüti'513':á=
1 4.0 1 99$. and make it easier for you to control the amplifier when not

i '1 "  in the same room,

r *'*'\ -,
Annotating your Measurement Data

Measurement Partner Field App is the recommended solution for on-site annotation of your
measurement data.

Measurement Partner Field App
Measurement Partner Field App transforms the way you work with your hand-held analyzer.It is an
advanced companion app for the sound and vibration professional offering:
• Remote analyzer control
• Remote display
• Remote annotation of measurement data
• Cloud support

Whenever you stand next to your analyzer to operate it,you disturb the sound field. Therefore,we have
released a field app that lets you stay away from your analyzer.Once your analyzer is powered on,you can
wirelessly connect to it using Wireless USB-AAdapter UL-1050 for 64,Ethernet CF Card UL-1019 for (33.
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Fig. 11
View and edit
annotationsiollected
with the field app

1.--l:Il ready to start, stop and pause your measurement
Once connection is made to the analyzer, you are

4- , from a safe distance. Duríng noise measurements,
- &-' , the instantaneous LAF profile is displayed on the

. · = , - field app. During vibration measurements, the
CZ:

Fast inst. profile is shown.
......,"n.ix•'6  '¤* This aI[ows you to keep an eye on the status of

your measurement without being close to the
analyzer. This is partlcularly Important when low

150281 noise [evels are belng measured such as for Indoor
measurements,

MP Field App supports notes, voice commentary, image, video and GPS annotations. NI annotations can
be uploaded to MP Cloud for merging with the project in Measurement Partner Suite.

It is also possible to annotate your measurements directly on the analyzer using notes, Voice
commentaries and images (Type 2270 only). These are transferred to Measurement Partner Suite along
with your measurement data.

Uploading Measurement Data to Measurement Partner Cloud

Types 2250 and 2270 can send measurement data to Measurement Partner Cloud (MP Cloud) where
projects are immediately available for post-processing, sharing or storage subject to account capacity.
Only authorized users have access to the data when it Is the MP Cloud.

You can create a Cloud account by visiting the MP Cloud web service at cloud.bksv.com, You open an
account, register your analyzer serial numbers and perform a one-time pairing of analyzer and account,
ensuring data security. You can also administer access to the account from the web service and order
subscriptions to increase account capacity.

You can connect the hand-held analyzer to the Internet through modem, LAN or Wi-Fi connected to
router. In the field, the analyzer can connect through Wi-Fi to hotspot on a smart device (Wi-Fi using CF-
card UL-1019 for Gl-G3 and Wireless USB-A Adapter UL-1050 for G4, respectively).

After measurement is completed and the project is saved, you log the analyzer into the cloud, and projects
are uploaded to the cloud from the analyzer. To do this, you simply need to move your data to the Cloud
folder, which is automatically created when you log on to your account. The data will now be ready for
post-analysis in Measurement Partner Suite by anyone who has access to the relevant Cloud archive.

Post-processing Software

Fig. 12 8"/8/.milii......1Meosuľement Partner
Suite BZ-5503

-..K:.·
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Measurement Partner Suite BZ-5503, in
its basic configuration, comes with your
hand-held analyzer (see product data
BP 2430). It is Brüel & Kjer's state-of-
the-art datavíewingand post-processing
toolbox for environmental noise and
vibration.

The free, basic configuration provides
data archive, preview and export
capabilities, software maintenance and
online display. Archives can be stored
locally, on network drives 04
alternatively, In MP Cloud for easy
sharing with anyone on the planet.

Measurement Panner Suite also

14004511 merges Field App annotations with the
corresponding instrument project.

Additionat valuable data analysis and post-processing tools are avallable on a time-limited subscription
basis. You only pay for what you need, when you need it,with no penalty should your subscription lapse.

Reviewing and Reporting using Qualifier Type 7830

Fig.13
Typlcal building
acoustics projectusing
Type 7830

'13.&*-'tr• r ·Ä.V.lu,4 -' With Qualifier Type 7830, you
. . . . . . , - - - -

Piv »·· /* ,·14/ P' . can view, recalculate, document
»- ,51-", Z.r{,19/0,:,413-'-:-n,Ýr= -l.."-'.... ---l-,-.2:'..... - and report data. Measured and

&-« t . .....
.K.S. ..--'.: calculated data are viewed just
&..,
..==, , as with Types 2250 and 2270.*53: . Qualifier's Project Tree enables..'--,.

easy browsing and copy/pasting

options include adjustment of

across data folders, Selected
data can be displayed as tables,
3D plots and graphs. Editing

ľeverberation decay graphical
1'-2 -2-ä-:-'r·r-r. ''-3 -··14 -- j--2 · · K · „t,LI-,--'--- le-,- ···,-····,-·, -5 alignment, manual data entries,

1 copy/paste data and changlng
the calculatlon standard (where
compatible). Ali changes to data
are annotated accordingly

Qualifier a[so ailows you to report your calculations Cor recalculations) using templates based on specific
standards. Templates are available for a selection of national and international standards. You can also
customize a template to include your company's logo in the report, or create a report from a blank report
template.
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Building Acoustics Measurement Standards-
Table 1 Building acoustics standards supported by BZ-7228 and Quatifier Type 7830

Table 2 Colculited parometers

Basíc
Standards

Cakulated
Parameters

Facade

Cakulated
Parameters

Impact

Calculated
Parameters

ISO 16283
ISO 140
ISO 717

D Dn DnT R' R

ISO 140
ISO 717

ISO
plus:

Dw Dw+C Dw+Ctr
Dnw Dnw+C Dnw+Ctr

Dwa
DnTw R'w or Rw DnTwB

+C +Ctr R'w8
+C50-3150 +CSO.5000 Rwa
+(100-5000 +Ctr5(13150

+Ctrloo·5000 +Ct,·50-SOOO

R'45° R't&·s
DIs,2m Dis,2m,n See ISODis,2m,nT Dtr,2m

Dtr2m,n Dtr,2m,nT

Dis,2m,w
DIs,2m,n,w

Dis,2m,nLW
Dis,2m,nT,w+C

Dis,2m,nT,w+Ctr
Dtr,Zm,w

DtG2m,n,w
Dt#2m,nT,W+C

Dt62m,nT,W+Ctr

R'45°w or R'tes,w
+C +Ctr

+C50.3150 +C5O·5000
+Cl*5000 +Ctr50-3150

+Ctrloc)·5000 +Ctrso-5000

L'nw L'nTw or Lnw
+Ci +C'50-2500

ISO 140
ISO 717

D45°nT
Dis,lm,nT,w+C-Cv
Dtr,2m,nT,w+C-Cv

045°nT,w+Ctr-Cv

NF
531-05x

DnATrose
DnATroute

Rrose
Rroute

DnT45*
DnTtr

DnATroute45°
DnATroute

R'A45°
DIs,2m,nAT

Dtr,2m,nAT
Dtr,2m,A
DIs,Zrn,A

Dis,2m,n,w+C
Dis,2m,n,w+Ctr

R'45°A
R'45°Aav

R'45°Aef
R'45°Atr

R-A
R'Atr

D2m,A
D2m,Aav
D2m,Aef
D2m,Atr

D2m,n,A
DZm,n,Aav
D2m,n,Aef
D2m,n,Atr

D2m,nT,A
D2m,nLAav

D2m,nT,Aef
D2m,nT,Atr

Dis,2m,n,w+C
DIs,2m,n,w+Ctr

GA
GA:K

DnT,A
DnT,A,k

* ISO 16283: Additionallow-frequencymeasuremeni procedure for low frequencles in small rooms.The t. orner and LLF results are used for calculating and
displaying the final results,

Complete System

Brüel & Kjaer provides a wide range of accessories {Fig. 14)to help you build a complete building acoustics
measurement system,such as:
• Power amplifier and a choice of sound sources
• Tapping machine for impact sound insulation measurements
• Trjpods,extension cables and flat cables
• Microphone and cable for 2-channel applications
• Wireless transmission of generator signal and wireless remote control of tapping machine
- Rotating microphone boom
• Calibrators

The combination of cables and accessories necessary will depend on whether it is a single-or 2-channel
measurement,whether wireless transmission of the generator signal is being used and the layout of the

partition and rooms being measured.

* Partlally fulfilled (does not support corcection of the result for the contribution of flanking transmission).
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ľbteasurement Standards
ISO, DIN, ÖNORM,SSUNI,BS,BREW Sla NF NBE CTE NEN NEN'06 ASTM

In
te

rn
at

io
na

l

G
er

m
an

y

Au
st
ri
a

UK

S
w
e
d
e
n

Fr
an

ceŠ2
pS

ISO NBE CTE

pue'Jez !MS

'!eds

spuep@4:aN

vsn ASTM
NEN NEN E336,

150140 ISO 140 5077 5077-2006 1007,
E966,

E1332
Airborne ISO ISO ISOD DnT R DnT DAT NRNNR

plus' plus: plus: FTL

DADA
DnAT DnA tlu NIC

DnTW+C-Cv DnT,A NNlCRA RA Ilu;k
R'A FSTC

R'A

ISO ISO ISO Gi 01LR
plus: plus: plus: Gi 01TL

GA OITC
GA;K

L'nT Ln ISO See ISO LnT Ln ISO
plus: plus: See ISO LnT LnT Ln

Lnw8 LnAT LnATL'nTw8 ICO lIC NISR
Lnw8 LnA LnA

Ai
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ne

Im
Ia

ct
Ra
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ng

Measurement DIN ÖNORM UNI BS BREW SS Sla NF-531 NEN NEN'05 ASTM
Typicat * DnT Dn DnT R' DnT DnAT DnAT Dni,A ílu DIT,A Fn

Parameters rn L'n CIT Ln L'nT DnT L ·n ĽIT LIAT LnAT L'nT /co LIT,A Ln
Lab 10140-2'EN EN55101 8270-1 EN

20140-3 20140-3 20140-3 051 74040-84/3CTE 2008

Field 140-4 EN522104 55100-1 8270-4 2750-4BREW 054,
16283-1 181 74-040·84/4 CTE 2008 5077 5077 E336-9020140-4 -057

EN 055,Facade 140-5 52210-5 55100-3 8270-5 2750-5 181 74„040-84/5 CTE 2008 5077 5077 E966-9020140-5 -057
ENLab 10140-3' 52210-155101 8270-6 2750-6 20140-6 -052 74·040·84/6 CTE 2008

140-7Field 52210-15 5100-2 8270-4 2750-7 EN 056,
16283-2 20140-7181 74-040-84/7 CTE 2008 5077 E1007-11.057

»- 3382-2 52212 5077 5077

Alrborne 717-1 52210-4551004 8270-7 5821-1,BS EN SS- NPR181 -057 NBECA-88CTE 2008 5077 E413-73
-3 717-1ISO 717-1i 5079 E1332-90

Impact 717-2 52210-4 55100-2 8270-7 5821-2 50%-21 181 -057 NBECA-88CTE 2008 5077 E989



Fig. 14
Accessories for
buildingicoustks
measurements
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Ensure traceable measurement history from day one with accredited calibration for your Type 2250/2270.
We recommend calibration at a Brüel & Kjaer ISO 7025 certified laboratory biannually or annually. Any
errors detected during calibration will be repaired prior to returning the Instrument to you.

Compliance with Environmental Standards

C €6 The CE marking is the manufacturer's declaration that the product meets the requirements of the
applicable EU directives

®5 RCM mark indicates compliance with applicable ACMA technical standards - that is,for
telecommunications, radio communications, EMC and EME
China RoHS mark indicates compliance with adminlstrative measures on the control of polilltion caused
by electronic information products according to the Ministry of Information [ndustrles of the People's
Republic of China
WEEE mark indlcates compliance with the EU WEEE Directive

Safety EN/IEC 61010-1, ANSI/UL 61010-1 and CSA (22.2 No.1010.1: Safety requirements forelectrical
equipment for measurement, control and laboratory use

EMC Emission EN/IEC 61000-6-3: Generic emission standard for residentiat, commercial and light industrial
environments
EN/IEC 61326: Electrlcal equipment for measurement, control and laboratory use - EMC requirements
CISPR 22: Radio disturbance characteristics of information technology equipment. Class B limíts
IEC 61672-1, IEC 61260, IEC 60651 and IEC 60804: Instrumentation standards
Note: The above is only guaranteed using accessorles listed in this document

EMC Immunity EN/IEC 61000-6-2: Generlc standard -Immunity for Industrial envtronments
EN/IEC 61326: Electrical equipment for measurement, control and laboratory use - EMC requirements
IEC 61672-1, IEC 61260, IEC 60651 and IEC 60804: Inštrumentation standards
Note: The above is only guaranteed using accessories listed In this document

Temperature IEC 60068-2-1 & IEC 60068-2-2: Environmental Testlng.
Cold and Dry Heat.
Opemting Temperature: -10 to +50 ¤C {14 to 122 °F)
Storage Tempeľature: -25 to +70 °C (-13 to 158 °F)

Hum[dity IEC 60068-2-78' Damp Heat: 93% RH (non-condensing at +40 °C (104 'F}) Recovery time 2-4 hours
Mechanical Non-operating:

lEC 60068-2-6: Vibmtion: 0.3 mm, 20 m/s; 10 -500 Hz
IEC 60068-2-27: Bump: 1000 bumps at 400 rr,/s2
IEC 60068-2-27: Shock: 1000 m/sz, 6 directions
IEC 60529 (1989): Protection províded by enclosures: IP 44'

* With preamplifier extension cable or protection plug connected to the top socket and the hlnged cover protecting the bottom
connectors.

General Specifications

Transducer
SUPPLIED TRANSDUCER
One of the Following Microphones:
• Type 4189: Prepolarized Free-field %" Mícrophone
• Type 4190: Free-field %" Microphone
• Type 4966: Free-field %" Mkraphone
Nominal Open-circult Sensitivíty: 50 mV/Pa (corresponding to -26 dB
re 1 V/Pa) 01.5 dB
Capacltance: 14 pF (at 250 Hz)
SUPPLIED MICROPHONE PREAMPLiFIER
Part No.: ZC-0032
Nomina! Preamplifier Attenuatlon: 0.25 da
Connector: 10-pin LEMO
Extenslon Cables: Up to 100 m In length beb#een the mlcrophone
preamplifíer and Type 2250,4270, without degi'adatlon of the
specificatlons
MICROPHONEPOLARIZATION VOLTAGE
Selectable between 0 V and 200 V

SELF-GENERATED NOISE LEVEL
Typical values at 23 ¤C for nominal mlcrophone open-círcuit sensitlvity:

Hardware Interface
PUSHBUTTONS
11 buttons with backlight, optímized for measurement control and
screen navigation
ON-OFF BUTTON
Functicn: Press 1 s to turn on; press ls to enter standby; press for
more than 5 s to switch off
STATUS INDICATORS
LEDs: Red, yellow and green

DISPIAY
Type: Transflective back-lit colour touchscreen 240 x 320 dot matrix
Colour Schemes: Five different- optimlzed for,dífferent usage
scenarios (day, night, etc.)
Backlight: Adjustable level and time

1308128
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Enclosure

Weighting Microphone Electrical Total
'A' 14.6 dB 12.4 dB 16.6 dB
"B" 13.4 dB 11.5 dB 15.6dB
"C" 13.5 da 12.9 dB 16.2 dB

7 5 Hz-20 kHz 15.3 48 18.3 dB 20.1 dB
'7" 3 Hz-20 kHz 15.3 dB 25.5 de 25.9 da



PowerUSERINTERFACE
Measurement Control:Using pushbuttons

Set>upand Display of Results:Using stylus on touchscreen or
pushbuttons

Lock:Pushbuttons and touchscreen can be locked and unlocked
USBINTERFACE
USB 2.0 OTG Micro AB and USB 2.0 Standard A sockets for Wireless

USB-AAdapter UL-1050,printer or weather station
MODEM INTERFACE
Connection to Internet through GPRS/EDGE/HSPA modem connected
through the USB Standard A Socket.
Supports DynDNS for autimatic update of IP address of host name

PRINTER INTERFACE
Pci printers,Mobile Pro spectrum thermal printer or Seiko DPU 5241
5445 thermal prlnters can be connected to USB socket

MICROPHONE FOR COMMENTARY
Mlcrophone,whlch utilizes automatíc gain control (AGC), is

incorporated in underside ofanalyzer.Used to create voice annotatíons
forattaching to measurements
CAMERA (TYPE 2270 ONLY)
Camera with fixed focus and automatic exposure is incorporated ín
underside of analyzer.
Used to create image an notations for attaching to measurements
Image Size:2048 x 1536 plxels
Viewfinder Size:212 x 160 pixels

Format:jpg with exif information
SECURE DIGITAL SOCKET
2 x SD sockets
Connect SD and SDHC memory cards

LAN INTERFACE SOCKET
- Connectar:RJ45 Auto-MDIX
· Speed:100 Mbps
• Protocol:TCP/IP

INPUTSOCI<ET
One socket with Type 2250;two with Type 2270

Connector:Triaxial LEMO
Input Impedance:21 Míl
Direct Input:Max.input voltage:ž.14.14 Vpeak
CCLD Input:Max.input voltage:*7.07 V eak
CCID Current/voltage:4 mA/25V
mIGGER SOCKET

Connector:Triaxial LEMO
Max.Input Voltage:+20 Vpeak

Input Impedance'>47 kO
Precision:+0.lv

OUTPUTSOCKET
Connector:Triaxial LEMO

Max.Peak Output Level:24.46 V
Output Impedance:50 fl
HEADPHONE SOCKET

Connector:3.5 mm Minüack stereo socket
Max.Peak Output Level:*1.4 V

Output Impedance:32 n in eachchannel

Storage
INTERNAL FLASH-RAM (NON-VOLAn LE)
512 MB for userset-upsand measurement data
EXTERNAL MEMORY CARD
SD and SDHC Card:For store/recall of measurement data
USB MEMORYSTICK
For store/recall of measurement data

EXTERNAL DC POWER SUPPLY REQUIREMENTS
Used to charge the battery pack in the analvzer

Vo[tage:8 - 24 V DC,ripple voltage <20 mV
Current Requirement:min.1.5 A
Power Consumptton:<2.5 W,wíthout battery charging,< 10 W when
charging
Cable Connector:LEMO Type FFA.00,positive at centre pin

EXTERNAL AC MAIN SUPPLY ADAPTOR
Part No.: ZG-0426
Supply Voltage:100 - 120/200 - 240 V AC,47 - 63 Hz

Connector:2-pin IEC 320

BATTERY PACK
Rechargeable Li-Ion battery
Part No.: QB-0061

Voltage:3.7 V
Capacity.5200 mAh nominat

Typical Operatinglime:
Single-channel:>11 h (screen backlight dirnmed);>10 h (full screen

backlight)
Dual-channel:>10 h (fult screen backlight)

Battery Cycle Life:>500 complete charge/discharge cycles
Battery Aging:Approximately 20%loss in capacity peryear
Battery Indicator:Remalning battery capacity and expected working
time may be read out in % and in time
Battery Fuel Gauge:The battery Is equipped with a bulit-infuel gauge,
whlch continuously measures and stores the actual battery capacity In
the batteľy unit
Charge Time:In analyzer,typlcally 10 hours from empty at ambient
temperatures below 30 °C (86 'F). To protect the battery,charting will
be terminated completely at ambient temperatures above 40 'C

(104 °F).At 30 to 40 'C charging time will be prolonged.With External
Charger ZG-oz:44 (optional accessory),typically 5 hours

Note;It is not recommended to charge the battery at temperatures
below 0 "C (32 'F) orover 50 °C (122 °F). Dolng this will reduce battery
Ilfetime

CLOCK
Back-upbattery powered clock.Drift <0.45 s per 24-hour period

Environmental
WARM-UPTIME

From Power Off:<2 min
From Standby:< 10 s for prepolarized microphones
WEIGHTAND DIMENSIONS
650 g (23 oz)including rechargeable battery
300 x 93 x 50 mm (11.8 x 3.7 x 1.91 Including preamplifler and
microphone

Software 1nterface
USERS

Multi-userconcept with login,Users can have thelr own settlngs with
jobs and projects totany Independent of other users
PREFERENCES

Date,time and number formats can be specifled per user
LANGUAGE
User interface in Catalan,Chinese (People's Republic of China),Chinese

(Taiwan), Croatían,Czech, Danish, English, Flemlsh, French, German,
Hungarian, Japanese,Itallan, Korean,Pollsh, Portuguese,Romanian,

Russian, Sevbian, Slovenian,Spanish, Swedísh,Turkish and Ukrainian

HELP
Concise context-sensitive help In Chinese (People's Republic of China),

English, French, German,Italian, Japanese,Polish, Romanlan,Serblan,
Sloventan,Spanish and Ukralnían

UPDATE OF SOFTWARE
Update to any versíon usíng BZ-5503 through USB or update via
Internet
REMOTEACCESS
Connect to the analyzer using:
· Measurement Partner Suite BZ-5503
• Measurement Partner Field App ([OS or Android smartphone app)
• the 2250/2270 SDK (software development kit)
• a REST interface through HTTP
• an Internet browser supportíng JavaScrtpt
The connection is password protected with two levels of protection:
• Guest level:forviewing only
- Administrator level:forvlewing and fu[1control of the ana[yzer

CLOUD
Connect to Measurement Partner Cloud on cloud.bksv.com for
transferring data to an archive in the cloud for storage or easy
synchronization with Measurement Partner Suite BZ-5503

Input
DUAL CHANNELS (Type 2270 only}
All measurements are made from either Ch.1 or Ch.2or both
simultaneously
TRANSDUCER DATABASE
Transducers are described In a transducer database with information
on Serial Number,Nominal Sensitlvity,Polarization Voltage,Free-field

Type,CCLD Required, Capacitance,and additionat information.
The analogue hardware ls set up automatícally in accordance with the
selected transducer

CORRECTION FILTERS
For microphone Types 4189, 4190, 4191, 4192, 4193, 4950, 4952,4964
and 4966,BZ-7228 is able to correct the frequency response to
compensate for sound field and accessories

Calibration
Inrtial calibmtíon is stored forcomparison with later calibrations
ACOUSTIC
Uslng Sound CalibratorType 4231 or custom calibrator.The calibration
process automaticalty detects the calibration level when Sound
CalibratorType 4231 is used

ELECTRICAL
Uses internally generated electľical signat combtned with a typed-in
value of microphone sensltivity
CALIBRATION HISTORY
Up to 20 of the last calibľations made are listed and can be viewed on
the analyzer

Data Management
METADATA
Up to 30 metadata annotations can be set per project (text from
keyboard or text from pick Ifst,number from keyboard or auto-
generated number)

PROJECT TEMPLATE
Defines the display and measurement set-ups. Set-ups can be locked
and password-protected
PROJECT
Measurement data for all positions defined In source room (Ll) and In
recetving room (LZ, 82 and 12)are stored with the Project Template

JOB
Projects are organlzed in jobs.
Explorer facilities for easy management of data (copy, cut, paste,

delete, rename,open project,create Job,set default project name)

REUSE OF DATA
Data for Ll,82 orT2 ín one project can be re-used in another project

Measurement Control
Measurement Sequence:Supports mea.uring:
• at all microphone positions before using another source
• at a microphone position for all sources before measuríng ata new

position
• at subsequent mlcrophone posttíons without source Information
· at manually selected source and microphone pos[tions
Measurements are started manually and can be automatically stored
on completion of measurement
Generator (Ll, L2 and 12):The noise generator Is turned on and off
automatically
Escape Time:0 to 60 s

Build-up Time:1 to 10 s
The generatorcan be turned on and off manually forchecking
equipment and sound levels

EXCITATION T2
Interrupted Noise:Measurements are started manually and can be
automatically stored on completlon of measurement
Number of Decays per Measurement:1 to 100,ensemble averaged
into one decay

Impulse:Manual start of first measurement.When level (say from
starter pistol)exceeds the user-selected trigger level the decay Is
recorded and backwards integratlon performed (Schroeder method).
The trigger can then be armed automaticalty for measuring at the next
position
Signal Recording:Recprding of the Z·weighted measured signal can be
done at each position

BACK-ERASE
The last 5 s of data can be erased without resetting the measurement

Measurement Status
ON SCREEN
Information such as overload,awalting trigger and running/pausedare
displayed on screen as icons

mAFFIC LIGHTS
Red,yellow and green LEDs show measurement status and

instantaneous overload as follows:
· Yellow LED flashlng every 5 5= stopped,ready to measure
• Green LED flashing slowly = awalthg triggeror calibration signal
• Green LED on constantly = measuring
• Yellow LED flashing slowly = paused,measurement not stored
• Red LED flashing quickly = intermittent ovérload,calibration falled
NOTIFICATIONS
Sends an SMS or email daily at a specified time or if an alarm condition
is ťulfílled
Alarm Conditíons:
• Disk Space below set value
• Trig.Input Voltage below set value
· Internal Battery enters set state
• Change in Measurement State
• Reboot of analyzer

Annotations
VOICE ANNOTATIONS
Voice annotations can be attached to measurements so that verbal
comments can be stored together with the measurement

Playback:Playback ofvolce annotat ons can be Ilstened to using an
earphone/headphones connected to the headphone socket

Gain Adjustment:-60 da to +60 dB

* Signal recording requiľesan SD card or USB stick for data storage and a
licen.for SIgnal Recording Option BZ-7226
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TEXT ANNOTATIONS
Text annotat[ons can be attached to measurements so that written
comments can be stored with the measurement
GPS ANNOTATIONS
A text annotation with GPS information can be attached (Latltude,
Longitude, Altitude and position error). Requires connection to a GPS
receiver

Specifications - Building Acoustics Software BZ-7228

IMAGE ANNOTATIONS (TYPE 2270 ONLY)
Image annotations can be attached to measurements. Images can be
viewed on the screen

Specifications apply to BZ-7228 unless otherwise stated. Frequency Analysis
2-channel Option BZ-7229 is forType 2270 only

CENTRE FREQUENCIES
Standards 1/1-octave Band Centre Frequencies: 63 Hz to 8 kHz

1/3-octave Band Centre Frequencles: 50 Hz to 10 kHz
Conforms with the relevant parts of the following:
• IEC 61672 -1 (2013) Class 1 MEASURING RANGES
• IEC 60651(1979) plus Amendment 1 (1993-02) and Amendment 2 When using Microphone Type 4189:

(2000-10), Type 1 Dynamic Range: From typical noise floor to max. level for a pure tone
• ANSI Sl.4-1983 plus ANSI Sl.4A-1985 Amendment, Type 1 sígnal at l kHz Uš-octave:
· IEC 61260-1 (2014), 1/1-octave Bands and 1/3-octave Bands, Class 1 • Single Range: 1.1 to 140 dB
• IEC 61260 (1995-07) plus Amendment 1 (2001-09), 1/1-octave • High Range: 11.3 to 140 dB

Bands and 18-octave Bands, Class o • Low Range: 1.1 to 110 dB
· ANSI Sl.11-1986, 1/1„octave Bands and lA„octave Bands, Order 3, Linear Operatíng Range: in accordance with IEC 61260:

Type 0-C . Single Range: š20.5 to 140 dB
• ANSI Sl.11-2004, 1/1-octave Bands and 18-octave Bands, Class 0 · High Range: 539.lto 140 dB
. ANSI/ASA Sl.11-2014 Part 1,1/1-odave Bands and 18-active • Low Range: 520.5 to 110 de

Bands, Class 1
• ISO 16283, ISO 140, SS, DIN, Önorm, BS, BREW, Sla, UNI, NF-531, Internal Generator

NBE, NEN, NEN'06, ASTM, see tables under "Building Acoustícs Built-in pseudo-random noise generator
Standards" Spectrum: Selectable Pink orWhite

Note: The international IEC standards are adopted as European Crest Factor:
standards by CENELEC. When this happens, the letters IEC are replaced - Pink Nolse: 4.4(13 dB)
with EN and the number is retained. Type 2250/2270 also conformšto - White Noise: 3.6 (11 dB)
these EN standards Bandwidth: Fotlows measurement frequency range

• Lower Limit: 50 Hz (1/š-od.) or 63 Hz (oct.)
Broadband Analysis · Upper limit: 10 kHz (1/3-oct.) or 8 kHz (oct.)
DETECTORS Output Level: Independent of bandwidth
A- and C-weighted: Broadband detectors with Fast exponentiat time •Max·: 1  rrns (0 dB)
weighting • Gain Adjustment: -80 to 0 (18
Overload Detector: Monitors the overload outputs ofall the frequency When bandwidth is changed, the level forall bands Is automatically
weighted channels adjusted to comply with the set output level
Underrange Detector: Monltors the under range of all the frequency Corredion Filters: For sound sources Type 4292-L, Type 4295 and Type
weighted detectors. Underrange Is set If level is below lower limit of 4296: Flat or Optimum
linear operating range Turn-on Time and Turn-off Time: Equivalent to RT= 70 ms
Type 2270: Detectors avallable for both Ch. land Ch. 2 Repetitlon Period: 175 s

Output Connector: Output Socket
MEASUREMENTS Control: See Measurement Control
LAF and LcF for display as numbers orquasi-analogue bars

MEASURING RANGES External Generator
When uslng Microphone Type 4189: Selectable as alternative to Internat generator
Dynamic Range: From typical noise floor to max. level for a 1 kHz pure For controlling external noise generator
tone signat, A-weighted: Levels: 0 V (Generatoroff), 3.3 V (Generator on)
• Single Range: 16.6 to 140 dB Rise-time and Fall-time: 10 ps
• High Range: 28.5 to 140 dB Control: See Measuremenit Control
• Low Range: 16.6 to 110 dB
Prímary Indicator Range: In accordance with IEC 60651, A-welghted: Measurements
• Single Range: 23.5 to 123 dB Measurements are done at a number of posltíons and categorized in
· High Range: 41.7 to 123 dB functions (Ll for source room levels, LZ for recelving room levels, 82
• Low Range: 23.5 to 93 dB for receiving room background noise levels and T2 for recelving room
Linear Operating Range; ln accordance with IEC 61672, A-weighted: reverberation time measurements)
1 kHz:
- Single Range: 24.8 to 140 dB LEVELS Ll, L2 AND 82
• High Range: 43.0 to 140 dB LZI; spectrum for display only
. Low Range: 24.8 to 110 dB Lzeq in 1/1-octave or 1/3-octave bands

Ll and L2 simultaneously or as single channels
Averaging time: 1 s to 1 h

Range (Ll and U simu[taneousty only): Auto-range or manuallyset to Y-axis: Range: 5, 10, 20, 40, 60, 80, 100, 120, 140 or 160 dB.Auto-zoom
High Range or Low Range or autoscale available
Averaging: Up to 10 source positions each with up to 10 measurement Cursor: Readout of selected band quality indicatorforeach frequency
poslüons or up to 100 measurements may be averaged band
Status Indieations: Overload, under range, ete.
Crosstalk: REVERBERATiON 11ME SPECTRUM

One or two spectra can be displayed
· 5Hz-lokHz<-ltodB Y-axis: Range: 0.5,1,2,5, 10 or 20 s. Auto-zoom avallabie
· 10 kHz - 20 kHz <-100 dB Cursor: Readout of selected band quality indlcator foreach frequency
REVERBERATION nME T2 band
T20 and T30 in 1/1-octave or 18-octave bands SPECTRUM TABLE
Decays' Lzeq spectra sampled at 5 ms Inteľva's
Evaluation Range:-5 to-25 dB forT20 and -5 to-35 dB ťorT30

one or two spectra can be displayed in tabular form

Measurementlime: Automatic selection ofmeasurementtime forthe DECAY
decays based on the actual reverberation time of the room Decay curve for a position orthe room average available for each
Maximum Measurementlime: From 2 to 20 s frequency band (lf Ensemble Average selected)
Averaging: T20 and TSO measurements can be averaged (arithmetic Display of evaluation range and regresslon line
averagíng or ensemble averaging) Readout of Curvature in %
T20 and T3O Cakulation: From slope in evaluation range Y-axis: Range, 5, 10, 20,40, GO, 80, 100, 120, 140 or 160 dB.Auto-zoom
Slope Estimation: Least squares approximatlon or auto-scale avallable
Quality Indicators: Quality indicators with status Information like
Overload, Curvature in %, etc., extensive list of status Information. Result Displays
Quality Indicators are avallable on reverbeľatlon time spectra for each OVERVIEWfrequency band, and as overall quality Indlcators for each Table of measurement posltions for ati functions (Ll, LZ, 82 orTZ) withmeasurement position and forthe averaged result readout of quality indicators.
Reverberation Time Range: Max. 30 5, min. 0.1 -0.7 s, depending on Positions can be included/excluded from resultbandwidth and centre frequency
Manual Data Entry: A T2 value may be entered In any frequency band CALCULATIONS
of a measured spectrum Shows the sound reduction index (spectrum and weighted) according

to the selected standard, along with the reference curve (if any), or
Measurement Displays devíatlons (from the reference curve).See Table 2 under "Building

Acoustics Measurement Standards"
OVERVIEW
Table of measuľement positioni for each functíon (Ll, L2,82 or TZ) SIgnal Monitoring
with readout for selectable frequency band on each position together
with quality Indicator. Input signal A-, C- or Z-weighted can be monitored uslng an earphone/
Posltions can be includeci/excluded from average headphones connected to the headphone socket

Headphone SIgnal: Input signál can be monitored using this socket
SOUND LEVELSPECTRUM with headphones/earphones
LZF spectrum plus A and C broadband bars Gain Adjustment: -60 d B to 60 dB
LZeq spectrum for Ll@Pos, L2@Pos, 82@Pos, Ll, L2, 82, Ll-L2, L2-82

Software Specifications - Signal Recording Option BZ-7226
Signa[ Recording Option BZ-7226 Is enabled with a separate license. It
works with all analyzer software: Sound Level Meter, Frequency
Analysis, and Logging Software, Enhanced Logging Software and
Reverberation lime Software.
Fordata storage, signal recording requires:
• SDCard
• USB Memory Stick

RECORDED SIGNAL
A-, B-, C- or Z-welghted slgnal from the measurement transducer
AUTOMATlC GAIN CONTROL
The average level of the slgnal is kept within a 40 dB range, or the gain
can be fixed
SAMPLING RATE AND PRE-RECORDING
The sig,nal is buffered for the pre-recordlng of the signal. This allows
the beginning of events to be recorded even If they are only detected
later.

PlAVBACK
Playback of signal recordings can be Ilstened to using the earphone/
headphones connected to the headphone socket

RECORDING FORMAT
The ľecording format Is elther 24- or 16-bit wave files (extension .wav)
attached to the data in the project, easily played back afterwaľdsona
PC using BZ-5503. Calibration Information is stored In the .wav file
alowing BZ-5503 and PULSE to analyse the recordings
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Samplíng Maximum Sound Memory
Rate {kHz) Pre-recording (s) Quality (KB/s)

8 470 Low 16
16 230 Fair 32
24 150 Medium 48
48 70 High 96



Specifications - Qualifier Type 7830

STANDARDS
See Tables 1 and 2 under "Building Acoustics Measurement Standards"
LANGUAGES

English, French, German,Italian and Spanish

VIEWS
Result Level Views:A collection of views showing the resulting single

values,reduction curve and underlying average curves (Ll, L2,B2 and
T20/T30)

Average Level V[ews:Each of the parameters (Ll, L2 and 82)has a
corresponding view showing all of the measurement curves included in
the average calculation and a view of the resulting average curve.
In T20/130 Average mode,it ís possible to see all of the T20/T305
included in the average calculatton.In Ensemble Average mode,It is
possibie to see the averaged 3D and averaged síngte frequency decay

cuľves,Both modes gives the user the ability to see the resulting T20/
T30 spectrum
Position Level Vlews:Each of the level measurements (Lt, 12 and 82)
can be vlewed as a spectrum.In addition,the TZ reverberation
measurement can be viewed as 30-multíspectra and as single
frequency decay curves.Furthermore it is possible to see the
calculated T20/T30 spectrum
Data Sheets:Aíl of the measureľnent and the most relevant
intermediate and final results can be viewed as values In a table (not

decays)

CURSOR READ-OUT
Ail curves have cursor read-out
MANUAL INPUT
Allows graphical input and modificatlon of the regressíon line in
reverberatlon decay curves.Calculated sound reduction curves can

Speci·fications - Measurement Partner Suite BZ-5503

BZ-5503 Is Induded with lvpes 2250 and 2270 for easy synchronizatlon
of setups and data between the PC and hand-held analyzer.BZ-5503 is
supplled on ENVDVD BZ-5298
PC REQUIREMENTS
Operatlng System: Windows®7.8.lor 10 (aliin 32-bit or 64-bit

verstons)
Recommended PC:
• Intel® Core™13
• Microsoft®.NET4.5
* 2GBof memory
- Sound card
• DVD drive
• At least one avallable USB port
- Solid State Drive

ONLINE DISPLAY OF TYPE 2250/2270 DATA
Measurements on the analyzer can be controlled from the PCand
displayed online with the PC,ustng the same user Interface on the PC
as on the analyzer

Display.1024 x 768 (1280 x 800 recommended)

DATA MANAGEMENT
Explorer:Facilities for easy management of analyzers,use rs, jobs,

ProJects and project templates (copy, cut, paste, delete, rename,
create)

Data Viewer:View measurement data (content of projects)
Synchronization:Project templates and projects for a specific user can

be synchronizaci between PC and analyzer and between local and cloud
archives.Measurement Partner Suite BZ-5503 merges Measurement

Partner Field App annotatlons wlith the corresponding analyzer project

also be adjusted graphicany (The impact on the single value index is
shown simultaneousty).To give maximum flexibility,position,average
and cakulated data can be overridden by manually inputtíng data in
the data sheets

CALCULATIONS
Supports calculatlon of insulation and reverberation tasks.Insulation
calculations include airborne and impact sound insulation (lab/field). In

addítion,airborne facade calculation Is supported.
REPORT GENERATION
Based on document templates it is possible to male reports
conforming to the supported standards
OUTPUT
Relevant views and sheets can be printed or exported to the ctipboard.
Text or graphs may be transferred to word processors in RTF (Rich Text

Format)

HELP
Online context-sensitive and user guide
DATA TRANSFER
• Via USB using Measurement Partner Suite BZ-5503

MINIMUM PC
• Windows®7,8 or 8.1 (ali in 32-bit or 64-bit verslons)
• Intel® Core™i3

•2 GBRAM
- Sound card
• DVD drive
• Mouse

USERS
Users of Type 2250/2270 can be created or deleted
EXPORT FACILITIES

(or user-spectfíed parts)can be exported to Microsoft®Excer:Projects .
Excel®(Excel 2003 - 2016 supported)

Brüel & KJ/r Software:Projects can be exported*to Predictor-UmA
Type 7810,Acoustic Determinator Type 7816,Protector Type 7825,
Qualifíer (Light) Type 7830 (7831), PULSE Mapplng for Hand-held
Sound Intensíty Type 7962R752/7761or PULSE Reflex

POST-PROCESSING
Measurement Partner Suite is a suite of modules,including post-
processing tools for data acquired with Type2250/2270.The follow.ing

post-processing modules are avanable:
• Logging Module BZ-5503-A
• Spectrum Module BZ-5503-8

•WAV File Analysis Module BZ-5503-C
These modules help to assess logging data and meďsured spectra,such
as cakulating contribution from markers on a logging proŇ[eor
correcting spectra for background noise

HAND-HELDANALYZER SOFTWARE UPGRADES AND UCENSES
The software controls analyzer software upgrades and licensing of the
analyzer applications
INTERFACETO HAND-HELE)ANALYZER

USB,LAN or Internet connection

* Not all data are available in all exports.The data exported are dependent on
,the type and target of the export.

 - --11-.l---
UCENSE MOVER
To move a license from one analyzerto another use BZ-5503 togethor
with Ucense MoverVP-0647

LANGUAGE
User Interface in Chinese (People's Republic of China),Chinese

(Taiwan}, Croatian,Czech, Danish, English, Flemlsh, french, German,

Ordering Information

Building Acoustics Kits
The following kit,are designed to provide Type 2250 and Type 2270
users with the necessary accessories to perťorm single-channel
building acoustics measurements:

BZ-7228-200 Building Acoustics Kit forsingle-channelalrborne
sound insulation

includes:
• BZ-7228:Building Acoustics Software (includes Reverberation Time

Software BZ-7227)
• Type 2734-A:Power Amplifler
• Type 4292-L: OmniPower-Sound Source (tripod and carrying bag

KE-0462 included)
• AO-0523-D-100:Signal Cable,Triaxial LEMO to XLR3M,10 m (33 ft)
· AQ-0673:Speaker Cable, speakON®4-pin (M) to speakON 4-pin

(M),10 m (33 ft)
• KE-0364:Carrying bag for Type 4292-LTrlpod
. UA-0801: Tr'ipod for Type 2250

Note:Flight case KE-0449 for OmniPower sound source must be
purchased separately

Software and Accessorles Available Separately
Software Modules

BZ-7228 Building Acoustícs Software for Types 2250 and
2270

BZ-7228-100 Upgrade of Reverberation Time Software BZ-7227
to Building Acoustics Software BZ-7228

BZ-7229 2-channel Optlon Type 2270
BZ-7223 Frequency Analysis Software
BZ-7224 Logging Software
BZ-7225 Enhanced Logging Software

BZ-7225-UPG Upgrade from Logging Software BZ-7224 to
Enhanced Logglng Software BZ-7225 (does not
include memory card)

BM226 Stgral Recording Optíon
BZ-7227 Reverberatlon Time Software
BZ-7230 FFT Analysis Software
BZ-7231 Tone Assessment Optton
BZ-7234 Low Frequency Option

PC SOFTWARE
BZ-5503-A Measurement Partner Suite,Logging Module
BZ-5503-8 Measurement Partner Suite,Spectrum Module
BZ-5503-C Measurement Partner Suite,WAV file analysis

module
Type 7830 Qualifier

MEASUREMENTACCESSORIES
Type 3923 Rotatlng Microphone Boom
Type 4231 Sound Calibrator

AO-0440-D-015 Signat Cable,LEMO to BNC,1.5 m (5 ft)
AO-0646 Sound Cable,LEMO to Minüack,1.5 m (5 ft)

AO-0697-030 Mlcrophone Extension Cable,10-pin LEMO,3 m
(10 ft)

AO-0697-100 Mlcrophone Extension Cafle,10-pin LEMO,
10 m (33 ft)

Hungarian,Japanese,Italian, Korean,Polish, Portuguese,Romanian,
Russian, Serbian, Slovenian,Spanish, Swedish,Turkish and Ukralnian

HELP
Conclse context-sensitive help in English

BZ-7228-300 Building Acoustics Kit for single-channel airborne
or impact sound insulation

includes the same items as BZ-7228-200 plus:
. Type 3207:Tapping Machine
• UA-1477:Battery lít for Type 3207

TWO-CHANNEL MEASUIREMENTS
Type 2270 users ONIY can upgrade a BZ-7228-200 or BZ-7228-300 kit to
perform 2-channel building acoustícs measurements with a
combination the following accessories,depending on your
measurement scenario:
• BZ-7229: 2-channel Optíon
• Type 4189:Prepolarized Free-field %' Mičrophone
· AO-0697-D-100:Mlcrophone Extension Cable,10-pín LEMO,10 m

(33 ft)
· AR-0199:Flat Cable,10-pin LEMO,0.5 m (1.64 ft)
· JP-1041:Dual 10-pole Adapter Cable
· UA-0801:Ughtweight Trlpod
· UA-1317:%" Mlcrophone Holder
• ZC-0032:Microphone Preamplífler
For help determining the type and quintity of required accessories,
please contact your 1.cal Brüel & Kiaer sales representative

AR-0199 Flat Cable,10-pin LEMO,0.5 m (1.64 ft)
JP-1041 Dual 10-pole Adaptor

KE-0449 Flight case for OmniPower Sound Source Type
4292-L

UA-0587 Tripod
UA-0801 Lightweíght Trípod
UA-1317 yi,Microphone Holder
UA-1404 Outdoor Microphone Kit
UA-1476 Wireless Remote Control Unit

UL-0256 Wireless Audio System kit, 8&K specífied
Ul-0256-A Wireless Audio System <AKG WMS 470 Set,RF Band

Vll-50 mW)
UL-1009 SD Memory Card for hand-heldanalyzers
UL-1013 CF Memory Card forhand-held analyzers,hardware

versions 1-3
UL-1017 SDHC Memory Card for hand-heidanalyzers
ZG-0444 Charger for Battery Pack ClB-0061

Brüel & 1<jaer supplies a wide range of microphones and mícrophone
accessories.Please contact your local Brüel & 1<jaer office for more

Information regarding the different types and their use,or visit the
webslte atwww bksv.com.

INTERFACING
BZ-5503-D

BZ-5503-E

BZ-5503-F-012

BZ-5503-G-012

AO-1449-D-010

Measurement Partner Field App for 105 and
Android (free download at App Store®and Google
pla  

Measurement PartnerCIoud Entľy Level,free cloud
stonge
Measurement Partner CIoud Basic,basic cloud
storage subscription for one year
Measurement Partner Cloud Professional,
enterprise cloud storage subscription for one year
LAN Cable

119/129 17 18 120/129



Ul-0250 USB 10 RS-232 Converter Service Products
UL-1050 Wireless USB-A Adnpter

ACCREDITED CALIBRATION
SOUND SOURCES 2250-CAI Accredited Initlat Calibration of Type 2250
Type 4292-L omnlpower Sound source 2250-CAF Accredited Calibration of Type 2250
Type 4295 Omn ISource™ Sound Source 2270-CAI Accredited Initial Ca libration ofType 2270
Type 3207 Tapping Machine 2270-CAF Accredited Calibration ofType 2270
Type 2734-A Power Ampílfier
Type 2734-8 Power Amplifier with Wireless Audio System HARDWARE MAINTENANCE

UL-0256 2250-EW1 Extended Warranty of Type 2250, one year
extension

2270-EW1 Extended Warranty of Type 2270, one year
extension

For further information please refer to the Sound Sources for Building
Acoustlcs product data, BP 1689

Type 4224 Portable Battery & Mains Powered Sound Source
For further Information please refer to the Sound Source Type 4224
product data, BP 0066
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PRODUCT DATA
%" Prepolarized Free-field Microphone - Type 4189

Type 4189 is designed for high-precision, free-field
measurements where a mícrophone with high sensitivity
is required.Being prepolarized,Type 4189 can be used
with both DeltaTron®and classical preamplifiers.

USES
· Precision sound measurement
- Premium class sound level meters
· Equipment complying with IEC 61672 class 1

FEATURES
· Sensilvity 50 mV/Pa
· Frequency:6.3 Hz - 20 kHz
· Dynamic Range:14.6- 146 dB
· Temperature:-30 to +150°C (-22 to +302°F)

Polarization:Prepolarized

Use of Free-field Microphones even when used in enviľoinnents with a combination of
At higher frequencies,refíections and difíractions causes a high humídity and high temperature.
pressure incľease in front of the diaphragm of a

microphone.If not coirected,for this would result in an Polarizatlon Vo[tage
increased output voltage.A free-field optimisation means Being prepolarized,Týpe 4189 is especíally well suited for
that the frequency response of the microphone has been battery operated equipment and opei·ation in enviľonments
designed in such a way that the free-field response at with high humidity.
0 degrees incidence is f[at. This microphone is optimised
for use with the protection grid in place. TEDS Microphones

Type 4189 is avaílable in TEDS combinations with either
Free-field microphones are commonly used for sound classícal or DeltaTron type preaniplifieĽ Tlie TEDS

measurement in an anechoic chamber or far away from microphone is fonsidered one unit and has beta sealed in
reflecting buildings,etc.Ailother area for free-field a elem environnlent.The TEDS is programmed with the
miciophones is for general electroacoustic measurements loaded sensítivity of the actual cartridge and the data is
purposes like loudspeaker and microphone measurements.tlierefore readity available.The default TEDS template is

to IEEE P1451.4but TEDS to IEEE 1451.4is available on
Type 4189 is suited for use in class 1 Sound Level Meters request.
and for all high-precision acoustic measurements where a
robust and stable free-field microphone with an upper Indivlduai Calibration Data
frequency of20 kHz is required. Each Type 4189 comes with an individial calibration

chart including information about the open-circuit
Manufacturing and Stability sensitivity,the frequency response in a free field as well as
A press-fitted, stainless-steeldiaphragm ensures superior the electľostatic actuator response.

long-term stability and mechanicat robustness - Type
4189 will withstand the 1 m drop test of IEC 60068-2-32.An endosed mini-CDcontains the individual calibration

data at 1/12-octave frequencies plus a wealth of technical
All Brüel &Kjmr Measuring Microphones are assembled information,such as the influence of different accessories,
in a clean room.This ensures that the miorophones response in diffeľent sound fields and much more.Using
maintain their inherent low noise flooľ and high stability,the CD data and the REq-Xfeatüre of PULSE™,a ľeal-

Brüel & Kjaer  *r

dB

time conľection for different measurement situations,can
increase measuľement accilracy.

Fig.1 Typica]free-field response of the microphone with pfotection grid.The low-frequency response is valid when the vent is exposed to
the sound field
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Specifications - %" Free-field Mlcrophone Type 4189 (va[Id from serial liumber 2495387)

IEC 61094-4Type Designation:WS2F
Polarizatlon Voltage:OV (prepolarized)

Open-circuit Sensitivity (250 Hzp:
50 mV/Pa,-26dB *1.548 re lv/Pa

0° Incidence Free-fieid Response':
10 Hz 10 8 kHz::tl dB

6.3 Hz to 20}kHz *2dB
Lower Limitlng Frequency (-3 dB)':
2 to 4 H z
Pressure Equalization Vent:Rear vented
Diapliragm Resonance Frequency:
14 kHz (90• phase shift)
Cartridge Capacitance"14 pF at 250 Hz
Equivalent Air Volume'46 mms (250 Hz)
Pistonphone Correctlon (Type 4228 with

DP-0776) 0.00 dB
Cartridge Thermal Noise:

14.6 dB(A), 15.348(Lin)
Upper Limit oť Dynamic Range

(3% Distortlon):>146 dB SPL-b

a. Indlvldualy calibrated

Orderlng Information

Type 4189 %" Prepolarized Free-field
Microphone

Includes the ťollowing accessorles:
• BC-0224:Calibration Charť
• BC-5002:Mlcrophone Mini-CD'

TEDS COMBINATIONS
4189-A-021 34" Free-fieldMicrophone with

Preampllfier Type 2671
4189-A-031 %" Free-field Microphone with

Preampliner Type 2699
4189-B-001 34"Free-field Mlcrophone with

Preampliťier Type 2669-B

c. State ...phone serla[number if re-orderlng
calibration data

Max.Sound Pressure Level:158 dB (peak)

ENVIRONMENTAL
Operating Temperature Range:

-30 to +150¤C (-22 10 +302°F)
Storage Temperature:

In Microphone Box:-30 to +70*C
(-22 to +158•F)

With Mini-CD:5 to 50°C (41 to 122°F)
Temperature Coemclent (250 Hz):

-0.006 dB/KGlo to + 50°C,14 to 122°F)
Pressure Coemclent:-0.01 dB/kPa
Operating Humldity Range:
0 to 100%RH (without condensation)
Influence of Humidity:

<0.1dB In the absence of condensation
Vibration Sensitivity (<1000 Hz): 62.5dB
equivalent SPL for lm/szaxíal vibration

b. 137 dB (peak) with De[taTron preamplifíeľ and
24 V supply and 140 de (peak) with k 1 6 V supply

4189-C-001 %"Free-field Mlcrophoni with
Preampliťler Type 2669-C

4189-L-001 %' Free-field Mlcrophone with
Preampllíier Type 2669.L

4189.W-003 14" Free-field Micľophonewith
Preamplifier Type 2671-W-001

OPTIONAL ACGESSORIES
lype 2669 %" Mlcrophone Preampliťier
Type 2671 W DeltaTron Preampliľier

2671-W.001 %" DeltaTron Preamplifier
(version with LLF < 1.2 Hz)

Type 2699 9 DeltaTron Preampllfieľ,
A-welghted

Type 4231 Sound Calibrator
Type 4228 Plstonphone

Broel & Kjar reserves the Tight to change specifications and .....oľie.:thout notice

HEAD)QUARTERS: OK-28601*erum · Denmark · Telephone:+4646800600
Fax:+4545801405 · www,bksv,com· Ink@bksy.com

Auh!18(+61129889·8888 ·Austila (+43)18657400 · Sľazll (+55)11 5188•8161
Canada (+1)514 6954225 - China (+86)10680229906 Czech Republic (+420)267021100

6'2 Mg )9455 950.France 0-3351 699071 00 · Germany (+49)41117 870a===1====5
Portugal (+351)21 4169040 · Slng,poro ?+65)63774512 · Slovak itepublic (+421)254430701

*,:,íit:111*:1 ji: M]N,ít@«Mtíi]'1,    t ft;Ülti#,&%=2»40124/129
LoMi raprelntatlvovand sor/lcůoľganlsoliono worldwide

Magnetic Field Sensitivity:
6 dB SPL for 80 A/m,50 Hz field
Estlmated Long-term Stability:
> 1000 years/dBIn diy air at 20*C (68°F)

>2 hours/dBin dry air at 150°C (302°F»
>40 years/dBin air at 20°C (68°19, 90% RH)

> 1 year/dBin air at 50°C (122°F), 90% RH)

DIMENSIONS
Dlameter with Grid:13.2mm (0.529
Dlameter without Grid:12.7mm (0.509
Height with Grid:17.6mm (0.699
Height without Grid:16.3mm (0.649

Thread for Preamplifier Mounting:
11.7mm-SOUNS

Note:AI[values are typlcal at 23°C (73.4°ID,
101.3kPa and 50%RH unless otherwise

specified

 <  Compliance with EMC Directive

Type 4226 Multifunctlon Acoustic
Calibrator

DP-0776 Calibration Adaptor for %'
Microphones  

UA-0033 Electrostatíc Actuator §
UA-1260 %" Angle Adaptor (approx. 809
UA-0386 Nose Cone ťor %" Microphone
UA-0237 Windscreen for %" microphone,©

go mm dlameter M
UA-0459 Windscreen for'R" mlcrophone,äi

65mm dlameter
BA5105 The Microphone Handbook w
CALIBRATION SERVICES -

4189-CAi Accredited Inilial Calibration
4189·CAF Accredited Calibration
4189·CFF Factory Standard Calibration =

i
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Piezoolectrlc Accelerometer
DeltaTron® Accelerometer -

Features
· Low-level monsuromont

Low noise
High senslüvlty

· TEDS
· 10-32 UNF output side connector
· Hermetically sealed

Type 8344

......

Descrlptlon piezoelectric elements to give a high degree of lineari . The
Type 8344 is a piezoelectric DeltaShear® accelerometer with signal is coilected between the housing and the damplng ring
integral electronics. It can be mounted on a test object with a M5- and then amplified by the bulit-in DeltaTron preamplifier. The
threaded steel stud. The transducer is hermetically sealed and plezoelectric element used is a PZ27 lead zirconate titanate
has a Transducer Electronic Data Sheet (TEDS) containing element. The housing material is stainless steel.
sensor and application-specific information, including frequency
response compensation. Calibration

Each transducer is individualy calibrated ustng state-of-the-art
Characteristics random FFT technology, providing 1600-point high-resolution
This piezoelectric accelerometer features a buiINn DeltaTron calibration (magnitude and phase), ultimately giving a unique
preamplifier, so it must be supplied with a constant current and characteľisation and securing the integr of the vibration
treated as a voltage source. The sensitivity is expressed In terms measurement,
of voltage perunitacceleration (mV/g)

The sensitivity glven in the included calibration chart has been
The DeltaShear design involves three piezoelectric elements and measured at 159.2 Hz and an acceleratlon of 10 g. For 99.9%
three masses arranged In a triangle around a triangular centre cor'Ifidence level, the accuracy of the factory calibration Is * 2%.
post that is bolted to the housing. The ring pre-stresses the

Centre of gravily
ofseismio mass

C -1 íl-
7\ 2Dimensions in MS x 0.8 4.5 deep

milin,etres Recess 08 x 0.6 deep -7

Brüel & Klaer 1*r

Speciflcatlons - DeitaTron Accelerometer Type 8344 Ordering Information

Type 8344 Includes the follov,ing accessory
· Calibration Chart

Addítlonal accessories, cables and setvices are
avallable (see w,vä.bksv.com)

 < Compliance with SMC DIrectiva and LowVoítage Directive of the EU
 Compliance with the EMC requirementsof

Australia and New Zealand

Brüel& 8.rreservi, the rigit tochange speolficatlon, and a...son. without notice. © Brüel & Klaeľ. All rights reserved.

HEADQUARTERS: Brüel &Kle, Sound & Vibratton Mea,uramani A/S • DK4860 Nä ntrn · Danmark
Tdephone: +457741 2000 · tax:+45 4580 1406 · www.bksv.com · Info@bksv.cern

Local represenlatlis and service oľganlitloni worldwide Brüel & Klaar 1®7
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Centre o' gravity
ofaccelerometer

V

Dimensions In
millmetars 5 090035/1

09002W1 ' All valuesare typlcalat 25°C (77 F) unless otherwise specmed
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PRODUCT.DATA
8344.

mV/ms#(mV/g)
Optiinat Acci.soricIDynamic Characteristic

VIllage Sensitivity (@ 159.2Hz and 4 mA 250120%
supply current) (2500&20%)

Measuring Range ms-2 peak &26(2.6)
(g peak)

Frequency Range (* 10% Hmit)
Amplituda Response Hz 0.2-3000

See individual Frequency Response on
Frequency Response calibilion chart

Mounted Resonance Frequenoy kHz >10

Transverse Sensitivity (@ 30 Hz, 100 ms-2) % <5 ol the sensitivity of the axis in question

Transverse Resonance Frequency kHz 3.5

Polarity Polarily ofthe elô.tricil Ilgnal Is positive CI
an acceleratlon in the directlon of the aľrow

on the drawing

AC)-0038-D„m Teflon® super low-noise cable,
10-32 UNFto 10-32 UNR
-75'C to +260·C.

AO-0531-[)- 04 PVC coaxia! single-screen cable.
10-32UNFto BNC.
-20•Cto +70°C

QA-0068 Tip for M6 thľead

JP-0145 Plug adaptor, BNC to 10-32 UNF

UA-0186 Extenslon cinnictor for
10-321NF cables, set of 25

QS-0007 Tube of cyanoacrylate adhesive

YJ-0216 Beeswax for mountlng

Type 4294402 Calibration Exciter

Calibration Services

Eledrlcat Characteristici
Vd° 13*1Blas Vollage (at full tômperature and

currentrange)

Power S.pply
Constant current mA 2 lo 20
Unloaded Supply Voltage +24 to +30

Output Impedance <30

Start-up Time <30
Residual Noise (RMS)

Broadband noise (0.2Hz to 3 kHz) pv (pg) 113(45)
Spectril: 1 Hz ms-2/UHz 1.lx 10-4(11)

10 Hz (pgNHz) 7.75 x 104 (0 78)
100 Hz 7.75 x 10-7 (0.078)
1000 Hz 3.46 x 10-7 (0,036)

SIgnal Grounded CI,inected to case

Environmental Characteristlos
Operating Temperature Range 'C CF) -50 to +100 (-58 to +212]

Temperatura Coemcient of Sensitlvity 0*/c +0.05

Temperature Translent Sensitivity (3 Hz ms-*c 0.001
LLF, 20 dB/decade)
Base Strain Sensitívity (at 250 pe In base Equiv. ms-2418 0.002
pl. ne) (94·1.) 10.0002)

Magnetic Sensitivity (50 Hz, 0,038T) m._ rr (g ) 0.5 (0.05)

Max. Non-destmotivô Shock ms-2 peak (g 3500(350)
peak)

Humidity 100% RH non-condensing

Physlcal Characteristic:
Case Material Stainless steel AISI 316 -L
Sensing Element Plezoelectric. Type PZ 27

C..struction DeltaShear

S.Illig Hermeticatly sealed

Weight (excludlng cable) gram (oz,) 176 (6.2)

Electricat Connectôr 10-32 UNF

Mounting M5

Mounting Torque Nm (lbľ-In) Max. 3.5 (31), Min 0.50.4)

Dimensions Se. outlin. drawing

8344.CFF Factory Standard Calibration
including progrnmming of TEDS

8344-CAF Accredited Calibration includlng
programming of TEDS

8344-CAI Accredited Initlal Calibration
Including programming of TEDS

8344-CTF Traceable Calibration including
programming of TEDS
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NABÍDKA č.18NPV00112
Odběratel. Ič: 60460709

DIČ: CZ60460709

česká zemědělská univerzita v Praze
Kamýcká 961/129
16500 Praha

127/129 128/129

SVMTech s.r.0.
Dodavatel.

..r-1/-7-1tech
SVMTech s.r.0. Telefon:+420296411900
Počernická 272/96 Mobil:+420 606 600 196

Fax:+420 296 411 901108 00 Praha 10 E-mail: inťo@svmtech.cz
IČ:04004205 www.svmtech.cz

DIČ CZ04004205

Nabídka č.: 18NPV00112
Datum nabídky: 17.12.2018
Platnost do: 17.01.2019
Platební podmínky: Pňkazem

Splatnost: 14 dní

Česká republika
Tel.:

Konečný pijemce

Měřicí systém pro stavební akustiku

Kód Název Množství J.cena Sleva Cena Kč %DPH

Stavební akustika
2270-S-C: Dvoukanálovýručni analyzátor 2270,ka brátor 4231 1 ks 264 425,00 5,0% 251 203,75 21%

BZ·7228-300: Sada pro měřenI zvuk.vzduchové a kročejováneprůzv.:BZ-7228, 1 ks 519 820,00 5,0% 493 829,00 21%
4292-1,27*A,3207 s přísl.

4189: 1/2' mikrofon do volného pole,6 Hz-20 kHZ přôdpolaľizovaný 1 ks 40 020,00 6,0% 38 019,00 21%

A04697-D-050:Mkrofonni kabel, circulaľ-1810-pln (M) - drcular-1810-pin (8, 2 ks 13 746,00 5,0% 26 117,40 21%
5m, max.+70'C

ZC·0032: Mhofonní předzesilovaě pro ruční analyzátor 1 ks 21 315,00 5,0% 20 249,25 21%

AO-0697-D·100: Mkrofonní kabel, círcular-1810-pin (M) - circular48 10-pln (F), 1 ks 15 950,00 5,0% 15152,50 21%
10m, max.+70°C

AO-0697-D-200: Mkrofonni kabel, circular-lB10-pin (M) - circular-1810-pln (19, 1 ks 20 300,00 5,0% 19 285,00 21%
2Om, max.+;70°C

AR-0199: Kabel plochý, XF-0081,konektory circular 10-pln (M) - ckcular 2 ks 15 370,00 5,0% 29203,00 21%
10-pln (F), 0,5m

JP-1041: Adaptér-kabel,konektoľy long-body-circular-18 10-pin (AI)-2x 1 ks 11 484,00 5,0% 10 909,80 21%
drcular 18 10-pin (8

UA-0750: Kompakhi stativ, hlinik,0.4m - 1.31m, černý 3 ks 4495,00 5,0% 12 810,75 21%

UA-1317: Držákpro 1/2"mikrofony 2 ks 2 625,OK) 5,0% 4 987,50 21%

UA-1650: Klyt mlkrofonu (90mm) pro anat,zátor 2250 s autodetekcí 1 ks 2593,00 5,0% 2 463,35 21%

Software
BZ-7230: Software FFT Analýza pro analyzátory 2250 & 2270 1 ks 48024,00 5,0% 45 622,80 21%

7830: Software Qualílier - zpracování a repolt data výsledků (Stavební 1 ks 84854,00 5,0% 80 611,30 21%
akusüka)

BZ-7234: Software pro měření nízkých kmitoěm a rozšfené měření vibrací 1 ks 24012,00 5,0% 22811,40 21%
(2250 & 2270)

Měření vibrací
8344: Akceleromer s vysokou citlivostí 1 ks 40783,00 5,0% 38 743,85 21%

Int.č. dodavatele: Strana 1 dokladu 18NPV00112
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Kód Název Množství J,cena Sleva Cena Kč %DPH

AO·0702„D-080: Kabel, nizkošumový, 10-32 UNI:(M)-biax-00 (M, 8,Om, 1 ks 10 817,00 5,0% 10276,15 21%
max.+200"C (392»F)

YJ·0216: Bilý včeti vosk pro upevněnI akcelerometni 5 ks 94,00 5,0% 446,50 21%

Ostatní
ST·PSKOH-IND: Školení individuální 1 ks 15 000,00 15000,00 21%

školení u zákazníka (lden)
ST-SHIP-050: Balné, doprava (do 50 kg) 1 ks 5250,00 5 250,00 21%

DPH Celkem 240 028,39 Kč
Zaokrouhleni 0,31 Kč

Celkem (bez DPH) 1 142 992,30 Kč
Celkem k úhradě (vč, DPH) 1 383 021,00 Kč

Využijte služeb našeho AKREDITOVANÉHO KALIBRAČNIHO CENTRA.
Vystavil: Pavla Vaňková Záruční doba: 24 měsíců

pavla.vankova@svmtech.cz Termín dodání: 21 dní
Volitelné položky nejsou započítány v celkové ceně. Dodací podmínky: CIP (INCOTERMS 2010)
Pro zboží s klasifikaci zboží dvojího užití (duai use) je nezbytné uvádět koncového zákazníka.

Všeobecné obchodní podmínky SVMTech s.r.o. jsou v aktuální verzi
dostupné na www.svmtech,cz. -J-Vl-1 lech

SVMTech s,r.o,
Společnost je držitelem certifikátu I SO 9001:2015 - Prodej a servis poówrlcká 96, 108 00 P,*ha 10
přístrojové technh, organizace souvisejících vzdělávacích kurzů. Tel.: +420287021900 Far +420267021001
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