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Preinstallation Requirements for MR Systems

Language Policy

DOC0371395 - Global Language Procedure

MNPEAYNPEXA | ToBO pbKOBOACTBO € HANNYHO CAMO HA KNTANCKM (ZH-CN), GHFANIACKN, PPEHCKIN, HEMCKI, SMOHCKN,

EHWNE KOPewncku, NoNcKKn, noptyrancku (PT-BR), pycku, MCNAHCKN 1 BUETHAMCKW. AKO AOCTABYUKBLT HA YCNyrit

(BG) HQ AOAEH KNIWEHT N3WCKBA €3UK, KOWTO € PA3N1YeH OT Te3u e31uy, OTFTOBOPHOCT HA KAVEHTA € Ad
NpeaoCTaBM NPEBOAAYECKN YCNyriA.

B AFHUREFI (ZH-CN), B, EF, BiF, BARE,. AE, HiE, K=, FFTE

(ZH-CN) (PT-BR), iE. BIFEMMEERES, NEEFNRSRUEESRMES  NEFAREE
HEEERS.

2 AFMHERGEFI(ZH-CN), B, AR, BX, BAMNN, AX, BX, KEX. HE5FX

(ZH-HK) (PT-BRI. AX. BHFIRMAMRA, NEFNRGHEEERELES UAMRA  AI4AE
EEEEIRMEBRNEBERYE.

BE B FRHER SR (ZH-CN), B, AR, BX, BAMNN, AX, BX, KEX. #5FX

ZHTW) (PT-BRI. X, FHEFXAMEXIRE, BUOEFNRBRAENEES RATENSIES
L EFEETAERUBERK.

UPOZORENJE | Ovaj je priru¢nik dostupan samo na kineskom (ZH-CN), engleskom, francuskom, njemackom, talijan-

(HR) skom, japanskom, korejskom, poljskom, portugalskom (PT-BR), ruskom, Spanjolskom i vijetnamskom
jeziku. Ako klijentov serviser zahtijeva jezik koji nije jedan od tih jezika, odgovornost je klijenta pruziti
uslugu prevodenja.

VYSTRAHA Tato pfirucka je k dispozici pouze v ¢instiné (ZH-CN), angli¢ting, francouzsting, némcing, italstiné,

(CS) japonsting, korejsting, polsting, portugalstingé (PT-BR), rusting, 3panélstiné a vietnamstiné. Pokud pos-
kytovatel sluzeb zdkaznika vyzaduje jiny jazyk nez tyto jazyky, je odpovédnosti zakaznika poskytovat
prekladatelské sluzby.

ADVARSEL Denne vejledning findes kun pa kinesisk (ZH-CN), engelsk, fransk, tysk, italiensk, japansk, koreansk,

(DA) polsk, portugisisk (PT-BR), russisk, spansk og vietnamesisk. Hvis en kundes tjenesteudbyder kraever et
andet sprog end disse sprog, er det kundens ansvar at levere oversaettelsestjenester.

WAAR- Deze handleiding is alleen beschikbaar in het Chinees (ZH-CN), Engels, Frans, Duits, Italiaans, Japans,

SCHUWING Koreaans, Pools, Portugees (PT-BR), Russisch, Spaans en Vietnamees. Als de serviceprovider van

(NL) een klant een andere taal dan deze talen vereist, is het de verantwoordelijkheid van de klant om
vertaalservices te leveren.

WARNING This manual is available in Chinese (ZH-CN), English, French, German, Italian, Japanese, Korean, Polish,

(EN) Portuguese (PT-BR), Russian, Spanish, and Vietnamese only. If a customer's service provider requires a
language other than these languages, it is the customer's responsibility to provide translation services.

HOIATUS See juhend on saadaval ainult hiina (ZH-CN), inglise, prantsuse, saksa, itaalia, jaapani, korea, poola,

(ET) portugali (PT-BR), vene, hispaania ja vietnami keeles. Kui kliendi teenusepakkujal on vaja juhendit
mones muus keeles, on tolketeenuste osutamine kliendi kohustus.

VAROITUS Tama opas on saatavilla vain kiinaksi (ZH-CN), englanniksi, ranskaksi, saksaksi, italiaksi, japaniksi, kore-

(FI) aksi, puolaksi, portugaliksi (PT-BR), ven&jaksi, espanjaksi ja vietnamiksi. Jos asiakkaan palveluntarjoaja
edellyttdd muuta kuin naita kielia, kddnnospalveluiden tarjoaminen on asiakkaan vastuulla.

ATTENTION Ce manuel est disponible uniqguement en allemand, anglais, chinois (ZH-CN), coréen, espagnol, francais,

(FR) italien, japonais, polonais, portugais (PT-BR), russe et vietnamien. Si le prestataire de services d'un
client nécessite que le manuel soit rédigé dans une autre langue que celles mentionnées ci-dessus, il
incombe au client de le faire traduire.

WARNUNG Dieses Handbuch ist nur auf Chinesisch (ZH-CN), Englisch, Franzésisch, Deutsch, Italienisch, Japanisch,

(DE) Koreanisch, Polnisch, Portugiesisch (PT-BR), Russisch, Spanisch und Vietnamesisch verfiighar. Wenn

ein Dienstleister des Kunden dieses in einer anderen Sprache als die genannten benétigt, liegt es in der
Verantwortung des Kunden, Ubersetzungsdienstleistungen zu erbringen.
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Preinstallation Requirements for MR Systems

MPOEIAOMOI | Autd To yxeLpidlo elval StaBéotpo pdvo ae KIvellka (ZH-CN), AyYAKE, FaAALKE, MTEpUaVIKAE, ITOAKE,

HZH lomwvIKd, KopeaTikd, MoAwVIKA, MopToyoAlkd (PT-BR), Pwaotkd, lomavikd kat Bletvapélika. Edv

(EL) 0 TdPOXOG LTINPECLLV EVOG TIEAATN OMALTEL YAWCOX TIOL 8EV CUUTEPIAXUPBAVETAL 08 QUTEG TLG
YAWOOEG, amoTEAEL LBVVN TOL MEAXTN VO TIAPEXEL LTINPECLEG UETADPAONS.

FIGYELMEZ- Ez a kézikbnyv az alabbi nyelveken érheté el: angol, francia, japan, kinai (ZH-CN), koreai, lengyel, német,

TETES olasz, orosz, portugal (PT-BR), spanyol és vietnami. Ha az ligyfél szolgaltatdja ezektdl eltéré nyelvii

(HU) kézikonyvet szeretne, akkor az tigyfél feladata, hogy gondoskodjon a megfeleld forditasrol.

ADVORUN pessi handbdk er adeins faanleg a kinversku (ZH-CN), ensku, fronsku, pysku, itélsku, japonsku, kéresku,

(IS) polsku, porttgdlsku (PT-BR), rassnesku, spaensku og vietnémsku. Ef pjénustuadili vidskiptavinar parf-
nast annars tungumals en pessara tungumala er pad & abyrgd vidskiptavinarins ad veita pydingarpjo-
nustu.

AVVERTENZA | Questo manuale & disponibile solo in lingua cinese (ZH-CN), inglese, francese, tedesco, italiano, giap-

(IT) ponese, coreano, polacco, portoghese (PT-BR), russo, spagnolo e vietnamita. Qualora un fornitore di
servizi del cliente richieda una lingua diversa dall'inglese, sara responsabilita del cliente fornire il
servizio di traduzione corrispondente.

gL COXYZ AT, REFE(ZH-CN), RFE. 73‘/7\&.\ RAVEE, 41 8UTE. BAE. Eé‘

LA EE. R—5> KE. KL RALEPTER, OSTHE, ARAVE, BLERRNFLED
TRHEZNWTVET., BEEROY—ERZ7ONIHA 75‘ CNSDFEUNOSEELEL 3‘6
BElE, BEEROEFICSVTERY—ERAZREMHLTIEETL,

81 Ol MBME BF0{(BR0{-53), Goi, =& 204, 5204, 0|Et2[0}0{, Y04, BHF 04, EBE 0,

(KO) ZE2EZo{(Z2EZ0{-E2} &), &{A|o}0, Auﬂolo-l H E<o{Z 8t X{I—'—E' L|ct o Z4o| MH|A
MBI} 0| 21018 MQI3t CHE 91018 27 5Hs B2, M MEIAE MBsts X2 120l
aoloLct.

BRIDINAJUMS | Sirokasgramata ir pieejama tikai kiniesu (ZH-CN), anglu, franéu, vacu, italiedu, japanu, korejiesu,

(LV) polu, portugalu (PT-BR), krievu, spanu un vjetnamie3u valoda. Ja klientu apkalposanas specialistam ir
nepiecieSama cita valoda, kas atskiras no Seit noraditajam, klienta piendkums ir nodrosinat tulkosanas
pakalpojumus.

|SPEJIMAS Sis vadovas pateikiamas tik kiny (ZH-CN), angly, pranciizy, vokie¢iy, italy, japony, koréjie¢iy, lenkuy,

(LT) portugaly (PT-BR), rusy, ispany ir vietnamieciy kalbomis. Jei klienty paslaugy teikéjui reikalinga kita nei
Sios kalba, uz vertimo paslaugy suteikima atsako klientas.

ADVARSEL Denne handboken er bare tilgjengelig pa kinesisk (ZH-CN), engelsk, fransk, tysk, italiensk, japansk, ko-

(NO) reansk, polsk, portugisisk (PT-BR), russisk, spansk og vietnamesisk. Hvis en kundes tjenesteleverandgr

krever et annet sprak, er det kundens ansvar 3 levere en oversettelsestjeneste.

OSTRZEZENIE
(PL)

Niniejsza instrukcja jest dostepna wytacznie w jezyku chifiskim (ZH-CN), angielskim, francuskim, nie-
mieckim, wtoskim, japonskim, koreanskim, polskim, portugalskim (PT-BR), rosyjskim, hiszpanskim i
wietnamskim. Jesli ustugodawca klienta wymaga jezyka, ktéry nie zostat wymieniony powyzej, obo-
wiazkiem klienta jest zapewnienie ustug ttumaczeniowych.

ATENCAO Este manual esta disponivel somente em chinés (ZH-CN), inglés, francés, alemao, italiano, japonés,

(PT-BR) coreano, polonés, portugués (PT-BR), russo, espanhol e vietnamita. Se o prestador de servicos de um
cliente necessitar de um idioma diferente dos mencionados, o fornecimento dos servicos de traducido
é de responsabilidade do cliente.

ATENCAO Este manual esta disponivel apenas em alemao, chinés (ZH-CN), coreano, espanhol, francés, inglés,

(PT-PT) italiano, japonés, polaco, portugués (PT-BR), russo e vietnamita. Se o fornecedor de servicos de um
cliente necessitar de um idioma diferente dos listados aqui, é da responsabilidade do cliente assegurar
os servicos de traducao.

ATENTIE Acest manual este disponibil numai in limbile chineza (ZH-CN), engleza, franceza, germang, italiana,

(RO) japoneza, coreeana, poloneza, portugheza (PT-BR), rusd, spaniola si vietnameza. Daca furnizorul de

servicii al unui client solicitad o limba diferita fata de aceste limbi, este responsabilitatea clientului sa
furnizeze servicii de traducere.
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OCTOPOXHO! | HacTosLwee pykoBOACTBO AOCTYNHO TONbKO HA KUTANCKOM (ZH-CN), QHFANKCKOM, PAHLLY3CKOM,

(RU) HEMEeLKOM, UTANbAHCKOM, AMOHCKOM, KOPENCKOM, NONbCKOM, NOPTYranbCkoMm (PT-BR), pycckom,
MCNAHCKOM W BLETHOMCKOM A3bIKAX. ECA NOCTABLLMKY YCNYr 30KA3UMKA TPebyeTcs pyKOBOACTBO
HQ KOKOM-N60 ApYroMm A3bike, NepeBo] PYKOBOACTBA HA HEOBXOANMbIN A3bIK OCYLECTBNAETCS
CTOPOHOW 30KA34MKQ.

UPOZORENJE | Ovaj priru¢nik dostupan je samo na kineskom (ZH-CN), engleskom, francuskom, nemackom, italijan-

(SR) skom, japanskom, korejskom, poljskom, portugalskom (PT-BR), ruskom, $panskom i vijetnamskom
jeziku. Ako korisnik kao pruzalac usluge zahteva neki drugi jezik od navedenih, njegova je duznost da
obezbedi prevod.

UPOZORNE- | Tato prirucka je dostupna len v nasledovnych jazykoch: ¢instina (ZH-CN), anglictina, franclzstina, nem-

NIE Cina, taliancina, japoncina, kérejcina, polstina, portugalcina (PT-BR), rustina, $panielina a vietnamcina.

(SK) Ak poskytovatel sluzieb daného zakaznika poZaduje iny ako tieto jazyky, za poskytnutie prekladatel-
skych sluzieb zodpoveda zakaznik.

ATENCION Este manual esta disponible solo en chino (ZH-CN), inglés, francés, aleman, italiano, japonés, coreano,

(ES) polaco, portugués (PT-BR), ruso, espafiol y vietnamita. Si el proveedor de servicios de un cliente
requiere un idioma distinto de estos idiomas, es responsabilidad del cliente proporcionar los servicios
de traduccioén.

VARNING Den har manualen finns endast tillganglig pa kinesiska (ZH-CN), engelska, franska, tyska, italienska,

(SV) japanska, koreanska, polska, portugisiska (PT-BR), ryska, spanska och vietnamesiska. Om en kunds
tjansteleverantor behover ett annat sprak dn dessa ar det kundens ansvar att ordna med 6versatt-
ningstjanster.

OPOZORILO | Ta prirocnik je na voljo v kitajs¢ini (ZH-CN), anglescini, francoscini, nemscini, italijanscini, japonscini, ko-

(SL) rej&cini, polj&€ini, portugal¢ini (PT-BR), ruicini, §panicini in vietnamécini. Ce kup&ev ponudnik storitev
potrebuje drug jezik, mora za prevod poskrbeti kupec.

DIKKAT Bu kilavuz yalnizca Cince (ZH-CN), ingilizce, Fransizca, Almanca, italyanca, Japonca, Korece, Lehce,

(TR) Portekizce (PT-BR), Rusca, ispanyolca ve Vietnamca dillerinde mevcuttur. Miisteri servis saglayicisi bu
dillerden baska bir dil talep ederse ceviri hizmeti saglamak misterinin sorumlulugundadir.

3ACTEPEXEH | Llen noCiBHVK AOCTYMHUIA AnwWe KUTANCbKOIO (ZH-CN), QHrAinCbKoto, GPpaHLUy3bKOoto, HiIMELbKOLO,

HA ITANINCBHKOIO, ANOHCHKOID, KOPENCHKOK, NONBCHKOK, NOPTYranbChKO0 (PT-BR), pOCINCHKOI0, ICNAHCHKOI0

(UK) T B'ETHAMCBLKOIO MOBAMM. AKLLO NOCTAYANBHUK NOCAY 3AMOBHIIKA BUKOPWCTOBYE MOBY, iKY He

BKA3QHO Y LbOMY Nepeniky, Nocnyru 3 nepeknady Mae 3a6e3neunTit 3aMOBHUK.
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1 Introduction

1.1 Who Should Read This Manual

The following personnel must be aware of the contents of this manual:

Icon

Personnel

e

Architect

1.2 Purpose

The purpose of this document is to provide the MR site contractor with the needed information on how
to create an MR suite that will meet the acoustic requirements for the MR scanners. This information
was previously located in the system Preinstallation Manual. Since acoustic requirements are similar for
the different GE MR Systems, this manual will apply to all new production GE MR Systems. A building

acoustics expert can be consulted during the design process, if needed.
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2 Acoustic Specifications

2.1 MR Suite Acoustic Specifications

The following table lists the acoustic output of GE Healthcare equipment:

Table 2-1 Acoustic Specifications (Under Ambient Conditions)

Room GE Equipment Acoustic Output
Control Room <62dBAl
Equipment Room < 83 dBA (For SIGNA Prime, SIGNA Victor, SIGNA Aviator AIR and SIGNA Star AIR)

< 83.6 dBA (For SIGNA Premier and SIGNA 7.0T)
< 80 dBA (For all other systems)

Magnet Room See 2.2 Magnet Room Acoustic Specifications on page 7

1. For SIGNA Creator/Explorer/MR355/MR360/MR380 systems: when equipment room and control room are com-
bined, refer to equipment room for Acoustic output.

NOTE
All GE equipment acoustic output values are for base equipment configuration in each room.

1. The customer must use acoustic noise containment solutions to control leakage of acoustic noise
from one room to the next. See Chapter 3, Acoustic Background and Design Guidelines, for guidance
to contain the noise within the Magnet Room.

2. The level indicated for Equipment Room in Table 2-1 Acoustic Specifications (Under Ambient
Conditions) is for GE equipment only. The Equipment Room acoustic level must not exceed 85 dBA.

2.2 Magnet Room Acoustic Specifications

The acoustic room is a layer used to help contain the noise (within the Magnet Room) which is produced
during clinical scanning. The following information is provided for the acoustic engineer to design for
acoustic noise containment within the Magnet Room.

5850262-1EN Revision 3 Acoustic Room Details 7/19
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2.2 Magnet Room Acoustic Specifications

Table 2-2 Acoustic Specifications for the Magnet Room

Location

Maximum Sound Pressure Level?!

Frequency Distribution?

Magnet Bore

(For all 1.5T systems except Artist Evo)
122 dBA

(For Artist Evo) 124 dBA

(For all 3.0T systems) 128 dBA

(For all 7.0T systems) 128 dBA

opening

Front of Magnet - 800 mm from bore

Magnet Bore - 4 dBA

See the Sound Pressure Spectral Dis-
tribution figure below for the applica-
ble system.

Notes:

will be much less.

the magnet.

1. The magnet bore specification is based on the worst case or 20-second average acoustic noise. An 8-hour average

2. The total energy, SPL, is derived through the log sum of each 1/3 band octave totaling 128 dBA (for 3.0T magnets) or
122 dBA (for 1.5T magnets). That is, the maximum single 1/3 band is lower than the published values at the front of

Figure 2-1 Sound Pressure Spectral Distribution (Normalized for 20 Hz SPL as 1 dBA) (For 3.0T: SIGNA
Architect, SIGNA PET/MR, Discovery MR750w)
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Preinstallation Requirements for MR Systems 2.2 Magnet Room Acoustic Specifications

Figure 2-2 Sound Pressure Spectral Distribution (Normalized for 25 Hz SPL as 1 dBA) (For 3.0T: SIGNA
Pioneer, SIGNA Hero)
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Figure 2-3 Sound Pressure Spectral Distribution (Normalized for 20 Hz SPL as 1 dBA) (For 3.0T: SIGNA
Premier and 7.0T: SIGNA 7.0T)
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Preinstallation Requirements for MR Systems 2.2 Magnet Room Acoustic Specifications

Figure 2-4 Sound Pressure Spectral Distribution (Normalized for 25 Hz SPL as 1 dBA) (For 1.5T: SIGNA
Creator/Explorer/MR355/MR360/MR380)
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Figure 2-5 Sound Pressure Spectral Distribution (Normalized for 20 Hz SPL as 1 dBA) (For 1.5T: SIGNA

Prime)
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Preinstallation Requirements for MR Systems 2.2 Magnet Room Acoustic Specifications

Figure 2-6 Sound Pressure Spectral Distribution (Normalized for 20 Hz SPL as 1 dBA) (For 1.5T: SIGNA
Victor/SIGNA Aviator AIR/SIGNA Star AIR)
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Figure 2-7 Sound Pressure Spectral Distribution (Normalized for 31.5 Hz SPL as 1 dBA) (For 1.5T:
SIGNA Artist, Optima 450w)
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Preinstallation Requirements for MR Systems 2.2 Magnet Room Acoustic Specifications

Figure 2-8 Sound Pressure Spectral Distribution (Normalized for 31.5 Hz SPL as 1 dBA) 1.5T: SIGNA

Artist Evo
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Figure 2-9 Sound Pressure Spectral Distribution (Normalized for 25Hz SPL as 1 dBA) (For 1.5T: SIGNA
Voyager)
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NOTE

The vertical axis does not represent the actual SPL. Use the dB difference between frequency
as a reference.
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Preinstallation Requirements for MR Systems 2.2 Magnet Room Acoustic Specifications

NOTE

The MR product clinical operation will generate sound pressure proportional to the specific
clinical application. The entire spectra (envelope) shown above in figures 1 through 9

represents the relative 1/3 band octave sound pressure the MR scanner may transmit into
the air.

See Acoustic Background and Design Guidelines on page 14 for acoustic design information.
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3

3 Acoustic Background and Design Guidelines

3.1 Acoustic Background

The acoustic information is provided for site planning and architectural design activities to address
acoustics to meet local regulations and customer requirements. For more information about
recommended safety procedures regarding patient exposure to MR generated acoustic levels, see the
MR Safety Guide included with the system Operator Manual.

A typical MR suite has two types of acoustic noise issues:

* Acoustics within the rooms in which the patients and technicians are impacted by the noise of the
MR System as the system scans

* Noise transmitted to other spaces through airborne and structure-borne paths. Refer to the system
Preinstallation Manual for details on structure-borne acoustic management.

3.2 Airborne Acoustic Background

The airborne transmission path entails the excitation of air within the Magnet Room; the resonator
module consisting of the magnet, RF coil, and gradient coil generates acoustic noise similar to an
intense loud speaker. The airborne noise passes through walls through any openings (for example, small
holes, cracks, HVAC ducts, and waveguides) into surrounding spaces within, and possibly beyond, the
confinements of the building. Acoustic energy can transmit across distances of significant length.

Examples of airborne acoustics issues may include the following (not limited to only these) :

* MR Operator exposure at Operator Workstation (For example, Operator viewing in-line with the
patient inside the magnet may require a higher acoustic attenuation window.)

* Image reading rooms adjacent to Magnet Room (may be separated by hallways)
* Secretarial, offices, meeting rooms, patient rooms (ICU, exam, primary care, and so on)
* Adjacent residential areas or spaces

* In-house library facilities

3.3 Structure-borne Acoustic Background

The structure-borne transmission path is the result of mechanical excitation of the floor or building
structure causing the building to vibrate. The vibration of the surfaces at surrounding spaces then
radiates as acoustic noise. Acoustic energy can transmit across distances of significant length.

NOTE
Less than 5% of installed base sites have experienced structure-borne acoustic issues.
Examples of structure-borne acoustic issues may include the following (not limited to only these):
* Areas directly above or below the Magnet Room (may not always be an issue)
* Image reading rooms adjacent to Magnet Room (may be separated by hallways)

* Secretarial, offices, meeting rooms, patient rooms (ICU, exam, primary care, and so on)
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* Adjacent residential areas or spaces

* In-house library facilities

3.4 Acoustic Design Guidelines for the Magnet Room

Noise generated by the MR System is inherent to the operation of the system. The sound quality (human
perception) within the Magnet Room can be modified by including sound absorbing materials to make
the room sound more subdued and less harsh by absorbing sound energy at some frequencies, while
not impacting the overall sound level.

* Use ceiling tiles with fiberglass panels having a 51 mm (2 in.) thickness set into the standard T-bar
grid system.

* Adding fiberglass panels to the side walls covering approximately 20% of the side wall surface area.
The panels should focus on covering the top half of the side walls. Panels could take many different
and decorative shapes to improve the sterile look of the rooms. Typically panels might be on the
order of 1.2 m x 1.8 m (4 ft. x 6 ft.) with a thickness of 102 mm (4 in.) or equivalent. Panel shape
could vary to produce mosaic effects to meet the customer preference. Any decorative materials
used to cover the wall panels must be porous so that sound waves can pass through with ease. In
principle, a person should be able to breathe through the material with ease. Fire retardant cloth
should be used. The NRC (Noise Reduction Coefficient) of the panels should be 0.95 or better when
mounted against a hard surface such as drywall or concrete.

3.5 Acoustic Design Guidelines for Inter-spacial Areas

Acoustic noise control to mitigate noise from being transmitted to other spaces often amounts to
paying attention to small details while working with ordinary construction materials. The key objectives
are to eliminate all cracks and gaps in the wall construction while making sure that the doors, walls,
floor, and ceiling have adequate transmission loss through mass or special double wall construction,
along with good fitting massive doors.

The entire magnet must be surrounded by walls with substantial mass and/or double wall construction
so that noise is contained in the room and not allowed to pass through into nearby spaces. Wall
junctions must be sealed with acoustical sealant so that noise waves to do not escape from the room.
In principle, if the room were filled with smoke and under a positive pressure, no smoke would leak from
the room.

3.6 Wall Construction

Wall Construction will entail ordinary building materials in a careful configuration.

* The preferred wall construction should have a Weighted Sound Reduction Index (Rw) rating of
46 or an ASTM Sound Transmission Coefficient (STC) of 50. This entails the use of standard wall
construction of steel studs (typically 92 mm (3-5/8 in.)) with 2 layers of Type X drywall (typically
16 mm (5/8 in.)) on each side (a total of 4 layers) and fiberglass batt in the stud cavity. All drywall
must be overlapped by 152 mm (6 in.) or more. Beads of (USG) acoustical caulking (non-hardening)
would be used around the entire perimeter of the drywall. Any form of wall penetration should be
avoided. Any necessary wall penetrations must be sealed using combination of acoustical caulking
(non-hardening) and fiberglass batt material. See Figure 3-1 Example Of Wall Construction For
Airborne Noise Control - Option 1 and Figure 3-2 Example Of Wall Construction For Airborne Noise
Control - Option 2.
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* The top of the wall must join the ceiling or floor above so that no cracks or gaps occur. If metal pan
is used on the ceiling or floor (above), then flute seals would be used to seal the gaps between the
drywall and the pan. Alternately, drywall can be cut out to fit into the flutes. Acoustical caulking
(non-hardening) will be used to seal the remaining cracks and gaps.

Figure 3-1 Example Of Wall Construction For Airborne Noise Control - Option 1
Exterior Wall (to MR Suite)

A

406 mm (16 in.) off center
studs location

Insulating Material Steel Wall Studs
— double wall

I B . =
I [=
RF Shield

-

MR Suite Finished Wall

_ 406 mm (16 in.) off center
studs location

Interior Wall (to MR Suite)
Figure 3-2 Example Of Wall Construction For Airborne Noise Control - Option 2

Exterior Wall (to MR Suite)

| < 406 mm (16 in.) off center
studs location

Insulating Material
Steel Wall Studs

— double wall

Air Gap

F RF Shield D E

MR Suite Finished Wall |
I:

406 mm (16 in.) off center :l
studs location |

Interior Wall (to MR Suite)

3.7 High Bay RF Room

A high bay RF Room is a self-contained RF Room which has open air space between the RF Room ceiling

and the building floor above. The air space is an acoustic transmission path. Acoustic energy must be
reduced to minimize this transmission of energy through this path.
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In cases where the magnet is to be installed in a high bay, it may be most effective to enclose the RF
Room with its own drywall and steel stud room. The key difference being a ceiling assembly that mimics
the sidewall construction to contain noise.

* Normal high STC stud walls from above would be used to support a ceiling assembly constructed of
structural C channel with two layers of drywall on each side (a total of 4 layers) with fiberglass batt
in the cavity.

* Penetrations should be avoided through the use of surface mounted lights. HVAC and ducts passing
through the ceiling, party wall or side walls would require acoustic noise attenuation in the form
of inline silencers. Gaps and cracks would be sealed between the ceiling, party wall or vertical
side walls and the cryogen vent plumbing. In essence the magnet would be enclosed in a drywall
"doghouse."

3.8 Miscellaneous Plumbing, RF Windows and RF Doors

Other construction details are equally important to mitigate noise transmission to meet the intended
goal.

* Pipes (gas or water) and electrical conduit or Magnet Room signal cables must be sealed where they
penetrate the walls or ceiling. A heavy mastic material such as Duxseal™ is appropriate.

* RF windows should be purchased as window or frame units with an STC rating obtained from
laboratory testing per ASTM standards. Rw 46 (STC 50) windows are needed. The installation must
include correct sealing to avoid sound leaks.

* RF doors should be selected to provide Rw 46 (STC 50) to quell the noise. Contact the RF Shield
Room supplier for selection of RF doors that meet the local acoustic codes and site acoustic
requirements. RF door seals must be selected to prevent small gaps around the door perimeter and
at the door threshold. RF door seals would either require periodic replacement or a door seal that
would last the life of the Magnet Room.
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Revision History

English Document review and approval per DOC2348786
Rev Date Description

Rev 3 October 2022 Table 2-1: Added product "SIGNA Victor, SIGNA Aviator AIR and SIGNA Star AIR"
Table 2-2: Added value for Artist Evo
Added new Figure 2-6 for SIGNA Victor/SIGNA Aviator AIR/ SIGNA Star AIR
Added new Figure 2-8 for SIGNA Artist Evo

Rev 2 August 2021 Added product "SIGNA Hero" to title of Figure 2-2
Added product "SIGNA 7.0T" to content of Table 2-1 and Table 2-2
Added product "SIGNA 7.0T" to title of Figure 2-4

Rev 1 July 2020 Initial Release of 5850262-1EN based on DOC2348786, Rev. 2
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