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sound pressure level (dB re 2x 1077 N/Sm?)

Actual SPL Perceived Volume
dB Reduction Reduction

3 dB 50.00% 18.7 7%
& dB 75.00% 34.02%
5 dB B7.50% 46.41%
12 dB 93.75% 56.47%
15 dB 96.85% 54.54%
130 T T Loudness | 18 dB 98.44% 71.28%
120} || 120 jevel | | — 21 dB 99.22% 76.57%
E {phons) 24 dB 99.61% 51.05%
R =y ~_ 27 dB 99.80% 34.61%
100 oS e L L B I AL ] 30 dB 59.90% 57.50%
" | 33 dB 99.95% 59.85%
36 dB 59.9B% 01.75%
B §— 58 dB 90.55% 93.30%
70— 42 dB 99.99% 04.56%
45 dB 100.00% 05.58%
60— 48 dB 100.00% 96.41%
50 51 dB 100.00% 07.08%
54 dB 100.00% 07 63%
40 57 dB 100.00% 98.08%
|- B0 dB 100.00% 93.44%
sl | LTS B3 dB 100.00% 08.73%
RN 56 dB 100.00% 93.97%
¢ |- Threshiold of atdibility 2o v 69 dB 100.00% 99 16%
ol | 1__a'_ T Phon 1P 72 dB 100.00% 09.32%
| BN L] LT 75 dB 100.00% 99.45%
20 40 60 100 200 500 1000 2000 5000 0k 20k —2dB LM Gty
B1 dE 100.00% 09.654%

Frequency (Hz)
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What Are Octave Bands?

Standardized octave bands are groups measurement devices (dB meters) also
of frequencies named by the center follow the preferred octave bands.
frequency where the upper limit
is always twice the lower limit of
the range. Test data for perfor-
mance of acoustical materials is
standardized for easy comparison 2:;.1 4|4.2 3?4 1|?'7 35|4 7|07 1|414 2|328 56|57 11|314
at the center frequencies.

Equipment et levels and Octave Band Cut-Off Frequency. Hz

Octave Band Center Frequency, Hz

I I I I I I I I I
345 63 125 250 500 1K 2K 4K 8K

More Difficult as
] Frequency Decreases | * <—| Easiest to Attenuate |—»

Wavelength 74 37 19 94 4 12 60 30 .15
(ft)

e
~
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Diffuser Noise

Reciprocating and
Centrifugal Chillers

VAV Unit Noise

Fan and PumE Noise

Fan Instability
Turbulent Air Flow

THROE RUMBLE ROAR WHISTLE HISS

I | ) | T— T [
16 315 63 125 250 500 1000 2000 4000
| Low-Frequency | Mid-Frequency | High- Frequency
Octave Band Center Frequency (Hz)
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TABLE OF ZONING DISTRICT NOISE STANDARDS
Maximum Allowable Octave Band Sound Pressure Levels
Octave Band Center Eesidential Eesidential / Industrial Business | Industrial
Freguency of Measurement

(Hz) Daytime | All Other Times | Davtime | All Other Times | Anytime | Anytime

31.5 76 68 79 72 79 83
63 73 67 78 71 78 82
125 69 61 73 63 73 77

230 62 32 68 37 68 73

300 36 46 62 31 62 67

1000 30 40 36 45 i 61

2000 45 33 3l 39 a1 37

4000 40 28 47 34 47 33

8000 38 26 44 32 44 30

Single Number Equivalent 60 dBA 30 dBA 65 dBA 35 dBA 65 dBA 70 dBA
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REFRIGERANT SENSORS

i:;;ngﬂgant sensor(s) will be provided by the DDC tamperamm uuntruh contractor. saa sactm

o

SAFETY DEVICES o % g ke

FIOVEIS CiVte Wit W0 rosined ’E“‘ﬂﬂmﬂtﬁfﬂw refief valves and ruptl.lrﬂ disks mw ra -
completa installation. | . .
ACCESSORIES 5 St S Bl
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14. Noise Rating: 70 dBA sound power level when measured according to ARI 370.

Provide factory-installed sound treatment if necessary to achieve the performance
indicated.

22

SOURCE QUALITY CONTROL
Perform functional tests of chillers before shipping.
Factory run test each air-cooled chiller with water flowing through evaporator.
Factory performance test water-cooled chillers, before shipping, according o AR 550/590.
I, Test the following conditions:
a.  Design conditions indicated.

b. At four points of varying part-load performance to be selected by Owner at time of
test.

2. Allow Owner access to place where chillers are being tested. Motify Architect 14 days
in advance of testing.

3. Prepare test report indicating test procedures, instrumentation, test conditions, and results.
Submit copy of results within one week of test date.

Factory sound test air-cooled chillers, before shipping, according to ARI 370.
l. Test the following conditions:

a. Design conditions indicated.
b.  Chiller operating at calculated worst-case sound condition.

€. Al three points of varying pant-load performance to be selected by Owner at lime
of test.

2. Allow Owner access to place where chillers are being tested. Notify Architect 14 days
in advance of testing.

1 Prepare test report indicating test procedures, instrumentation, test conditions, and results.
Submit copy of results within one week of test date.

Factory test and inspect evaporator and condenser according to ASME Boiler and Pressure
Vessel Code: Section VIII, Division 1.

For chillers located outdoors, rate sound power level according to AR 370.
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f. Ad.41: Detail F3: Change vertical dimenslon at righthand side of detall which reads 20 %
toread 2'-11".

3. MECHANICAL:

a. M.1.01; Electrical Room A141: Provide galvanized sheet steel trough below overhead piping
not enclosed In architectural chase, as described on P.101.

b. M.2.03: Part Plan Organ Loft and Narthex Attic:
1. Duct cannection to architectural louver: Change 42 by 66 inches to 96 by 66 inches full-
sizs duct connection.
2. Sheet metal plenum at louver: Change 22 by 90-Inch A/L lo 30 by 90-Inch A/L.
3. Extend 30 by 90-inch A/L OED 8 feet and terminate with full-size, open-end duct on BE
s|de of duct.
4, Extend 36 by 66-Inch A/L OED (Typ. of 2) approximately 4 feet.
5. Insulate ductwork In attic with rigid fiberglass Insulation, density 4 Ibs/cu ft, 3 inches thick;

sllowt-lnch air spucs.
c. M.6.01: Equipment Schedule, Air-Cooled L»qutd Ghiliar

1. Delste reference lo remrt~ ~emmdrmtas
2. Add this note: "Provide ' 'package Including 4
condenser fans and sound-attenuated enclosure, to provide maximum sound power
levels as follows:

Freguency (Hz) 63 | 125 | 250 | 600 | 1000 | 2000 | 4000 | A

Chiller Maximum Allowable SPL al 5 ﬂ T 88 87 835 81 68 70 85

nr. Instaad of the sound attenuaﬂnn package, sela:t :hﬂler not to exceed ?O dBAata

d. M.T. 02 ATC dlagram fcrAHU-B Add retum air fan and I‘:‘Adampﬁ to cﬁagmrn



Sound pressure for the unit shall not exceed the following tabulated levels. The chiller shall be
provided with acoustical sound blankets for each compressor and condenser fan attenuation. Chiller
performance, affected by the use of these devices, shall meet or exceed the scheduled performance
requirements. Sound data shall be provided with the shop drawings. Sound measurements are to
be taken at a distance of thirty (30) feet in accordance with ARI Standard 370.

SOUND DATA
Sound power levels (at 30 feet) — octave band at center frequency (dBA):

63Hz 125Hz 250Hz 500Hz . 1000Hz 2000Hz 4000Hz 8000Hz Overall
88 970 960 960 920 900 840 790 9.0

All sound data rated in accordance with ARI Standard 370.
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D.

CLASSROOM ADDITION TO POLK ELEMENTARY SCHOOL

Sound Attenuation Panel Systems

Provide modular acoustical bamiar wall conaisting of acoustical panais stacked be-
tween structural steel support columns.

System shall ba compatible with chiller provided and furnished as pant of the chiller
package.

System shall result in a DBA raduction of 12 to 15 DBA or as required lo obtain 2
sound pressure raing of no more than 55 DBA al tha exteror wall of the adjacent
Classroom 2007 from the chiller.

Enclosure shall ba * or equal.

PART 3 - EXECUTION

31
A

EXAMINATION

Examine areas 1o receive chilers for compliance wilh instzllation tolerances and other
conditions affecting performange and mainlenance of chillers.

inferfarences.,

Verfy branch circuit wiring sultabiity. Do not proceed with installation wntil
unsatisfactory conditions have been comedied.

CEAE (r),
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1. Provide necessary terminal points and contacts necessary to interface with the Building
Automation System. Refer to Section 15975 and control drawings for details. Control interface
shall have the following capabilities:
a  Receive external start/stop command from BAS (D.L)
b. . Send atarm indication and compressor failure indication to BAS (D.O.)
€. Send arun status indication to BAS (D.O.).

2 ﬂldlwmolmlshdlhcl-UNmrhmq:ﬁhh.

25  ELECTRICAL CONNECTIONS

A Power connection shall be main single point three phase power and factory installed 115v. control
transformer for control power.

210 SOUND TREATMENT

A Sound Enclesure shall surround the installed chiller on four sides and have the following features and

BCOESEOTIES!

1. Provide acoustic composits insulation material equal to suitable
I'nrm.gi'_hrappli:sﬁm

2. Acoustic Insulation shall consist of absarber blanket and covering lag material with a STC rating
of 30. Acoustic Insulation shall provide reduction of 20db at 250 HZ, 23 db at 500 HZ, 13db at
1000 HZ and 44db at 2000 HZ

3 Awach acoustic insulation to interior face of masonry wall anound chiller uilizing pins in the
masonry wall. All ends of acoustic insulation shall be suitably ssaled,

4. MHlmmmmdwmmhrmUmmdMWm
9, hmm-m}wwwﬁrmmcmmm j

" PART 3 - EXECUTION
+ 3.1 INSTALLATION
A, Install in sccordance with manufacturer's instructions.
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EQUIPMENT SCHEDULE

LESIC DESCRIPTION / CAPACITY
GOUER-1 | 15, SUITH MODEL G~28A-W-7, CAST-IRON SECTIONAL WATER BOILER RATED
AND OR 80 PST WORKING PRESSURE. NATURAL GAS BURNER WITH FULL MODULATION
BOILER=2 FIRING, IRI CAS TRAIN AND P CONTROL SYSTEM.
2163 MBH GAS BURNER INPUT CAPACITY. PROVIDE WITH PRESSURE
R T0 ACCOMMODATE 1/4 A PSI INLET GAS PRESSURE: 1699 MEH (6K
GROSS OUTPUT, 1477 WBH NET IBR RATING, 1/3 HP BURNER, 208V-13.
" NR.cotn | AlX COOLED ROTARY SCREW LIGUID CHILLER; “TRANE'MODR. RTAC=200,, NOMINAL
COAE | 200 TONS; 167.3 TONSAT 44¥ LWT/S8.0F EWT 360 CPAL 480V 38 2297 Ki
LIOUD-GILR | fhpyT/ 414, NCA/ 500 NOCP: 95, ANBIENT;-0.0001 FOULING FACTOR. PROVIDE
AL L&J{ﬂi it ASE_RNDCOIL-PROTECTION, SINGLE :POIN HCCHNECTIUH.

TACO MODEL CBX-42, 8 GALLON JANK VOLUME, 5 GM.;_DN

8 1]
%

ACCEPTANCE VOLUME, APPROX. 28'M x 14" DIA, 125 PS
(HILLED WATER) ASME PRESSURE RATING.
QIAPHRADY | TACO MODEL CEX-500, 132 GALLON TANK voLUM 6t GALLON
CEPTANCE VOLUME, APPROX. B3'H x 24" DIA, 125 PSI ASME
IAHK_GZ PRESSJRE RATINC.
(HEA‘."{NG A!’ER]
Al QE TAGO MODEL AC4F, 4 INCH PIPE 517' Teem smm e
. (AS-1 CONSTRUCTION, WitH STRAINER; 1670 - . ..

< EH >
& ? &

= B
ATERENE
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BALTIMORE COUNTY 9/1/04
PIKESVILLE POLICE STATION :

Integral circuit breaker type disconnect
EMCS interface for start/stop, resetting, inlet/outlet temperature, alarm
and percent load

1. Vaporproof chilled water flow switch
2. Solid state reduced voltage starter

3. Unit mounted receptacle

4,

3.

Sound Control System: Provide sound attenuation/control treatment of all
refrigerant cycle sound sources such as, but not limited to, compressors,
compressor piping, economizers, oil seperators, etc. The treatment shall include,
but not be limited to, removable sound attenuation blankets to provide an average
reduction of 6 to 8 dBA at four feet from the sound source. Sound confrol system
shall not void chiller manufacturer’'s warranty nor shall the system reduce or

inhibit the chiller performance in anv way. Suund control system shall be
)y 5) 5 4

Warranty: The manufacturer shall provide a five (5) year parts and labor
warranty for the entire chiller wt (fve years from date of start-up).



(] > &

2.2 Acoustical Package

A

The chiller equipment manufacturer shall furnish the cluller noise
reduction system provided by ABC Company. Acoustical Package shall
mnclude “ABCT system herein.

i “ABC” svstem — Removable Blanket Insulation. Part Number
000, Velero flaps, finished surface mass —e Ibs. persq. fito
cover compressors and extended components for the specified
chiller. ABC system Removable Sound Covers shall be
constructed with a Silicone-fiberglass cloth outer jacket. a
loaded vinyl barrier septum. fiberglass needle matt (11 1bs/fi3
density). and a Silicone-fiberglass cloth inner jacket. The
covers shall be connected together by means of clothe straps
with "D rings and Velcro™ fasteners. The inner and outer
jackets shall protect against UV ravs and odl and water.

b

OEM Factorv Acoustical Packages by the chiller manufacturer
are not acceptable.

The System and components shall be as per manufacturer’s detailed
instructions and shall be UL 764C listed.

The System and components shall be mamufactured by ABC Company or
an approved equal.

Design Requirements: Design the svstem to meet chiller manufacturers
published data pertaining to heat loss of compressors, condenser fan
airflow, and ensure no “de-rating” of chiller performance. Design svstem
to meet environmental conditions such as temperature, shrinkage. UV-
ravs. and moisture.

Acoustical reduction shall be a nunmm of 10-12 dBA. Acoustical
readings before and after installation shall be provided to venify acoustical
reductions and shall be provided by a professional acoustical consultant.
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