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ABSTRACT

Keywords: Building equipment noise, architectural acoustics, free field

The Ministry of the Interior issued an order in June 2016 to amend the sound-proof
regulations for building design and construction. The sound insulation standards of
building soundproof regulations adopt the parallel method of “standard type” and
“performance type”. The current soundproofing mechanism of buildings stipulates the
sound insulation and noise reduction performance of individual building components
(walls, floors, etc.), but lacks noise sources to sound the occupants. Evaluation of the
impact of perception, and research on the effect of noise sources on the indoor sound
field. In addition, there is a lack of relevant experimental research on the directionality
of noise sources and the perception of occupants, and the applicability of measuring
and evaluating equipment noise sound power is not enough.

The purpose of this research is to develop the technical development of
experimental testing items related to psychoacoustic parameters (loudness) in
accordance with ISO 532-1 (Acoustics-Methods for calculating loudness ---Part 1:
Zwicker method) international standard. Analyze and study the psychoacoustic
parameters, directivity, frequency spectrum characteristics of indoor equipment noise
sources and their influence on the indoor space sound field. And to establish our ISO
532-1 measurement experiment system and experiment procedures to expand our
laboratory technology and energy for building sound environment research.

This research is an experimental study on the impact of indoor equipment noise
on the sound environment of the building space. The purpose includes (1) completing
the development of [ISO532-1 sound quality measurement test technology, establishing
psychoacoustic parameter measurement methods and technologies to develop new
testing items. (2) In an anechoic room, conduct actual measurement of the sound field
of indoor equipment noise sources (life information or home appliances) to analyze its
directivity, spectral characteristics, etc. The ISO532-1 method is used to measure and
analyze the psychoacoustic parameters to evaluate the impact of equipment noise on
the occupants' perception. (3) Based on the results of the indoor equipment noise test,
the theoretical model is used to analyze the overall impact of different indoor equipment

noise on the indoor space sound field of the building for practical reference applications.

VI



EPAARIHEATIF G REP T L B%RF Y
In order to expand our research experimental technology and energy. The research
refers to the ISO532-1 standard measurement performance requirement project, and
refers to the standard stipulation method to carry out the measurement system planning
work. In addition to the research literature collection and testing standard research
related to indoor equipment noise and human hearing, the measurement system
planning is currently completed. Experimental measurement system planning and
related experimental measurement principles research, and complete the free sound
field test environment sound field measurement verification projects. Subsequent work
will be carried out on actual equipment noise characteristics measurement and analysis
and loudness calculations, etc., for the future research and application of the effect of
indoor equipment noise on the indoor space sound field of buildings, for practical

reference applications
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B 3-7 4% s ¥R (stationary sound)ISO 532-1 ¥k B A 3+ 5
(F AL % i 1SO 532-1: 2017)

1 A3 2 Ly Rt - ez

BplA4 S R RIBRAEEE 2
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FIR CEEF LRSI PREES ER 2
Bl o ffd ot 2 IR TS BB F 2 BB FaEEIE L RAE
WlcELop® o 8¢ ¥ F300Hz T 2 13RB4F %38 0 5 TR - Rp

F #20~90 Hz % 7 ~90-180 Hz~ 2 180-280 Hz % 3 % ¥ @ #-3-2_ power summation

{6 W FEE SLlepy Loy~ 5 Lepzs F3BTRAME S od mG 3P L B F
Ercfs b 2bat s AHRRER foon g BRIFH S AR5 Lpier A

MAEITA 2 R d Y A B FE 300 Hart T 2 SR RS 0 F LN
PUIRA R T AcfE R & o iR JRISO 532-1R. 20 4 * ISO 532-1 Table A.32_ #c (&

L2 R R R4p 5 % Lo (7B 1 > B 247 5§ 525~250Hz > B & @40

R
Table A.3 — Weighting of one-third-octave-band sound pressure levels, Ly, for centre
frequencies, /1, below 300 Hz; corrections, AL, in decibels
Range | Ly+AL fr. Hz
25 32 40 | 50 63 80 | 100 | 125 | 160 | 200 | 250
1| <45 dB 32|-24[-16][-10]-5s] 0 |-7]-3]0 2| 0
n | $55dB 29 | <22 | -15 | -10 | -4 0 7 | 2 0 2 0
i < 65dB -27 | -19 | -14 | -9 5 0 6 | -2 0 2 0
wv | <71dB 25|17 |-<12| -9 | -3 | O S| -2] 0 -2 0
v - | < 80dB 23| -16|-11| -7 | -3 0 $ | -1 0 1 0
\4 <90 dB -20 | <14 | <10 | -6 3 0 4 1 0 1 0
Vil <100 dB -18|-12| -9 | -6 | -2 0 -3 1 0 -1 0
vin s 120dB -15 | -10 -8 -4 2 0 -3 1 0 1 0

In arder ta illuctrate the uee af Tahle A R the fallnwine examnlas i< oiven

B 3- 8 4% ik ¥/ (stationary sound) 2 ¥ & B BRI i 4o AL
(F 4L % R 1SO 532-1: 2017)

2. BT R A AR T2 @ ﬁ%li’f?rﬁ“x(ear’s transmission characteristics) > ISO

532-1% %51 » B3 Fa, MBS B3 2 BRplEeAg D > & % ISO 532-1

Table A4z % #ci3 & B4 B 7T
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ERRARTHEALO S RAPPL #%P ]

fr an
Hz dB
25,0
E 315
40,0
50.0 0.0
63,0
80,0
100.0
R 125,0 S5 0.0
160,0 l
200,0
N 2500 04
315.0 | 0.0
4000 | 00
500,0 | 0,0
630,0 | 0.0
800,0 | 0.0
T 10000 =il | 0,0
1250,0 | 0.0
1600,0 | -05
2000,0 | 1.6
25000 | 32
3150,0 | 54
40000 T 5.6
5 000,0 | -4,0
63000 | 1,5
8 000,0 20
10 000,0 | 5.0
12 500,0 | 12,0

B 3-91SO 532-1 Hio * BRE 2 WP AR 1 Hag et
(74 % 9 1SO 532-1: 2017)

3 rRMlERS A BEL L GHPAERG D Fagls > Fie7LRIPFY FRR
B2 ;o e L IR EHE TP B PF > B %3 1SO 532-12_Table A.5:& {7

ALDF Zhﬁtf'& BLE ALDF %:Qgtf,ﬁ_-&r" "'T';:[‘
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fr AlLpy
Hz dB
25,0
31,5
40,0
50,0 0
63,0
80,0
100,0
125,0 0,0
160,0
200,0 i
05
250,0
3150 09
400,0 1.2
500,0 1,6
630,0 23
800,0 28
1000,0 3,0
1250,0 2.0
1600,0 0,0
20000 -1.4
2500,0 -2,0
3150,0 -19
40000 -1,0
5000,0 0,5
6300,0 3.0
8000,0 4.0
10 000,0 43
12 500,0 4,0

B 3- 101SO 532-1 #H¥c¥3H-F %2 ALpp 388 & &
(F AL % i 1SO 532-1: 2017)

T bt 5300 Hzt & % 38 BV 4R 13 BA 2 A F KT Rt M 80 2 8l 5 Lepa I
Lepao

e 2 BHEEGY ARF A RREL B BARERD I T a8 1 )4BISO
532-12 Table A.62- * o Tl 4 2 P Lyo(40™ #77 )FF » 3 & * ISO 532-1

2_Table A7) 2 B EALcg(40™ #7717 )i3 & o
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fr ALcs
Hz dB
25.0
= 815 —
40,0
-0,25
50,0
_(:.;,.0
80,0
1000 1
1250 ‘ -0,60
1600 |
200,0
-0,80
250,0
315,0 i -0,80
f 400,0 -0,50
500,0 0,00
630,0 == —— .aser. — — -
800,0 1,10
1 000,0 150
f = 1250,0 — 170
1 600,0 ' 1,80
2000,0 1.80
2500,0 1,70
3150,0 ] 160
4000,0 140
3 5000,0 : T
63000 s o 2 .
8 000,0 0,50
10 000,0 0,00
12 500,0 0,50

Bl 3- 111SO 532-1 B Tef 48 AL 8 & S8 i
(74 % R 1SO 532-1: 2017)

4. 3 7w B R (core loudness)
ERlz BRER G P E 2R A DR 2 2B I BT 138
W2 BRI T D TR MR 0 F A ¥ ISO 532-12 2 VA2t §7 core
loudness N, i # » 3 2 58 4o
0.25
TRRARSHEAT TS RRPFLpAry 0lele) T 1) 3o

FF 5 8s=02 0 Lo » BB TRN M T2 B P E (B E 44180 531-12
Table A.6)~Lep % Tl 48 B2, B-3bficit o 3£ 45 % 2 N, $17 {5 = 451SO 532-
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[ SR S 8 SES L SRR
12 table A.8¥ #-1/3 2 42 2 454 ++ & 741 (H =:Hz) » $ B3| Tef 4 5 (¥

*:Bark) » ® ¥t/ B 40T Bl Hrow

fr Approximated Critical band number
critical band number
Hz dB Bark
250
315
40,0
1 09
50,0
63,0
80,0
100,0
125,0 ' 2 1.8
160,0 |
200,0 : =
250,0 3 &P
3150 | 4 | 3,5
4000 | 5 | 44
5000 | 6 | 54
630,0 [ 7 | 6,(
800,0 | H [ 79
_10000 [ 9 [ 92
1250,0 10 10,6
1600,0 | 1 | 12,3
20000 | 12 | 138
25000 | 13 | 15,2
3150,0 | 14 | 16,7
4000,0 | 15 | 18.1
5000,0 | 16 | 193
63000 | 17 | B )
80000 | 18 | 218
10 000,0 [ 19 [ 227
12 500,0 | 20 | 236
= | 21 | 24,0
NOTE Approximated critical bands 1-20 contain their Individual core loudness. Approximated
critical band 21 is empty, only slope loudness is taken into account

B 3- 12474 32 B 7813 R 47 8 :Hz)% feft 4 5 (8 = Bark) ¥ k&
(34 % iR: 1SO 532-1: 2017)
£ R iEISO532-1¢ 2 %> 4kifie * 5% (d z=0.1 Bark I =24 Bark » # f steph
B #E 5 0.1 Bark)# * ISO 532-1 Table A.9 & B~slope loudness » % #7 ¥ | 2 slope

4= 2

loudness i& + >+ J specific loudness i ¥ >+ FFspecific loudness & & /f 3% & 5 slope
loudness * @ ‘& slope loudness & -] % Jz specific loudness i& FF > specific loudness = &
core loudness & ° p* B2 P 15 T8 AR AR A B2 JSDAE el o
5, FEXRE

ERBTRRAE Y LAY BB P IR ARR N E (S Mg 2 BT R

(specific loudness) i, frp e i6 » ¥ £ Bk Rz BAE o

35



ek

PERARTHEAZITFRBDFLRBHRAY

(2) w5 & 5 LR 8 1Y 2 Bk(time-varying sounds) & 2_ & | > /%

6. ¥EF ARG LG UEMFTR 2SN BR2 FEIET BT 0 pF D
Hag B2 BEERZE 2R LN AR %”Fff%ilvc_ﬁ’“%g
& (core loudness)fs % 51 » — B3+ 5 jnf2block NL » p A2 p i fiise A B

R 2 B R R (T 2 ¢ RSB 5 L 48 kHz)

IN‘(\[LM %0 24 critical Bainds (Rark) wsing table ,\n]

Stact inden # % 0.1 Dark. Step staw + 0.1 Rark
Appromimatesd e buwtnrw Wies candwr o o |

v
Catudatiom of slope lowdness using Tep 1 revt
table A9 Tesel OB xl2)

Lavel cormections

-

laput signal

tree talse

Specdn el \m i ..1
ope Soudnens

Core
=)
e

(urlouuxu

=)

B 3- 13 S pF & % 1 2 BJR(time-varying sounds) %k 1SO 532-1 R - & = i
A2 B

(F 42 & k: ISO 532-1: 2017)

BB 2 SN gy L $ R (specific loudness)#ic @45 B2 (5 » B2 4FF
B IS0 532-1% M 45r A4 Y i dp B3 B AR B T B R S R R R
Wz A2 NN BT RRISOS32-154FE e ¥ 8 Bih2 35 8 23 2 7 itz
NG R MR 2 FHER BAets > 4 g A B % R (Short impulse) 2. #
Go(Tict B3 EWFE RS 10ms PIEd A RER TH 2 2 [ g3 5P
FFE B 5100ms#4 2. — L) 7 4 i gt B(low-pass filter) it 7 3 55 &2 (ISO

530-1%0 e A4 e J5 AR B TE B AE e o H iz BT R A ) -

24

»
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Jed> W) 1 T 80.47~0.532 21 1T ik BAE T AMBLAIZ S 0B S L BT S e
e PR ET L EER S L BR PR E -
(z )3+ A5t
ES L AR "F*f %18 % I1SO 532-13% ¥4 ® Adk B3t 5 4258 Rdosg o 130 ISO%e 2k
T RiEV AR R T F TR o B ¢ 7 8 Bk (stationary sound) %
REPF T % 1 2 B (time-varying sounds)2:f 2 3t B AR o 4% BB B B R ik
ﬁww%&wo

28 FAPRARFI R APLERPERES

PR RPN MRART RE: BFETAMER ] P HFTHRZEER R

AR AEUFNET T E S 2 RS2 P ek £4758 0 B A RPN I TAF
WNEFHRFTALLIMEBEZEADRY E > PR p BN Ao L AT oo

23 1AM ESSTEEREI GG RFELRIPM T % T (5 TAF R

| FRE L | IAM L ER | FRALEF #2x
=< F\ 75
I [ A2 FER|FTT N2 | AL FR &l TAF

3 d | MET T T | 1S0532-1

-5 TR ETE RE|(0.1to65)sone

&3
gﬁ
\v_'.
3
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MR
Uik

E’:U—’ﬁﬁé‘f’

T e

B RS e
BIR &

A 001 wf
UN Regulation No. 117 Annex
3

(60 to 120) dB(A)

TAF

M E A
LRV L

A001 # &
G
A001 #
FORlGE (1 A2
B)~A 001 #
3Rl (M
B %)

ISO 11201

ISO 9296

ISO 7779

ISO 3744

ISO 3745

TAF

LE RS

N
Y

A 001 ##
FORE A
001 A EX Al

G

ISO 7779

ISO 3744

ECMA 74

ISO 9296

ISO 9295

TAF

g .

N
i}

4o

% =
_E_P

- % B

ESA g

A 001 % g
Mz~ A 001

BT

ISO 7779; ECMA 74 ~

ISO 7779; ISO 9296; ISO 3744

TAF

R S

FREREE R EFERERS

AR v BRRE B KR

+WF\ x-ﬁ%

LA sk 2 L

@ & * ISO ~ ECMA -~ UN Regulation ¥ 7 I fisg 2 &3 o
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2R T AS Sl ARy BRI
$M RS EARRRRCA P B RPN R % E RS WIS0532- 12 TAFRE 5 T %

FREBEERFE2LFHET A S o @ISO 532 % RS S FAEEFBEY SR

(w,

BRI E A ZREEER > HER 2P & 1SO532-2:2017 Acoustics —
Methods for calculating loudness — Part 2: Moore-Glasberg method 2 i #g 4] 2. = /% »
WHAZTEFRFFL 2L R-TEP v MR AES P2 B3 &
FRERWFLARRE T ARAEFIRAEFIRY 23%08HEF F =R P

w0y RISOEBECNSb 2+ T2 f o

39



FPRAEFHEAZIT I BB T L BRI
Frd FRERARARERE

i$%?ﬁw*§§?%iﬁwi%%ﬁ%’ﬁﬁﬁﬂﬁﬁ SR H 2 AP MR

l“b

BIRAELPF > SR ER IREAL AL ERHBE LRIFRP A5 o

G2 A RT A AR AES RN S F BRI - T
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L a2 FRHE o AR IR cE EPRTCEEFAIRELET 2 A2

LEPR2FFHAGTEFPM ER  HAF LRI M Y g 7 E

ml4

TR
LE RS S SIE T E
T RRIRE(R - S AT

Aot FR AL EN F AP LISORE 2 5 Fh%: BN 2T 1

flﬂ

Bz Auli6ReFEz u23F 2(N)aPs - Pk p a2
SRARPEHF BN ORPIEI EERERPRREDP FEHFAE o B

ﬁﬁﬂ%%%@ﬁ%i@ﬁé%é@?ﬁﬁi%#7ﬂTﬁ R R R

\\\?{r

B A 513 37 R4 2 o

(-)Al2 & 53

RE D pd Fh 2 HrE20%E ~ 20471 Pulse~ 17 K12 ~94dB & s b R F ~
TELRIE S Fh kAL ELE -

XE PN M S 1072m3(11.4m*9.7m*9.7m) ~ B ok #F F 5 63Hz ~ I (FHE K 5
63~10kHz ~ 4R & 5o 4RH4E F S 2.1Hz~ # B vk § % % A NR-5)» = 3 L&
B13m: 05tFE 2 d - 2o

PRARN F D LKE RS B i i peg

2FF R e AR

3R K & e R
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FRER] B RBRE

N
i

RE MW T LR 12 104 F PulseA 45 K1E ~94dBE b Rl B~ RE
BlE ~ T dhp BPREZELE -

WH PN F A S S516m3(10m*8.6m*6.0m) ~ # 1k #7 F 5 100Hz ~ 3 (F45 & 5
100~10kHz ~ 4% & s AR 5 52 2.3Hz > # B o3 & % 5 NR-5)» 2§ #&
ERO0.7m » BB plE L 1k o

PRAZP F 013K A BB Bt S BRI

2B F R HEBE

Bl 5 143 F3%% Al 2493
(FA kiR Ay AR
-~ BRI A
R R PR ME G S PBEKL AR R B A
BooBE REBEREERG ZERERS CRFEEEI R TR A
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471§ 2 LEMOZ BNC3* 257 ©
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BB ek B - i r o SR URL@EE A TR TR A TS

(£) fei F
B&K Type 4231 » foit 244 # & [EC 942 Class 172 2 ANSI S1.40-19842 2% -
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B 5- 2 2973 FR% T S MG AH AT R
(FAL KB ApT g L)

B 5- 3 ir\“r% 29 % % B&K Type 4190 free field p d 5 H % i b
(FH kiR P77 EEI)
o8 R AREE
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FRRAFFHEAZR SRR P FLFHRTY
FzRFE e T > 7 EERFEREREY > oy TRIEREEAS
AR FIA2Z R e FHERF Y A28 X2 EFER GRS T - B5E
BIFEPFRELIRE RS ERIH G R4 - TRl WL HFRITHEFTE R
(FlT Sz B3R T BREE D fadld) 3Ry LR 7 F
TFEZ B A RHFICALRETNER FEREY 2D FHELR T
% B&K Pulse 9.0 4 M & 7 (Ao Bl #7771 ) ~ 2 43 4 45 KRB F 5L E Rl T

Y T s L

B 5- 4 ~#75 BF % ¥ B&K Pulse 9.0 #4454
(FH %R A5 A7)

Fpl% 218 d PULSEScRE 247 3% A 47 R (7 P & = g (FFT)#-8 o @ p&
BUBEEEIEIS > s v B EASEDT R IBBEHEHEIBE RS E o
-~ BRlinAR

R R BRI QT A LA B ALRIL IS 4T F
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B R

AR |

PCHi% 4

B 5- 5 F % & RIACE
(B4 % R: RAT§ L)
ZAFHRERETES RZIBEHELEEE  BFEFBREL Y BREAIT R
ISO 532-1%% b ¥ Ak o3t B AR Rde b » T 4% * ISOfesh b iz f25¢ » 4
¥ & 7 4% i ¥R (stationary sound) % MEPE R % 14 2 R (time-varying sounds)2#F 2
PRSP EANTRER A (GUDL TR F R HE G eT

T
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ERRABEHERT TS RELPLEAE]

150 532-1 Loudness Calculation - O -4

25Hz 315Hz 40Hz 50Hz B3Hz 80 Hz 100 Hz

Third octave levels (dB): -60 -60 -60 -60 -60 -60 -60 E

Slease make sure that the one-thirg.  125Hz 160Hz 200Hz 250Hz 315Hz 400Hz  500Hz i

octave-band levels are measured with a -60 -60 -60 -60 -60 -60 -60 i

sound level metersccording 0 1EC 30, g0gHz 1000Hz 1250Hz 1600Hz 2000Hz 2500 Hz I

81672-1 and a filter according to IEC _ L
61260-1:2014. In addition these filters -60 -60 -60 -60 -60 -60 -60

shall provide u_déﬂ_cLﬂg Ddf_i'ﬁdu- he 3150Hz 4000Hz 5000Hz 6300Hz 2000Hz 10000Hz 12500 Hz
tre frequencies of the E5
cen requendi o adjace 50 250 a0 60 &0 &0 50

(except for 12,5 kHz only the low
is considerad).

O Input audio signal:
Input WAVE file — |F
Calibration WAVE fili

Calibration level (dB rms |20

Method (@ Stationary Start calculation at: 0.2 5

Time varying

Sound field ® Free

) Diffuse

B 5- 6 RSN 5
(FH % iR: 1SO 532-1)
AP Fa TG T RRI2 13RAEL LA BRI R g R B R
AEN L EE BRI~ S T TR 85 WAVERHG @ WAVERF & ¢ 74 1R
Channelz_4%3 %% > 7 42557 £ 22 BB 47 & 5 32kHz ~ 44.1kHz ~ % 48kHz
EBRHEEF P AR BREEES A ST 1 (normalized)z #ciE o

HOREER A AT L RTE00s =T 1.0s> @ e 5 1384 T4

AFTER AR TNRFZZ ] FHEEER S RAFEERBRBEL LR
BN AN ERTPEFEF RS R R T RAEE I RBRF T HRKRE

4o
- ~ R RB SRS §pIBE 2 B R

dNER2ZXEERFPAMBEEERAA > FAL EA2L A R

o

MERD S FIRERG R AFLRY - AN P BT EFE R CRE 2 B3



#4

EHL I

mﬂ

R R RB

Eoplz BRgE* T g R & v 120 4 B R(B&K 4296) 0 I Bk e = 4R 7

R AR R F EF RS LS 5 R IR S R SRR ke

B #7577
z
y EEdsy Rl
16cm,1m,2m
% Fe3mE 4

Sound ~ EAIET

source [ Y— Qe i
O Mic (i/&d

(FH kR AT g KR
FEHE P RRIER(E 1~ FERERE1.83654%372m) 2 it 2 F &

b B EAE RS2 B L k4T

a | B | ¢ | o | E | f | & | w [ 1 1 1 [ x | v ]
miclécm  micl.lém micZm  mic3m SEFI{E(B) FRER(dB)

=HEE 85.75 8.5 75.15 789 79.575 6.175 -1.075 4425 0675

= HEE 78.5 764 721 74 75.25 325 1.15 -3.15 -1.25

= HEE 75.76 739 719 73 74.39 1.37 0.49 0.51 -1.29

E-HER 71.54 79 733 T23 72510 097 .39 0.79 021

BRSE > VRBRIOIEE32 (8 0 Fd THERF R RE3EREISE R
F) st E A ez RERERT, LR EREE THERELEALS dBF R
i, IS0 33822 iR A £ R s ARG A © S A B P EERT AR
R RERIEIGERISBAL)E R RBAT 2 LR ERE AT FRER
A AFRELET R AT RRABL BERERERT AR EET BB
R B RIEE 2 F Sk LT

S pd FHESRL TR
%y ISO3382 2 %> fd BH2 L B4 o
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A.3.1 Source

RRE RS HE RS RRA

2250 5
LI 3

PR

The source shall be as omni-directional as possible. Table A.1 below lists the maximum acceptable deviations from
omni-directionality when averaged over "gliding” 307 arcs in a free sound field. In case a turntable cannot be used,
measurements per 5° should be performed followed by "gliding" averages, each covering six neighbour points. The
reference value shall be determined from 360° energetic average in the measurement plane. The minimum distance
between source and microphone shall be 1,5 m,

Table A.1 — Maximum allowed directional deviations of the source i
bands of pink noise and measured in a free fie

Is for excitation with octave

Frequency, Hz

125

250

500

1 000

Va0

4 000

Maximum deviation,

dB

=1

=1

=1

=3

| «s

i

+6

® 5- 8 ISO 3382 #
1%k ISO 3382)

LR ERA ST

~ISO 33822 i/ £ & R
2% v ag Rl

/?J '“3353['35'%? °

’E‘_/ 'J<\_L3 4):t

BIEEHT AL G B BT

EHHFIERERIOR
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Ix FREFEHS

AFEZP e RAEARERFGHEE L2 M TRIBR S 22 A2
Fe~ A AT R IS 2 Eﬁﬁ’vfwwa% I AP B TR B R AR M2 S
PRI EREGAPMG 4 FIFRE S ENE A DTS M
ZHPHE R GRS SR L RSB R R RRE G b B
?%w’aiﬁwﬂﬁﬁxﬁﬁ* PEAEFERCZRAH AL I NFTHRT
RIFRA B RISOS32-1 8 Rk RIRA > S E GRS 2P F RIS 2 wE 2 5
PR BN R o D 2 AISOS32- 1R RIK K 2k AmRA 2R 22 £
PET L2 d B BRET R UkiiTR e ) B3 2 BRI E
1%&?%%i&ﬁ®r“#&ﬁ§ﬂ@“%%°

& FRRFERRHRSY

AFTARDDZEHETRATEASE TP XA R REF BT

BIAATHE S b HE RS o ¥ FRISO532-17 ik 7o TS S BcE RIA 17

u?%ﬂ%@%%%fﬁgii%$oBﬁ%?ﬁiiiﬁﬁ%é LFEH
(BB TA KB E ~ T IR ERR R LA R

-3‘,%
oD

akide %‘?ﬁ%‘%&%iwf MERLwA Y EERRA AR

A S AR AL R R B S e

|

N()
N
;\.\
?
Aw
)
@
Hﬁ}
5&

RIEEFAFERRRENETA R RS E R RER B BB
FE 2 7 #d2 B BRI SIS TR R SR RS 0 d
W2 WAV A % 45 f2 12180 532-12. GUIAE Y & (7 BR B R A 47 5 ¥ *hefe ) IR 3#
B Pl a2 WAVEE S 30 & B ) Fgplon g €18 #EFeB&K

Type 4190 free fieldp & & 3 & 5. b (75 BAFHF R R A 47 o
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TAER T BB L KK r%%%\%ﬂ%‘ﬁﬁﬁﬁﬁﬁﬂf

AR RBE T ERRENETRIEFESER

¥ FPRALRIRRE S

AEEP FRRAERF AP HAFLELRR 2 FHREPIEE A7 N BT

TNILH R TR AT S RS 0 d &0 2 WAV % 45 :21SO 532-12. GUI

AR TR R A AT Lo RO R Bl 2 WAV R R

g FReplon g £ 0 EFEB&K Type 4190 free fieldp & § 35 % S b 2175

AR R RS o AFF A2 X A F P KA RK AR ST

- I ZPRAAITFHRBERRCAUZAZT A RA)
7 =% B R
1 EF A s 2.2 kW(0.9 - 2.9) Kw(i4 %
) Z PR B(GL S
% )46 dB(A)
2 I L 2.3kw
3 ok 8 1/2 Hp =& 701/min
4 T s $TAS 350 W(7% i)
5 R R 1.4kw ; # % b £ :160 m3/h
6 2 16kg ; #ij > # % 410w
(A KR 477 EI)
SR EBELAREATPN KA

(=) 4 F -~

PRSI AR 2 AN E D E N P RS9) R R
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48 T 05 1 B&K Type 2250+ %58 w3 & 17 K& (75 Rsks - & 2 RF RS
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