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(4) Building Biology

19694 Institut fiir Baubiologie+Okologie Neubeuern

o Baubiologiet
S83 A7 g

o] ZHAtel =A< Dr. Anton Schneider’} A

T

HAE dAste]  F=H3S NFdo®  Building Biology i
Relationship between Building and LifeE 2|v|slH, ASELS A
T SAA, AAA A7kel 71odsta T oo FIE FH

37, <1zt

Astalof g5 Albstar 9tk Baubiologie= 1914 <l
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o Building Biology /N'd< #H%& ©¢3% %29 Baubiologie Maes
¢} IBN(Institut fir Baubiologie+Okologie Neubeuern)o] 2% ¢
T Ay =#  ‘Standard of Building Biology Testing
Methods(SMB-2015)3} Building Biology Evaluation Guidelines

for Sleeping AreasE %3¢t}

o Standard of Building Biology Testing Methods(SMB-2015)+= t}
o3} ol 2 374A HER Yol

Py

O A=A}y E-AR(Electromagnetic Radiation, EMR)

A71% (A =34, ELF/VLF)

#4717 (A 53k, ELF/VLF)

Fut= BAR( a5 3}4=, Electromagnetic Waves)
7 7] % (Electrostatics)

21717 (Magnetostatics)

5 (Gamma Radiation, Radon)

|
Bl
o du o Ju g
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A stA WE(Geomagnetic Field, Terrestrial Radiation)

< 2 2% (Airborne and Solid Sound)

|
B Lo N o Kl

@ AU 54, 2dEH 2 HAd 7] $(Indoor toxins, Pollutants,

Indoor climate)
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- EWE 9 e Awd 41898

- A 2 e E AR £

- 3% 9 8 FA 4R
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A =(EMF) 2 Ut Axd Zrs= 27138 A4

71710l A T A et Aapabel] tiste] HAtuk <l A B
o] Fo| e A7HFE ZHs= Aolth <A
V7171 Tol il dAAke AdARFTIES LS W
A7 A A S el A3 kel @3k aAE AN skel 20161 el

jg 2
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T oo
R

Eaqrh xﬂ%zi% AASE WA P AgEE A7)
g, 47140 S ANRFER)T A/AAA, AgE F
HEAe F98 99717 2 7149717 (4% A =
AFE Az sty ol A AARE S
AE Ngsn AFYYE BEE S Ak

o W 71k

A AUTE2A3FON A FAG FAR(|FE, FENE,
A2 sl ve, Ansd gn ANE F e FARe ¥
Mdvls Ale)E T, 2017978 A71¢e 9 e EUSBERE A

4

do] FFH= 7] 7]5>Jr AHAdo gz E235 =
A7 A % AFS Q& Folk 019EFEE FEsbA
21(IH, Induction Heat) .2 &2}dl= 98 AE7| 4+ 2 7]
A AN AR o R e Sefsect.
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(2) 24713 373 (EMF) 4%

N

o FF7AAI AT AT AEKTOANA Alddstar = W AF

A El.

o AFoA WAEE= A7) Z(Electromagnetic field) = #7173
(Electric Field), #}7]%(Magnetic Field) & Q54 wet A1 g
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H] a1

A7) & (electric field)

10 [V/m] o]3}

TCO 44 &

2} 7] % (magnetic field) 2 [mG] °]3} TCO 14 4&
A2} 3(EMC) SO R s CISPR, IECt4
- =3 Ag 0 cem, 30 cm, 50 em(AFE FA)

o ML+ A(TCO)H} 1]l

<} 3-6> Y17} EMF Al&71+3 si<4+4 vl
- = A A7) 237 2 S (EMF) TCO
o A} 7] #(magnetic field)
) S
Hg wop | )7 Hmasnetic Hed) A7) 2 (electric field)
e A A 7] (Electrostatic Potential)
FRRALAE | AVE&F A HAL7] 7]
Al &= 7} 3 = ENC |
=g ome | BANDI(ELF) : SHz~24z | BANDI(ELF) : 5Hz~2k
T BANDII (VLF) : 2kl~300kz| BANDI (VLF) : 2kiz~ 300kl
=3 A7 AH(0°@ Ocm, 30cm, ScmAlFEE) | A= (0°@ 30cm)
=70 ZTEK90° 180 °270°@ H0ci) 71EH90° 180 °270°@ 50cm )
e BAND I (ELF) : 5Hz~ 2k
Agye | BANDLIELE C O 1 4519 2 mG/471% ¢ 10v/m
(TCO’99) o BANDII(VLF) : 2K~ 300K

714 10 V/m ©]3t

ZA71%F 1 0.2 mG/A 717 0 1V/m
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E T 1
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O AAAESA 7] 234 (Basic restrictions)

rﬁ
N

121717 0] QA d&o] gle AR HFdx= “V|ESdATE
71 1l Fobapol whel A7) A 2 =5 S8
Fol AbgHTH A% Ry S5 A4 Z
el 0Hze B4 A71%el s A& P
O0Hz ~ 1Hz 7441 ¢ Alztel]l we} Wstshe= 7] A7
A7 Dol il 71%‘?}74]7} AR, A7 A
12 = S W] M AF L=l dig 1
Hz ~ 10 MHz®] 7|23 A7F -4 dvh. =3 deﬂ el A4 2~
Eyast #ed w5824 24 7tds 9] 9 100 kHz
GHz®] F3 WHejolA QA gk dx3 F+8&(SAR;
Specific Absorption Rate)ol] w3t 72374 7F Asjxct E3)

Ol

O
]
O

tﬂaﬁi

RO

;

2 u ™oy
Ir
N,

~
ro
2 >
o

v o & o2 ml
of, 2 o o o >

=
o3 %

M-

s
ZS|

100 kHz ~ 10 MHzol A= AF HWxE9 SAR E5o i3k A 7}
FAET. U % 2-50 el 2= A WuaA, 34
Z7, a8l gutele] dAdy A7 Aejol] WIZEHA #Hol

g Ape melsor g,

<3# 4-1> Basic restrictions for electromagnetic fields (0 Hz to 300 GHz)

=5
g e AR UIBEET SR GAR geme
FAS A D) (mamd)| AR (CRED =) W)
(W/kg) | (W) | sl
(W/kg)
0 Hz 40 - - _ _ _
0~ 1Hz — v |- - I
[y - v |- - I
4 ~ 1000 Hz - 2 - - - _
1kHz ~ 100 kHz - 7500 - - - _
100 kHz ~ 10 MHz - 7500 0.08 2 4 -
10MHz ~ 10GHz | - ~ o | 2 P
10 GHz ~ 300 GHz - - - - - 10
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AA ] AW HFe FF A4 Azdd g =% JFS 9]
gk Aol kA AleE xSt ok Bgk AAe] A7)A verd
Aoz Qs AF UEE AF Wdy A7 Fdd oA 1em?
Aol A ot Hojof dht} thEo & 100 kHz 74X 9] Fubsrol tiafA]
= RMS (Root Mean Square) #ol V2 & F3ozn AF AF 2
T s 95 stk AE AR " g, o diEiAE ESAE
qg3t7] 9% S7F FoeE = /282 Aok gt =3 100

kHzo| Fotpsol B A7)l deir = B9k ddd A A
= A/ AR A dme) Ao wEke R Adtd

A
St = A5 MEs s 72 e vjad = 9l

- 919 i EE HAA F4E(SAR) #EL 6% AAH Ho
2 Ak gholw], =5 SAR Hat FEF2 d9e A% =4 10g
ola1, o] A A Ao Hu SAR #o] =F FAHS Sl AHE
¥ ghol "k B2 A& Az 9o A, VESAA AL
T FIHTE = 1/2hE AtE ok . g Fa HI
300 MHz ~ 10 GHzol A o] HE2x wFo] A I4H4 FH =& &
g g Fo] dovl= A4 FFE Agsta k] fete] F7t
A 7EFAE F= Ao] v sttt o3& SARe] 10g9 %
214 A Hitgkol 2mJ/kgs =93 5 flue AS v

@ 7] ¥ (Reference levels)

- 7FAAF o ERY TAstE A7|A7 o] Abgel Al gk @k
S FA @v =F9 UiEdE’e AESH U|EIATE 1Y
sto] A AT sHARE SA o] VEdEEY Ava A wh=

A AESA NEAAS zhes A

SlU . weha A71A]

o
= AT, AAA R QST

Z 33}
A RS AE A=A e F7FH A HIEIE o] Fo] A of
stoh, A7A71 % wES Algelr] 913 VlEEEe =2 AA
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7V A7 A7 el A2 A 21S st 7S A 25 H
ey, wels JEdES wESe dkEA] B s vk
a9tk oS F 2-62 VEFARYEH 42" V|EUEs 29
star Qi VoS ARty ow =29 A AlA A
Aol a7t o g2 Hd o] HES AREHAAT, ==
et 254 72 A = oAM= < "Hihe Fash =
o] At weba FriAstet A FH&; o] mFo]
- FRAQ A ME VdEe] Abgo] RAHASIH, o
FA4 7| &S ARE A HIrEo oF gt

<3 4-2> Reference levels for electromagnetic fields (0 Hz to 300 GHz)

= oy ANZRBE |(ANZRBE| ASLE | AEdE
THT H V/m) | (A/m) WD) | Sea(W/md
0Hz ~ 1Hz - 3.2x10* 4x10* -
1Hz ~ 8Hz 10,000 3.2x10Y£ | 4x10Y/£ -
8Hz ~ 25 Hz 10,000 4,000/f 5,000/ f -
0025kHz ~ 08kHz| 250/ 4/f 5/f -
0.8 kHz ~ 3kHz 250/ f 5 6.25 -
3kHz ~ 150 kHz 87 5 6.25 -
0.15MHz ~ 1 MHz 87 0.73/f 0.92/f -
1 MHz ~ 10MHz | 87/ 0.73/f 0.92/f -
10 MHz ~ 400 MHz 28 0.073 0.092 2
400 MHz ~ 2GHz | 1.375 % | 0.0037 /% | 0.0046 £* 7200
2 GHz ~ 300 GHz 61 0.16 0.20 10
- 919l #9] 100kHz ~ 10GHz F3t5= W elol A 57F BHs
AEd e S= 6wed 24 SAS g Feta, 10GHzE
dE Fae WY s 68/FP o Ax =43 gho] Ht
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A}, w3

7]

AAE o] Al
: 2

F35 1Hz vl s A714 ghe
Fol7] wWie] grol AFHA

ekom,

F359] 7

Al ]ﬂ = Zcq)

EH Hdstke] A=
Ao 25kV/m mRke] H7=}p7) %
35 oo
7 5 (A/m) <} ZP*‘”E(uT)

71=49

AT 7+

g1 sl RMS ol V2 & #3atd] VJQU%, H2xe A&
AIZE 4, o AF AE8E e FueEe £= 1/QrE ARE
oo} 3y, F WA Z 100kHz ~ 10 MHz F35:2] 4% H
T 712 0.665 log(7105) +0.176 ©]aL 7|4 f= kHz=
Uebd Aotk mxeto g 10 MHz ~ 300 GHz 5 915=¢]
AE AF 71282 ST RMS gholl 325 F3te] fdojxih
o Wi A7 (A3, ELF/VLF)
- WRAINGE A7), Ao, AAFA L, W, v 59
a5 QFel A A
<3t 4-3> Reference values for AC Electric fields
=7t/ 71 & T A gk
1] =2k 9] A 3] (ACGIH) Z1¢3 ¢l (occupational) | 25,000 V/m
21¢3 ¢l (occupational) | 20,000 V/m
% < (DIN/VDE)
A Hk2l (general) 7,000 V/m
AR g HAPE S 9 A 3] (ICNIRP) | §1+ 5,000 V/m
229 A 2 3HTCO) el 10 V/m
n] =37 B & 4 (US-EPA) 5182 10 V/m
5437 @A (BUND) 182 0.5 V/m
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o nF A7]F(AF3<, ELF/VLF)
o]

- 717170, Aels, WSkl BE, Fk 5] i AfF SellM A

¥ 4-4> Reference values for AC Magnetic fields

=771 T SHA| %

219 1(occupational) | 5,000,000 nT
% (DIN/VDE)

& Wk2l (general) 400,000 nT
n] =2k 9 A AL 3] (ACGIH) A el(occupational) | 200,000 nT
T A B 2] AL S 9] A3 (ICNIRP) | 9+ 100,000 n'T
Pt e NS 1,000 nT
A A BZ 7] 7-(WHO) = 400 nT
29 A &2 2= 3HTCO) 8= 200 nT
n =34 1§ % (US-EPA) = 200 nT
= 37 @A (BUND) 8= 10 nT
AL e < 02222 T

o FA F34 BAHF34, Electromagnetic Waves)

- A Ak FdE, FAAE, A 247, WiFD S

# 4-5> Reference values for Radio—frequency Radiation

=7v/71 & T Sk A 7k
AU ional) | 100,000,000 pW/nt
=9)(DIN/VDE) oo uWn
adkel (general) | 10,000,000 pW/m:
A 2| EAP S LS (ICNIRP) | $1& 10,000,000 pW/m’
Vienna Medical Association qe 1,000 pW/m*
Outdoor 10 yW/m?
Salzburg 5
Intdoor 1 yW/m
EEG/immune effects qe 1,000 pW/m?
A A A Bfe=s < 0.000001 pW/mt
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4

- AR AVFS Ax A, A ¥, TV, BUY SA F

-1 )
2 dAan, A4 g 49 2 3 AR 33

<3} 4-6> Reference values for DC Electric Fields

=7v/71# T A &
229l )l 4 2 3HTCO) Sl 500 V
damage of electronic parts 518=1 100 V
painful shocks and actual sparks NS 2,000 ~ 3,000 V
synthetic materials etc. S8y o 10,000 V
synthetic flooring, laminate 8=y o 20,000 V
TV screen SR=s ] 30,000 V
A ol < 100 V

o Z5F A7) #(Magnetostatics)
- AR A7 AHd, WES L, JH 5o AdstE 55

RE, GG AT SN F2 B

¥ 4-7> Reference values for DC Magnetic Fields

=7}/7] & T SHA| 7k

221 (occupational) 67,900 uT
= <(DIN/VDE) 2 k2l (general) 21,200 pT
USA/Austria = 5,0007200,000 uT
MRI =y 2,000,00074,000,000 T
A = 25 uT
w=/5 = 65 uT
] 7 8=3 0.001 nT
A = 0.05 nT
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- 54 IBN SBM-2015 Al ¥ X%+
- Building Biology 71d9<& H%2 %93+ =29 Baubiologie Maes <+
IBN(Institut firr Baubiologie+Okologie Neubeuern)©] &5 Aa}=24
‘Standard of Building Biology Testing Methods(SMB-2008)} Building
Biology Evaluation Guidelines for Sleeping AreasS 3313tk
- Standard of Building Biology Testing Methods(SMB-2015)+
th53 2ol AA 37HA ER Yol

O AA} EA}(Electromagnetic Radiation, EMR)

: 7174 (4534, ELF/VLF)

24717 (A 5= 3+, ELF/VLF)

F b+ BAH 25395, Electromagnetic Waves)
7 71 7% (Electrostatics)

2z} 7] % (Magnetostatics)

‘5 (Gamma Radiation, Radon)

&l

Do 4Tkl

of

of

XN
do X > Fu Huopx HuoSu

52 WF=(Geomagnetic Field, Terrestrial Radiation)

A& (Airborne and Solid Sound)

g
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[71¥ 4-4] Grounding the AC electric field meter

[Z2¥ 4-5] Calibration the field meter
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<3 4-11> Reference values for AC Electric fields

No Slight Severe | Extreme
Concern | Concern | Concern | Concern
Field Strength V/m - -
with ground potential <1 L=5 5 7 930 > 50
Body Voltage mV ~ -~
with ground potential < 10 10 © 100 | 100 ~ 1000 | > 1000
Field Strength V/m ~ -
potential free < 0.3 0371515710 > 10
@ w7 2713 (A 53, ELF/VLF)
Qe F ANF e SR fskel ASTE we
A A El ok ) the Algoly A9t 2 2A Sol 34
of W7t HA FEE FXstolol il oAlHE= EAI Y]
gtk 1 WEe SAsn 234 eud 24 4aE AN
3 olsakd ghe etk 54 Ade thed 2
24 @ yre A9 olsad
FAHQ Aeke] XA SRl T Be ghel 9317 oA

[71¥] 4-6] Three dimension measurement of field source
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4-12> Reference values for AC Magnetic fields
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A F
Ag & Utk

=
col A%, AR, W, A, wiehe RE 2 Fedh

[71¥ 4-7] Measurement of the wall and window

CAF 42 obde AEg v,

3t 4-13> Reference values for Radio-frequency Radiation

No Slight Severe Extreme
Concern Concern Concern Concern

Power density 1 W/m? <01 0.1 ~ 10 | 10 ~ 1000 | > 1000

@ 25+ A 7]%(Electrostatics)

A% A71Fe Az A3, A, g WA, gAY, TV, AFY
HE B4 F2 owgsie, g g9 AV % 3
()& =4t
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<3 4-14> Reference values for DC Electric Fields

@ ool msh 2k obelel F
WA Aol A AL EE A BAe] AgHT,

No Slight Severe Extreme

Concern Concern Concern Concern

Surface potential \% < 100 100 ~ 500 | 500 ~ 2000 | > 2000

Discharge time s <10 10 ~ 30 | 30 ~ 60 > 60

® #AF A7] " (Magnetostatics)

A% A7Fe Ao, e, AT So) AdsE FEHEE,
A4, HEFF A=y SolA F=2 TASH, ASHE=WT, =
%)) T3 e

<3t 4-15> Reference values for DC Magnetic Fields

7+ B ASLEQT, A9 AAH
a2

No Slight Severe Extreme
Concern Concern Concern Concern
Deviation of flux density T <1 1~5 5~ 20 > 20
Fluctuation of flux density 4T <1 1~2 2 ~ 10 > 10
Deviation of compass needle <2 2 ~ 10 10 ~ 100 > 100
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® "WAls(Gamma Radiation, Radon)

WAl sS A5E AE, dH7E, X
wAysit, S ES 2 S99
WALl Higk 7=k oo wek #Zoh ofele] SRk
T 3ol A 8wt

19, 84 54 54 F=

y T o

<3% 4-16> Reference values for Radioactivity

No Slight Severe Extreme
Concern Concern Concern Concern

50 ~ 70 | 70 ~ 100 | > 100

Equivalent dose rate mcrease% < 50

<3 4-17> Reference values for Radon

Severe Extreme
Concern

No Slight
Concern Concern Concern

30 ~ 60 |60 ~ 200 > 200

Radon Bq/m® < 30
@ Z A 8+A w3 (Geomagnetic Field, Terrestrial Radiation)
A A4 el e wolA WAsteE A R BAbs, 7Y 5
o] o X7 (nT)et A F+5AHips)E =74 3.
A AstA] wEo thdk 7=k ol ¥} Bt ol v+
B AFgeA Aupd gEE WEe = Frol A8

¥ 4-18> Reference values for Geological disturbances

No Slight Severe Extreme
Concern Concern Concern Concern

<100 | 100 ~ 200 | 200 ~ 1000 | > 1000

Distubance of geamegnetic fidd il

Disurbance o tarestid radaion %

<10 10 ~ 20 | 20 ~ 50 > 50
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2110 ~ 2130
2130 ~ 2140
2150 ~ 2160
2620 ~ 2640
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3600 ~ 3700
2400 ~ 2483.5
5150 ~ 5250
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1 Hz Ot - 3.2 x 104
1 Hz O] ~ 8 Hz OJRt 10,000 3.2 x 104/f2
8 Hz OJAt ~ 25 Hz OJGt 10,000 4,000/f
0025 kHz Ol&+ ~ 08 kHz Ozt 250/f 4/f
08 kHz Of&t ~ 3 kHz Ot 250/f 5
3 kHz OJA} ~ 150 kHz O|Et 87 5
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1 MHz O& ~ 10 MHz DO|2t 87/f1/2 0.73/f
10 MHz OJ&F ~ 400 MHz 0|2t 28 0.073 2
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