BTE BEEMIIBT A EEMEHOERDL T2 LV EORS

DEBTITZENTZFIC benzaldehyde HSHHEMN RN IAE
I (Table 74) 55, TOREFENEFIIEMETHD
DS PMTIR 07z, LU, benzaldehyde H¥%EHT - HET
BRI TWEZ 233 280 TRERE T, A&
D toluene {F OH & 205 U benzyl radical 24 L, T K
SHID NO & 5UEE 52 2240 benzyloxy radical ~ 22
L, ESICIhHEREXIT benzalde- hyde 1273 5 FETGHHS
BREX TS P,
CHCH; —— CHCH, —
CHCHO0 +== CJH.CHO

N &R USSP RRE W2l Tl » T A
ZEBEZ HN B, styrene (ZHTEETD 5 OEDHEIIZ W2
18, BRI CEEERNE R TR, LEDST,
{CARUMI & D TR RBE L2 b &EZ 5N B, ZOfE
EDEENCBIT S styrene BT 13-44pg/m’ TH Y, o H
1T 7=BADORE P(FE 07 pgim’, 0=40) & 1B 2 & B
DEFETIERITE
BAIODEE

ZEINT styrene, cyclohexane A EREERBI N TR (B
54, SFBETHELEE) T, K (o), &, &
R, KHMD ST B ¥E % FLEC THlE L. =0
FESEDEN VOCs BB (1999 48 3 BRIE) i Table 7-13 107
T L DIC wluene, ethylbenzene, styrene DIBREDFEHITE N,
FLEC DRIFESRMEIE, N—TH R, #2725, flow mte, 100
ml/min; VOCs DHIEE, TCT-tube, 30 my/min; carbonyl {L&#0
%, Sep-Pak DNPH, 30 ml/min, {5, 30min ©3 %,
GOMS DI T M5 L%k Fg 722 15, BEGHED s
2% Table 7-M IR L=, 70—, B (R-H) , &
r—b, KHHE styrene & ethylbenzene HFIEH 1259,
20-54 pg m* b DIETHELL TV B, toluene DRI 3
ugm” i FREETH D IFEITAR . F i, BEE A S ORI
DN AP ok, - TERIBITS
ethylbenzene, styrene D FBEREEFTL 7 0—1) 7, &,
b, RHTHBLZEHHRIZNE D,
toluene MOFEETUITHHTCH 5, ©

Table 7-13. Concentrations of VOCs in indoor air and
outdoor air. outdoor air was measured at veranda. pg/m®

compound indoor air  outdoor air
CFC12 19. 2.5
chloromethane 0.57 0.42
CFCl14 0.14 0.13
chloroethene 012 0.13
1,3-hutadiene 034 0.08
bromomethane 0.01 0.02
chloroethane 0.10 Q.06
CFC11 9.8 1.5
acrylonitrile 0.06 0.02
cis-1,2-dichloroethene 0.00 0.00
dichloromethane 1.1 0.96
CFC113 0.61 0.61
1,1-dichioroethane 0.01 0.00
1,1-dichloroethene 0.02 0.03
trichloromethane 1.6 0.14
1,2-dichloroethane 0.16 0.15
1,1,1-trichloroethane 0.37 0.32
benzene 29 2.0
tetrachloromethane 0.70 0.70
1,2-dichloropropane 0.14 0.09
trichloroethene 043 0.31
cis-1,3-dichloropropene 0.04 0.03
trans-1,3-dichloropropene 0.02 0.02
1,1,2-trichloroethane 0.07 0.01
methylbenzene 19. 9.0
1,2-dibromosthane 0.00 0.01
tetrachloroethene 0.30 0.15
chlorobenzene 1.12 0.02
ethylbenzene 13. 1.3
m,p-xylene 4.6 1.1
ethenylbenzene 13. 0.26
1,1,2,2tetrachioroethane* 0.44 Q.04
o-xylene* 27 0.83
1,3,5-trimethylbenzene 0.70 0.40
1,2,4-tfrimethylbenzene 23 1.1
1,3-dichlorobenzene 0.00 0.00
1,4-dichlorobenzene 35. 1.51
1,2-dichiorobenzene 0.06 0.02
1,2 4-trichlorcbenzene 0.00 0.00
hexachloro-1,3-butadiene 0.00 0.00

styrene FERERETHELZ7 10— | feons
7, &, B, RHILET BT &, ®
WThOER bW B >TnBZ T © =
5. BEWEME LT, BETS2F

fFRkr, 0w o o— )R, 735 Z—IL

FREMMBERAERTVWS, CheDfT
styrene ZIMECT ZEREMORVEEMIT, B »
MEIZE#bemEER LTW 3 RE7> )
AT DR L Bboh B, BET I RAF v

w | walpaper

151

152
slyrene 153

atyibonzore
tolugra
Ty

DERBEANIRO S FBEDISSEX T2, L. oo
EER U AF L 2T - L(EPS), 2. 18
HHEEORY 2F L 2 74— L(XPS), 3. THE

Fig. 7-22. Comparative VOCs profiles emitted from building materials.
1S1-4 are internat standards.
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L& 7 A —IPUF), 4. H) T
FL T A—IPE), 5 7x./—
W7 A—LPF). EPS, XPS idIRH
U styrene Z2{FHLTWBDT,
styrene &5 AIREMEAYERIC
[ 1AM

ZITIRD XPS (118,

Table 7-14. Emission rates of VOCs measured by FLEC. pgm?h’

2F8, 3P LTI D EPS

5, 15, 25, 35,4 5)% 30 COERMEICAN,
Y 26 % FLEC THIE L /2, XPS, EPS OfU&
Mo~ b 7> 0% Fg 723 ICmd . Th2hOfEsE
@ styrene foam id, AT LB LI DT MDA
HE1§ & 1, styrene, ethylbenzene, toluene, cyclohexane,
xylene DYERBEMHI N, XPS T chloromethane
DHEBITHM LTz, ERBHSRE(LEDED, XPS H
5 DIBEGERE % Table 7-15 1278 U=, styrene & 7.2-84 ug
m? ' OFEETHRE LT WEh, 1FE, 2F, 3fE0fE
ANk BEFED NP ok UL, $BRick2E
KRB SN, BIROERPBIL, 49-84 pgm™ 1 OHFE T
styrene DB LT 72, £7, XPS 551 chloromethane,
chloroethane, bromomethane, bromoethane D3EEVEERE ThHY
L Tze FHC, ALD 3 7 b(B-3b)id chloroethane 5
19000 ug m” b DIEFIT RV ER TR L Tz, il
75 AF w7 RERM OBRERT, s O,
FEOM, FEFIOEEICL>TRELERS, &I
SFRORXEVWTHRIEEBEEENNT Bk, 7
O %80 F Cl 280 FROREVWREFMERET L
T&ER, UL, 1988 ETY MUA—NVEEHICLD 7
Oy OGERIEIhi=/28, XPS DREFELTIOD
SO RPEMMEREhEZ LEAENE, —F, EPS
X FEH e UURAKERFERA L TW A, BEEEIC
eR & BN B, Fig 723 T butane & pentane O E—
ZPREEN T A, ThidRERE LTERIh:E
M, FREREBEHRINTICRIELTNWAIEDELS
ha,

74 # W

BHEZERIC BT 2 B AL & H(VOC) D EF £18
BT BT, )40 HOEEITHIT B vOCs 2EH (F
) BN GRYNESE, EF) TRRHCZAELE. 20
fER, LTI EMHeM k2. (1) BRBELR
HNEEOIYO)E 13~31 TH b, 2TOEETENE
BENENREL DED» -

2o (2) 1,4-dichlorobenzene X5 & i\ V(1200 pg/m’y &
/O (31) 2R L . (3)tetrachloromethane (DAL
BW - BASL, ERSFERUE. @) BERICBITS
CFC12 DBEDHIZEND I LHEM L. CFCIL,

compound flooring  Tatami Tatami Tatami wallpaper ceiling
(surface) (reverse) (sheef)
methylbenzene 33 3.0 3.2 21 23 21
ethylbenzene 27 20. 54. 44, 5.2 51.
m,p-xylene 7.2 5.1 22.0 16. 1.7 19.
styrene 19. 12. 59, 40. 4.4 32.
o-xylene* 1.9 1.3 55 3.7 0.4 5.3
XPS-B-1b
chloromethane
bromomethane
styrene
sthylbenzene
\ xylenes
Iohe:p«:lnécdu{}‘ne
cycl
™~ /
A 9
4 8 12 16 20
EPS-B-2
styrene
cyclohexane
toluene
5]
butane
pentans A
4 8 12 16 20

retention time, min

Fig. 7-23. Comparative VOCs profiles emitted from XPS
{upper chromatogram) and EPS (lower chromatogram).

CFC113, CFC114 72 & freons ORI AT S EERIZE
22eds, ZROOHEEIEADPSREELTNEIL
DR AN (5) ERICK 2T, styrene DIFHICHE
W (max 180 pgm )y BR L. T, HEOHEEFS
THERIERDEHAP)P D L S5 REHETRTO
M, FRREERSEIROPERARZEDIZ, ek
HTHHEEESEED HAPs ZHIE L2 HAEH T active
sampling & LT, TO-11/TO-17 IZ¥EL L 7= 3%,  diffusive
sampling & LC DSD-DNPH %M\ 575, 16D
HEEEE DPIFE & L, Feld and Laboratory Emission Ceil
(FLECyE AW 8 HEETIT 5 2o RABROHEESEE
TiZ, toluene, fofmaldehyde, acetone, CFC11 DEEHE <

Bt e OBBPATREE N, ABRREBER2TRLE
1,4-dichlorobenzene & 1,1, 1-trichloroethane (DFE I A
FDFBIAA R EEM PRV . formaldehyde, acetone,
CFC11 DiRE I ARTOPHHIIHETHE <, B & =i
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Table 7-15. Emission rates of VOCs emitted from XPS. pgm?h’

ompound A B c

B-1b B-2b B-3b B-1b B-2b B-3b B-1b B-2b B3b
chloromethane 0.0 0.0 0.0 3000.  2600.  6500. 2300.  2300.  2800.
chloroethane 7600. 13000. 19000. 14. 5.6 0.0 0.0 0.0 0.0
bromomethane 0.0 0.0 0.0 270. 110. 130. 490. 460. 170.
toluene 4.9 45 5.7 97 8.4 8.0 0.9 14, 9.7
ethylbenzene 24 27 9.6 24, 9.2 7.7 6.1 6.6 5.9
m,p-xylene 1.0 0.4 16 4.1 1.2 1.2 1.2 1.7 1.3
o-xylene 28 29 4.9 1.8 0.4 0.4 07 0.9 05
styrene 18. 18. 23. 84. 52, 49. 16. 13, 72

Bl F2o & OEFTYEARL © styrene & benzaldehyde 75 5) EFEEE 1997, 32, 4(2), 19-33.

Zh2h 200, 470 pg m* b DFEETHEBLTNBH I L
FLEC I X DS N7z, styrene & formaldehyde (X 22
HENE (72, 390 pgm)BHACHER 25 FH
THETHEI LS, SBHESPIETH D,
ZARECEARBREHET 20, HE - EET
BNELEE UBWIERY Y 75— EUTH 5, Hr
H55A%E L /= DSD-DNPH OREUL AT OB D TH B, (1)
HIWVIRZNALEY%E DNPH AL LTSRN L,
HPLC T 2 7= O Z @ carbonyl {L&HEHIET
Fhe QMREEEHETCE57=0, BIERE - BN
B - (EEBREEORSOVEEBIINGTE S, Gy
DFE, SRS PICHIH T &= 2 0% hiz v,
(4DSD-DNPH IZ R 72 EHTH I LITL D, active
sampler & LT HEATE 2. A2 7ififi(sampling rate:
100ml/min)iZ & % active sampling 3E(EPA method TO-11) &
DEBTIE, RFRMHBERR=0.9951% 54, LR
4 sampling rate (formaldehyde: 71.9 ml/min)h38 & Ll o
BA D SHET EMEERE L2 5, BEX
FO—NFZOMRMTHZ - ZHER) ZF L 74—
LEPSYPHRHER ) ZF L 2 7 4 — L(XPS)H 5 styrene
DAL, PRI 5 Z MR I W, RE
A styrene monomer 75 FE T ZD 1, polystyrene 525
BPEIGIC & D RET 2O P TERWOT, RE
ARNZALEASIT A EBBETHB, -, ¥
ST & DRBCE IR - (ERICHL S ¥ B HED S
BOWET T 2 LEDH B,
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Bl XREEARORVICLIEEICSITLHEEREFE

FE8E SBEAXDENIXLZEERICH T HEHERERHE
Evaluation of Residential Hygienic Environment depending on Type of
Air Conditioning and Heating System

HVAC system has been considered mainly from a viewpoint of hardware. However, it is really

important to evaluate the comfort sensation against indoor thermal environment and air quality. Occupant
comfort sensation could be greatly influenced depending on type of air conditioning and heating system.

In this study, we have carried out a survey with questionnaire to investigate the actual use situation of air
conditioning and heating system in residences. In addition, we have measured thermal environment and air
quality in a residence, where a new type of floor -based air-conditioning system was installed, every season in
order fo evaluate comfort and availability of this system. With the floor-based system, the floor is heated
and cooled by supplying warm and cool air underfloor. Radiation generated from the floor is utilized for

room cooling and heating. Furthermore, warm and cool air supplied underfloor is then introduced to a ro om

through air diffusers located on the edge of floor and reused as convective heat transfer.

KEYWORDS: Residential Environment, Floor-Based System, Thermal Comfort
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