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Abstract

The Act on Maintenance of Sanitation in Buildings of Japan requires measuring indoor air
environment in the Specific Buildings more than once in two months in Japan. However, in recent
years, research results given by Ministry of Health, Labour and Welfare, show measurement values
of temperature, relative humidity and concentration of carbon dioxide have not met the reference
values, particularly in offices. The reason is considered as that due to the amendment of the Act,
expansion of application of the specific buildings and rooms employing individual HVAC (Heating,
Ventilation, and Air Conditioning) control system. In addition, energy conservation behaviors such
as Cool Biz and Warm Biz due to increased interest in energy conservation are also considered to be
one of reasons.

In this study, in order to be maintained and improved the indoor air environment by occupants,
evaluation method of indoor air environment which makes it easier to grasp the problem of indoor
air environment are proposed, and trial results of evaluation in multiple target rooms are shown.

The evaluation method proposed in this study is to calculate an Overall Evaluation Value as 0 to 100
points from the vector quantity according to the three items of a Standard Evaluation Value
(geometric mean of the evaluation values of air temperature, relative humidity, air flow, and CO,
concentration), a Safety Evaluation Value (the evaluation value of the thermal safety of WBGT in
cooling period and the value obtained nonthermal effect on human body by relative humidity in
heating period), and a Thermal Comfort Evaluation Value (the evaluation value of the thermal
comfort for PPD by PMV).

These three indexes are consisted of several items considered to be important for maintain the indoor
air environment, objective standard are set and evaluated respectively.

In order to perform calculation using this evaluation method, investigation of indoor air environment
by real measurement in 10 office rooms, which locate mainly in Kochi Prefecture, is conducted
during cooling and heating period in 2016 and cooling period in 2017.

The result of the Overall Evaluation Value of the indoor air environment during cooling period in
2016 shows that all the target rooms exceeded 80 points, which is roughly a good indoor air
environment. However, in the heating period, the mean value of the Overall Evaluation Value of 7
rooms of 9 target rooms shows below 80 points. The decrease in the Overall Evaluation Value during
heating period was mainly due to the low Standard Evaluation Value, among which the cause is low
evaluation value of relative humidity.

In addition, statistically significant differences were found in air temperature, globe temperature,
relative humidity, specific humidity, CO, concentration, WBGT and PMV between target rooms with
low total estimated power saving effect and high total effect during cooling on 2016. Also,
statistically significant differences were found in the conformity rate with respecting to the
reference value of air temperature, relative humidity, CO, concentration and PMV.

A strong negative correlation was found between the total estimated power saving effect and the

Overall Evaluation Value of the indoor air environment. Also, statistically significant differences are
found in Overall Evaluation Value between target rooms with low total estimated power saving
effect and high total effect during cooling on 2016.
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A SCEFram L iefE 2 Ede 7T DOBETHE SN TVD, K 1-2 ICAGRLOHR 2R~
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F1E yiml Tld, FEods. BeY, EB L OKHCO#RE R~ L TW\W5D,

2 B TENZREREIC BT 2 JARHIE] Tl IRBRIE O SAFIECREE O R M FE AR
FHAT G & LIRBEREICE T 2B EONZE, MEEOEREZ R L TV D,

% 3 B TENZEKEREOFEFEOIER] T, FHEIEHGR L LIEBENERBRTLOF
MiFikaR L, BENERREOMEFELERT 5, £/, FHMiA2 ks 25 HB IS
WTHAED AARDIEHEIZ OV TOREREES O BIIEEZ A L, Gl A2 1T 5.

42 [BNERBREOFEREFE ] ClE. 2016 FEOER]. &AM L2017 FED B M
WCBWTHEHBOFERARE T%uﬁotéﬁw BRIEDOERRFHEORERZ2/RT,

55 B TRNZEKEREE &R - $usa O RYE & OBIRMED /3T Tid, 4 BIOR L=
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jp/search/elawsSearch/elaws_search/1sg0500/detail?lawld=345AC1000000020&op
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/2002/12/tp1218-2a. html, 2017. 12 Hif5
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F£28 . ENERIIRRICEAT 4 ERMNER

2.1 FL®HIZ
AB £ TRz RIERERE OFHMBFEESMER S, SN TE 7, €2 TARETRABR
(2B 2 SERERY R d L ONEAABRBEIC B3 2 BEAF ORI FRAR . SFH5 AT IR B BR BRI B
6ﬂif£®ﬁn%*kiib UBOWOBNDIEALTHZLEANET D, £, KimH
THMLZZHGEND, FHICEREWEICT 2HLEMEN DL b D E2RT,

2.2 BERREOREBMEIE

MBI TREAE Lo R E 13 8 L OMBERBEICIED U CEVER AR b, IREMAIR %
—EIZR S TV D, K 2-1 I ARO B 2 7597, (RN TREA SALT2 2V O-W) 23, T (R) |
i (C) . 72858 (Bs) . FEL (RES) . BEfmE (K) L 0 MBS S D, ARSI 33
5 EIzE o T REHE M O—ITENTREAI LR, O, ERIIAHEN B4
HEFEW Z5 W eb oz b, UL, —BRINREBIEER &3NSR 0 L7 b,

W% (RES)

%t (C)

T (R)

78%% (Bs)

M ARHTE
W AN

PR (K)
-1 NED#EH (P& YSIA)
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MNE L BREE & OB B 4 5 2 2 BHRITIRBEREE I & PRI, BREEAN T 22 SR
FRHHREE . R, O 4 R ARMIIAHE, EREO2HETH D, LTFICERE
NOBERIZOWTEERFF - FATHEE=V 05 H L, 3T 5,

(1) R#=

NEORFHHEIL, A b (met) WO BN TEEIND, Imet 1E, FEEZHIRIEDOA
HTH8.2W/m* Th b, &K 1 1Tk ZRIEE O R R 2 =37, lE OFBEERFT 1. 1~1. 2met
Th b, KL TIEFEBINCB T 2IEEOMREHEL 1. 2net LIKET D, UL FITHiA 7elGHE)
DRBHEIZHOWTHE 2-1 ITRT,

£R2-1 SFIFELHFHO/RBE (PUKYSIA)
15 ) [met]

RERE
B RIRE
LR
ot JEE AT
[ERvART
BT
3. 2km/h
4. 8km/h 2.
6. 4km/h
BB EXERr
i (YL VA
HAT - U—Tnm
7 7 A NVEERR « R
7 7 A VEEHEL - ST
Hrx (A%
WwaiES - FF D BT A

— = O O
DO 0

@ N
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(2) BRE

2w BNZERBREIICEET O AR HIH

KARDOWIEMEIX, 71 (clo) W) BN TEII., lclo X 0. 155m*-C/W L EFESINT
W5, clo fHOBETEIZ DWW T Olsen Ml 2 DA ROBIRITORBE 2 X v B 5 ik G
2-1) PHEBREL WD, Fiz, KROBIEHUEIZ OV TE 2-2 1TRT

2-1

Iy = Z Iclu,i
i

I CKARDEFEEST [clo]

Iclu,i

KR 1 OB NEGEREL [clo]

& 2-2 KIBRORERE (PPXYSIA)

Garment Description® Lo Garment Description® Teto >
clo clo
Underwear Coveralls 0.49
Men’s briefs 0.04 [Suit Jackets and Vests (Lined)
Panties 0.03 Single-breasted (thin) 0. 36
Bra 0.01 Single-breasted (thick) 0.44
T-shirt 0.08 | Double-breasted (thin) 0. 42
Full slip 0.16 | Double-breasted (thick) 0.48
Half slip 0.14 Sleeveless vest (thin) 0.10
Long underwear top 0.20 | Sleeveless vest (thick) 0.17
Long underwear bottoms 0.15 [Sweaters
Footwear Sleeveless vest (thin) 0.13
Ankle—length athletic socks 0.02 Sleeveless vest (thick) 0. 22
Calf-length socks 0.03 | Long-sleeved (thin) 0. 25
Knee socks (thick) 0.06 | Long-sleeved (thick) 0. 36
Panty hose 0.02 PDresses and Skirts
Sandals/thongs 0.02 | Skirt (thin) 0.14
Slippers (quilted, pile-lined) 0. 03 Skirt (thick) 0.23
Boots 0.10 | Long-sleeved shirtdress (thin) 0.33
Shirts and Blouses Long-sleeved shirtdress (thick) 0.47
Sleeveless, scoop—neck blouse 0.12 Short-sleeved shirtdress (thin) 0.29
Short-sleeved, dress shirt 0.19 | Sleeveless, scoop neck (thin) 0.23
Long—sleeved, dress shirt 0.25 Sleeveless, scoop neck (thick) 0.27
Long-sleeved, flannel shirt 0. 34 |Sleepwear and Robes
Short-sleeved, knit sport shirt | 0.17 Sleeveless, short gown (thin) 0.18
Long—sleeved, dress shirt 0.34 Sleeveless, long gown (thin) 0. 20
Trousers and Coveralls Short—-sleeved hospital gown 0.31
Short shorts 0.06 | Long-sleeved, long gown (thick) 0. 46
Walking shorts 0.08 Long-sleeved, pajamas (thick) 0. 57
Straight trousers (thin) 0.15 | Short-sleeved, pajamas (thin) 0.42
Straight trousers (thick) 0.24 | Long-sleeved, long wrap robe (thick)| 0.69
Sweatpants 0.28 | Long-sleeved, long wrap robe (thick)| 0.48
Overalls 0. 30 Short-sleeved, short robe (thin) 0.34

a"Thin” garments are summerweight, “Thick” garments are winterwight " Knee—length
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(3) EXR
ZERIREL, BSRESOEEVERTHIEL LTRBASHVLOR TS, L,
HARTIIHRARE L TN D720, MOREEENE & MAG O TEKIRE Z LR T 5
NERENTE o, WELEELUIRREE, BNz EE L n—7 g 22 Ehbh

. BUEGIRBGRERMIICHEH S T,

e

(4) HMEHRE

EBRE AR T 572012, FHFIEE (MRT:Mean Radiant Temperature) & U9
SBRANSND, FEBENRE &1, EEOARE) =R BRI T, 1R 2 RS
& BB AT O D L R EO BB Z1T 5 £ 9 70, B—IREORARPASHZEM O &Kk
BETH D, FEIMGHREIZIL, AMEEJEH & OFBREDAEBE I N TD, X(©2-2) 12
BISHREDOERZ~T, Fo. ZOFEBGHREITIE, 7o —7RE, 2250RE, &
HPHHR(@-DNICE VA TE DS ZERMmbN TN D,

MRT = Y/ Z¢;(t; + 273)* — 273 (2-2)

MRT :EESHEE [°C)
t; (i BB ORFEBE - KIF - Kifi 7 EOFMEIEE [°C]
@; i FBOREEE - KIF - KR E & ANEOERESRER (-]

MRT = t; + 2.37Vv(t; — t,) (2-3)

tg U m—7RE [°C]
v R [m/s]
ty SEEE [°C]

(5) xR

MNEBEN TV D HEIT, BIE L EDAAMRIE L TERS LD, FHEEDIZ T
<, RIROENPNRBBICHBELZ HE 25 ZLNMOND X 9127 o7, ERRNE R
D=L, FERHD 772 59 [IROEERER A2 2 RIRFICET 5 Z LA b o7,

(6) ZRE

IR RKICEREL 52 5L LI, KIBE « SR Tl ARSI & 138 o
RREE 525, £72, BNZEXE (Indoor Air Quality:T1AQ) & DEHLRT, MWAEEARE
LB EnB D, FENZELED T, RAEMNICEBETINERD D,

if2-) o —TREFTH-BETH D, 7 e — 7 IRERHIERE CEA 15en DR (SR MH
FEORHLEREY) ORZEOPFLEIIRER 2 A L7oaR,

10
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SKERBEIZ B % SR ST

2.3 BRREICET 2BEOFHEEE

AR, EAREEREZE A ICXR L TEVWENAZK L TWDLDOTIERL . FRHNE
BLIHREZE L T D, I E THERREEROEAEEZ H—ORE KRBT 5729
DYz DERFEN R STE T, T8 4R 225 - A THREE 1 RlRE 2Ves%
L, TORENL2LDICELTUTICE LD D,

(M ERERE

1940 FEF v » FIC L o TIRES N, AMRTHEOBREE T, JAHZEM & O Tk &
T X DB AT o TN D, TR LR CEOEZHT 5 K 57, B—IREDOAHZE
IO ZERRE &V, R XS ICRBLEND, ZBRIRE &R HEHRE O3t
BRI BMRER ORI TR EIND,

hcty + oty

0o~ he+t,

to AEREE [°C]
tq 7RI [°C]
t, DO [°C]

h, CNRO R EMR SR [°C]

h, P NMEDRE U BB #E5 [°C]

2-4)

(2) &ffRE

TERIRETIX, AMEDHEEYRTH D L) JREBE L TWRWZD, K X 5 m A%
HAXEAE T & AR v, SIS 1929 AR A XV RBEMFSEFTICHB VT Dufton A3,
Eupatheostat &9 FEEAIFIEE A BHFE L= Z LI &0 DIT 5,

$72. Bedford [ IMEFEEREE FICH T 2 EMAER LY | ZEKURE - HERHRE - <OREE -
ZHAWT, SREL2HHT 2 HEERE L, X (2-5) 13X Bedford (& X 2 ZAMHiEE DF
BTHD,

Madsen 1ZEKEDFELZEE L2 SMEEICHOWT, K (2-6) %k LTW5, AfE
TR EZEE LT, —~ /L~ 32X T L 5 IREREE AN & SEMIE 12 & A BBl & JFe
MIZIZFRCTh 5,

teqg = 0.522t, + 0.478t, — 0.2Vv(37.7 — t,) (2-5)
—0.24 — 0.75vv

teqm = 0.55t5 + 0.45¢t, T
cl

(36.5 — t,) (2 —6)

teg MRS [°C]
tegm ‘Madsen (&K DEIESFAMIEE [°C]
v DEHEGE  [m/s]

11
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MNETEAR & L2 36 BVA 2 I T B30 & OBE S B 2 J1E LIREVISE M 2 33§ 5
ZEMTOR TS, =~ b~ F NIERBMHIORED T DIZBFE S v, HIEED
LM TN TE 7o, ZAUTMA CURFRIRBR B ICH S D K 912> Tnad,

(4) HREAFEX L PNV (Predicted Mean Vote)

- R R

PR R AU Fanger 12X » TIEE S, AMEOBWHRIREZ THT 5 TH 5,

BRI 5 720iE, VBT s & B, SPRHREIR & R FIC LA ABBELEN D

LS R FPHIC e T X b s s, iR, X -7, (2-8) IR
(ZEN PRI D SRS B SR & B I K D 2R BRE R EDHEDOREIC 22 £ B2 T

W5, ZAUT R MRIZEET 2 BuE i =UTIRE 6 ZEE RIS, X (2-9) DL H 1Tk D,

Fro, HEFIFN (2-10) ~ (2-15) DX HIZERIND,

Fanger O HFERTIE, AMRIZHT 2 xHBMEEEZRIX, Winslow 12 L 55

(2-16) MMEH SN, FEREEALIZXN (2-17) BAMEHENTHD

- PMV
PMV (343 5 o & [AIRF IS Fanger |2 K > TIREE ST BARY 1 =RISIT VR RE D AR DR IS
A TRT2HEETH Y NRIZET 2B L 1300 AIZd6 K SHBRE FEBR D5 R
BNTND, RBBREED 6 ERENRAT D L. ZOFMET, RKEHOADPEL HRAEAE
BiEE LTRBLT D, R23ICEDAT—/vZRd, T OREIL AHSRAET BePERM R 15
REEMEN S, &Y
F72. PMV I 1984 4F1Z 1S07730% 9 & L CHEBSHK L STV D

#F 2-3 ASHRAE7 FXREEARBERE (P X YSIA)

PMV R

+3 =3 (Hot)

+2 B2 >0 (Warm)

+1 LRBEDN (Slightly warm)
0 EHLH5THRN (Neutral)

-1 L LW (Slightly cool)
-2 LD (Cool)

-3 SR (Cold)

PMV (X N DEE A (L) IZHES S RIH &N 5, X (2-9) DD B AL Z 51T, K (2-18)
DX I ANMEDBARNRD b D, K (2-13) ~ (2-15) F D E KRS FEHEIEE L, 13 (2-19)
XUk D,

PMV 1320 (2-20) K H & b,

12
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t, = 35.7 — 0.028(M — W) 2-7)
E, = 0.42(M — W — 58.15) (2 -8)
(M-—W)—E;—E;—E.—Coe=K=R+C (2-9)
E; =3.05-1073(5733 — 6.99(M — W) — Pa (2 -10)
E ., =1.7-1075M (5867 — Pa) (2-11)
Cre = 0.0014M (34 — t,) (2-12)
K = (ts — tcl)/—OISSICl

= (35.7 — 0.028(M — W) —t,;)/0.1551 (2 -13)
R =3.96-1078f,((ty + 273)* — (t, + 273)%) (2 —14)
C=fa he(ta—ta) (2-15)
h, = 2.38|ty — t4]%%°
B BN T } REVMEZRTEATS (2 —16)
h, = 12.1\Vv

=1.00 + 0.21_;,at I,; < 0.5clo

fcl cl cl (2 _ 17)
fa =1.05+0.11,,at I,; = 0.5clo

M CAREE (W/m?]

w DR E (W]

E, D REZKE & (W]

E DRI K DA EEAE (W'

E. : FRERIC X DB E [W/m?]

Cre - FPRIC X DEEEMECE [W/m?]

K D KRR ZE B D BBE R R [(W/m?]

R DGR R (W]

C CoxPER AR E (W]
L=M-W)—E;—E;—E,,—Cro—R—C (2-18)

ty = 35.7 — 0.028(M — W)
—0.1151,,(3.96 X 1078, {(to + 273)* — (t, + 273)*} + forhe(to — t2))
(2 —19)
PMV = L(0.303e~%036M 4 0.028) (2 — 20)
PPD = 100 — 95exp[—(0.03353PMV* + 0.2179PMV?)] (2 —21)

13
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¥ 7-. Fanger I% PMV & FAEARHEE R (Predicted Percentage of Dissatisfied:PPD)
DOFREIREZ L TS, (i 2-21)

1S07730 T, Pk & LT, PMV, PPD OB T, —0.5<PMV<+0. 5. PPD<10%Z HELE L T Uy
5o

100
9
80
70
60 I
50
40
30
20 +
10 }

O 1 1 1 1 1
-3.0 -2.0 -1.0 0.0 1.0 2.0 3.0

PMV [-]

PPD [%]

2-2 PMV & PPD mE§{%

14
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(5) WBGT (Wet-Bulb Globe Temperature)

WBGT 1%, REREE F OB b L A ZFHET 548E CThH 0 | KELEOBHIE TR D720
WZAERE S 41 Yaglou HIT LV 1957 FREITHRR SN - EBRIL L 70 TU 5 WBGT 1L ER IR EE
HARHSCIRBE DI ERIR L, 7 n —7REZHIET 5 2 & T, IRBUREOEATER | R,
MmEE, Rif. B OFEEZ MK L CEBIRE A N L A ZREISTHET 2ETHY . B
SRR EBN TR O WA 1T (2-22), (2-23) 2L Vkdbhb,

WBGT 1L B A B BR B3l /A < WV BT 0 |, 18072438 & L CTHEEEHIS L ST
Do FTo, IS07243 | TEHANHINE KL OBUE RO L LT+ 25 Z L2 <HERS . JIS
785042 L 7e 5T D,

BA . KBRS DWW RE 2B 5 WBGT DR E
WBGT = 0.7t + 0.2t, + 0.1¢, (2 —22)

BN, KBRS DR WGEIZBIT D WBGT OFLE
WBGT = 0.7ty + 0.3t (2 —23)
WBGT : WBGT $5%k[°C]

towp  + BSRIASCIRAE DR BRI L [°C]
ty CREKIEE (Fe—T7iRE) (o]
t,  FLERIEEE[°C]
R 2-4 BEMITHIE L1 WBGT OE#(E (JIS 78504 % BE(Z/ERK)
%4y A& M WBGT £ [°C]
[W/m?] BUZNEL LTV D A% | BUZIEL L TR0 A%
0 Lk M=65 33 32
1 EREEER [65AM=130 30 29
2 HPFREEAEHER [130AM=200 28 26
3 EfUEEER [200<M=260 25 (26) %k 22 (23) %
4 FESAREE M>260 23 (25) %k 18(20) s

(ke

TS OEE IR S E MR 38 CEFTAME L LTRESNTND,

*EZNEL L CTRVWA LI, EETAROBICERRICE L SN TV A>T AZ N,
wFEIN OB, Rt R U 5 R0 RUEM 2 R,

15
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2.4 REENES

- REGLY BRI A BV

K SN B W TGN R AL OR ST BB A A E B E O, 22X BRBED
W2 iR LRd, LIRS, BEEMEAERIOR S @8 B BRI SOV TR 5,

FEREYOITAEER ., SAEEOMOWY T YR EREY OMERFE I OWTHEIRZ A
TLOHET, BEMEERCRE SN D TS BB/ EE B (T0E > TU R e
W OMERFERZ LU bt BES T\ D

O EEYBREEATAE I 13, [ERREOTE, HBAKKOHEKOE R, 15,
fa\Eﬁ%@%%%@@%ﬁ%ﬁﬁﬁﬂﬁ%ﬁ%%ﬁ?é@_Mgﬁﬁp_owfm@
L] ERESNTEY, SmVKEDOREREEOFERZ AN E LIZEETHY , WAL T
WRNE WS 72T, EOITERESEIIOM SR &R D Tidwy, 2720, &
S BRI/ E A BRI O W TGER A H VO . o, %@%m@%%W@Awﬁﬁ%ﬁﬁi
BENMNEEMIZ TR EIND L5 RFENE UEHEAICE., #ENFRmFIISEm %L

HIdZencEsn, £/, %ﬁﬂﬁuﬁ%gféﬁA_omfi\%ﬁﬁ%ﬂ%i\éu
HENR LI TOM, BRSO HE I HHIRZRT 52 & TE D,

o FEREMLNOBEGFY) Th->Th . ZHOFEDIMEM. FIFHT 2 6 DIz>0 T,
L BR BT AR BRI > THERFE L2 772 L O I8 2 e ey (EFINE

BIH) ZEESnTEBY, Wb ABHREDHEE LN TND,

x2-b BEYEREHAEEALICBTIERIBEEORAERS

HH HHUE
i U A D& 0. 15mg/m* L F
L P 10ppm LA F
(LR OEA (B & U CHVRDITCIZ 10ppm BL Ed B -E 121 20ppm LLF)
TR bR SE DGR 1000ppm L F
— NCUL2MHYF
R = ERICBIIEEEZNROBE LI VIERS TAHEEIR. T0ES
HELL LW &,
FHHE AL 40%LL 1 T0%LL T
B 0. 5m/FPLL T
HILAT VT B R 0. Img/m* (0. 08ppm LA )

16
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2.5 EbYI(C
AREFETIL, RSB W THEE & 72 2 R EREE O ) FHEO T ORI e, HEEIC
DOWTEH L7,

WETIE, FHEITICB T 2 ENERBRE ORI T ikl L OB ORE 2170, FHififs
BEOVERRZTT 9,
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$2% S5 -3EXH

[2-1]
[2-2]
[2-3]

[2-4]
[2-5]

[2-6]

[2-7]

[2-8]

ZESAHAN - FAE TR B L4 IR 2GRN - BAE TR 1 AR, 2010

ASHRAE : ASHRAE HANDBOOK FUNDAMENTALS,p 9.9, 2013

ISO 7726 : Ergonomics of the Thermal environment—Instruments for measuring

physical quantities, 1998

ASHRAE : ASHRAE HANDBOOK FUNDAMENTALS, p9.12, 2013

IS0 7730:1994 : Moderate thermal environments - Determination of the PMV an
d PPD indices and specification of the conditions for the thermal comfort
ISO 7243:2017, Hot environments— Estimation of the heat stress on working
man, based on the WBGT-index (wet bulb globe temperature)

JIS 78504:1999 : AR T-WBGT (EkEERIRAE) fEHUCIESMEEHOBA F L
Z O FH - B R 52

B A G - SRR B L YE http://www. mhlw. go. jp/bunya/kenkou/seik
atsu—eiseilO/, 2017.12 Huf5
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FI3E  ENERRBEOHEFEZDIER

3.1 [FL&HIC

WS OR BRNTEGINC BT 2 BENEREEOHMER - M ETHY | £ODITITEG
FICENELXBRBEICOWTHMR L THLH ) ZENEETH D Z LI 1 F|ICTHRRITE,
FRTEIZB W T, IRBAREICE T 2 AR FECBEEOFMIREIC OV T E D E L DT,
KRBT, RSB T 2 FHEIOENERERBEOFAN LR~ 5 &, BERNELER
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FXHEEE IS 1T D IFRBWEZ B OB L O H K2 S teisNE OH EEL iz, WEIC
BT DFHXHEE OFHIEZ X E LTz, 3 3-10 ([ZFEXHTE & FHhE 2 =9,

— AN EWNITRE S < AENTREMEN oD, miRE, RBEZNZENICBIT D
MNE~OIEIRENA R A TN 25 2 & TSI T xR OFHmE 4 3% E L7,

FESRHEE OFFAMELAE L & LT WHO OHESEFIFH D FERAE 30%RH % 50 &, BT 4 7D
BRI AR FRVEIZ B9 B AT 12V TA IO RAKRREE & LR &7z 35%RH % 80 s, HifE
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X o TIER S U= AXHEE OFHBIIL T X 51272 5,

RH < 30% gy =0 (3-9)

30% < RH < 35% Iy = 6x — 130 (3-10)
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RH > 70% gy =0 (3-12)
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£l BRERFHEIE, E%Zab\:ija@hﬁﬁf“bi‘%%b\iﬁ/\ IRWVWTH, IFRIRE 28 A SRR
iﬁf%m%f%ékéﬂfb\é Ik, WRERME LT, FRRGREE R 2 A8 L TR

RET. S MERE %U\“Téféb%’*’:LEPO)ﬁi%EO)/ﬁ%V&éMé[”]

39



3 E BNZEKEBREL O FIEDIER

@FH D 1ERK

CO, JRPEITFHINT L DA N T M BIBEIZIIT 5 CO, IREDOFMBEZ R E Lz, &
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> HR=)L, BIEA, Guidelines

EERFBIFTIIX, IAQMG, Guidance Notes for the Management, Good Class
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3.3.2 RENWFT
LAV ONT 0~100 RO TEBMICEHI 21T 2 NS DUV TITEAE DfERE &
RTWBCT & V2, F7o, AN OV TIHARHEEIC X 2 HHEAEE O M A17 5.,

- 2
I OLAEVETHIIC OV THEE D fEBRE & 73 WBGT £ 2,
2 BT X 9IS, WBGT IR B AT BERBERHG TR < AV BTl b, 15072439 L L

THEBEEB LS TV D, £72, 1S07243 IZHEIFHINAE R BB EOKX 2 LT 5 2 L
SEMRR &H, JIS 7850457181 L a5 TN D,

#*3-16 BEM(TxE L 1= WBGT MEAEE (JIS 7850488 & &E (Z4ERL)

4y AR M WBGT Z:¥EfE [C]
[(W/m?] BB LTV D Ax | BUZNEL LT Ak
0 4% M=65 33 32
1 R 65<M=130 30 29
2 HPREREEAEHER | 130AM=200 28 26
3 AR 200<M= 260 25 (26) s 22 (23) #x
4 FREAREE M>260 23 (25) sk 18 (20)

iz b OBEITREEREE 8CERHAME L LTHRESNTWVD
IZEfE L CTlen A &3, BT ARi0oMIcEIECS 5 éhfb\fmwt)\%:b\ 9.
wfERN ORI, Rt & U 5 B Uil 2 7~

< &
B IN DL PETAMIZ OW TIIAE XN E 2 VW 5, Hric, L#i3E < oFEBFIcB W TR
MR NREE LTHIT 5N, %@#{ﬁm%@i331urbt D THD,
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QM DOVERL
B EAMENZNICB W TEEMOFMMEZ R E LTz, & 3-17 I[CEMIZEIT 5 WBGT
Z N 22 E O PR, 2 3-18 ICA WIS D FAXHEEE 2 VN = 222 O Sl 2 o=~

- B

AR DR E 1L JIS 78504 |2 7E 8D & U7~ WBGT D EUEE A KLl 24T - 7=, WBGT D FEAR S
& LT, MR ANEAHER, BUIBEL L TR A, KA U2 WEHZ T 5 51
] 22°C%& 100 s, TAREEERXyASPREEARHER, BUIBEL L TRV AT T 2 FE1EfE )
26°C% 80 si, [MUBHERX Y AMEMAHEE, BB L TW W ANIZEIT 2 2E4Em ) 29C% 0
HERE L, £, 205 OFHME RS IOV TRIBMSE 21T - - 2 X 3-12 (TR T,
BIBARTEIC K » TR &S 7= WBGT OFHl=IZLL F o X 51272 b

WBGT < 22°C I = 100 (3 —22)

22°C < WBGT < 26°C I, = —5x + 210 (3 —23)
26°C < WBGT < 29°C Iy = —2x + == (3 —24)
29°C < WBGT I,=0 (3 — 25)

- & H)

FEAREAE S & LT, WHO OHESEEIPH Td> 5 30%RH & 50 s, [ELT ¢ 7 O BB Az H e
BT B9 IZRB W TAMIOFFARREE & L CHEE X7z 35%RH % 80 s, HELEM BB A4
HHIENETH 2 40%RH A 100 45, WHO OHELEEIPH T o 5 60%RH 2 100 i, AT ER S fi A 4
HAHETH D TOURH 2 80 JLEFRE LT-, £7o. D OFMEAESIC OV TRIEHIE 21T
ST AEREM 3-13 [ RT, BIATEIC &> TER S Auiz WBGT OFHERUZLL T O L H 17
D

RH < 30% Ig=0 (3 —26)

30% < RH < 35% Is = 6x — 130 (3—27)
35% < RH < 40% I = 4x — 60 (3 —28)
40% < RH < 60% I = 100 (3 —29)

60% < RH < 70% Ig = —2x + 220 (3 - 30)
RH > 70% Ig=0 (3—131)
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3.3.3 RARKETH
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(1) HE(E
2 B TIk~7= X 512 Fanger [Z PMV & PPD OBIRZFRE L CTH Y, 1S077300 10 ¢k
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& 3-19 PMV, PPD & & WEAREETH{E

PMV[-] | PPD[%] | SFAmAE (5] ik

+2.0 75 30 Warm!® 3
+1.5 50 55
+1.0 25 80 Slightly warm!®'®
+0. 5 10 95 1S07730 HLE e 10
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3.4 BHYIc
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1) FBATICRT 2 BNEXERBE O TIE & U CHEYEMM, Zarkif i, RmaE
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2)  HEVETGMEITZERIRE . AR &, COy IREEIC DUV T DZ AL DT A AH 3R
LT ETH D

3)  RAMERHMEIEE NI WBCT (2 DWW TR & 37 L 7M., AN IR SHE 2 L
DN TANE~OIEIRE R A G L 72 Th 5

4) RS X PMV 2 X % PPD IZ DWW CEHMII L72fETH 5

5)  ZERUREE. FHRHmEE, SR, CO, I DA FEAML T DU Tl S B e i A B E D
AR E DRER X OGESME O IEHEIZ B U CREBEZ TV BRI INEIC IS TR &
ERAREL, ZNOEMIBMTET 2 2 & TIER LT,

6) WBGT ORI JIS 78504 IZ/R STV 2 HHEMEIC SOV THBHNCEB T DX RS
BT DL CRHMIEESERE L, ThOEMEMET 52 & TIER LT,

7)  PMV OFFM =L, PMV & PPD ORIFR A AWV TYERL L 72

WETIE, EEOFHHREZ A RICE B LA IRV TENZERRE O FEHR A
EAT 2 T AERIZ OV TRT,
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- 2017 4EFE D B H]

M ITRRE B, D, E, FIZBWT 0.5 % EEIDFEFR L e o7, 2016 FHH & T2
EXRE FIZBW TPV A3 0.7 L E&EL > TEY, ZHUFREDK T & Z=ERIEE D A
WCEDEETHD LEZOLND, HERFGHA~OBEAEIARIT OV TIIRRE A, G, H 2% 80%
UETHY, RBEBIZEBWTX 1AL FTH -T2,

- 2016 4EEE DA H]
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5)  WBGT {22V T 2016 4F 5 D B HIT 1T 4T ORISR E DN FEEIC U TRE O a3
ENERWVERTH S22, RKEMETIERSRE 1 I2BW T, 260CEE 2 RN
FLOIVEBNEIC X > TIBHIEDERIEN H HFER TH o7, 2017 FEDOH IO
T 2016 FFREOE W & FIERIC 2 TOXMREN EEMEIZB O CEFEOBBRMEIZIZ E A
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