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Study on the Evaluation Method

of Indoor Air Environment for Ofiice rooms

e N LR R R e
TSR FER AR TSR R

ol TE A

2018 - 2 H






B

HEFEWZ 51T HENERBEE ORI AN MR E A B E LT, TRREMICRIT D48
B ORI 2158 (1970) | Tk, FrEREMZ R L U REm RS A S D
B IZOWTCOEMRAEZ 2 A 1 ELL EOSE CEMT 5 X 2 ITBESTWD,
ZEREREE ISR 2 W EARMEO T B IRl CA . — B bR, ELIRE, EE, MR
. R, BV LT AT RThLHN, IE RE, MxhRE, “WRFIZHONT, &
HIZHEA L W WEIES EFEMICH 2 EXRF S TR Y, BcEEinck Tz
DEFRTEE Th 5, Z DO EITIE. 2002 4O BEW LD BIEIZ X 5 H i B D
RO & 227 E UTEBGT AT 28R 5I g L 7rofc 2 b FoE X
X —~OELOBEINCLY, 77— EX| Ut — LA EREOHBEBITHNEANITOND
Lol Z e ENBEZ BN TN D,

AL TIEENEREREOMERR - M L2 BN E L TREREDOH TR OEDZWFE
FTIZ 31T 2 N ZE KBRS O BE S DR OB G ALRCIE B EH ~DIERPE G 72 BN K BRE
DOl FIEEMER - BB L, BHOMBERICB W CGHMIORIT21T > 72, R L RET
2 A FVAI LIRS (2RO, FERHBE . RUE. CO,REEIC DWW TOENE I OFHGE
ZHFEY LRHMET %) . 28Rl GEEICIE WBGT (oW CRUNZE 2E 2 31l &8
(TFARHR L Z DUV T AR~ ORI A 32 ) . IR (PMV (2 X% PPD (2D
WCRHMT %) O 3HBIZL DAY M ENLRETHEfEZ 0~100 8 LTHETHHO
Thh, b 3 HAFENZREREOMEFERICB W CEEL SNAEHMOEBIZES
WTEBI 2 BB R IT TV D,

ARG FEIC LD RBAT OV TIE 2016 O E I O, 2017 RO E I T 72
BN L & 5 HEHLAE 10 BA~OBNELRBREOFEEREERLZ AN T, BN
ZEREBRBE DR A THIEIX 2016 DO ZIIZIB VT 10 HREON, & TOXMREN FHHE
TR ERE LTS SABA TR Y BMRBIFRENETERE CTH LR TH 7203,
2016 FEDOAWNCIBNTIL 9 KHREON, 7 /G ELET 80 A% FlEl- 7z, AT
T DA T E O AR N IX I IEEFME RN 2 EBFKTH Y . O F T HFHRHEE D
AR AMEN 2 & ARIKTH - 72,

F72. 2016 FFEEE O ZHNTIB W TRABHETED RO GFHMEMEV R E & SO REDZER
WA, Za—7RE, FEXhRE, ExheE, CoJREE, WBGT., PMV IZxt L CHIGHIIIZ A E R
ZEMA BV, BRI, FXHREE, COHREE, PMV IZ DWW CIIEEEME ~ D G FI G2 O\ T
HFFHNCHBRZEN R ON DR ThH o1, ARFHIENROGFHE & R EFHmE & O
BIZOWTIFBRWA OB L S (RERBUL 0. 5624) | (ABEIEEZNR DA FHEME T
B L E O REORETIEIC OV THEHICH B REN & D BA2 T,



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.



