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Sudy on the Productivity in Classroom

Part13. Field Test on Effects of Thermal Environment on M otivation and Productivity

o ( ) ( )
( ) ( )
( )

Kenichi KAMEDA*! Takamasa KANEKO*2 Shuzo MURAKAMI*! Kazuhide ITO*® Hitoshi FUKAO**

"I Keio University "> KUME SEKKEI Co. Itd "3 Tokyo Polytechnic University “* TAISEI Corporation

This paper presents on the results of field test on academic performance in classroom. In particular, this paper reports
the effects of thermal environment on motivation and productivity for student in actual classroom. In order to evaluate the
consistency between field test and realistic simulation experiments which previously reported (part 9 and part 10), the
same evaluation method were adopted. When thermal environment changed, productivity in classroom is improved by

9.8% on average (n.s.) and motivation in classroom is varied according to thermal environment (n.s.).

1.
(
(
13)
( 9 ( 19
C 14 ¢ v v
P 2 2 2 S
S —— = ——
L] ol T\/ ol o L] ol
TOToo Tt =TT
SSE929 EZSgSEs  gSESEn
aca [@)=) [@)=] Do [e)=)] [e)=]
toodod ToT@oe odoooo
Tododod oodbdod oodbdod
9
2,
1
(. x ml 2112 2(107x197)
24m
( )] 02x06 (6 )
0404 (6 )
3
2.1 (12 1 2.2 ( 2
2006 2 4 n PMV
te 4 (2 Csel
PMV 2 Cae2:



PMV +05 Casetk: PMV +0.1
4 (
PMV(-02+ 06) PMV(0.0) PMV(+05)
PMV(+0.1) ) 2
2.3
62 90 9 20 40
2.4
2.4.1
20
4
2.4.2
(Motivetion- M )
(Motivation- ™M) 2
100] ] 0[%] 0 100[%]
2.4.3 ( 3
@
2 3 9
2.5 ( 3
9:00 180
(1200) 30
180 5 3
3
2.6
5%
t
Wilcoxon
3.
3.1 ( 9
4 > VAV
Casl PMV -02+ 0.6
7 Cas? PMV 00

Case3 +0.5 CaseA +0.1
8

3.2

Casel:
21) PMV/(-0.2:06) % )
Cas2:
2/26( ) PMV (00) 86( )
Case3:
4/2( ) PMV(+05) 62( )
Caset:
a4l PMV/(+0.1) )
3
)
@ CO,
)
@
A
9:00 12:00 12:30 13:00
3.
4, ( 06m )
219( ) | 226( ) | 42( ) | 49()
Casel Case2 Ces3 Caseh
[ ] B5:24 | 242405 | 262406 | 250403
[ ] 84421 | 242404 | 262406 | 252403
(%] 25+1 3541 32+1 25+1
g 003:002 | 0024002 | 002+0.02 | 0.07+0.05
PMV 02406 | 00(#01) | +0501) | +01(x0.1)
€0 p<0.04
— [ ]
=5 81.5 82.1 ==L
80r
75.7
75
7o PMV PMV PMV PMV
(0.2¢0.6) K(oXo)} (+0.5) (+0.1)
65
Casel Case2 Case3 Cased
4. ( )
CO, 1000ppm
0.02mg/m® 39 /|
253(m%th  )))
848Ix 44.5dB
4. ( ) (G
4
Casel:PMV(-02+ 06) CasedPMV(+0.1)
PMV PMV(+0.1)
74
(p<0.04) Cesel
9.8

Casel:PMV/(-0.2+ 0.6)

Cae2 3




PMV (05 +05) I e
~3 g1 ] 82.2
Casel:PMV(-0.2+ 0.6) —sob [ ]
PMV AV
76 [ (-0.2¢0.6) (0.0)
5. 721 3.2
5.1 ( 5 6) 2r
M (5 M 68 |
M H M
( ) ( YMEHO WO H O
L) M Casel Case2 Case3
5. M
M 5 (p<0.07) p<0.006 (p<0.07) ns.
M 88 | 8l(;l | —
M (H) M (L) _84f 825 14
Caxl 4 94 (ns:nodgnificant) 11.6 i 79.1
PMV RMV
(p<0.03) 22 (ns) 29 (ns) 6 Lo06) b0) 75.6
= R
" 72t 70.8 LS ¢
M (6 M %81
( M (H) ( M Yoo H O H O H O
L) M Casel Case2 Case3 Cased
6. M
M 6 80 ** p<0.03 *: p<0.04
M 781 PMV(+01)(+1.296
M (H) M (L) (] s e
Cal 4 118 (ns) 146 (p<0.006) 74+ PMV(0.0)(+3.1%) |*
94 (ns) 29 (ns) M 2t
701 Case3
M M - PMV (+0.5)(-1.0%)
3 7.
5.2 ) 3'5“
M g2 R’=092
M 7 Case2:PMV(0.0) 150 (p=0.18)
Cased:PMV(+0.1) 051
Cael.PMV(-02 = 0.6) s |0 ol 02 03 N‘S CIGPMV
Cas=3:PMV(+0.5)
M -1.5
Case3:PMV/(+05) 8 PMV
M Cas=2:PMV(0.0) Cased:PMV(+0.1) 6.1 (9
( p<0.04) 9 9 3
5.3 PMV ( 9 M
PMV ( M 20.3%
M ) 8 0 (p<0.003)
R* 0.92(ns)
PMV PMV
6.2 ( 10
6. 4



o]
o]
c
30 M
10
Case2.PMV(0.0) Cased:PMV(+0.1)
( ) Casel:PMV(-0.2+ 0.6)
Casel:PMV(-0.2+
0.6) Casa:PMV(+0.1)
74 (98 ) (p<0.04)
M
Casel 4 M (H) 94 (ns)

116 (P<003) 22 (ns) 29 (ns)
M

Cazl 4 M (H) 118 (ns)
146 (p<0.006) 94 (ns) 23 (ns)
M Cas=2.PMV(0.0)
CasA:PMV(+0.1) Case3:PMV(+0.5)
Case3:PMV(+0.5) (p<0.04)
M M
PMV
R* 092(ns)
M
Cas=2:PMV(0.0)
CasePMV(+0.1)
1
2)Casel

3 ()

100 p<0.003

— 90}
=80} 75.4

70|
60 551
50 |

40t
30

9.

p<0.0

—gs 837 837
— gls 821 2234 815

77.2

75.7

vV | BZYM (PvV| IZYYA (Pvv | [2Y0VA | PMV
701 (-0.2+0.6 )R8 [(+0.5) [CLkN(-0.2:+0.6CXOY |(+0.5

Casel Case2 Case3 Cased Casel Case? Case3 Cased

10.

41

4 ( 10000 )

5 JSHASE S116°
SFe

6)PMV 1.0met

7)Casel

gPMV

9)CaseL:PMV(-02¢ 06) Cass3:PMV(+05) M
(p<0.03)

10)Casel:PMV(-02+ 06)  PMV

1 (

12)

2006.9( )
2 (9
2006.9( )
3 ( 10
2006.9( )

AHGuzzo A Guide to Worker Productivity Experiments in the United States

1976-81 Pergamon pp933-936 1983
5) :SHEASE-S 116-2003

20044



