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Air measurement in classroom for computer programming education
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Abstract:

BYOD(Bring Your Own Device) that student bought the information terminal for computer programming education spread in
many university. Temperature in the classroom rises by generation of heat of students and information terminals. The temperature
and humidity in the classroom can be easily controlled with the air conditioner. But the rise in carbon dioxide concentration is hard
to notice, and doesn't fall without ventilation. The standard of the carbon dioxide concentration of the Ministry of Health, Labour
and Welfare is 1000 ppm. If carbon dioxide concentration is over 1000 ppm, it is generally said that drowsiness is caused. The
drowsiness causes the decrease of student's motivation. In this paper, the result of measurement of air in the classroom is presented.
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201649 AR 128 20169 R 148
s/ M| ORI | TS | foe /M | S R | R

201649 A 12AR 20169148
s/ M| ORI | PSS | foe/IME | SR |

Sie01 466| 1379 843 440 1323 809

Sie01 25.8 27.0] 26.5] 24.9| 27.2| 26.2

Sie02 445| 1488 858 422| 1343 820

Sie02 25.8 27.5| 26.9| 25.6] 27.5| 26.8

Sie03 451 1563 923 431| 1469 888

Sie03 25.3 27.8] 26.5| 26.5| 27.5| 26.6

Sie04 452 1289 804 427 1267 776

Sie04 26.4 27.9| 27.3| 26.2 28.0| 27.3

Sie05 449 1414 862 426| 1365 844

Sie05 26.6 28.5| 27.6| 26.2] 28.2| 27.3

Sie06 468| 1544 921 438| 1483 911

Sie06 25.9 28.4| 27.3| 256.9] 282 27.1

Sie07 490 1366 843 459| 1267 814

Sie07 25.4 27.5]  26.7 26.7| 27.3| 26.6

Sie08 484| 1475 896 452 1364 857

Sie08 26.5 28.0{ 27.2| 2b.8] 27.6| 26.9

Sie09 487 1433 864 463 1247 811

ST N [ [ - 25.8| 269 26.4

Siel0 461 1557 929 437 1476 890

Siel0 26.1 27.6| 27.1| 26.1] 27.6] 26.9

Siell 470| 1306 804| 450| 1183 767 Siell 26.8| 277 27.4| 26.1] 27.2| 26.8
Siel2 447| 1516 898| 426 1461 881 Siel2 26.6| 28.0] 27.4] 27.0 282 27.6
Siel3 433| 1187| 740| 413| 1079 693 Siel3 275 28.4| 281 27.0 282 27.7
Siel4 451| 1353 810| 425| 1227| 762 Siel4 27.0 28.1| 27.6] 27.8] 288 282

Sie03, Sie06, SielO, Siel2 i, MORIELEE & LLEL
THRKRMEEEIEREL R>TEY, 9 H 12 H L REOH
MR AT, R/MEICEHT %L, Sield @ 413ppm M3k
INETR D, Sie09 @ 463ppm MK & 7o Tz, EEIEICHE
H45 &, Sie06 @ 911ppm 23 KIZ, Sield3 @ 963ppm
B/l oi=. 2 BEIORPETHN-12Z &%, TT
ORERPTT 1000ppm #2722 &, HENOLATIC X
> T COLMEITRMY BB & Thb. Sield 1T CO2 &

P & FE A THUEE TR S, R IE CO MK A o T2,

43 [BDRIERR

KIRDF/IME, RKXE, FHHEELR 2125737, B9 H
12 HiX, Sie09 ORIR L IBE X VI —DEHN A+ Th
ST, PIETE TR o7-. 9 A 12 H DR KREICE
H4 % L, Sie05 ® 28.5CO i KIZ72 - 7. Sie05, Sie06,
Sie08, Siel2 75 Sield i%, 28.0°CE M2 7=, fHIELE
BB L TCOEHELEL > TRY, #HENOBZHTICK
STRIBIHMYNRH D ENmhoT-. /MEIZEBRT S
L, Sie03 @ 25.3C3 /720, Sield ® 27.5CH K
Lhpo T FHMIZHEHT S &, Sield O 28.1°CRKAIT,
Sie01 & Sie03 d 26.5CH3 /& 7e o7z, 14 H D RKAEIZ
HHT D E, Sield D 28.8CKKIC~72. Sie04d 15
Sie06, Siel2 7> Sield i, 28.0°CZEHE 2 7=. foHIELE
B e L TR L EL o TR Y, 12 A & AEOMH
BT, B/MEICEBRT 5 L, Sie0l @ 24.9CH R/ &
720, Sield ® 27.8CHE KL o7, FHHEIZEBET S
L, Sield @ 28.2CNEHKIZ, Sie0l D 26.2°CH /& 7
S, 2 HEORIE TH -1 2 81X, HKXED 27CLL L
ML, DRV BN EAURENT. BEBMHO 1 REERE
BIDBZREHEANTE L2 TWVWAEN, ZHENEFHZ L
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WL - TEZEE, /— F PCENLENKIZN, WHOE
BHLINbY, [URO EFEHNTWDE Z EBahotz.
4.4 BEOAEHE

I OR/IME, RKXME, FHEELER 3 17T, 2k 12
H® Sie09 1%, KR & FRICHIE TE Zenoiz.

9 H 12 AR AMEICHEHT 5 &, Sie07 O 64.0%H K
\Z, Sield @ 59.4% M /MR o7~ B/ MEIZER TS &,
Sield @ 50.0%2 /N 720, Sie0l @ 54.1%03 K L 73
o7, EHMEICEE T 5L, Sie0l & Sie07 @ 56.8% 13
RIZ, Sie05 D 53.6% 2/ & 7o 77,

= 3 WE%)

2016912 H 201698148
He/ME | FRAE | A | Fe/ Ml | Rl | S
Sie01 54.1| 63.3| 56.8] 55.8 67.2] 60.2
Sie02 53.1 63.7| 56.2| 54.4| 67.9] 59.2
Sie03 53.1| 61.4| 56.3] 55.3] 66.1] 58.8
Sie04 52.8/ 63.0| 56.1| 53.6| 66.5| 58.7
Sie05 50.4| 59.9| 53.6] 52.9| 65.8 57.3
Sie06 50.5| 60.0| 54.3] 53.0 65.7 57.3
Sie07 52.9] 64.0| 56.8] 53.7| 67.4] 59.3
Sie08 52.2 63.0 55.7| 53.0] 67.2| 58.7
Sie09 | ------ | e | oo 54.3| 67.8] 59.8
Siel0 52.3| 60.3| b54.4| 54.5| 63.5| 58.2
Siell 51.5| 61.4| 54.9| 53.0| 66.5| 59.2
Siel2 51.1| 59.8/ 53.7| 49.2| 63.1] 55.2
Siel3 50.0/ 59.9| 53.7] 51.2| 624 57.1
Siel4 50.4| 59.4| 54.2| 46.9| 63.0] 54.5
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[FERIZ Siel0 & Siel3 ICFHFH L, KR, WE, RH4EE
DR R ELEZRHE L. TOME%E, 6 XX 7
ARG IR AR R 2R T, Siel0 & Siel3 O&RIRIL,
REREITA LNV, Sield D52 Sield LV &
WIZEDRHEZ D, BEIE, 50%005 60% D2 AL L TV
DT LMotz ZERORIBHEREMBV TN D Z &
RThdreBExbhnb.

B, ~HPFEE(DI:Discomfort Index)id, AXLEZB &% %
THEL L THELRD. KiE(Ty & BEME) % # - ()T
RKODBHZENTE S,

DI = 0.81T,; + 0.01H(0.99T, — 14.3) + 463 (1)

FPFEHUT 70 L E TSR E 220, 75 PLE T
DABYT AP, 85 L ETIEEAEDARRRIZARD EF
b TVn5.Sield D23 Siel0 LY LEWZ ERH R 5.
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9 H 14 AT Siel0 @ CO2 R A /D 437ppm % FCéx
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