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Absorbed Heat flow rate (W)

FgEmmCE 126 5 2018. 6

W=13.22*exp(-0.0005t) (0-1800 sec)
W=5.69*exp(-0.00001t) (1800-10800 sec)

0 1800 3600 5400 7200 9000 10800

Elapsed time (sec)

1 RybRRL 1R OAREES

2.4 EFEREAHGHEA Y bR PVITRERE ORI R
2\ ZREBEF G By R PVISFERE (BE2) OWAL - IO ERERZEE |
BUTHRSEIT - IR T O IR Z L 2 7R o MAHREIL 28~31CRETH ), £h
Ay bR PVIREEEN TR L TR T18~21TC, - LT 23~25CA2EE O i

2o TWnWhHZ

Air Temperature of inlet and outlet opening

(deg.C.)

Ebh D,

33

reloading Petbottle

31 Middle Inlet Upper Inlet

29 =
27
25

23 S~ Middle Outlet

21
Lower Outlet
19 Lower Inlet Middle Inlet

Middle Outlet Upper Inlet e Upper Outlet
17 —

Lower Qutlet

13:30 14:00 14:30 15:00 15:30 16:00 16:30

B2 FEREFAVENYMRMNUABEEOAD - HOREER

67



o 5 TR & 2 RS O EHIRABFUGE IZB T 25T ORR 380

19

F Middle Inlet Lower Inlet reloadmg Petbottle

18 £

17 £
16 +

15 +

lwa
13 1

Upper Outlet

Air Humidity Ratio of inlet and outlet opening
(/kgDA)

12 _ Lower Outlet
11 + Lower Inlet Lower Outlet Middle Inlet
C Middle Outlet Upper Inlet —— Upper Outlet
10'....:....:....:....:....:....
13:30 14:00 14:30 15:00 15:30 16:00 16:30
X3 ZEREEFASERYLRENL S BEOAD - HOMxHEEHTS

W ER S O EGE L EER 2.1 m/s. HER 2.7 m/s. T HEE1.08m/s T V. BHITEAE A S
JAEZHEET S &K 4 381 mh. 489 m*h. 196 m*/h (ARIBHIIZER 0.7 21RE) &% b, ZDOJE
BOEWIE,BHITEHR Y MR MVOFTIFTEOENE) EIIRROETH L LHES D,

25 L Yy VIEEREOGHR

2017 AFFEDOF RO TIX. ARBFZETIT ) oIS & ATRNS . RFEMSTTHEANA 7)) v b7 —
T =% L7, 5 U SEIC LD EEERENIE 58.1 kW, EAEHE IS 15kW TH 5 Z & 2
5. JENT COP=387 D#NTH b, F-WRIBAESIEH Z T /ET46 ) v PIV/h & & 505,
AU AR DOBRIETH > THED S OBREBETIIZWEREEY BT 5, Ly Vi
BEEOENFBREZK4ITRT, 17 EOEREIT12m’ /s THY, TNEEE3I DL
AN IC T L 72 IRREC Y v N 4 7 MIC X DEETHO AT X 0 G L T2 i 2
S5O E I UJEGEIZ M 6.0m/s. F19.3m/s TH Y. ¥ MEOEWEMKE O EED/N
S BoTnELIEDRDRL, THEHLNITY Y NT ¥ 7 VOFENEIOZETH L, Vv
INTEEN 3000 TH DO T, HALIZEREE 20 LM 35%, M 54% &%), DM
EALHET D LR TARI 126 kW LHEE S, COP X1 %2YDZ E0bh b,

68



FgEmmCE 126 5 2018. 6

BE3 LYALNSAI—F5—

10

Right Duct

Left Duct

Cooling Performance (kW)
w B wv [e)] ~N (o] (o]

Average 4.2 kW(Left), 8.2kW (Right)
2 ! I 1 I 111 I PR N 1 I I 1 I I 1 I I 1 I 111 I 111 I
14:00 14:15 14:30 14:45 15:00 15:15 15:30 15:45 16:00

4 LUBIRSA9—5—DRESFERNDEE

2.6 MNEHSROZ2 B ORE

BEBERSLUHOINENBIZFE, RELEB L OCEMBETIRIRWNE Cho7ze ZOREICE
J B NEHROZRAT 2 RET 5. AMEFHB L OKSFAERIISTRY IR SN HEP S
B EER L. ENTFIRE S B L7z, EEEE 1150 A &g LT 14~16 FED 2 I
BBV THEE Lz MEESGEE (kW) B X OAEKGFERE (kg/h) ZIX5, 6 1277,
MNEHI RO 22 A 1E. BHECCTF 4 35.7 kW, {BEL (OK5r384m) T 129.6kgh Th Do Hili
W27 513 EFTIC L 2B HINT 20T, BAIRTSE0HE &b I2, BREBFEICDH
T % & LENRD Do

69



o 5 TR & 2 RS O EHIRABFUGE IZB T 25T ORR 380

Average 35.7 kW

36

35

Sensible Heat Load (kW)

34
SHL=-0.0621T72-0.6762T+117.3

33II‘I‘iI‘I‘I"I‘II‘I‘I""I“"I"“I""I
14:00 14:15 14:30 14:45 15:00 15:15 15:30 15:45 16:00

M5 BEFEENODAKREEREDHTE

135
. Average 129.6 kg/h
<= L
132 +
é L
°
@©
3 L
= 129 +
@©
(4]
I -
= [
9 126 +
= i
- LHL=0.2453T"2-6.3661T+63.244
123 o ey

14:00 14:15 14:30 14:45 15:00 15:15 15:30 15:45 16:00

M6 BEFEENODARKDREEDHTE

3. ERIKER

3.1 WHENORENIRELZRS X OREE Y HORBAGRSE
HTROMFTOEFMBEEEZIL2017ETH IS HThHo 72720, BESAO 2 HHB L% 1
W OFT 3 M O EFR 21T - 720 HIESIEH 7 1 RTH) TH 5,

Froo A M=V PHREHFEMHFL O KW TN B v B ER CEHK
18300 L VEEATH 305 FT) #6 A28 HE DT> T b, EHOMERE, WEESE ib%
NEIREDSTE . FEMLZMMANTIZ7TAIBHEZ -2 L3288 RN TH-72 (K8),
MOMEERT S 20C %2 THIZHAA % 74 PS=2 100w TH RELRFRPES N
R o0 BHORRTEBROIVKRE B L OUKFE 2R HEHEA S5 L 72K F i SAT
HEZ X9 I2R T 2017 4FIFFIAE & L THAUREB X THEEN S, AhE—2 T
70CIELTEBY., [HEOMF] 24FEHIFMEEL ) BEE 2 BHIETCH 722 LD 0 5,

70



Temperature(deg.C.)
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A Study on Improvement approach of summer thermal environment

in university auditorium using simplified cooling device

Yoshinori HONMA

Planning of air conditioning systems of theaters or auditoriums is difficult because the venues
are less frequently used than ordinary classrooms, however, when these venues are occupied, a
large number of attendees will use the space densely for half a day or longer. In addition, because the
density of attendees is high, the cooling load is extremely large compared with that of ordinary office
buildings. Therefore, sound planning of theaters / auditoriums should be carefully designed. For ex-
ample, measures such as reduction of fan noise or duct noise of air conditioning are essential in de-
signing theater / auditorium equipment and its operation.

The auditorium of Miyagi Gakuin Women'’s University does not have cooling facilities and is not
comfortable in a summer thermal environment. Therefore, the situation of the thermal environment
at the “Music World” chorus presentation, which was held on July 15th of 2017, was measured and
clarified in this study. The simple cooling system using frozen PET bottles (Ice thermal storage
system) for music presentation, resulted in the indoor thermal environment PMV of 1.3 to 2.2 and
PPD of 50 to 90% . In addition, the frozen PET hottle cooling system using the blower and the rent-
al cooler quantitatively clarified that the cooling capacity was insufficient. These measurement re-

sults are expected to be a source of reference for future air conditioning refurbishment.
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