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A Study on the Comparison of Thermal Comport Performance
Indices for Cooling Loads in the Classroom
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Abstract

We performed the numerical study on the comparison of thermal comport performance indices for cooling
loads in the classroom when the 4-way cassette air-conditioner is mounted on the ceiling. We investigated the
velocity and the temperature distribution of the classroom as with respect to the variation of the air diffusion
angle of the air-conditioner. Air diffusion performance index and Predicted mean vote were used for analyzing
the characteristics of the thermal comport in the classroom and comparing their values each other. From the
numerical results, we knew that the thermal comport is largely affected by the air diffusion angle and velocity
of the air-conditioner. And we also found out that the qualitative tendency of the distribution between Air
diffusion performance index and Predicted mean vote is very similar in all occupied zone.
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Fig. 1 Schematic design of the classroom

Table 1 The PMV index
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Fig. 2 Schematic view of the 4way air-conditioner
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Table 2 Governing equations and model coefficients

Continuity equation:

dp , _ 0 _
ot T ox, (Pu)=0

Momentum equation:

_op . _ @
8x,+ 0x ;

Turbulent klnetlc energy equation:
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D|55|pat|0n rate equation of Turbulent Kkinetic energy:
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where,
C,=0.09, Cpo=1.44, Cp=1.92, u,~=—""" Grﬂr(*gi‘;’ gi‘)*gi"
0,=1.0, 0.=0.9, ¢,=1.0, 0,=1.0
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AA ] AFIOAREFS diE AR FEL
LOmet(50W/m) S ALaaa o] AEE o= Category Input data
A o Ao 7h4skel 0.38cl0(0.059m” C ?”tdoort 33°
emperature
W)E A8 g Exterior wall : 0.57W/m°C
o Thermal conduction| Indoor wall : 3.29W/m*C
4, x| o)A . ..
rate Window : 3.26W/m°C
Door : 5.93W/m*C
WAL FEEAE 7]Eshs H G H Air inlet velocity | 7m/s
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(c) 60°
Fig. 3 Velocity distribution of the z-y plane at
x=3.6m for the air discharge angle.
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Fig. 4 Temperature distribution of the z-y plane
at x=3.6m for the air discharge angle
when the radiation load is considered.
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Fig. 5 ADPI distribution of the z-x plane at
y=1.1m for the air discharge angle.
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(c) 60°

Fig. 6 PMV distribution of the z-x plane at
y=1.1m for the air discharge angle.



2004

2wt BEwA dge Pgratel o M eEst umd FUs) LEHAAW 5 )
el ex7h ety WEdl AoR ekd Aemrn ob w2/ Yepdd o B
ot BEE4%rt 45°0  AfdE EE7IRVE L7t AdTS ESVY 9o R Qe A
0.25m/s o]%F2l gl ml-g- vk ADPIFES H FAolAe] 2 "ojX= HALoRE UE
Bilom 1 gle] Aol = A= A8 Wk
FAEE Ao® Yest. EE7 57 60°91 4 (3) ADPIS} PMVe] EEE w3t Ay A
ol 5280l =ogk upe} o] oojH e Ao AEe] A EF BFS ¢
or EFst Wl GARaEt dd ogﬁokzi H5E o et
ADPIS] HA7E A dEpo s o R (4) PMVZLel ADPIS] 7-¢-Hup ALl
AW9E 2obsh Ao ek, aH AL} oRgF NEF Ao dZFa 9l
Fig. 62 zxFW o] y=11mel FHelA B el o PMvel AtelA dFArte] ol
7o) WE PMVY REES MolF: Gtk B o3 BFEALE AN FRE nelsa Ry
77} 30°¢) Agole AA AAgele] BE U] wjEel AoR wekerh
A9 kol T A0 Yehta EE7
L7 45°, 60°¢%1 A9-ole EEHE W79 YAE 2NEd
watel gE Gl A FRL AL
o GqelA PMV FAA RS THohe Ao (1) Minister of Environment of Korea, 2003, The
e Fig. 69 A¥S< Fig. 59 Hlals] 1 Act of Indoor Air Qualities for Multiple-Use
| AR Ame] AN wE AFE v Facilities, Minister of Law of Korea.
ToHRE slem et cey Ald gl (2) Choi, J. M., Kim, Y. i. Park, H. S., 2003, A
Aol A= PMVZE ADPIET T o+l Study on the Evaluation of Heating-Conditioned
A wEste ZloR dekt. 53] EsE Environment with the Size of Classroom, Journal
7F 30°91 B-elli= PMVgke] Al g el E of SAREK, Vol. 15, No. 12, pp. 1035-1042,
AW <tell 2= A= YERAM ADPI (3) Kwon, Y. i, Han, H. T., 2003, A Study on the
w2 Aels dERllt el PMVELe] Evaluation of the Air Change Efficiency of
ADPI®] A-HTh AldGelr dA HH =7} Multi-Air-Conditioner with Outdoor air Intake for
of7k AEd oz o=3ta 9Ed o= PMV Heating Season, Proceedings of the SAREK 2003
o Aol M ejFUdAre] Gl oft Ht A Winter Annual Conference, pp. 543-548.

*=(mean radiation temperature) kS TS| ale (4) Kim, K. H. et al., 2003, A Study on the Indoor
= - . ® o . i
A Egl7] wjiEel Aoz wuE) Thermal and Ventilation Characteristics in Office

Building with Air-Conditioning and Ventilation

6. 2 E System, Preceedings of the SAREK 2003 Summer
Annual Conference, pp. 1111-1116.

dway olojzio] AXAE S-S 3xkY mdl (5) Cho, Y. J., 2001, ADPI Characteristics of
2 5l 71 2 2REEY, 944 #HA Hupx Diffuser in a Room with Perimetric Heating Load,
Eol gigk X4 A5 S A9 vg 2 Ph.D. Dissertation, Hanyang University.
o A2S AL 5 YAk (6) Kim, S, H., Noh, K. C, Oh, M. D., 2003,

(1) olloj A o] EZEFZFo] 30°2 Ag-dE F Study on the Evaluation Method of Thermal
ot} @ylo] sl BEEY Yr|7t HAHoO= Comport in Consideration of the Indoor Radiation
2oJA o]Fste AL gl EEF7fo] 45° Load, Proceedings of the SAREK 2003 Winter
60°2 AFole EELELES 9SS FHHPHow Annual Conference, pp. 743-739.
W delM HHEE Sl 0.25misE =3 (7) ASHRAE  Standard  55-92, 1991, Thermal
St Aoz YErsT) Environmental Conditions for Human Occupancy,

() EEZ =7} 30091 Aol Aol A ASHRAE, Atlanta, Georgia.

1279



	INDEX
	제1발표장
	제2발표장
	제3발표장
	제4발표장
	제5발표장
	제6발표장
	제7발표장
	제8발표장
	제9발표장
	제10발표장
	제11발표장
	제12발표장




