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Comparison of the PMV and CO2 concentration Characteristic in the
Lecture Room with a Different Airflow rate of the Ventilation System and
Heating System for heating season
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Graduate school of Mechanical and Information Engineering, University of Seoul, Seoul 130-743, Korea
*Department of Mechanical and Information Engineering, University of Seoul, Seoul, 130-743, Korea

ABSTRACT: In this paper, we performed the experimental and numerical study on the
thermal comfort(TC) and indoor air quality(TAQ) in the lecture room with a different airflow
rate of the ventilation system and heating system for heating season. Through the experi-
mental results, we found out that there was considerably difference of the PMV but there
was little difference of CO, concentration with a different heating system. From a numerical
results, the best operating condition was that discharge airflow rate of SAC is 29 CMM and

supply airflow rate of the ventilation system is 1,200 CMH from a viewpoint of TC and
1AQ.

Key words: Predicted mean vote(oll4-2%7}H), Carbon dioxide concentration(o]2b3t&2 5
%), System air—-conditioner(A] 8ol A), Fan coil unit(AA2L-F), Ventilation
system(Z7} A =8, Airflow rate(F%)
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Fig. 1 Schematic design of the lecture room.
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Table 1 Measurement condition.

Category SAC FCU
Temperature 4.6C 6.1TC
Outdoor
CO2z conc. | 380 ppm | 400 ppm
Heating Airflow rate 29 CMM
system  |Temperature 42°C 50°C
Ventilation |Airflow rate 800 CMH
system  |Temperature| 22.86°C 23.26°C
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Fig. 2 Measuring points in the lecture room.
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Table 2 Boundary condition and control vari-

ables.
Category Input data
Temperature -7C
Outdoor
CO3 conc. 400 ppm

Heating Airflow rate 20, 23, 26, 29'CMI\I

system |Temperature 42°C

Ventilation| Airflow rate 800, 1000, 1200, 1400 CMH

system |Temperature 17.8C
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Fig. 5 Predicted mean vote with a different discharge airflow rate of air—conditioning system.
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6.1 HHAAHl EEFEY HE

Figs. 5% 62 f7|Aj=glel F71F%e] 800
CMHQ! z=zstoll A Al 28le] 2233 W
of wal 13709 &Rl PMVE COx9 B%
22 Jehd Aot} Fig. 5914 SAC 7}E A
L7 EETFo| F/1g+E PMVY JMM Z—}
ofHE AL 3-7l?~ ot Auz
A2 SAColA E&d iﬂoﬂ
2717 s Aoz iR {9 ¢
3t97] Eos wddET FCU 7H% A
EEd 2rle 79 adz oa
oz vz f9He Ad ¥
SACHET duiH oz 7] ol A9
7V AA vebEoh Fig. 6914 SAC 7hs Al
Tl F71EF SACe o7 el
wHl7F @S] ol FolH 7] wlFe] CO8l A€
Q1 AA7) HobA e Hom eyt

e
O
o
=L
_g
_,O_(
2 o
o

N
o~

B R £ oo

D w2 N e B 2

ojt_owJ

o, 2

r}o{-
o
Il

1
)

,Jm mL' b

6.2 EV|A[AElol 27|Z2F Wl

Figs. 7% 8& WA~ E&HFTFS 29
CMMo =z AR FHrjA 289 37]%% e
hol whet 13709 ZH AN PMVY COL9l %
E ®EE Yehd Zolth Fig. 7(@<& d@ny
Fig. 5(a)2 #499 vpaAnNAz @A xade] F
1% Wdt wgt A gl 717 o}

g (Pts. ()9 (6)olA PMVY ®stFo] & 7
o7 veytth Fig. 7(b)E AR FCUA
Ha gold olE Pt (& AU 79 £¢=8
#7b goiHoz F& g a7 Wil @
NINzH F71FF W] uwek PMVe W3t
Zo] 7} 2 A2® Yelwth Fig. 8914 SAC
NE A F7TE Bote FRAOR f9lHs
*‘*4*6*7191 oqagtow  FI|EFHo| Z7lesE

0, ¥x9 AYHd AAF AAE Aoy
Hr&u FCUE 7Z9d %oz dAgE A4
2 wEo] SACETE COy EEY AFzel #Axb
N E A G S O‘i*ic}.

_i

7.8 E

- 415 -



Predicted mean vote {PMV)
-

v o BHOCHH

at v e~ 1D0OCMH

& $200CMH

v 1400CMH

AR S PR ;

t 2 3 4 5 8 T 8 s W ﬂ |2 13
Measuring points

(a) When SAC is operated

Fig. 7

Carbon dioxide concentration [ppm]

U G TN SO AR SV WO SN ST A | Q
1 2 8 &4 5 8 7 B 8 w11 o2 B

Measuring points

(a) When SAC is operated

Predicted mean vote {PMV)

- BOGCMH

9
a - 1000CMH
s 12000TMH
oy 1400CHH
PR

P S U G S S S T S
12 3 & 5 § 7 8 3 W@ N 12 0

Measuring points

(b) When FCU is operated

Predicted mean vote with a different supply airflow rate of the ventilation system.

Carbon diaxide cancentration [ppm}

PR SR T S TSSO OO ST M AU S
12 3 4 8 & 7 3z 3 w 4 o1 W

Measuting points

(b) When FCU is operated

Fig. 8 COgz concentration with a different supply airflow rate of the ventilation system.

2 AFdA e T3] @A A8 Fad 7 1
Ao A A2 A A FE w3
o wet 2dsA 9 FrjEsEe] B4 i
A3 gen 2L AES =EIAT

(1) SAAEE T3t BV 2" 715 A ¢
WAl '] wgtel whal 13709 3 el 3

d COo8l wuae AR &L Aoz v A 2
T PMVE WAl =gl ol Hfolz A
& zol7k 2SS ¢ & Uy

(2) A& Ao w=w PMVeL C 5
T fste duiA A"l EEFE w3l 7]
Axgle] F71EF Hile o & 43S W= A
o7 veutch

(3) SAC 7}% A £7] E&T2o] 29 CMM, 3.
B\ A28 e F7]F o] 1,200 CMHY #ExA
ol Al A Hlzel AUFr|do] A L B
T RtEee Mg 4 duR Jobs o

D23

- 416 -

. Han. C. W,

. Noh. K. C. and Oh. M. D., 2004, A Study

on the Comparison of Thermal Comfort
Performance Indices for Cooling Loads in
the Classroom, Proceedings of the KSME
2004 Spring Annual Conference, pp. 2465-
2470.

Noh. K. C., Oh. M. D., 2005,
Evaluation of Thermal Comfort and Ven—
tilation Performance in the Lecture Room
with Ventilation System and Two Different
Air-conditioning System: System Air-
conditioner or Fan Coil Unit, Journal of
SAREK, Vol. 17, No. 11, pp. 1079-1087.
Noh. K. C., Jang. J. S.,, Oh. M. D., 2006,
Study on Thermal Comfort and Indoor Air
Quality in the Classroom with System Air—
conditioner and Ventilation System for
Cooling Loads, Journal of KSME, Vol. 30,

No. 1, pp. 57-66.



