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An Approach of Indoor thermal Environment Control and
Energy Saving Using the PMV Index
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ABSTRACT

Thermal comfort provide satisfaction of thermal environment and affects productivity of occupants in residential building. However,
temperature control can not provide the thermal comfort at all the time. because thermal comfort is influenced by many environmental
variables such as temperature, relative humidity, air velocity, radiation temperature, activity level and clothing insulation. The purpose of this
study is that predicted mean vote(PMV) index is used as control. And, Thermal comfort is evaluated both PMV control and temperature
control by simulation. Each other cases were compared, in which set-point temperatures of 22°C and 24°C and, set-point PMV index through
the respective heating season in the simulation. The results show that PMV control is better to maintain comfort state and save energy than
temperature control.

Key words Thermal indoor environment Thermal comfort Index, PMV(Predict Mean Vote), EnergyPlus Simulation.

1, ZA220| OfiX|TetT} MY B o Uz kel 1 2] GEoiA 9lrk
Se|upere] AR YA Aule 5 oF 24% HET} ABE

A F7HEeT AR Avta sA% A FO=E o Hoj A AH|E|T 9o, olo wal HH 2030W7HA] wjy
z] Aok S} I Alo] Zulz o oz Al Al ZJAR _ _ - -
P A Bl gu e wA W e 200 A Angs Bus) i e
U], 2L Ak #2351 514 24 £ 23 Ay _ .

s 2;‘ L‘_o*’ _73010 c OX“}_ ° jcf R o2N A9 oldA dokat AW gHE 9] Ao glo] &
of thgt TAlo] woAaL glon, fRE AL EH= 7EsS AL FEAFS 015 o] MAE Wesitt 18 719 AR
1) Zdistal 54038} uhATHY (inamchul@gmail.com)

2) Addigta A&duFatat 2 (ALAA AL dwyoon@kyungwon.ac kr)

_19_



oM aHlE= ouA 9 77%7F A SP2dE A Y
Fold Az uEE A & gof ofd Wiy &

oFe B9 FRstchn & 4 YlekD

w3 A%B0) §4% §ESo] S chasisEA o7
ol A B0 29 WA HEel AFAY A
B7e] tiet aTEAE 09 chobst Hlm glo), A% $7
=5 Aol 24 B2 W o HAHE BEshs Aol
RS CRER

olelg A% 8] oux Aok AU 8740 A o]t
£ b o)A AT 2 o AF B4 0] R\ 28|E

A 2AslE weo] S B

oA HopaA Y 2ol Tz AL
£ 20-22Col} U3 e A7TATEI
Go] A9H AU B LEE 241

ootk R LE2d WYE 2
A FEFAA AUA] 45
et oA aEE AL

LS R

2. XMolAx] &LH

ujSo|u} 7] 53 28 A A §H19)E 2(Ubiqui-
tous), USN(Ubiquitous Sensor Network)™} 2 7|&2& A=
=0 AGAHCZA, AW HS Aojst= ofd du7]7]
ol antdor HEAZIHA A4 AU &4 ZUEHY
(monitoring) 3l L 0|0 4-RkElo} | Hr o] A FL B
sto] A} g4 29| Hlo|E o] ~(DB)3}, A EAlE, &
olEgolof B BATE o 8T FATE, 7N AH
ofg] Aulete] dF & tFe At B2, AHAF HEHA
(User friendly) A% 2 7|&50] 483 =il it

rO wE XL o

“Au) 25 Aek Aol ek 2R A ST A
ZAu| A A8, ITHOFl GulFE 2 B4 AA Y& 23

S 5ot A4r)e EHx2ES AdToRZHN FAFTH
Bt} ¢ Comfort(F}] 4))3}1L Convenience(H 2])d} Cleanness
(383t Safety(QHA)gH HHIE e+ H3EE A=
s TR e,

1) A 827]14E 2§ o|uix) Bk ofshEe] WibolulA) 3
7 ofabanl ek shAsheuEs] =2A 2010. 06(4FT 9))

2) obtE] AW AYLAY Aejet ATAQ) FA - HTEAT
8] st s =84 -2008. 04 H8A 9

3) B ANLEBAY 24 W AT LERERSe] Bt
A7 - HerAZste) =24 2005, 08 HEE 9

Vol.1 No.1 / October 2010

T

st W& A AE AFAE A= ofn] 20071 7
B AW g o] A Ad g Sk ALd AT 3 5
e SRR AFE A glon e 22 Ve
et A5 sk ofof Hig ALgE TS

A HiAle debAd A & AR & ofyzt e
oF A2 gt dd 84 sase g s e AU &
d ZUET FAE st dAeR Ay &7E A
sto] Adste Aladle FESIT e stue 842y
B 7es 7oz A e e e)dn) 3 g
] 5o AuAAEE 2H Alofshs T AlLH e
Aol 712 Aol AT Apde) | Adl 27 S
A &' 7128 Wb A AEoA A Al EAE HE/3%
Y gAY Aoz oy gulE AAskaL A ol
gt AFA HAEE &L 5 s Aor BeH. o]
g 7le AHS AW &4 AAska Adsto] Alojgre
24 MAstar A7 Ay @S sk ae A TR
ozt A=FE9f olvA 7l iy 2ot 2 A=

re
re
-
rlr

=
C
oL

FA] AT A 2
Aol e} A 3
o]-&3k Alofol| el z+zt
2o iRt ol A] Ao
2 g o] E P8 4 A=
2 Aol o) AP £
L 2AAR] A AL
X517] ¢35l EnergyPlus
shglom, a2 Wi o

rlot
o,

N
o
Wy 2
oX
>
1
> X
e 2 = ol

ofi
Ol
N
O
ot
o
o
|
< U

i

MV (Predict Mean Vote)
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H 2. Modeling Zone & X

No Name Zonin Conditioned | Area | Volume |Infiltration
‘ Sl oM | ) | Y | [ach]
@ | Bedroom | ZONE1 Yes 18.95 45.48 0.15
@ | Room 1 | ZONE2 Yes 13.97 33.52 0.15
@ | Room 2 | ZONE3 Yes 9.02 21.66 0.15
@| YV Z0NEA | Yes 3729 | 8950 | 0.15
Room
® | Balcony 1| ZONE5 No 17.50 41.99 2.0
® |Balcony 2 | ZONE6 No 11.03 | 2647 2.0
@ | Bathl | ZONE7 No 5.84 | 14.01
Bath2 | ZONES No 443 10.63
- - Total - 118.03 | 283.28
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