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Abstract

This paper presents the heating and cooling load estimations for the library of a cultural
center building located in Gwangju Korea by TRNSYS with Type 56 of multi-zone building
components. In this study, energy rate control mode is selected and the design
temperatures for heating and cooling are specified respectively as 200C and 2600C. Reading
rooms of the library are located on the third floor of the cultural center building, and this
third floor space is modeled as the five thermal zones for the TRNSYS simulation. Among
the five zones, attention is given to the two zones which are the reading rooms 1 and 2.
Since these two zones are to be heated and cooled by the solar thermal system which is
planned to be installed in the building, dynamic thermal behaviors of the two zones are
analyzed by the heating and cooling load estimations.

Keywards : “3x1*85-5}(Heating and cooling loads), TRNSYS A E#|¢)A(TRNSYS simulation)

5 A s .
I=zd8 Q. @ A4P7I=RH] G5

= == 0
Quoy i W5 BE FRio2RE ) tiF €4 @, - HVAC Zx¢ 7|& 23 €35+
e
=

Qu..., ¢ AFEoI AFE Bel Uy 2L

HrEzk20058 9¢ 1449, AAER Y2006 39 7Y

Journal of the korean Solar Energy Society Vol. 26, No. 1, 2006 1



A 9 /B YE Bt FtAS A TRNSYS 54 Al&d o4

o q§ 165 ¢ 9ASE : = B30 37
M e o Blord Wihiaue) AR R B
Aei4 279
My BT7I ATFRE AR g Al R 99 AlEHl
., 718719 Ah A we TRNSYSY =239 Type 56 '3
C, 279 A HE U9 283 4859 of B8 4 22
T W Foes gt he] BT =EEA UER L %i%?ﬁ o <
. b e Aste] Bl dofte ofel 7 Feel ¥4y
& o/ = _ g AAST oy dojue HAL & UF 84
T, Wl a9z #4949 39 2 39 52 neid 9
Toms - ANRE < B34 B4 QouA j4o] St
2. ASINL
1. M 2
Wl 2R e AR B
HgE ouAe] o] &L ouixe] WEst wn A P H43 T B BEF doles} 2
Z7] FARL 7] i W AuSe] o gald RN AEL dw 35159 B
7 52249 A% ¥4E 4 JES A A Ao NG A 32 A3} 139 § TAE
AL ol2olol T} ©o]& PaiE AA HlF  ABolw AT W YRow LA We Yy
G A28 2g AR Y A $H g otk &rM AZBY HIY A2El g o] g
AE Sasted Wbl B2 Agets 2ol @ Wik dux) s Bhe AT 334 94X
asph? A4 B Folq 924 1 3 G 200t
B AFe BFBN ] & BAE AR A 329 AZE: 12 13 20 AR 3%L
350 AT =MA M ABAY UID A 2T o) Jhe] AT =MRHA JElm
2dg olgsl] Wiw WA WL dud & AY 5& T FATROR ool HA}
o o Bl Y A% Wbl BelE d2at Z4¥ 322 o)%m k. %ol 2.8me AFL
27 Atk PGS olgale] vhiah e B 9vlo) el Qi wighe 23 2%¢) A
Ao s A BIdA Ao A% o]8£F S T YRE YHos 77 pREcAnR
£2 Bo|1 BE HYd YA 2H JAT I ol HaAge] 1Y 5 Y= E RY
AE A2A7)E ETE A Boh. 58 B qid o] Hojo gtk FW 4 1, 2, 39 FA
A8 HYE 75 WAbRE 99e2 80°C Ao +8lde 47 168, 132, 963 °]}.
5 FeR9el gl FEo) AAAQ Az R AT ddEe AAE %
3 B¥d AlzEe AHESHs 10RT 39 44 & wWAe 27 o9, g, sy Aguwes
YA 2el g A gelant gt TR (TR 2 #2), A 27HE g
10RTH &4 WA2de 2% 1388 A= 9244, 29 948 2 482 5

2 BIZEIUUILINIES =S Vol. 26, No. 1, 2006



glofd Wt e S s TRNSYS 54 MEgold/TE8 9

3t FRAALATE B 19 Hsisio

u~—\ff—s

LA
> ok storage Roon 4 . Reading Roon
Rest Area (Zone 1)
Iyl W)
g Iy ] E
A LAJ LA
@ lStaire
E ¥ Reading Room 2
Reading Roos 3 {Zone 2)
N {Tone 3)
b areg~
houge
4.2 12.6 3.3 4.2 133 16.8
4.4

a3 1. U2 35 VEE

E 1. HAze 924X, F7158 gNg
H

3. 38

3 APE S5 SENMEAT
Az HRAGA S H|<&d e
kJ/mhK (kJ/keK) (kg/m%)
Mortar 5.04 0.79 2000
ZaE 7.56 1 2400
I2ep 0.11 1.25 20
LIPAGS 12.6 1 2800
AaRe 1.69 1 1000
B E 5.04 0.836 2949
AR5k
572 | Horizontal(10~500mm) | 0.047 m’hK/kJ
71 Vertical (10~20mm) 0.036 m*hK/kJ
Vertical (20~500mm) 0.047 m*hK/kJ
\DN?EEL; AUEL: 2.TW/m’K

00

_%Dms ons 02 fﬂfj ]Dmal 009 _Dm?

([a) Extericr wall (b) Inderorwall

Mentar 003

(c) Ceilng & floce

8 2. YATd HEx

BopAlAH B

3.1 TRNSYS A|Egleld zxlal
S digh i §3t S A A
o]Ad& TRNSYS Z21#9] Wgz Hg Al
252 Type 56& ol FIHUTH o] ZE)
HAe 72+ 28 3 e Tr)eegA] Jela A
gl s 27hA doju: o
71A] 535114 2t Oﬂﬂ%wﬂr Ol‘ﬂ Ads = EA

Jajut Agrpssta
)20 Qw3 /ﬂfﬂog 18 Ao

Q= Quuri + Qiyit @y, (1)
T Qg c.it Qopre,
4714
Qo i= Uu iAw ATy i— T, ) (2)
Qis i= MitCo(Tomp— T, 1) (3)
Q, = m,C,(T,— T, (4)

ad = o 98F (¢, 2RE g A3
Hozre Ase

0T, ;
AR S 5
Cr ? at Qz ( )
Q471719 W FEEE p,E Xk
Asde o= 20

Journal of the korean Solar Energy Society Vol. 26, No. 1, 2006 3



of

A o/ Hdd W FdAS 9% TRNSYS &4 Al &gl

met A= AUWI7IRE T, ERH & B
AFLE T, & FAsed 228 9% 3 ¢
Hc}‘ “'?':5]' Qheating,i g'l Lgﬁc}- J—f—‘-‘é’]— Qcoo]ing,i'E' & 1'04
Aug7le A% s 42 9 c,
2 Ui v gg HozRy AaEd.

Qheatz’ng, ;i M z'C p( Tset, i T,,, z-) (7)

Qcoolz‘ng, i Mz'cp( T;v, ;i Tset, z—) (8)

Various PreBiD
parameters i create a building
bustding Stuchre A
T - 1
I?m |mf3%§2$ E?%Hﬁﬂ?.? Gm’gﬁ::( gm:)rioﬁon
| | R }.
e e coscr ,,356
l : Multi-zone building
: Data ondor . psycometics I
) I —
Typeth Type?8
Tvpet9 : online : simutation
: sky temperabwe plotter sumMmary
calculation

a8l 3. TRNSYS Aiit HESET

HE|E RdoX= 7]eked A4 9 BA 74
doly 9 ZE ZE dHolg EAL 97]2,
&, 2AE TY €3 dolgr} HA % oE o
of 3l £ Ao o3t AEe ARE X
g3l FYo] PreBIDE ARE3le] AAEAT
%3 BID(Building Input Description) %
OE o] AEHE 9UE WolEoA TRNSYS
Algglo]do] s FQF Type 569 2l&] o
£5]0] A description file(*.bld), information
file(*.inf), transfer function file(*.trn) $¢
37N L& YAstaL [ISiBats 53 HeEAE

N

HoFr) o7 AR 249 7|8 55, ¢
A 59 7130l Type 9(Data Reader)
= 9 Lop )12 R &= Type 569 2%
Aegm diF AE Ao 2A Type
16(Radiation Processor)ol & =ol Hgd
Abgl ArgdAle] 222 AH Type 5622 ¢
He, X3 AFWHA 7|29 FoEALE
Type 69(Sky Temperature Calculation)dl
A AstEofA | ojn Bad =25 Type
33(Psychometrics) oA AAtET)

Ak fu Tl did vl

Bty L4 R (>

s

a2 4. |ISiBat 22 M

3.2 §3lAKk
2 dAFdAes I8 1A AAjE e} 2o
FHGA | A E3AE e 3% 33
Wbl B3y giagzte s dtn it 3
T 5e oz wdyd £ glon, ¢
% 22 2 d3A 3, =ARFAY T3
27y & 1, 2, 3, 4, b2 FEHY
H 333709 ARAITRE: =AT 49 A
o sigsh= okl 8AIFH W 12474A & 7IE
o2 stal o] AZkERt el Wikl
Astetact. @94 1, 2, 3& 7242 AREL1o)
E QAAEEe dFHSo] aelHolok 3y, £
AT e ISO 77309 WE 7ML AMFAY
ZEe 2 1907 WEFS 120WEA ARt

proEiZOLINES ==& Vol. 26, No. 1, 2006



B

Wb BaAS 9% TRNSYS 54 A%

ol /&8

Temperature{T)

Incident Solar Radiation{kJ/m2 hr)

Time(hr)

J2! 5. 20044 97|27} EfUEA} IS}

o

4. Ayt

Hd

ATM = 20043 1€ 1457H 129 31
wq 12HBT60hr) 2} 7] 5 H|EE A g3
FRANG AN BEIE ABe) 3% 30
% %qulow st 33

7

9,

].,zl 8
2E) Ad | /\]77}210 7]2}-5- 7l—r—i AR
o] 22+ Arjeiglde] 100%, 80%. 50%9}

> B2 £ 9 v 1o 2 o
x|
=
i om
ofN
2
>
Jlm
Ofr
EOl

| diaiA] A=At HEAQ AFEA O
E’. 80/ 19 W) gA 19 Yikiks)
3 72 o] By Ed 29
H31S L}E} Ak, of7]M ALA
9 219 24A1(504 hr),
971e -10.7° c doﬂ/ﬂ QYA 13 2 g7 &
92.8 MJ/hr 2 75.4 MJ/hr& od&Hen,

54 7 FHz v l?—k— gz 19 A4 8
9 149 1141(5435 hr), &71€& 31.5°C, €A}
# 2790 kJ/m’hr AE1L o °F 97.7 MJ/hr,
QA 2= 79 239 1741(4913 hr), Y7
34.6°C, 4AHF 1870 kJ/m°hre) 7)z271dA
78.3 MJ/hr oz A=A}

re r& D oy
i S
=5
>
_o‘d
_EL

Z »g%—?—a

- Heating Loads — Cooling Loads ‘

150

- Max, Heating Loads(92 8M/hr, time 5080}

120 .
90

/

Heating&Cooling Loads(MJ/hr)

120 —

150 Max. Cooling Loads(97.7MJ/hr, time:5435hn)

1 745 1489 2233 2977 3721 4465 5209 5953 6697 7441 8185
Tirme (hr)

8 6. G219 (F I §5t (80% }\Fa 21%)

@;L Oﬂéaul li’Jr 29,] 5‘& Lglﬂ H-‘—
MJ/hrej® o|= 13.8 RT| '6H%¢}E} IL}EW
o] A% 10 RT(127 MJ/hr) & ﬂ1 okoeﬂ.
T4 P AE L A YRS % 4
B3 4 A "ok J8 82 4 %%1 ?ﬂL Pt
i Bl Ueidt o7|M a3t WibEsks 4
2 19 tielA 95 Gd/yr, B4 20 tha)A]
E 75 GJ/yrE 7t d2Hdc, agla FF3
o7 7Yzt 50%, 80%, 100% A1&91¢ 4 i

of thaiA =3t Hdf Rt A E
29} 7ol 9oFd < glo

Journal of the korean Solar Energy Society Vol. 26, No. 1, 2006 5



&S o)/ UFd Wb 28482 99 TRNSYS 54 AlBd o4

- Heating Loads — Cooling Loads

L Max, Healing Loads{75.AMJ/Mr, time:504hr)

90 ——

4

--90

o
Max, Cooling Loads{78.3MJ/Mr, time:4813hr)

—
[
(=]

Heating&Cooling Loads(M.Jfhr)

1 745 1488 2233 2977 3721 4465 5209 5953 6697 7441 8185
Time (hr)

a8 7. detal2o] B dH 23t (80% AREQIR)

Heating Loads (+) B Cooling Loads (-)

120

90

60

30

0

-30

Total Loads(GJfyear)

-60

-90

-120

8 8. dekal1n 29| HE W4 2at &
(80% AR

E 2. AIS0EE Yol FoliE g

Percentage of Max. Instantaneou§ Heating and Cooling
Maximurm Loads for Reading Room 1 and 2
Occupants Heating Loads Cooling Loads

(MJ/hr) (MJ/hr)
50% 185.9 158.1
80% 168.3 1756.9
100% 154.7 189.3
5.2 E

233N BAE A 359 AR =
o] te 9% W $a1E 23] AaiA

f

S 93 TRNSYS Type 56 HE]E Hid
o] 23] o]Ro|Hn, 53] HYH T%
W Al AE S o] 43 B/ 2FE BAoE i
A 13} 9T 20 tE 20049 E 9% B4
B3l ANATI) AN AL, o2 RE ALgQlY
o] 27} Ay AU 899 50%, 80%,
100%9 A% sy AEad glord Az
S AMEEHE 10RT 39 E54) WA 28 A7
o] AAxo| AEHAT

T g o
e e

& nE

rae

1. Florides, G.A., Kalogirou, S.A., Tassou,
S.A., and Wrobel, L.C., Modeling of
the modern houses of Cyprus and

energy consumption analysis, Energy,

Vol.25, 915-937 (2000)

2. Florides, G.A., Tassou, S.A., Kalogirou,
S.A., and Wrobel, L.C., Measures used
to lower building energy consumption
and their cost effectiveness, Applied
Energy, Vol.73, 299-328 (2002)

3. Klein, S.A., Beckman, W.A., Mitchell,
J.W., Duffie, J.A., Duffle, N.A., Freeman,
T.L., et. al., TRNSYS manual, University
of Wisconsin (1998)

4. Wang, S. and Chen, Y., A novel and
simple building load calculation model
for building and system dynamic
simulation, Applied Thermal Engineering,
Vol.21, 683-702 (2001)

5. Mcquiston, F.C., Parker, J.D., and
Spitler J. D., Heating, Ventilating, and
Air Conditioning: Analysis and Design,
bth Ed., John Wiley & Sons, New York
(2000)

SIEIZUILIAIStS ==& Vol. 26, No. 1, 2006



