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Veryfication in RTS method by applying TRNSYS
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ABSTRACT: Lots of programs and methods for calculating the maximum and dynamic
thermal load of building have been developed and used practically. In this paper we
calculated heat load in RTS method and compared them with result using TRNSYS in

the same test space.
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Table 1 Test space

area 25.47 m?
location USA Atlanta, Georgia
) AM 7:00 T PM 7:00,
light
whole room 440 W
equibment AM 8:00 © PM 5:00,
qauip 10.76 W/ni
cooling o
.. 9 T, 50 %
condition
CONFERENCE

LI, 1 11T plall viCw Ut LTOL

space

FELE /U/3.24 W/m’KE zZe 2330w
TRNSYS 16.0 IIsibat Libraryol A /U/zt 2 7]
B 230 7 fARRE ZES dgEad HA)
Zz4 2 AE 5L A dAse 249 &
Atell i o]g o] wEr} olo] ASHRAE #=
ol AAE Ul4£E 2 TRNSYS miwdS
sto] W YR g oo R dfdAGAsz 77
3 Wm’K 2 17 Wm’KE gdagon, ¥y
W-2]H ek 48 (absorptance)2 7tz 0.35%
0.75% 94333}

i

Table 2 composition wall and properties

(a) Brick: /U/=0.45 W/m°K

thermal

thick . capa-
—-ness|conductivity E]l‘{an/sr:]t:) city
(mm)| (W/m K) g J/kg K)
Light brown
color face [102.0 0.72 1,920 0.78
brick
Mineral fiber
batt 40.6 0.05 ° 19 0.96
insulation
Light weight
concrete [152.0 0.49 512 0.88
brock
Gypsum walll 1561 16 800 | 1.09

board

(b) Spandrel

wall: /U/=0.51 W/m*K

thick| thermal . capa—
—-ness|conductivity ((ikel’l/Snlf;; city
(mm)] (W/m K) & U/kg K)
Bronze tilted
glass, 1.00 2.53 0.84
Opaque
Air Space
Rigid Mineral
fiber 25.4 0.03 43 1.21
insulation
Mineral fiber
batt 40.6 0.05 19 0.96
insulation
Gypsum walll 1501 016 | 800 | 1.09
board : : :
(c) Roof: /U/=0.40 W/m’K
thick | thermal - capa—
—-ness|conductivity Ellfn/séf') city
(mm)| (W/m K) [\*& (I/kg K)
Light brown
color face 9.5 0.16 1,120 1.46
brick
Mineral fiber
batt 12.7 0.07 400 1.30
insulation
Light weight
concrete 50.8 0.03 43 1.21
brock
Gypsum walll 58 | 4598 | 7,824 | 0.50
board ’ : ’ )
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Fig. 2 Comparison north wall ignoring
windows in RTS and TRNSYS
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(a) No blinds and overhang
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(c) Blinds and overhang

Fig. 3 Cooling load in north window
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(a) External condition
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(b) Sensible comparison

Fig. 4 Comparison in heat Load in RTS
and TRNSYS
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Table 3 Peak loads in RTS and TRNSYS

RTS TRNSYS
peak time PM 3 PM 4
human [W] 831 828
light [W] 329 352
Sens |eauipment [W]| 265 265
-ible |yl (W] | 1,346 1,098
load
ventilating [Wl| - -
total sensible
2,771 2,54
load (W] 77 /543
total latent
706 704
load [W]

Table 4 Heat load in RTS and TRNSYS

RTS TRNSYS
ible h
s.en51be eat 1,787 1641
in wall [W]
sensible heat in
704 6
ventilating[W] 83
total heat load [W]| 2,491 2,324
W@ RTSS HAth a4 Fig. 4ol el
A7} g3 S vlwath Fig. 4o eld
G Qe wheh el #% Al g mmzt 7}
o S Wy g Rl @ ¥ dge W
e 2% 5 0 Al 396 AL A9
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=73 C 2722 A= 222 T & 434 oPoq
aA ekl 1, A AaE Table 4] JeERgSI.
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(b) 2nd floor
Fig. 5 Whole building load
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