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ABSTRACT: As a way to assess the reliability of programs for building energy analysis,
verification experiment and calculation of heating load are simultaneously conducted for a
well-defined test space. Experimental conditions are carefully set to minimize uncertainties
associated with radiation heating, air change, infiltration, and room-to-room interaction. Dyna-
mic load calculations using TRNSYS, which are performed for two different computation
domains, rely on the energy rate control that represents inherent load characteristics of a
space. The predicted instantaneous heating load favorably simulates the overall behavior the
measured one, though the latter fluctuates much more rapidly than the former. Comparison of
the accumulative load between the experiment and calculations shows a close agreement
within an engineering tolerance, regardless of the computation model. It is deduced from such
findings that the present experimental results along with weather information can serve as a
set of reference data for validating load calculation softwares from the users’ standpoint. In
order to enhance the completeness of this work, a complementary study on the cooling load
for the same test space is highly recommended.

Key words: Thermal load(®d%3}), Heating load(d#%-38}), Verification experiment(dZ4 %),
TRNSYS, Building energy simuation(ZE dlUx] A& o]4A)
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Fig. 1 The plan view of the present test space
and its vicinity.



A @ oig s 43ag 2L AN 155

(unit: mm)

270 236

100 _,; 10,1, 50 1,10, 100 18 200 18
i

B |=I1E8 | & T g £

BRIEE 5| || 5 |
38

(a) Exterior wall (b) Interior wall

—

-
o
& concrete
& concrete = oAl
(=)
o S concrete
QS asphalt = 8 |
8 concrete 3 air
‘_ <
™ gypsum board
(c) Ceiling and floor® {d) Floor®

Fig. 2 The wall composition.
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Table 1 The properties of wall materials

Material Thermal (ckc; r:li}lrit;l‘:ét)y W/mK Speaflkcc:;i; %J)/kgK Density kg/m3
Brick 0.64(0.55) 0.84(0.2) 1660
Expanded polystyrene 0.034(0.03) 1.25(0.3) 28
Mortar 1.51(1.30) 0.79(0.19) 2000
Asphalt 0.11(0.095) 0.92(0.22) 1000
Concrete 1.39(1.20) 0.88(0.21) 2200
Gypsum board 0.17(0.15) 0.31(0.27) 910
Thermal resistance
Air space Horizontal (10~500 mm) 0.17 m’K/W
Perpendicular (10~ 20 mm) 0.13 m’K/W

Single windows

Overall heat transfer coefficient 5.8 W/m’K (5.0 kcal/m*hC)
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Fig. 3 Weather data and related results.
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Table 2 Input data for calculations

Ttem Value
Test space 20.2°TC
Temperatures Room under 314C
Surface of corridor @ 126TC
Surface of warehouse @| 115T
Gains Lighting 160 W
Machinery 320W
Surface Interior surface 8.3 W/m’K
conductances Exterior surface 34 W/m?K
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Comparison of the instantaneous heating load between by the experiment and calculations.
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Table 3 Comparison of the accumulative heat-
ing load between by the experiment
and calculations (unit: MJ)

Period Experiment Simulation | Simulation

(hr) (Model A) | (Model B)
0~24 183.0 1705 159.2
24~48 162.7 146.0 1424
48~172 180.1 146.1 1505
72~96 194.0 176.8 174.7
639.4 626.8

Total | 798 ] (1190 | (~129%)
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