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ABSTRACT: Building energy consumption according to the ventilation has been considered
to be an important subject. The purpose of this study is to investigate the cooling and heat-
ing loads in a test space with a forced ventilating system. In the test space, on/off controlled
air-conditioning and forced ventilating facility were operated between 8:30 to 21:00 during 4
days and some important data like temperatures and energy consumption were measured to
obtain actual thermal loads. The simulation was carried out in a mode of temperature level
control using a TRNSYS 15.3 with a precisely measured air change amount and performance
data of air-conditioner. Heating load and cooling load including sensible and latent were com-
pared between by experiment and by simulation. Both of thermal loads associated with ven-
tilation show a close agreement within an engineering tolerance.
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Fig. 1 The plan of the present test space and
its vicinity.
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Table 1 The properties of wall materials

. Thermal conductivit; Specific heat Densi
Material [W/mK (kealmhC)] | [kI/keK (kealkg ©)] [k‘g/mt%
Brick 0.64 (0.55) 0.84 (0.20) 1,660 -
Expanded polystyrene 0.034 (0.03) 1.25(0.30) 28
Mortar 151 (1.30) 0.79 (0.19) 2,000
Asphalt 0.11 (0.10) 0.92 (0.22) 1,000
Concrete 1.39(1.20) . 0.88 (0.21) 2,200
Gypsum board 0.17 (0.15) 0.31.(0.27) 910
Thermal resistance o
Air space ~ Horizontal (10~500 mm) 017 m'K/W
Perpendicular (10~20 mm) 013 m’K/W

Pair glass window

Overall heat transfer coefficient: 2.8 W/mZK
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Table 2 Measured performance data of the present air-conditioner

Outdoor temperature 24C _ I 28T ] 32T
. ' Temperature
Indoor conditions ™= 5™ T96¢ | 28C | 24T | 26C | 28C | 24T | 26T | 28¢C
Total cooling capacity [W]
40% 2018 2108 2281 1886 2037 2119 1843 1865 2094
55% 2227 2311 2486 2093 2193 2336 1909 2099 2218
Relative 70% 2367 2462 2614 2317 2492 2533 2085 2303 2371
humidity COP/SHR
40% {3.61/0.81]3.73/0.80]4.01/0.7713.16/0.83}3.38/0.80}3.49/0.79{2.93/0.8712.90/0.8313.23/0.80
55%  {3.93/0.63|4.05/0.60]4.35/0.60|3.45/0.65]3.86/0.613.86/0.61|3.28/0.66 .3.24/0.63 3.47/0.61
70% |4.17/0.50]4.30/0.49{4.56/0.48|3.81/0.51{4.07/0.49{4.15/0.48|3.56/0.51 |3.63/0.50{3.73/0.49
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Table 3 Numerical data used in simulation

Item Value_
Cooing 27+1TC
Indoor temperatures Heating 2'0 £1C
Gains Lighting 160 W
Machinery 2I0W
Interior surface 83 W/mK
Heat transfer coefficient Exterior surface in summer 22.7 W/m’K
Exterior surface in winter 34.0 W/m’K
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Fig. 3 Flow diagram in the present calculation.
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Fig. 4 Weather data during the experiment.
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Fig. 5 Compan'sbn of results between the ex-—
periment and simulation for cooling.

Table 4 Comparison of the daily accumulated sensible, latent and total cooling load between ex-

periment and simulation (Unit: M])

Pei‘{od (h) "-Sensible cooling load Latent cooling load Total cooling load
R Experiment Simulation Experiment Simulation Experiment Simulation’
S 0~24 475 482 25.2 26.6 727 749
25~48 36.0 49.0 22.0 28.1 - 580 710
49~72 55.8 544 37.8 32.0 93.6 86.4
73~96 63.0 58.7 36.0 324 994 91.1

" Total = |202.7 (—3.6%) 2102 121.0 (+15%) 119.2 323.6 (— 1.8%) 329.4
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Table 5 Comparison of heating loads between
by experiment and by simulation (Unit:

MJ)
Period Experiment Simulation
0~24 1955 1829
25~48 1754 166.8
49~72 1955 1949
73~96 218.7 209.1
Total 785.0 753.7
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Fig. 6 Comparison of results between the experiment and simmulation for heating.
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