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Abstract The purpose of this study is to analyze the Age of Air and the Local Air-change Effectiveness of by field measurement.
The indexes of Age of Air and Local Air-change Effectiveness are used to analyze the local ventilation effectiveness of
multiple locations and are mainly evaluated using the computational fluid dynamics (CFD) method. In this study, measurement
of the Local Air-change Effectiveness was based on ASHRAE 129. The performance of Local Air-change Effectiveness
and the dependence of the outlet location on Local Air-change Effectiveness were analyzed. The results showed that a greater
air-change rate (ACH) may not guarantee better local ventilation effectiveness.
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Fig. 1 Definition of Age of air.
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Table 1 ASHRAE Standard 129 : Measuring Air Change

Effectiveness
. . %4
Nominal time constant T, = o
0
Sampling time 7, — 1, [min or h]

The time-averaged tracer gas
concentration at location i C.avg [ppm]
between time Sampling time

The tracer gas concentration
at location i at start time

The age of air at location i 4, =, —t,)C ,/Ct,) [-]

At,) [ppm]

The air-change effectiveness 5= Tn
at location i L4
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Table 2 Measurement factors and instruments
factor method instrument specification
o Meas. Range : 0 to +9,999 ppm CO:
Ventilation rate CO2 TESTQ CO2 Accuracy : £(50 ppm CO2 £2% of mv)
(ACH) step-down monitor Resolution : 1 ppm CO2
Local Age CO2 Luma Sense Technologies .
1 Mul 1 D
of Air step-down Multi-gas Monitor ,303 Multipoint Sampler and Doser
NTC : temp.
Range : -20 to +55 °C
. A : £0.4°C
Indoor Temp./  indoor, outdoor, TESTO temp. & Rz;::)llrs;zn . 0.1°C
RH inlet, outlet RH logger Range : 0 éo 1'000/ RH
. (V]
Accuracy : +2% RH(2 to 98% RH) at +25°C
Resolution : 0.1% RH
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Table 3 Experimental Cases

Case 1 Case 2
date/time ’15.09.16 ’15.09.17
12:33~15:52 11:52~16:36
ventilation supply on on
system exhaust open close
natural supply close close
ventilation  exhaust close open
air flow rate 2.33[CMM]
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Fig. 3 Examples of recorded concentration histories from
step-down method of Case 1.
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Fig. 4 Examples of recorded concentration histories from
step-down method of Case 2.
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Table 4 Measurement results of Case 1 and Case 2

7] 4] 25l ]

Location(i)
Factor Case 6-1 STDEV
1 2 3 4 5
6-2
) case 1 1.430 1.465 1.442 1.442 1.496 1.567 0.026
Age of air[-]
case 2 1.854 1.837 1.835 1.850 1.822 1.520 0.121
. . case 1 0.988 0.965 0.980 0.980 0.944 0.902 0.017
Air-change effectiveness[-]
case 2 0.982 0.991 0.993 0.984 0.999 1.198 0.006
. R case 1 0.708 ACH
Air change per hour[h ]
case 2 0.549 ACH
. . case 1 141 h
Nominal time constant[h]
case 2 1.82 h
4. 4 = and Cost-effectiveness, Seoul, Korea.
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