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Uncertainty Analysis of Interzonal Airflow Rates by Tracer Gas Methods

. +
Hwataik Han , Seok Hyo Cho"
School of Mechanical and Automotive Engineering, Kookmin University, Seoul 136-702, Korea
Graduate School of Mechanical Engineering, Kookmin University, Seoul 136-702, Korea

ABSTRACT: Interzonal air movements are important to characterize overall ventilation
performance of complicated multi-zone buildings. Tracer gas techniques are widely used to
measure ventilation rates, ventilation effectiveness, and interzonal air movements. Depending
on the number of gases used, they are divided into single and multi tracer gas methods.
This paper deals with the comparison of the tracer gas methods in measuring air exchange
rate between rooms. Experiments have been conducted in a simple two-room model with
known airflow rates. In multi-gas procedure, the concentration decays of two tracer gases, 1.e
SF6 and R134a are measured after simultaneous injections in each room. The single tracer
gas method is also applied by injecting SF6 gas with a time lag between two rooms. The
data reduction procedures are developed to obtain the interzonal airflow rate using the matrix
inversion, and various data manipulation methods are tested, such as data shift, interpolation,
and smoothing. Uncertainty for each airflow rate is investigated depending on the parameters
based on the setting values.

Key words: Air exchange rate (¥ 7]13+8) Tracer gas (5% 7}22), Decay method (74]H),
Ventilation (3+7]), Interzonal air movement (27 & 7]0]%)
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Fig. 2 Schematic of the experimental setup
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Table 1. Experimental airflow settings (CMH)

Run # |Description | Qar | Qea | Qas | Qpa | Qe | Qzp
0 Leakage 0 0 0 0 0 0
1 Interzone | 6.2 | 42 | 39| 59| 38 | 58
2 1-way 0 4 4 0 4 0
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Fig. 3 Decay concentration curves for Run #0
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Fig. 5 Decay concentration curves for Run #2
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Table 2. Comparing the experimental results

with the setting airflow rates (CMH)

(%/E?ltf) Qar | Qra | QaB | QBa | QBE | QB

Avg | 0.07 | 007 ] 004 | 0.05 | 0.08 | 0.08
Stdev | 0.03 | 0.03 | 0.02 | 0.01 | 0.05 | 0.05

0

Avg | 537 | 395 | 444 | 586 | 346 | 4.89
1 | Stdev | 151 | 060 | 1.06 | 1.28 | 1.33 | 0.42
Error | 13% | 6% | 15% | 1% | 5% | 17%

Avg 0.20 | 359 | 403 | 024 | 3.92 | 0.13
2 | Stdev | 145 | 046 | 1.02 | 0.25 | 0.85 | 0.93
Error - 10% | 3% - 1% -

(SRil;llréli) Qae | Qea | QaB | QBa | QBE | QB

Avg | 498 | 3.82 | 467 | 584 | 321 | 438
1 | Stdev | 166 | 0.75 | 0.96 | 1.34 | 1.58 | 0.69
Error | 19% | 10% | 18% | 2% | 12% | 25%

Avg | -0.72| 3.10 | 3.86 | 0.04 | 359 |-0.23
2 | Stdev | 1.20 | 046 | 1.02 | 0.02 | 0.82 | 0.77
Error - 21% | 2% - 9% -
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