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Effects of Air Circulators on Temperature Variability in an Analytical Laboratory

Ken KONDO!

Summary

This study investigated the effect of air circulators on temporal temperature variability in an analytical laboratory through
time-series analysis. Temperature data were collected under four conditions: two without circulators (N1, N2) and two with
circulators (P1, P2), each consisting of 540 measurements over 9 hours at 1-minute intervals during nighttime (23:00-07:59).
Autocorrelation function (ACF) analysis confirmed periodic fluctuations in all conditions, and Augmented Dickey—Fuller tests
revealed no systematic association between circulator use and stationarity. Seasonal-Trend decomposition using Loess (STL)
was applied to separate trend, seasonal, and residual components; however, Ljung—Box tests indicated that autocorrelation
remained in the residuals across all conditions, suggesting that STL decomposition could not fully account for the structure of
this dataset. Moving Block Bootstrap-based group comparisons were conducted for all four pairwise comparisons, with block
sizes determined based on ACF peak intervals (26 and 33 minutes). The variance in circulator conditions significantly exceeded
that in non-circulator conditions across all pairs (variance ratio: 1.58-2.93, Bonferroni-corrected p < 0.01), suggesting that air
circulator use was associated with increased temperature variability. Although mean temperature differences were statistically
significant in all pairs, the direction of the differences was inconsistent across pairs, providing no evidence of a systematic effect
on mean temperature. These findings are exploratory, based on a single laboratory under winter heating conditions, and further

investigation is needed for generalization.
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