Supplementary material

Table S1. Model quality metrics for the four linear mixed models. AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion; Sensor SD = standard deviation of the random intercept (between-sensor variability); Residual SD = within-cell residual standard deviation; ACF lag-1 = autocorrelation of Pearson residuals at lag 1. All models fitted by REML: lmer(Value ~ Light × Fresh-air supply × Height + (1|Sensor)), n = 36 per model (9 sensors × 4 blocks).
	Experiment
	Response variable
	n
	Sensors
	Blocks
	AIC
	BIC
	Sensor SD
	Residual SD
	ACF lag-1

	E1
	Temperature
	36
	9
	4
	74.74
	96.91
	0.846
	0.32
	0.23

	E1
	Relative humidity
	36
	9
	4
	140.83
	163
	5.294
	1.092
	-0.23

	E2
	Temperature
	36
	9
	4
	82.53
	104.7
	0.624
	0.433
	-0.59

	E2
	Relative humidity
	36
	9
	4
	167.81
	189.98
	2.909
	2.733
	-0.46
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Figure S1. Diagnostic plots for the four linear mixed models (rows a–d: E1 Temperature, E1 Relative humidity, E2 Temperature, E2 Relative humidity). Left: Pearson residuals vs. fitted values with LOESS smooth (blue). Right: Normal Q-Q plots. Models: lmer(Value ~ Light × Fresh-air supply × Height + (1|Sensor)), n = 36 (9 sensors × 4 blocks).


Table S2. Measured maximum difference across all nine sensors at the same time for three different temperatures (-20 °C, 0 °C and 25 °C) and three different levels of humidity (10 %, 50 % and 95 %). Humidity measurements were conducted at 25 °C. Setpoint = Chamber setpoint, Min = lowest value measured, Max = highest values measured, Difference = Biggest difference across all nine at the same time.
	Setpoint
	Min.
	Max.
	Difference

	-20 °C
	-20.3
	-19.0
	1.3

	0 °C
	-0.3
	0.73
	1.0

	25 °C
	24.8
	25.5
	0.7

	10 %
	8.8
	11.6
	2.8

	50 %
	50.4
	53.8
	3.4

	95 %
	92.9
	100
	7.1
















Table S3. Temperature and relative humidity at 33, 110, and 240 cm and at three chamber positions (C center, S side, K corner). Means are averaged across positions (by height) or across heights (by position). RH reported at 25 °C; Setpoint = target; SD = within-group SD; Diff = mean deviation.
	Setpoint
	Height
	Mean
	SD
	Diff
	 
	Position
	Mean
	SD
	Diff

	-20 °C
	33
	-19.60
	0.04
	0.15
	 
	C
	-19.89
	0.03
	0.13

	 
	110
	-19.59
	0.04
	0.18
	 
	S
	-19.32
	0.02
	0.09

	 
	240
	-19.56
	0.02
	0.09
	 
	K
	-19.53
	0.05
	0.22

	0 °C
	33
	0.52
	0.01
	0.07
	 
	C
	0.46
	0.01
	0.08

	 
	110
	0.22
	0.03
	0.12
	 
	S
	0.19
	0.02
	0.12

	 
	240
	0.29
	0.01
	0.07
	 
	K
	0.38
	0.03
	0.11

	25 °C
	33
	25.16
	0.03
	0.16
	 
	C
	25.12
	0.04
	0.20

	 
	110
	25.27
	0.05
	0.31
	 
	S
	25.23
	0.04
	0.29

	 
	240
	25.21
	0.02
	0.10
	 
	K
	25.29
	0.05
	0.19

	10 %
	33
	9.91
	0.37
	1.70
	 
	C
	10.01
	0.36
	1.64

	 
	110
	9.32
	0.34
	1.48
	 
	S
	9.08
	0.38
	1.64

	 
	240
	9.34
	0.40
	1.69
	 
	K
	9.47
	0.39
	1.77

	50 %
	33
	52.39
	0.40
	1.19
	 
	C
	52.22
	0.37
	1.09

	 
	110
	51.50
	0.30
	0.90
	 
	S
	50.97
	0.25
	0.80

	 
	240
	50.68
	0.26
	0.81
	 
	K
	51.38
	0.34
	1.01

	95 %
	33
	98.76
	0.14
	0.57
	 
	C
	96.62
	0.23
	1.20

	 
	110
	97.65
	0.16
	0.70
	 
	S
	96.10
	0.25
	1.07

	 
	240
	94.36
	0.29
	1.50
	 
	K
	98.05
	0.10
	0.57

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 




Table S4. Type III ANOVA (Satterthwaite’s method) for the fixed effects and interactions in the linear mixed-effects models fitted to temperature (°C) and relative humidity (%) in experiments E1 and E2. Reported are numerator and denominator degrees of freedom (df_num, df_den), F-statistics and p-values for Light (L), Fresh-air supply (W), Height (H), and their two- and three-way interactions (L × W, L × H, W × H, L × W × H). Significance codes: ns, not significant; * p < 0.05; ** p < 0.01; *** p < 0.001.
	Source of variation
	df num
	df den
	F
	p
	Sig.

	E1 — Temperature (°C)

	Light (L)
	1
	18
	66.51
	< 0.001
	***

	Fresh-air supply (W)
	1
	18
	3.58
	0.075
	ns

	Height (H)
	2
	6
	0.01
	0.992
	ns

	L × W
	1
	18
	1.68
	0.211
	ns

	L × H
	2
	18
	0.53
	0.597
	ns

	W × H
	2
	18
	0.13
	0.878
	ns

	L × W × H
	2
	18
	0.001
	0.999
	ns

	E1 — Relative humidity (%)

	Light (L)
	1
	18
	559.30
	< 0.001
	***

	Fresh-air supply (W)
	1
	18
	66.49
	< 0.001
	***

	Height (H)
	2
	6
	0.31
	0.742
	ns

	L × W
	1
	18
	102.94
	< 0.001
	***

	L × H
	2
	18
	2.46
	0.114
	ns

	W × H
	2
	18
	0.31
	0.739
	ns

	L × W × H
	2
	18
	0.70
	0.507
	ns

	E2 — Temperature (°C)

	Light (L)
	1
	18
	19.20
	< 0.001
	***

	Fresh-air supply (W)
	1
	18
	2.13
	0.162
	ns

	Height (H)
	2
	6
	0.69
	0.539
	ns

	L × W
	1
	18
	0.48
	0.499
	ns

	L × H
	2
	18
	0.09
	0.917
	ns

	W × H
	2
	18
	3.13
	0.068
	ns

	L × W × H
	2
	18
	0.05
	0.953
	ns

	E2 — Relative humidity (%)

	Light (L)
	1
	18
	3.99
	0.061
	ns

	Fresh-air supply (W)
	1
	18
	8.87
	0.008
	**

	Height (H)
	2
	6
	0.09
	0.917
	ns

	L × W
	1
	18
	1.54
	0.231
	ns

	L × H
	2
	18
	0.08
	0.927
	ns

	W × H
	2
	18
	3.71
	0.045
	*

	L × W × H
	2
	18
	0.01
	0.987
	ns







Table S5. Pairwise contrasts for Light (L+ vs L−) and Fresh-air supply (W+ vs W−) from the estimated marginal means, conditioned on all combinations of the respective other factor and measurement height. SE = standard error. p-values and degrees of freedom based on Satterthwaite approximation. Significance codes: * p < 0.05, ** p < 0.01, *** p < 0.001, ns = not significant.
	Effect
	Fixed at
	Height (cm)
	Estimate
	SE
	p
	Sig.

	E1 — Temperature (°C)

	Light (L+ vs L−)
	W−
	33
	+1.00
	0.26
	< 0.001
	**

	
	W−
	110
	+0.88
	0.26
	0.004
	**

	
	W−
	240
	+1.15
	0.26
	< 0.001
	***

	
	W+
	33
	+0.74
	0.26
	0.011
	*

	
	W+
	110
	+0.59
	0.26
	0.035
	*

	
	W+
	240
	+0.86
	0.26
	0.004
	**

	Fresh-air supply (W+ vs W−)
	L−
	33
	+0.38
	0.26
	0.166
	ns

	
	L−
	110
	+0.27
	0.26
	0.320
	ns

	
	L−
	240
	+0.38
	0.26
	0.167
	ns

	
	L+
	33
	+0.11
	0.26
	0.668
	ns

	
	L+
	110
	−0.02
	0.26
	0.948
	ns

	
	L+
	240
	+0.09
	0.26
	0.723
	ns

	E1 — Relative humidity (%-points)

	Light (L+ vs L−)
	W−
	33
	−13.33
	0.89
	< 0.001
	***

	
	W−
	110
	−11.04
	0.89
	< 0.001
	***

	
	W−
	240
	−12.52
	0.89
	< 0.001
	***

	
	W+
	33
	−4.79
	0.89
	< 0.001
	***

	
	W+
	110
	−3.90
	0.89
	< 0.001
	***

	
	W+
	240
	−6.05
	0.89
	< 0.001
	***

	Fresh-air supply (W+ vs W−)
	L−
	33
	−7.29
	0.89
	< 0.001
	***

	
	L−
	110
	−6.16
	0.89
	< 0.001
	***

	
	L−
	240
	−6.52
	0.89
	< 0.001
	***

	
	L+
	33
	+1.25
	0.89
	0.178
	ns

	
	L+
	110
	+0.98
	0.89
	0.288
	ns

	
	L+
	240
	−0.05
	0.89
	0.955
	ns

	E2 — Temperature (°C)

	Light (L+ vs L−)
	W−
	33
	+0.43
	0.35
	0.240
	ns

	
	W−
	110
	+0.50
	0.35
	0.172
	ns

	
	W−
	240
	+0.67
	0.35
	0.076
	ns

	
	W+
	33
	+0.75
	0.35
	0.048
	*

	
	W+
	110
	+0.68
	0.35
	0.071
	ns

	
	W+
	240
	+0.77
	0.35
	0.043
	*

	Fresh-air supply (W+ vs W−)
	L−
	33
	−0.87
	0.35
	0.025
	*

	
	L−
	110
	−0.15
	0.35
	0.676
	ns

	
	L−
	240
	+0.09
	0.35
	0.808
	ns

	
	L+
	33
	−0.55
	0.35
	0.139
	ns

	
	L+
	110
	+0.03
	0.35
	0.943
	ns

	
	L+
	240
	+0.19
	0.35
	0.598
	ns

	E2 — Relative humidity (%-points)

	Light (L+ vs L−)
	W−
	33
	−3.07
	2.23
	0.186
	ns

	
	W−
	110
	−2.59
	2.23
	0.261
	ns

	
	W−
	240
	−3.19
	2.23
	0.170
	ns

	
	W+
	33
	−0.52
	2.23
	0.817
	ns

	
	W+
	110
	−0.21
	2.23
	0.928
	ns

	
	W+
	240
	−1.34
	2.23
	0.557
	ns

	Fresh-air supply (W+ vs W−)
	L−
	33
	−7.17
	2.23
	0.005
	**

	
	L−
	110
	−3.59
	2.23
	0.125
	ns

	
	L−
	240
	−0.77
	2.23
	0.734
	ns

	
	L+
	33
	−4.63
	2.23
	0.053
	ns

	
	L+
	110
	−1.21
	2.23
	0.595
	ns

	
	L+
	240
	+1.09
	2.23
	0.633
	ns





Table S6. Estimated marginal means (EMMs) for all treatment combinations across both experiments and response variables. EMMs were derived from models of the form lmer(Value ~ Light × Fresh-air supply × Height + (1|Sensor)). SE = standard error; 95% CI = confidence interval based on Satterthwaite degrees of freedom. L− = 50% light; L+ = 100% light; W− = 10 m³ h⁻¹ fresh-air supply; W+ = 50 m³ h⁻¹ fresh-air supply.
	Height (cm)
	Light
	Fresh-air supply
	EMM
	SE
	Lower 95% CI
	Upper 95% CI

	E1 — Temperature (°C)

	33
	L−
	W−
	26.08
	0.52
	24.86
	27.31

	33
	L−
	W+
	26.46
	0.52
	25.23
	27.68

	33
	L+
	W−
	27.08
	0.52
	25.85
	28.30

	33
	L+
	W+
	27.19
	0.52
	25.97
	28.42

	110
	L−
	W−
	26.19
	0.52
	24.97
	27.42

	110
	L−
	W+
	26.46
	0.52
	25.24
	27.68

	110
	L+
	W−
	27.07
	0.52
	25.85
	28.29

	110
	L+
	W+
	27.05
	0.52
	25.83
	28.28

	240
	L−
	W−
	26.08
	0.52
	24.86
	27.31

	240
	L−
	W+
	26.46
	0.52
	25.24
	27.68

	240
	L+
	W−
	27.23
	0.52
	26.00
	28.45

	240
	L+
	W+
	27.32
	0.52
	26.10
	28.55

	E1 — Relative humidity (%)

	33
	L−
	W−
	83.87
	3.12
	76.35
	91.40

	33
	L−
	W+
	76.58
	3.12
	69.05
	84.11

	33
	L+
	W−
	70.54
	3.12
	63.01
	78.07

	33
	L+
	W+
	71.79
	3.12
	64.26
	79.32

	110
	L−
	W−
	83.97
	3.12
	76.44
	91.50

	110
	L−
	W+
	77.81
	3.12
	70.28
	85.34

	110
	L+
	W−
	72.93
	3.12
	65.40
	80.46

	110
	L+
	W+
	73.91
	3.12
	66.38
	81.43

	240
	L−
	W−
	81.63
	3.12
	74.10
	89.15

	240
	L−
	W+
	75.11
	3.12
	67.58
	82.63

	240
	L+
	W−
	69.11
	3.12
	61.58
	76.63

	240
	L+
	W+
	69.06
	3.12
	61.53
	76.58

	E2 — Temperature (°C)

	33
	L−
	W−
	7.02
	0.44
	6.04
	7.99

	33
	L−
	W+
	6.15
	0.44
	5.17
	7.12

	33
	L+
	W−
	7.45
	0.44
	6.47
	8.42

	33
	L+
	W+
	6.90
	0.44
	5.92
	7.87

	110
	L−
	W−
	6.18
	0.44
	5.21
	7.16

	110
	L−
	W+
	6.03
	0.44
	5.06
	7.01

	110
	L+
	W−
	6.69
	0.44
	5.71
	7.66

	110
	L+
	W+
	6.71
	0.44
	5.74
	7.69

	240
	L−
	W−
	5.87
	0.44
	4.90
	6.85

	240
	L−
	W+
	5.96
	0.44
	4.99
	6.94

	240
	L+
	W−
	6.54
	0.44
	5.57
	7.52

	240
	L+
	W+
	6.73
	0.44
	5.75
	7.71

	E2 — Relative humidity (%)

	33
	L−
	W−
	53.91
	2.30
	48.93
	58.88

	33
	L−
	W+
	46.74
	2.30
	41.76
	51.72

	33
	L+
	W−
	50.84
	2.30
	45.86
	55.82

	33
	L+
	W+
	46.21
	2.30
	41.24
	51.19

	110
	L−
	W−
	52.04
	2.30
	47.06
	57.02

	110
	L−
	W+
	48.45
	2.30
	43.47
	53.43

	110
	L+
	W−
	49.45
	2.30
	44.48
	54.43

	110
	L+
	W+
	48.24
	2.30
	43.27
	53.22

	240
	L−
	W−
	51.95
	2.30
	46.97
	56.93

	240
	L−
	W+
	51.18
	2.30
	46.20
	56.16

	240
	L+
	W−
	48.76
	2.30
	43.78
	53.74

	240
	L+
	W+
	49.85
	2.30
	44.87
	54.82
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Left column: Residuals vs Fitted values (LOESS smooth). Right column: Normal Q-Q plot




