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The data presented in this dataset has been acquired in the period from 26th September to 31st October 2019 in the EnFlo wind tunnel (whose scheme is reported in Figure 1).
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[bookmark: _Ref1730108]Figure 1: EnFlo Wind tunnel


For the entire dataset the origin of the reference system is respect to the centre of the turntable (placed at 14 m from the inlet). Two reference systems are considered: one oriented as the model (and so rotated respect to the wind direction), and the other align with the wind tunnel. The former is called “model coordinates”, the latter “tunnel coordinates” (abbreviated with “T”).

Boundary layer data
It was acquired either without the model (xT locations -1530, -100, 1340 mm and with roughness elements on the entire wind tunnel floor) or upstream the model (xT = -2470 mm).  The simulated boundary layers are two reference neutral, three stable (Rib = 0.14, 0.21, 0.29) and two unstable (Rib = -0.5 and -1.5).
Five 1260 mm spires were used to simulated CBLs (and relative neutral), while smaller spires were employed to simulate a shallower boundary layer (about 850 mm deep) for the SBL (and relative neutral). The reference velocity for the presented data is for most of the cases 1.25 m/s (but in some cases reduced down to 1 m/s)
The bulk Richardson number is calculated as:



where  and  are the temperature and velocity at boundary layer height (z = 850 mm);  is the temperature measured close to the floor (at x=-1800, y=100, z = 2 mm) upstream the model.

LDA probe

	[image: C:\Users\dm00465.UWS30296\Downloads\20171002_103404.jpg]Cold wire and ref Thermistor
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Cold wire, FastFID and ref Thermistor


	[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK3]Measurement setup UWT Boundary layer (SBL setup only)
	Measurement setup UVCT Boundary layer and Plume mapping. For the UWCT setup a mirror is added on the side to deflect the laser


Figure 2: Measuring setups

Plume mapping data
The source is constituted by a 20 mm circular pipe at ground level. For wind direction 0 the source is at x = 0, y = 0, z = 0 (called S3), while for win direction 45° it is at x = -70, y = -105, z = 0. The model is the same used for the DIPLOS project (Castro et al., 2017) with 3 more rows of buildings added downstream. In the SBL set-up no turntable aluminium plate was employed to increase floor heat transfer, so the buildings were placed directly on the cooled floor.
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Figure 3: Model arrangement for 0 degrees (14x24 rows of buildings – Hx2HxH where H = 70 mm)
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[bookmark: _GoBack]Figure 4: Model arrangement for 45 degrees and CBL (a), Source magnification (b)
The source flow rate was equal to 0.87 l/min when UREF was 1.25 m/s, reduced in the other cases to keep constant the ratio. The tracer (propane) percentage was between 0.9 and 1.8%, adjusted to avoid saturating the FFID when measuring close to the source.

The lateral mapping measurements were performed inside (z = 35 mm = 0.5H) and above the canopy (z = 105 mm = 1.5H). The vertical profiles were done approximately along the plume axis. 


Stable boundary layer
- wind 0 degree, source S3 (centre of short building wall)
    -  Rib: 0, 0.14, 0.21 (UV velocity component only)

- wind 45 degree, source S1 (centre of long building wall)
    -  Rib: 0, 0.14, 0.21, 0.29 (UV velocity component for lateral profiles, UW for vertical)

Unstable boundary layer
- wind 45 degree, source S1 (centre of long building wall)
    -  Rib: 0, -0.5, -1.5 (UW velocity component only)



Some comments on the data entries

A comprehensive key is not needed as, in general, entries are self-evident from the column headings. Some additional explanations are provided below.

Column C “Case”: specify the model arrangement, with the first number equivalent to the number of buildings

Column D “Measurement Type”: U V W (streamwise, spanwise, and vertical component of velocity measured with LDA), T (temperature measured with cold-wire), C (concentration measured with FFID)

Column E “Measurement Group”: Specify the purpose for which the data was acquired

Column H “File”: lists data filenames

Column I “Raw Data Filename”: lists raw data filenames

Column J “Tfloor Av Temp (Deg C)”: Average of floor temperature measured by thermistors

Column K “Ref Velocity (m/s)”: reference velocity measured with a sonic anemometer placed at x = 5 m, y = 1 m, z = 1 m.

Column L “Ref Temp x = -1800, y = 100, z=2 (Deg C)”: reference temperature measured with a thermistor at z=2mm

Columns Q to S: source location in model coordinates

Columns T to AB: LDA, cold-wire and FFID measuring point locations in model coordinates.

Column AR “T_{Therm} (Deg C)” Temperature measured with thermistor 10-15 mm on the side of the cold wire

Column AU “T_{CW} (Deg C)” Temperature measured with cold-wire placed about 5 downstream the LDA measuring volume

Column AT “T_{Therm} 430mm Above CW (Deg C)”: Temperature measured with thermistor placed about 430 mm above the cold-wire

Column AY – BP: Standard error estimated by the laboratory Labview programme by means of the following formulas for mean, variances and covariances, respectively

in which  is the number of independent samples evaluated as

 is the total time trace length while  is the timescale obtained by integrating the area under the auto/cross-correlation coefficient

Columns DB-DN list time scales from the LDA data - estimates are derived by integrating the autocorrelation

Columns EK-EQ temperatures measured with thermistor rake placed closed to the floor (the one for z=2mm  is the reference also indicated in column L)

Column FB “Measurement Global BL Row Number”: Consecutive number identifying each point of the dataset
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