Table 1. Experimental setup measuring instruments to record test data each hour
	S. No
	Instruments
	Instrument types
	Temperature range
	Accuracy

	1
	K-type thermocouples
	
	-50 to 180 oC
	± 1oC

	2
	Digital temperature indicator 
	Model TES-1310
	-50°C to 200 °C
	± 1oC

	3
	Solar power meter (Solar Intensity)
	Model TES-133R
	0 to 2000 W/m2
	± 10 W/m2

	4
	Vane anemometer (wind velocity)
	Model GM816
	0.1 to 30 m/s
	±0.1 m/s

	5
	Food cooking water
	Deluxe Alpha Outer
	-50 to 250 oC
	± 2 ml

	6
	Uncertainty
	length, width, diameter and thickness
	-50 to 180 oC
	± 0.5 mm



Table 2. Properties of the MgSO4.7H2O PCM material used in the designed solar cooker   
	S. No
	Properties of MgSO4.7H2O
	Range of values
	Units

	1
	Latent heat
	202
	kJ/kg

	2
	Melting point
	48.5
	℃

	3
	Density
	2.66
	g/cm3

	4
	Molar mass of PCM
	246.47
	g/mole

	5
	Water solubility
	1139/100ml
	20oC

	6
	Melting temperature points
	48.5
	oC

	7
	Reflective index
	1.433
	-

	8
	Odor 
	odorless
	-







Table 3. Delay production of the CBP and SBP solar box cooker designs.
	S. No
	Analysis days 
	PBs-PCM higher production by CBP design (°C) 
	PBs-PCM higher production by SBP design (°C)
	Enhancement in SBC production (%)

	1
	03.03.2021
	123.778
	87.778
	0.3525

	2
	06.03.2021
	121.889
	93.444
	0.3588

	3
	13.03.2021
	122.222
	96.000
	0.36.37

	4
	22.03.2021
	121.011
	95.778
	0.3613

	5
	03.04.2021
	130.889
	100.222
	0.3851

	6
	04.04.2021
	123.111
	98.333
	0.3690

	7
	10.04.2021
	125.333
	100.015
	0.3755

	8
	22.04.2021
	124.666
	106.121
	0.3846

	9
	03.05.2021
	122.444
	97.654
	0.3668

	10
	05.05.2021
	134.889
	99.889
	0.3912


									

Table 4. Estimation of solar cooker performance made by ANN and ANN-TSA.
	Type of Solar cooker
	Model
	R2
	RMSE
	MRE
	MAE
	COV
	EC
	OI
	CRM

	
CSC
	ANN
	0.97
	0.085
	0.44
	0.066
	18.64
	0.87
	0.88
	0.05

	
	ANN-TSA
	0.99
	0.0471
	0.230
	0.039
	10.73
	0.970
	0.954
	0.018

	
PCM-SC
	ANN
	0.97
	0.110
	0.103
	0.104
	17.21
	0.87
	0.89
	0.055

	
	ANN-TSA
	0.98
	0.088
	-0.008
	0.054
	14.22
	0.91
	0.92
	0.009


CSC – Conventional solar cooker without PCM
PCM – SC – new design with PCM in CBP.





Table 5. ANN-TSA predictions on cooking performance for different cooking materials in the case of SBC with CBP.
	S. No
	Food
	Time of cooking (Minutes)
	Hs (W/m2)
	Ta 
(oC)
	Wind Speed (km/h)

	1
	Water (1kg)
	Boiling at 90
	464.4
	24.3
	11.2

	2
	Rice (0.5kg)
	165
	516.2
	30.4
	9.8

	3
	Eggs in number of 5 (with water)
	197
	524.6
	30.8
	10.4

	4
	Grilled vegetables 
(1 kg)
	75
	537.5
	31.1
	9.5



