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1 Sodium Dodecyle Sulfate (SDS)
2 Cetyl Trimethyl Ammonium Bromide (CTAB)
3 Poly Vinyl Pyrrolidone (PVP)
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1 Graphene NanoPlate (GNP)
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Fig. 1. Stabilized graphene nanofluid at different concentrations
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Table 1. Energy Dispersive X-ray spectroscopy for graphene nanoplates
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1 Energy Dispersive X-ray spectroscopy (EDX)
2 Raman
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Fig. 2. Raman spectroscopy analysis for graphene
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1 Transmission Electron Microscopy (TEM)
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Fig. 3. Transmission Electron Microscope Images of graphen
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Fig. 4. Schematic of experimental setup
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Fig. 5. Laboratory setup
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Table 2. Geometric characteristics of M3 heat exchanger
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Table 3. Constants in heat transfer and pressure drop of a single-phase gasket-plate heat exchanger
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Table 4. Device uncertainty and test repetition
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Fig. 6. Comparison of experimental results of 45 ° chevron angle heat exchanger with theoretical equations for
water-based fluid
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Fig. 7. Effect of flow rate on overall heat transfer coefficient at different concentrations
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Fig. 8. Effect of flow rate on pressure drop at different concentrations
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Fig. 9. Effect of concentration on thermal effectiveness of nanofluid in different flow rates

T=60 °C

13

11

Efficiency n

1.2
1.15 .*.—.__.
*—10o—o0o—0—9

1.05

—8— GNP=0.01 wt%
—@— GNP=0.055 wt%
—8— GNP=0.1 wt%

1 L e—eo—e

1.5 2.5 3.5 4.5

—@— GNP=0.145 wt%

5.5 6.5

Volume flow rate, lpm

Ogliste SBCLIE 43 1) 5 Jluwsil 3 S1.Y ¢ S5

Fig. 10. Effect of nanofluid flow rate on efficiency at different concentrations
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Table 6. Factors and levels in Taguchi analysis
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