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Synthesis of FDR-SPC Resin and PIV Measurement for Frictional Drag-reduction

Sungwoo Chung, Eunyoung Kim, Ho Hwan Chun, Hyun Park and Inwon Lee

Abstract. In this study, a novel FDR-SPC is first synthesized in this study. The drag reducing functional radical such as
PEGMA (Poly(ethylene) glycol methacrylate) has been utilized to participate in the synthesis process of the SPC. The types
of the baseline SPC monomers, the molecular weight and the mole fraction of PEGMA were varied in the synthesis process.
The resulting SPCs were coated to the substrate plates for the subsequent hydrodynamic test for skin friction measurement.
In a low-Reynolds number flow measurement using PIV (Particle Image Velocimeter), a significant reduction in Reynolds
stress was observed in a range of specimen, with the maximum drag reduction being 15.9% relative to the smooth surface.
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Fig. 1. Synthesis of FDR-SPC resin
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Fig. 2. Synthesis of FDR-SPC resin

Table 1. Application SPCresins

Substrate & SPC Type | A+ | mol %
SPC 1 I - 0
PRD 1-1 1 A X
PRD 1-2 1 A Y
PRD 1-3 I A Z
SPC 2 11 - 0
PRD 2-1 1I A X
PRD 2-2 1I A Y
PRD 2-3 11 A Z
PRD 3-1 1I B X
PRD 3-2 1I B Y
PRD 3-3 11 B Z

22 XY =y H3t
B A3orf= F71A] Typee] SPCE §d53ict. 7+
7} EAro| v At AFAAAE 242+e] mol %l
ufet edetick. 2L gk Table. 1] VeRASIC 34
%l FDR-SPC resin Fig. 29} 2-& u3x} 2o
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Fig. 4. Specimen installed in the test section
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Fig. 5. CPM(Computational Preston tube Method) Program
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Table 2. Comparison of Skin Friction Reduction
Substrate £ uT Cix10° | AFA7&
Bare (Glass) 0.02527 4.469 -
SPC1 0.02512 4411 1.29%
PRDI-1 0.02505 4.391 1.74%
PRDI-2 0.02496 | 4.355 2.56%
PRD1-3 0.02526 4.463 0.12%
SPC2 0.02462 4224 5.49%
PRD2-1 0.02419 4.088 8.54%
PRD2-2 0.02366 3.896 12.82%
PRD2-3 0.02328 3.780 15.42%
PRD3-1 0.02323 3.757 15.94%
PRD3-2 0.02342 3.824 14.44%
PRD3-3 0.02403 4.020 10.06%
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Fig. 6. Performance comparison graph of resistance
reduction (PRD2)
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Fig. 7. Performance comparison graph of resistance
reduction (PRD3)
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