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Numerical study on influence of structural parameters of

spiral rotor internal insert on heat transfer
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Abstract: Internal inserts can effectively enhance heat transfer, and also have good anti-scaling and scale

removing performance. In the present numerical study, the effects of structural parameters of the spiral

rotor internal insert on heat transfer and flow resistance were investigated. The numerical results confirmed

that the heat transfer is enhanced by 30% and the friction resistance is increased by 600% ~ 700% as

compared with those in plain tube respectively. The increase in the clearance between blade and tube wall,

the increase in the helix pitch of rotor, and the decrease in the radius of rotating shaft can decrease the

rotational speed and then decrease the heat transfer rate and friction factor. Appropriately increasing the

helix pitch of rotor, reducing the clearance between blade and tube wall and reducing the radius of rotating

shaft can lead to a better heat transfer performance.
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Fig. 1 Schematic diagram of spiral rotor

1—fixed mount; 2—tube plate; 3—tube; 4—rotor; 5—steel wire
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Fig. 2 Calculation model

1—wall; 2—rotor
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Fig. 3 Comparison between numerical and experimental

rotating speed under different stream speeds
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Fig. 4 Heat transfer performance and friction

resistance in tube with spiral rotor inserts
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Fig. 5 Effects of helix pitch of rotor on heat transfer,

friction resistance and rotating speed
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Fig. 6 Effects of clearance between blade and
tube wall on heat transfer, friction

resistance and rotating speed
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Fig. 7 Effects of radius of rotating shaft on heat

transfer, friction resistance and rotational speed
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Fig. 8 Heat transfer performance. friction resistance

and rotating speed of improved spiral rotor
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