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Performance Analysis of the Wind Power Heat Generation
Drum Using Fluid Frictional Energy
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SUMMARY

This study was conducted in order to develop wind-water heating system where frictional heat is created

between the rotor and working fluid when they are rotating in the cylindrical heat generator. The wind-water

heating system is composed of rotor, stator, working fluid, motor, inverter and heat generation tank. Instead

of wind turbine, we have used an electrical motor of 30kW to rotate the rotor in this system. Two working

fluids and six levels of rotor rpm were tested to quantify heat amounts generated by the system. Generally,

as motor rpm goes up heat amount increases that we have expected. At the same rpm, viscous fluid showed

up better performance than the water, generating more heat by 10°C difference. The greatest heat amount of
31,500k)/h was obtained when the system constantly drained out the hot water of at the flow rate of 500 ¢

/h. Power consumption rate of the motor was measured by thee phase electric power meter where the largest

power consumption rate was 14kW when motor rpm was 600 and gained heat was 31,500kJ/h, that indicated

total thermal efficiency of the wind power water heating system was 62%.
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Fig. 1 Conceptual design of the wind heating system for greenhouse bed heating.
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Fig. 3 Schematic diagram of wind heat generating system.

Table 1 Specifications of each component in the heat generating system

Component Size and dimension (mm) Remark
axle rod
. heat generator & 500 < 900L wind energy
Heating part
rotor 350 X 6 — heat energy
stator 400 x 8
motor 30kW
Driving part rpm adjustment
inverter 0~ 1000Hz
flat plate type heat . .
Heat exchange part 84.000kJ/h water or viscous fluid
exchanger
ct. AEA7 2 §E40 ¥Eaol ¥ AWM ARt
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¥ 2= 7+ 8917 11 £5& JEdY, o] 3~ & x](Yokogawa DAIO0)E 10%x W=
2 gwt £5E, dulAHE shell thermia oil ARstil BEle FALE UuEE 2YEEAN
S HARgn RE HAsE dvHE =8 #l o] 4 e} 2 EHOno Sokki HT-4100)2 <13t <
Ach drjAse NFHAGAAE 2F/Z A o Au]A gL 34A 8B A (algodue UPM6000) 2
Al MAo] 1,000%10°m/sSt Shell valvata oil 24319t dRgr|E s@ste FA F2FE
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Table 2 Factors investigated in this experiment that affect on the heat amount generated

in the experimental set-up

Factor Level

Remark

Friction fluid 2 (water and oil)

water : 1 X 10 ‘m*/s @207C
oil : 136.8x10 ‘m*/s @40C

Fluid amount 2 (70 and 90 ¢)

water and oil

rpm of motor

6 (200, 300, 400, 500, 600, 660)

adjusted by inverter

80
motor rpm
70 -o-200
—— 300
__ 60 —— 400
) -a— 500
¢ 50
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[ 3
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(3] 3
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Fig. 4 Temperature rises of 70{ water in
the heat generator depending on the
rpm of the motor.
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Fig. 5 Temperature rises of 702 oil in
the heat generator depending on
the rpm of the motor.
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Fig. 6 Temperature rises of 90 ¢ oil in the
heat generator depending on the
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Fig. 7 Temperature gradient vs time of the
three different heat generation trials.
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Fig. 8 Heat exchange amounts between
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Fig. 10 System efficiency of the heat gene-
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