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Abstract: One of the vertical axis wind turbines that utilize drag force is the Savonius wind turbine.

Savonius wind turbines are characterized by low speed rotation and high torque, so they are rarely used for wind
power generation and are used for pumping and milling. On the other hand, ocean current power generation, which has
been attracting attention recently, has great potential, but there are few research examples and it has not been put into
practical use. Since the ocean current is relatively slow, power generation using the Savonius type rotating device has
great potential. Numerical simulation is effective for investigating the performance of the Savonius type rotating device,
but in performing the numerical simulation, it is necessary to divide the area including the rotating device into a grid.
Although the Savonius wind turbine has a simple geometric shape, it is not so easy to generate a grid suitable for
analysis. In this report, we propose a grid generation method that can be applied even when multiple rotating devices

rotate independently.
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SUBROUTINE TRANS(IS,JSIL,JL)

parameter(MX=11MY=11)

COMMON/XY/ X(MXMY),Y(MXMY)

DO J = JS+1JL-1
DO I =1IS+1]IL-1

A = FLOAT(-IS)/FLOAT(IL-IS)
B = FLOAT(J-JS)/FLOAT(JL-IS)
X(L])) = 1-A)X(ISJ)+A*X(IL,J)+(1-B)*X(L]S)+B*X(IJL)
<(1-A)*(1-B)*X{IS,JS)-(1-A)'B*X(IS,JL)
2 -A*(1-B)'X(IL,JS)-A*B*X(IL,JL)
Y(L]) = (1-A)Y(IS])+A*Y(IL,J)+(1-B)"Y(LJS)+B*Y(I,JL)
1 -(1-A)*(1-B)'Y(IS,JS)-(1-A)'B*Y(IS,JL)
2 -A*(1-B)*Y(IL,JS)-A*B*Y(IL,JL)

—

END DO
END DO
RETURN
END
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TET=273.141592/(2*(IL-IS+]JL-]S))

DO I=ISIL
TET1=5.0/4.0"3.141592+TET*(I-1)
X(LJS)=COS(TET1)
Y(LJS)=SIN(TET1)
TET2=3.0/4.0"3.141592-TET*(I-1)
X(LJL)=COS(TET2)
Y(LJL)=SIN(TET?2)

END DO

DO J=JS]JL
TET3=5.0/4.0"3.141592-TET*(J-1)
X(IS,J)=COS(TET?3)
Y(IS,])=SIN(TET3)
TET4=-3.141592/40+TET*(J-1)
X(IL,J)=COS(TET4)
Y(IL,J)=SIN(TET4)
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END DO
ke UEDZ L 2FE L CRELOMNICKTE2< 52707 T 413
parameter(MX=11MY=11)
COMMON/XY/ X(MX,MY),Y(MXMY)
P1=3.141592
TET=2"Pl/(2(MX+MY-2))
DO I=1,MX
TET1=5.0/40"PI+TET*(-1)
X(L1)=COS(TET1)
Y(L1)=SIN(TET1)
TET2=30/40"PI- TET*(I-1)
X(IMY)=COS(TET?2)
Y(IMY)=SIN(TET?2)
END DO
DO J=1MY
TET3=5.0/40"PI-TET*(J-1)
X(1,]))=COS(TET3)
Y(1,]))=SIN(TET3)
TET4=-PI/40+TET*(J-1)
X(MX,J)=COS(TET4)
Y(MX,J)=SIN(TET4)
END DO
CALL TRANS(1,1LMXMY)
¢ WRITEC)NX(L])I=1MX)J=1MY)
¢ WRITECH(Y(L))I=1MX)]J=1MY)
MZ=1
WRITE(10) MX,MY MZ
WRITE10)(X(L]),I=1,MX),J=1,MY) K=1,MZ)
WRITE1O)(Y(T)),I=1,MX),J=1.MY)K=1MZ)
WRITE(10)(((0.01=1,MX),J=1MY)K=1MZ)
END
SUBROUTINE TRANS(ISJSIL,JL)
parameter(MX=11MY=11)
COMMON/XY/ X(MXMY),Y(MX,MY)
DO J = JS+1]JL-1
DO I=1IS+1]IL-1
A = FLOAT(I-IS)/FLOAT(L-IS)
B = FLOAT(J-JS)/FLOAT(JL-IS)
X(L]) = (L-A) XIS )+ A X(IL,])+H1-ByX(T,JS)+B X (I JL)
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1 -(1-A)(1-B)*X(IS JS-1-A)'B*X(IS.JL)
2 -A*(1-B)X(IL,JS)-A*B*X(IL,JL)
Y(L]) = 1-A)Y(AS.))+A*Y(ILJ)+(1-B)*Y(IL.JS)+B*Y(L]L)
1 -(1-A)(1-B)*Y(ISJSH1-A)B*Y(S,JL)
2 -A*(1-B)"Y(IL.JS)-A*B*Y(IL,JL)
END DO
END DO
RETURN
END
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C-——-- rotational(3) -> stational(4)

DTH=273.141592/IL

DO i=1LIL
JW=TTT/DTH
WQ=(TTT-JW*DTH)/DTH
IW=IL-JW
IWQ=IW-1
IFIWQ.LT.1) IWQ=IWQ+IL
P(IL14)=1-WQ'PIW, my-1,3)+ WQPIWQ,my-1,3)
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END DO
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C-— stational(4) -> rotational(3)
DO I=1]IL
JW=TTT/DTH
WQ=(TTT-JW*DTH)/DTH
IW=I+JW
IWQ=IW+1
IFIWQ.GTIL) IWQ=IWQ-IL
PImy,3m)=(1.-WQ)"PIW 24,m)+WQ'PIWQ,24,m)
END DO
B EEERT ORI L TEIaER & IERIESRO M TR0 R 2 &0 5 LEF D 5o

5. ¥&8

ATl MR FEEOFERICENT T, REEICF AR MEHEE & L, HBWIEI /NS v e SRhEA L <
ARy ARAE Y EF 7z, Kb e W) BERO L LT, HEMRET 5561213 AmEE &) L oMEEH 2 &
LAHARDZLEND Do MAEOHIEY I 2L —2 a 247 AL, SHERBOBRTESEZHVDE Z L0, #
TORLELFYI2Lb—2a Y ORBEICRIZTHELS V. TR ARMBHIZ T L — F22EHTH 0 FTRIRAE
HBThd, LL. 22007 L — FHICHBERED S 2 720 FABIIR 2T U RICREETH 2, S SICEBREDSSH 256
120 BEET A, L2 AR 2 v, 2R § R ICEOIAATOLREIEDLELIENET L, 2OZLhbH,
I N ODP DG ET B LED D D ENENO/NHIHT DT — 5 OZIFE L T2 5 i &2 #E T 2 D3,
RERICHERITH o
RIFETIX. RO S 2T 2T AERELRE L7z, 2B, ABAZEEICB T 2 FAEBICIE S FaHm %
w7z,

Sl ARG THER L7 TF 2 AWC, 22000 K=y ARIAEREEESTH L CRRE S N2HE ORI O =, I
JEAEEF E - 2 b — 7 AR BAEICHC 2 LI X DT, B ER OMENEH 2 2 &1IEHET 52 PETH 5o
B, ZOWFRO—EE B AREMIRBE AR e 8 AARITZE (C) 19K04165 [CFD I & 2 i 36 % A Inldx O B R4 0
fRAT & IR DR ] ORIl % % TiTh i,

SEW

(1) Arareth, MEEEI, FEERZE Ry ZAMEIC S 2 BUERME. H AR S50 B i 60 % 569 5 ppl54-
160 (1994)

(2) BAAE  FAR=y 2AREOBN & RZE, & — R 19 % 55 pp62-67 (1991)

(3) el JmE T AM, LR ISBN4-627-94651-1 (2002)

(4) WA - AT ORLEE, SIAEE  ISBN9784-254-13111-6 (2014)

ANEth BEHR - REHFE






