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[Abstract]

The magnitude of power P(t) (for example horsepower) which appeared at a historical time point (Common Era) t is converted
to a function of the time interval of (Tc-t) using the specified parametric year T(which is larger than any time t ), then the
relation between P(t) and (Tc-t) can be scaled. We found that, as long as the time T is selected appropriately, the pattern of the
historical development of the maximum power scale of heat engines P(Tc-t), such as fossil fuel and nuclear power units which
are the main stream and the largest power at present time, is similar with the pattern of the maximum power scale of the water
wheels P,(Tc-t), which were the main natural power during the medieval and early modern age. They are also similar with  the
pattern of the animal power (oxen power) P3(Tc-t), which were the first utilized natural power outside the human muscle power
from pre-history to ancient times. With this common parameter Tc, these developing patterns log Py(Tc-t) (i=1, 2, 3) are the
discrete fractals against log(Tc-t). Theoretically, the pattern of P(Tc-t) is supposed to diverge to infinity at the point of t=Tc
(critical year). But in the real world, the upper limit of power scale exists because of the difficulties to control power and
strength and/or durability of the constructing materials of power machinery. The development of power is observed rather to
stop growing and become stagnant as the critical year approaches. In addition, the log-periodic oscillations are often obserbed
correcting the usual power-lows. The discrepancy between the theory and the real world is explained using the theory of
log-periodicity.Moreover, we forecast the future of new kind of power generating device (photovoltaic generation) under the
newly determined parameter Tc using the many demonstrated experimental mega-solar data, and estmate the year when the

solar power will surpass the maximum capacity of heat engines which are now in the stagnation period.
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BRI GRRBERIH) 278 L. S 51T 1804 41T Bvans (/3 R) BOSEHEARRUC & 2 BWEE T AR L
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B/ DB logY; (2RI > TEWERA DR KEN /) 218 5 B A () U KV logs EHTIZED D &
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L7 D(X—9 DEMR. Yo, EHR logl, 2 5HEUFIED Q) THIET 2, 41 LRI TG AF—T 4 v T T
EIZE Y A=0,C=134E425, ,=8.160 (7;=21/=0.77), $;=13 LEDT=, Z DL TDRAD " Fe T 0. 324
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[ logY 13 logY; & 0 ABLOMERHES K E Y, logls ZAHIES 2 R PESE IR (log(Ys #HIEME-2)) @ I' X heat
engine—1 % II’ |X heatengine—2 %Z7~7~, Bi#R 1" O _LFIIKEOMER IT DI L3647 L TAE U TIH Y | heat engine
—1 (RRUE=> V) KEENZ78 L T D, & L CHIRR I 12705 ENEZESHERS (heatengine—1 & —2)
\Z Lo TEYIBEED SR L Q0 D, F7KEEI I OW T B ERO/K BN RS X b K 5 128> CKEE O
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< logY1
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8 logY?2
1
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log(Te-t) (Tc=2012)

—9 BRI N ORRENEHESNER logh, L TNEMIET HXIEUERAMER |og (V,* FHIEE-2))
TKE & A DYERIESRR log ), & ENEFHIES HXIEERARRR log (¥, * FHIEIR-1)) ZHETRY

4.3 HBEBEDF v Y

(8) A THE E 47z cos DA cos(wln(Te-t)+¢) D F FKIEL In 25 X logl 2 A8 U, F /Al w=2n/ T (TIXEH)
DOBEERZE T cos DIHZ

c0s(2.303 (2r/ 1) log(Te-t)+¢)
LFRTE, @FT
logP(tlogB+plog(Tc-t)+Hog[ 1+(C/B)cos(2.303 2/ 1 log(Te-t)+p)]  (8)°

EESND, FRADE 1, 2 EIXERRE logl Aon L, ERUGOES 3 DS log 1Tk DAHIEEH TH 5,

4.1, 4.2 THE LT=RHE AR & logy DZEDD log(Te-)\ I3 A HEEDI LA RD D Z LN TE B, D
FEREE—10 1R,
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; AR R SRR

log(Tc-t)  (Tc=2012)

X—10 xIZ4ELRIROREH 7 &L

[X]—10 "CHEET 1 (correction term-1) 1% Y; 1Z%7~% & D AHIEHA 2 (correction term-2) (X Y, (ZXf T2 H D TH D,
X7 B BAHEEDSHEURA AN TR Y . JEE & KEED B SREN IR & BWERIREO N T O T2 835 2
EINTE D, AIRENIREOREEINN 7,=0.716 (G (o3t LT, BWEBIREDEINL 7, =0.334 (78 FXHEL
For) THY . BWEROEIIAKPE DL FICEL 7o T D, Y, OFIEIE 1 DR & Y, OFHIEE 2 ORI
T 7285 (log(Te-1)=2.40,t=1760) 2>5 THAVAESIT A > CEMERSEN ) OFFEMNHE 2. 2 & BB Y, OAJEL)
BT o TND 2 & EAHE - TENJHUEDILIGHRREE & E' )< 72> T D,

4.4 BHEEENH (RFHREBLZED) OREDOILKAMEHT HEH
JER T — & DG — v EBIERIERA Y — B (2D % heatengine—2 & 9°%) BIL ORI E
(nuclear power unit)ZE—9 ORI LAMR log(Y; *fHETE-2)) _/T‘é’c]: 21T, 2[RIHOZEE I DIRIZ 3JEH
DEBNORRIZ[ANT TERR S5 2 & 137 SEERDEFFT D L 720 RFIAKFATATL T D B 3 IS Tl oy
—2), TET 2012 4RI 2416 OEMERI DB B SRR & foeo THEFUE L 702 2 L13ehoTle, ZORIKE
WITH~%,

FRKBEBIDHIEOYER & 2 D% A LV FE L < WA 720—9 OIS AR LTI —9. 1 IR,

H—E AL HEMERAITEN IR & 72 HZRRDIRE L £ )% B 5 2 LI Lo TR B CE o
PER L T&E T, ZRRSEME (D), B IZ X VKOS (2206Mpa, 373.95°C) %l ZHiGE Y (subcritical) . HER
ST (supercritical: SC) {2434 X415, Heatengine-2 (% V ﬁé@{%fo@ﬁ@ﬁuﬁ DO/F— TSI K DA
AT— ZF—ELHETT N VIEOEGIABORKRITET L < B, I JFFENCEN I ER U7
AT L T DTS UM & g5 (Ultra-Supercritical: USC)WW@‘J‘4 T— e XU UHET T MO
N5, US TIHHEREREDIEE T o b A LT A, 1957 4F1216.8 Jhp (125MW) ™| 1960 4E(Z 43.6 5
hp (325MW) O DB 4 BESIEHRET 7 v bt iz, ZRODOTEVA ML—vay - 770 MITERM
BHZ =7V (NT) B EE DI, BEERINTALY ST 70 - 08RG 2 T CEBERSUTERE 77 > MZ
L DALY 1960 4E P Bt E o Tz, BEEFITRET T 2 MIZNE CORKFIETH L HIERNERET T v
R ORI 134 75 hp (1.000MW)™ 2P & | 1972 AR HERIRAHIURD 174 75 hp(1, 300MW) DA A 2 EEEE U568 8~
TG hElo=™, ZOIETT 2 NI 1972 NS 1991 4EF TAEH9 HAy 19 4EfIch-  BER S, BEL
TEY P, ZHMRREIHIEOIRAMER LT D L LD —KTH D,
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*
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i) (1986) . AADEEH—BKIFRE 3 F(BWR) (2011) THLM AL 8 Z' 7 3 Bl (X —9. 1 IZREIT
AR DS Z o 7= - ORI R IR BN DD T = v 7 g L< 720 . US TIXNRC (R IRHIZER
2) B DR DFFA 2 UTe 1978 4E D%, B 7217 18 ABRTOBER D SHHE ST (2012 422 AT 2 B
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$OPNA U CHI ORISR T N, ZAUTIBKIF CIIEmo7K (BK) Z FPrE ORI b 2 — o 28424
BHRIZ B L TRY . ALAREREE DORA T —D L D IZER « RIEDZRRUC L THIOMRZ D Z L3
T (A& KT IFEBOEGIERD 38~44% (USC Tl 47%) T D D% LIEIKIFOEGHRIL 33~36%CTh D) . 7=
B = U RIS 2 LRI L 7o TARLT 2KBIC L 0 ¥ — BV RITZRDEZ 5720 THL ™, LLED
£ 21T, kIPBEE, R IEL b2 OBMITEN TR D 03, BWERAIC X 2B IRONERIT 1973 FELRLE
L TWD,
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BMEBAC L DB BURDIER DS 1% & WIS 2 SAUE LTcra, BB o> TRER STV D DIEK
BBtE#E (photovoltaic) Tdb %, & Z TAELIFEREIZ L DB DIER S ~ERANIED D& L, SHROIERZ T
LTHD,
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X — 12124 £ TORFUETc=2012 FE0D 7T 7\ GBI O EZ 7 1 v b LTe/ P — 27347, 2011
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BRSO BRI OV CIE13) Ko L 9 ICERR logls TREND,
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T—E LTV T logP=5. 428 (hp) T 5, ABIFEEDEZ DI OV TIAEITH L0, BWERIE T
ZCIEHIICAD LIEL T, ZOE—ZfHLLF COME D/ 357 — L OfBPIMEZ R~ THR.5,
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KIGHFEET T 2 N ORI logls 2 EEHIED () THIIET D, 4.2 LRILK NT AL —T 4 T
VTR Y As=0,C=1.06B+23, 03=2244 (T;7211/ 0:=0.28), ds=1.5 L TEDT=, T D & EDIFAED “F V#4130, 392
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