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5 aw,H,d = kH (gna,d - eoa,H,ave )+ (ena ,ave + 0' w,H ) (7)
aw,C,d = kC (Hoa,d - aoa,C,ave )+ (ana ,ave + 0' C) (8)

Z 2T Ooaa 1 EHFHIHNSKER[CITH D0 £72. Goatiaves Ooacaves Ooaave [THEFEH . MmEH. FEH D
PISVKIR[CITH Y | HlIZE £ DL 35 (F3),
10
F3 EETEEWICEM T 2EM. EEH, MBS R
X 4y | 1Hbige | 2Midsk | 3MiEg | 4dsk | SHbIER | eMbime | 7Hbisk | g
EFTEIINKURO oo, ave [ C] 5.8 7.5 10.2 11.6 13.3 15.7 174 | 22.7

1 BB B Y SO o6, 1 ave [ C 3.0 -0.8 0.0 1.1 3.6 6.0 9.3 17.5
TR HITIINTIRG o, ave [ C] 16.8 17.0 18.9 19.6 20.5 2.4 2.1 24.6

FT2. 0 wn 0'we TR HIS K OVE B 00 W1 M R B KR EE & AR PEEAV IR DO ZETH Y | 75y,
15 kel & BT, HIPEHAZR D 2 A 7 (X A 71~5) | lRHEH & i HEH1 00 AR 2250 £t O i i KA & 72
DR BRE DR TH 5 (FH(9)~(12)),

0, . =a,R,+b, 9)

0, c =acR,+b. (10)

ky =cyR,+d, (11)
20 ke =coR,+d,. (12)

22T RO~12)Pan, bu. cu. dus acy bes cov de THIPEZHAZZ D 7 A 7 (H A T1~5) TS LT
LEBCTHY ., RADEEZ MWD,
OVX I 55 B D> F R 5T 22 B A0 D B B e KA Qs i &+ V55 11 0D B R B 22 98 B 067 O S T K0
%ﬁ;hmdyb%fmtmzw\ X(13) TR 5,

‘QAC ahu,c,i d‘ ‘QAC ahu h,i d‘

MAX
‘QAC,ahu,c,l d ‘ + ‘QAC ahu,h,i d‘

25 (13)
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F4  EEEEGEWICE N T D688 an. bu. cu. du. ac. be. cc. dc

2T 1 2 3 4 5
an 8.0278 13.0253 16.7424 | 19.3145 | 21.2833
by | -1.1462 -1.8689 -2.4651 -3.0910 -3.8325

i | cm | -0.1128 -0.1846 -0.2643 -0.2926 -0.3474

dn 0.1256 0.2023 0.2623 0.3085 0.3629

ac 8.0633 12.6226 | 16.1703 19.6565 | 21.8702

bc 2.9083 4.7711 6.3128 7.8071 9.1480

cc 0.0613 0.0568 0.1027 0.1984 0.2490

dc 0.2178 0.3509 0.4697 0.5903 0.7154

B

i

5 IR, 28 L L TEBIZET 2BPUKIRE O R HFIEIC OV TORT,
EEICBNTIE, #3, R4ORDVICFROES, £4 TR~ THODIERE, FEENHESH

Al
#£3 FFRICEAT L ERM. BEH. mEYTEEAA IR
Holsk X 45 | DMl | 2Mhdsk | 3HbdEk | 4R | SHUR | oMbl | 7Huisk | 8k
RN KIRO og,ave [ C 5.8 7.5 10.2 11.6 13.3 15.7 17.4 | 22.7
B2 R SN RO oanave [[C] | 0.8 2.4 5.0 6.2 7.5 7.9 9.4 —
10 BRI GIRO cacae [(C] | 209 | 21.4 | 23.1 249 | 252 | 255 | 24.6 | 25.1

#4 FEICEAT 2% Kay. by cu. du. ac. be. ce. dc

2AT 1 2 3 4 5
ap | 3.1672 | 5.9793 | 8.3652 | 9.9065 |10.2898
e by |[-0.4273 |-1.0687 | -1.5946 |-2.1827 | -2.8727
| cu [-0.0444 1-0.1613 |-0.2486 | -0.3454 | -0.3270
dp | 0.0442 | 0.1047 | 0.1546 [ 0.2072 | 0.2700
ac | 3.0387 | 4.5426 | 6.0795 | 6.6612 | 7.5898
" be | 0.8711 | 2.0260 | 3.1132 | 4.1938 | 5.3117
| cc [0.1008 | 0.0922 | 0.1089 | 0.1345 | 0.2105
dc | 0.1355 | 0.2958 | 0.4478 | 0.6099 | 0.7722

15 F 72 KA1 D ZE 3R D ZJFKIR EE L2 1L, Z(7). (B) TRE M 5 HIZ DWW TR E 5 H B AKIR L Oy ma
Hw,C,d %ﬁﬁb\é = k k—;—éo
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AR DA ZNEMRERUZOWTIE, AT D3 ODHIED ENNTHEGES LTEEZ WS b0 &4 5,
(1) == AR ZFABRIC X D FHAME 2 5 51k

(2) BN OHBETIEIC LV E LN PEERKNDHEET 251k

(3) F7 /v Mz S Tk

(1) Y=~ L AR AR L 2 FHIE 266 5 J7ik

NPOVE N H R B R EE T = 3 HUE LT D T — N - KA B 5 2N S22 5k (TRT) £t i (Fe 9k
B FE E R H R BRI R S WebH 1 | (http://www.geohpaj.org) PN CABR) | 1206 - T3 L 7-3BRIC
L 0/en THARO BRNTANEMRESR | 2 ARGHRIEICK T 2 RO AR L L THEMAT 2,
B, HEOBIZIE T—@EnE - IR ER 7 BVRE B (TRT) #f R G E) OIRMPARE L2 D,

(2) BN OHEETIEIC XV E LN BEIERXDHET 2514

FHIPN THT - e A IS & > TIRD R EEERK D S . U T OHIETAEMRESRIZHET 5,

BB T 2R (B & LTKAD O HEX G0 BEE, #l FRM 25400 & & 6T, RAIGLH
DERFI 2 ZHIZ, LT OISO > T, MM BTS2 & LI RIRE E TOHHE 23R L, BdnE
T, RA2(THIFEE — MR TV RT A GF— o4 | BROADIMRERICL D) 2S5BS 5,

FEOBIRITHT- - TiE. HUFAN L W IEWALEIZOWTIE TRfn) Z8H L. # T AR L s
BIZOWTIE, I fafn) 235, AREICH FARMARZNTORWEAX, TF10mE 0 3%
WAL TRIFn) %2, R L0 EWALEICIE TREF) Z#A T 5,

FESR BAFCHE O Fl5h £ 0 RODMLIEIZ DWW TR, IIER O XFFEN B L TN D b D L AT T ENT
x5,

IETEH L, BE, BMRERNG, BETERAMNT Y LEBMREREFH L, ZOEa2 A2
LERILT D,
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15

FA2 TEHORRE LG EURER

B R
BRI
JEIR [W/(mK)]
w (faF) 15 FORD . v NEAAD ., SRES R, RS RS, KSR U DAL, RS, FEb, o
v NERS . KRS, SV MEU VR, RS, BHR U YRS, R LB,
P rsaR . LD, B L, DA Y O~
YR (Fafn) 2.0 W, v MEU D W E O~k wFR|, ¥R U0 Rl o~
bR (R i) 1.13% F
v b (BaFn) 1.4 BEEEL N, BYRECV DL N, VN, BREE IV N, BRETIRLY v
TYEL Y IJQFI N . TYEL Y N . ;iu N 7L R ~
0 kOt | 1% U, WHRUYERES LR, IRUY SV b, EfES LV R D~ L
Hh 1 (BEFn) 1.2 ARG, FRE L, B PR, ZSRE L. oL MERE L, R U 0 RS
1= CReFn) 0.9 HHERE L7 Eo~HE 1
LK (BaFn) 1.1
KILPR, BA
KUK (i fin) 0.9
TBR (faFn) 1.2
=94
Ve (R fafn) 0.8
2 — A& (fafm) 1.0
PR, @Rt BEd, 1 AR, BEL EL MELhEo~+
1 — A g (R Fn) 0.7
s, POk, BELWE, T v, TRELE. s, KitE. fEk
A (EE) (fafn) 3.1
M. Ol JISA0204:2012 D KBEEIZ BT D~ REA
() (ffn) 1.4 BER A, WA
Z Ot (B fn) 1.0
eI EYN
Z Ofth CRfaFn) 0.7

il i E e — AR TR T A - ath dGiEE RS P ERIH S AT A TERE )
SRR ORSEE L v b OBREFITHIE TR SN OV - 738 CREaf) & 7% & Lz,
ST Ot (B R EIFN) 13 b BMREROME I m — A L A% & LTz
MHICINIURLL TR 2 ML TRENTVS bR BB, INEUELL TS ALV 0O DR E LT,

(3) T 7V MaZEAE S Tk

LT oEZ#ERY 5,

< EEHRA 0 1=1.2W/(mK)
< KRR - 1=0.7W/(mK)
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(4) THMPNOMAETRAIC KV 156z HEANMRK S RES 5 H1E) O YO
BRIGAE BREERINIEAES3E (BTV) B — b7 A 7 2 RxPREAN 8 (MU 2L - FAKEZFA L7 — bR
VTLEF AT K) O TEFEEAL( AP EFIH > 27 A2 IZBWTARSNTWD T —X & 5tls, it
PO AR A RS R A FIH L CTREEEZ 1T o 7o, MR ZRAICT T, TRTTHE LN AREMAERIL, #F
5 KBS LIGEITIIBIRDHRICLVEEEICI ML REL< RD2BMICH D, Zhik, BEEICLD
Bz MWD NE R R a2 NT 5 E TR 2 L 2B L, EEEOMEEZAVD Z & iT%Y
ThdLBEZLND,

FA3 ETVIFEIZ L ATRTHER AR X D HEETEIZ K 2 BB E RO Lk

TRTIZ & | HERES
ETV 4 %fE DRHEEM

b e HRAS IR TY; 1.82 1.22
BT L3RS T4 1.66 1.67
SN E T RE K OBALR B 1.73 1.41
SN ETRABROE 5 X RER 1.65 1.37
RS AR B 1 T BRI A RS i 2.73 1.45
JIE TR = &b bt o 2 — 1.7 1.30
B AR X iR AL A 2 O THRE & 72 i rp AR 2 1.85 1.32

10

(5) [F7a N MEERM S ik OF 74 /L MERE OHER
TRT T/ b i A SEMEH RISV CIEN ORI 3T T > — MR AT - 7 (N=239,
AD ZHEERT % & 2=1LeW/(mK)FEEE O HBBHEL 315 < | 2=12W/(mK) Z T [1] 2 i RIZ B D 5% 7= 70
15 WHEREZR->TWD, 5o THEMBAICKIT HI0T 7 4L MEZ12W/(mK) &+ 5 2 LI3ZYTH D

EEZD,
50
B 00 in~ (v=15) - 20
F5 50. 1~100.0m (N=129) .
[] 0.0~50.0m (=05) e
40 B
ﬁﬁ - 15
l m o
30 OO0 .::: - ::::.
& R sl
= 1o I 50X 10
# e ooee. {Ei
" 2 e -

10/ i o DR =]
B ORI
0 T T T T 70
2.6 2.8 3.0

12 14 16 18 20 22 24
BHIEMZEER W/m-k)

AL AREME R A (KR JEERIRFEIEA M BV e i )
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ARFHEERNZHONWTIE, EAOIE LAV EbH 0, KAID X I iR AT A TNy, RA2
IZRE STV A BRE RO /MER v — A8 (REF1) ©0.7W/(mK) Todh 5 Z &, °2011 ASHRAE
Handbook — HVAC Applications (SI)’?034.245C#k D3 (KB (2 T, ACEHEERAL DAD T RAEH30.7W/(mK)
ThbHZ b, KEEEMOAIOT 7 4V M & LT0.7TW/(mK)Z £ L=,

2 3K

1)

Et2wmE: 5T BITD HWHBFRIHS AT DEATA RT4 2 (R),
http://www.mlit.go.jp/common/001016159.pdf, 2013.10

2) BEAE: WABERIHICHTZ> TOHTA R4 )ETIR, http://www.env.go.jp/press/files/jp/26796.pdf,

3)

4)
5)

6)
7)

8)

9)

2015.4

e R P RUTE B A i rh BRI AR B 2 . — NN - S KA B 5 UG R (TRT) B i 3 (52)
Ver.3.2, http://www.geohpaj.org/wp/wp-content/uploads/trt_draft v3 2.pdf, 2016.3

ALHEE R BRI o A7 D LR i B e — RAR T U T A A — A, 2007.9

R PR AR EE A BRI R E . i Ble — R U2 T A LE Y =27V, A
— A4k, 2014.12

2011 ASHRAE Handbook - HVAC Applications (SI), ASHRAE, 2011.6

VDI 4640 Blatt 1 "Thermal use of the underground - Fundamentals, approvals, environmental aspects",
2010.06

VDI 4640 Blatt 1 Berichtigung "Thermal use of the underground - Fundamentals, approvals, environmental
aspects, Corrigendum concerning guideline VDI 4640 Blatt 1:2010-06", 2011.12

VDI 4640 Blatt 2 "Thermal use of the underground - Ground source heat pump systems", 2001.09
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fiHEEB AU BSHESR RLINTHIR3 % 0715 M S B REAVHAGE O D FUE D E

ARFHRITIETIR, P B Ac s OFE, AR O A 2BV E ) b Mrh BUSHgR R LA M Y B HER R L
ICHE L, L, HiRE e — MR T OERKRE T EMIEEE NN OEE LI et KRB EHZ b & 12
H B HAZR D BAATHARE J) - SEEPE D [ 2 A4 7] & LTRSS TV 5, AftEEIL. Ao L=R0)
~(6)Z G L 7B OB ETNEIZ OV TRT,

(1) Hiis DFZNEURE ) % FH Y B A s oL "CHARE 3 5 kI D\ T
AREFEFETIH., HBOA N RER) OB VDDA KIBEEICRITTERELY ASHBRELY .
=2 0W/(mEK)WZ B 1T 2 AR R L ITHIIE L CTHl> T\ 5, LU RIS ORKEE R,

’2011 ASHRAE Handbook — HVAC Applications (SI)’ D34 24F0# D% Tid, AKEHERA & wEHERAl 0%
NEIUZDOWT, AREMRERIC L 5 NEEALHERR OMEMRER RSN TS, RBUIFIERL THIH
ERAR

FBl BMERIC K HAHIEFR%E (2011 ASHRAE Handbook — HVAC Applications (ST) & ¥)

A NEMEE SR [W/(mK)]
07 | 10 1.4 1.7 2.1 2.4 2.8 3.1 35
AKEL—F 122 1.0 0.89 0.82
TEL— 1.23 1.1 1 0.93 0.87 0.83 0.79

EKBITIE, ARFEHEERAIZOWTIIA=1L.0W/(mK) &2 R HE L U BEHEAIZOWTIII=2 12 KL L,
WL 2 HETHIR O R SIZOWTOBEBOLEEZ R L TN D,

F9, BEHRMIONWT, MERREAIBEEROSE L TRRIEUXTRD S &, X()EH
% (¥B1),

e’ =1.4306 x 10481 (D
KD DOWELR e, 1321 TLE D Z b, I=20T1R2E D XA HBTHE, KQ)EHED,
e,=1.3957 x ) 0481 (@)

Z ORQ) & B W E O IEI W= ONALT.() TR LI=RQa) L 72 b,
FTo, KPR OWT, MIEREEZ ANPGRS L L TRREUANTRD 5 L. X3 %15
% (XB1),
e’ =1.0274 x 04 (3)
KQ)DMIER e’ 1L, 1=1.0TLE 72503, KRR O FLHEDN ) =1.0 CHREHHA O FKHEN =21 Th 5
& T EBLHERRL ORDI=2.01C 8T DEHGRELZ RS L TnL 2 enb i 5L K
HEFD,
en=1.0023 x } 0439 “)
Z OR(A) & B IR E O IEIC W= ONALT.() TR LEERQe) &7 D,
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Bl A IEARE DT

K270 B YR L 72 AR MBS ER R L DA (R T7.(1) T L72R(2a) & AW A OZ S IEC ST, B
FITHE LR R 2R,

HirpEve — AR 7V AT AMERE T 1 T AGround ClubZfEF L C, ¥ 7 AUF 2 — 7220V,
UTORETHEEZIT T2, 2B, HEOFEMIO VW TIEHBEECEZR SN,
- MR XSy idoink, 6RbIE, 8Hi
- FOEETERYE T DB AR & fd
- AR DA EVRERAT, 1.2, 1.6, 2.0, 2.4, 2.8W/(mK)D5EEPE TR E
- 0=20, 40, 60, 80, 100W/m®D5ELPE D KEAHRE ) IZIB W T, BRI R 2 IR
- FHEAER S BB KR TR A VR

PEOREE S LT, AXT7.(1)TRLEZRX(2a), (6)& VY, 1=2.0W/(mK), 0=20, 40, 60, 80, 100W/m
O B BRI E TR E QIz W TR EMSE LGl i L RO 72 BFUKIREE & S/AKHEDA, 5/KHEDQ
2RI 5 B EBEKIEE PRI EZ Z O EHWTROT-EJFKIRE 2 i L7 (XIB2~B4) £ 2 A, B
L7t i 25 2 ENHERTE D, LLE D | M OGBS R A e U7 A S BB R L &
5T, BJRKIEEDOTRIN R L & %7,
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*C2

2%k, p (1~4His)

Huk X 4y 1 Hi X 4y 2
HAT 1 2 3 4 5 LA 1 2 3 4 5
' 20 40 60 30 100 0 20 40 60 30 100
FHITE 18 | ka | 0143 0.1840 0.2373 0.3198 0.3497 FEITE| 08 | ks | 01422 0.2244 0.3063 0.3831 0.4528
FHE | 5 | py | 12454 | 20355 | 25700 | 3869 | -3.2831 FHE | 55 | py | 09425 | 15258 | 20811 | 2.6283 | 2.8768
Wl ke 01642 | 02722 | 03599 | 04245 | 04853 Wl ke ] 01935 | 03182 [ 04506 | 04965 | 0.5970
5| pe | 04583 | -0.7060 | -0.8192 | -0.8429 | -0.9128 B | pcll 01486 | 02367 | 03748 | 0.6306 | 0.5530
FHITE i | ky | 01238 0.1915 0.2561 0.3166 0.3737 FEITE 2 | ky | 01498 0.2378 0.3200 0.3780 0.4836
ZE | 72| p, | 17177 | 27426 | 36423 | 44342 | -4.6453 ZlE |7 | py | 15699 | 25734 | 3.4320 | -4.0510 | 4.6949
ke | 01766 | 02819 | 03885 | 04242 | 05250 Wlke] 02242 | 03691 | 05160 | 05445 | 0.6818
5 | pe ] 08549 | -1.3717 | -1.7409 | -1.8686 | -2.0675 7| pe || -06311 | -1.0200 | -1.2829 | -1.0971 | -1.4961
JAESE |z | k| 01309 | 02116 | 02780 | 0.3608 | 0.4273 BT |z | ky | 01595 | 02590 | 03562 | 04097 | 0.4872
WE | 5 | pa | 34763 | 52080 | 64172 | -7.6808 | -8.1638 WE |5 [ pa | 28319 | 43003 | 55105 | -6.1440 | -6.9053
| ke | 01508 | 02571 | 03316 | 04365 | 05435 Wlke] 01729 | 02993 | 04358 | 04629 | 0.5915
5| pe | -1.9669 | -2.6918 | -2.8161 | -3.1450 | -3.0520 B pe |l -1.1704 | -1.5521 | -1.6019 | -1.3995 | -1.4582
A7FVE e |k | 0415 | 02207 | 03055 | 03382 | 03848 RTFNVE 2 | ky | 00668 | 02694 | 03502 | 04437 | 05177
HE |5 pu | 3913 | 59900 | -7.6476 | 84078 | -9.1829 HE |\ 5| pu || 3403 | 52505 | 64245 | 78341 | 87201
“l ke | 01253 | 02001 | 02904 | 0.289% | 0.3387 Wl ke | 01489 | 02535 | 03439 | 04613 [ 0.4985
5| pe | 29355 | -42395 | -5.0635 | -5.1377 | -5.5055 5| pe | 24167 | -3.6084 | -4.2279 | -49126 | -4.8675
WREEH mE | ku | 00579 0.0973 0.1312 0.1546 0.1756 WIRUEEH w2 | ku | 0.0615 0.1011 0.1456 0.1620 0.1842
2H | B | pu | 1191 17374 | 20495 | 20354 | 21147 &5 | 5 pa | 16652 | 25217 | 29501 | 31509 | 33477
Wl ke | 01923 | 03334 | 0397 | 05393 | 0.6238 Wl ke ] 01897 | 03213 [ 04124 | 05232 | 0.6070
5 | pe | 32646 | 54931 | 65345 | 82287 | 9.2503 B | pell 44302 | 71810 | 92012 | 10.6618 | 11.9717

Hi X 4y 3 His X 4y 4
HAT 1 2 3 4 5 LA 1 2 3 4 5
0’ 20 40 60 80 100 0 20 40 60 30 100
SEPTE ez | ka | 01466 | 02407 | 03219 | 03432 | 03953 SEPTE e | ka | 01637 | 02698 | 03255 | 04078 | 04735
FHEE | 5 | py | 04166 | 08115 | 09400 | -1.3324 | -1.6702 FHE | 5 | py | 07020 | 09686 | 1.0998 1.0972 1.0452
ol ke | 02366 | 04078 | 04700 | 0.6046 | 0.7158 Wl ke ] 02276 | 03718 | 04913 | 06378 | 0.7600
5| pe | 06287 | 0.9985 1.1555 13639 | 1.5184 B | pe |l 14851 | 24120 | 29122 | 3.4837 | 3.8906
P 2 | ky [ 01511 0.2387 | 03282 | 03365 | 0.4187 BHITE  | ky | 01727 | 02754 | 03187 | 04049 | 0.4501
ZlE |7 | pu || 07614 | -12765 | -1.2852 | -1.9262 | -2.5543 = | 7= | py | 03059 | 04369 | 05108 | 04359 | 03303
Wl ke ] 02075 | 03398 | 04094 | 04936 | 0.6388 Wlke] 02258 | 03723 | 04370 | 05741 | 0.6492
% | pe | 0.6296 1.0358 1.2843 1.5200 | 1.9068 B | pe |l 12666 | 20627 | 25033 | 3.0953 | 3.3508
EE w2 | ky | 01548 0.2626 0.3846 0.3874 0.4580 B |z | ku | 01631 0.2679 0.3871 0.4304 0.5185
WE | 5[ py || 17280 | 29752 | 3.8171 | 44241 | 5304 WE | 5| pa | 03155 | 07442 | 07563 | -1.6509 | -2.2800
ke | 02124 | 03851 | 0509 | 0.6065 | 0.7579 Wl ke ] 02195 | 03792 | 04813 | 06640 | 0.8354
5| pe | 01537 | -0.1519 | -0.0941 | -0.0380 | 0.1260 % | pe | 11015 172090 | 20647 | 26233 | 3.0432
RTNVE| B | ke | 01624 [ 02661 0.3498 | 04044 | 04756 B7ZNVE 2 | ky | 01812 | 03005 | 04182 | 04597 | 0.5481
HE | 5| pu | 26523 | 43000 | 54548 | -6.4452 | -7.4003 HE |\ 5| pu || 15537 | 25993 | 3.0653 | -4.0786 | -4.7851
| ke | 01843 | 03167 | 03809 | 05106 | 0.6307 ke | 02196 | 03791 | 04568 | 0.6159 | 0.7620
5| pe | -1.7045 | 25764 | 2.8092 | -3.4458 | -3.7139 5| pe | 09490 | -1.4466 | -1.6191 | -1.9517 | -2.1249
SRS w2 | ku | 0.0631 0.1004 0.1169 0.1488 0.1673 WIRUEEH w2 | ku | 0.0709 0.1183 0.1399 0.1780 0.1989
75 | 5 [ pu || 24325 | 3.8255 | 47702 | 53401 5.3586 75 | 5 [ pa | 32132 | 52460 | 65701 | 7.5137 | 7.6561
ol ke ] 02070 | 03223 | 04280 | 05743 | 0.6560 Wl ke ] 02058 | 03149 [ 04392 | 05944 | 0.6819
10 B | pe| 46327 | 75809 | 94414 | 115792 | 12.4336 B pell 55294 | 89923 | 11.6036 | 14.2838 | 15.3650
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#C3

%k, p (5~81hiE)

Hu X 4y 5 HRIX 5y 6
AAT 1 2 3 4 5 AT 1 2 3 4 5
' 20 40 60 30 100 0 20 40 60 80 100
FHITE 18 | ka | 0.1058 0.1645 0.1925 0.2378 0.2745 FEAE 1% | ka | 01429 0.2369 0.2774 0.3397 0.3859
FHE |5 | py | 04384 | 08760 | -12020 | -1.7487 | 22122 FHEE | 53 [ py | 12288 1.8554 | 22450 | 23035 | 2.4720
| ke | 02697 | 04413 | 05539 | 07160 | 0.8504 Wl ke | 02572 | 03900 | 05339 | 06718 | 0.7759
A | pe| 09025 1.4132 1.6922 1.9912 | 2.1938 7| pe |l 2386 | 37525 | 47080 [ 5.3981 6.0407
P 2 | ky | 00989 | 01580 | 01773 | 0.2243 0.2489 PP e | kx| 01380 | 0.2211 0.2626 | 03289 | 0.4046
SHE | 5 | py | 04430 | 08479 | 09942 | -1.5010 | -1.8318 S | 5 | pu | 0.8966 1.4457 1.8630 | 2.0527 | 2.0431
| ke | 02381 03726 | 04702 | 06192 [ 0.7000 Wl ke | 02601 | 03760 | 05185 | 0.6668 | 0.8449
% | pe || 1.0803 17985 | 2.1791 2.6691 2.8767 B | pe |l 19948 | 32374 | 41366 | 49868 | 57533
S |2 | ky | 01398 0.2207 0.3066 0.3067 0.3533 TS |z | ky | 01819 0.3001 0.3925 0.4445 0.5187
E | 5 [ py | -Lo785 | 29157 | 3.8971 | -4.6840 | -5.4642 WE |5 [ pa | 06695 | 07415 | 05658 | 05021 | 0.2545
ol ke | 02228 | 03848 | 05278 | 06087 | 0.7275 | ke | 02665 | 04181 0.6422 | 0.7447 | 0.8973
5| pe | 00677 | 01740 | 03182 | 0.4044 | 0.5637 5| pe | 21868 | 33915 | 43140 [ 4.8364 | 5.4328
ATNVE g | ky | 01535 | 02383 | 03386 | 03442 | 0.3930 RTNVE| B | ka | 01725 | 0.2791 0.3295 | 04027 | 0.5281
HE | 5| pa | 27791 | 45380 | 57539 | 70369 | -7.9731 HE |\ 5| pu | 00189 | -Le27o | 20314 | 2534 | 34071
“l ke | 01883 | 03138 | 03945 | 05093 | 0.6027 i ke | 02310 | 03668 | 04758 | 0.5983 | 0.8224
5| pe |l -14942 | 22922 | 27022 | -3.0971 | -3.3221 | pe | 02076 | 02836 | -03743 | -0.4182 | -0.4911
WoEES| B | ku | 00529 | 00835 | 00930 | 0.1138 | 0.1230 s w2 | ky || 0.0655 | 0.0971 0.1319 | 0.1670 | 0.2087
725 | 5 [ pa | 26143 | 43792 | 55419 | 62685 | 64518 2% | 5| pu | 3.8861 6.5402 | 84128 | 9.7769 | 10.5928
% | ke | 02051 03162 | 04477 | 05869 [ 0.6597 Wl ke | 02303 | 03487 | 04983 | 0.6616 | 0.8734
5| pe| 45512 | 75218 | 9.9661 | 12.0379 | 12.9208 B | pell 62776 | 102102 | 13.6046 | 165526 | 19.2772
HiuhX 5y 7 Hukik X 5y 8
AT 1 2 3 4 5 HAT 1 2 3 4 5
0 20 40 60 80 100 ' 20 40 60 30 100
FEAE 1% | ku | 0.0940 0.1400 0.1826 0.2238 0.2545 FEITE 1% | ka | 0.0531 0.0790 0.1080 0.1323 0.1690
FHEE |55 | py | 18084 | 28597 | 34535 | 36168 | 3.9208 FHE | 5 [ p, | 30819 | 53141 6.5691 7.4591 8.5300
Wl ke | 02712 | 04138 | 05642 | 0.7126 | 0.8261 | ke | 03709 | 05640 | 0.8057 | 0.9997 1.3596
B | pe| 35313 | 55065 | 7.0508 | 8.1370 [ 9.1287 A | pe | 56776 | 91314 | 11.9231 | 13.9936 | 17.1953
FBEITE e | ky | 0.0948 0.1533 0.1816 0.2285 0.2820 ST az [ ku | 0.0609 0.0901 0.1188 0.1571 0.1902
ZlE |5 py | 14317 | 249600 | 3.0880 | 3.5051 | 3.6480 % | 5[ p, | 26760 | 47089 | 60008 | 7.1948 | 82058
Wl ke | 02857 | 04118 | 05702 | 0.7360 | 0.9369 vl ke ] 03662 | 05391 0.7264 | 0.9958 1.2545
B | pe |l 30646 | 48415 | 64044 | 77648 | 9.0252 B | pe] 51210 | 83542 | 108535 | 13.7144 | 16.2628
EE | w2 | ky | 01543 0.2539 0.3249 0.3686 0.4315 JESE |z | kw | 0.0881 0.1242 0.1580 0.1989
WE |5 | pa | 21548 | 3.0317 | 3.3071 3.5259 | 3.5255 WE | 5| pu | 61054 | 95536 | 11.2317 | 12.9660 | sscapsiser
ol ke | 02759 | 04361 0.6662 | 0.7748 | 0.9382 # | ke | 04501 0.7513 1.0389 1.4744 Ll
5| pe | 40382 | 61212 | 79879 [ 89533 [ 10.0299 B pc ] 91712 | 147110 | 18.1914 | 22.4484
RTNVE| B | ka || 01621 02702 | 03228 | 04075 [ 04751 ATNVE 2 [ ky | 01070 | 01445 | 02012 | 02502 | 0.2827
HE |5 pu | 01277 | 00462 | 01481 | 04572 | -0.7463 HE |\ py | 29829 | 46324 | 58722 | 62001 6.8659
| ke | 02491 | 03889 | 05494 | 07169 | 0.8547 B ke | 03470 | 05230 | 07717 | 0.9847 1.1487
5| pc | 10517 1.6718 | 21380 | 25579 | 2.8594 Bl pc | 45642 | 71416 | 95442 | 109238 | 12.2586
ISR wz | ky | 00474 0.0683 0.0916 0.1153 0.1437 iR e | ka | 00317 0.0457 0.0613 0.0785
25 | 5| pu || 45100 | 76476 | 98924 | 115764 | 12.6645 75 | 55| pu | 58581 | 101855 | 13.6777 | 162413 |searsiser
W | ke | 02411 03642 | 05253 | 07068 [ 0.9578 | ke | 03239 | 04955 | 0.7612 1.0665 2
10 B | pell 74726 | 12.1986 | 163556 | 20.0476 | 23.5960 H | pe | 96482 | 160552 | 223444 | 27.6654
MSHUIRIC B T DRI EIR =, WIRIESHITEE O2HBIC OV TIE, # A 75(0’=100W/m) {23\ > TGround ClubiZ & %
FEMBTET Ligholzfew, TRIROFREZIT-> TR,
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(3) IR K 2 BFIKIRE OHER IR O R

Z 2 CU, AECHMER ST BAEOKIREE TIE T VIR SRR & LT
WRARCHERS T DRI & W L 7o RIZ DWW TR,

Ok (2 331 B SR D ZEF A DAR DL & ZEFIREIZ DWW TERCHI R T, T2 H ZOSHBERE L T
MRFH & B L7 i, s LR O R SI2 X0 RS ORI A B — K387 0 | BFUKIRE I 2
MRS tw%wémttbfké ZDT-, $&HZERT DB E D O ZE TR OB F TS
BHEE TR OBEME B> TSHREZEE LRGN H D, L LIREToR R, 22 oREE X
Db, BREARDONT  ADTNREREEE KIETZ LV Lz (BlR), Ziud, HirpEos s
D DEFBE R OHEE DN T o ZABRTN TV DS, BRI TFE R KR E b & LA
FOFMAICINE D L DOD, FREE L HAEDNT LV ANRKE SN TWDEAIZIE, FEROBFKIEE
DEBBEFHNZENOREL T M T D52 L0 L D, HIROMIREEHTESEZPE LTHITD L, B
FEAMNIEZS TH ) MR AN TIRBEITRED15% LR (FCY) , Z07=n, BUF/KIEEIXGE
RRCKRE ERTA2Z2 88720 BEMTHLRARIN/NS WD &0 HlAE% 8 L CEiE o i iR g )3 7
HINT, BB RIRE RS RWAEID Z L1272 % (KC8),

FHR S T BMEUKIRE 25 AR

FC4 6HIEICIIT B5HBO AT & 22 OqR
EHEMERE EREEE HIRERE RTIERE YRS ST

=REEA&RKW] 33.1 39.7 25.8 31.6 17
BRAEARKW] 30.1 41.3 24.5 30 41.7

BRAEEAR/ ARAT 1.098 0.963 1.05 1.056 0.408
FHEFEARTEEEG] 44.9 48.2 111.6 104.2 35.3
FRSEaRTEEEG] 84.8 89.2 118.3 62.6 225.4

FHRBEEAR/ AEEN 0.53 0.54 0.943 1.665 0.156
R ZEERRERE L/ 2] 3374 2410 8760 5475 4745

uhmﬁ@%&m%%@7yﬂﬁVxﬁ@%mﬁW%V7héﬁéﬁmi AR DIZONBAEIZ 2
LRRENH Y | D RIZHOWTHERZTT - 72, XIC111EGround ClubC D FHHE OHEITIZ D4 TEF/KIRE 23
U7 M T ORI B BEE IR D WIRERITE S oW T Q=1%WM(@W%&LK A CGround
ClubD % E D IR F CTRIFFELZ B L C (Ground Club CRIFENFEN T & 2 LIROFHREERZEN 10

B T, ZZTRLENFRBICHTED)HELTEERTH D, FHEFEEDEE X D224, BVFKIEE D &
K7 FLTWE, 14EHTIIAEYMPOEEN41.7CIZELTWA, 1IERIT - ThEJFKIEE D

U7 MIWE S TR, BRI EFITEM SN TE Y IEIZAD > TODIRWMN R 5 b, ARG
TTPRRNEZRFITL2RMELE L TREL LTV HHEARMIZTFER L LTEY ., TOROMEMEEIX

392CTH 5, IHHFEHLV25C, KT D L PRINDHIRE L VICREIFMES 2o TWDR, T

IR — AR HEBRTH Y, KEHDO /7 —ATIETHFEE CHBERVEIZNE S Z L0, 4P
B TFEROBRJKIEELZ S LIC TN EHET L2 LTS
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234567891011$E
[MC11  Ground Club CODaHREAFH & BRKIRE OHERS (oHtiisk, ¥Ik)EE7ESs, O'=100W/m)

(4) BRAKIREE TE 7L DYLR
FC2, C3DRHkLpE WD Z & T, SHIBOEMRICOW TIANUKIEE O FRIZ AR L 2 DM, £
DL DRI OV TIERC2, C3DORE A EHEEH T2 2 L IXTE RV, SHEMS O =ik L OHR#K
HIZEEOERABRRH D HE THo THihE e — FAR U 7V AT AOF 2B TE 5 X 51, 2R
I TR 7 LV OYEIREZ 1T - 72,
KC12i24 & L TR L7e HIFAVRIR & B SEBEARKIR B O BRI\ T
O AL E OXFEAE (=17, 1 BB ERE O B SRR O SERIfE & 50RO 72)
QI ALE DY AR (=17, W R EIRE O B S EEKIREE O SR & VR IR D7)
Q@BJFEAIRE T DOME & (=B SR COEALIT KT 5 BFUKIEFE O )
. EhENOHE, EHE QWS U TEEL, BT MEEORGAITo72 L 2 A, ODBEREREFEY)
SRR, WEREHAKRICOWTIE, HIRKSIOE L TRETE L2 L 2R L, £2, @, O
DWTIE, BREH 0O B R 22 A O B OB O, L, & R 0> B RS 2 B oD ) PR e R
Max MHRQ)TRINDERUZE Y, T TE 5 Z L 2R LT,

AC,ahu,c,i,d

‘QACahucld‘ ‘QACahuhtd‘ QACahuczd+QACahuhtd

)
‘QAC ahu,c,i,d ‘ + ‘QAC ahu h,i d‘ IA‘;[CA,)jhu,C,i,d - /%Ajhu,h,i,d
PLEo¥riz Lo X)ix
aw,H,d = kH (gna,d - eoa,H,ave) ( oa,ave + 0' H) (3)
aw,C d= kC (goa,d - aoa,C,ave) ( oa,ave + 0' C) (4)
CE fcﬁéo Haa,H,ave\ eoa,C,aveﬂiHjE%/ﬂ;q\ /%)%ﬂﬁ@ﬁi@%%{ﬁ[oc]f% D N @ﬁiﬁﬁﬁéi}’b“(“éo H,W,H\ H’W,C &i
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55
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0.3397x + 2.3035 X
R?=0.6643 | X

EE 3 ‘ ! 3
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FRIRKRE — FF Y5 RURC]

=Y W.H
5 ‘ Goa,Have - eoa,ave \ eoa C,ave eoa ave
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LA =

BN KR - FFHNTURITC] (FFHHRIE15.7C)

XC12  EAF/KIREE TIE 7 v DYILIRIZ T 73T A — 5 DEERE

O/ EBER O B SEE0 RO FEMEIZ SN T

oI DS FHIRIZHOWT, 25/ EBER O H A KIE O EMEZ Re & DR THCI3ITRT, =
WIC K> TIZERHEBE LRV ER AT V2 —lh D 2 & (FEHEHOLH%), £z, AfREAEET
ZEMEBRBLRVAND D Z Lnb, ZERBEERO B ERAKIBIC W THIRESEE kO 5 L L0
THOENELTVD, Ll REREBEWRDHDL DT TIEIRNWI LD, MHEOTZOITHES, R
RO RIREENT 5 2 & &9 % (FRC5),

25 T T T r T - - -
o 1IJ] I
o T A [ —

- e e e B B S S ——
. H%%B#EH:YME»EE'L[C] i
o | | maBEEESAREELC |
—_ SRR | i

; LAJJOTQ ,,,,, RN
% IS S S NS S S

-1 -08 06 -04 02 0 02 04 06 08 1
Rql-]

XC13  H ISR O I F M & RoD BELR (6 :H135k)

R R B T RUR D FHIEC)

XKC5 M, BREH, MBI IR (K38 D %3)

MR X4y | 1M | oMk | 3Midek | 4Miek | Sihdek | edthdsg | 7k | gk
A RPERISANTIRG g, me [ C 5.8 7.5 10.2 11.6 13.3 15.7 17.4 22.7
1 BB B Y ARG o6, 1 ave [ C 3.0 -0.8 0.0 1.1 3.6 6.0 9.3 17.5
BB HIEEIINTIRO o6, ¢, ave [ C] 16.8 17.0 189 19.6 20.5 2.4 2.1 24.6
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KC14, CI15X V., ZEFHREOEJEARE FEIHE & FRPERIINRIRDZE iy 0'we 12, HIX 32K E <
HEINTIZ, RoEFOBERETRT Z N 0ND, ZZT, 0wn Owe &

0, =a,R,+b, )

0, c=acR,+b. (6)

5 LI oL, MPBSHAERD X A TR K an, bu. ac. b RODH LN TE, KC6xiFD, 727201,
F£CODIR K an, bu. ac. bcaRODHITHT=»> T, SHUIROT — X ZFRN L TROTW B 720, XCl4,
CISTHOREUR L 1T HRR DE L 70> TV D, ZHUE, KC14, CISIZEVTROIZK T 21X B & A3l ikl
IZHARTRELS R-TEY, #iFE e — AR TEARDRNZ L HFZEL T, SO T — 2 Z R4 L
bDOThD,

10

#Co6 tREan. bu. ac. be (K8 DFK4)

2AT 1 2 3 4 5
E’E an 8.0278 13.0253 16.7424 19.3145 | 21.2833
Z:; by | -1.1462 -1.8689 -2.4651 -3.0910 -3.8325
@ ac 8.0633 12.6226 16.1703 19.6565 | 21.8702
Z:; be 2.9083 4.7711 6.3128 7.8071 9.1480

15 QEIFEROMEEIZET 2 M5
I~8Hik, SHIBOEMBISHT 2 RIAARETHROBIE £, Rol OBIRT, MARZREBO S 17
HIZIKC16, CITITRT, KC14, CISIZRLTZ0wn, 0'wck TR & OB 72\ 03 B D BESR

& RCEIN D, BFUKIRE T OB X by ke,

ky=cyR,+d, (7

20 ke =ccR,+d, ®)

LERF L, HPBAZHIID X A T IR cq. di. co. deEIRO DT ENTE, XCTE2EDH, Zi b8
AR LT —Z DB ER L TWA Z EIZoWTIE, @QLFAETH 5,

#KCT REen. du. co. de (RL8.HDFEA)

2AT 1 2 3 4 5
E’E cy | -0.1128 -0.1846 -0.2643 -0.2926 -0.3474
Z:; dy 0.1256 0.2023 0.2623 0.3085 0.3629
@ cc 0.0613 0.0568 0.1027 0.1984 0.2490
25 Z:; de 0.2178 0.3509 0.4697 0.5903 0.7154
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10

FKCI18 2%k, p (1~4Hisk)
Hitdek X 4 1 Huk X 5 2
54T 1 2 3 4 5 2AT 1 2 3 4 5
o 20 40 60 80 100 o' 20 40 60 80 100
case | |z | ky | 0.0412 0.1738 0.2817 0.3232 0.4278 case | | pZ | ky | 0.0615 0.2203 0.3477 0.4784 0.5676
iz pu || -2.9219 | -6.0704 | -8.0281 | -9.2463 | -9.8784 bz pu | -3.0426 | -5.3929 | -8.1654 | -8.7928 [-10.9375
% | ke | -0.0245 | 0.0599 0.1474 0.1840 0.2844 %4 | ke | -0.0443 | 0.1388 0.3225 0.5316 0.7410
P | pc | -1.9274 | -4.1885 | -5.5600 | -6.4651 | -6.4453 B | pc | -1.6206 | -4.5777 | -8.2013 | -9.8698 |-13.2523
case2 |pz | ky | 0.0766 0.1772 0.2363 0.3514 0.4005 case2 | pz | ku | 0.0711 0.1678 0.2558 0.3139 0.3972
5 | pu | -1.8990 | -3.2574 | -4.3517 | -4.9249 | -5.6141 % | pu | -1.3861 | -2.4069 | -3.6557 | -3.6586 | -4.6842
% | kc || 0.0784 | 0.2224 | 0.3176 | 0.4182 | 0.4866 # | ke || 0.0948 | 0.2564 | 0.4187 | 0.4763 | 0.6347
7 pc | -1.7602 | -3.1690 | -4.3390 | -4.6496 | -5.3332 Z] pc | -1.6778 | -3.2319 | -5.0925 [ -5.0319 | -6.6257
case3 | [Z | ky || 0.0535 0.1328 0.1941 0.2555 0.3335 case 3 | | kw | 0.1067 0.2496 0.3309 0.5050 0.5547
)z pu || -1.4694 | -2.5016 | -3.5967 | -3.8016 | -4.7344 7z pu || -2.6713 | -4.4543 | -5.8963 | -6.7552 | -7.6673
% | kc | 0.0518 0.1485 0.2289 0.2860 0.3706 % | ke | 0.1368 0.3756 0.5327 0.7043 0.8180
i pc | -1.2592 | -2.0902 | -3.0262 | -2.9718 | -3.7608 Iz pc | -3.0128 | -5.7988 | -7.9725 | -8.9866 |-10.3330
case4 [fZ | ky | 0.0033 | 0.0702 | 0.1329 | 0.1942 | 0.2214 case4 |z | ky | 0.0051 | 0.0828 | 0.1610 | 0.2308 | 0.2683
iz pu | -1.2323 | -2.6332 | -3.8724 | -4.6692 | -5.2787 iz pu || -1.2056 | -2.5960 | -3.8774 | -4.5877 | -5.2777
¥ | kc || -0.0114 | 0.0373 0.0816 0.1337 0.1574 % | ke | -0.0160 | 0.0834 0.1888 0.2878 0.3472
5 pc || -0.9577 | -2.1279 | -3.0639 | -3.7214 | -4.2467 )z pc || -0.8642 | -2.7894 | -4.6599 | -5.9422 | -7.0144
case 5 | [z | ky | 0.0135 0.0559 0.0968 0.1260 0.1732 case 5 | | ky | 0.0317 0.0968 0.1568 0.1853 0.2221
" pu | -0.3310 | -0.7996 | -1.1965 | -1.5683 | -2.1671 iz pu || -0.4073 | -1.0312 | -1.4782 | -1.7605 | -1.7451
% | ke | 0.0145 0.0904 0.1672 0.2261 0.3204 % | ke | 0.0556 0.2091 0.3518 0.4178 0.4766
iz pc || -0.4424 | -1.1426 | -1.7722 | -2.3576 | -3.2566 VZ pc || -0.7257 | -2.1892 | -3.3978 | -3.9995 | -4.1707
sk X 5y 3 sk X 5y 4
ZAT 1 2 3 4 S 2AT 1 2 3 4 5
Q' 20 40 60 80 100 Q' 20 40 60 80 100
case 1 |2 | ky | 0.1072 0.2893 0.4178 0.6883 0.1822 case I | gz | ky | 0.1207 0.3248 0.4688 0.6800 0.7714
Iz pu || -3.3309 | -5.6430 | -8.0435 |-10.9052 | -6.2256 iz pu || -3.5062 | -5.9272 | -8.4219 | -9.0982 |-11.3054
% | kc | 0.0571 0.2548 0.4289 0.6913 0.1491 % | kc | 0.0730 0.2560 0.4129 0.5150 0.6756
Iz pc || -2.9014 | -5.5129 | -8.4066 |[-10.6524 | -4.9677 Iz pc | -3.1318 | -5.2573 | -7.6844 | -7.4764 | -9.3843
case2 | [z | ky || 0.0676 0.1621 0.2378 0.3084 0.3842 case2 | | ky | 0.0674 0.1490 0.2306 0.3244 0.3867
" pu | -1.0779 | -1.8954 | -2.7602 | -2.8879 | -3.6216 = pu | -1.0651 | -1.8954 | -2.3822 | -3.2693 | -3.4884
% ke | 0.1261 0.2673 0.4184 0.6346 0.8172 % ke | 0.1249 0.2751 0.3813 0.5259 0.7115
iz pc | -1.7130 | -2.8254 | -4.3359 | -5.8577 | -7.4828 Vi pc || -1.4682 | -2.4643 | -3.1426 | -4.1792 | -4.6650
case3 |pz | ky | 0.1132 0.2694 0.3844 0.4980 0.6285 case3 [pg | ky | 0.1181 0.2542 0.3979 0.5082 0.6177
)z pu || -2.6254 | -4.4204 | -6.2924 | -6.5826 | -8.0576 iz pu || -2.6440 | -4.4611 | -5.8204 | -7.6487 | -7.7108
% | ke | 0.1984 0.5183 0.7414 0.9713 1.2471 #% | kc | 0.1942 0.4288 0.5993 0.8265 1.1262
5 pc | -3.5076 | -6.7968 | -9.4839 |[-10.8830 |-13.7713 Iz pc | -2.9669 | -4.9814 | -6.2642 | -8.3027 | -9.1268
case 4 | [z | ky || 0.0041 0.1050 0.2033 0.2708 0.3752 cased | pzZ | ky | 0.0038 0.1033 0.2045 0.2963 0.3456
iz pu | -1.1556 | -2.4108 | -3.3994 | -4.3671 | -5.9054 Vi pu | -1.1545 | -2.4818 | -3.7130 | -4.3829 [ -5.0520
% | ke | -0.0108 | 0.1251 0.2607 0.3563 0.5215 % | ke | 0.0139 0.1253 0.2465 0.3543 0.4182
)z pc | -0.9760 | -2.8675 | -4.5066 | -5.9100 | -8.2942 B pc || -1.2871 | -2.8400 | -4.3594 | -5.2506 | -6.0717
caseS |[Z | ky || 0.0360 0.0933 0.1401 0.1780 0.2257 case 5 |fE | ky | 0.0364 0.1025 0.1445 0.1771 0.2337
% pu || -0.1713 | -0.4640 | -0.7479 | -0.7886 | -1.0344 7 pu || -0.1371 | -0.5128 | -0.6573 | -0.7895 | -0.9908
| kc || 0.1173 0.2405 0.3849 0.5753 0.7377 % | ke | 0.1128 0.2891 0.4060 0.4805 0.6557
" pc | -0.9920 | -1.6947 | -2.8083 | -4.1205 | -5.2511 " pc || -0.7316 | -1.4636 | -2.0502 | -2.3765 | -3.0223
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#C19  1R%kk, p (5~8Hh3Ek)

IR X 5y 5 KX 5y 6
24T 1 2 3 4 5 2AT 1 2 3 4 5
Q' 20 40 60 80 100 0’ 20 40 60 80 100
case I [ {2 | ky || 0.1328 0.3428 0.5216 0.5960 0.7245 case I | gz | ky | 0.1612 0.4002 0.5579 0.6861 0.8314
7 | pu | -3.0379 | -5.8469 | -7.6320 | -8.7877 | -8.7786 % | pu | 21690 | -3.3222 | -5.0107 | -5.5141 | -6.8327
% | ke || 0.0996 | 0.3351 | 0.4324 | 0.5207 | 0.7443 % ke 01728 | 0.3735 | 0.5750 | 0.8400 | 1.0783
5| pe | 2.8230 | -5.7995 | -6.6158 | -7.7191 | -8.4429 7| pe | 24619 | -4.0114 | -5.8812 | -6.8789 | -8.6849
case2 | [ | ku | 0.0669 | 0.1498 | 0.2097 | 0.2877 | 0.3852 case 2 | g | ky | 0.0492 | 0.1054 | 0.1682 | 0.2477 | 0.2912
% | pu | -0.9830 | -1.7918 | -2.2729 | -3.0711 | -3.4227 % | pu | 02012 | -0.4424 | -0.7067 | -1.0531 | -1.2395
# | ke | 0.1365 | 0.3385 | 0.4558 | 0.6404 | 0.8784 ke ] 01173 | 0.2480 | 0.3947 | 0.5890 | 0.6989
5| pe | -1.3391 | -2.7474 | -3.4448 | -4.7690 | -5.6914 5| pe | 05227 | -0.9897 | -1.4611 | -2.1229 | -2.5004
case3 | [z | ky | 0.0982 | 0.2305 | 0.3220 | 0.4707 | 0.5676 case3 [pz | ky | 0.1158 | 0.2809 | 0.3705 | 0.4774 | 0.5551
7 | pu | -2.1255 | -3.7598 | -4.7112 | -6.6551 | -7.6707 % | pu | -1.2038 | -2.0653 | -2.9143 | -3.7427 | -4.3336
% | ke ] 0.1696 | 0.3716 | 0.6077 | 0.9237 | 1.1008 | ke | 0.2440 | 0.5062 | 0.8032 | 1.0653 | 1.2665
5| pe | 23770 | -4.1104 | -5.7622 | -8.4977 | -9.9703 7| pe | -1.8113 | -3.2607 | -4.6786 | -6.0984 | -7.1749
case 4 | [ | ky | 0.0350 | 0.1435 | 0.2531 | 0.3260 | 0.4418 case 4 | g | ky | 0.0482 | 0.1690 | 0.2530 | 0.3861 | 0.4671
% | pu | -1.0753 | -2.0790 | -2.8410 | -3.6415 | -4.9095 5 | pu | 07596 | -1.4211 | -1.7797 | -2.2125 | -2.6399
% | ke | 0.0456 | 0.2005 | 0.2838 | 0.3822 | 0.5381 | ke | 01015 | 02978 | 0.4194 | 0.5670 | 0.6775
5| pe | -1.2147 | -2.7697 | -3.5296 | -4.6069 | -6.2642 5| pe | -1.1944 | -2.6131 | -3.4423 | -4.5637 | -5.3940
case 5 | % | ky | 0.0229 | 0.0593 | 0.0826 | 0.1154 | 0.1610 case 5 | % | ky | 0.0200 | 0.0463 | 0.0781 | 0.1062 | 0.1269
5 | pu | 00420 | -0.1516 | -0.2252 | -0.3804 | -0.6095 B | pu | 04187 | 05173 | 0.5196 | 0.6450 | 0.7361
% ke | 01294 | 0.3073 | 0.4179 | 0.5863 | 0.8020 | ke | 0.1236 | 0.2580 | 0.4091 | 0.5427 | 0.6437
5| pe | -0.5680 | -1.3800 | -1.8471 | -2.6170 | -3.5760 5| pe | 0.0221 | -0.1515 | -0.4270 | -0.5705 | -0.6806
IR X 5y 7 KX 5y 8
44T 1 2 3 4 5 24T 1 2 3 4 5
Q' 20 40 60 80 100 0’ 20 40 60 80 100
case | | [ | ky | 0.1254 | 0.3237 | 0.4452 | 0.6552 | 0.6968 case 1 | % | knu —
B | pu | -1.6684 | -3.2233 | -4.1862 | -5.2699 | -5.8392 5| pu I
% ke | 01369 | 0.3187 | 0.5253 | 0.7326 | 0.8934 % | ke ] 01770 | 0.4010 | 0.6471 | 0.8992 | 1.1100
5 | pe | -1.4236 | -2.4608 | -3.4016 | -4.5370 | -4.4057 | pel 07934 | 1.4290 | 1.8192 | 2.5075 | 2.0799
case2 |z | ky | 0.0386 | 0.0848 | 0.1393 | 0.1867 | 0.2209 case 2 | g | ky —
% | pu | 01093 | 0.0173 | -0.1663 | -0.2194 | -0.2686 = | pu I
# | ke | 0.1138 | 0.2415 | 0.3867 | 0.5141 | 0.6109 | ke | 01393 | 02931 | 04732 | 0.7512 | 0.7512
5| pe | 02333 | 03644 | 0.4564 | 0.6212 | 0.7427 5| pe || 1.6802 | 2.8212 | 3.8085 | 5.9518 | 5.9518
case 3 | [ | ku | 0.0776 | 0.1655 | 0.2617 | 0.3824 | 0.4465 case3 | [z | ku |
B | pu | -0.5307 | -1.1203 | -1.7845 | -2.5595 | -2.9756 5| pu I
% | ke | 0.1828 | 0.3886 | 0.6271 | 0.9433 | 1.1236 % | ke | 02160 | 0.4494 | 0.7108 | 1.0088 | 1.3166
5 | pe | 02429 | -0.4511 | -0.6745 | -0.9509 | -1.1014 | pe | 2.2882 | 3.9324 | 55011 | 6.5844 | 8.4693
case4 |z | ky | 0.0403 | 0.1448 | 0.1983 | 0.2622 | 0.3668 case 4 | g | ku —
5 | pu | -0.4569 | -0.9064 | -1.2478 | -1.5753 | -2.1082 5| pu I
| ke | 0.0930 | 02305 | 0.3913 | 0.5142 | 0.7192 % ke | 01770 | 0.4029 | 0.6500 | 0.9040 | 1.1154
5| pe | -0.5857 | -1.1374 | -1.7592 | -2.2665 | -3.0990 5| pc| 07974 | 1.4307 | 1.8215 | 2.5092 | 2.0825
caseS |[Z | ky | 0.0077 | 0.0263 | 0.0507 | 0.0704 | 0.0870 case 5 | pE | ky I
5 | pu | 05618 | 0.7578 | 0.8028 | 1.0088 | 1.1804 % | pu I
% | ke | 01062 | 0.2253 | 0.3610 | 0.4796 | 0.5704 | ke | 0.1698 | 03320 | 0.5357 | 0.7447 | 1.0410
5| pe| 06533 | 1.0325 | 1.3110 | 1.7324 | 2.0412 5| pe| 1.4201 | 23227 | 3.0976 | 4.2576 | 4.4385
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H‘L,C =acR, +b. (6)

LT 5L, MIPEGHER D X A TR an. by, ac. bcuERODHZENTE, RCQ1E2HED, 72721,
FC21DIFEEay. by, ac. bem KD HITHT- - Tix, kO T — Z 1 T4 LT,

5 #£C21 f2¥an. buy. ac. be (R8T DF4)
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