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^#K^w-rw:, #%^^&K, %%m

o#«bLTm#mmw#),

6%7t%0/0#2.1 9-C&&0 mw: 8 4 8%, ^m####M,

zo:m#^#@aE#^#j 8 4 6%, mm#Ki6o

^—2 #f@4^(Da%%#'K)TW6o

2.19 #"^@#@##^6^###

( B#### ) #0#
# # ^ # i

m#m #5 h a%# 5—1 5ha%# 1 5—3 0 h a :%$! 3 0 h a%$i

8 4 8.9 4 h a 242## 213## 1 6## 4 ## 3.5 1 h a

m
#
m

^ %
(0.07]#&') 5 9 4.3MW

Z'
—35 MW 3.5—1 0.5MW 1 0.5—2 1.0MW 21— MW 2.5MW

(0.28^^) 2377MW —1 4.0
MW

1 4.0
—4 2.0MW 4 2.0r~8 4MW 8 4— MW 10.0MW

.......... .

—4 9



#mm# a#m# , # # ^ # i#Br^U
m#^ #

5ha$N# 5—15ha*% 15—30ha?N# SOhaJtsLh

2176.46ha 65254ha 1 09mm 8,7@% 9 mm 7 mm 6 mm 5.9 9ha

m
g
m

-< — .x
(0.07k%') 1523.5MW 2611.8MW ~3.5

MW
3.5
—1 0.5MW

1 0.5 1
—21.0MW 21—MW 4.2MW

f-f m
(0.28kW4i') 6094MW 10447MW

/—1 4.0 
MW

1 4
— 4 2 MW

4 2 —
8 4MW 8 4—MW 1 6.8MW

^ijK^%, ^mw.L, ^#w<&o.5,

1.0 6L-c, a#m#ar#^L, m#j, -t-om###t6#m##e$6K)7t%o%)#2.2 o-r&6o &

r&#mm#%mi 8 4? K z 6 o

2.20

& mmmm# m ^ m a # m #•^r
###

^ m 9592.46ha 5230.53ha 2887.3 5 ha 1474.5 8 h a 2615.2 7h a 1154.94ha 1474.5 8 ha

i
— x ffl

(0.07kW&') 6.71 4MW 3 661MW 2.0 21 MW 1 0 3 2MW 1.830MW 8 0 8MW 1032MW

#
m

t:°- ^ m 
(0.2 8 Wm') 2 6.8 5 9MW 1 4.6 45MW 8.0 8 4MW 412 9MW 7. 3 2 2 MW 3.2 3 4MW 41.2 9MW

2.2.4 f——

(i) f-^^fTx--(i)[mm]

^jm^mom^^tL-c, ##, mm#, *±^B)om#o3mBKc»w-c^7y^ar^oc66,

2.2 1

. m £

A 3C ft ; *■.

m # M S

# # ■* ..S iB 1#

T m ft m # S m *

T m . ft # /E 41 m m % s

o ^ B^ft 'f # /Jv 3® m ia ft

T' # $E ± m m % &

##a 7 mo±m$jm^^&, ®#m ° m#, #ma»m^a##L, emjmm'mmWar#m

L?to &o#:mK^uo, co®a:®mm#Kmcwjm^#m#o#ma:fTc^o comm)

K%# ^ ^ ^ K%# ^ ^ ^ ^-####^ ar# % o) ar# c-cm# ^ ^ ^ 4f-# ar# m

-5 0



%2)d#2.2 2-C&&o

(D%)#2.2 3T&^o Ol%##±#2.2 2<Z):rgB#g-#

2.2 2 ^ T ^ S K&tf %3L^juef—nj f g Jl
... ..................... j 0 m "? # 3 m m m _ ^IlfflnT&b 1 !

m ^ 0#W# 
# ^

om&2@ (Dmzz"#$ 
# ^ ^ m %w

^ (0) —

A 31: & 7.1 4 3 ha 0.2 5 0.4 0.4 0.0 4 286ha kW%W 
0.8X0.0 7

1 6 0.1 6 (&W

6.382 0.16 — a 6 0.10 638 1.0 X0.0 7 446600

# 16 111 — — 0.2 0.2 0 22 0.9X0.07 13.860

T m m 447 0.3 7 — 0. 6 0.2 2 98 0.9X0.07 61.740

T m m 6.687 0.25 . — 0. 6 0.1 5 1.003 0.9 X0.0 7 631,890

cm USB 3.804 0.23 — 0. 6 0.1 4 533 09x0.07 335.790

4 4.6 8 3 0.28 — 0. 4 0.0 4 4.915 0.9X0.07 3.096450

0=®x©x# 0=®x© 0=0x0

% b, b AIS^ %}V =¥—©ll^idvWSl'C $>^>o -.

(2) ^ -(2) ] (^2.2 4 )

(i) -^t^SS

5^A

3 O^A, 1 0 o;5AT/^OfmiW$<hL'C, ^

^ ( A^#), 4=#^ ( #/W#), ## ( 4k#m) <Z>

3#M#3:ig/vfco

2.2 3

m & &AO .

A 3t: m A
10.787

Km/D
32.361

13.9 4 7 41.781

' # s 12.14 9 36.447

T m m 2.284 6.852

6.4 5 3 19.359

350 1.0 5 0

48.100 141300

m^##mA-mAo x 3. o Km/o

(p)

3#-mBK^6%.^^-3T/^^e#aa^E, #g^#8KM, ###, #&^#l 6 KM, ^L#,

§2 4KMit^L,5to ( ISWS^Ij- £ 0 Slti )

H x. % ju 3?— a u? ? WtWMiJfi

K^-o±, im,

N @##$

i/2o^miaKz^T%m#amK*,s^m, mm, #K

#3 on, mmKo^-cw:em#o?-#;#A, 5MX2=3 oMt^Ltm##

o Ao

■5 1 —



« o^#&mT#am#^%i/i o^#A, ^#Ki/i o

4:-#,

T—%L7t%(D^# 2.2 4T&ao

e e Tt m g^j^ ^2.9

e # @ $ m gg g g gi 2.1 0

tL # Tti ^ #2^3 0 ^ 2. 1 1

#2.2 4

| # ^ $ B $ # # ^ ^L # m

0.0 8 3 Km' 0.8 5 3 Km' 0.9 2 6 Km'

(##$0.07%')
5.8 1 OkW 5 9.7 1 OkW 6 4.8 2 OkW

# $ AO 5.1 7^A 3 2.0 2 75A 1 0 9.5 4^A

(##$3.0KWH/A/d) 1 5 5.1 0 OKWH/B 9 6 0.6 0 0KWH^B 3.2 8 6.2 0 0K5VH/B

^L#-Mimz>#w##^L7toa, %&m#o^\r3^oi om#^@^#T&a#Kza %oT&ao

#2.25 $ ^ ( 8 KM)

@#(KM) | @ M M#(KM^ ) | #Bormm#(KM2) j
_i___ .....__. . 1

B m A #
:

1 9.0
1 :

3 0 0.2 7 0 - j j

St 1 9.0 ; 3 0 0.2 7 0
1 !
! 0.0 2 7 1

mm(KM) | m (M)
| ( K M 2- ) ( KM 2 )

1 1 °
10.0 !

! 9.77 ! 0. 0 9 8

2 1 3 -# 1.5 I
I

6.0 7 j 0.0 0 9

it
j

i
0.1 0 7 0.011

:

M JH mm(KM) (w) m#(KM 2 )
'

(KM 2)
......

m # jn 15. 0 3 0 0. 4 5 0 |

tt at 1 1 5. 0 3 0 ; 0.4 5 0 1 0.0 45



El 2. 9 4= # (#&#^@8Km)

2. 2 6

2 0 0. 9 6 KM^

: o. 0 2 7 KM%

: o. o i i

M jll : 0. 0 4 5 #+ 0. 0 8 3 KM^
.

0.0 7kW4i') 5. 8 1 0 kW

e # it m # 1 7 7. 7 0 KM%

#4! A o ( ) 5. 1 7

I 15 5. 1 00 KWH/D



2. 2 7 (##&^@ 16KM)

m*(KM) # M m#(KM2) mmmmmc KM%)

m tk m m 3 4. 0 3 0 1. 0 2 0

*
B m 1 9.5 3 0 0. 5 8 5

,& iii # 4. 0 3 0 0.12 0

B tt# 1 6.0 3 0 0.4 8 0

1 5. 5 3 0 0. 4 6 5

It 2. 6 7 0 0. 2 6 7

afi B& mm (KM) te (m). ##(KM%) mmmm#(KM %)

mtk a #m m 3 0. 0 2 8. 5 0 0.8 5 5

4 # . 3 4. 5 13.37 0. 4 6 1

i i 9 1 9. 5 1.3,20 0.2 5 7

1 2 3 • ^ : 1 4. 0 9. 1 9 0.1 2 9

2 9 3 3 5i 5 7. 3 4 0. 2 6 1

* It. 1.9 6 3 0.1 9 6

Jil m#(KM) M M#(KM2) KM %)

m 3 2; 5 3 0 0. 9 7 5

BB Jl! 3 5. 5 3 0 1.0 6 5

* jii 2 7. 5 3 0 0. 8 2 5

# jii 2 2. 5 3 0 0.6 7 5

S jii . 1 2. 0 3 0 0.3 6 0

ft 3.9 0 0 0. 3 9 0



(EI2.10 (K^@16Km)

2. 2 8

E 0 m # 8 0 3. 8 4 KM%

0 m # m # : 0. 2 6 7 KM^

mi&& : 0. 1 9 6

MJII : 0. 390 #t 0. 853 KM2

5 9. 7 1 OkW

e m # $ m # 3 1 2. 5 3 KM%

#7l!A D ( ws) 3 2. 0 2

9 G 0. 6 0 0 KWH/B

-5 5



2.29 fL # (^&#^@24KM)

%^ m MM(KM) # w m#(KM %) (KM 2)

5 1 3 0
!

1.5 3

tL @ 0 2 8 3 0
l
I 0.8 4

•■f- M M 2 5 3 0 I a 7 5

fA
W*. 1 0 3 0

1
1 0.3 0

& ft

C
O 0. 3 4 2

mm(KM) E M mm(KM 2) #w#mm (KM 2)

5 # 2 6.5 1 0.4 3 0. 2 7 6

12 # 2 8.5 1 5. 5 1 0.4 4 2

36 ^ # 2 4.0 2 5. 5 9 0. 6 1 4

230 "# # 3 1. 0 1 0.7 1 0. 3 3 2

231 -# # 2 8.5 8.2 8 0. 2 3 6

274 -8- # 2 0.0 5. 1 9 0.1 0 4

275 # # 2 6.0 1 0. 2 3 0. 2 6 6

^ #1" 2. 2 7 0 0. 2 2 7

'M jii mm (KM) 1 (M) j m#(KM 2) | 0m^#m#(KM2)

in 3 5 | 3 0 j 1.0 5 i

m 1 9 | 3 0 1 0.5 7

in 4 0 j 3 0 j 1.2 0

m in 2 0 j 3 0 | & 6 0 i

in 5 1 3 0 . | 0.1 5

* it | 3. 5 7 , & 3 5 7

-56-



13 2.11 #(mS4^@2 4Km)

E # M # 1 8 0 8. 6 4 KM2 ]

^ m m # : 0. 3 4 2 KM% 1
i

: o. 2 2 7 |

M JH : 0. 3 5 7 #f 0. 9 2 6 KM2 I

( 0. 0 7kW/m" ) 6 4. 8 2 0 kW j

^L E S @ E 1 0 0 9. 0 0 KM2 |

^AQ 1 0 9. 5 4 j

g ^ oi 3. 2 8 6. 2 0 0 KWH^) |

-5 7-



(3) )

Af;#: (wooD), #%##e
(8 T EE I), v-h (

B " 0, 8 " B « 0 ) 0@#@#$lje3# 

2.31 o=^i#K^L, m

2.31
(a) -Q.

WOOD STEEL R ° 0
8 * B ' 0

^ 7 - 1 5 # 8 0# 1 5 #

^ 4 7'— 2 1 0 8 0 1 0

f -f 7'— 3 1 5 7 5 10

m2.3 2 T^,6o a, #e * #m^j#mw#g^^b (b-j-6

%## ommea&jST# e, ^ ^ o

X a x b = 0m%m#
S1 8 2

2.3 2

WOOD STEEL B" 0, 8 ' B" 0

# # # #

10# 2 0# 5 0#

&W'6#wmm%m#82 , #@jgim#^o(^##+L^%o^#2.3 3T^So 

C(D^#KZ% t%%m#m#2 6,7 0 0 ha K%L6,1 5 0 ha 

#T2 3 # t, 4.305

MKWd%#&fb5o

—5 8 —



2. 3 3 B## %

ha
82 mm

ha
a ^

a %
ha Wo o d $ 10% Steel 20% BO'SBO 50%

Wfo 0 d Steel BO, SBC

1 8 
1 9 }& # a m # 2051.40 10.26 3 2 8.2 2 153.86 492.34 24.0 5 8 0 1 5

20 m # z # 3 073.3 4 1 5.3 7 491.73 230.5 0 73760 24.0 5 8 0 1 5

21 a, 2 8 4.2 0 2.84 45.47 1 4.2 1 62.52 22.0 1 0 8 0 1 0

22 A#, A # # 3a # 8 0 0.9 1 1 2.01 120.14 40.05 172.20 2 1.5 1 5 7 5 1 0

23 m *, m # a # 421.40 6.32 63.21 21.07 90.60 21.5 1 5 7 5 1 0

24 m, mnz,&mm # 1 1 71.1 6 1 1.7 1 187.39 58.5 6 25766 22.0 1 0 8 0 1 0

25 mm, MKmm# 2 6 6.3 9 1.33 42.62 19.98 63.93 24.0 5 8 0 1 5

26 fk # % # 21 01.81 2 1.02 336 2 9 105.09 462.40 22.0 1 0 8 0 1 0

27 23 3.7 7 2.34 3740 11.69 51.43 2 2.0 1 0 8 0 1 0

28 =?' A 1 fp ' | | Ift 3 8 8.1 3 3.88 62.10 1 9.41 85.39 22.0 1 0 8 0 1 0

29 6 4.91 0.97 9.74 3.25 13.96 21.5 1 5 7 5 1 0

3 0 m#, # 1 781.5 3 17.82 285.04 89.08 391.94 22.0 1 0 8 0 1 0

3 1 # m # 321 0.1 8 16.05 513.63 240.76 770.44 2 4.0 5 8 0 1 5

32 # ^ A m m # 9 7 9.2 3 4.9 0 15 6.68 73.44 235.02 210 5 8 0 1 5

3 3 A m # a m m # 1 5 64.0 6 15.64 250.25 78.20 344.09 22.0 1 0 8 0 1 0

34 2 8 0 4.3 7 28.04 448.70 140.22 616.96 22.0 1 0 8 0 1 0

35 1 78 5.5 8 8.93 285.69 13 3.92 428.54 24.0 5 8 0 1 5

36 2 61 6.71 13.08 418.67 196.25 628.00 210 5 8 0 1 5

37 2 3 3.4 4 1.1 7 3735 17.5 1 56.03 24.0 5 8 0 1 5

38 % $c jS S: 1 8.1 5 0.0 9 2.90 1.36 4.35 210 5 8 0 1 5

39 -t O # (D # B # 8 6 0.7 7 12.91 129.12 43.04 185.07 21.5 1 5 7 5 1 0

^ gf 267ll.49haj 206.68ha 4252.34ha 1691.45ha 6150.47ha 23.0%
n

r ... ,■ -> 8 % 7 8 % 1 4 %
I @#m# l :-------------- L_._---------- i_
— 3 V ( %# A 3 0 1 0 ^0%#0#fp]



(4) ■'r—xaf'f.f (4) C AUUS • ALUS)

mb, Rrn, 4bm, AfHT&6o bLO<x- 

^ Tam^o'f,C'#7|]«b(DRaT#b#m(Dm*mi26, 4b^AtNoA^%E(D'2 

#b#mom*#EW:A07)##LT^U, %6m^mEo##Ka# < <D AlW^gK ^ -c

lA&o

$7t, 4b@3%!WoA^%E(d:A^^2)^#, S^^K^y-cAili^W^^L-r^^o^^A^Aoi^^WA

Aoo^^U 0##^*)% %o

(a) tb^JltttE

2:omiZ<D3i/^^^B^^|g2.i2K^Tl, E, imiZW:-4:3'7x^yvP#

S<D—0, H SEttSSE^J©, ISEttS^iJ©, * n * p ih—^^MMK LAo

(b) A##E

^omETaim 2.13 K^f-e: & < i mE&mm^m, n mE^Ae#m—% 6 LAo 

H

2.2.3^om#^JE^T#:^LAAm, AUUm^aKm##^^ft^$o

m##%K z ^ t# & Ammu: i / 5 o, Amma 1/30 <b#A^

$^#m=Kz^-c#e,^7tmsr#bm#a^o#2.3 4os:6 <T^,6o

2.3 4 #1 m ^ # m #

m E
m m ( km 2 ) fjmwrag 

@# (m2)

|

nu
ll |

A Hi A UU # It

4b ! I 2 4 5 1 6 9 4 1 4 1 0
# 1
m 1 n 1 9 4 1 6 3 3 5 7 9 } 2 5
2 i
* i m 5 9 1 1 6 7 7 5 8 1 7

* ! 1 9 5 0 9 5 2

# 1 n 3 3 9 9 5 4 3 4 1 0
} 1 2

(*) ^ t- ^ =¥'—W# RTf Eit

±-t#m

(0.0 7kW/m2) '&fk~T%>
(#2.3 5)

( 3KWH/B/A)

^mG-g-wra t#2.3 5 KWc:<b <, m%E<b u ^

[2.3 5 ^Ac^$#o]##^AO^ZO:R±m%U##

4b#E#AAbE tb^WMA##

# m #
(m2) 2 5

—J5$§ oJitJt
(KW) 17 5 0

1 2

8 4 0

A P
ew

-s#m
2111 2 8 5 6

(TKWh) 6 3 3 3 8 5 6 8

—6 0 —



\

A

i m

x z*1-—-\d ,.-xrj!Sfif^"#Vs> a

/

/&&%K

—6 1 —



[1-2.13 ^CLU • 'XlUMMM
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-tomEm-rm

#pT#)& ^ ^ B#K LT#m ^r#CA, -^00:$^jf-dHrii, & O^EO####

1) ±#E' oommw#g#^rW:®m^^4;,iL^L7t6^6, ®#^^^c^L7t%(D, ©mam^btL

^:%(D<D3CP(D^'r3'U-K^e, 0 7K^rn\ b:-^m^LT

0.2 omt^^Tto

2) #;i oa^KoW-ca, ALUAk^l^AUJ#, #&, ^B(D40^%#KL7to #2.3 6

#, ^##wJKL7t^@o±i#E - ^o#TBge,^z $K, @#m;KW:ALU

6,719^2 sm? 0 0 omwK%^m

^wrmrn, 27^2, ^###, 1 a 9mw(-<-^m)

"5 v^o

1 (1 Tt^KT###) cm^T&^o

3) mzommKo^T#, M;n*%aKLA^, &^g)(Dm#w:m^T^<#

%T#%6 6%K#^K^LT^60^#A(D#^T^6o

#%#%, #RE, 52224 ha T^%##(d:3.655

10 0 9^2 T^m#m^7.0 0 o^m(-<-

^m) KMT# 60

4) ^3o@#%K^wcw:, %#, %#am, ##^%#KLT^a^^##tw:#2.3 7oz

5K#3o

(20*T^V-0^T@^#), 2 6.7 1 1- 1 1 2.6 7 0 ha T^m

##a% 500-31.55 omw(-<-^m)#@[KMT#5o $7tAmo/j\

#d:9 5 9 2 ha , ^###a6 7 0mW(-:-^m)6^^7to 

'Wz3 0(D*-T3' V—%(DT^)U, #K^WBT#^#BrK#@:^U

g:^,2)(D^^:(d:%(DaUT^6o

5) f 4-(l) [#g]

A3t:mTm#T#6^$;i/^-ai 6^m, ( 3 8 4^KWH/B )Tm^#M^W:3.2^KWH/

3.oKWH/e<!:LT#m:)6^u, #i3oeomm^$^^-^mf%^6^

Rrmtaao

6)

mm, M;ii%<Hom#w#i#T&&7t#), e^^^CAn; s^A)



3 0^A), A#$m(Ao; 10 0^A)^r#^L,

Wl-tWtLS. 8 1 0KW( 1 2 9. 4 4 0 KWH/B ) , 5 9i 7 1 OkW 

( 1. 4 2 9.0 4 0 KWH/B ) , 6 4.8 2 0kW( 1.5 5 5. 6 8 0 KWH/B ) WfilxD##%%%A|#E » 0

#m, 10-5 096)

%^#%#m#m#2 6. 7 0 0 ha K^tL, 6.1 5 0 ha (D#8#oT#'r, 2 3 0,^

m##w:4 3 omw(-<-^m)K^#'c%6o ##, -a##, A

A, ft#,

8) f—[AUuAk, Alii#]

Aemsm—%)K^-r#mw#g$( i/3o - i/so),

A^mEWJmwmmma-tw^z 5^2, 12/^2 -r, %m##w:i 7 smw, 8 4

m 2.3 6 g

1

A LU

A . liJ

It

it

# A

# A

ft

iM.

e z
^ m 1 ^ m

(0.07kW/V) I (0.28kW/m')

km 2 MW MW
2 5.6 0 3 1.792.21 0 j 7.1 68.840

1 1.1 1 6

3 6.7 1 9 

2.3 7 6 

5 1 1 

3 2 2 

3.2 0 9

6.6 5 7 

6 2

6.7 1 7 

2 7

7 7 8.1 2 0

2.5 7 0.3 3 0 10.2 81.3 2 0

1 6 6.3 2 0 

3 5.7 7 0 

2 2.5 4 0

2 2 4.6 3 Q 

4 6 5.990

4.3 4 0 

4 7 0.1 9 0 

1.8 9 0

3.1 1 2.4 8 0

6 6 5.280 

1 4 3.0 8 0 

9 0.1 6 0 

8 9 8.5 2 0 

1.8 6 3.9 6 0 

1 7.3 6 0 

1.8 8 0.7 6 0 

7.5 6 0

km2.

^ tB i t: — 2 ffl
(0.07k^m') |(o.28kW/W)

6 1. 3

4 2. 9

5 3. 4 

2 2. 6

1. 2 

0. 6 

2. 9 

2 1.7 

0.2 

9. 7 

1. 2

MW
4.2 9 1

MW 
17.16 4

3.0 0 3 j 12.0 12

3.738 j 14.952

1.5 8 2 j 6.3 2 8 

84 I 336

42 j 168

2 0 3 

1.5 1 9 

1 4

6 7 9 

8 4

8 12 

6.0 7 6 

5 6 

2.7 1 6 

3 3 6



2. 3 7

E ^ m #
# s

@ m
% % * m ~

^ ~ •* ffl
(0.07k%/%')

^° -
(0.28]#/%')

^ “ -* ffl
(0.071#/%')

- ^ m
(0.28k%/%')

(% #)
h a

2 6.7 1 1
MW

1 8.6 9 7
MW

7 4.7 9 1
h a MW MW

% % m 1 1 2.6 7 0 7 8.8 6 9 315.476 — —

(%#@m)
% ^ a % 8 2.4 0 4 5 7.6 8 3 2 3 0.731 6 1.2 4 2.8 1 7 1

ESSXSSI2
(

5 1.3 4 7 3 5.9 4 3 1 43.771 — —

\
Mim // 1 0.2 6 9 7.1 8 8 28.753 — — —

() 6 7 0 469 1.876 0.7 6 0. 5 3 2.1

(# #)^ 8 4 9 594 2377 3. 5 2.4 9. 8

^ m 2.1 7 5 1522 6090 6. 0 4.2 1 6.8

(#%) "W 9.5 9 2 6.7 1 4 26.857 — —

(2)

1) # a # a -? — ±/t-

2) 8as##i#Bf -

3) - ^^^4:-#^^#"#^####: '3^ h##

4) - ±#$#-#^4##^#=

(s) ,

^miomgTW:, ^^

1)

2)

3)

4) mmomrn

5) m%bm^

(4)

LTfUKrLTttOTMl^^o



3 & ^ ^ ^ ^ o#% t # A 6 K a ±i#m ^ ^ ^ 4f- K L^#

-to I 9 )±#f#11]#i@TW:^^#^mm@##0#^#KA < #r LW#A^t#A ^^



^ft'i" £ tj&W #'* & % o

mm, ##e,

(1) /^##^%#o±##^#Br

a)

(i#% )

b) #% k:^/%:tr<D^d<v h%#^

c) -^e^, mm, #mmmm

(2)

(3)

m^mBrAS

ibi'i&o

az$^-4r—h k- —^,^%o
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$m 6 2 3 0 1C

% # 1.5 0 4 X 1 0^ k/h

0T # # / 2 5 9.5kW

-8 2—



# v" T A

m ^ ^ ^

a g ^ #

^ m A a 4 o o r

S uti. □ 2 3 1. 9 C

A A a- 5 3.5X:

E
E n 1 9 4.1 °C

m A ^ m=

s m m ^ 4 0 ata

^ m m # 1 5 6 4 5 0 kg/h

m m m ^ 1 5 ata

M ' % t 1 0 7 3 0 kg/h

^
# ^ >"
aV A 1 2 0 0 ^W

M Sk m 7 2 0 0 yA 3 6 0 0 rpm

8 3—



± K# a: * * *

K 117 x 11 7 m , 58.5 m" )

10730 kg/^Ga =156450 kg/^

14 ata

12.0 ata( 2hr )
194.1 "C400 C1.28x10? kcal 

318.7
1200 KW

1.28*10?kca(
318.7 650 mmHg
( 1 hr)

—tXj— 0.64x10 kcal —IXj—
231.9% 53.5 T

ON - OFF a# 0.202X1 0» tg/h (max) 
0.46x1 O^tg^i (max)

4Hr 1.8 5x1 O^g/h

03.24 1 0 0 0 kW Wt 0



(2) 10,0 0 0kW7'7X h©*%#

1,0 o okwy?y 6^©^%m^^i 2,000%

Lfc0

(a) - 7"

# 7 (Cl 0,0 0 0 kW7' 7 x h o

(b) WM.A' *7°

#8(ci0,000kW7°77hog3Ktt:#^^i-o

# 3. 7 10,0 0 OkW 7°7 x h ( - 7° )
©SS^fctirSi

ffi Jj
t' - 1 2 MW

( MM© 8~1 6G$©
)

mm#

mm#m= /

\ timSt
0(5#

- kfx

4 4. 8 a t a

4 4 3 1C
5 3,5 10 kg/h

— %0(5#
J±tl

(#mxgmo)

m#

4 0 a t a

5 2 2.4 %:
4 8 0,830 kg/h

##7 ^

%©A#-g

2 9 0 %X 2 9 0 %%

5 %X 5 %

2 7 9 2%

^ 7 1 4 5 %

# # # a 4 0#,Ib1^

# ^6 # $ 19 5#

# # ^ f z. - 7'^IJ^^:

f##

3. 2. 4 # ^

(1) ##m^©7'7yh^(c^f-## ^

(a) ^-t^xm$©^m(cj:6^# *

-ae(cf-t'y^kw.-k:'yAnmmm& ^
1

7):?gV^@#<,BI3.25(c^-t:'x^(cj:6 ^

#3.8 10MW7°7yh(^m^-7")

m ^7
t:° 1 2 MW

(MM© 8 — 16W#©-

m m# cx
3 6 a t a
4 10 r

0(5# 5 5 6 1 0 kg/h

# #
3 6 a t a

c ) 4 15.4€(i@#)

ma 5 5 6 1 0 kg/h

## 7 ^ Kjt;^ 2 8 4 %X 2 8 4 %

_ x-%©^:#^ 5 %X 5 %
" ^%m

2 6 9 1 %

^ 7 -i^-g 14 2%

# # # a 4 0#HE^

# ^ ^ 19 5#

f- - - 7?IJ

61ata485°C

43ata440°C

36ata410°C

26ata350°C

f-k'>Aa^(^ "C

8 5
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(?)

T3:#WAG#3) < " I #- 6 6 f #%#«< 0 9 I

'^93-% 1^-6 ^ > $ '%? ^2 9%f9 6 f OMf 0 0 2

0 0 O'O 0 I ZilW '^9rif9 0 0 2 #3-3 ? g.$!0 - 6 ^

$.^!- 6 f (8)

4:@'?m#CLQ) 6 $1^, ^ ^ G

% # Y4 '^) G T9^4=^ Q G 2^^ - q^>,0w g X ## g 2f##0

x^x.z:-^m^MM 0 0 0'0i ^a.#*

#### 12)

og/%

^ ^ 5|I!5^3I?eSW
92'em

o. m ^ m
008 062 082 022 092 092 0?2

-2 0

(#002^#^#) -8 0

P

8
.#

$%0#^ (3)

°v42%

0#

^BIOQ

"^^#%%"y#?a o 2 '3g@3 024

#@fXlf^W0^^9g. °M3-3 9 2 2........B1E9 2 '38? 2..........eie

9 8 '3 8 9 2 ......... B:eg^ '3 9 2 2.......-e:eig#g^[W#(2,^ '4$^^WW^^^^3^^ 9 2 8 g]

'# (A)



10,0 o o kw#&7 7 x t ^ a±)fi.6 o L ^ u ^ ^ o^ B , 7t a (D#^r#

m-f j:

(5) ^^T^(D###lco^"C

^bf-6o W/^o D , 3

El 3. 2 7 o ^###c j; ^fL^lOOOkWyxxhK

^%!R^mAO<D

-8 7



T T
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s

(l)Z##m, (2#mmm, (3M%,

#^_, 9o uy$f 4.1

4.2), {k#, h c -t^ >- hz#) o#A( 4.3),

I • c « , ®-f-7'/'' A 7<Z#<D#A ( 4. 4 ) , #E#Z ( 4. 5 ) fcO % sc. ;f JV 3f - <£>'< ^ - /i 'fcfl&Jzfflv

c2:(cf-6o %^m4$#

4.1 #@^j±##^jmoRr#ge^N±6m&

#4.1 , #4. 2}Z^#04

a, 0%J^T2:t)fA^&6o ##,

<D5txD8 0 - 9 C^'7r^0CO#^^%^^y#*&66C6^&6o

^#m^m#^^(#4.2), fc#, m^^y, ##

#m, ^#a, mm,

j^ZO#g(-Z 0

—8 9



#4.i 3

* * ( %#A 3 0 AJ^±
^ 0##^T )

0^L^A##(C
% 1^ ^ ^ # m m

( R & ) E

^ ^ 4^ - # ^9 # #
(jnAfWf-"? h ;;

(R&) F

-§-x 100 (%)

A # ,% 2 0,5 1 4(10*//# 2,5 0 0 (lO^kcal) 3,1 00 (lO^kcal) 8 1

@ # 3 0,7 3 3 3,7 0 0 ' 4,10 0 9 0

m - ^ y 11,711. 1,4 0 0 3,7 0 0 3 8

<b # 2 1,0 1 8 2,5 0 0 . 2 7,9 0 0 9

s#- 2,3 3 7 300 6.1 0 0 5

1 7,8 1 4 2,10 0 8,5 0 0 - 25

# m 3 2,1 0 1 3,9 0 0 4 7,7 0 0 8

# # ^ # 9,7 9 2 1,2 0 0 1,3 0 0 9 2

# # 9 0,2 2 1 10,9 0 0 4,6 0 0 2 3 7

%z 0 M 3 0,8 6 1 3,7 0 0 4,8 0 0 7 7

It
c ]ms####

2 6 7,1 0 2
3 2,2 0 0

[3 2 5 (10« kZ) ]
1 1 1,8 0 0 2 9

& . . ...

® e'M#0.23k%/W, 7-0.%,n-0.1.6k%/&f

2:#A/:o

Q ( kcal/6f) = 0.1 6 ( k%/^) X 86 0 ( kcal/lcWH)
X 87 6 0 (H) = 1 2 0 5 4 X 1 QG ( kcal/^)

® h v y^A.(^^4 8#mm), co

#k#M@#04 0 , L"C#^L^ to,

(5)

(6) S###^ 9,9 0 0 kcal/^



#4.2

* , (##A 3 0 A^±
% fg ^ #

( R B ) A
% ra # m m # #

(R B) B

-^-x 100 (%)

# PP 20,5 1 4 ( lO^^f) 9,0 0 0 ( 1 0"kWH) 5.8 0 0 ( 10« kW 1 5 5

# # 3 0,7 3 3 13,5 0 0 8,6 0 0 15 7

% /\ JU 7“ 11,7 11 5,1 0 0 1 8,2 0 0 2 8

<k # 2 1,0 18 9,2 0 0 4 9,6 0 0 1 9

S % - PP 2,3 3 7 1,0 0 0 4,70 0 2 1

■=f M # pp 3,8 8 1 1,7 0 0 1,8 0 0 9 4

m #| • . ± 5 1 7,8 1 4 7,8 0 0 1 2,7 0 0 6 1

8£ m 3 2,1 0 1 1 4,1 0 0 6 0,3 0 0 .23

# fek m 9,7 9 2 4,3 0 0 2 7,10 0 1 6

a # 7 4,5 8 1 3 2,7 0 0 21,000 156

O # 4 2,6 2 0 1 8,7 0 0 9,8 0 0 19 1

tf- 26 7,1 0 2 117,100 21 9,6 0 0 5 3

B

L^o

P (kWH) - 8 (K) x 0.0 5 (kW/%0 X 8 7 6 0 ( H)

(s) oamL^o

w (kW) = 8 (^) x 0.0 5 ( k%/W)

di mmaAm, ^#4 e^mj (-z6o

® mo4 6%mJ

® @#04 6 wu



4.2 ^

*$ -###%#&#=.<> 0—<)<z)K#:3rfT&5o

i # ^

^l^XUm = lO^

7.7 5 X 1 0* ^

20X10*kW

(@mmmm)i5atg, 2ooro^mm 2 3t/h

(Zl.5 X 1 07 kcal/h )

0.2 3 k^

o.o7 k%/&f

0.2 7k^f ( )

7.7 5 X 10* W X 0.0 7 (k^40 = 5.3 5 0kW(-<-^m)

7 7 5 X 1 0*Wx0.2 7(ky^)=2l,000kW(^-^m)

^ 20X1 0*kW(->^L-(-^m%#'%:2.7 %, - ^^^#^1 0.5 %(C7@^-f

7.7 5 X 1 0* W X 0.2 3 ( k^W) = 1.7 8 X 1 0* kW

— 1.5 3 X 1 O7 kcal/^h ( -< — )

5.90Xl07kcal/b(^-^m)

(b%&o

IkWh SR^L-C

5 ( PKkWh ) X 2 1,0 0 0 (k%) = 1 0 5.0 0 0 M/h

8 0%, 1 0,0 0 0 kcaly/6, 20Py^'Tr&52:L''C

20 (P^/Z) X 1.5 X 1 O7 (kcal/h)
1 0,0 0 0 Tkcaiyk) X 6.8" 3.7 4 X 1 0* (P9/h )

s (py&w h ) x 5.9 X 1 O7 - 1.5 X 1 O7 
8 6 0" X 0.3 = 8.1 X 1 0* (P^/h )

A#"? 1 1 8,40 0 (P^/h)



4.3 ft#,

4. 2^<LR C<2Ka't:^m<t:#%#(-^kr6—^J^L-c-t:/x

%#m#

4 8 0 X 1 0^ ton

I##m 20X10^%"

1 o 5 kWh/t on

soz/ton

ormm# (4 2 % 6)

A=20 X 1 0*X 0.4 2 = 84 X 1 03^

^l##(c Z 0.0 7 kli/^cbT 6

p = 84Xl03x 0.0 7 = 5.88 X 1 0^kW

P = 5.88X 103x 7,0 0 0 = 4 1.1 6 X 1 0" kWh/%

Pac=1 0 5 X 4 8 0 X 1 0* = 5 0 4 X 1 0"klYh/%

4 1.1 6 X 1 0" 
5 0 4 X 1 0" — 8.2%

Sxlm#-S^ 5 R/icWh £~t %> t

4 1.1 6 X 1 0" X 5 = 2 0 5.8 X 1 0" P^^

= 5 6 5 X 1 0" p^/g

= 23 x 1 o3 py% «>^6o 

?%3B#3# 0.23k^, ^W#$t40%^i'6(L

0.23 X 24 X 0.4 =2.2 1 k^fg

= 1,9 0 0 kcal/^B

q =1,9 0 0 ( kcal/^fB ) X 84 X 1 0" (^f)

= 16 0X10" kcal/B

Q = 160X10"X7000X365/8 7 5 0 

= 4 6.6 X 1 0* kcal/%

4.32X10^kcal/#

r 4 6.6 X 1 0» 
4.3 2X10^ 11 % <> %6o

m^^#ei 0.0 0 0 kcal/<6, ##ft3rl 5,0 0 0 pg/kf



4 6.6 3 XI QG ^ Q Q x 1 03 = 70x10= M/%
10

20 0 X 1 0= 

8X10= M/% ^

.4

(1)

(2)

c6oo°-120o°oozg&mm'tm'o,

$^:24 2: 0 ,

4'EO^#:^'!: #%(Dm#^3 0%(c#^f6 9,0 0 0 MfT&&o I#

(D@#<D|>ggRO##^#4. 3 IC^f-o $^%#Ai^OAiST#^#4. 4 K, B#.#A#OflJ^E4. 1 ^.^4. 2(d^fo

#4.3 #4.4 i # ^

m % 3 0%

aS m 15%

m m 15%

m m m 2 0%

a to # 20%

& ft 10 0%

% # #. # # xK * e ft

#g*/e f %^F #g#/B 3P%/%

m % 5 75k*H 2 0 8 0k* 2 5 0 O k* 2 300 0k*H 9 5 0k* 3.0 3 0 k *

^ m 3 75kWH 1 2 5 0k* 1 6 0 0k* 68 0 0 0kWH 28 5 0k* 4 10 0k*

* lk*H = 86 0 kcal "%:! :LVk#'t:(b6o

&iUi&(D:I:#6S5 : 3 0*-l 3 : 4.5, 13:45*-

22:0 0(D2^#.ej^mmL-cv^c2:(-)^m:L'cv^o

— 9 4



04. 1

^1.0 2:

—9 5—



(3)

2 3kM/Vy^-r^(D%#^#^r3 0%^f-fL^, ^|##^ 

^'y^-r^icj^'to. 0 7Wk^Z>*#3:#&&<^'-f#'&o ####&-

#4.5

m #
(^ %m)

^ ^ # ju m % ^ %

WMBISjJ MWf mmz#A# ^.mz#^

# # <D m ® 9 00 0%f 6 3 0kV 0.3 0 3 0.208 0.5 0 4 0.154

lioIS+iii^S 1 9,5 0 0^f 1 3 7 0 kW 0.6 5 9 0.4 5 2 1.096 0.3 3 4

# % A # 3 0,00 0^f 2 1 0 0 kW 1.0 10 0.6 9 3 1.6 8 0.5 12

fOj l.*i 0 %, $%5 0%T^6^, Z#^^:

^iSr<!:L''CHX%9Z0±#v^%)-c&6o

6#fym#eo#&o.2 8k%/W, 4^a

&O#e0. 4 2kV/^^L-C##:L^o ^ 

fuel 6 6,

f)#e, z#og#(c##^@^#@ffL

A^o-CV^o $/:mf^(Dt:'-^e(D^^

(4) Fnl®/1^.

co^mc^^^a, z#om@^(-

4.6 prm^m^ ( ^)

z # m ii
( t:° -

(A.)

6 Brails 4

B/A C/A

M * 2 5 0 0 kW 2 5 2 0 kW 1.0 0 8 3 7 8 0 kw 1.5 1 2

# # 1 6 0 0 kW 2 5 2 0 klV 1.5 7 5 3 7 8 0 kW 2.3 6 3

c & i.)
(b -& o

(&2.
0.28 kyW 4^^a&(D#^<o^#a^ 
0.4 2k^W 2:Li:#f#:L)t:o

##a#e3 fit &» D, 6 ;=. % 5 „ & % ^moz#^#mg#

k° - f B$<D,&: ■ sxS"i" fra,

4.5 ^ ^-0moRr##KB#-f 6-K#:

(1) #^e^z#mz(-##L'c%i#^^^4:-^fijmi-3ZL'-c, c^)

(2) z#c&4f& J:^=f )

mzo#g^^#4.7 oa xta#m (k^) -ex=s (7^) x 0.2 3(kyW)

—9 6—



X 0. 3 = 8 X 0. 0 7 (kW ) (

#4.7

1^
mmm't
m±mm
S (rrt)

X
8 X 0.0 7

(KW)

(l)*

(KW)_

(2)**

#.#
(KW)

-y ***
(2) 09

#Boto

(2) X
Y

X-Y Y X
d)+(2y (1) . (l)+(2) (D+(2)

A 2,7 7 0 19 4 5.2 0 0 9,4 0 0 1,8 0 0 0.6 4 4 0.1 08 —- 0.1 23 0.013 3

B 3 0,0 0 0 2,1 0 0 4,3 0 0 1 1,7 7 0 9,7 0 0 0.7 3 2 0.2 1 6 .. — 0.6 0 4 0.131

C 8,4 0 0 5 88 1,8 0 0 3 00 300 0.1 4 3 1.9 6 0.1 60 0.14 3 0.2 8 0

D 5 5.70 0 3,9 0 0 1 8,9 5 8 3,0 0 0 3,0 0 0 0.1 3 7 1.3 0.0 4 8 0.1 3 7 0.1 7 8

E 3,20 0 224 4,5 0 0 5,3 5 0 5,3 5 0 0.54 3 0.04 2 0.5 4 3 0.0 2 3

&) * #mms, ;!:

** ) , (am#^), < - ^- - % ^

"T:#6 L'cm^um'f 0±# < 0. 4 - 0. 7 C 3 M: COTRS 0. 4

Sv^otrft# OM^-'itO'fZ.U}^. C 'trti^^SflJffl,. o t: A#€> 0. 3 V'fc o MT# 4. 7 (car#a

&(!:, 0 O TmTOt <DM:^R&#^ljm'C%'& t<D

f# t oOO^: Ojt"C$&o (i)+(2)
S"^f ~M.^J -i^M t Oit t?.,-TiY^— t ^ -

Y - v XOit^^6o ##(c ' ^Y' - ^ >1 0#^K0^#%L"C,

^4F - 6 L-cm^Um 0 t # 0%^ ^: A%±M^2: OJt-e& &o J^JkOKm^^'C t-f

W: D 4.1 j; 9 fc#mW#M#8 J: t) 3 Wc/Jsg % t Ole %3wr#gj&^&6t»

jZ;v\#a(ct)^: <, —j^W:o#g0#A" L t%o ^ 9

^J#T 6C2:^"e%&0
(1) ^ ^ - #.#0#IJ^7):± #.V^ t O^#- < ,-.j^(2T =0 5- o. 7 ( 0 , D&Oif

^"C)"C6%o

(3) ,,\T,m 1 - 0. 2@g|c&&. o$ D CO#Ol^lCj>T/^-CMA^^^4f-^#Oi 0 -2 0

4.6 M H* / ■

6#e, <b#, Smyrna,

H/Js-gV^:, ##, -08 0 -9 0% D

— 9 7—



#0#^, 5.4 0, 0KW(/<-^m )-2 1,0 0 0 KW(

L^L^m(-z!)mm#^e#A6#ei-^i.5 x io? Kcai/h (-<-^m) - 

6.1 X 10? Kcal/h ( ^-^m) 0%|C#mf&o

2oxio3 m/h -k^x h%#oz9&m<b#z#o#e'rw:A#m

#^#0^8 -2: 1.1

Tx<i ^±#|CKTL#^-e3 0-5 o % ^,#^6.
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#4# #

$mrm
= 1/ f §

^ #t . 5 8,2 6 2 : \ 1,1 2 6,7 0 3 1 9.3 - 26 7,1 14 4.59 9 5 5 ^ 2 2 7 ^

5 0 0 4,8 3 5 1,4 0 4 0.29 : 1,017 0.2 1 1 4 10

5 0 0—1 0 0 0?// 5.6 1 3 4,2 8 9 0.7 7 2,6 3 7 0.4 7 3 8 24

1 0 0 0-3 0 0 0%f 1 4,1 9. 5 2 6,7 12 1.8 8 1 3 7 8 5 0.9 7 9 3 48

3 00 0-5 0 007%" 8,542 3 3,2 5 5 3.8 9 1 4,7 0 5 1.7 2 1 9 3 85

5 00 0-1 9,4 8 4 6 8,3 7 9 7.21 2 5,7 8 0 2.7 2 3 5 7 13 5

l^-3^%f 9,6 2 2 1 6 1,7 9 2 1 6.8 4 9,6 2 9 5.1 6 8 3 2 25 6

3 7:- 1 0 4,2 6 6 2 1 8,7 1 7 5 1.3 5 5,8 6 4 1 3.1 2,5 4 0 6 4 9

1 0 73%fmJL 1,7 0 5 6 1 2,1 5 3 3 5 9,0 1 0 3,6 9 4 6 0.8 1 7,7 7 1 3,0.1 0

(* o )



100

2 # i

m # m jgu

#' 1,126,703 26 7,1 14 5 8.26 2 1 9.3 4.6 9 55 228
6 0,347 7,0 4 8 1,780 3 3.9 4.0 1,6 7 8 19 8

5.7 86 1,0 30 37 0 1 5.6 2.8 7 7 2 1 3 9
f 8,36 8 1,4 3 2 494 16.7 2.9 8 3 7 14 4
% 1 3.0 5 3 2,229: 7 54 1 7.3 3.0 85 6 1 4 9
a 17,43 2 1,367 4 82 3 6.2 2.8 1,7 9 2 13 9
m 6,7 4 2 1,697 707 9.5 2.4 4 7 0 1 19
B 22.0 24 3,559 1,018 21:6 3.5 1,0 6 9 1 7 3

39,717 6,184 1,2 3 3 3 2:2 5.0 1,5 4 0 24 8
* 28,7 5 3 5.0 6 9 1,085 2 6.5 4.7 1,3 12 233

17^58 4j609 1,21 9 14.7 3.8 7 28 188
3E- 37^30 1 0,4 3 2 2.749 1 3.7 3.8 6 7 7 18 8
# 9 5^ 7 5 9,7 9 4 1,3 7 2 4 0.7 7.2 2.0 1 5 3 5 6
&T~ 3 8,6 88 14,85 5 6,460 6.0 2.3 2 3 7 1 1 4
ill 6 6,41 6 19,771 2,8 5 5 2 3.3 6.9 1,1 5 3 34 2
# 3 2,671 4,843 1,5 3 4 14.8 3.2 7 3 3 1 5 8
ill 2 0,902 4,9 8 8 771 27.1 6.5 1,3 4 2 3 22
ill 9,491 2,9 76 640 1 4.8 4.6 733 228
# 3440 2.26 5 620 1 3.6 3.7 6 7 3 1 8 3

3,6 7 5 982 394 9.3 2.5 46 0 1 24
e 1 5,255 4091 1,5 71 9.7 2.6 4 8 5 1 2 9

25.13 2 6,7 5 5 1,26 2 1 8.5 5.0 9 1 6 24 8
4 9,517 12,29 5 2D 6 6 1 9.6 6.0 9 7 0 29 7

^0 1 0 1,9 3 6 28,1 87 4:82 2 4.4 6.7 1,2 6 8 3 3 2
gr 29,16 8 5.8 3 7 1,0 0 5 2 9.0 5.8 1,4 3 6 287

19,218 4,204 672 3 0.1 6.3 1,490 3 1 2
1 3,3 81 4,740 1,27 5 1 0.5 3.7 5 20 1 83
64,397 23,559 5.85 8 1 1.0 4.0 5 4 5 19 8

m 6 6,86 3 1 7,9 5 5 2,7 26 2 4.5 6.6 1,21 3 3 27
A 4,6 3 7 1,4 4 8 406 1 1.4 3.6 5 64 1 7 8
iii 1 1,5 6 3 2,7 45 478 2 4.2 5.8 1,1 9 8 28 7
% 3,5 20 877 343 1 0.3 2.6 5 1 0 1 29
# 4,923 1,18 5 368 1 3.6 3.2 6 7 3 15 8
ii 4 2.9 7 2 7,319 1,17 4 3 66 6.3 1,8 1 2 3 1 2
B 3 4,50 0 8,6 5 3 1,417 2 4.4 6.1 1,208 30 2
□ 3 2,118 5,212 653 4 9.2 8.0 2,4 3 5 3 9 6
B 7,7 0 5 1,5 4 3 522 1 4.8 3.0 7 3 3 1 4 9
ill 12,0 85 2,4 37 672 1 8.0 3.6 89 1 178

1 5,5 7 9 3,6 0 7 688 2 2.6 5.2 1,1 1 9 257
£P 3,3 5 6 978 375 9.0 2.6 446 1 27

4 3,5 51 9,5 5 0 1,6 9 6 2 5.7 5.6 1,272 277
s 5,26 2 1,37 6 379 1 3.9 3.7 6 8 8 1 8 3

5,6 9 2 1,5 5 3 379 1 4.8: 4.1 733 20 3
* 8,6 5 7 1,814 465 1 8.6 3.9 921 1 9 3

1 7,1 6 3 1,9 27 323 5 3.1 6.0 2.6 2 8 29 7
7,36 2 1,29 5 300 2 4.6 4.3 1,2 18 2 13

& 5.316 868 370 1 4.4 2.4 7 1 3 1 1 9

dh M

75

6
7
8
9

10

til

11 
1 2
13
14 
1 5
16
17
18
19
20

5

U-i

21
22
23
24
25

IK

26
27
28
29
30

*
&

31
32
33
34
35

j£
ill

36
37
38
39
40

mo

41
42
43
44
45
46

RR
±

JE
c * ^ ofy



5.1.1 ± A ^ #

±!#&§8mc/^-T A^mfk-glT.% ±"CKaa*og#I), j: it-tfib o##' it

&OZ5 5Km&#*KA#MK'f5/&K,

%K#^Kcwc,

± %##K^±-c# z ^o -tcc, & 2:-ca±t##^mix^7- AO$cm&^*

5.1.2

±#^##^^7-^7)#^^^ 1% ##& %w± Lt ju-uz, #^o#

(1) H9%Pt!# (development test )

(2) g^K#(type test)

(3) %# ( Hj# )K# ( routine test )

(4) mb(^)#m(field test)

&:KP>gS#7y;?^fbJ^TOC6

§M%LTW<_kKi&#6 3:K5@W'C, -tO#&^OB^KfGC'Cmg^^'CW<c -to#C#M:#^KjZ;#K:6it!),

T-^%#K%(D6^5!)o 2 it, ^T<D#K#7y^K^wc

Kasa3 #^K 4?#ig@%!#&4pK#&fN%g^3K%o irO#^W@ir^'56

6i:8^6L"C^:W-A^Km6L'CfT^li%o

^it-to^K-oWit^A^D'C^c-c,

& t a####'?#) % & 6##3:#it% Wo Lit:6: = w

M^j^^frLTW<K&itc,-C, ^r<DP*g#K-OWC 

±it&Oj:)it^j^W!,

±##^m^-rAO^K6^^-C, M%7 7:?fO;&6o'?&5&tKeBy^#''C&5 5o

—10 1 —



5.1.3

##, ^#o#^A'&a#L"CWk%

&D^#:K^36 6@m(OfE#7)##6t5 %

[A]

(a) :

(b) :

[B]

(a)

(I)

(ID
w ;

(i)

(ii)

CC]

(a)

(b) a. - y

(c)

0) =r y d<—^ y b 

(e)

CD]

(a) '

(b)

(c) mu#mm 

@)

(e) fk#mm

K±o^mijK:%^ -c, *fr $o

5.1.4

##&#%###K#K#^aw:yAtL-cm±w-c^@^^

L^L, ^^O#0'Cm&'f%%O'C6%a^, ir&a'P>#C>:h,

2 7t;WDA35##&!&E(!:'f&o

-102



%^(D#g5Kc^'C^A^ 49#

@S#-\#frL"CU<W0Vto LA'L,

%OA'%, ^&A>ig#i3iL%49met#^#o#

L"C^4'K##L,

^-gK#^#C#ir<D%0'066o ^L5^, ±^A^W^l###K^'gfL'C#*^4^#L, @*

L, &0/&K"3^-c%_l:aG(DZ ) < %6?WK R#K@#BK^

5. l. 5 #M#K# '

6, m##oM#^Aip^%o Am^my^TA-ca^m/r^fb'f 6A^##=^##<LL"cw%o^

% 2:t t, z i) < %o-c,

«t j)#F#"g ii,%o %K Wc##K#^

#%a, a#Mom$^WK^%^@K#&T##0^fb4#^Kg§'f6 %0^66o L"Ca#mo^7"

iT636fTL'C#Wn^#&K-oW"C(D#W%^E"t&5$o
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%o"r, #WS<D#g^fRU:07tj6K%, ^^--vi/^r^y

-g T 3 y d^- ^ y h #& * i: OB^K j: %K#K Z!) t ^^RT^"C

6^A6d m^^7-^K-o^TO#EW:7 -f rm#KJ:%<D^^"q&6 !)o

5.1.7

±1###%% ^ f A — ^r#6 L "C#^, J: ^ 0^#f" % :&.&

w %###m

4^—#(##<!: L"CCO%#%^##W:-g^T:^% A:6WA%o

##%"% <k %KK#&^W^-y^7-cT&Z 9o

(i)

(ID
#

(V) ai/jff—om##Bo#mE

(b)

^K#K^W"C^#:6)5: %(DM^^^-^##6L"CO±##3U/^ )o

"C@m3:h,&:%;# (y-7-^^ -L/-^ b^K-oW'-c^^'g^^y-^^^

V* o

^:@(j#(D g^^r^Uf" ^i^%.<Z) j: 9 K^: 60

(i) y —7 ?i/.f Z#3g##7^Wf#<Z)#mE



(c)

b/i/—y^###g, ^5:

#&%K#tir0B 9 K6 %o

(I) 4&#R###o#&a2#F#

OD

(lid #&3# - #^5#%^0#E

(d) UStoBtB

(I) #Sm##<Z#mE

(ID #####0 ##p^0#^,#^

(e) #W%K#

(ID 8&/i'—yW&4=E:%KZ %#####
(ii)

(p)

f!ltL-c»:0Z)^%0^#AP)i%%o 

(I) %###%

^ h^w:#Km%gw:

MWt^^b ti%0

01)

—10 5 —



5.1.8

%Wo

(a) K#B^O#%

(b)

(d) #jgC/^TA(DM^

(e) #%mm o#Fm&o ^ mf b

# P) ii yt^m 0##d:-eoaim^B#t±5#m6#GL%W#aK#,-t O#### O ##& * gg ^ L * ^

5.1.9

±1#^^'TAO^^-ca%^0##0^"C# <#A,'ew%01r, #r*K#@0####0#8

6 % 5 5 o trO^ %)'f), tit 60## t K#^ Lm#f"

%t LWo ± vt&fL&o&o#, A®m#A^^"c^#6^ c^j), j@g#o#tft6

it% 4,0%)^^ <% V^o & t W:a#E6#!l#K^cTC^

%t#A6^,%o

(a> V--7—^i/—^

s.i.TmK^^jc^K^mm^m^-rAOM^Kdi^^mwL^Rr^-c&^o

6) . # ##

5.3 K^"C#^mW:##6###K%L'C^ 9 t t^#A6it%o &0-C, -tO##6<)%^

1 0 6-



5.2 y — 7 « y $ —j*

5.2.1 ± A ^ #

lb, -t(D%rf]g#0##t^#^KmW6&6e#C^.%'t:&5 9o

y —7'^:=-T/—^KWS&tWt'-c^&o

%#^A'ib%#%#m(DA^ib%^#Oy-7 " i/3

K#^ ftT w%#^o%####=<%> t>6o"C&66L%Jg^a^ w ^ # A e, ^ %o ir & "C ^ 2: "OW: 

y-7 - i%3

A#-Oi, y-7 - i/3 :,i/-^Kow-r#g#j5 t 6%K##K±#^^%^'fAK#K^L'C^#K%%#@ 

oy—7"i/a =.l/-^^-oW-C, -t(Z)K#B#7, *^(€O^T##t#366o

5.2.2 8#<D:W

L% y-7 ' i/c =.i/--y« yo^eK^mLT^6 6

dv^v^Hv^o

•feiS® (Color temperature) )o

!> j —(Wien Pi aplacement Law)

. 0. 2 8 9 8
A m =------ ----------- -—

T

PT###(Visible Radiation) 380~400nmA'ib 760'~780nm<D$B@C#^<D:Mk

-10 7—



( ab sorptance or)

^/ufc/fryQjjSifj-jfcllJ ( Ki rchhoff Law of Radiation) ±i<D$M t MM. L, 3#

e k +(T) = a x (T)

##: (Black Body) -t<Z)@k^or

aA#gK%L"C 1 K^LV^o 4r^n*70&M(|K 1

MikMM&M (Black Body Radiation Laws ) ^ 7, 7°y 'Sf, p 4 — y&X #o

=* !? 7 — ^ a y M ( c o 1 1 i ma t i o n Angle ) izMJtWt ^7' 7~ ^ 1b0Mo

a') 7 — ^ (Collimator ) f

(Collimate)

#SLW( Scattered Radiation )

^AkMCUltraviolet Radiation) 10nmij)^W^g#<Z)%#o

( Foca 1 Length )

Xf7 T y « tf^'7TypfegIJ ( Stef en Boltzman Law ) KM#A

® = OAT*

(7= 5.6 6 9 7 X lO^Wm"^

Tfc^likM (Inf rated Radiation) i j? 'ifcMri'M t, ^ 0.1-mi i?

( To ta 1 Radiation)

^me(Air mass)

&16L, 3S#^"0#AM#%6:W#ao:&'f##K#L±^LE#W±#:Oi5K#;b3:h.&o

1
m =----------— cosec &

ain ^

-1 0 8-



iz.W}JtW& y'*r (Solar Beam Subtense Angle )

AUbfcilAlhtA ( Solar Beam Incident Angle)

Solar Constant ) AS,iWt"CAIN"

C Monochroma ti c Radiat ion) #—

(Astronomical Unit, AU)

(AU= 14 9,5 9 9,0 0 0 km)

:5BiS ( Transmi ttance » Transmi ssi vi ty, I )

B M (Insolation) ^ AtE#AI####o ( 3lln fri i nc omi ng solar rad ia ti on <Z>B§)

#%M( Thermal Radiation)

(Gray Body)

( reflectance, albedo ) ##:KA# Ito a 1 d e d o id: A

7'-y<%m( Bouguer Law)

E;=E;qe-a^

(DEEH'trS) &o 7 b • tf—7OjSfllJ ( Lambe r t -Be e r Law ) b.Vf-h'ZiiZ) £.1 4&> Z>0

KLEi 5.i#m

APPARENT SOURCE

SOLAR BEAM AXIS

INCIDENT ANGLE

SUBTENSE ANGLE

ARBITRARY POINT

TEST SPECIMEN

Geometrical Relationship of Solar 
Subtense and Incident Angle.

y^yfO&mCPlank's Law)

#(D$ j t j +jj JM; jMj#,

Ci z i
j* ^exP (Cg/;T ) “1 ) JA

— 10 9 —



C%= 3.7 4 0 5X 1 0-i*Wm'"*

Ca= 1.4 3 8 79 X 1 O':* m°K

(Dispersion ) 4 ? h # h J'sOQz'f %>IMS

=t~ i/— <£>:£Htfe£; (Cauchy/s Di sspersion For mu la ) K X hii%>0

B C
N ■= A + —■ H-------+.....................

L&"C, A, B, c--"

&M £ir> foti%o

%#$# ( Ra d i a He e ) ^ i)

8 r-:'C&5o

( Ra d i a n t Efficiency of a Source of Radiation) i^S"5 frJtWJlK

Radiant Intensity)

(Radi ant Flux, Radi ant Power, @)

%#:& — o

MMMSt ( I r radiance, Ra d ian t Fl ux Density ) &> 2>JSKAM'f' BoStCSIJ^ it %

(Do
a®

E =--------, Wm~2
a A

tkMMMQXs

%##MU( Radiation Laws)

MU, :%T7 %y df/yy-vyO&MU, i> ^ -^O&MUO^AS y-fO&MU-f 7 FO%MU)&

%#^(Emisaivity, Emittance ) MM&O

jto e; e j < i -&& =

7 y<- h O&MU ( Lambe r t (C o si ne )Law )

—~l8i ( Uni f o rm i t y of Irradiance ) # ~Cz

—1 1 0 —



2: o&Mlje#f o

(3)
%Kj:

BE#

C

^ # # #

2^ 97 9 25 X IQ'* m8"^

h y? y^ (%# 6.6 2 5 G x 10-^ Js± ^d:W8

Ci as 1 3.7 40 5 X 10"16 Wnf2

C% 1.4 3 8 7 9 X 1 0-^ rn%

b !> 2.8 97 8 XI 0-8 m°K

a ^f7 r y • *fA/y -?y^# 5.6 69 7 X 1 O'* Wm"2

5.2.3

(1) ±I#AE# (Solar Constant)

(4)i), i&f L % ^0 (c 1E ) oW -ea

(1)

Eo=1.3 5lAV/^(=135mW/c^)

i:##L"CW%o &O#(±:Mt±l#oMolg#DgefkKZ^T#±3#O^fb;6:&%0 ( l^K(iEp=1.4kW4?A

7^KaEo=l. 3kW/wf)

1.4 kW//Mf6f-WiK, J: )K#^^%o

Eo =1.4 kW

= 0.1 4 W cm-*

= 14 0 m W cm"2

= 1 3 0 W f t-2 

= 4 4 4 Btu f t_2hr"1 

= 1.4 0 X 1 0 6 erg cm~2 sec-1 

= 2.0 0 ocd cnf2 min-1 

= 0.33 ad cm~2 sec-1

= 2 Langleys mi n*"1 ( 1 Langley = 1 g ccd crrT2 )

= 0.123 Btu se c-1 f t-2

(2)

jK5 0%MK^^lp,
HI 5.2 1C Johnson^ J:iKNi c ho 1 e t IbF'tV £ fcM 5- 2, ^ 5. 3 K Jo hn s on ^ Nichole t <D###

1 1 1 —



E 5. 1 COMiOHLY USED SYMBOLS, DEFINING EQUATIONS, TOUTS Aim ABBREVIATIONS

Symbol Quantity Definition Equation or Value Units Abbreviation

3 Plane Angle radian rad

«) Solid Angle steradian sr

A Area square meter m2

f Frequency hertz (cycles per second) Hz
F Force newton M, kg m s“2

Q Radiant Energy, work, 
quantity of heat

joule, (watt-sec) J

$ Radiant Flux § = dQ/ds watt W, J sec 1

E Irradiance (Receiver)
Flux Density

E = d§/dA watt per square meter W m"2

M Radiant Emittance,
Radiant Exitance(Source)

m = ae/dA watt per square meter W m"2

I Radiant Intensity I = do/duo watt per steradian W sr*"1

w = solid angle through which 
flux from source is radiated

Ti Radiance L = 7'dA "cos'5T vatt per steradian per
' square meter

9 = angle between line of sight 
and normal to surface dA

¥ sr""1#"*2

T Temperature degrees Kelvin °k

X Wavelength microns U
nanometer nn

T Transmittance T ... $, Transmitted 
& Incident

Angstrom

none
A

Tx Spectral Transmittance none

p Reflectance (total) Reflected 
$, Incident none

e Emittance (total 
hemispherical)

M, Specimen
M, Black Body none

a Absorptance ^ 8, Absorbed
8, Incident none

% Total Solar Absorptance none

n Index of Refraction none

CP Specific Heat (joules per Kilogram 
per degree Kelvin)

J kg"1 "K**1

k Thermal Conductivity watts per meter per 
degree Kelvin

W m"1 "K"1

P Pressure newtons per square meter IT m“2'

P Pressure (Vacuum) 1 torr = of standard
' atmosphere

torr

= 1.33322 millibars
- 1mm Hg

P Micron (length) 10 ^ meter 10"6m

-1 12-



It tiTF-fr,
3.0

NICOLET

JOHNSON
(4)

#5.4, j>ZU(@5.3KCIEK:j:6^^%0#^^m'fo

6 L"CAI±RB%M#C%L"ClKWlSO^^#S:
(4)

^ZystLT, #5.5, #5.6, @5.4^%#&LT^%o

WAVELENGTH (MICRONS)

[El 5. 2 COMPARISON OF JOHNSON & NICOLET 
SOLAR SPECTRUM CURVES

2400

2000

0.2 0.4 0.6 0.8 10 12 14 16 18 2.0 2.2 2 4 2.6

a a i ----------------------------- *-

@5.3 ThekaekareKZ%o
h"oB ©Wflto* AREae1!£Eo =1.3 5 kW/n?tyC=^= UVs 0

A * -s

@5.4 Thekaekara^KZ&o
m#DTO@#WL±R#^#Eo=1.3SkW/^K#LWo #5.50#*# l
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5.2 Extraterrestrial Solar Spectrum per Johnson

A h p

0.22 0.0030 0.02
0.22$ 0.0042 0.03
0.23 0.00$2 0.0$
0.23!) o.oo$4 0.07
0.24 0.00$8 0.09

0.24$ 0.0064 0.11
0.2$ 0.0064 0.13
0.2$$ 0.010 0.16
0.26 0.013 0.20
0.26$ 0.020 0.27

0.27 0.02$ 0.34
0.27$ 0.022 0.43
0.28 0.024 0.51
0.28$ 0.034 0.62
0.23 0.052 0.77

0.29$ O.063 0.98
0.30 O.061 1.23
r. 30$ O.067 1.43
0.31 O.O76 I.69
0.31$ 0.082 1.97

0.31 O.085 2.26
0.37$ 0.102 2.60
0.33 0.115 3.02
0-335 0.111 3-40
0.34 0.111 3.80

0.34$ 0.117 4.21
(?.)$ 0.118 4.63
0-355 0.116 $.04

A & p

0.36 0.116 5.47
0.36$ 0.129 5.89
0.37 0.133 6.36
0.375 0.132 6.84
0.38 0.123 7.29

0.38$ 0.11$ 7.72
0.39 0.112 8.13
0.395 0.120 8. $4
o.4o 0.154 9.03
0.405 0.188 9.6$

o.4i 0.194 10.3
o.4i$ 0.192 11.0
0.42 0.192 11.7
0.42$ 0.189 12.4
0.43 0.178 13.0

0.43$ 0.182 13.7
0.44 0.203 14.4
0.445 0.21$ 15.1
0.4$ 0.220 15.9
o.4$$ 0.219 16.7

0.46 0.216 17.5
0.46$ 0.215 18.2
0.47 0.217 19.0
0.475 0.220 19.8
0.48 0.216 20.6

0.48$ 0.203 21.3
0.49 0.199 22.0
0.495 0.204 22.8

A ?A P

0.50 0.198 23.5
0.50$ 0.197 24.2
0.51 0.196 24.9
o.$i$ 0.189 2$.6
0.52 0.187 26.3

0.$2$ 0.192 26.9
0.$3 0.195 27.6
0,$35 0.197 28.3
0,54 0.198 29.0
0.$4$ 0.193 29.8

o.$$ 0.195 30.5
0.$$$ 0.192 31.2
0.56 0.190 31.8
o.$6$ 0.189 32.$
0.57 0.187 33.2

0.575 0.187 33.9
o.$8 0.187 34.5
0.585 0.18$ 35.2
0.59 0.184 35.9
0.596 O.183 36.5

0.60 0.181 37.2
0.61 0.177 38.4
0.62 0.174 39.7
0.63 0.170 40.9
0.64 0.166 42.1

0.65 0.162 43.3
0.66 0.159 44.$
0.67 0.1$$ 4$.6

A ?A p

0.68 0.151 46.7
0.69 0.148 47.8
0.70 0.144 48.8
0.71 0.141 49.8
0.72 0.137 $0.8

0.73 0.134 $1.8
0.74 0.130 52.7
0.75 0.127 53.7
0.80 0.1127 57.9
0.8$ 0.1003 61.7

0.90 0.895 65.1
0.9$ 0.0803 68.1
1.0 0.0725 70.9
1.1 0.0606 75.7
1.2 0.0501 79.6

1.3 o.o4o6 82.9
1.4 0.0328 8$.5
1-5 0.0267 87.6
1.6 0.0220 89.4
1.7 0.0182 90.83

1.8 0.0152 92.03
1.9 0.01274 93.02
2.0 . 0.01079 93.87
2.1 0.00917 94.58
2.2 0.0078$ 95.20

2.3 0.00676 96.71
2.4 o.oo$^3$ 96.18
2.5 0.00509 96.57

A h P

2.6 0.0344$ 96.90
2.7 0.00390 97-21
2.8 0.00343 97.47
2.9 0.03303 97.72
3.0 0.00268 97,90
3.1 0.00230 98.08
3.2 0.03214 93.24
3.3 0.00191 98.39
3.4 0.00171 99.52
3.5 0.03153 98.63
3.6 0.03139 98.74
3.7 0.0012$ 90.83
3.8 0.C0114 93.91
3.9 0.03103 99.99
4.0 0.0039$ 99.05
4.1 O.OOO87 99.13
4.2 0.00080 99.18
4.3 0.00073 99.23
4.4 O.OOO67 99.29
4.5 0.00061 99.33
4.6 O.OOO56 99.38
4.7 0.00051 99.41
4.8 0.00043 99.4$
4.9 0.00044 99-48
5-0 0.00042 99.51
6.0 0.00021 99.74
7.0 0.00012 99.86

Wavelength A in microns.
Flux 0^ In watts/cm2 microns.

- 5. 3 Extraterrestrial Solar Spectrum per Nicolet

A S*A A K A A h A (*A A V

0.22 .0013 0.11 .1750 0.60 .1898 0.79 .1180 0.98 .0799 1.8$ .0160
0.23 .0036 0.42 .1760 0.6l . 1840 0.80 .1154 0.99 .0783 I.90 .0142
0.24 .0042 0.43 .1643 0.62 .1797 0.8l .1136 1.00 .0768 1.95 .0130
0.2$ .0056 0.44 .19H 0.63 •1755 0.82 .1113 1.0$ .0700 2.00 .0119

0.2 6 .0133 0.4$ .2095 0.64 .1712 0.83 .1091 1.10 .0609 2.0$ .0109
0.27 .0171 0.46 .2161 0.6$ .1683 0.84 .1068 1.15 .0$47 2.10 .0098
0.28 .0152 0.47 .21$0 0.66 .1646 0.8$ .1046 1.20 .050$ 2.15 .0090
0.29 .0358 0.48 .2180 0.67 .1608 0.80 .1024 1.2$ .0462 2.20 ,0083

0.30 • C4l4 0.49 .2023 0.68 .1570 .0.87 .1001 1.30 .042$ 2.2$ .007$
0.31 .0614 0.50 .2077 0.69 .1533 0.88 .0983 1.35 .0390 2.30 .0067
0.32 .0719 0.-51 .2071 0.70 .1483 0.89 .0963 1.10 .0357 2.35 .0063

0.33 .0877 0.52 .1934 0.71 .1446 0.90 .0943 1.4$ .0329 2.40 .0058

0.34 .0864 0.53 .2016 0.72 .1413 0.91 .0924 1.50 .0298 2.4$ .0052
0.35 .0914 0.54 .2019 0.73 .1381 0.92 .0905 1.55 .0271 2.50 .0047
0.36 .0942 0.$^. .1930 0.74 .1324 0.93 .0887 1.60 .0248 3.00 .0026

0.37 .0941 o.$6 .2003 0.75 . 1305 0.94 .0868 1.65 .0226 4.00 .0010

0.38 .0929 0.57 .1980 0.76 .1282 0.95 .0850 1.70 .0206 $.00 .coo4
0.39 .0988 0.58 .1984 0.77 .1243 0.96 .0833 1.75 .0187 6.00 .0002
0.40 .1546 0.59 .1922 0.78 .1213 0.97 .0816 1.80 .0171 7.00 .0001

Wavelength A in microns.

Flux 0^ in watts/cm2 microns.
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ms.4 90%
SjfCOV'T AX ^—%&±& AX/X =—% Thekaekara l8)<0M> b

1oto^^^-fr, -fttf7%-2=10-*

% & & m at & A & w

X E, E 1* E l Ej X

Jim Wm 2 Jim -1 Wm™2 Jim“ 1jim Wm™2 Jtm -1 Wtn ~ 2jim~ 1 Jim

. 1 2 1.0 - 1 1.2 - 2 . 43 1.6 39 4- 3 7.09 4- 2

. 1 4 3.0 - 2 4.2 - 3 . 44 1.8 1 0 4- 3 7.9 6 + 2

. 1 5 7.0 - 2 1.0 5 - 2 . 45 2 0 06 4- 3 9.03 4- 2

. 1 6 23 — 1 3.68 — 2 . 46 2066 4- 3 9.5 0 4- 2

. 1 7 &3 — 1 1.07 - 1 . 47 2033 4* 3 9.5 6 4- 2

.18 1.25 2 25 — 1 . 4 8 2074 4- 3 9.9 6 + 2

.19 27 1 5.15 1 . 4 9 1. 9 5 0 4- 3 9.5 5 4- 2

. 20 1. 07 + 1 214 . 50 L942 4- 3 9.71 4" 2 I

. 2 1 2 2 9. + 1 4.6 0 . 51 1.8 8-2 4- 3 9.6 0 4- 2

. 22 575 4- 1 1.2 7 4* 1 .52 1.83 3 4- 3 9.5 3 4- 2

. 23 6.67 4* 1 1.5 3 + 1 .53

”
#>

00 4- 3 9.7 6 4- 2

.24 6.3 0 4- 1 1.5 1 + 1 . 54 1.783 4" 3 9.6 3 4- 2

.2 5 7.0 4 4- 1 1.74 4- 1 . 55 L7 25 4- 3 9.4 9 4* 2

.26 1.3 0 + 2 3.38 4- 1 . 56 1.695 4* 3 9.4 5 4- 2

.27 232 4* 2 6.26 4- 1 . 57 1.7 12 4- 3 9.7 6 4- 2

. 28 222 4* 2 6.2 2 4- 1 . 5 8 1.7 15 4- 3 9.9 4 4- 2

. 29 4.8 2 + 2 1.4 0 4- 2 .59 1.70 0 .+ 3 1.003 4- 2

. 30 5.1 4 + 2 1.5 4 4* 2 . 60 1.6 6 6 4- 3 9.9 9 4- 2

.31 6.8 9 + 2 2 13 4- 2 . 6 1 1.6 3 5 4* 3 9.97 4* 2

. 32 8.3 0 4* 2 265 4* J2 .62 1.602 4- 3 1.04 3 4- 2

<33 1.0 59 4* 3 3.49 4- 2 . 63 1.57 0 4- 3 9.8 9 4- 2

.34 1.07 4 4- 3 260 4- 2 . 64 1. 5 4 4 4- 3 9.8 8 4- 2

. 35 1.09 3 4- 3 276 4- 2 . 65 1.5 1 1 4- 3 9. 8 2 4* 2

. 3 6 1.0 6 8 4- 3 28 4 4- 2 .66 1.48 6 + 3 9.81 4- 2

. 37 1.18 1 4- 3 4.41 4* 2 . 67 1.456 4- 3 9.7 6 4- 2

. 38 1.12 0 4- 3 4.29 4- 2 . 68 1.4 27 4- 3 9.7 0 4- 2

.39 1.09 8 4- 3 4.28 4- 2 . 69 1. 4 0 2 4- 3 9.67 4- 2

. 4 0 1.4 2 9 4- 3 5.7 1 4-. 2 . 7 0 1.36 9 4- 3 9.5 8 4- 2

.41 1.7 5 1 4- 3 7.18 4* 2 . 71 1.34 4 + 3 9.5 6 4* 2

. 42 1.74 7 4- 3 7.3 4 4- 2 . 72 1.314 3 9.4 4 4* 2
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% s & m %

k E x E, k

fi m Wm"2 fim — 1 Wm~ 2 fim~lfim

2.8 aoo + 1 1.09 4- 2

2.9 aso + 1 1.0 2 4- 2

ao a 10 4- 1 9.3 4- 1

ai 260 + 1 &06 4* 1

a2 226 4" 1 7. 23 4- 1

as 1.9 2 4- 1 6.3 4 4- 1

a4 1.6 6 4- 1 a64 4- 1

as 1.4 6 4- 1 5.1 1 4- 1

as 1.3 5 + 1 4.8 6 4- 1

a? 1.2 3 4- l 4.55 4- 1

as 1.1 1 4- 1 4.2 2 4- 1

ag 1.0 3 4- 1 4.0 2 4- 1

4.0 9.5 aso 4- 1

5.0 283 L 9 2 4- 1

6.0 1.7 5 1.05 4- 1

7.0 9.9 0 — 1 a93

ao ao 0 - 1 4.8 0

9.0 aso —' 1 a42

1 0.0 250 — 1 250

i ao 4.9 — 2 7.3 5 - 1

20.0 1.6 — 2 220 -* 1

5 0.0 as — 4 1.9 0 - 2

10 0.0 ao - 5 ao —* 3

& & &

k E X E, k

fim Wm"2 fim-1 Wm 2 fim~1fim

.73 1.29 0 4- 3 9.4 2 4- 2

.74 1.260 4* 3 9.3 2 4* 2

.75 1. 2 35 4- 3 9.2 6 4- 2

.80 1.107 4- 3 ase 4- 2

.90 a 8 9 4- 2 aoo 4- 2

1.0 7.4 6 4- 2 7.4 6 4- 2

1.1 a92 4- 2 as i 4- 2

1.2 4.8 4 4* 2 asi 4* 2

1.3 a 9 6 4- 2 5.1 5 4* 2

1.4 a36 4- 2 4.71 4- 2

1.5 28 7 4- 2 4.3 0 4- 2

1.6 24 4 4- 2 a 9 o 4- 2

1.7 202 4- 2 a43 4- 2

1.8 1.5 9 4- 2 286 4- 2

1.9 1.2 6 4- 2 239 4- 2

20 L 03 4- 2 206 4- 2

21 9.0 4- 1 1.89 4- 2

22 7.9 4- 1 1.7 4 4- 2

23 as 4* 1 1.5 6 4- 2

24 6.4 4* 1 1.4 4 4- 2

25 a4 4* 1 1.35 4- 2

26 4.8 4- 1 1.25 4- 2

27 4.3 4* 1 1.16 4- 2
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5,9 Data on Some Representative Plasma Radiation Sources

Manufacturer Linde Tamarack NASA/Ames

Model Plasmarc* JP-30 125 kW

Gas Xenon Xenon Argon

Rated Power (kW) Up to 200 30 125

Arc Size 1.5-3 x 5-150 3 x 15 10 x 15
Diameter x Length (ram)

Rated DC Current Up to 250 300 1550
(amperes)

Output Power (kW) Up to 100 15 40

Teak Radiance 3-8 6 6.9
(kw/cm^-sr)

^ean Radiance 1.5-4 4 3.8
(kW/cm2-sr)

A series of designs are available with ratings 
variable over the ranges shown.
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@5.16 TYPICAL RELATIVE MICRORADIANCE DISTRIBUTION 
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5.2.7 7 —

y-7 « ^T/—o -to—L-cmj^±%o #
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(1) JtMOljkM^h^ C Conversion Factor )

(2) S)l%(jS (Flux Collection Factor)

K##L-t^%oftW7^#6L-C^5 0-8 09gt:$)%o

(3) (Collector Reflectance )

L'CW6oft#^#W:8 6^'C$)%o

(4) (Obstruction Factor)

9 0~9 8*@&T:&5 5o

(5) T— [lffl58jS (Arc Utilization Factor)

#%#K Z -f F - &OBf

i/^xo%

3-&J: 5 6^6 6f-yyx^^;j#AL, *8Kf-6o ^yyx^A^± 2 9 096, ±1 °"C 5 0 961glT

%o

(6) s'•? y ? * y r ? # (Packing Factor)

7 « ixyX^OggK^L^MO) t,, T/xX^O#j&#KZ #—P3#lx

yX'cm 0 -y^o^-yy < 4 z/yyiy-jp'-ca?

(7) i/yXO^i|i ( Transmi ssi on Factor )

^yvaa^^S^xxo^m^o ua^L,

<, 9 2#@'?&&o

(8) 7 -i (Spectral Fi lter Factor)

y-<7 Y vi4iIE7 -i 71c #A L fcM'o'X: 5 Q~1 0 0 $ <£>HF|1C£> 5o ^-^7 y • 7 y7°K%L%lfe±%frftWE%

Lit#^-, 7 096@m'-C^%o

(9) $#^##M#l"@#DBf(Vignetting and Spillover Factor)

y U ^7 oa#%:2&mc ^##§k&d:y n y ^ ^ y . y . ixy X#^

—13 1



"CdlS'-l 5^(D$gB^C&%o

#5.10K%^OV —

i °of-7'7"x^AK)^L-cW:4 ^JW.T^&5 5„ ± 2°

5. 2.8 y —7 '

(i) m m

lx—y<D#j 5. 1 0 OPTICAL SPECIFICATION OF A SOLAR SIMULATOR 
WITH SINGLE 30kW XENON ARC LAMP.

#=(M# 6 3t36K^^fb^^L

%^-C,

##%#6 L-C^oTMO VT^

SV>id;lM V &RlV>bft £ 5o

TARGET AREA —*—------- —----------------------—- 1,050 MM 01 A.
RATED IRRADIANCE INTENSITY----------------------- 1.54 kW/M*

IRRADIANCE UNIFORMITY........... -..............-.......... i5%
SOLAR SUBTENSE ANGLE------ -----------------------  t 2°
PARTS EFFICIENCY ————————

LAMP (AT THE END OF SERVICE LIFE) 40%
COLLECTING MIRROR 62%
TRANSFER OPTICS 58%

PLANE MIRROR 85%
WINDOW TRANSMITTANCE 90%
COLLIMATING MIRROR 75%
TEST PLANE (GEOMETRIC)90% 

TOTAL EFFICIENCY 7.4%

NOTE; TOTAL EFFICIENCY
IRRADIATED EFFECTIVE RADIATION 

LAMP INPUT

El5.28 K=f-i=/>" 7yyom##ao^l^'f^&oM'ca50'-ioo

<##3 =%.%<, (Ei5.29#m)

(2) ^

5. 2.7 "f ^ Z 5 K 7

%o

@* p##^r - tL F) &#%K:

%o

j^3fL%o 7yy-ca%#±Ei
5.3 0 o Z $ Kzk#3frCL'&o ^#zkK: L^

##3,

STATIC
IHARAGTERISTICS

fcURRENT LIMIT

OVER;NCHIN3 UN§TABi.E-BANQE OPERATIONAL RANGE

LAMP CURRENT (AMPS)

El 5. 2 8 STATIC ELECTRICAL CHARACTERISTICS OF 30kW XENON 
ARC LAMP.

fc&o 7 5.3 1

K, 5.3 2 ^—#6 LT^f-o

5.2.9 7-ya-ix—y#l

7 - zuix-iXa 6 %K##L-C#^%€>'Tr, %^Kf^F?fL^y—7 ' i/c ^17—
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'ANODE

vv,A-XENON ARC 
X^CATHODE

(a) CO-AXIAL TYPE (b) TANGENTIAL TYPE (c)TANGENTIAL FIN TYPE 
■*— : COOLANT FLOW DIRECTION

0 5. 3 0 •/5-/5'oiS®«

[rfRELflTlvi "INTENSITY

RELATIVE INTENSITY VS TIME FOR 20KW LAMP 
OPERATED WITH REGULATED AND CLOSED LOOP 

CONTROL POWER SUPPLY MODEL LC40

SMiNj^ESEES

TIME CI2*/HR) B

WA?ERTA°K P : PRESSURE GAUGE 
FL: FLOW METER LAMP

SAFETY SWITCHING SYSTEM

FILTER

HEAT
EXCHANGER

-» LAMP POWER SUPPLY

THERMAL SWITCH FLOW SWITCH

PRESSURE SWITCH

WATER UTILITY
0 5. 31 DISTILLED WATER CIRCULATER SYSTEM.

0 5. 2 9

TIC! THERMAL

PLANE MIRROR COOUNG

0 5.3 2 Cooling System of Mirrors 
and Transfer Optics
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TEST ROOM

PROJECTOR

FLOOR

PLANE MIRROR\ 
30 KW XENON LAMP A 

ELLIPSOIDAL COLLECTOR
/—TRANSFER OPTICS 

g] 5. 3 3 Optical System

El 5. 34

(i) - y - y ^ ^ ^ o#i

—#DEB#K& &#^<D ?-Ki: K TO^# lb 3Z##; 0##CI##:(Z)#

(a) #—%#<D#|

05.33, 05.34 o 7 ^ygr#mL^y —7 ' -

t/— y %-fR-fo

—13 4 —



^5. 3 5

S — 4 a y — 7 • y lx

NTERFLECTOR SOURCE LOCATION(b)

Hughes Aircrafts 

os —4A v —7 * y a-

y—y
^El 5. 3 5 O 1 ^

(2) Miff ^ y y - y 3

j: %y—7 » y c

— if €>fl\

Spec trolab IfModelX

- 2 5W:m@i y -f — hoy 

—7 ya =.y-if-c, -to^:
3 6 ^

% # m m is.c 

f-y-ryyA ±1.2°

— & ± 2 %

(3) [wjift *-fe7"yy^ y —

7 « y a =.y—

±-t;/yy^:(d:##oy

5 a. y —' # • ^ y 3. —

^—&3r± 10%

(a) RCAa-dfy-T 

— if^tya 3.y —^ »

-6 y 3. —ju 

E5. 37 Z 5 %

)k#K%7—d^y - 7-^

K j:

—^OD#±4 6/fyf-l2^6o

(b) Spectroiabtk^'tyy^yy^^'k^'yy'^^-'^

0 5.38 W^mc^-ty y 7 yy^rm^)tD@4 8/f y^Oya ^y-if . Boe ing

3 7#ot^=.-^Ki!)ia:@2oy^ —bem#L-cw6o

15. 36

X 25 y — 7 • y a au ix—y
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SESL CARBON ARC SOLAR SIMULATOR

El 5. 3 7

(4) 7 ' -i/a =.7—7

(a) 3 ~ 5 7 -i — b 7 — 7 * 7 5 =. V —^

4- -fey % • y % ^.Spec trolab itM

'^5 y, v— Ma r t i n e -Ma r i e t ta

Boeing^, NA8A/GoddardK^A^^T

W 6o Wl? y 7 5 a. V— Aerospace 

Control s ti:!C J: j? SlfF'S it, Mcdonnel- 

Dough la s'&KffilA'&ti'fty — 7 • y - *.v — &

^0 5.39, El5.4 0K^o

(b) jpL257^-b'7—7-y^^y—^

VERTICAL MOUNTED 
XENON SOLAR MODULE

13 5.3 8

Jet Propulsion Laboratory Trid;, 1 9 5 0 2 57 ^ — HE #, 2 S . C,#—#±1 0

-to#, zR#i##;%oy't/>''-y3-h -7—

107^ — h'V-7'ya =.1/— 2 5 7 ^ — b . 7 —7 - -7 a

Eis.41, El5.42(Dj:!)%#RM^:2 5 7<-b'y-7'y^ =Ly—

^^#6LT3 7#<D2 0 1dV7k^^-t7y'7yytmWT^Ip,

K### 15ftm@X25ft^

10 — 135W/ft^(#110 — 1 500W/^)

& ± 4 96

f-7'Ty^A ±10

^ ^ b ^ 4"-k7 7 - 7 a— b ' 7—7 * ^"<7 b J b #IE
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LLI MATING
MIRROR

ZONE

PLANO MIRROR

INTEGRATOR ASSYWINDOW & VACUUM SEAL

LAMPS FOLDING MIRROR & FILTER

COLLECTORS

McDONNEL-DOUGLAS, ST.LOUIS SOLAR SIMULATOR SCHEMATIC

276"OFF-AXIS PRIMARY

(+2S0”F TO-300°F)

■DIFFUSION PUMPS(10)

wee* 25ft HIGH,

SOLAR BEAM IN

(l30W/f INTENSITY)

(AIR COOLED)

*/////*/////>//

37, 20KW XENON ARC SOURCES 
(WATER COOLED)

SCALE ft
JPL 25ft X^—X • a. U—fi —
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(c) 32f tdia.X42ft. GE#R#S#&y.X7-A

GE-cmgl 5.43 4#D#R#=-- y h . ^y—

#EL;to Hi3 7#oskw^-ty^' ^yyKzipmf'g^, 4#0##f%3Uy-^KZ

t) jzW$HK''£i$c Sti^o

LfLW:0 5.44 1 ^ K20 m^-k7 y ' 7 10X1 0

El 5. 4 2

(5) 8#WJzS;x - 7 - ^ ^ ^ y-y o#i

-^t. "C'^S^h "5 it/c 4 C>(-j:^:"C^;'S'l9§Sffl KEf M'SiLTt % © t:% £ NASA© Lewi s Research Center K

L ©y ^ a y —5.4 5,0 5.4 6,0 5.4 TK^fZ ^ K 3 0 0 W^X ^ o -f ^ 7 -7 y 7^7" y . o^y . 

yyy^r 1 4 3#^6^.^:Ty<A^#^C^^ ±#,f%#2 C^^Oj^-gSO") 1,500

) y < a y-y f ^ 0, yy y &ya_ L % ##©##^# 5. i i K^To

h^t0 5. 4 8©J: #5.1 2©Z ^K^©^

5.2. ioy-7'y;a.y-yo#%##
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d) 5. 1 1 NASA-LEWIS SOLAR SIMULATOR SUMMARY

RADIATION SOURCE
143 LAMPS, 300 W EACH
GE TYPE ELH, TUNGSTEN-HALOGEN, DICHROIC COATING 
9° TOTAL DIVERGENCE ANGLE

TEST AREA
4 BY 4 FT, MAXIMUM

aK n .y — y TEST CONDITION LIMITS ,
FLUX: 150 TO 350 BTU/HR-FT2
FLOW: UP TO 1 GAL/MIN (30 LB/HR FT2)
INLET TEMP: 75 TO 210° F 
WIND: 0 OR 5 MPH AT 75° F

5. 12 COMPARISON OF SOLAR SIMULATOR AND
AIR-MASS 2 PERFORMANCE

6o

6 Wi)1 &> £ © $ fcik 

% % #

(Internationa 1 

Pyrheri ometri c 

Scale, WMO ) tcS

Split Foil Emit 

(17)
Hy-Calg^emt,

(4)
Flat Plate s /£<h' 

ri'ih&o

(2)

AIR-MASS-2
SUNLIGHT

SIMULATOR

ENERGY ULTRAVIOLET 2.7 0.3
OUTPUT VISIBLE 44.4 48.4
(PERCENT) INFRARED 52.9 51.3

ENERGY ABSORPTIVITY 0.90 0.90
USES (SELECTIVE SURFACE)

GLASS TRANSMISSION .85 .86
AL MIRROR REFLECTIVITY .86 .88
SOLAR CELL EFFICIENCY, % 12.6 13.4

GENERAL ELECTRIC 17* 4 SECTOR

OFF AXIS SIMULATOR

El 5. 4 3

COLLIMATOR

FACET-

PORT LENS

^MODULE-

-SOURCE 4 
COLLECTOR 
MODULES

TRW PROPRIETARY DEMON 
MODULAR CONCEPT 
SOLAR SIMULATOR

(3)
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&)

y —y " =.

■fcibKI/tft-ytWrK

(### 

^6*tk±6 ) t, 

7 -f

ft (The rtiioe le- 

c tri c Fi I te r 

Bad! ometer )

K Z

"StL'CV^ %o

Exhausted 
cooling air

Angle
adjustment

Flat plate 
solar collector

Control
console

CD-11530-11

0 5.45 Indoor test facility.

5. 2.1 1 ±|#J: ^ vv- 

=¥'~f *'

au-'y3y

y —7 * zu ix—

7 a

&

L

6 Lf ###§;%

Q-fc^V* o L fcifi o

X,

Mx. 71/45—flj

i? t

'#A&ch,5<,

*':*r—MR$%M<£> 5

S, ^6L'tr±l## 

% 

#-e

Air In

Lamp plate

Cooling air out

Cooling a

Air filter
0 5. 4 6
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-c y -

7 . 3/S ci/—« yKov^"C%##.K:^^6o 

(1) ^JzKdHf&y—7'iXScl/—S/s:/

7 ' iX^ cl/—iXa

y t^LkKt'U-^y—7 » c i/—s/ a y

6L"C^(DZ^%O"e&5^0 *##%# 

#K"OW "C(l 5. 2.3 3:#m3 tc;tW o

(I)

(#3L^:) «hmaa^^EW%

##;6:^C5#&%&5o $?t,

fb"f 6 K-o trT^E fbf" % o #

01)

maiKz ipg^B#(D

3 7t#&Kj:o

T##cgL%o;%-^

#=g#fbKJ:^T:%±rfiK:^fbi"%o

OiD m
±-CW:J:^o Z 5 K: D,

^4#^6o

0 5. 4 7 Indoor facility used to experimentally determine solar collector 
performance.

SOLAR SIMULATOR AT 117 V

..-"AIR MASS 2

4 .6 .8 1.0 12 14 L6 L8 2.0 2.2 2.4
WAVELENGTH, |JM cs.?osi6

0 5.4 8 Variation of spectral Irradiance with wavelength.
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mm t

g 5. 4 9

##oz$Km±K^%/-? - = <, #^KAbj:my

-7 -am±%am^c%o .

LfrL%&bi&±%t.y — 7 * 5 ~ y' — #tw-=>X X. ■^X^M.'f'<^ ]),

uAy -7 - y 3 ,,i &6 ^'#Tjo5 5o $ ^ %#Cj^

B^KfGCTB^-g 7 ]), &gy - 7 ' y a 6 66

(3) m_hm y - 7 - y < =. ^ og z

^i#oi^^^-0mWKAwt?m-$iL%y-7 * =.iy-^<D#:Kowt,

c^-iy'n ] -y-7m)

c ^ /f yw ] ±m#m#m

coz 5 %#f 4 y'oy-7 - y $ ^ )y-f K%±%#&%, ±|#±

§%% ) Kev^-c,

5.2.12 ±^#&##y;%'TA<z);mK::&#%y-7'-yc^iy--f 

(i).y-7-y^-iy-^Kj:i)%&#@^#

AirgaBL-CW <±"C, y — 7 ' S/S zLiy—^KZ

-cmw^p
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(I)

Oi)

OiD
(V)

W Kz i), %y^d:

)

(W

(i)

01)

W =z%/^^oA@##0#E

(2)

&<Z)^MKMLTM:±l##^%#F5#A^K#y'i3ti^:y —7 - -K—^ - 7-^4ryy- y%)iFp/Cf

(±i##§w###;%sT-3 g

#8%),

(a) f 4 7 I

. (ii) #±5oom^%&w%^±c^T"c%^T#'C6 6o

#, 1 —2 8.C, ^F@#^ 3 0 8 C

-y-7^xy[n] K#m )<, i oo^t-ca±

KfrA%&6z)#±L^o

(V) #-49= ±5
M wm ±1-2° mmczt,"caA#A#aaKmb'tr&&%o#maLWo
(VH h m±X###K:&#5& 6&#, C l E O## ( 5.2, 3 (2%

0)#m)oz)*awm#%±^5 5o 

&) jM yn

y 5 =.i/ — 0&!&W t & 5 5 o Z. S: ^W:##%###€>O^Cfc t L, #.##:<%)#
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(||) 5 0 -1 0 0m(6

(ID #io~50 osc

W W& ±1—10° ^§#0^%#L'T(±—KA#Az):f^j#C%%6#±%:K&0'T2, %!&###

L^o 6^6 ^#^±6 6, b W

t ,@\ ±it 2> a

(c) ^ ^ ym

-fay-? - ys ^fkK#6 LTd:^:o^o#.mm#o^As

±A) o

(ii)

#

lv) #i —

W ? f: &

# b V1%

c ^ ym ] w:,

3 0 0— 6 0 0mm^@#.

1 0 -3 0 8 C

2 0 #WT

±5 — 1 0 °

0. 8 f @&a±<D]Sm;6;ag'-C& %o

0) ,M yiv

(I) ±6L"C,

% #0K-owyW:±l#^%%-y^y < y^-±Og^ld:±S$t)"(:^6o

(ID @a#±%:±(d:2X3m@g, ^y-^"C(±^m#^=ybOK#K%L-C2X5m@g,

R'C<##&ge<Z)KmK)^L^i'y-7B6L"C 8 0 0 ^@m, #mB-ei±3X5m#g-tr$)%o 

(iiD i-28c±@±KST3E±#%&to#Kim#^%@o^%)KW:%K<D#^mi:K:%Le

±^^^-^(D#%4%#5<D^#K:aio-2oo8c, #m 

Boam#mi^oKmKW:3 0 8 c#m^^<!:#±p)^%o 

w ' m±i± s-io#

(v) ±i6' ±^L, ^y-^o^%&#^J:^#m^:K^-ca3o-5o^m^A^

#-C&55o

y-<^b^

(3) #jp /f yo#%#.

yf y<ny —9 - ix^ —2: 60:##^^"%:%#^^:^ -t&TAI#

#&pgK^-C5#^y-7 ' =Li/—#SA
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c^^yn] 
c ^ ^ ^nn
c ^ i 7"IV ]

C^<7"I ]

(4)

-ya ^y-y

&0"C65 5o

(a)

(I) ##&07^Ry7<0%#fk

(II)

# ^-f%y—y-ya^y-^o^^

^ h )

(b)

(I)

(II)

diD mcmem

(V) ####=

(V) #i$m#
# mu5amEo^o##<z)m^

5.2.13 -tO#D±|#:c:t^=f——7"i/2:,T/—;p

(1)

7 ' ya ^y —y^ yK^wcd:^^ h^$<D#W#^KmEt^c'C<%o

ItW^Boy-y -ya=.y-^Kz^-c

2:tL^o#^K#6^% ^ TtWmoy-y » ya ^y-^^AE6%5 %

zf 7'6 %##3%;&K'OV')Ta;kl#^##M#A^j>V'T##3fLTW5<D'f, 

%%):, %A)A^-gfL"CW%—fil^J^-F^-fo

(|) #% # B ^ K#R^A#o#^^

dD ^ y cn

7 0 Orm<f>

o.7gc(±o.38c%)

^/) — #

(/D ? f% &

&0 ^ ^ h

±3 9^

± 1.5 °

±^,{R# 1 (D±#^6
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(2)

y-7 . 3/3 IX 2w@mo±

#ig6&5 5o
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5.3

5.3.1 a i # #

^y-kvyo^fb, f§$% W:%a'Kj%L

±#62^A'6, ±^m^m^^'TAe^^LTW<±'-0#^##t#EmL"CW<&t{±#;#Km^'-e$,%6wA%o &

5.3.2

"f, #<Z)^K^W'3###j#&K'OWT#$em^T#^K:L, #e"r^#^#mj-<DJ:, ^%t#C)36TW<(Z)^g 

AS-C&a 5o

MIL^Z^IEC, ^Kg^< Ji8^6o m#M#'C#JEC04'KA&:h.-C

2 LA>L) M^O#^Kd: %<D

-e#&Of^gc^#L W:0^wMttf-6 7t%KW:ir(D##;^^<D j: ^

& i&W&fo & o

ECO^o##sm^#^A^(TC-5 0 )K^-c##'$tL-t^%o 

&&'ca#6LT, 13-isK^to ji8Kz%m%^#tm5.i6

~ 1 8 K^~to

5.1 3 J I 8 #&<DK##&

# #

C 0 9 11 C 5 0 2 5

C 0 9 1 2 C 50 27

C 5 0 0 1 mf ##mma Kga-f %m#ij C 5 0 2 8

C 5 0 0 2 C 5 0 2 9

C 5 0 2 0 0###^ z ^#w<7%ms C 5 0 30

C 5 0 3 1 mf#gs #B a om %#ms# #&
C 5 0 2 1

C 50 32 ^mw#&
C 50 2 2

C 5 0 3 5
C 5 0 2 3 ) ms##

m C 5 0 3 6

C 5 0 2 4 C 5 0 3 7 mf memmaom m#mL mf^s##m
: #s##&
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#5.14 MIL-STD-202D#S-m#MO#S#& #5.15 IEC##(Pub6 8#^#^j&)

.%###

6 8—1 —

6 8—2

6 8—2— 1 #%#A

6 8—2- 2

6 8*—2— 3 K#ca

6 8—2— 4 #%#D

68—2— 6

68—2— 7 K#Ga )

6 8—2— 8 em#

6 8—2—10 K#J -t—^

6 8—2—1 1 K#Ka

68-2-1 3 ms

6 8—2—1 4 ##N

6 8—2—1 7

6 8—2—2 0 ## T l/±/u #

6 8—2—2 1 $#U

6 8—2—2 7 K#Ea ##

68—2—28

68—2—29 K#Eb a

6 8—2—3 0 K#Db

6 8-2-31 #(,# Be

68—2—32

6 8—2—3 3

l o 1C

mmsme ioo#-&)

1 0 2 A mmiM
1 0 3 B mm )
1 0 4 A
10 5 C ms
1 0 6 C mm
1 0 7 C ###
1 0 8 A
1 0 9 A

1 1 0

1 1 1
1 1 2 A

2 0 1 A
#a#8=#m(2oo#A)

2 0 2 C ##( 4^fy )

2 0 3 A

CKm&213K#L#AP)^^)

2 0 4 B
2 0 5 D WO## (#%#& 2 13 K# L# tb

2 0 6 ii *

2 0 7 A mmo##

2 0 8 B lt± A, #
2 0 9
2 10

2 1 1 A

2 12 AoW
2 1 3 A ## C #^O^^K 1 % )

2 14
2 15

3 0 1

: mm##K#(3oo#A)

#%S '
3 0 2 ##@% :

3 0 3

3 0 4
3 0 5 ####

3 0 6 #&##( Q )

3 0 7
3 0 8

3 0 9
3 10 ^ -r — # —^ #

3 1 1
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5.1 7

1 #B me #2 #g gge ^3 #B me

@5# mm##
A -5 5-1 5 5°C

B -5 5-12 5 cC
C -5 5—10 or
D —5 5— 8 5 °C

E —4 0-12 5°C
F —4 0—10 01C

G —4 0— 8 5°C

H -2 5—10 01C
J -25— 85C

K -25— 70r

L —1 0- 8 51C

M -10— 70°C

N —10— 4or

,m e mm##

A

B

C
^6 LTmi ^ :±#zk± Wg#

D
mmo ^ w -g %#
e

me mm##

A

B
Twmm8o^#%, mm^j:^#mm 

i)

C

#9#m#i#s#9s#, ^^1^75967#

%@m7 596*#,

D #M@m#^#5 0$, #M^5 096*#

[#] A B A

—mmcmsesme)
'------------ $6 (^2#B gge)

—:—— mm cm i # B me)

5. 18

0 m ##mm m= # m mmmm

im ± ldeg 1 9-^2 1C

2#
2 0 T

± 2deg 18-22C

30 ± 5 deg 1 5-25C

40 ±15deg 5—3 5G

« #fmm^#4#(201C±15deg)t^mtW)

0 m ##@m # # mm#a

10 ± 2 96 63—6796

20 6 5 {6 ± ■ 596 ■ 6 0—70 96

30 ±2096 4 5 —8 5 96

## ###m##3#(6 5±2o$)e#m

. m IS 2* e b

##m@m#m im ##mm#mi0t##@m#10

##mmm## 2m #$mm#m 2 0t##mm^10

3 m ##mm# m 2 01 ##@m#2 0

-15 0



5. 3. 3

—A&K^<oA'<DBC#s:mmLT:e)^, x$#t###"e

(a) t 6 & <-0^0 0 „ hK-ow-co^#^3(il^%o

(k) ##±#^6#m#MOOyhO#, %U=R—

i#&6:##T:&5o

(c)

(d) ^mK;<xy-6&6K:j:^"cmw#K7k#''C^K:

nn EE^^tti/fe -£> =£ 5 iC/fc-o'TV^/§:td‘'i'L ^ ^ 6> 'fc. V^o

% & %o

^i/- hf-%

@OMK#6w$#A^o^g#6m^%Q LA'%#P<

m^*wanAs##D#$:

^ -cfr 5 & uwo % & t K1

^T, iy-^^(D%, ####€>% f#h.,

-151-



#, irO^KW[&fLK#'f6^yy^d:jgiJ(D^y ^Kowcfr 5

5.3.4 A t#*##:

(1) ±1###

(2)

h " 1M #K#^%iRm%a:(D%!R#:K%LTa###±

#^K^m*#M=6^5 5o

±^#^T2(d:W[±#Kj:6^## l"%:$)%o

(3) @ m

±mmm - m - %o ^ am,

(4) m m

(5) m

(6)

#KK##o#Mo^fkK:NL'ca#M^%wE^T&'%o

5.3.5

(1) ##K#m

5. 3.3 ^

t )± 5 5 o

(2)

t) #/i%—yok —

w 5 Z i) (3, y#i&oK#.#@i2fT5 & 6 dR#E'-C6 I),

##K:c^-Cd:, C.O MA^EI5.49 K#A»b
(1$

LA> 5 5o

—15 2 —



(1) J.S.Griffith I Handbook of Solar Simulation for Thermal Vacuum Testing, J PL (Cont- 

ractv&NAS 7-100, NASA)

(2) msmci 971)

(3) NB S Technical Bulletin, Vol.47, No 10 : New Values for Physical Constants, Reco- 

mnended by National Academy of Sciewces, National Research Council(NAS-NRC), Oct. 19 63

(4) Recommendation for the Integrated Irradiance and the Spectral Distribution of Simu

lated Solar Radiation for Testing Purposes, C IE Pub 1No .2 0 (TC - 2.2 ), l 9 72

(5) A. J .Drummond ! The Extra terrestrial Solar Spectrum, IES, ASTM International Sym

posium on Solar Radiation, (Jan 19 6 5 )

(6) F.S.Johnson Satellite Environment Handbook, (Stanford University Press, Stanford, 

(alif, 19 65)

(7) A. J . Drummond, e t a 1 : Multichannel Radiometer Measurement of Solar Irradiance, J. Spa

cecraft, 4, No.9, Sent.19 67

(8) H .Himzpete r : Zs .f .Me te prologi e 1 1(19 5 7)4

(9) R Schulze : Strahlenk lima de r Erde .Stei nkopf f ve r lag, Met eorol ogi sche Rundschau 23,

Heft 2 (1 970 ) Darmstadt, 1970

(10) K .Tsuj imoto, et a 1 : Improved Solar Simulators using Water-Cooled 30kW Xenon Arc 

Lamps, Proc .8 th International Symposium onSpace Technology and Science, Tokyo, 196 9, 

P.49 1

M 18#, 198% 19 70^7% P.273

(10 K .Tsuj imoto, at a I : A Solar Simulator using Water-Cooled 3 0kW Xenon Arc Lamp, Proc.

9th International Symposium, on Space Technology and Scienc-e, Tokyo, 1971, P .495 

(10 K .Tsuj imoto, et al : High Intensity Radia ti on Sources for Space Simulation Testing, 

Proc. 10th Intn.Symp.on Space Techn.and Sci., Tokyo, 19 73

(5)^-k/yyyy, 57#, 11% Bg#q48^, P.74 1-744

(1$ Excerpt from Sales Brochure f rom Eppley Laboratories, Newport, Phode Island

(10 Excerpt from Sales Brochure from TRW Instrument, El Segundo, Calif.,

(10 Excerpt from Sales Brochure from Hy Cal Engineering, Santa Fe Springs, Calif »

(1$ T%*^Dyji)

— 1 5 3 —



— f S X-

O80-#^^^#^W#0^- W%T(Z>2%m^W# '### (G)

°V)

^4^ ^4#^^#%—W0 4 /: 6/: 0 0 01 ':L^f o(^- om%#- 6 f (9

## %# ^%z %##% '#o%(XTmM2i)m'BH/

gm#z '%#mm *w ^0%o(a(APia:4#)##*
sm %wm8

(% ? ^



\


