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5 0^t(t/7 7" 4 - 7 h ©t$

-•ffeEIttfiZ 7t0 *^FEtt> c ©SSrEF^- - y l-©EJftKif AD-'Jgft,

fto

H#6Ett±©*t #m###T*)6#:%mpo^#"e6 3o

i$4fgo###-cW\ -t©#g|co^-rttT7v i, l

-C##mK#fP L/k % ©T, 20 ™, 40 »©r.fls©ff 3© 1 m X 1 E © 

ftitstiio feo

SlEi^K ^mMStitzC t-Ci> COi54*tO§Stt, #Sto
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^£t, *^E©*%#:+mi#T#W-©#*, ####@@6 L-C 25 m.

. 30 is © T ( ^4 7'%f LZ % ©*#mT 3C 6 6 Ltn 0

SScBf3^ 7 h ©to !) 0*01.25

1.26 ic, SSrStP^Bl. 27 , #r#P&a l. 28 o CZ 6TZ L

fc^-y 1 R###$© 1 2 PgfRSSSZtOR t> ft it bti&0

(2) 3: &#P ©###%#

r* < 7<i U7t$%%p©##a#m©7k©K 25=#©%^ <

^‘4 7"|C^ 7 7 < ^ 7 y 7^*3feTA Lx SdBE, —SSSTKifcg U

-*4 y^E&O'ASISO^E^TtgE UtI:o ^©Ig*, T*^M/|S 

"Tttx ^±#uc6z):67)^7to ^ iittfi —\hi$

#1.13 # ^ # # © j:k #

ISit E B 9t m # # #B#ZRS#
f * 1700 X 765 X 25 1.300 nf 0.0285 m8 45.6 m‘/ma
7< 4 7" 4.086 m8 0.0198 m‘ 206.4 ma/m8
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feo sp-b. ###& u-c, p y 9 a t y ym+ t- y 9 
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irA 6%)^ 6, ^ ^ ^ t" - H^f^gg L

7t0 irOM# X t) #A### 6 L-rfflASiM UAC
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i) ffi ffl * PD0

• MJgA (CH3COONa • 3H20) : 1 Wt

( it 98.5 %kk± )

• Xifflftstt h y 9 a (CHsCOONa -3H20) : Hi *-ft^M

( It 98.0 % )
• iJyltMli' *(Na2HP04-12H20) : W*-fbB$j#S 1 ®
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A_h#LAL, ftAAWilirtOl l©*©ttV70Ae--*-|CAii 
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Ii) -B ©HgsAffi

A 500 ml © A v tfyfcltfidtli 1 V t> A A 'J x® A h V -> A ) £
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LAL, AA"Llc@®6S@iCAii,

#K» s t raEiee-t sQ

Iv) # # # #

#-###© AS±#@#^01.32-(1M%I1.32-(3) Kir©#©R#mm© 

ese 6 Hi ■ 33-UH2! 1.33-(3)K A LAo 7j<iS_h#ftIIA L, #iSHI 

fispsi* A: Lit 6 , SBMttBEEA MIA, XMmWMJ- h V -7 a 

6 % % 57 °C, U y® A h >) t> Attft 36 ”C 1A S £ i At>A-o Ao
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A LAo f A, 0 1, 34 ~H 1 . 36 A L*© Ae-SS#© 20 °C A L 80 °C 

tr©3iyS'7t-t:"-|H*H 1 . 37 (OA LAo 

V) s| SI
0 1.37©x;'S'A'K‘-0AL, h y <7 A <I#/E|gE®

A h U * a< 1J A h V 7 A©lliK:Elg7)iA^L t#t»i>So LA L,

V >®A i V ? Ati, 0 1.36 A L AAS £ 0 K :#%-### ©#!%] A# 40 

JfeWIKSoAtOtftiUtufel, 

LAiOiELiiSAA©^-! A ^©m L A L iiAo

Wo a, be® a k y i> a, v >®a h V » A©#m##K%tsm^©
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1.14 0 1.35 —0 1 . 37 ©#B6

(C *- iff h ^ >■ ? a- i±” —

wim'JOA(BI.35)
rtffl m

(11-3
m\%
3) (a 1.37).\B8 fifft mt TM- %n tm I ffl- 6# W mo-

(C1# (kadi (C#) (kc%A (ca£4 (k&fi
20-25 l.% I.O 3.3 2.4 1.4 4.6 3.0 2.1 7.1
20-30 3.8 2.1 7.0 4.3 2.4 8.1 .7.8 5.5 IB.3
20-35 6.6 3.7 1 2.2 7.3 4.2 13.9 18.4 12.9 43.0
20-37 -— - — — — — — 39.0 27.4 91.3

20-^40 I 0.6 5.9 19.7 1 2.3 7.0 23.5 40.2 28.2 94.1

20^45 16.8 9A 31.4 19.2 1 1.0 36.6 424 29.8 99.3 I
20-50 24.6 13.7 45.8 28.8 16.4 54.7 44.8 31.4 104.7
20-55 36.4 20.4 68.0 4 5.1 25.8 85.8 46.6 32.7 109.0
20^57 50.0 28.0 93.3 64.3 36.7 122.3 — — 1" |
20-60 54.9 30.7 102.4 65.2 37.2 124.0 48.2 33.8 1 1 2.7 ^
20-65 56.4 32.7 109.0 66.8 38.2 127.2 500 35.1 1 17.1 ;
20-70 6 ID 34.1 113.6 68.5 39.1 130.3 520 36.5 121.8 i

20-75 63.4 35.4 118.1 70.5 40.2 134.2 53.5 37.6 125.21

20-80 65.I 36.4 112.4 71.8 41.0 136.7 55.1 38.7 129.0

ttm-t 70-32.8 ”c 70-32.1 "c 70-30.0 °c !
55.9 ( cm*) 58.3 (cmf; 45.2 (cm*) j

u 7: & 20.0 (kc&f) 20.6 (kcaf; 18.6 (kc&f; |
#-*e 66.7 68.7 62.3 (c«J'Z) I
f-i;? <BI.32M«>ttJHi) (01.33 «'$<» ft 3flg) (0I.34»S«#*# I
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6©?mm#*A-$Tf6 60 1. 41 <DC t (StCi#T|4.
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= O ■$ lj 3 y /> f 2):
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w--------
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v
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* - y &WifcLJt k £ , # # * tt 6 © # * © #j 4 (*!##,

tmgjAtl) ZfrVr-t 3 t El 1. 4 2 © i ? tt n 3 o

)iIIC5l>T0^7 7#2|*|)40tt, (6) ^ it * S. ® ^ *

[E!]T^ L tt *, 3 © K% L , Wtttt-t©it*#7]t%ttitt3©K'f'g% 

9 y * y A 4 f &m A AM Ml t UilT

3 = <1 L 7 y * y D- 4 ^ vi/ft;E#05%###% (ME COP t U') tt

0. 3 ifig-LTii. COP = 0.5 7 5 £*j£)

# A A## ^ 4 7" © -y a -r a r tt , %##.#%): Z j) A 1 <

£ i> , Itt*li®S$(r)4-50i( < 6 © tt % 4- tt 85$©##$ 6 

% 3 „

Ktt, *j)AACAI#^tt^ft^©@KA#K0mLAA^** 

3 6 , 0 1. 43KStl5K:, Z tt ij; -tt tt 4 • 4- Iti] ffi tt ffl © *4 A- i&

<, m # m * K z 3 ^ m A i# m ^ # m -r % f K m # -g A tt © 3 c t »;
5-* 3. 4 E, 4- • * Rfl ffl (C i.- tt 3 4 SJ * E * © f 0 ffl S * H % L , #

#©7g%#m*M3c tttm#4mttA@ < e « s n- 3 „

C. tt#4#

ft*#©m%4#'##4#K-ott^tt, & c. ttttmK##### 

ft A A-f < % h , 7 y *C y A 4 7 ©4##© COP ©

l=)± &#att 3 6 *K. mmKZ3##©@T*A&MZ:6tttt-3.

y ^ % A m#tt, s o% < iti

tt L 7t= r&frLASBSrt ^to3jrik©iij)0

tt fE IrU: $ B (D##%$©I9± ( 0. 4 -> 0. 7 )
® 7-y*yD-4 fA- ?%Mm(D COP ( 0. 3 - 0. 7 ) 

@#@m#B CD 3 V * *1ffi ( 8 A H - 2 A P3) 
±K2#BKZi), if#-K^#*$tt3©ttm#@f&tt&3.
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S Ltl"i,
d. erne»#

ti.± « ~ c t r otttf t iU, '^f itUoiSttKci't 
f ifcittoiSl 1 6 (C/S-ft,

*) * t L±-y *ti. *1.

E 1. 1 6 T ti , 3 %'!<>* 7 7 4r > 1£ 4 ^ A-)%!*<*© COP
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m LT §^FOM
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1. 1 5

%!/#

3

* % 
(m**

7 x x COP

^ 0.3 0.6" ' 0.7

0

%

s

Ac * 33 44/ (^7'*4 ) 
ST^ = ^7^ ( >?./* ) 
H.* a.X0^( a.Z»3 )

Ac * -30.1/ ( /4 / *8 5) 
ST.* ( 3./.^^)
H. = /4.Z3 )

Ac * /4.4 />/ ( //4-7%) 
Sf^.- a.y/wi* ( 3.7.x$ )
H» » /I. 9$ )

* 367,7 ( 4*0.45 ) X *4/.45 (^04J5) * 191.75 ( U61J..M)

4

AC* f ( I33 t%)
ST.' f
H." 1

Ac= f ( 90,^3)
aik* t
H.= f

Ac* t ( &g.6.5)
STL= t

4 aa#. / % ( 49^.X5 ) X 1 40.4r 9 (433. 39) X /33.^? ( 3^6 0^ )

2

Ac* t ( 44. 9g) 
ST.* T
H.* f

Ac = ^ ( 40.X3)
STk" ^
H.= ^

Ac- ^ ( aP.a-5)
ST.* f

* 1 67,tn5 ( u±0'l>i ) X /*0./ 3 f 39*.95) * /0#.a 3 ( 344.83 )

+20

’/„

8

Ac *
ST.' t
H." t

Ac = i &<10? ( /-x6. 6 % )
ST." ^
H. * t

Ac = /0.9^ ( Bj.0%)
ST.= t
Ha *> f

X ^9?.43 ( XX./3) X 340, / ^ ( 44*.95) -K /4/.a 3 ( 4^3, f 3)

4

Ac= t ( PP-^s) 
Sf^- t
H»» t

Ac- t ( 40.33)
ST.* t
H. *" T

Ac = f ( 43.X3)
6T.= t

X l nq.y a (4X*.43) x / af.93 ( w*.&5) * / /7.T3 ( 3 90.43 )

2

Ac- t ( *?-?* 
ST." t
H. ^ T

Ac= 4 f 30,3.^)
ST.= t
hi. * T

Ac = ^ ( 3- / • 9 3)
ST.* ^
H. - t

X (49.a^5 ( 40*-f5) x /o^.y^ C 373, ^ 9L<P3 C 3^9.7?)

+30

Vo

8

Ac * a%.0*f( /76,41s) 
ST^. t
H. . f

Ac - 13.4/»/ (/ ob. 9 $) 
ST> t
H.= t

Ac= <7.64/ ( VV./3) 
ST.* t
H» ~ ^

x 444.f 3 ( 6xf,6<5) X 16(>,ty- 5 ( 9’1x)
-—.—w

* /Sa.03 ( U/U-79)

4

Ac f ( 99.^3) 
S%* t
H. * T

Ac = t ( X3.X5)
ST." t
H. * f

Ac= ^ / 69,43)
fiT- 2
H. * 1

X: /78Z3 ( **4/, 43) * / 33.^ ( 3^,6?) * 1/3.0 5 ( U7.X*)

2

Ac* t , ( w./3)
ST>" T
H.' f

Ac * ^ (3.4>7$ )
ST.. T
H.= f

^ ( /f.3*)
ST." ^
H." t

^ / 34,6 <9 ( 39/03) * jo4.a.9 f * M-IS ( ou-y.U

Ac : = f mat 

f : ±#<D#6mc

3 f @%
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1. 1 6 1)

0.3 0.&" o.y

Ax &v A 5v r Ax

/o79
^ 3l2- * «X

0

&X&• /
666,8
f9

P.84
P4/
/.0

a3/.a
392./

fO/.8
39^.9
f9.o

p.69
P.3P

/.0

348-9
a9/-4

0

394. j 
a8'. 7 P.4f

/.p

/aaf.f P.63"
6.46

9^3-8 P.6/ 7i4,y p.6-4

&.99 6.fj

%
&%Cc(^) PGM R(4) &P%< Co(9M) PGM 0%O. Cc^n) PGM &(*)

8

4
a.

3677
aa4. /
767.4

P.P/6"
O.po4
0.036"

66.6
4/.P

^8.9

4
a

J.4/. 4 

/60.6 

/ lO- I

O.0i£
P'P)7
0.060

40«3

^6.9
xO.I

8

4
a

/9/.7
/334
/04 i

o.oa/
0,p44
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51 ^:: c (Df^,14^#^), 9 % ;i/ 7 ^ ^ , 7 k - k 7 / ^ ^ f 7;: -7U': oit'l'<

a , 1 10'w, #iT,A8 x io^k^/hr ) r; H:

7o>)

(1) ^(7>/X- % !: (4: 6J^;L
^ /i/jc ; it? o 300 k^ hr^;|jijmc.^%#L;jf;

3 k 7 f ; ^/KmW: 60^, m,

; 20,000 kmf ( 80 - 93 C )

#M'Jj ; 8,000 kmC hr

7^tz:7A< gO ; 70.8 kmc ^ : 87 : 13 ^ )

(21 ^jc/l/7 <y^(b^L/-h7

2—32



Q = AiU: AT -^-AT ( 2 - 3 - 1 )

CCT R-=R, + R, )

_ 1 n 1
ainA: ' ' «o Ao(6

( 2-3-1 ) <t 0

AiUi ot in Ai aoAo p

CCT H =
( 2 - 3 - 3 ) J: 0

-L=_l-+-1-
IJi a in «oH0

( 2 - 3 - 2 )

( 2 - 3 - 3 )

( 2*3 — 4 )

rT • a *n ao H0
ol in + <xoH0

(2-3-1). ( 2 - 3 - 5 ) j: D 

^ Ai «inao ^
a in + ao Up

mu Q : ( kazu^hr )
A : ( m' )
R : ( hr - C/kazf )

u.i :
AT : ( c )

H : mfmwt
^ : 7i
in, o :

Nu = 0.023 X Re^'^X "

mu Nu : t ,k H % 

Re : 1/ V vkX% 

Pr : f 7 > K ;k%

( 2 - 3 - 6 )

( 2 - 3 - 7 )

2-33



7 o 2. 5. e. m(2i

<^&6nTu%» ^(%co,||-#(c*f:^T(j_ mm, n=ff.Kj:%^D-T^^f:o ( fH.L ,

Ndi I T. 7<b 7 1/ — H 7 4^7 <7^#,i)U^: K'i !4L 7

;i/ 7 < ^7 i 7T(j:, 3 P 7 7 — #j t , 7^4^74 7 vi/ ^ ^ ^ ^ #(D 7 4 7 -^ ^. — 7'

w:uT2ama%f), f

m 8000 kaz(/hr&##U%di6, 0 mf" C 6 mflDK^l'C (h U^:o ca

(C^UT, 7lx- H 7 4 < 7(D#e, 7^^^#m(CUT,±jL!2^iM:^^^-7A:fFf'i

A^a^COT, 7 4 ^ k" v ^ <b , /<7 7t:y^, TT^.(Pi3HRK j: 0 ,

6 &(TS ^)o 7lx-h74>7^7(C7UT^mCi

f:„
(3) AUlAO 7 4 7 lx - H 7 4 ( ^1 2. 12 ) ,

V / n P S ( 2 - 3 — 8 )

A / - 2 n S (2-8-9)

%!: \/ -4^- ( 2 - 8 - 10 )

A/' 2 V
P

2 y L
nP

Ao 2 V 
P

-D'L
4 n P ^PL

%(C ( 2-8-5 )

II 2 V
^ PPL

P
4 n P

4- 1

2;«o - —p-

( 2 - 3 - 5 )

2 ^ ^ ( ^PFC - fFF ^ ^
Pain + 2^ (lFnF[-4$p + l ) 0

( 2 - 3 - 11 ) 

( 2 - 3 - 12 )

( 2 - 3 - 13 )

( 2-3—14 )

( 2 - 3 - 15 )

( 2 - 3 - 6 ) z( j: 0

Q- Ai Ui AT = ?rPLUi AT ( 2 - 3 - 16 )



( 2 - 3 - 15 ) & ( 2 - 3 - 16 ) CftA?66 ,

Qo
2.Tj)L^in TCtOTL- 41TF + 1 )* 

Pain + 2 J ( 1 - "4~jr ) i=> + "FoPL
( 2-3-17 )

C C T Qo

L

I)
v :

Ai : (=^DL)

Ao : (=A/+;rDL)

A/ : 7 4

A/ : 7 ^ 7^7- h n

s : 7 ^ ^ y lx — K l

P : 7 4 > t: ,, %F

n : 7 i 7f%%

7 ^#A^m 20000 kazfem7:Tr:^(:fd:#%^^^avU 300 ^ &

6. # 6 x ^ 60 cm 6 ^ 0 , 7 < ^ 7 L, - h (j: 60 cm

60m6 (i6a 7 < 7 b V ^ P ^ 5w6#^?66 ( 2-3-8 ) j: -X n 170 R6 ^6a 

T-5C, ^ 1 , 0.5 6 ( 2 - 3 - 16 ) J: -') ( 2 - 3 -

13 ) J: 0 H, ( 2 - 3 - 5 ) J: 0 Ui , ( 2 - 3 - 6 ) J: 0 Q ^ 6« U I .O&'i ^ T 2. 
4 cm?. n_h0%U^&6(c.
0 7 7 - h 7 i % C 6 (Cj%%UC.
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u 2 • 12 u- h 7,

#2 4

Q= 2 WO* Kc«l 

P=5*10 m
4 7 L ;i/
D=1.8%10~ m

in A mil

L H U; Q

AT= 5
64 A 7

48 780 9870

(j)=0.5^E=5 50m 43 710 9990

A A m

L H U; Q

(}>=1 AT=5 9 m
11

236 3980 10130

(J)=0.5Ae=5 9"^m 224 3650 9800

2—3#



2-a'3

(:fR#m^%muT#^$-es655"ciaT$T,v,m^@6f. coh 

12;K%d<b(im%&&(DT*5. iW##omm^ -',kc

T5 C <h U^o %-^T, ^mmorjiT^/K^O/j^^n

^ U&66 j: 6

5'#gd:*&o COCA, M/rO/jL'iT^j} 

UC^, A ^ a * /<>CouT(i, A,', (D M i? U ^ (C m V: ti )j - (i U MI U T u C

Uo Ml^iAA^M^c j: ^ Ti

TE(D2c6

tiit^ tZ o

1) j: 5m*&AAfB##fG ( 51 - 7748 )

2) #Ri»W,&Afr- 2 ( fmm 51 - 97239 )

CO 2 cO##0#etNt j: 2. 13 g',^

0^#mo±gDC###^#K^UT^fLm»f##^^ % , ca(j:^#Ma%#UT^ :)

cogG^6#%#^6o^(c(i, Vo,\7d;jF):^ w^bWii^n^.

^%^%&TA ( c)6L, ###0&^&T ( c ) . $ !#? # MCD .h a o ?,u [jl %. Ts

( C ) t T&o

CO J: 9 _f). ^##o&UjlT^;eo#,'/T^ ( C )n

6-f%o co^o^^L%^r#Mo±mo^%:TseM!liA-iTM^T(c^'3i he j: 0 , Mi^i/n'^^c 

o^'e, T A^T» UTC% -,f: h hAAfr^nT^CMi

$,'i,'„',^ b , $&#(#r^MOFirCT^M"^ &#4%OkO#

me, a##uJ: (),
6 o 2 G & *>fi 5f: A, afbLU C A^.

#mwoa#T*:m,%T,,a.kec

#o_k@om$Ts^TwlUTK^r)C<h^#T66o cafi, $&M##&ML':mo 

%#o ^ Q ( kad/V'hr "C )^^$[ < & J: o. L*^U, COf^^

mmiJB^6o#Aa%Qo( w/m'.hr- c) J: () 6# Ac k & c k U, ^ ^l/fM'f

BM&mf &C kC^^OT, Q>,Qo kT^5^k'9*^\ COj^

^KG±m#o^m%^&aT% c k aTK

4\ eK ( k^m-hre ) a u, f o^^ amowmctfi'-c<1

( m ) , ±ge^oTd, ( W ) kT S. ^C, #A#o #k;44<^

K ( km(/m hr C ) k U, f OJ#g »di ( m ) kT&k&jSAW;C^,

2—37



( 2 - 3 - 18 )Qo ^JLgJjL K ( kad/V'hr - "C )

Q = ^ - K, - Ts - ^ ( k^/m'-hr -C ) ( 2 - 3 - 19 )

Q ;:- Qo ( 2 • 3 — 20 )

( 2-3-18), ( 2-3-19 ) , # J: CX ( 2-3-20 ) ^ d:

%-Ts ^ ^ T-r^^

Al -> T-Ts d 
Ki ^ T -TA K

( 2-3-21 T-97( C ) , Tx = 30( C ) , Ts-

UT, K= 0.04 ( ko^/m-hr-C ) , d

-3-21 )

93( C )(h L,

- 0.08 ( m ) 6 (b ,

d 1
K,

4
67 '

0.08
0.04 0.12 ( 2 - 3 - 22 )

K, OfiH^ 7 ^ t - 9 A E g 9/<>CD#0.52 kmfy m.hr-C ( ) 0 70%fR^t

6 , d, : 0.044 ( m ) 6 % D ,

65w ^ x 150 **0 #7 % L - ^ \ fRMKi pf#

f j: 2 . 14 (C^rfo LT:d, .17 ^ 55mm CD j; 7 % ^

i y ^ u-Do, j:^^fL&##WFno%,aoA& , ^,v/kmco

2 . 14 (c^L/:$n< , ^ # Wo M 88c c f; ^ f: (c^'02^I

7:o eW(#T^^:6^97.5 co<b #[,^fL%»f#Wo^gi0mmcD^i?93c<Lm.a;;.y::

r)TU6 C 6 ^^636^0

^S"K, ( 2-3-2%(C%:jU-COA%a%lhm
^om^em^uco ^fLttmmwtuT^, @$2ommof7^o-,i/df-K3R 

^EA.- A:*&T±y^(c 28? 5 <f 9*cu/:o g!2 . 15 fi,

mu^%o###osAmgo#^^iboeij^^-4-. co^jT(d,

m##OT@*:95'C 6 j: 0 & 1 'Cm< , 10m#MSBTfi 92.5 C 6 r,/:. C O

io-i5^@%#j#uTm,

% C 6
a±Oi^m, a/:or, A:

csca <!: U7:o

2—38
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7 T -f y ? % 4 -

0 2 14 a^aEGA## ( t: - % - T ;% h )

2—40



F(E*> 6 10 m* I :
F [E#* 6 30 ** 1:

^3 ( mm )

2—41



2- 3-4

%T:/L/%@L A^f ^/;i/3^9 A , 9 > 9 ;L/%c^Kc ^
(D#$tAW^%iXi, f:f:\
4%x#^w#6 uTiteoy^ < {&m3 o, f)

m%^(Dm^T%hT(j:60^my vcar^UomT^K 

mnJfi6^Rm^c>U/:o 51^%(i^^MK@(Da^^#efj9 <b t 6C, k/jftU^^jjTfi-o/Co 
^(D^fUi(#^^^^U^(ia(i^c 6Cru(if T«$) D , cafimo^^'.Ii^^^TKAi U () 

AT*^c^(:j:6 &(DT*%o MM:#] ( o%, H2O2, HNOa ^a' )
(D#( %#, ##&%<!: ) j: U

Ti^o a 2.5

LT o C; M(i^< C <h (DT ^ 6 (DT\$) % o % h (b 6

6 j(2 . 7(nim° C? a , bA#i^^(DJIsm^4Trr«
(1)

.kudc^^f: d: J: R9(iij^^m^

c t % Hi

(^#T#Hrn f m#i%&M2 . i6(c^-fo M 2 . 16 (:7i"(Uf: i 3::, ##> 9 ;Ui,

ai '## e ^ #(c A'.# p , 2 ir(D$m-^^Ni o 9 T: L (D^MK'riu

M2 . , rn %" ^) ^ < # im L f: 4/; # (C : -': f i rn (7) ^ ft III; !s
n } (: (4: ^ c !:

/%(: o 9 Wc)0^%(c^uT(i, %a#l^ ^ h 6 ^$jf- ^ h \-' % -%- % h

d\#j#fm:(iBCuP-5, m#9T^ Ho#;#, mmmcfi, BCuP- 6 TmiHurio ww
7 ^ Hi ° 9 T>t-9 A < a 9 ^ ^ m^(c U T W: t ;U-^ L ,
r&i- o 9 ^ 9 h o ^ - 9 TKu r:o ^ c ^ ,'ia,^

f,,j5Km%%M%G%U, ^UT^9;icco

^,ai?BCuP-5*^#^(#i^, fF#^6%mcAn%o)

A j U /: o
m%j7 % Hi, M 2 . 16 (t^ W: <b R] DM#M'C^UT ° 9#-&^Un^ft^#TmA 

#Tm^Lx f(D8!;S&mi|%Ur:o f(D^^^A2.9(C/j<-#-o Aa^:#!:f(D^!Tu(D4;(# 

(iM2.17, 2.18(C/^i-o ^M#T(i-W,Lr:m,

M2. 17, 2.18CD^#3^q^v]<T#(C,mi- o^MCD%^0)^f^VI% 
CfUCMUT, 0A#H°9(i#^(D^fc(i^'.^% u o Ml'

2—42



6 (C ur:o c 6 M 6 -#- C^T i cnu , u ^ n A^
8T^)5^% #:$#.*'6 (b if ^ ^ UT ^ 6 o .

% jc % f- ^ ^ $ K, p jc ^ ^ ^ ^ r K F ^ v -/ - , '^1 j i; fb
g%/\- 7 o > H ( %^ 2 Oli, ) T^)%o #(: K F i; V '7-(«W|:',TX:-f C
fiTfdOs

fi#m° ">#^g)5K#^ur:o 9 - ^* %*;, aiaom/^.u'CRm*'
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$ 2 - 6 i®jl S#K

Cu (D # Si <b 7 til 'A %
Cu P C

M
o

TCuP ^ 7 ^ ^
Tough-Pitch Copper Sheets and Plates 993

Up
—

0_02
0.05

dcup i) Aigtmt

Phosphorous Deoxidized Copper
Sheets and Plates

99.9

Up

0X)04 
0~04..

—

OFCuP
Oxygen-Free Copper Sheets 

and Plates
99.96

Up
— —

S2 • 7 gn90jl5» 

■IIS Z 3261 Silver Brazing Filler Metal
ft 7- n •/. '* 5 Mi!,UK -0

Ag Cu Zn Sn Pb^ Fe
BAg-6 49-51 33-35 14-18 — 015 775 - 870

BAg-7 55-57 21-23 15-19 45-55 650 - 760

BAg-8 71-73 27-29 - - 780 - 900

%/u^D ^ ® J i sM&

JIS Z 3264 Copper Phosphorous Brazing Filler Metal

# m
fk 't 1& ft

Cu p Ag
o 0 1'J 2m IIE *"

C<>
BCuP-2 9% 6B- 7.5 — 6^ 735 - 840
BCuP-3 % 5.8-67 4.7-63 ii 705 - 840
BCu P-5 4.8- 53 145-15.5 $6 705 - 815
BCu P-6 
(AWS)

% 6.5-75 1.5 - 2.5

________ i

8-*6



2 ■ 8 a

% ft l ft * 1 9*s<e«'.8to *2
u 7 M mdd mm/year (mV)

BCuP-2 8.41 0.04 0

BCuP-3 8.18 0.04 0

BCuP-5 7.36 0.03 ©

BCuP-6 10.64 0.05 ©

BAg “6 8.03 0u03 ©

BAg -7 7.66 0.03 0

BAg -8 8.67 0.03 ©

. *1 54hrs oum (100 C)
*2 20mins aiUM (99*5 C)



#2-9
95 °C 33 day

# $4 No WftV:®® 
IdtJ d

o*M%%e#68!;S 
( P )

BAg-8 1 — 3 b 3
4 b 3

BAg-7 IT\

I

C
U b

b
1
2

BAg-6 3-5 c 3
6 b 3

4 — 6 a 41
BCiiP-2 7 a 65

5-7 c 16
BCiiP-3 8 b

6 — 8 a 37
BGuP-5 1 a 42

7-1 a 54
BCuP-6 2 a 44

68 mSidttffitoadH » "ti 5 tr: -m**#

#66*6«

#66 & 5 o

rrnFTThrnaf

2-4?



( 95-106C* )

brazing metal

in air

in air

in air-tight

0216 95-100t )
6 Cu

1 fl*mm 2 ##*#



2 ..s. 5 ^
2-8.2 ^#Sm#:8S (#0 ^,il

C^cf:o *$&##%(: #(,'TU\ #### 10^ W, 10' W/hr ,
8X10^ kod/hr 7-' f CD#m^6 L T/HR# ( 500 kmO %-

^,11- ' MfPU, 4m#(Da:J+(D#^(cur:o

(1)
yi/-h7^^tUT(j:, gO 2 . 19 K^ U r: A ^ ^ 6 ^ ^ 6 U , 7 < ^ k' y 7 5

wCD & OCOUT/'M ff%160 6 120 ^2.10

6ar:o ^(D^Tcfi 2.3.2 (iXaoa f T* % M)" kaz<(c

^#iur:o 4'Bmm#2o#oit%

&2 . il *c^g+#^#To gl 2 . 20(c#%Mi%,111x1^-3%

(2)
2-8-4 Tj#/xr: (f 9 (c 7 >-1 ^ 9 A ^ H 9 /< f) 5f: % ,

ouTU, ;j<

a 9 ^, < , 95 ~ 100 "C(C#% , j: L , 9 ^ 9 (C Ar #%&

mmT7-.yALf:o

2 - 3 - 3 #-?&]#(/%#%&<!: D, 8%#U 50 mx 3 R.B#8%#I8 2 cr^

m^r:o gO 2 . 21 (c ^ ^ 9 6 #^c^#^(D^A^7mTo

7yt z.9 A s a TK^A^-vumT^mf^^-xr:. ;/#^/j

WLT(fVf^) ±(;

C a %-m^U ^:o gO 2 . 22 , 2 . 23

2—51



SOflWctii'TkL 9 9 %i% /KlYliiCO jM#

(C j: () , 80'C-"93'CKam#fP#@^&:/kU9^C6^#^U/:o tlHR^C

700 kazrr <& 5o

M2 . 24 ^'7 o - L/-H %#<> UT A^llj

l V:o

M2.25ic#mme$T. #ji mm 0.8-1.25

f#)#AA^J(i500 k^/hrT<$)cf:o

M2.26#%#am#i%MmT*f), ^151%

CT^n, #aVJ(if^ 600 km( hrT*'),

$7:M2 . 27 (C^t J: 9 0.8 - 2.5 A :) »

(:i) ^##mmmmk^+ -

C2)^(C^UT, M2 . 19 (cm-f 7 4- A2. ioc

f %$,'i
cm$5m^6<hK,

5^lj20^m2@:mA(7^yb'^83x38 ), 7<7t:y^5m, 4m, 

n^_12p, 16(b, ^c%^^j2,3.4/^7L/,i/(co^T#m^^^h%'f;o/':o &'im&A2.

i2C/j<fo iiiBmc^'/'Tiin^iGP, 7 ^

b:' v 4 m, 4 7 L/ /!/, 0i#[##66.4 m 6 Uflo H'^^m,i'):,il fliK-i v /CD

j: 9 T^)
: 1829 w/m'.hr .c

(#ai#±mmBomf:##b#$4o%{#i'%rsD)

%##%

T- 1.7 C

: 56? k^/m'.hr-c

^ T = 5 C

: 9123 M/hr

2.28M2.29(cmur:^%m^o^n^m^o
>?>#',11^^57 A un,,

1/,1/ic-o^, #3c#g§m.h, T\ nr^g/j"ff,jm3^1}/o^x^AU^L,7:u
7 o >^4 > h^^murio ^

mm?**), Ac, ^mxc^^fkT^KF^v

2—52



#;uur:o . si (t/]<-fo

(%2.3l(C/j<Uf:^co&##f&Hiiv:o &#%!a UT(i, u^-7:7^ 

tT/LVL-o i#gm7 4-f"-%'#;mb,

^ hUi^l 290 kgT^ %o ^T#W(i#Q^K ° v ^ 7 - ;i/^50-80m»(D^:$ ^(tr:o

(4)
M 2.33 7 o- ^- h , Bofnwem 10^ k^n]VW/K^#m^K(%

oi/7^-6UT, 30-50 0,^iW/K^^#m(C#AUTi%#^^C ^ T:. %#(iM

2 . 32(C/J<ur: 7 L/^> 114 f - V :/ y ? 7 ( 60-85^/m)

(C j: :) , (1# %" 6 -o T fo C ^ ^ f:« 7 ix ^ 1.5 - 2.2

T* 6o 7l/^ >An^%(i55r-65"C(C$ij#Lf:o M 2 . 34 :: 7 u ^ > 114C)t V

H'fR#(D#fAmija:(i^(:^T5 t- F(Coi^T#j7E^f;L\ Lr%

-7 - ( 1.0 **( ) 7 < - > Ur: o ^ 2 . 30 (c K F ^ v -7 - ^ ^ y L ^ ^ 43

(i ) \u 1 t — K

m \u2^-K jss-t ttsrnt

(iii) \i3t-r
^#SST#m#T6o

(iv) \i4t-r ##&+
tm^#nF4X#T%#M4A;j^^7 %-t a.

(V) \%5t-K %#%#%

\a 4 ^ h %A;j % Off (c u?:##o
;u3\ #m, &###(&

(4)-l ###%

M2. 35ic###% (Nal t- K ) ^94ClTWm^ft:U, 94 C N#
%(h 6 7000 kozf/hr ^/f:L-CU^«

ICt)UT(d:, T ( ) (i 0.9- 1.4 c T (?) ') ,

1600 - 1800 kod/V. hr -CT*6. 1940 kwC V-

hr . CTA^f: A, 88^(Dft#T*S6l^^o %-?T» #,%# 10^ k^/hr

2-53



5KU, AT 6 UT 1.83 >

< UT, mF|t^m"PL ( a,ih%f,160^/mw(C^LT^
> < , 40^/mL^aa%*>cf:o upfmj: 10\co(/hrTjt^

(4)-2 %2-Na5 { - F )

Na2 t - K*^6%5 t- . 36-M2 . 42::/]<^o

T^c c/:o

&,;m(c#?&&##, $^66%

cTi^ t#^_6n%M$Lg 5o

Cpg X G ^ X A. tsup 
^2 " 1TX 0.015426 x^v tg ( 2 . 3 - 23 )

fR L Cpg : 7 tx %f > # x It# ( kazt/kg- c )

G' : n= i ^ ( k?/h )
tsup : ##% ( C )

u : ( kw</m'. hr . c )

. .tg : ( c )

c oLg

^ " 0.015426 x ( 16.6 - Lg ) X A (, x - ^ 2 . 3 - 24 )

. ii : c kmc^)

A. I : ###- 7 o > ( ) M#:#

N 2 . 37 , 2.39, 2.420Ui^MiI:-f^Ct^^T^^ofWl'J 

\a3t-KOl5^l0^com(cr)OTMil!^,a^r:.

(0#^&(DT*6o

Rout : x-/^-t:-H^@:T88.1"C

Ts.t : P-9.15atm(t:b(;f&aSR]M8%T79'C

A tsup: ##^= 88.1 - 79 = 9.1 "C

«in : 160 kcot/ mAhr- C

U : 152 k^ m'-hr - C

Ui (meas.):#itmim^#^^$ 315 k^/m^hr-C

T., : ###^%T 90 C

A tg : 5.8 TC

2—54



j: ^ 2 . 3 - 234: 0 . Lg - 2.33 m 1 66.4 m 01 4 ] c ]6.6 m

^ 2 . 3 - 244: 0 ##i#

{z;j^$Ui(j:366 km(/^'hr'r(h^D, Ca(4Ui(meas.) 4:']16%A^Ufll'iT^<3. C 

09$,^2.37. 2.39 . 2.42(DUi(mcaH.)(4'A^f^(4. $A]16%iy/tAC|./j^7 7 

h $ if T 4: l' 6 (D (h 6 a^o 2 . 39 (C U &: 200 k^/ hr 0; > 6 Ui ( mras.) ft

300 hr -"C T* &(%%% 16% up 6 Ui( calc ) 0) 450 W/ V- hr - C

(C^jLT^77%6l^%o

gfm&aCol'TUt Nu2t-K(M2.36).\a4^-K(M2.40 )Tmi|)i:l/f:

500 - 600 kc^/hriBt>a%o

U h (D 4: 9 fz: ^M,5tfn U f: rji ^#(D mm# %(i ,%,!I 1,4 (D^j75% 0f,i1 (c 6 i' $ ^ .

(i) ^AnfkA^(hm#(D7^/<7>%

fin -fc j:

fiii) m#f4:(DMca(D^^- 

flXC'DUT^/j^BmfCit'KUT. :8%mvjdi/h2 < ,

3 o ^ /: 6 11: m %fb(cn^^04 ^ f a ^ 11 //:-)o

(iii)f:^U"Cf4. 6'^#yrj(6 UTM2 . 43 %-/j<-4-. $455-65C09%(4:7 ^
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