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                                            2 ( ) 158 :,,,,,, : / 32 : 12 : : ISBN / T B 15 : 13 00
                                            

                                            3 ,,, 10 7, 2 80%, : 1 ;, :, :, ;, ;, 30%,,,, 20,,,,
                                            

                                            4 ,,,,,,!,,,!
                                            

                                            5 
                                            

                                            6 ( CCR )
                                            

                                            7 
                                            

                                            8 :,,,,,,,,,,,,,, : Q, W; Q 1 Q = Q 1 + Q 2 + Q 3 ( 1. 1) Q 1, W; Q 2, W ; Q 3, W,, : 1
                                            

                                            9 Q 1 = 4 = 1 K F ( t + t w ) ( ) ( 1 + 3) ( 1. 2) tw,, - 9 ; - 26 t w t, + 18, = 1, ; = 2, ; = 3, ; = 4, F ( m 2 ) K, W / ( m 2 ), 1, ( ),,, % ; % ; - 5% ; 2,, ;,, 3,, 4m, 3 0; 4m, 1m, 3 2% Q 2, : Q 2 = Ll w c( t - t w ) ( 1. 3) w, kg / m 3 ; 2 c, c= 1k J/ ( kg ) ; L, m ; l, m 3 / ( h
                                            

                                            10 m ), Q 3, : 100 % 80 % 65 %,, 5 Q 1 Q 2 Q 3,,, 1., : Q, W ; A, m 2 ; Q = q A ( 1. 4) q, W / m 2 ; Q = K F ( t - t w ) ( 1. 5) 3
                                            

                                            11 , : q = K F ( t - t w ) A K, F ( 1. 6) ( 1. 6) : ( 1) t, q ; ( 2),,, K, q ;, q ; ( 3), F / A, q ; ( 4), tw, q :,,, q,, t w, q, t w, ( 24, K 24 = 2. 08W / ( m 2 ), 37, K 37 = 1. 56W / ( m 2 ), 49, K 4 9= 1. 27W / ( m 2 ), 37, 49, t w = - 25 ; 1. 59, q, 36%, 37, t w = - 19, q 37%,, q, q = 52. 3W/ m 2 ( 45kcal/ m 2 h ), q = 71. 7W/ m 2 ( 61. 7kcal/ m 2 h ), q = 71. 2W / m 2 ( 61. 2kcal/ m 2 h) 1. 1,,, 4
                                            

                                            12 1. 1 q W / m 2 kcal/ ( m 2 h ) ( ) : Q, W ; Q = qvvw ( t - t w ) ( 1. 7) V w, m 3 ; qv, W/ ( m 3 ) ;, 1, 1m 3 qv, q v = K F Vw ( 1. 8) ( 1. 8), K F, : ( 1),,, K, qv ; ( 2),,,, F / V w, 5
                                            

                                            13 , qv ; ( 3) qv, qv,, qv, ( 1. 4) ( 1. 7),, 3.,,,,,,,,,, : Q = 24 q D 18 t - t w Q 1m 2, k J( k cal) ; ( 1. 9) D d; ( 18 ) 1 D 18 = Z( t - t w p ) d ( 1. 10) t w p, ; Z, d;, t w p = , Z= 126 ( d), ( 1. 10) D 18= 2470 d ( 1. 9), q / ( t - tw ), q / ( t - t w ), 6
                                            

                                            14 1m 2 24, ( 1. 9) kJ( 98800kcal) 4.,,,,,,,,, QT = q TV w ( t - tw T ) ( 1. 11) Q T, W ; qt, W / ( m 3 ),, 1, 1m 3 ; V w, m 3 ; t, ; t w T, qv q T,,,, 5. ( 1), ( ) 7
                                            

                                            15 ( ), ; K r ( L/ h ) :,, qd = mqr ( 1. 12) qh = K r m ; mqr 24 ( 1. 13) q r, L/, ; q d, L/ ; q h, L/ h K r,, K r, K r 1,,, K r K r= 5 12, Q r = cqh( t r - t l ) 10-3 ( 1. 14) Q r, kj/ h; c, kj/ ( k g ) ; q h, L/ h ; t r tl, ;, k g/ m 3 ( 2), 8
                                            

                                            16 , ( 1. 13), t r 105, qr 2 3L/ ;, 100k g, k g (, ) Pa 6., ( ),,,,,,,,, : , Pa ( ) ; , P a( ) ; ,,, 9
                                            

                                            17 ,,,,,,, 7.,, ( 1. 1 ),,, 1. 1 t w t w, 1 t w, Z 0 Z1 Z 2 ( ) Z 0 tw t w ( ) ( ), Z 1 tw < tw t w, 1 ( GJ/ h GW ) Q N - Q k Q N, Q k + 5 : b0 ( b0 Z 0) QN a 0 b1 ( b1 Z 0+ Z 1, tw tw, 1 ), Q1 ( tw, 1 ) a 1 ;, QN a 0 a 1 a 2,, QN a 1a 2 10
                                            

                                            18 a k, a 0a 1b1b0 tw < t w t w, ( a ) ; ( b) ( ) 1. 1 ( 60% ), ( 60% ) 1. ( 1), 11
                                            

                                            19 D, D 50( 50mm, 27 ) D 75( 75mm, 47 ) 1m, ( 2),,, cm, ( 3),,, 4 813mm, 813, ( 4),, 132mm, M 132,, ( Pa ),,, ( Pa) 2. ( 1), 0. 5mm,, ( 2), 1. 2mm,,, 0. 5mm mm, 400mm 12
                                            

                                            20 , 200mm 1800mm, ( 3), ( ) mm,, 35 40mm 52mm, 416mm ( 8 ) 520mm ( 10 ) 624mm( 12 ) 600mm, 200mm 2000mm, ( 4),, 640mm mm,,, ; ( ( 5 12) 10 5 Pa ), ( ),,,,,,,,, F ( m 2 ) F = Q K ( t p - t ) ( 1. 15) Q, W; 13
                                            

                                            21 K, W / ( m 2 ) ; t p, ; t, ; 1 : = 0. 95; 1= 1. 00; 1= 1. 05; 1= , 2 = 1. 0; 2> 1. 0, ; 3, 3= 1. 0; , ; Q K t p, t p = ( t g + t h ) / 2 18 F,, 1 1= 1. 0, F ( ( 1. 15) ), = F / f ( 1. 16) f ( ) 1, F ( ),, :, 0. 1m 2 ;, 14
22 10%, 813, 1m ,, 4m,,,,, 50%, 30%, 20%,,,,,,, : 1., ; ; ; ; 2., ( 100 ) ; ( 100 ) 3., (, ) ; ( ) 15
23 4., (, ) ; (,, ) 5., (, ) ; (,, ) ; (,,,,,,, ) 6.,, 7.,, 8., ( ) ( ),,,,,,,,,,, : 1.,,,, ( ), 30% 40% ( ), 70% 80%, 16
24 ,, ( 30% ),,,, 2%, :, 20% 40% 2.,,,,,, 3., 1000 ( 1kg/ m 3 ),, 10,,,,,,,,,, :,, 4.,,,,,,,, :, ( ), ; ;,, 17
25 ;,,,,,,,,,, 1. ( 1. 2) : p = g h( h - g ) ( 1. 17) , 2 p, Pa; 18 g, m/ s 2, 9. 81; h, m; h ( ), k g/ m 3 ;
26 g ( ), kg/ m 3 t g = 95, t h= 70, 1m p = ( ) = 156P a h = 64m, p 10kPa,, ;,,,,,,,,,, 2., ( 1),,, 1. 3,,,,,,,,, ;,,, 4,,, , ( 2), 19
27 1. 3 1, 2, 3, 4,,,, 1. 4,,,,,,, ( 1. 4 ), ( a, ) 300mm,, ( a ),, 20
28 1. 4 ( 3),
29 ( 4) ;, 1. 6, ( ) ( ) ( 5) ; 1. 7, ,,,,,,,,,,,,, 3., ( 1. 8) ( 1. 9), 22
30 , ,,,, : ( 1),,,,, ; ( 2),, ; ( 3), ; ( 4) ( ),,, Pa, ; Pa, 23
31 , :,,, 70%,,,,,, , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 ( A),, 24
32 ( B),,,,,,,,,,, ( ) kP a ( C),, 80k Pa, ;,,,, 180/ 70, 95/ 70,,,,, ( D ), ;, ( E ),,, ( ),, ( F ) ( G) ( H ), ( F ),, ( G) 25
33 , ( ) ( 65 ), ( ) ( H ),,,, 65, ( I ),,, ( a ) 2, 3( ) 4, 5 10 ( b), ( a ),, ( c) ( d ) ( e) ( f ) ( d ) 7,, ( e) ( f ),, 1. 10, 26
34 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11,,,, 27
35 ,, ; ( ),,, : p = p, Pa; p y, Pa; p y + p j = Rl + p j ( 1. 18) R,, Pa/ m; l, m; p j, Pa, ( ) : R = ; d, m; v 2 d 2 v, m / s;, k g/ m 3 ( 1. 19), : = f ( Re, ) ( 1. 20) Re = vd, = K d 28
36 Re, ( Re< 2320, Re> 2320, ) ; v, m / s; d, m;, m 2 / s; K, m ; K, K = 0. 2mm, K = 0. 5mm,,, K = 0. 2mm,, ( ) ( ) : G kg/ h, v( m/ s) v = G 3600 d = 2 4 G, kg/ h;, k g/ m 3 ; ( 1. 19) G 900 d 2 ( 1. 21) ( 1. 21) v ( 1. 19), G 2 R = ( 1. 22) d 5, 29
37 = lgre d K 2 ( 1. 23) ( 1. 23) ( 1. 22), R d G, = K d ( 1. 24) ( 1. 24) ( 1. 22), t / h, R = K G 2 ( 1. 25) d , R mh 2O/ m, ( V ) 2 K V 2 R = K = g d d ( 1. 26) V, m 3 / h ( 1. 25), G R d,, G, R, d ( 1. 25) d G d = K G m ( 1. 27) ( R) G = ( R) 0. 5 d t/ h ( 1. 28) K d, ( 1. 25) 30
38 R, ( 1. 18) p y = Rl Pa p j : ; p j = v2 P a ( 1. 29) 2,, ; d : l d : d = l ( 1. 30) d l d = d ( 1. 31), : p = p y + p j = R( l + l d) = d d G 2 ( 1. 32) 1., : G = Q c( t g - th) 3600 = 0. 86Q ( t g - t h) ( 1. 33) 31
39 G, kg/ h; Q, W; c, c= 4187J/ ( kg ) ; t g, t h,, : G = G, kg/ h; 3. 6Q r Q, W; r, k J/ kg 2. ( 1. 34),, ( ), ;,, R= 30 80Pa / m, : R = p g, P a; ( p g - p o) ( 1 - ) l ( 1. 35) p o, Pa,,, 2000Pa ; l, m 3. G R, d, p, 15% 25% 32
40 4.,,,,, ;,,,, : R s, Pa/ m; R b, Pa/ m ; Rs = b R b ( 1. 36) s s ( ), k g/ m 3 ; b, = 1 k g/ m 3 33
41 ,,,,,,,, ( 2. 1),, 1 2 : p 1 + Z 1 g + v2 1 2 = p 2 + Z 2 g +, : p 1 g + Z 1 + v 2 1 2g = p 2 g + Z 2 + v2 2g p 1, p 2 1 2, Pa; 34 v p 1-2 Pa ( 2. 1) + H 1-2 mh 2O ( 2. 2)
42 , m; Z 1, Z O O v 1 v 2 1 2, m/ s;, k g/ m 3 ; g, 9. 81m/ s 2 ; p , Pa ; H , mh 2O 2. 1 AB, ( ) 1 H A, ( 2. 2) : Z 1 H A = p 1 g + Z1 + v 2 1 mh 2O 2g, ( O O ) ; p 1/ g, 1 Z 1 ( mh 2O
43 ) 1, ; v 2 1/ 2g, v 1 ( mh 2O ) 2 H B H B = Z 2 + p 2 g + 1 v2 mh 2O 2g : ( 2. 2), 1 2 H 1- : 2 H 1-2 = H A - H B mh 2O ( 2. 3) 1 2, 1 H A H 1-2 H B, 2,, 1, 2, Z 2> Z 1,,?, 1, Z 1, H A > H B, 1 2,,, ( ),, 1m/ s;, 1m/ s, 3m/ s v = 1m/ s, v 2 / 2g = mH 2O; v= 3m/ s, v 2 / 2g = 0. 46mH 2O,,,,, H = Z+ p / g, 2. 1, CD AB 36
44 CD Z p / g, Z+ p / g CD, : 1. ( CD ) ( ) H ; 2. ( Z), p / g( mh 2O), p / g= H - Z( mh 2O), MPa, ( mh 2O), 0. 1MPa= 10mH 2O= 1. 0kg/ cm 2 3., H = H C - H D = Z 1 + p 1 g - Z 2 + p 2 g mh 2O ( 2. 4) 2. 2, 2. 3 : ( m ), ( m ),,,, 2. 3 ( ) ( ) 37
45 ; mh 2O,,,,,, p / g,, ( mh 2O ) 1. : p / g = H - Z ( mh 2O),, Z H, p / g 2. 2, p 0/ g, H Z 0, Z 0= 0, p 0/ g= H 0 0( mh 2O) B, p B/ g = H A B - Z B ( mh 2O ), H A B B ( ), Z B B, p D / g = H 0 0- Z D, Z D > Z 0, p D / g< p 0/ g,,,, ;,,, 2. :,?,,, 38
46 , 0. 5mH 2O, 2. 2, P 1/ g = H A A - Z 1( mh 2O) 2. 3, 1 p 1( ) / g = H 1 ( ) - Z 1= 37-1 = 36( mh 2O) p 1( ) / g = H 1( ) - Z 1= 37-16= 21( mh 2O ),,, :, , 2, 3 3. :,, 2. 3, 1 39
47 H 1= 49-37= 12( mh 2O) 2. 2, AB H A B = H A B - H A A : R 1m ( Pa/ m), ( ) R,, : 40 R = ( 1 - ) H 10 4 Pa / m ( 2. 5) L
48 H, mh 2O; L, m;, , CB : RC B = ( 1 - ) H C B 10 4 Pa/ m LC B 2. 3, 2 : R2 = ( 1 - ) H = L 2 ( ) ( 38-36) 10 4 = 10 P a/ m :, 2. 2, H O E = H E - H O ( mh 2O ) H E H O,, , mh 2O ( ) : ( 1) 2 ( 48-7= 41) ( 2) 2 ( 38-7= 31) ( 3) 2 ( 38-7= 31) ( 4) 2 ( 38-40= - 2) ( 5) 3 ( 38- ( - 5) = 43) ( 6) ( 34-0= 34) ( 7) ( 52-0= 52) ( 8) ( 52-34= 18) ( 9) 1 ( 51-2= 49) 41
49 ( 10) 1 ( 35-2= 33) ( 11) 4 ( 38-1= 37) ( 12) 4 ( 48-38= 10) ( 13), 3 ( 34- ( - 5) = 39) ( 14), 3 ( 34-8= 26), ( 2 ), ( - 2mH 2O) :, ;, :,,,,,, 1.,,,,, H ( ) = 2-5mH 2O ;,,, H ( ) = 8 12mH 2O;, H ( ) = 3 5mH 2O 2. 42
50 1. 6MPa, ( M 132 ), 0. 4MP a ( 40mH 2O ),, 0. 6MPa, MPa, MPa,,,,,,,, 40mH 2O ( 0. 4MPa ) : p 40 mh 2O ( 2. 6) g 2. 1, 3 43mH 2O,, 3., p / g 0 ( ), ( ),,,,, ;,,,,,,,,,,, : 43
51 p 2 5 mh 2O ( 2. 7) g 2 5mH 2O, 2. 1, 2-2mH 2O,, 4.,,,,, 2. 1 : ( ) ( kpa) ,, : p g p b mh 2O ( 2. 8) g p b, Pa 95/ 70,, ( 100 ),,,,,, 44
52 , mH 2O,, ; 2 5mH 2O, ( ) 2., 40m,,, 42mH 2O, ;, 40mH 2O,, ( ), :,,, ( 2. 4), 40m, 40m, 40m,,,, ( 40m ) ( 40m ),,,,, 45
53 2. 4 1, 2, 3 4, 5,, :, ( ),, ( ),,, ;,,,,,,,, 3.,,, : 34mH 2O, 46
54 2. 5 1, 2, 3, 4, 5, 6 39mH 2O, ;, 43mH 2O,,,,,,,,,,,,, : 1., 47
55 ,,,, :,,,,, 2., R,,, ( ),,,, (, R ) ( ),, 3.,,,,,,,, ;,,, 48
56 ,,,,,,,,,,, 4.,,,,,,, ;,,,,,, 5.,,,,,,,,,,, 1. 05, 49
57 , ;, ; H p b = H j + H b - Z b m ( 2. 9) H p b, m; H j, mh 2O ; H b, mh 2O ; Z b, m Gb 4,,, H j, ( ),,,,, 1., ( ) : 50
58 p = S G 2 Pa ( 2. 10) H = SG 2 mh 2O ( 2. 11) p H P a mh 2O ; G, m 3 / h ; S, Pa/ ( m 3 h - 1 ) 2, ( 2. 12) ; mh 2O/ ( m 3 h - 1 ) 2, ( 2. 13) : S = K S = K d, m; l, m; d ( l + l d) Pa/ ( m 3 h - 1 ) 2 ( 2. 12) d ( l + l d ) mh 2O/ ( m 3 h - 1 ) 2 ( 2. 13) l d, m; K,, K = m = 0. 5mm; S ( ) ( kg/ m 3 ), S S ( ), ( ), ( 2. 12) ( 2. 13), ;, 2. S ( 1) : 2. 6, S ; S = S 1 + S 2 + S 3 + = S ( 2. 14) = 1 51
59 2. 6,, S, ( 2) : 2. 7,, S 1S = 1 S S S = = 1 S ( 2. 15) 2. 7 ( 2. 15),, S ;, p p = p ( 3) :,,,,, S p 52
60 : ( ),,,,,,,,, S p< 0, p p ( Pa) H p ( mh 2O ), G ( m 3 / h ), S p : S p = - S p = - p p Pa / ( m 3 h - 1 ) 2 ( 2. 16) G 2 H p G 2 mh 2O / ( m 3 h - 1 ) 2 ( 2. 17) AB( ) S A B( 2. 8) AB S : S = SA B + Sp = SA B - p p Pa/ ( m 3 h - 1 ) 2 ( 2. 18) G AB( ) p A B= S A B G 2 > p p, S > 0; p A B < p p, S < 0, p B > p A, AB,,,,, 53
61 , ( 4) :, 2. 9, A P B, A RB, S A P B =, AP B ARB S A B = S A RB, AP B, A RB,,, AP B A RB, S A B : GAB + GAP B = GAR B G A B + H B A - S A P B = H A B S A R B 54 G A B = G A B = S A B = 1 S A B H A B S A RB = 1 S A R B S A R B 1 S A R B H B A - S A P B 1 S A P B 1 1 S A P B 1 S A P B H A B 2 ( 2. 19) ( 2. 20)
62 S A P B ( AB ), AP B A RB, S A P B < 0, S A B ( 2. 19) ( 2. 20) ( 2. 20), S A B > S A RB :, ( ), S, ;, 2. 9, H A B S A P B, GA P B = H A B S A P B,,, :, ;,, 3. G ( m 3 / h), p ( Pa) H ( mh 2O), ( ), S, p = SG 2, S 1> S 2> S 3, S 1, S 3 ( 2. 10), ( ),, ( ) S 1 S 2, 55
63 , S 1 S 2, S 1 S 2,, S 1 S 2 S 2. 12,,, ( S 1, S 2),, S 56
64 S 1 S P S 1, S P P 57
65 ( P ) S 1 S P, S S 1 S P, ( ),, 1. ( 1) G( m 3 / h ) H ( m 10kPa) N ( kw ) ( r / min) : G G = ; H H = 2 N ; 2 N = 3 ( 2. 21) 3 : N = G H kw ( 2. 22) 367,, 2. 14,, (, H G ) :, ( ) ( G = 0) 12% ;, 40% ;,,,,, 0, 58
66 2. 14, ( 2),,, : : H G, : H = A + BG + CG 2 + DG 3 mh 2O ( 2. 23) ( 2. 11) H = SG 2 H = H, H = A + BG + CG 2 + D G 3 H = S G 2 H = H ( 2. 24) 59
67 ( 2 24), ( G, H ) : H = SG 2 mh 2O ( 2. 25),, ( ) : H G H G, :,,, A,, ; ( ), B,, , ( ),,, Z p 60
68 , A Z p, p 0,
69 ,,,,,,,, ;,, 25%,, 2., ( ), ( ),, 2. 18, 91%, 72. 9% ; 50%, 12. 5%,
70 ,, S 1 S 2, A 1 A 2, :, A 2 A 2,,,,, ( ),, ( A 2 ),,,,, ( ),, ( ) : G A, GA 1,, 3 2, A B GA GB 63
71 , A 1 B 1( 1), G A 1 G B ,,,, s ( ),,,,,,, 1. Gg ( m 3 / h), G s( m 3 / h ), x : x = Gs G g ( 2. 26),, x x = 1, Gg 64
72 Gs, x 1 x 1, 2. ( 1) : x 1, x 2, x 3, x, 1, 1,, ( 2) : 1, 1, ( 3) x 1= x 2= = x =,,, 1. ( ), G G ( 2. 27) : G G = 1S, S - 1, S 2, S 1, S S, S - 1, S 2, 1 = ( 2. 27) 2. 20, Gm, Gj, ( 2. 28) : 65
73 Gm Gj = S j S m, S m- 1, S k, = j, m ( 2. 28) S ms m, S m - 1, S k, S ; ; S, S, ( ) ; ; j, m j m ( 2. 27) ( 2. 28),, x, ( 2. 28) :, ( ),, < j < k,, j k Gj g Gkg, Gj s Gks, ( 2. 28) : Gk s Gj s = Gkg Gj g = j, k ( 2. 29) Gj s Gj g = Gks Gkg = cons t ( 2. 30), : ( 1),, ; ( 2) ( ), ( ) ( ) 2., : ; 66
74 ;,, ( 1) :,,, ( 2. 21, ),,, ( 2) :, S,,,, G :,,,,, ( 3) : O ( ),, S, 67
75 ,, G, O, O, 68
76 H R H R,,,, ( 4) : , S,, ( ), G, 1 H 1, H 1= S 1G 2 1, S 1, G1, G = G- G1, G,, 2, H 2= S 2G 2 2, S 2, G2, G = G- G 1- G 2, G,,, H 3, G4 G5, 3, G 3= G- G 1- G 2- G 4- G 5, G
77 , 3, 3 G3,, 3 ; 3, 3, 3,, 3,,,, ( 5) :,,,,,,, 2. 25, A, A,,, ( 6) :,,,, ;, : ( a ), B,,, H g h < H gh,, 70
78 2. 26 ( a ), ( b), ( c),,, ( b), A,, ( c),,,,, 1.,, 71
79 ,,, : ( 1) ; ( 2) ( ) ; ( 3) ; ( 4) ( 2. 27) ; , 2 ( 5) ( 2. 28) , 2, 3,,, ( ),,,, 72
80 ,,,,,,,,, 2.,,, a bcdef ( ) a b c d e f ( ), H, ( BCD E ) S,, G AB E F, BE be b e, H b e < H be BE S B E,, GB E < GB E b b H b, GCD = G - GB E, GCD, GC D > GC D, a b c d e e f ( ), 73
81 ,, ,, : ( 1),,, ( 2),, ( 2. 29),,,,,, 4 5,, ( ),,
82 ,
83 , CD, H c d : OB O E, , ( OB O E ),,,,,, OO,,,,, , P 1 P 2, : H A = 20mH 2O, H B = 15mH 2O, H C = 40mH 2O, H D = 25mH 2O, G A C= GBD = 100t / h, Gk = 90t / h, GH = 70t / h, GCD = 60t / h P 1 P 2, H P 1 = 25mH 2O, H P 2 = 15mH 2O, H A H B : ( 1) P 2, GA C G K, G H H C, H D?, ( 2) P 1 P 2, P 1, GA C, G K, G H H C, H D? ( 3), P 1 P 2? P 1 P 2, S P 1 76 AP 1C S A P 1 C
84 : P 1 S A P 1 C = H A - H C G 2 A C = = mh 2O / ( m 3 h - 1 ) 2 S p 1 S P 1 = - H P 1 G 2 A C = = mh 2O / ( m 3 h - 1 ) 2 S A P 1 C= S P 1 + S A C, S A C P 1, : S A C = S A P 1 C - S P 1 AC ( 1) P 2 = [ ( ) ] 10-3 = mh 2O/ ( m 3 h - 1 ) 2 G ( S A C + S CH D + S B D ) G 2 = H A - H B + H P 1 S BD = ( H D - H B ) / G 2 B D = ( 25-15) / = mh 2O / ( m 3 h - 1 ) 2 S CH D = ( H C- H D ) / ( GK + GH ) 2 = ( 40-15) / = mh 2O / ( m 3 h - 1 ) 2 77
85 : ( ) G 2 = G= GA C= 30/ = t/ h K H, GK = = t / h 160 GH = = t / h 160 CD BD H C D H BD H CD = S CH D G 2 = = mh 2O H BD = S B DG 2 = = mh 2O H D = H B + H B D = = mh 2O H C = H D + H CD = = mh 2O ( 2) P 1 P 2 G GA C, GBD ( S A C + S C H D + S BD ) G 2 = H A - H B ( ) G 2 = G = GA C = GB D = GK = = t/ h 160 GH = = 21. 4t/ h = t / h H B D = S B D G 2 = = 2. 4 mh 2O H CD = S CH DG 2 = = 1. 4 mh 2O H D = H B + H B D = = mh 2O H C = H D + H CD = = mh 2O, : P 2, 100 t / h t/ h, C D,, P 1 78,,
86 119. 9t / h 49t/ h,, P 1, P 2, 2 P 1, P 2, 3 P 1, P 2,,,,,, ( ) 79
87 ,,,, ( ),,,,, , 2, 3, ,,,,,,,, ( 1 2% ) ( ), 80
88 ,,, 1, 2, 3 4 1,, 2, ( ), 1 2 1,,,,,,, 3,,,,,,,,, ;,,,, 4, m,, : D N 32mm, D N 50mm, D N 20mm, D N 25mm,, 2. 37,, : V p = tv s = Vs = V s L ( 2. 31) V p (, L; 81
89 = 75 ; t ( ), t, = L/ ( m 3 ) ; V s, L V s 1000W 2. 2, ( 2. 31) T 905, 1 12, 1 16, m 3,,, H p : Z j + p b + ( 2-5) < H p < 40 m ( 2. 32) g Z j, m t g < 100, p b/ g ( ) 0,, Z j,,,,,,,,,,,,
90 2. 2 1kW ( L ) ( L/ kw ) M 132 ( 60) ( 60) ( 51) ( 71) ( ) RSL 250 7/ 95 A SH, DZ, SZ RSD, RSG, R SZ ( L H )
91 2. 38 O, y O, y Z p, j,,, p 0/ g = H p; y, p 0 / g < H p, p 0 / g, y, p 0 / g,,,, 84
92 p 0 / g,,,,,,,,,,,,, 2. 39, hy, h, y O P O Z p, h Z h y O, y O H y > H O, yhp O h, Zh ( Z p) Oy Z p H O < Z p,,, ( ), 85
93 ,, ,, ( ),,,,,,,, ; 86
94 ,,,,,,, , 2, 3, 4 5, 6, 7,,, 3 4,, 87
95 ,, 6,,,,,,,, , 2, 3, 4 5, 6, 7 88
96 ,,,, ;,,,,,,,,,,,,,,,,,,, :,,?,?,,,,,,,,,,,,, 89
97 , 2. 43, 3 2, j, j j,, 2 ( ),,, :, 2. 43, A, O O, 2 H A H B,,,,,,, 90
98 ,,,,,, , 2, 3, 4, 5, 6, 7, 8 ( ),,,,,,,,,,, 91
99 ,,,,, ( ) , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15,, 92
100 1, 2 3, 4 5, ;, p 1,,,, p 2, 6 7,,, 8,,, 9,, ( ) ( ) j j, p 1 p 2 ( ) 10,,, 2. 45,, ,, 12,, 93
101 2. 46 V 1 V 2 V3 ( 2. 47),,, ( :, 1 2 / h ), : V, m 3 ; P ; C 94 P V = C ( 2. 33)
102 2. 47 P 1, ( V 1+ V 2) ; P 2, V 2 ( 2. 33), : P 1( V 1 + V 2) = P 2V 2 V 2 = P 1V1 P 2 - P 1 P 1 = P 2 P 1 1 V 1 m 3 ( 2. 34) - 1 ( P 2 - P 1),, P 2/ P 1 V 1, ( ) :, V 1 4%,, : ( 0. 5% 1% ) 95
103 , V 1 2% 3% ( 2% ),,,,, V3 V 3 : V3 = ( ) ( V 1 + V 2) m 3 ( 2. 35), V = V 1+ V2 + V 3,, ;,,, 1 m 2 1m 3,,,,, : ( 1) ; ( 2) ; ( 3) ( ) , 3 4,, 5,,, 96
104 , 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16 6,,,, ,, 8, 9 16, 97
105 ; p ,, p, ( 1) h g ; ( 2) Z; ( 3) h b 98
106 ( 1),,, ( 2),, ( 3),, ;,,,, ( 1),, ( 2),,,,, ( 3),,,,,, , 2 3,,, 5 : 99
107 , 2, 3, 4, 5, 6, 7, 8, 9, , 4, 8,, 9,, 10 V V 1 V 2: V 3( ) V 2 V 3, 0. 4V 2, 0. 7m, : 100
108 0. 2( V 2+ V 3) m 3 ; ( ) m,,,,, 2. 49,,,,,,,,,,, 50Hz,, :, r/ min; f, Hz; = 60f ( 1 - S N ) / P ( 2. 36) S N,, 5% ; P, P S N,,, ;,, ( 2. 21) 101
109 G G = ; H H = 2 ; N 2 N = 3 3,, Hz, r/ min 2. 52,,, ( ),, ( 4 20mA ), ( Hz ),,, 2. 52,, 2. 53,, B 1, GB ;, 1 2, B2, AB 1B 2C,,,,, 6 7, 102
110 30%,,,,, 1000 / kw 10kW, 1 2,,, 2. 53,,, 2. 54, 6 ( ) ( ),,,, 7,, ; 6 8,,,,, j 1 j 2 103
111 , 2, 3, 4, 5, 6, 7, 8, 9, ( ),,, 6 8,, 8 9,, j 2 j
112 , 2, 3, 4, 5, 6, 7, 8, 9,
113 ,,,,,,,,,,,,, : Q = K F t = K F t d - t x ln t d t x Q ( kj/ h) ; K ( k J/ ( m 2 h ) ) ; F ( m 2 ) ; 106 ( 3. 1)
114 t ( ) ; td, tx ( ) ( 3 1),, ( ) ( ), t d, t x, t, ( ), t, Q = xw x tz d = dw d tz d ( 3. 2) x, d, ; Wx, Wd ( kj/ ( h ) ) ; ( ) : t z d 3 1, t z d = t 1g - t 2h ( 3. 3) W x = CxGx ( 3. 4) W d = CdGd ( 3. 5) x = ( t 2g - t 2h) / ( t1 g - t 2h) ( 3. 6) d = ( t 1g - t 1h) / ( t1 g - t 2h) ( 3. 7) t 1g t 1h ( ) ( ) ; ( ) ; t 2g t 2h ( ) Gx,
115 ( a ), Gx = G 2; ( b), Gx= G1( t/ h) ; Gd, 3 1( a ), Gd = G 1; ( b), Gd= G2( t/ h) ; Cx, Cd ( kj/ ( k g K ) ) ( 3 2),, 1 ; ( 3 6) ( 3 7),,,, 1 0 F, F =, = , td t x 108
116 ( 3 13) ( 3 14) ( 3 1) : ln t d = t z d - t x ( 3. 8) t x = t z d - t d ( 3. 9) Q = Wd tx = W x t d ( 3. 10) t x = Q/ Wd ( 3. 11) t d = Q/ Wx ( 3. 12) t d = t z d - Q/ Wd ( 3. 13) t x = t z d - Q/ Wx ( 3. 14) z d - Q/ W d) t z d - Q/ Wx - 1 = K F Wx WX Wd, : exp W x W d t z d = tz d exp W x : W d - 1 = K F / W x ( 3. 15) - 1 = t z d - Q/ Wx t z d - Q/ Wd 1 Wx - 1 Wd ex p Wx Wd - 1 Q Q = ex p Wx Wx Wd Wd exp Wx Wd Wx t z d ( 3 2), 109
117 x = exp Wx Wx Wd Wd exp Wx Wd ( 3. 16) ( 3. 16),, t : t = tz d - a t x - b t d ( 3. 17) a b,, b, b= 0. 65; a : a = a = a = ( 3 17) t ( ), a = 0. 5, b= 0. 5 ( 3 17) ( 3 1), t (, x ) : = a Wx Wd 1 + b + 1 ( 3. 18) ( 3 16), F =, = 1, >,,,,, = = 1, ( 3 17), ( ), 6% 110
118 ( 3 4) %,, ( ),, Wd =, : 1 = b + 1/ ( 3. 19), t, b = 0. 5, : = ; u 1 + u + 1 ( 3. 20) u G1g, Gh, u= Gh/ G 1g, u= 0, = ( 3. 21), ( ), ( ) : = W m 1 1 W m 2 2 / W x ( 3. 22), ; W 1, W 2, W x, W 1= W1/ W 1 ; W 2= W 2/ W 2 ; W x = W x/ Wx 111
119 m 1 m 2,, m 1 = ; m 2 = , m 1 = m 2= 0. 5, ( 3 22) = Wd / W x ( 3. 23), = K F W 1 W 2 ( 3. 24), : = yl ( 3. 25) y ; L ( m) y,, W 1 W2, ( 3 24) ( 3 18),, : = Wx Wd Wx Wd 1 ( 3. 26) 3 2 W x, W d ( 3 26) 3 2, Wx, Wd,, ( 3 2) Q 3 2, = 112
120 2. 03, W x/ W d = 0. 75, = ,, ( 3 22) m 1 = 0, m 2 = ,, m 1 = ; m 2 = = f ( Wx, Wd, ) : = Q B / ( 1+ B ) / W s ( 3. 27) Q = Q / Q ; W s = Ws/ Ws ;, B, B= , = K F / W s = = Q Q tg + t h t g - t h - t 2 tg - t h t g + t h = tg - t h tp - t - t 2 t g, t h ( ) ; t p ( ) ; t ( ) ; ( 3. 28) 113
121 ,, g ( kg/ ( m 2 h) ), q ( 1 ), q= K F / A( A, m 2 ), : = K F Ws A A = = q cg = cg q q cg ( 3. 29) ( 3. 30), ( 3 2) : Q = W s( tg - t ),,,, t z d = const, Q = A SH RA E 3 3 G G > : G, Q ( ) t g = 90, 1, 2, 3, W s = G ( 3. 31) 3 3 0< G < 100% Q G
122 10, 20, 30, , 1, t = 10, 70%, 5% ; 50%, 10% ; 20%, 30% ; 10%, 50%, 1, 2, 3, 4 :,, 50%, 1, 2, 3, 4 10%, 18%, 25%, 33% ; 20%, 69%, 50%, 40% 32%, 31%, 50%, 60% 68%,, ; 3 4 0< G < 160% Q G 3 4,,,,, :, ;, 160%, 1( 10 ) 105% ; 2( 20 ) 110% ; 4( 40 ) 125% 1( 10 ) 300%, 115
123 110%, :, t p tp, tg, t p t g G, th = t g, t p = t g, tg ( 3 30), q g,,,,, , 30, 20% ( 80% 120% ), 10%,, : t = 18,, 16,,,,, : 116
124 Q = qv( t - t w ) ( 3 32) Q ( W) ; t w ( ) ; q v 1 ( W / ) ( 3 31) ( 3 32) : t = ( Wst g/ q v) + t w ( 3. 33) ( Ws/ qv) + 1 ( 3 33) t g t w, t G( Ws) , : tw = - 9, 813, 1m 2 0 5, 52 3W / m 2 ( 45kcal/ m 2 h), 1 qv 1 94W / ( m 2 ) ( 1 67kcal/ m 2 h ) t g= 75,, , 5,,, 1, 2, 3, 4, 5 ( tw = t w = - 9 ) :, g = g = 2. 25kg/ ( m 2 h ), 117
125 118
126 , t = t = 18 t g = 75, t h= 55, t= ( tw= tw = - 9 ), : 4, 5 3 2kg/ ( m 2 h ), 5. 4kg/ ( m 2 h ), , 2, k g/ ( m 2 h ), 0. 7kg/ ( m 2 h ) 1 6kg/ ( m 2 h ), 4 4, ,, ;,,,, ;,,,, x 1, ; x 1, t w > tw, ( 3 30), t w = t = 18, Q = 0, q= 0, = 0, ( 3 33) t = 18 t w = 18,, 3 7, 3 7, ( 3 1 ),, 119
127 ,, t w = t w, ;,, tw = t,, tw = + 5, 3 7, 3 7,,, : 2 3, x = 2-3; , x = , : 20,, 120
128 2 3 ; 10, 0 5, t ( 3 33) ( ),,, t w = - 18, 4 2kg/ ( m 2 h ) 3 2 : - 18, 60/ 45,,, 18 t w = ( ), 3. 7kg/ ( m 2 h), x = 0. 89, 47. 0/ 36. 6, 18, ( t w = ),,, :,,, ;,,, x = 2. 3, 17 6, 18 1, 18 8, , 2 5 x = 0. 26, 15 9, 14 0, 12 3, , 6 8 :, ;, 121
129 122
130 , t w = - 4 1, x = 1. 0, x = 0. 89, ;,,,,,,,, ;,,,,,, 5,, x r, : x r = t / t p ( 3 34) x r = 1,,, x r > 1, x r < 1,,, ( 123
131 124
132 125
133 ) ( ),,,,,, ;,,, , , kg/ h, k g/ ( m 2 h ),, tg = 75, : G= kg/ h, x = 1. 4, 3 15kg/ ( m 2 h), , , , , , x r, 1, x r , 5, x r ( 70 3kg/ h ), 14 1kg/ ( m 2 h ), , 126
134 ,,,, :,, ;,,, g = 3. 15kg/ ( m 2 h) ( t g = 75 ), 2 g = 14. 1kg/ ( m 2 h) ( t g = 75 ), 3 g = 14. 1kg/ ( m 2 h) ( t g = ), 4 g = 6. 0kg/ ( m 2 h) ( t g = 92 ),,,, : 1,, 3 3,,, 18, 262W ( 225k cal/ h ) 127
135 ,,, ;,, 70 3k g/ h ( 14 1kg/ ( m 2 h) ), , 17 2, 18 5, , 17 9 tg = 66. 6, th = 63. 4, Q= 261W ( 224k cal/ h),, W,,,, ( ),, 3 0, 15 30kW, 1 4, 2 74, 41 82kW,,,,,,,, : ( 1kW h ) 1986 ( ) : WT F ( 95/ 70 ) ( WT F ) th 0 6, 128 W TF 0. 6( W TF ) t h ( 3. 35)
136 W TF : W T F = Q/ N q ( 3. 36) Q ( kw h/ d ), : q ( kw / m 2 ) ; A ( m 2 ) Q = 24q A ( 3. 37) N q ( kw h / d), N q : N ( kw ) N q = 24N ( 3 38) ( WT F ) t h : ( W TF ) t h = a L L ( m ) ; ( 3. 39) a R( mmh 2O/ m ), : L 500m 500m < L < L 1000m 0 6( W T F) th 3 4 : a = m a = ( WTF) th a = L ( m) ( WT F ) th L ( m) ( WT F ) th
137 , 9 0, 32 1k W, 40kW, 36m, 270t / h,,,, 2,,,,,, (,, ),,,,, :,,,, 3 9, ( a ), ( b) 3 3, ( a ) ( b) g = 14. 1kg/ ( m 2 h), ( b),, t w = - 9, , 3 3, t p = 17. 9,,, ( a ) ( b) , 1 18, 5 24, t p = 21. 5, 130
138 3 9 ( g = 14. 1kg/ ( m 2 h) ) ( a ) ( b) Q= W ( 253 1kcal/ h ), Q = 262W 12 5%, 3 3,,,, ;,,, 30kg/ h ( 6. 0kg/ ( m 2 h ), x = 2. 67), ( 1 ) 18, 92 Q= W ( 291kcal/ h ), 29 3%,,,, 131
139 3,, : ( 1) ,, ( x 1), t w = t w = - 9, t g = t g = 75,, t h= t h = 55,, t h = 57. 5, W ( 225kcal/ h ) 230W ( 197 8kcal/ h ), 12 5%,,,,,, ( ),, ( ),,,, ( ),,, 5 10%, ( 2), W / m 2 132,
140 W/ m W / m W/ m 2,,, ( 11 33) %, 100%,, ( 3),, ;, ( ),,, : q = j ( Q - Q1 8) = 1 j Q1 8 ( 3. 40) q, ( 100% ) ; Q ( kw h/ m 2 ) ; Q ( kw h/ m 2 ) ; j Q, Q ( 11 25kg/ h),, 31 9% ; ( ), 6 3% 30 0kg / h( 6kg/ ( m 2 h ) ), 92 ( 18 ), 133
141 61%,, ( ) ;, ( 4) : 10%, 23 2%,,,, :,, 8 16, 10 18??,,,,, ( ),,,, 35%, (, m 2 ),, ;,,,, 5, : 134
142 ,,,, :,, ( 18 ) ( 3 33) : ( W s), t w qv t g ;,, ;,,, ( ), ;,,,,,,,, ( ), ( 3 41) ( 3 31) ( 3 32) Q = Ws( t g - th ) ( 3. 41) 135
143 Q = ( 3. 20) ( 3. 27) ( 3. 28) W s( tg - t ) ( 3. 31) Q = qv( t - t w ) ( 3. 32) = : u 1 + u + 1 w ( 3. 20) w = w Q B / ( 1+ B ) / W s ( 3. 27) w = t g - t h t p - t ( 3. 28) Q = t g - t w 0. 5( t g t - t w + + t h - 2t ) Q B / ( 1+ B) u 1+ u ( 3. 42) t g - t h W s Q = ( 3 42),, : t - tw t - tw t g = t ( t g + t h - 2t ) t - t w t - t w + ( 3 43) : 1 / ( 1 + B ) ( u) ( tg - t h ) ( 1 + u) G t - t w t - t w t h = t g - Q / W s = tg - Q / W s t h = t ( t g + t h t - t w - 2t ) t - t w - ( u) ( t g - t h ) ( 1 + u) G t - t w t - t w 1 / ( 1+ B ) ( 3. 43) ( 3. 44) ( 3 43) ( 3 44) :, t, 136
144 t g th, G u tw,, ( 3 43) ( 3 44) t t ( 3 43) ( 3 44), : t p = tg + t h 2 ( 3 45) tw tp = t ( t g + t h t - t w - 2t ) t - t w 1 / ( 1+ B ) ( 3. 45), t, G,,,,,,,, ;,,,,, ( ), t 1g u 3 10, G 1g , 2, Gh, u = G h/ G1g,, G1g, Gh, 137
145 : cg1g ( t 1g - t 2g) = cgh( t 2g - t 2 h) u = Gh/ G1g = t 1g ( ) ; t 1g - t 2g t2 g - t2h t 1g = t 2g + u ( t 2g - t 2h) ( 3. 46) t 2g, t 2h ( ) ; c ( 3 46) t 2g, t 2h ( 3 43), ( 3 44) t g, t h, u, u = t 1g - t 2g t 2g - t 2h ( 3. 47) t 2g, t 2h u, ( 3 46) t 1g, u = 0, : t g = t + 1 1/ ( 1+ B ) 2 ( t - tw t g + th - 2t ) + t g t - t w t - tw 2G ( 3. 48) t - t w t h= t + 1 1/ ( 1 + B ) 2 ( t - t w t g - t h t - tw t g + t h - 2t ) - t - t w 2G ( 3. 49) t - tw,,,, K = K, ( 3 48) ( 3 49) B= 0, : t g = t + t h= t ( t g + th - 2t ) t - tw t - tw + t g - th t - tw 2G t - tw 1 2 ( t - t w t g + t h - 2t ) t - t w - t g - t h t - t w 2G t - t w ( 3. 50) ( 3. 51)
146 ,, 1,, G= G, G = 1, t g, t h, ( 3 52), ( 3 53) : t g = t + 1 1/ ( 1+ B ) 2 ( t - tw t g + th - 2t ) + t g t - t w ( 3. 52) t - tw 2 t - t w t h= t + 1 1/ ( 1 + B ) 2 ( t g t - t w t g - t h t - tw - 2t ) - ( 3. 53) t - t w 2 t - tw 3 1 t w = - 26 t = 18,, B= ( 1) t g = 95, t h = 70 ; ( 2), t 1g = 130, t 1h = t 2 h = 70, t 2g = 95 ( 1) ( 3 52), ( 3 53), t g = t w 44 th = t w tw t w 44 t w, t g t h ( 2), ( 3 46) u = ( ) / ( 95-70) = 1. 4 t 1g = tg ( tg - t h) 139
147 t g th ( 1) ( + 5 t w - 26 ),, 3 5, tw ( ) / 70 th / 95/ 70 tg t1g tg th / 70 tg th G = 1 ( 3 50) ( 3 51), t - t w t g = t + ( t g - t ) ( 3. 54) t - t w t - t w th = t + ( t h - t ) ( 3. 55) t - t w 3 2, 130/ 70,, 130/ 70,, t g = 18 + ( ) 18 - t w = ( 18 - tw ) 140
148 / 95/ 70, ; 2 95/ 70, ; 130/ 95/ 70, ; 3 130/ 95/ 70 95/ 70, th = 18 + ( 70-18) 18 - t w = ( 18 - t w ),, 130/ 70, t g = t w 44 t h = t w t w tw 44 ( + 5 t w - 26 ),,
149 / 70 ; 130/ 70 ; 130/ 70, : ( 1) t w,, ;, : Q = Q Q = t - tw t - tw = t 1g - t h t 1g - t h = t g - t h t g - t h ( 3. 56) ( 2) 3 12,, ; 142
150 , tw,,, K, ; K,,,,,,,,,,,,, : ( ),,,, 60, 70,,,,, 2 tg = tg,, G t h : 143
151 G = t - t w 0. 5( tg - t h ) t - t w t g - t ( t g + t h - 2t ) t h = 2t - tg + ( t g + t h - 2t ) t - t - tw t - tw tw t - tw 1/ ( 1+ B ) ( 3. 57) 1/ ( 1+ B ) ( 3. 58),,, 3 1, 95/ 70,,, t w = + 5, 7 27%, G = , t h= 24. 7,, G = , t h = t w = + 18, ( 3 58) t h < 0, tg = t g = 95 t w = + 18, t w = t,, t p = 18, 95,,,,,,,,,, ;,,,,, 3 :, 144
152 ,,,,,,, : G = 100%, G = 80% G = 60%, H p = 100%, 64% 36% ; N = 100%, 51. 2% 21 6%, : G = 100% G = 75% ; H p N 56% 42% ;, ; 3 3, t g = 130, t h = 70, 100%, 75%,, 3 6, 3 12, : , G = 100% ; + 5 -, 75%, G = 75% , G = 100%, , G = 75%, : t g = t w tw 44 ( ) 145
153 t h = t w t w 44 ( ) 3 6 t w ( ) G = 1 t g ( ) t h ( ) t g ( ) t h ( ) G t w 3 12, 3 6, 3 12, + 5 t w - 15, ;,,,,, 4,,,,, : ( h/ d) ; = 24 t - t w ( h/ d) ( 3. 59) t - t w t w ( 146
154 ( ) :,,,, 24, 5, 95/ 70, :, ;, 70 80, 18, : ( ) 47 70W / m 2 ( 40-60k cal/ ( m 2 h ) ) ( ), / m 2 ( 813), W/ m 2 ( 60-80kcal/ ( m 2 h) ), / m 2,, m, L : m = qg / qs ( 3. 60) L = f g/ f s ( 3. 61) ) 147
155 m ; q g ( W / m 2 ) ; q s ( W/ m 2 ) ; L ; f g ( m 2 ) ; f s ( m 2 ), Q 3J Q 2J Q 1J : Q 1J Q 1J = Q 2J = Q 3J = qv( t - t w ) Q 2J = 1 2 K F ( t g + t h - 2 ) Q 3J = cg ( tg - t h ) Q 1, Q 1J = mq 1, Q 2, Q 2J = Q 2 / L, Q 3 Q 3J, Q 3 = Q 3J = Q 1J = mq 1 mq 1 = Q 2 / L = Q 3 mlq 1 = Q 2 = LQ 3 ( 3. 62),, Q 1 Q 2 Q3,, LQ 3 mlq 1 148
156 Q 2, Q 1J Q Q 1 = mlq 1 = Q 2 Q 2 = Q 3 LQ3 ( 3. 63),, Q 1 = Q 2 = Q3, Q 1/ Q 1 = Q2/ Q2 = Q 3/ Q 3,, ( 3 63), t g = t + t h= t ( t g + th - 2t ) t - t w t - t w 1 2 ( t - tw t g + t h - 2t ) t - tw = 1 / ( 1 + B ) 1/ ( 1+ B) 1 Lm + - L ( t g - t h ) t - t w 2 t - t w ( 3. 64) L ( tg - t h ) t - tw 2 t - tw ( 3. 65) ( 3. 66), 95/ 70, ( 813 ) qs = 55W / m 2, f s= 0. 4 / m 2, qg = 70W/ m 2, f g = 0. 5 / m 2 m= qg / qs= 70/ 55= 1. 3, L= f g/ f s= 0. 5/ 0. 4= , t w = - 9, 95/ 70, 75/ 55,, 149
157 3 7 tw( ) tg( ) th( ) tg( ) t h ( ) ,,,, ( ) 3 13, t 1g t 1h, W 1 t 2g t 2h, W2, : , 2, Q = W t 1g - t 1h 1 t 1g - t 1h
158 Q = W t 1g - t 2h 1 t 1g - t 2h Q = W t 2g - t 2h 2 t 2g - t 2h, ( 3 18) 1 = a W x + b + 1 W d, t 1g t 2g, t 1= t 1g- t 1h t 2= t 2g - t2 h W 1< W 2, ( 3 18), W x= W1, W d= W2, : t 1g = t 2g + t2 g - t 2 h W W 2 2 W 1-1 t - t w t - t w t 1h = t 2h + t 1g - t 1h W W1 1 W1-1 t - tw t - tw ( 3. 67) ( 3. 68) ( 3 67) ( 3 68), t 2g, t 2h t1 g, t 1h, t 2g, t 2h W 1 W 2( G 1, G 2), t w, W 1= W 2= 1, ( 3 67) ( 3 68) W 2 t 1g = t 2g + ( t 2g - t 2h ) W 1-1 t - t w t - t w ( 3. 69) W1 t 1h = t 2h + ( t 1g - t 1h ) W1-1 t - t w t - t w ( 3. 70) 151
159 ,,,, ( 3 67) ( 3 68),,, :, ( 3 45),,,, ( 3 67) ( 3 68), t1g = t1h + Q/ W1, t1h = t1g - Q/ W 1 : t 1g = t 2p + t 1g - t 1h W 1 - t 2g - t 2 h 2W t - t w 2 t - t w t 1h = t 2p + 1 W t 2g - t qh - 1 2W t - tw 2 t - tw, ( 3 71) ( 3 72) t 1g = t 2p + t 1g - t 1h W 1 - t 2g - t 2 h t - t w 2 t - t w 1 t 1h = t 2p t 1g - t 1h W t 2g - t 2h t - t w t - t w t 2p, ( 3. 71) ( 3. 72) ( 3. 73) ( 3. 74) ( 3 45) t 2p = t 2g + t 2h 2 ( 3 71), ( 3 72), ( 3 73) ( 3 74),,, t w 152
160 t 1g, t 1h,, 18,,,, Q 1 = Q 2 = Q 3 q 1 = q 2 = q 3 Q 1 = q 1 q 1, q 2, q 3 ; Q 1, Q 2, Q ( 3 14), t g = t g 1 = t g 2, t h = t h 1 = t h2 ( 3. 75) tg = t g 1 = t g 2 ( 3. 76) 153
161 t g 1, th 1 ( ) ; t g 2, th 2 ( ) ; t g 1, t g 2 ( ) q 2 = q 3 = t g 1 + t h1-2t t g 1 + t h1-2t 1 + B = t g 2 + t h2-2t t g 2 + t h2-2t 1 + B th = th1 = th 2 ( 3. 77) G1( tg 1 - t h 1) G1 ( t g 1 - t h1 ) = G2( t g 2 - t h2) G( t g - t h) = G2 ( tg 2 - t 2 ) G ( tg - t h ) G = G 1 = G 2 = Q t g - th ) t g - t h G 1, G2 ( kg/ h ), G = ( 3. 78) G1 G 1 = G2 G2 = p 1 p 1 = p 2 p 2 = p ( 3. 79) p p 1, p 2 ( Pa) ; p 1, p 2 ( P a) ; p, p ( Pa), : p q, p z, p 1 = p q1 + p z 1, p 2 = p q2 + p z 2, p 1 = q1 + p z 1 p 2 = p q2 + p z 2 154
162 p z 1 = g ( h - g ) h 1, p z 2 = g ( h - g ) h 2, p z 1 p z 2 p z 1 p z 1 = p z 2 p z 2 = = g ( h - g ) h 1 = g ( h - g ) h 2 h - g h - g h 1, h 2 ( m) ; ( 3. 80) g, h ( kg/ m 3 ) ; g, h ( kg/ m 3 ) h - g h - g = t g - th t g - th p z 1 p z 1 = p z 2 p z 2 = tg - t h tg - t h p q1 = p q1 = p q2 = p q2 = 0 G = G1 G1 = G 2 G2 = tg - t h tg - t h ( 3 82) ( 3 78), G 3 = Q G = Q 1/ 3 = t - tw 1/ 3 t - tw ( 3. 81) ( 3. 82) ( 3. 83),, G ( G 1, G 2) ( 3 82) ( 3 83), t ( 3 82) ( 3 83) 155
163 ,,,,,, G = p p = p q + p z p q + p z p z p z = tg - t h t g - t h ( 3 74) ( 3 75),, G ( G 1, G 2) ( 3 82) ( 3 83),, p q p q = p z p z = p q+ p z p q + p z = t g- t h t g - t h = G ( 3. 84) ( 3 84) ( 3 48) ( 3 49), ( 3 85), ( 3 86) ( 3 83) t g = t + t h= t + G = 1 / 2 t g- t h = t g - t h 1 2 ( t t - tw g + th - 2t ) t - tw 1 2 ( t - t w t g + t h - 2t ) t - t w 1/ ( 1+ B ) 1/ ( 1 + B ) 1/ 3 t - tw t - tw ( 3. 83) / 3 2 ( t t - t w g - t h ) t - t w - ( 3. 85) 2/ ( t - tw t g - t h ) t - tw ( 3. 86),, : 1,, ( 3 83) ( 3 85) ( 3 86), 156
164 ,, :, ;,,, 3 3, 130/ 70, tw = + 5, 64. 8/ 38. 0, G = 0. 67(, 60 1/ 42. 4, G = 1),, 2 ( ) ( ),,,,,,,,,,,,,,,,,,,,,,, :,,,, 157
165 , Q = 3 15 Q 2 = q 2 = Q 1 / ( 1 + B ) = = t g + t 1-2t t g + t 1-2t 1 + B = t 1 + t h - 2t t 1 + t h - 2t tg + t 1-2t t g + t 1-2t = t 1 + t h - 2t t 1 + th - 2t t g + t 1-2t - t 1 - t h + 2t t g + t 1-2t - t 1 - t h + 2t Q 1/ ( 1+ B ) t 1 ( ) Q = Q 3 = G t g - t h t g - t h Q G = tg - t h t g - t h ( 3 87) G = = t g - th t g - th Q B / ( 1+ B ) G t - t w = t - t w 1 + B ( 3. 87) 3 15 B / ( 1+ B ) ( 3. 88) 158
166 1 2G ( t g - th ) Q = tg - t h 2Q Q B / ( 1 + B ) 1 2G ( t g - t h ) Q = 1 2 ( t g - t h ) Q 1 / ( 1 + B ) ( 3. 89) ( 3 89) ( 3 48) ( 3 49) G t - t w = t - t w B / ( 1+ B) t - t w t g = t + ( t g - t ) t - t w t h t - t w = t + ( th - t ) t - t w 1 / ( 1 + B ) 1/ ( 1+ B ) ( 3. 90) ( 3. 91), ( 3 88), ( 3 90) ( 3 91) : 1,, 3 2, t w = , G = / 70, tw = 5, 63. 4/ 39. 1, G = 0. 73,, 2,,, K,,, 159
167 ,,,,,,,,,,,, : ; ; ( ) ( ), ;, ;, ;,,,,,,, ( ), 160
168 ,,, 1,,,,,,,,,, 20%,, r r = 1- Q c Q j = 1- h q- h s j 1+ a ( h g r- h gs) + 1+ a ( h r h- h rq) 1 1 Q j ; Q c ; h g r ; h q ; h s ; h g s ; h r q ; h r h ; ( 3. 92) j a ( ) ; 1 161
169 a ( ) 1, r,, h g r, ( 5kPa ),,, ( h q- h s),,, j, hg s a, 1,, 1 + j a 1 ( h gr - h gs) 3 8,,,, 6 12MW, : 3 5MPa ( ), 435, ; MW, : 9 0MPa, 535, ; 200MW, : 13 0MPa, 535 ; 300MW, : 16 5MPa, 550, 200 2,,,,,,,,,, 162
170 163
171 2,, ; ( ),,,,,, : 150, MPa ( ) ; , MPa ( ), ; 250, MPa ( ), kJ/ ( kg K ),, ( ) 4 187kJ/ ( kg K ), 2. 1kJ/ ( k g K ),, ;,,,,, ( ) 1%, 30% 40%,, 30% 40%,,,,,,,,,,, 164
172 , 0 4MPa( ) ( ) kJ/ kg, 1 5MPa ( ) kJ/ kg, 1 1MPa, 1 9% 0 4MPa, k J/ kg, % ; 1 5MPa, k J/ k g, %, ( ),, 10%, ( ),,,, 1 ( 1), G = 3. 6Q kg/ h ( 3. 93) r G ( kg/ h) ; Q ( W) ; r ( k J/ kg ) Q,,,, ;,, 165
173 : ( dp / d ) z d = 3-4k Pa/ s; : ( dp / d ) z d = 10-30k Pa/ s; : ( dp / d ) z d = 40-50k Pa/ s ( d p / d ) z d = ( ) p ( kpa/ s) ( 3. 94) ( dp / d ) z d ( k Pa/ s) ; p ( kpa ), D s( kg/ h ) B( kg/ h ), p, D q( ), 3 16, p 0. 5MPa,,,,,,,, 3 16, 0 8MPa, ( 2) 166
174 ,, ( 3 17) , 2, 3, 4, 5, 6, 7 8, 9, p h, p 0, p k,, 1 2,,, a bc b ( a ), 6 9,,,,,, 167
175 ,,,,,,,, a bc b ( ), a, c,, ;,,,,,,,,,,,, 2 ( 3 18) 1,,, 3, 2, 8, 9,, 10,,,,,,,, ; 168
176 3 18 1, 2, 3, 4, 5, 6, 7, 8 ; 9, 10, 11, 0 5MPa( ) kJ/ k g, 0 2MP a( ), 0 2MPa kJ/ kg, 41. 1kJ/ kg, 2 1kJ/ ( k g K ), t = 41. 1/ 2. 1 = MPa 0. 2 MP a, ( 0 2MP a ), 1. 1MPa ( ) 0 98, 0 42MPa ( ), MP a, ; 0. 42MPa, ( 0 98),,,,, 169
177 ,, ( ),,,,,,, ( 2 11) H = SG 2 Pa S = K ( l + l d ) d Pa/ ( m 3 h - 1 ) 2 H ( Pa) ; G ( m 3 / h ) ; S ( Pa / ( m 3 h - 1 ) 2 ) ; K ( m ), m; l ( m) ; l d ( m), ; d ( m) ; ( kg/ m 3 ), , kg/ m MP a, S, S, ( 2 11), ( ), v,,,,,, 170
178 ,,,,,,,,,,, , 1 4 7, ( 8),, , 2, 3, 4, 5, 6, 7, 8,, MPa ( ) 400, 0 3MP a( ), 10, 171
179 ? h q= kJ/ kg, h h = = kJ/ kg, h s= kJ/ kg k g m s kg,, : h q + h sm s = h h( 1 + m s) ( 3. 95) ms = ( 1 + ms) m s = kg/ kg kg kg,,,,,,,,,,,,,,, 172
180 ,,,,,,,,,,,,,,,,,, : j t = d = 0 Q = Q = G = j = 0 t g + th 2 - tg j + = 0 j ( t w s) - ( 3. 96) + t h ( t w s) - ( 3. 97) = cG ( t g - t h ) 10 3 ( 3. 98) t - B/ ( 1+ B ) t w s t - tw t g, t h, ; Q, W/ d; G, t / h; t, ; t w s, ; c, kj/ ( k g ) ; ( 3. 99),,, ;
181 t w s,,,, Q s k J/ ( m 2 d) ; tws = tw + Qs/ Sk ( ) S k, kj/ ( m 2 d ),,,, t, t g, t h, t w s, Q ( 3 96) ( 3 97) j,,, j 4-5,, 30 j = 5, 5, 5 = 0, ( - ), t, t g, th, t w s, Q ; 4 = 1, ( - ) = ( - 1), 4 5 ;, 1, = 4, ( - ) = ( - 4), 5 4, = 0, 1,, 4,, ( - 1), ( - 2),, ( - 4) 5 ( 3 96) ( 3 97) 1 t 5 t g + th = t g + t h t w s5 + 1tw s tw s1 t g t h 2 1 Q5 t g = 0 + t h tw s5 + tg t h 2 4 1t w s t w s1 t g + th , j 5, 6 = 0, 5 = 1, 2 = 4, 1, ( 3 96) ( 3 97) 2 174
182 t 6 t g + th = t g + t h t w s6 + 1tw s tw s2 t g t h 2 2 Q6 t g = 0 + t h tw s6 + tg t h 2 5 1t w s t w s2 t g + th , 30 = 0, 29 = 1, 26 = 4, ( 3 96) ( 3 97) 26 t 30 t g = 0 + t h 2 30 t g + t h tw s30 + 1tw s t w s26 t g + th Q 30 tg = 0 + t h tg t h t g + t h t w s t w s t w s26 26, 0-4, 0-4, ,, ( 5 ),,,, : Q J/ d, t,, 10 10,, 175
183 t w s, S k( ) kJ/ ( d m 2 ), 0 3 t, Q (,, ),,,, ( 3 96) ( 3 97) ( 3 98) ( 3 99),,,,, ( 3 96) ( 3 99),,,, tw s t ( t = 18 ) 4 t g, t h, G Q 4, t g, th, G Q,,,,, t w s = j = 1 j ( t w s) - + e - ( ) e,, ;, 176 = 1
184 , t w j,,, 177
185 :,, ( ;, ),,,,, (, ),,,,,,,,,,,,,, 178
186 ,,,,,,,,,,,,, S ( a, ) ( ) ( 2. 11) : S = H mh 2O/ ( m 3 h - 1 ) 2 G 2 G, m 3 / h ; H, mh 2O G H,,, S,, : S, G H, S,,,, 179
187 ,, (, ), :,,,,,,, ( ), 4. 1, , 50m, 1, 2, 3, 4 100m 3 / h, 40, 30, 20, 10mH 2O 4. 1,,, 180
188 4. 1 G ( m 3 / h) H ( mh 2O) S = H / G ( mh 2O/ ( m 3 h - 1 ) 2 ) , 3, 2, 1, S 0= S + S + S + S + S 4= = ( mh 2O/ ( m 3 h - 1 ) 2 ) 2 4 ( m 3 / h) G4= H 0 / S 0 = 50/ = = G4/ G4 = 144/ 100=
189 ( ) ( mh 2O/ ( m 3 h - 1 ) 2 ) ( mh 2O/ ( m 3 h - 1 ) 2 ) S 2, 4= H 3/ G 2 = 20/ = 0. 5 S 0 = S + S + S + S3, 4 = = ( m 3 / h) G0= H 0/ S 0= 50/ = = G0/ ( G3 + G4 ) = 232/ ( ) = ( m 3 / h) ( mh 2 O/ ( m 3 h - 1 ) 2 ) 2, 3, ( mh 2 O/ ( m 3 h - 1 ) 2 ) G3= G4= 3G3 = = S 2, 4= H 2/ G 2 = 30/ = S 0 = S + S + S 2, 4 = = ( m 3 / h) G0= H 0 / S 0 = 50/ = = G0/ ( G2 + G3 + G4 ) = 314/ ( ) = ( m 3 / h) G2= 2G2 = G3= G4= =
190 ( ) ( mh 2O/ ( m 3 h - 1 ) 2 ) 1, 2, 3, ( mh 2O/ ( m 3 h - 1 ) 2 ) S 1, 4= H 1/ G 2 = 40/ = S 0 = S + S 1, 4 = = ( m 3 / h) G0= H 0 / S 0 = 50/ = = G0/ ( G1 + G2 + G3 + G4 ) = 400/ 400= ( m 3 / h) G1= 1G1 = G2= G3= G4= 1 100= 100 :,,,,,,,,,, T A ( ),, 183
191 ,,,,,,, 4. 2, 4 A, B, C, D ; 4 : ( 1) ( ), ; ( 2) ( ), 184
192 ,, (, ) ( 3) x, x = ; ; G G = G, m 3 / h ; 1, 2, 3, 4,, G, m 3 / h ( 4) x z d,,,, 2. ( 1), x z x A, x z d= GA / GA A, 3, x z x = GA 3/ GA 3, 3 ( 2) A 1, F A 1, 1 x A %, x A 1 = 0. 95x z x = ( GA 3/ GA 3 ) ( 3) F A2, 2 x A 2 1 x A 2= x A 1, 2, 1 ( 4) 1, 3, 3, 4, 1 185
193 , ( 5),, 3. ( 1) x A, x B, x C, x D, ( 2), F D, D 95%, C, x D = 0. 95x C= 0. 95x z x ( 3), F C, F B, F A, D, D ( 4),,, 4. F (, ), D 1. 0,, ( ),, :,, ;,,, T A, 186
194 , : 1. ( 1) ( 4. 2), (, ), ( ) 3kP a, ( T A DT M C, 0. 5kPa) 4. 2 A, 2 ( ) ( 2) ( 1 ) F A1 ( ) H F A ( ), H A 2, H A 1( ), H F A 1 : H F A 1 = H A H a - a H a - a H A 1 mh 2O H a 2 - a 1, H a - a , mh 2O; 0. 3mH 2O 2 F A2 H F A 1 G, 1 F A1 K v: K v =, K v 3. 2 G ( m 3 / h) H F A 1( mh 2O ) = 10 G ( m 3 / h ) H F A 1( k Pa) ( 4. 1) S,, K v S K v S : 187
195 S = S = 3. 2 K v 10 K v 2 mh 2O/ ( m 3 h - 1 ) 2 ( 4. 2) 2 kpa / ( m 3 h - 1 ) 2 ( 4. 3) ( ), K v( S), K s K S - A 1, 1 F A 1,, ( 3) 1 F A1, A F A, F A 1 H F A 1 F A1 ( ) F A, F A 1,, 1, 1 F A 1 ( 4) 2, F A2,,, F A, 1 ( 5), ( 1),, ( 2) D ( ) F D, D ( 3) C, B, A F C, F B, F A, 188
196 F, D, ( 4),,,,,,, : 1.,,, 0. 3mH 2O, K v K s 2., ( 2), 3., : ( 1) ; ( 2), ( ) H z d ;,, H z x ; ( 3) H = H z d - H z x, H, : 189
197 1., ; 2.,,,, ( ),,,, ( ),, 4. 3, 2, 4. 3 G2 2 bb H bb, bb S bb ( F 2) F 2 S F 2 : 190
198 S F 2 = S bb - S 2 mh 2O/ ( m 3 h - 1 ) 2 ( 4. 4) S 2 bb ( F 2), mh 2O/ ( m 3 h - 1 ) 2 S 2, S 2 F 2 S F 2 1 S F 2 2, G2 1, G2 2, H F 2 1 H F 2 2, bb H bb 1 H bb 2, : H bb 1 = S F 2 1G S 2G = H F S 2G ( 4. 5) H bb 2 = S F 2 2G S 2G = H F S 2G ( 4. 6) H bb 1 H bb 2, H F S 2G = H F S 2G ( 4. 7) H F 2 1, H F 2 2, G 2 1 G2 2, ( 4. 7) S 2, ( 4. 4) F 2 S F 2, F 2 K s,,,,,,, 1985, 1.,, 191
199 ,, ( 1), 4. 4, 7 5 ( ), : 1, 2, 3,, 5 ; b1, b2,, b7, Gb1, Gb2, Gb3,, Gb7, ; H b1, H b2, H b3,, H b7; H 1, H 2, H 3,, H 5; D H p 4. 4,,,, 1,, 192 Gb1 + Gb5 - Gb4 = 0 ( 4. 8)
200 ,,,, l 2( b2, b4, b5, b6, b7 ), H b2 + H b6 + H b7 + H b4 + H b5 - D H p = 0 ( 4. 9),, b4 ( 2), 4. 4 Gb1 + Gb5 - Gb4 = 0 Gb2 + Gb3 - Gb5 = 0 Gb6 - Gb2 - Gb3 = 0 Gb7 - Gb1 - Gb6 = 0 H b1 + H b7 + H b4 - DH p = 0 H b2 + H b6 + H b7 + H b4 + H b5 - D H p = 0 H b3 + H b6 + H b7 + H b4 + H b5 - D H p = 0 H b1 = S b1g 2 b1 + ( Z4 - Z1) H b2 = S b2g 2 b2 + ( Z3 - Z2) H b3 = S b3g 2 b3 + ( Z3 - Z2) H b4 = S b4g 2 b4 + ( Z1 - Z5) - D H p H b5 = S b5g 2 b5 + ( Z2 - Z1) H b6 = S b6g 2 b6 + ( Z4 - Z3) H b7 = S b7g 2 b7 + ( Z5 - Z4) ( 4. 10) ( 4. 10) 14, 5 193
201 4 ( 5, ), 3 3, 7 7, 14, Gb1 Gb7 7, H b1 H b7 7, ( 4. 10) 14, 14, :,,,,,,, 2,,,,,,, ( 4. 10) 7 3 Gb1, Gb2, Gb3, 4, Gb4 = Gb7 = Gb1 + Gb2 + G b3 Gb5 = Gb6 = Gb2 + Gb3 ( 4. 10), S b1g 2 b1 + ( S b4 + S b7) ( Gb1 + Gb2 + Gb3) 2 - DH p = 0 S b2g 2 b2 + ( S b4 + S b7) ( Gb1 + Gb2 + Gb3) 2 + ( S b5 + S b6) ( Gb2 + G b3) 2 - DH p = 0 S b3g 2 b3 + ( S b4 + S b7) ( Gb1 + Gb2 + Gb3) 2 + ( S b5 + S b6) ( Gb2 + G b3) 2 - DH p = ( 4. 11)
202 ( 4. 11) ( G b1, Gb2, Gb3),, ( 4. 11), 2.,, ( ),, : ( 1), G sj, H sj ( j ), S = H / G 2 S sj,,, F LB, ( ), 1. 0%, ( ),,, ( 2) ( ), ( S sj ) S l j 4. 3, 195
203 ,, q Gl W / m 2 k cal/ ( m 2 h) kg/ ( m 2 h) ,,,,,, S l j, 4. 4, ( 4. 11), b4, b5, b6, b7, S b4, S b5, S B 6 S b7, 4. 3,, b4, b5, b6 b7 G lb4, G lb5, G lb6 Gl b7, ( 4. 11) S l b1, S l b2, S l b3 196
204 Sl b1 = DH p - ( S sb4 + S sb7 ) ( G l b1 + G l b2 + G lb3 ) 2 G 2 lb1 S l b2 = DH p - ( S sb4 + S sb7 ) ( G l b1 + G l b2 + G lb3 ) 2 - ( S sb5 + S sb6 ) ( G lb2 + G l b3 ) 2 G 2 lb2 S l b3 = DH p - ( S sb4 + S sb7) ( Gl b1 + Gl b2 + Glb3) 2 - ( S sb5 + S sb6) ( Glb2 + Gl b3) 2 G 2 lb3 ( 4. 12),,, ( 3), :, (, ),, S lj S sj ( ), ( 4. 11) ( ),,,,,,,,,,,,, 197
205 ,,,, ( 4),,,,,,,,,, 4. 5, 4, DH p = 50mH 2O, 1, 2,, 12;,,, ; 4 ( ), 100m 3 / h, Gs1 = 140m 3 / h, Gs2= 120m 3 / h, Gs3 = 80m 3 / h, G s4= 60m 3 / h
206 , 4 ( 1), Gs ( m 3 / h) H s ( m H2O) S s ( mh 2O/ ( m 3 h - 1 ) 2 ) ( 2),, ( 4. 12), 4. 5 ( 3), 1, 2, 3, 4( ), S l 1 = , S l 2 = , S l 3 = S l 4= S s1= , S s2= , S s3 = S s4 = , ( 4. 11),,
207 4. 5 Gl H l Sl ( m 3 / h) ( m H2O) ( mh 2 O/ ( m 3 h - 1 ) 2 ) ( 4), 4. 6, 1, 2, 3, 4 1, S 1= S s1 = ,, 1, G1= m 3 / h, 1, 2( ) 3 ( ), G2 = m 3 / h, G3= m 3 / h, 2, 3 4 ( ), 100m 3 / h,,, : ( 1) :,, 200
208 201
209 202
210 ( 2) :,, ( 3) :,,, 2 3,, ( 4) :, ( ) ; ( ), ;,, ( CCR ),, : ( ), ;, 1989 CCR,,, ( ), : ( collection), ( calculation), ( requlat ion ), CCR, 203
211 : ;, IBM,, ;,,, ;,,, 1. :, ;, ;,, ( 1), ( ), ( ),, ( ) 4. 6, 3, p 1, p 2, p 3, p p, p 1, p 2 p 3, p p 1, p p 3;,, p 1, p 2 p 3 p p, 204
212 4. 6 p 1, p 2, p 3, p 1, 1, p 2, 1 p 3, 1, p 1, 2, p 2, 2 p 3, 2 ( 4. 11), 5 : S 01 ( G 1, 1 + G 2, 1 + G 3, 1 ) 2 + ( S 10 + S 1, 1 ) ( G 1, 1 ) 2 - DH p, 1 = 0 ( S 20 + S 2, 1 ) ( G 2, 1 ) 2 + S 12 ( G 2, 1 + G 3, 1 ) 2 - ( S 10 + S 1, 1 ) ( G 1, 1 ) 2 = 0 ( S 30 + S 3, 1 ) ( G 3, 1 ) 2 - ( S 20 + S 2, 1 ) ( G 2, 1 ) 2 = 0 S 01( G1, 2 + G2, 2 + G3, 2) 2 + ( S 10 + S 2, 2) ( G1, 2) 2 - DH p, 2 = 0 ( S 20 + S 2, 2 ) ( G 2, 2 ) 2 + S 12 ( G 2, 2 + G 3, 2 ) 2 - ( S 10 + S 1, 2 ) ( G 1, 2 ) 2 = 0 ( 4. 13) S 01, S 12 1, 1 2 ; S ( ) ; S 0 ; G p 1, 1, p 2, 1, p 3, 1 p 1, 2, p 2, 2, p 3, 2, S, 1, S, 2; G, 1, G, 2 DH p, 1, DH p, S 0 1, S 10, S 20, S 30 S 12,, 205
213 , M, N, k= 2( M- N + 1) - 1( ), ( ),,, ( ),,,, ( 2),, ( ) :, ( ) ;, ( ) ( ) ( 3),, ( ) ( ),,,,,,,, ( ),,, ( ) 206
214 2.,,, ( ) MP a 0. 5%, ( ),,,,, 120, 1 #, RS232, IBM PC, PC ( ), 0. 5%, 0. 5%,, 3% 10%, 3. PROLOG FORT RAN, DOS PC,,, : 207
215 1. ; 2. ; 3. ; 4. 1,,,,,,,,, 2, PC,,,, 3, :, ( ) ( 3. 45) : t p = tg + t h 2 = t ( t g + t h - 2t ) t - tw t - tw 1 / ( 1+ B ),, t w, t, 208 tp = t g + t h 2 = t + f ( t )
216 tp : t :,,, t g, t h t t p t,,, t p t h t,,,,,, ;,,,,, ( ),,,,,, :,,,,,,,, 209
217 ,, :,,,,,,,,,,, : ( 1), ( 2),, ( 3),, :,,,,,,, ( ),, , 0. 5,, 210
218 1.,, t,,,,,,,,, : ( 1) 40 /, 4 ( 2),,, ( 3),,,,, 2.,,,, ( ),,,,,, 211
219 , : ( 1),,,,,, ( 2),,,,,,,,,,,,,,,,,, ;, :
220 , ( 4. 6) 20%, ;,,,,, ;,,,,, : 1.,, 120% 2.,,, 80% 85% ;, 85% 90% ;, 90% 95% ;, 95% 100% 3.,,, 4.,,, 20%,, ( ),, 10% ; 213
221 16. 0,,,,,,,,,, ( ), :,,,,,, ; 5 8,,
222 , 5 8,,, 4. 7,,,,, ;,,,,,,,,,,,,,, 215
223 , :,,,,,,,,,,,, 1. Gg Gz d y y = Gg Gz d = 1 x z d ( 4. 14) ( 4. 14), y x z d, y = 1, Gz d = Gg x z d = 1,,,, G g = H y/ S y ( 4. 15) H y ; 216
224 S y,, ;, : Gz d = H r/ S y ( 4. 16) H r, H r H w H y, H r = H w + H y, : Gz d =, H w + H y S y ( 4. 17) y = Gg Gz d = H y H w + H y = H w H y ( 4. 18) x z d = 1 + H w H y ( 4. 19) ( 4. 18), y 1 0 H w = 0, (, ), H y =, y = 1,, :, H y= 0 H w = (, ), y= 0 x z d =,,, 217
225 y 0, 1,,,, 2., 1, 2, 3, 4, , H w / H y, x z d ( ) 3, H Gg Gg w / H y x x zd H w/ H y ( t / h ) ( t / h) x x z d H Gg Gg w / H y x x zd H w/ H y ( t / h ) ( t / h) x x z d : ( 1) ( ), 218
226 x, x z d, ;, H w / H y, ( 2) H w / H y,, 3 4, H w / H y, 5, 4,,, ( 3),,, ( 4), ( ) ;, x 20%, H w / H y< 4 3.,, : ; ;,, ( 1), : 462m 2, 8,,,,,, 41 ( ) 20mm, 40 20mm 219
227 (,, ) 4. 8, 4. 8 ( ),,
228 
229 ( ) : : kg/ h; : P a; : /, 95/ t / h,, k Pa, 2. 16t / h, 4. 9 : , 35% ; , 50% 35%,,,,, ;, 7 222
230 ( 4. 9, 105, 106, 107, 108, 116, 120, 130) ( ), 4 ( 4. 8, 109, 115, 121, 131),, kP a 20kPa,,, kPa G kg/ h 20kPa G 2. 0 / G ( 2) 4. 8, , ; H, H,, ( ), H 1 15 = H H 515 = H H H 215 = = mmH 2O < 0 H 115 = H H H 2 15 = = - 1mm H 2O < 0 223
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        <4D6963726F736F667420576F7264202D20817938817A95E982E782B55F90B68A88838B815B838B5F3132303231352E646F63>
    

    
        
        板 桥 区 外 国 籍 居 民 生 活 信 息 指 南 为 了 能 够 和 周 围 的 邻 舍 和 睦 相 处 愉 快 地 生 活, 首 先 必 须 遵 守 日 本 的 生 活 规 范 垃 圾 的 分 类 和 倒 出 的 各 种 规 则 或 许 大 家 一 开 始 会 对 日 本 所 特 有 的 习 惯, 以 及 不 同 的 生 活 习 惯 感 到 不 适 应 希 望 大 家 能 够 通 过 和 周    

    
        More information 
    




    
        
    

    
        
        cm   kpa mm Hg kpa mm Hg cm    m A A M H R H A A B A B A B H F   g dl HbO H b O g ml ml g ml ml gml ml g S S S S Hz Hz Hz S S S cm cm cm cm cm PCG S S S S S M T P secs T S A P A P A P sec A P sec A P A    
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        第 35 卷第 3 期安全与管理 SAFETY AND MANAGEMENT!! " Z O " 7 8-6" 9: - 6 ` ab=k 7M/ 4ab &' ` ab A 5 A ` H ( ) R7T ) :F%, 4 *+,-. /0 1 L 5 ` ab ` ab S U
    

    
        
        Z O 3 455 6 7 8-6 9: - 6 ` ab=k 7M/ 4ab &' ` ab A 5 A ` H ( ) R7T ) :F%, 4 *+,-. /0 1 L 5 ` ab ` ab S U O a -2 U 3` ab a 9 4 ` ab 0% $ 4 ` ab U S!#$% &&'. &1.1 $ $# 1 -. )9 )* +) ) 7 + ) $( * % % ( 6 $    
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        <4D6963726F736F667420576F7264202D203630303837305F32303136303433305F31375F312D31B7A2D0D0B9C9B7DDBCB0D6A7B8B6CFD6BDF0B9BAC2F2D7CAB2FAB2A2C4BCBCAFC5E4CCD7D7CABDF0F4DFB9D8C1AABDBBD2D7B1A8B8E6CAE9A3A8B2DDB0B8A3A92E646F63>
    

    
        
        股 票 代 码 :600870 股 票 简 称 : 厦 华 电 子 上 市 地 点 : 上 海 证 券 交 易 所 厦 门 华 侨 电 子 股 份 有 限 公 司 发 行 股 份 及 支 付 现 金 购 买 资 产 并 募 集 配 套 资 金 暨 关 联 交 易 报 告 书 ( 草 案 ) 交 易 对 方 / 认 购 方 通 讯 地 址 发 行 股 份 购 买 资 产 交 易 对 方 曾 途 成 都    
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        第 三 章 合 理 营 养 与 膳 食 指 南 第 一 节 合 理 营 养 与 我 国 的 膳 食 结 构 一 食 品 营 养 与 人 体 健 康 ( 一 ) 营 养 缺 乏 1. 营 养 不 良 营 养 不 良 是 在 发 展 中 国 家 多 见 于 儿 童 的 比 较 严 重 的 营 养 问 题 贫 困 自 然 灾 害 战 争 等 所 造 成 的 食 物 短 缺 是 导 致 儿 童 营 养 不    
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        台南市立崇明國民中學九十五學年度第一學期第一次模擬考國文科試卷
    

    
        
        台 南 市 立 崇 明 國 民 中 學 九 十 九 學 年 度 第 一 學 期 三 年 級 第 二 次 模 擬 考 國 文 科 試 卷 範 圍 〆 第 三 冊 命 題 教 師 〆 張 蘭 芳 * 本 試 卷 共 3 張 5 頁 請 將 答 案 以 2B 鉛 筆 直 接 劃 於 電 腦 答 案 卡 上 一 選 擇 題 1. 下 列 中 的 注 音 寫 成 國 字 之 後, 哪 一 組 的 字 形 相    

    
        More information 
    




    
        部 门 项 目 8 9 10 11 12 国 家 级 市 级 众 创 空 间 奖 励 政 策 支 持 类 大 渡 口 区 创 新 创 业 扶 持 办 法 ( 试 行 ) ( 大 渡 口 府 办 发 2015 71 ) 第 三 条 众 创 空 间 项 目 培 育 奖 励 政 策 支 持 类 大 渡 口
    

    
        
        大 渡 口 区 公 共 服 务 事 项 目 录 合 计 :14 个 部 门,103 个 大 项,113 个 小 项 部 门 项 目 区 委 组 村 / 社 区 镇 街 区 委 1 党 员 组 织 关 系 接 收 1 党 员 组 织 关 系 接 收 其 他 类 关 于 印 发 组 织 关 系 转 接 和 党 费 收 缴 办 法 的 通 知 ( 渡 区 组 发 2012 366 ) 织 部 党 群 服    

    
        More information 
    




    
        當 地 情 形 還 不 熟 悉 4 得 勝 的 歡 似 虎 : 形 容 因 勝 利 而 得 意 忘 形 5 不 吃 無 工 之 食 : 比 喻 人 不 能 無 緣 無 故 接 受 優 待 或 贈 與 4. 請 根 據 文 意, 在 中 填 入 正 確 的 成 語 代 號 ( 甲 ) 優 游 自 在
    

    
        
        國 二 國 文 範 圍 :B3: 第 二 課 美 猴 王 一 國 字 及 注 音 1. 拱 ㄈㄨˊ 無 違 : 2. 拍 手 稱 ㄧㄤˊ : 3. 詼 ㄒㄧㄝˊ 風 趣 : 4. ㄔㄢˊ 鬥 : 5. 搔 癢 : 6. ㄓㄤ 頭 鼠 目 : 7. 玩 ㄕㄨㄚˇ : 8. 石 竅 : 9. 採 花 ㄇㄧˋ 果 : 10. 長 途 ㄅㄚˊ 涉 : 11. 喜 不 自 勝 : 12. 進 ㄓㄨˋ 水 簾    

    
        More information 
    




    
        实验指导
    

    
        
        热 能 专 业 实 验 指 导 书 计 量 技 术 实 验 教 学 中 心 目 录 实 验 一 煤 的 工 业 分 析... 1 实 验 二 燃 煤 发 热 量 的 测 定... 6 实 验 三 烟 气 成 分 分 析... 14 实 验 四 煤 灰 熔 融 性 的 测 定... 17 实 验 五 煤 的 元 素 分 析... 19 实 验 六 单 容 水 箱 水 位 动 态 仿 真 设 计 ( 设    

    
        More information 
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