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A A 
ff3J111511tilEJTUO1 

nwi4vritrualtylailibmiiini 	,q2-1 w, = h, — I?, 	mi-)o kJ/kg 

miunqact,iTf111118'11111 	1 thin hin =-- Ithouthout 

niurilkaiil6ualtalavisil tonallynail r?-mi'utalNn 

	

s = S f ± XS 	 h = hif  + xh 
fg 	 tk 

S 	= S - S 
fg 	g 	1 	

h 	=hg - h f 

111,1filllillf15n1111f1151181,9SIIIIIIN 	-1W, = v1  (P, — PI ) 

T 
n5nnuni56rdia.uolea-muularisuIvili)n 	-1- = 

T2 

flilanIT1flf15nrIllf115f1113J&IfIA 	Q = in 

frimfauTinn5-f,unin151iimo5n1il 	Q = in 

6-18:1A114 	 Ti7  = iiiw 

( p 
—1- 
P 2 ) 

CH AT 

C,,AT 

( lc-I` 
, , 	„ 	' 

= 

( 	\k-1 v 
2 - 

V 11 

R = 0.287 kJ/kg • K 
nqTaloArr PV = neRT 

=0.287 kPa • ni 3  I kg • K 

lbar =10 5  Pa 

61111M11101fliffilfil9ialguiri 

Cp  = 1.0035U I kg • K 

C,, = 0.718U I kg • K 

k =1.4 

R= 0.287 kPa • ni 3  I kg • K 
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muili 1 

1. -T,g`im'A,tal.rimricuoln-wifia-in-wthAollviali-mutm27169.151d-run 	20 : 1 Locctii 

Cutoff ratio Lyhriti 2 to8CiLklo-ifyinci 100 kPa 27°C kinetl@cuLinef-kn5lAuediLicu 2 

SM5 losin5nnunn56oLteuLarulovzsulmtn 

a. w7iseu P V Diagram 

b. wiquvicii Lonyia.AiSokuqouviatmtu-runn i 	 5  

C. Tvuqv15ci7i1A-IniYmtl 

d.115t,SmE/11111111flT1L5@`021'70m 
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v*nu,vict.ilif Luunrila`il (kJ/kg) 
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4.0 
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- 37.07 
4.) 5 65 	-31.21 

1.0 
	

-26,4) 

1,2 
	

-2236 

1.4 
	

-18,S0 

l .6  

1.8 

2.0 

4x 

5,84 

8.9.? 

15.74 
21,58 

26.72 
31,33 

35.'53 
--;(.) 

46.32 

2.43 
57,9' 

62.91 

67,49 
77,59 
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2. iifl dri5evhfl'rue1..n6LuGu6101@lidquinFl ViOnwhm'iliviet..! 134a Ltfu?metiin111,1loovillneu 

Ttiwil3fl-31Lku 1 bar u 	8 bar loui:169-mnlimay1111.,-Ja 0.05 kg/s P-h Diagram $ineunl 
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Properties of Saturated Refrigerant 134a (Liquid-Vapor): Pressure Table 

Specific 

Sat. 	Sat, 

	

Liquid 	Vapor 

10 

	

0.7097 
	

0,3100 

	

0 . 7184 
	

11'366 

	

0,7'58 
	

0.1917 
0.1614 

	

() 7381 
	

0,1395 

	

'.7435 
	

0,1219 

	

0.7485 
	

0.1098 

	

0 7532 
	

0.0993 

	

0.7618 
	

0,44834 

	

7697 
	

0,0719 

	

0,7770 	0,0631  
0. 7839 1 0,0564 

	

0.7904 	0.0509 

0,8056 1 0.0409 

	

0.8190 	0,0341 

-Woo,  

	

0.8454 
	

0.f4255 

	

0.8576 
	

0.0226 

	

0.8695 	0,0202 

	

0.8928 
	

01 )166 

	

0.o159 
	

0.0140 

	

0.9392 
	

0.0121 

	

0.9631 
	

0,0105 

	

0 9878 	.0.0093 

	

1,0562 
	

0.0069 

	

1.1416 
	

0,0053  

I fit CI nal 1:11CNy 

kJ/kg 

Liquid 	Vapor 

3,41 
10.41 
1(..„11 

21,23 

25.66 

206.12 
109,46 

212.18 

214.50 

216,52 

	

29.66 
	

218.32 

	

33.31 
	

'19.94 

221,43 

	

41,77 
	

24.07 

	

48.18 
	

"6,38 

	

53,06 
	

11% 43 
130,1  

	

61,69 
	

231.97 

2;5.o4 

	

78.99 
	

138.74 

86,19 1 241.42 

92.75 	243.78 

98.79 	245.8S 

04.4' 	247.77 

114.69 
1 

251,03 

123-98 	253.74 

132.52 	256.00 

140.49 	?57.88 
148.02 	259,41 

165.45 1 261.84 

181.88 	262,16 

S. 

lin (ha: py 

E\ ap. 

Sat. 

Vapor 

Sat. 

Liquid 

1Lnt)'opy 

K 

Sat. 

V,Jpor 	Pru 

tiat 

3.46 221 27 224,72 0 0147 0.9520 	f±, 

10 47 217.92 (4.044)1 0.9447 
2(2)  215 06 231.;5  0,0678 0.9305 	1.4 )  

21,32 212 54 . 3.86 0 0879 0.9354 	1.2 
77 210.27 0.1055 0,9322 	1,4 

'9 75 205.19 0,1211 0,L.),95 	1.6 

206.26 ");t../ .7 0.1351  0.9'73 	08 
36,84 204,40 2-11.30 0.1451 0.9,53 

42.95 2(11.14 4 440 0.1710 0.9222 	2.4 

198,13 16,51  14,1911 0,9197 

53.31 195.35 148.66 0.2089 0.9177 
57 S1  192,76 150,5/-;, 02251 0.9160 	3,6 

6230 ) 190.32 0.2399 0.9.145 	4.0 

71 33 184.74 1561)7 0.2723 0.9117 	5,44 

79 -48 179,71 --)s-(4,19 0,1999 0.9097 

86. 78 175.07 261.85 0,3242 0,9080 	70 

93 4 1  170.73 264,15 0.34-59 0,9( 466  

9().56 166.62 266,18 0,3656 0.9(154 	9,14 

1445,29 162.08 267.97 03838 0.9(43 	10,0 

115.16 55,23 270.99 0,4164 0,9(413 	12,0 

125.26  148,14 2 73 40 0,4453 0,9003 14,0 

134.02 141,31 275 33 0,4714 0.8982 16,0 

14:1.22 134,00 276 83 0.4954 0.8959 18,0 

149.99 127.95 277.94 0,5178 0.8934 10,0 

168.12 111.06 279 17 0,5687 0.8854 

185,30 92,71 '781)1 0.0156 z) 
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Properties of Superheated Refrigerant 134a 

T 
C m 	klikg 	kJ/k 	kJ/kg • K 

p = 0,6 bar = 0•,06 \lPa 

a 
tr-is/k.2 	 ki/kg 	kJ/kg • K 

= 	1 (..) bar = (I,10 N•113a 
= 	37,07-C ) (T,„ = -26.41•C) 

Sa t. 0.310W 106.11 224,72 0.9.510 0.19170 7 12.18 231.35 0,9395 

-10  033536 117.86 237.98 1.0062 0.19771) 216,77 236.54 0.960' 
-10 0.34992 224.97 245,96 1.0371 0.10686 224.01 244.70 0.9915 

0 0.36433 231.24 254.10 1.0675 0.21587 231.41 00 0227 

10 0.378(11 2. 39,69 262.41 .1„0973 0,22473 23506 261,43 1.0531 
20 0,39179 247.32 770,50 1.1267 4).13349 246,67 170.0 7  1,08 79 

30 0,40688 255.12 779.53 1.1557 0.24216 254,54 278.76 1.1122 
40 0.42091 263.10 788,35 1,1844 0.25076 262.5 5 2.87,66 1.1411 
50 0.43487 271.15 297.34 1.2126 0.25930 170,79 296.72_ 1.1696 

60 0,44879 279.58 306.51 1.2405 0.'(- 779 240.16 305.94 1,1977 
70 0.46266 '88.08 .315.54 1,2681 0."'76 73 .787.70 $15.32 .2254 
50 0.47650 196.,75 _3.25.34 1,2954 0,25464 296,40 174.87 1.2528 
01,) 0,49031 305.58 335,00 1.3224 4).293()2 305,••••.).7 334.57 1,2799 

T ii 

m 	,2 	Lifkg 	1.,111*LI 	kg • K K 

p = 8.0 bar = 0.80 NIPa 	 p = 9,0 bar = 0,90 MPa 
= 31,33 C2) 	 = 35.53 (1) 

Sat. 	0.02547 243,78 264.1,5 0.94)66 	 0 	)s5 '45,85 266.15 0,9054 

40 	0.02691 252.13 273,66 0,9374 	 0,0 7315 ')50,31  0.9'17 

50 	0 02846 261.62 154.39 0,9711 	 0,1)247' 76( ),4)9 0,956(2 

60 	0.0'99' 171.04 194.95 1,0034 	 0.0 7 609 269.72 293.2 1 0,9897 

70 	0.93131 780.45 305.50 1.0345 	 0,0 7738 7 79.30 1,0214 
80 	0.03264 159,89 316,00 .0647 	 0.01861 2J57  314.62 1.0521 

90 	0.03393 299.37 126.52 L0940 	 0.019S0 295.46 -15:,s  1.0519 

100 	0,03519 305., 337.08 1,1227 	 0.03095 308,11 335.96 1.1109 
110 	0.03642 318.57 347.71 1.1508 	 0,03'97 $17.82 346.68 1.1302 

121) 	0.03762 358,40 1.1784 	 0,03316 327.62 $57.47 1.1670 

130 	0 03881 338.14 309. 19 1, 10_7,5 	 0,034'3 337,5 36,33 1.1943 
140 	0 03997 348.00 380.07 1.1321 	 0.0'3519 347,51 $79,27 1.2111 

150 	0,04113 358.15 391.05 1.2584 	 0,03633 357,61 390.31 1.2475 
160 	0.04227 368,3' .40).14 1,2543 	 0,037:7,6 367.8" 401.44 1.2735 
170 	0.04340 375.61 413.33 1,3095 	 0,03835 378.14 411.65 1.2992 
1 50 	0.04452 359.0 7  414,63 [ _3351 	 0.03939 ;88,57 424.142 1.3245 
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91 EW 2 

Crank 02A has counterclockwise angular velocity of 4 rad/s and counterclockwise 

angular acceleration of 2 rad/s
2 i

n the position shown during a short inerval of its 

motion. If 02A = 60 mm, AB = 180 mm, 04B = 100 mm and 0204  = 150 mm, 

determine the magnitude and direction of angulat acceleration of 04B by using scale 

1 cm: 0.1 m/s and 1 cm : 0.2 m/s
2 

for velocity and acceleration polygram 

• 
0 , 
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