LAMPIRAN

Lampiran 1- Tabel Properti Saturated R-407C

Table 1. Freon™ 407C Saturation Propertiess—Temperature Table

Volume [mafkg] Derstty fgmel Enthalpy Eniropy
Liuidp,  Vaporp, Ligudy,  Vapory,  Ligudify  Waporily,  Ligud Lstent apor Liguid! Vapor 5
-100 2.5 12 00006 14.1643 15838 0071 758 2754 3513 04408 Z0EE0 -100
-3 27 13 00006 17 BEEE 15804 nO07E i) 27449 3519 04473 ZDE2E -03
-33 30 14 00006 117371 15771 [l 781 274.4 3525 04537 20568 i
-a7 iz 18 00006 10, 706E 15737 a3 792 2738 3531 04501 20508 -87
] is 17 0.D0D6 B7752 15704 010z BO3 2734 3537 04564 Z 0451 il
-a5 iR 13 0.D0D6 EBdd5 15671 011z B14 2728 3543 04727 20384 -85
-394 4.2 21 0.0006 B1B33 1563.7 0122 828 2724 3550 04730 2033 -84
-a3 45 23 [0.0006 7.5018 156014 0133 B37 Pyl 3558 04353 20264 -3
a2 408 25 [0.0006 E.BEZ3 15570 0145 643 2714 3562 04915 20230 -2
a1 54 23 [0.0006 E.3351 15587 0158 850 27aa 3563 04977 201Ta -01
-a1 S5E 310 [0.0006 58173 155003 0ive B71 24 3574 05038 201389 -a0
-38 a3 33 0.0006 53533 15468 DAET BE2 258 3581 05101 20075 -B8
-38 1] k1] 0.0006 49353 15438 0205 683 2534 3587 05162 20029 -8B
-a7 73 aa 0.D006 4 5537 15402 Q220 805 2638 3583 05224 18877 -B7
-3f 78 43 0.0007 42052 15368 0238 L6 2633 3589 05285 1869 -BE
-35 as a7 00007 3BEED 1533, a2s7 928 2ETE 606 05346 16882 -B5
-Bd az 51 00007 35064 15301 0z BE.0 2873 3612 0.5406 18635 -84
-83 ag 55 n.ooay 33344 15268 0300 [==11] 268 E 3618 05467 1731 -83
-2 106 54 n.ooay 30l 15234 0333 BE2 2683 362.5 05527 16747 -B2
-f1 114 B4 n.ooa7 2ET3 15200 0343 B7.3 2836 3631 05587 16703 -1
B0 23 7.0 n.ooa7 2 BEET 15166 0373 BE.S 2552 363.7 0.5646 16651 -B0
-78 132 75 0.0007 24735 15132 0403 ECF 2647 364.4 0.5706 18619 -78
-TH 141 Bl nooay 23073 15088 0433 1008 2647 3650 05765 18578 -T8
-77 151 [k} nooa7 215m 15065 04ES 1020 ki g 3656 05624 18533 =77
-76 162 ed nooa7 20043 15081 andea 101 frak e 3663 D.58E3 18498 ]
-75 173 102 noooy 1E7H 14887 0535 143 bl JEED 05842 18450 ]
-4 185 109 00007 17473 14083 asT2 1054 2621 JETE [UE00L 18422 -4
-13 197 118 00007 1E335 14820 0E12 1066 2618 JE6.2 [LG0SE 15335 -73
-2 210 126 Q0007 15261 14805 0654 1073 2E11 3583 DE1LY 10348 -12
-1 224 135 00007 14306 14861 0698 1090 2ELS 3505 0E175 18313 -1
-1 230 145 0ooa? 13405 14827 0746 1101 2600 3rnl a233 10277 -10
-6 254 158 nooay 12571 14783 0.796 1113 2545 33 A28l 18243 -69
-6 270 167 noooy 1187 14758 D.B4E 1125 54| an4 05348 19208 -G8
-&7 287 178 0.0007 11078 1472.5 0803 1137 2584 3r2l 06406 18178 -B7
-G 305 180 0.0007 10411 14680 [k [ 1143 2578 3raT 06463 18144 -B6
-G5 324 20.3 0.0007 0a7ed 14656 1021 1180 257.3 3733 0&520 18112 -B5
-54 344 217 0.0007 08215 1422 10BS 1172 25AE 3740 0577 18081 -B4
-63 3684 231 00007 DBETE 14588 1152 11E4 2582 3ME DB534 18050 -B3
-62 =1 247 00007 [k e 14553 1223 1186 2557 3ra3 DEae1 18020 -B2
-61 408 263 00007 0773 14518 1267 1208 2551 3758 D&E747 1EEE] -61
-5l 433 2749 00007 0.7279 14465 137 1220 ZHBE 3765 05803 1BE62 -0
-58 457 28.7 0.0007 DEET3 14450 1232 2540 nz 05658 1BBG3 -58
-58 434 a8 00007 DuE4Ed 14416 124.4 235 s 0&31E 1RE06 -5
=57 511 35 00007 DE140 14381 1256 pted -] ITES 0&Ea7L 1EETA =57
-56 538 358 n.o0a7 (05609 14347 1768 ki | ez D.ro27 1EES2 -56
-55 568 nzr n.o0a7 05489 14312 1280 Z51E 7es D.7083 1EE25 -39
-54 ain 400 n.o0a7 05308 14278 1203 2512 3805 07138 1EEDD -54
-53 §33 424 00007 04535 14743 1305 2306 3811 07184 1ET75 -53
-52 BEE 443 00007 Q4631 14508 37 2504 3818 07240 1ETS0 -52
-51 T2 475 0.0007 04441 14174 1328 2485 gz 4 07304 1ET2G -51
-5 TiE 50.2 00Da7 04218 14138 1342 24E8 3831 07358 1ET02 -50
-43 T 534 niooa7 04004 14104 1354 A3 3837 044 1EETA -4g
~48 alE 560 niooa7 Q305 14068 1366 277 364 4 D746 1EBES5 -4E
-47 836 51 ooy 03613 14035 1379 2471 3650 O.7523 1E533 -47
-46 a0l 624 ooy 14000 1331 2468 JE5.6 07578 1E511 -46
-15 845 B5.8 ooy 13865 1403 2460 3663 07632 1E539 -45
-44 992 k] [uoaoy 13830 1416 2454 JEED OLTEET 1ES88 -44
-43 10410 T30 [uoaoy 02972 13895 1428 2447 JETE 07741 1E547 -43
-4z 1081 TEH ooy 02833 13860 1441 2441 JEE2 0F7es 1E527 -4
=41 1143 a8 amoa7 n27m 13824 1453 2435 3389 0.7349 LES07 -1
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-40 850 0.0aaz? 02577 13769 3.BAD 1865 2428 3885 0.7303 -40
-3 883 00007 02460 13754 4,065 14748 2423 3302 0.7357 -38
-3 834 0.0007 0.2348 13718 4257 1451 2417 3303 08011 -38
-ar 885 00007 02244 13663 4.456 1504 2410 3814 0.3064 -37
-38 1034 0.0007 02145 1364.8 4,662 1517 2404 3821 08118 -36
-33 1085 0.0007 02051 13613 4876 1532 2345 @27 03164 -35
-34 11338 0.0007 01862 1357.7 5068 1545 Z3E 3834 08237 -34
-33 1182 00007 O1BT7 1354.2 5327 1558 2342 3840 03280 -13
-32 12448 0.0007 01787 13506 S.0Bd 1571 2316 38458 033483 -32
-3l 1303 0.0007 017zl 13471 S.A10 1563 2358 385.3 0.3386 -3l
-30 13649 0.0007 01649 13435 EulEd 1586 233 3054 0844E -30
-28 1432 0.0007 01580 13388 6327 160.8 2356 386.5 0501 -28
-28 1483 0.0007 01515 13363 6.5B8 152.2 3B gz 03554 -2B
-21 156.5 0.0008 01453 13327 GHED 163 I35 38738 08586 -27
-26 16356 0.0006 O13c4 13202 in 164.4 2340 3064 03643 -26
-23 17048 00006 01338 13256 1472 165.7 2333 3880 03686 -25
-24 1784 00006 01285 13220 1762 1671 2326 agar 08746 -24
-23 2463 1862 00006 01234 131E3 aine 1664 2318 4003 03601 -23
-22 1842 00006 01186 13147 2433 1687 2312 400.8 03854 -22
-21 2663 20258 00006 01140 15111 a77s 170 2305 4015 03807 -21
-20 ZTEE 2112 00006 01098 13075 a137 1724 2247 4021 03858 -20
-18 2815 2201 0.000E 0054 13088 a4e1 1737 2200 a0a.7 08042 -18
-18 2336 2282 00D0E 01014 13002 AEES 1751 2203 403, 0L8064 -1E
-17 3100 2387 000G 00875 12865 10253 1764 2215 404.0 08117 -17
-16 Gl 246.5 00006 0.0e33 12828 10651 1778 Z26.8 4.6 08168 -16
-15 3318 2586 00006 0.0e04 12Ra 2 11062 1781 Z26.0 4052 na2H -15
-14 MHi3 2680 00006 00eT1 12E55 11438 105 2233 4058 0a27y -14
-13 3580 2787 00006 00833 12E18 11823 1E18 2245 4064 08326 -13
-12 ariz 2808 0.0008 00606 12762 12312 1632 2237 40740 DE37E -12
-11 JB5.7 3022 0.0008 iliryy-] 1274.5 12835 1845 2231 4078 03425 -11
-10 dB8.6 3138 0.0008 00751 12708 13313 1858 2223 4082 03478 -10
-3 4138 3260 0.0008 00724 12671 13604 1873 2215 4083 03530 -8
-8 4235 3385 0.0008 0.0658 12633 14311 188.7 2207 4093 03582 -8
-7 4435 3513 0.0008 00674 12586 14831 1801 pra 2 1:] 4083 09535 -7
-8 4548 3645 0.0008 00651 12558 15368 1815 a0 4105 03567 -6
-5 4T4E 378.1 0.0008 00626 12521 15818 1823 23z 4111 09738 -5
-4 4el0 321 0.0008 O.0EDT 124E4 1E4ET7 1043 T4 4117 0aroL -4
-3 507.7 4065 0.0008 00588 12445 1707 185.7 2G5 4122 03343 -3
-2 S2LE 4212 0.0008 00568 12408 17671 1871 2157 4123 03386 -2
-1 23 4364 0.0008 00547 12370 15268 186.6 ZHE 4134 03846 -1
a 5603 4520 0.0008 nosza 1233 1R824 2000 pa kl:] 4139 10000 0
1 S57a.7 4680 0.0008 oosil 12304 18577 2014 Z130 41435 10052 1
2 5316 4845 0.0006 Ou04e4 12356 20248 202.8 Z121 4150 10104 2
3 B158 s0i4d 00006 oo4Ta 1248 2085 204.3 2112 4155 10156 3
4 E34.7 s18.7 00006 Q0462 12178 Z1E43 205.8 2103 4161 10208 4
5 B570 53648 00006 Q0447 12141 22378 2073 284 4166 10261 1773 5
] BITE 5544 0000E 0432 12102 23127 206.7 2084 4172 10315 17EE3 B
7 E330 5734 D.000E 00413 12063 23688 2102 2075 4177 10365 1753 7
B T20E 5823 0.000E 00405 12024 24 689 2117 2065 41E2 1041E L7E50 B
8 7430 B12.5 0.000E a0 11845 25502 2132 2056 41E8 Lo4m 17E41 :]
10 T85E 6328 ODD0E 00c30 11odE 26338 2147 204E 4183 105323 17E31 10
1 Taal B53.5 il 00e53 11807 27106 2162 2038 4168 10574 17E22 11
1z E128 674.7 0D00E 00555 11B5E Za078 217.7 2024 4203 L0627 17613 12
13 8373 686.5 00008 00545 1162 E 28564 2182 2016 4208 L0678 17804 3
14 g522 T1E8 0D00E 00534 1173E 23514 2208 2005 4413 10732 17734 14
15 3374 L7 noaos 0024 11T4E J0ET 2223 1385 4218 10764 17785 15
16 3a TES1 Juliii:] ans1d 1170E 31 E52 2238 1964 4223 10837 17776 bl ]
17 402 7ED1 ODoog 0.0E04 1165E 32650 2254 1374 4227 10880 17m87 17
15 9573 Bi3.6 ouoos 00295 1162 E 331635 sl ] 1363 4232 10842 17758 1B
13 8E5.1 8387 00008 00266 11567 34.960 Z228.5 1E52 4237 10385 Li7d4e 13
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Volume [mafkg] Desstty fgfm] Enthalpy [kl Entrogy (g1
v, Veporv,  Ligadify  WVeperily,  Ligud Latent Veporl,  Liguid Mapor 5

20 1023.4 G544 0.0008 oo277 1154.7 36052 2301 1841 4241 L1047 L7740 20
21 10523 asn.7 0.0008 0O2E8 11506 T11s 2316 1830 4245 11100 1775 21
2 10ELE 118 0.0008 DO2EL 11465 36326 2332 151 E 4251 11153 iz 22
23 11120 9451 0.0008 o253 11423 30512 23438 1807 4255 11206 17713 23
24 11427 a7i3 0.0008 o246 11382 40,726 2364 1635 4259 11258 1774 24
25 11741 10021 0.0008 00236 1134.0 41877 238.0 1643 4264 11312 L7685 25
268 12061 10315 0.0008 o2l 11288 43261 2387 1671 4268 L1366 17685 26
27 12346 10E1E 0.0008 o224 11256 44.578 2413 1E58 4272 11418 L7677 27
| 12721 10823 0.0008 ooa 11214 45.854 2423 1647 4275 11473 17668 28
23 13060 1123.7 0.0008 ool 11172 47325 2846 1634 4280 11526 17658 28
30 13407 11559 0.0008 D205 11178 4B.755 246.2 1821 4284 11580 L7643 L
31 13760 11887 n.0008 [uliple] 11086 50225 24748 180E 4287 11634 17640 i
32 14120 12222 0.0008 D0de3 1104.3 51735 24B.6 ims 4281 11686 17630 a2
33 14487 12564 0.0008 il 1] plifesl:] 53267 2513 Pk 4285 11742 17621 3
34 14851 12814 0.0008 DDAE2 10855 S4BES 253.0 1758 4283 11786 17611 4
35 15242 13271 0.0008 QparT lpedl SE.523 254.7 1755 4302 11850 17802 35
36 15630 13635 0.0008 apirz 10BE7 53209 2564 1741 4305 11805 17ea2 36
i7 16025 4007 0.0008 Q06T 10622 53843 2561 1727 430.8 11858 17582 a7
38 16426 14367 0.0008 Qpig2 LI ELTZE 258.8 173 4311 12014 17572 a6
3g 16836 14775 0.0008 aods7? 10732 E3 561 2616 163 E 4314 12068 17562 kL]
40 17255 15170 0.0008 00i53 10E36 E5d448 263.4 1683 4317 12125 17551 a0
a1 17630 1557.4 0.0008 0043 1064.0 67.580 2652 1568 4320 L2160 17541 41
42 1E113 15866 0000e 00i44 10534 E3.388 267.0 1853 4323 12236 17530 42
43 1E553 16406 0000e 00240 10547 T1445 2668 1837 4325 12282 17518 3
44 19002 16835 0OMD Pl -] 10500 T35ES 270.6 lga2 4328 12346 17508 44
45 13456 17272 00040 [iliik 1452 TSTAT 2725 160.5 433.0 L2404 17437 45
48 13322 17717 00040 00z 10404 T7534 2743 15849 4332 12461 17485 48
47 20384 16172 00010 004Z5 10355 80311 2762 1572 4334 12517 17474 47
48 20374 1BE3.S 0.0010 i1y 10305 62,688 2781 1555 4315 12575 Lrdez 48
43 21362 13108 0.0010 i1 by 10257 BS.161 2600 1538 4333 12532 17448 43
50 21E5.8 13580 00010 ool 10207 B7.701 2819 1520 4333 12580 17437 50
5l 22364 20081 00010 ool 10156 B0.321 2838 1502 4341 12748 17424 51
52 22677 Z0561 0.0010 omo7 105 eE.027 2858 1484 4342 1 2306 17411 52
53 23398 21081 0.0010 ouoind 10053 B5.620 2877 1455 4343 12865 17387 53
4 23828 1511 0.0010 ooiod 1000.0 EB.707 2687 1446 4344 12324 17384 54
35 24456 22141 0.0010 0D0sE 8847 104 6Bl 2017 1427 4344 12364 17388 55
58 25006 Z2681 0.0010 Dun0es 8883 104377 28348 1407 4345 13084 17355 56
57 25513 73231 00010 nnoes QB3R 107870 2058 1386 4345 13105 17340 57
58 26136 23181 0.0010 000s0 8762 111277 287.8 1356 4345 13166 17324 58
58 26712 24362 0.0010 DD0ET 8726 114.708 300.0 1344 4344 13227 17308 58
L1 27245 24844 0.0010 DDDES SEG.H 11E255 nz.2 1322 4344 13288 172e1 60
g1 2747 25538 0.0010 DD0E2 8EL0 121841 304.3 1300 4343 13352 17274 61
&2 ZE43E 25140 0.0010 Ou00ED 9550 1357EE JE.5 1277 4342 13415 17258 B2
63 28088 28754 0.0m1 0ooTy 8468 129745 HE.7? 1253 4341 13478 1723 B3
54 28716 27380 0.0m1 Q007s 8427 13364 Juin 1228 4338 13584 17218 64
G35 30547 23018 0001 apoTz 8363 133184 3133 1204 4337 13608 1719 65
&6 30835 2B6EA n.0mi Qoom 8288 142 BT 3156 1178 433.5 13675 17178 il:]
&7 31533 28329 nomi 00053 g23z 147.378 31E.0 1152 4332 13743 17157 67
Lili] 32Z8E 30003 n.0mi 00055 BlE3 152 262 3204 1125 4328 13611 1713 BB
il 32954 JDGE8 n.0mi 00054 B0a3 157416 3228 1087 432.5 13860 17111 68
i 336528 31368 0omi 00051 BOZD 162 E0D 3253 1068 4321 13850 17085 0
71 34313 Jzinl 0omi 00053 BB S 153458 3278 1033 4316 14022 17060 1
72 35006 32826 oM anos7 EBA T 174415 3305 10056 4311 14085 17033 72
| 35TDE 3356.5 ool 00055 ETAE 180.703 3331 374 430.5 14168 17004 3
L] Ia4an 34318 ool 00053 ET0L 187.358 3358 340 4208 14246 16373 L
15 37140 35066 000z 00051 EEL3 154 425 i 304 4282 14324 16341 ]
76 37363 35668 000z 0.00:50 BS2D 2101 858 16 86.7 4263 pL Ll 16306 =]
17 33506 J6EE.T 00012 008 421 210021 46 823 4274 P 16358 7
T8 33352 374E1 000z 0DME E3LE 213693 MTE THE 4264 14573 16328 1B
2] 40105 38311 0.0z 0.0044 B20.3 226096 3510 142 4252 14563 LEFES 8
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Lampiran 2 — Tabel Properti Superheat R-407C

Table 2. Freon™ 407C Superheated Vapor—Constant Pressure Table (continued)

W= Valume inm® kg H = Enthalpy ink)ka S = Entropy inkf(kg K] Saturation Properties in Light Blue
Absolute Pressure [kPa]
B5 D.00E3 4385 1730 | ooom 4meE| 17mm E5
i D.00ET wsn | arsme | ooom 4ne| 1mpe| oooss 43E0 | 1728 T
75 nopel 4512 | a77se | ooomt 4475 | ameoi| ooom 4133 | 17438 | noosd 433 | a7eez =
a0 0085 4572 | 17aan|  oooss 4zag | amee| ooors asnt | 1msaz | oooee 481 17478 m0
a5 n.0080 4631| 1EooE | nooms 4enn | ime=e|  oooen ase7 | 1oms | oooee 4man | amerz| e
a0 nHoe 4600 | aees7|  ooome 4gan | 1@ | oooes 4630 | 17991 | ooovs 4ma7| ames7| m
25 D.OLE 4787 1mdu | oooss 4720 | ameEe |  nooer 4601 | 1m1sa| ooome 4581 | 1BmE3| o=
100 nOLe 404 | 1essa|  oooos 4776 | 18844| nopm 4752 [ 1Eaez | noome 4724 | immoe| e
105 nO1e 4361 1Ema | omoe 4g36 | 18508 | nooes 4811 | 1pda1|  nooss q7as | immEes| s
110 DOLS 4317 | aeesr | opaoe 4pad | aamso|  oooes 4670 | 1BS36 | nooBE 4pdE | amsaa | 1w
115 DOL1E 4973 1m0z | omoy 41| 1mmoe| ooome 4029 [ 1Emar | noom qpne | imsme| 11
120 0oLz soza| 1mss| omuan 508 [ 10084 | omm 4087 | 1P | ooom dpas | amEas1| 1m0
125 00123 5085 | 1mear | oo spES [ 1oiBE | omiod 5045 | 1opar | oooas =24 | ammEn | 1ms
130 10126 51| 1m437 | omis 5127 | 13| oowe 5102 | 1oees | oooos spaz [ imee| 13
135 00120 s1a7| 2ms74 | omas 5176 | 1980 | oo 5160 | 1ms3| omoo sl | amem| 13
140 00132 spsz | aaml| omm 5235 [ 1m807| omu 217 | 1mo7| omos 5100 [ 1sau| o
145 00134 s300 | aoeds | omes sopz | 1o7e3 |  oone 5274 | 1meds | oo sps7 [ 1mssi| s
150 0.ma7 s3as | 1mo7a | omes 54E | 1@ | ooue 5332 | 1gmi| omor 5315 | 1osEe| 1m0
155 00138 21| epual| omes 5405 | amout | ooue 5380 | 18mis | oo 5373 | 1smas| 158
150 0maz 77| ooz | omm s4E2 [ ama3a| omm s44f | 209 | omae 5431 | 1omen| 1m0
165 0144 AR TS 5518 | 2w | oowE =504 [ emEl | omu s4E8 | 2onaz|  1es
170 0047 szan | 2osoo [ oniss 5576 | amna|  oows R EE T 5547 | amar| 1m
175 00140 se47| 2oee7 | oogas 5B aps3z | ool =10 | 20441 | oogas 5605 | pmass | 17s
1E0 ;s s7od | zorsz | oowo seel | opsss [ omom =577 | e2nsea | ommo E T R
165 00154 s7al| oo | oo sa | zomas| oma s7as | ooees | ome sel | aose|  1ms
100 00157 sE1E | 2io02 | ooad SB06 | zoow | oma s7az | ooeee | omees 57E0 | 2ovas | 1an
185 00158 sE76 | 21198 | oouag 5EE3 | 2103 [ omas sEsi | oomd7 [ ooy R
200 DOEL 5033 zime| omaes sap1 | eus7| om=m so0g | 2w | oo sa07| zoeea| o
205 DOES sog1| 2130 | omst saro | sirme|  amdo 5066 | 2usd | oo sasg | ziwz| oo
210 DO1ES s049| 2umo1| oms ED3E | 2o |  oouz B0ZE | 21316 | ooz Enls | esimas| s
215 D.OLEE g107| =218 | omss epae | 2isel|  oouad BOES | 21437 | oo E I ED
220 00145 B144 | 21ss7| oo R ECH D
235 00138 g1az | simer| ams
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Lampiran 3 — Data Properti R-407C Suhu 10°C

R407C Thermodynamic & Transport Properties )

(Based on Venus model)| Single Value Table

Name R407C B Temperature= [10 | [ v| Acceptable Range : [ 10063 < T «

Prrwra—

Category Refrigerant(mixt [ Pressure= [ | [MPa(absal v | [ o<p<B0___|
C - sition:Mole Parcant - F32 - 38.1109%, B35 -

pure Oowsys | I oy

Short Name O specific Enthalpy= | | [kikg "|_ | M ercam  RE2-28% RI2S- 25, RI34A
("] Specific Entropy= kJilkg K)  w132%

Ful e Jsoecicenropr= | | |
[l Internal Energy= | | ‘ kJikg w |

Molecular [86.20363679863] [gimol v| _ _

Weight | Calculate ‘ | Reference

tical 85.76811575367¢ . B
Critical - R407C:Thermodynamic & Transport Properties Calculated Result
Temperature C ~ -

Calculation results]
Critical Pressure 4602237932923 | | MFPalabsol v [ 1

State: | Satured Liquid| [ Satured Vapor|

|
Critical Density [475.52650493741] [kg/m3 | Molecular Weight= | 86.2036] | 79.9238] [gmol  ~|
@rempersure- | 1] | T
Compenent pressure= | 0.1764] | 0.7764] [MPaabsol v
R407C : Introduction Densiy= | 198.7338] | 312718) [fom3  v|
'::’:'Speciﬁc Volume= | 8-3“2145-"‘| | D.l)32| |m3{kg A |
(#spedific Enthalpy= | 215.2154| | 421.?765| kJikg A
Bspeciic Entropy= | 14517 | 18083 [RIilgK) v ]
(Bntemsl Eneray= | 214.5677] | 3960488 [kikg v

Composition= |R32:2.3811,R12| [R32:@.5281,R12
5:0.1796,R1344| |5:0.2169,R1344
:0.4393, 4 |:e.2629, p
Saturated Uaper Prassurs, Boiling Peint{dew poinf), Latent Hast of Vsperization ara saturated propertiss, just anter One paramater to
calenlats them!
Saturated Vapor Pressure= | o7764] | | [MFagabsaliv |
Boiing Paint (e Point)= [ 10] | 10] ['€ v
(vaporization Latent Heat= | 206.5612] | 065612) [kikg v |
(spaciic Keat(cp)= | 1455 | 10755 [kt Kl v |
Specific Heat(C)- | o] | 08172 [l C) v
@ epjov=| 16358 | 1316
(apor Quaity=|__ Notdefined| [ Not defined|
@ Factor= | 0.0237] | 0.8429]
@ Helmholtz Energy= | sas] | 304232 ki v|
) Ginbs Fres Energy=|___ 1108953 [ 1asesa] [kia  v|
@rugacty=| 03587 | 0357 [MP2__ |
@ Fugacity Caeficient= | 0462 | 0.462]
@ JouleThomson Coefficient = |___ -3:21679e5| [ 0.0267) [KikPa__ |
(5pesd of Sound=| 542.3569| | 163.4316] [mis ~|
(2nd Vinal Coefficent = | 5.19769e3] [ 547010e3] [m3kg v
31d viral Coeficient— | 5.38569e6| | 5.86471e6] [(m3kg2 v |
@ Thermal Conductivity= | 0.0913] | 0.013] [Wim-) |
3 Thermal Diffuswity=|___ 5.23332e8] [ 3.86710e7] [m2ss ~|
Dnematic Viscosity = | 1-55216e7| [ 3.82266e7] [m2is v
@bynamic Viscosity = | 1-86083e4] [ 1.19541e 5] [Pas v
suface Tension —|___ 9.1089823| [ Notdefined] [Wm___ w|
® Prandtl Number= | 29659 | 0.9885]
@rRelative Dielectric Constant = | o [ 0]
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Lampiran 4 — Data Propertl R-407C Suhu 77,12 °C

Table

R407C Thermodynamic & Transport Properties .

(Based on Venus model) Single Value

Name RA07C B Tempersture= (7712 Acceptable Range : [ 10063 <T <

- |-

[Nixure | [ Density= : ko/m3  Compositionlole Parcent : R32 - 38.1108%, R125 -

Pure/Hiture M - 178559%, R134A - 43 933

Short Name  |RADIC O'specficenthaloy- [ | [kiikg hd Mass Parcant ; K32 - 23%, R125 - 25%, RI34A

ull Name

] e | e e [ ke~

Molecular
Weight | calculate | |
Creal RA407C:Thermodynamic & T rt Properties Calculated Result
Temperature . : ynamic & Transport Properties Calcul ul
et ]
g“ml Fressure State: ‘ Satured Liquid | ‘ Satured Vﬂporl
Critical Density Molecular Weight= | 86.2036] | 83.0004] [gmel ~|
@ \ 7142] | 2] [T V|
Componert @pressure= | 3.0855] | 3.9455] [MPalabsoli v |
R407C : Introduction Density= | 7945285] | 2374681 [kam3  ~]
(speciic Volume= | 1.25861e3] [ 421108e3] [m3kg v |
Bspecific Enthalpy- | 3326371 | 416.3508] [ikg v
@speciic Entropy= | 15108] | 1.7548] [kUika K) w]
Dinteral Eneray= | s216712] | 399.7385] [kl/kg v]
Composition= |R32:@.3811,R12 R32:2.4318,R12

5:8.1796,R1344
:0.4383, P

5:08.1925,R1344
18,3757, 4

Saturated Vaper Pressuwe, Beiling Peint(dew point), Latent Heat of Vaporization = saturated properties, just eater One parameter fo
«calculate them!

Satursted Vapor Pressure= | 3.9455 | | [MPa(absoirv
Boiling Point {Dew Poink)= | 7112 | ?T.12| T v
© ‘Naparization Latent Heat= 837134 | 83.71 34| kdikg o

|
|
| |
@specific Heat(Cp)= | 3.4567] | 4.0558] [kilka K) v
Specific Heat(Cy)= | 1.0677] | 1.1303] [ilkg"C) v
@ cpjov=| 32374 | 3.5881]
(Pvapor Quality= | Notdefined| [ Not defined|
% Compressibility Factor= | 0.147] | 0.4787|
@ Helmholtz Energy= | -201.5074] | 214.9568] [xikg v
@ Gibbs Free Energy= | 1965415] [ 1os3ms| [Wke  v|
@rugadty= | 13149 | 13149 [MPa_ ~
@ Fugacity Coefficient= | 0.3333] | 0.3333]
(3 oule Thomson Coefficient = | 3.16137e3| | 0.0153] [KkPa v
(35peed of Sound= | 169.9869 | | 121.5431| [mis -
(and viral Coefficent < | 20427663 [ 293636e3| [mig v
3rd Virial Coefficient= | 3.22513e6| | 3.31868e-6] |(m3ikg)2
@ Thermal Conductiity= | 0.0603] | 0.0348] [Wiim K)
@ Thermal Diffusivity= | 2.19508e8| | 3.62430e-8| [m2s v
(Dinematic Viscasity = | 8.27710e8| |  7.98372e.8] [m2s v
(@ Dynamic Viscosity = | 6576395 | 1.89588e-5| [Pa s -
DSurace Tension = |___6.37357e4] [ Notdefined] [Nm v |
@ prandtl Number= | 37692] | 2.2028]
(Relative Dielectric Constant = | o] | 0]
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Lampiran 5 —Tabel Properti Saturated Water

TABLE A-9
Properties of saturated water

Volumea
Enthaipy  Spacific Tharmal Prandti Exparsion
saturation Density of Heat Conductivty Dynamic Viscosity Mumber Coatficient

— Pressure o MEM Vaporizon o, JREK K, Wim-K . Kgim-5 Pr B LK

T F.WPa  Uquid  Vapor A kiR Liguid  Vapor  Liquid  Vapor Liguid Vapar Liqukd  apor Liquid
0.01 06113 9998 0004 2500 4217  1B54 0561 00171 1792 % 1077 0922 % 10 135 100 -0.068 x 1072
5 0B721 9990 000GE 2400 4205 1B57 0571 00173 1519x 1077 0934 x10°° 117 100 0.015 = 1077
10 17776 9997 00004 2478 4104 1B6Z 0580 00176 1307 % 107 0946 = 10-5 945 1.00 0.733 = 103
15 17051 9981 00128 2466 41B5 1B63 0589 00179 1.138x 107 0959« 10 800 1.00 0.138 = 1077
20 2339 9980 00173 2454 4182 1867 (0598 00182 1.002 % 107 0973 x 10 7.01 1.00 0.195 = 107
25 3169 9970 00231 2447 41BD 1B70 (0507 00186 0891 x 107 0987 % 105 614 1.00 0.247 = 103
30 4746 9960 00304 2431 4178 1875 0615 00189 0798 x 107 1001 % 10°° 542 100 0.294 x 1077
35 5678 9940 00397 2419 4178 1BBD 0623 00192 0720x 1077 1016 = 10 483 100 0337 = 1077
40 73B4 0921 00517 P407 4170 1BBS 0631 00196 0653 % 103 1031 % 105 437 100 0377 = 103
45 9533 9901 00655 2395 418D 1897 0637 00200 0.596x 107 LO46x 105 351 1.00 0.415 = 103
50 1235 9881 0.0B31 2385 4181 1900 0.544 00204 0547 %107 1062 = 10-* 355 1.00 0.451 x 10°7
55 1576 9857 0.1045 2371 4183 1908 0.549 00208 0504 %107 107710 325 1.00 0.484 x 10°7
&0 1384 9833 01304 2359 4185 1016 0.554 00212 0467 107 1093 = 105 2050 100 0517 x 10-2
5 7503 0804 01614 F346  41BT 1076 0650 00716 0433 %107 L1I0w 105 275 100 0548 = 107
70 31.19 9775 0.1BE3 7334 4100 1036 0.663 OO0FZ1 0404 %107 1126 10°% 255 1.00 O0.578x 10°7
75 IBER 9747 02421 2321 4103 1948 0567 00225 037 %107 1L14Z= 105 238 100 0.607 x 10-3
80 4738 9718 02935 2309 4197 1862 0570 00230 0355x 107 L159x 10°% 227 1.00 0.653 = 1077
85 5783 9681 03536 2796 42001 1977 0673 00235 0333 %107 LI76= 10° 208 1.00 0.670x 10°7
90 7014 9653 04235 2783 4206 1993 0675 00240 0315x107 1L193x 105 1085 100 0.702 x 10-2
95 8455  ©815 05045 PFF0 4F1F  FOI0 0677 006 0797 %107 1710 10°% 185 100 0716 = 107
100 101.33 @570 O0.EDFE 2257 4717 2020 0670 0OF5] 0287 % 1007 1FE7x 105 175 100 D750 % 107
110 143.77 9506 O0.B2G63 2230 4272 2071 0687 00267 0.255 % 107 1261 % 105 158 1.00 D.798 = 10-3
120 19853 9434 1171 7205 4744 2120 0683 00275 0232 x 107 1296 % 10° 144 100 D858 = 107
130 2701 9346 1406 2174 4263 2177 0.684 O0.OZ8BE D213 x 1077 1330% 10°° 133 101 D913 x 1077
140 361.3 9717 1065 7145 47B6 2244 0.683 00301 0197 x 107 13E5% 105 124 102 D970 103
150 4758 9166 2546 2114 4311 2314 0682 00316 0183 x 107 1399 x 105 116 102 1.025 % 10-3
150 E17.8 o0f4 3256  F083 4340 2420 0.6E0 00331 0.170x 1077 1434 % 105 100 105 1.145 % 1077
170 7aLTy 377 4119 2050 4370 2490 0677 00347 0.160x 107 146Bx 10°% 103 105 1.178x 1077
180 1.002.1 BS7.3 5153 2015 4410 2500 (0673 00364 0.150x 107 1502 % 105 08983 1.07 1.210x 103

190 1.254.4 &G4 G.3BB 1979 4460 2710 0.669 00387 0.142 x 1077 1537 = 10°% 0.947 1.09 1.280 x 1077
200 1,553.8 8543 T.852 1941 4500 2BAD EG3  0U0M01 0134 ¢ 107 LTI 10°% 0910 111 1.350 % 1077

220 2318 8403 1160 1858 4610 3110 O0.E50 0.044Z2 D0.122 x 107 1641 x 10-% 0855 1.15 1.520 = 102
240 3,344 8137 1673 1767 47E0 3520 QW32 OUDMET 0111 =107 1712 = 10°% 0E3E 124 1720 = 107
260 4 588 TB1T Z3.68 1663 4070 4070 W09 00540 0102 = 107 1L.7BE = 10°% 0832 135 2.000 = 1077
280 6412 TH0E 3315 1544 5ZB0 4B35 0.581 00805 0.094 x 103 18D = 10-% 0854 1.49 Z.380 = 103
300 8.581 F138 4615 1405 5750 5080 0548 00885 D086 x 1077 1965 = 10°% 0802 1.69 2.950 = 107
320 11.274 B&7.1 G4.57 1238 G540  7OOD 0509 00836 D078 = 107 Z.0B4 « 10°% 100 1.87

340 14 586 6105 G9262 1028 8240 11,B70 0469 0110 O0070x 103 22656 105 173 243

B0 18,651 583 144.0 720 14,600 25B00 0427 0178 0060 x 107 2571 10°% 206 373

37414 22,080 3170 3170 o — — = — 0.043 = 1077 4.313 = 108
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Lampiran 6 — Tabel Properti Udara pada Tekanan 1 atm

Properties of air at 1 atm pressure

Specific Thermal Thermal Dynamic Kinematic Prandtl
Temp. Density Heat Conductivity Diffusivity Viscosity Viscosity Number
T.°C p, kgm? Cp, Ukg-K k, Wim-K @, mfs o, kg'm-s ¥, M5 Pr

— 150 2866 983 0.01171 4.158 = 108 B.636 = 10-5 3013 = 10-8 0.7246
—-100 2.038 966 0.01582 B.036 = 10-% 1.189 = 10-* 5837 = 106 0.7263
—&0 1.582 999 0.01979 1.252 = 10-% 1.474 = 10-% 9.319 = 105 0.7440
=40 1.514 1002 0.02057 1.386 = 10-% 1.527 = 10-5 1.008 = 10-3 0.7436
-30 1.451 1004 0.02134 1.465 = 10-% 1.579 = 10-% 1.087 = 10-5 0.7425
—20 1.394 1005 0.02211 1.578 = 10-% 1.630 = 10-* 1.169 = 10-5 0.7408
-10 1.341 1006 0.02288 1695 = 10-% 1.680 = 10-5 1.252 = 103 07387
0 1.292 1006 0.02364 1.818 = 10-* 1.729 = 10-* 1.338 = 105 0.7362

5 1.269 1006 0.02401 1.880 = 10-* 1.754 = 10-* 1.382 = 10-5 0.7350

10 1.246 1006 0.02439 1.944 = 10-% 1.778 = 10-5 1.426 = 103 0.7336
15 1.225 1007 0.02476 2.009 = 10-% 1.802 = 10-% 1.470 = 10-5 0.7323
20 1.204 1007 0.02514 2074 = 10-% 1.825 = 10-% 1.516 = 10-5 0.7309
25 1.184 1007 0.02551 2141 = 10-% 1.849 = 10-5 1562 = 103 0.7256
30 1.164 1007 0.02588 2208 = 10-% 1872 = 10-% 1.608 = 10-5 0.7282
35 1.145 1007 0.02625 2277 = 10-% 1.895 = 10-% 1.655 = 10-5 0.7268
40 1.127 1007 0.02662 2346 % 10-% 1.918 = 10-5 1.702 = 10-5 0.7255
45 1.109 1007 0.02699 2416 = 10-% 1.941 = 10-* 1.760 = 10-5 0.7241
50 1.092 1007 0.02735 2A87 = 10-% 1.963 = 10-* 1.798 = 10-5 0.7228
B0 1.059 1007 0.0Z808 2632 = 10°% 2.008 = 10-5 1.896 = 10 o202
70 1.028 1007 0.02881 2780 = 10-% 20562 = 10-% 1.995 = 10-5 07177
BO 0.9994 1008 0.02953 2931 = 10-* 2096 = 10 2.097 = 10-5 0.7154
50 0.9718 1008 0.03024 3.085 = 10 2139 = 10-5 2.201 = 10-5 0.7132
100 0.9458 1009 0.03095 3.243 = 10-% 2181 = 10-% 2.306 = 10-5 0.7111
120 0.B977 1011 0.03235 3565 = 10-% 2.264 = 10-% 25822 = 105 0.7073
140 0.8542 1013 0.03374 3.898 = 10-% 2.345 = 10-5 2745 = 10-5 0.7041
160 0.B148 1016 0.03511 4.241 = 10-% 2420 = 10-% 2975 = 10-5 0.7014
180 0.7788 1019 0.03646 4.593 = 10-% 2504 x 10 3.212 = 10-5 0.6952
200 0.7459 1023 0.03779 4954 x 10-% 2577 = 10-5 3.455 = 10-5 0.6974
260 0.6746 1033 0.04104 5.890 = 10-* 2760 = 10-% 4.091 = 10-5 0.6946
300 0.6158 1044 0.04418 B.B71 = 10-% 2934 = 10-% 4.765 = 10-5 0.6935
360 0.5664 1056 0.04721 7.892 x 10 310 = 10-5 5475 x 105 0.6937
400 0.5243 1069 0.05015 B.951 = 10-% 3.261 = 10-% 6.219 = 10-5 0.6948
450 0.4880 1081 0.05298 1.004 = 104 3415 = 10-% 6.997 = 10-5 0.6965
500 0.4565 1093 0.05572 1.117 = 104 3563 = 10-5 7806 = 105 0.6986
600 0.4042 1115 0.06093 1.352 = 104 3846 = 10-° 9.515 = 10-5 0.7037
700 0.3627 1135 0.06581 1.598 = 104 4111 = 10-% 1.133 = 104 0.7052
800 0.3289 1153 0.07037 1.855 = 104 4.362 = 10-5 1.326 = 104 0.7149
900 0.3008 1169 0.07465 2122 = 104 4.600 = 10-% 1.529 = 10 07206
1000 0.2772 1184 0.07868 2.398 = 104 4826 = 10-° 1.741 = 10-% 0.7260
1500 0.1%590 1234 0.09599 3.908 = 104 5817 = 10-5 2922 = 104 0.7478
2000 0.1553 1264 0.11113 5664 x 104 6.630 = 10 4.270 = 10-% 0.7539
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Lampiran 7 — Spesifikasi Anemometer GM816

Air velocity

Unit Range Resolution Threshold Accuracy
M/s 0~30 0.1 0.1 +5%
Ft/min 0~5860 1S 39 5%
Knots 0~55 0.219 0.1 5%
Mph 0~65 0.2 0.2 +5%
Temperature

Unit Range Resolution Accuracy
fC -10°C~+45°C 0.2 =2°C

‘E 14°F~113°F 0.36 +3.6°
Battery CR2032 3.0V (included)

Thermometer NTC thermometer

Operating temperature -10°C~+45°C( 14°F~113°F)
Operating humidity  Less than 90%RH

Store temperature -40°C~+60°C(-40°F~140°F)
Current consumption Approx.3mA

Weight 52g

Dimension 40x18x105mm
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Lampiran 8 — Spesifikasi Humidity and Temperature Meter
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Lampiran 9 — Spesifikasi Infrared Thermometer GM320

Temperature range
Accuracy

Resolution
Repeatability

Response time
Spectral response
Emissivity

Distance to Spot size
Operating Temperature
Operating Humidity
Storage Temperature
Power

Typical battery life (Alkaline)
Weight

Dimension

-
-50 ~ 400°C (-58 ~ 752°F)
0°C~400°C (32°F~T752°F) : £1.5°C(£2.7°F)or=1.5%
-50°C~0°C(-58°F~32°F): £3°C (£5°F)Whichever is greater
0.1°Cor0.1°F
1% of reading or 1°C
500 mSec, 95% response
5-14um
0.95 Preset
12:1
0°C ~40°C (32°F ~ 104°F)
10%RH~95%RH non-condensing, up to 30°C(86°F)
-20°C ~ 60°C (-4°F~140°F)
1.5V AAA*2 battery
Non-laser mode: 22 hrs;Laser Models:12 hrs
115.1g
144.5738"93mm
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Lampiran 10 — Spesifikasi Clamp Meter

Specifications:

Function
AC Current

DC Voltage

AC Voltage
Resistance (Q)
Continuity Check
Diode

Range

2.000A

20.00A

200.0A

400A

200mV, 2V, 20V, 200V, 600V
200mV, 2V, 20V, 200V, 600V
200, 2k, 20k, 200k, 2M, 20M

Buzzer sounds at approx.50€2.

Basic Accuracy (%rdg + digits)
+(2.5% + 10d)

+(2.5% + 4d)

+(2.5% + 5d)

+(3% + 5d)

+(0.5% + 1d)

+(1.5% + 2d)

+(1.2 % + 2d)

Test current 0.4mA; Open circuit voltage 1.5V
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Lampiran 11 — Gambar Teknik Modifikasi Mesin Penghasil Air

1100

SCALE (T)
(ls2)

200
g 30
3 R76
H & g
! | w —5
[I 1 ) T AR o
— ? =g i 12
. 349 150 150 150 150 352 alas[ T
| el
3 5 | SEKAT ALUMINIUM
2 1 | PIPA EVAPORATOR COPPER
1 1 | SHELL PVC
A NO [ ML NAMA BAHAN | NORMALISASI PERINGATAN
SKALA 1.1 [NAMA __ :IPUTUKEVING.S |KeT:
@ INRP T CI2170075
TANGGAL : 08/01/22|DIPERIKSA : DR. IR. EKADEWL A.H., M.SC.
FT. INDUSTRI | Desain Modifikasi Mesin [NO. 01| A3
3 1 2z 1 1
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