HEATING VENTILATING AIR CONDITIONING GUIDE 194 CHAPTER 24. REFRIGERATION
. . . : refri-
TaBLE 1. PROPERTIES OF AMMONIA A cemoved by an available cooling medium. In order to conserve det hl
- re znt virtually all refrigeration systems are completely closed an e
- © ’ ‘e .
Sar. | LAms Vovous Zoar Cowrmer o Exraory T;m Frox A0 F same refrigerant is recirculated. hould be
Teue, | FRESS. Heat Content Entro 100 F Superheat | 200 F 8 : s i i
I A = > s e The fundamental heat equations (disregarding losses) which s gu d be
_| Liowid ) Vagar | Fiqud | Vapor | Livuid | Vapor | Ht Ot | Entropy| He Gt | Eateopy kept in mind are: (1) the heat absorbed in the evaporator plus t edeba
0 | 30421] 002419 9116 429 | 6118 | 0.0975 | 13352 | 6668 | 1.4439 | 1203 | 15917 e(pi d to the refrigerant during compression equals the }_1eat rejected by
2 | 31921 002424 | 8714 451 | 6124 {04022 | 13312 | 667.6 | 14400 | 7212 | 135377 adde h dded to the refrigerant during compression
S| EE|oEm | Mo | &2 |t b)) i) mi) the o e e oo haft less the heat dissipated from
X Y . . . 6 | 15216 ) ; r sha
[ 3509100235 | 7571 | 494 | 61356 [ 0115 | 13234 | 6693 | 14321 | Tevy | 1oAAS . “is equal to the input to the con;presso
o | 5L | MR | G2 o ous ) raes | oo | | m ) the compressor (o the surroundings. lectric motor, the
. 3 1 X 4242 . 15115 se dri otor
12 | 4031 | 002451 | 6996 560 | 6155 | 00254 | 13118 | 6717 | 1.4205 | 7259 | 1301 . In the case where the compressor is driven by an electric mi ) t’ ceal
e | L5 | omast | 6703 | S82 | 6161 | 01300 | L3081 | 6725 | L4168 | 7768 | yoon ion is equal to the motor input less the electrical
16| 412 [o0262 | 6425 | 603 | 6166 | 0.1346 | 13043 | 6734 | 14150 | 7218 | 1 oged heat due to compresston q ission losses and less the heat dis-
2| GH)ome ) U | G| o el | s frw | g | e O oun the compressor o the surroundings
: ! - . . : 0 | 1. .6 | 14925 rroundings.
7 | BX oo | osent | 669 | 6183 | 01483 [ 12933 | 6758 | 14021 | 308 | baod sipated from the compressor to the su g
2| 29| oomss | sa3 | o1 | 6189 ) 01528 | 12807 | 6766 | 13985 | save 14853
26 | 5490 | 002491 | 5227 | 713 | 6194 | 01573 | 12861 | 6178 | 13950 | vags 14816
28 | 5728 | o097 | som 135 [ 6199 | 00618 | 12825 | 6784 ( 13914 [ 7333 | 14780
P | Snjomsas | 4ms | o157 | 605 | ouses | 12190 | 6780 | 13879 | 133 | Fe0 .
32 | 6229 | 002508 | 4637 119 | 6210 [ 01708 | £.2755 | 6797 | 13846 | 7351 | 14710 Heat of Compression
34 64.91 | 002514 | 4.459 801 | 6215 104753 | 1.2021 | 6804 | 13812 | 7360 | 14676 : Added to Gas
Jo | ena3poosa | 4789 | 823 | 6220 (04797 | 12686 | 812 | 13715 | 1368 | els heated Gas
3 143 ] oo | 4126 | 846 | 225 | 01841 | s26s2 | s | 1avas | 7370 14609 - i High Pressure Superhes
39 1 7187 | 002530 | 4.048 857 | 6227 | 01863 | 1.2635 | 6823 | 13720 | 73872 | 14595 Low Pressure Saturated Ges c J/
0| Booss | son | e8| 6230 | 018ss | 12618 | es27 | 13712 | 1388 | et \d P %
@ | 180 | o0msss |31 f 879 | 6232 | 01908 | 12602 | essi | 13696 | 1399 | i
21 76311 002539 | 3823 | 890 | 623.4 | 01930 | 12535 | es34 | 13680 | 190y | L B8 \
@ | B d) e oan) e om|ime )| | o | |
. 624 3 -3 4477 Condenser
48 | 8582 | 002538 | 3418 957 | 6248 102062 | 1.2086 | 6856 | 13584 | 7422 | 14045 Evaporator or Cooler Cald In
9| Biof comses | 32 | o19 | 6252 | 02105 | 12455 | e8a4 | 13552 | 7433 | bars Hot In Heat Taken from
52 ) 9266 | 002571 | 3176 ) 1002 | 6257 [ 02149 | 12621 | ear1 | 13571 | yeae | hed Y e E Refrigerant by
] %623 002577 [ 3063 | 1024 | 6261 [ 02192 | 1.2389 | 6878 | 1.3491 7448 -| 14351 frigerant by . - p: Condensing
56 9 | 002584 | 2954 | 1047 | 62655 | 02236 | 1.2357 | ¢85 | {3460 7457 | 14320 s Cooled | —— ) Hot Out
o |11 | 002590 | 2851 | 1069 | 6269 | 02219 | 12335 | o802 | 13830 | 745y | vH eold Ot .
9 | 1ome | ooasor [ 225t | 1092 | 6213 | 02322 { 17294 | 6899 | 13599 | 744 | benm 34 Expansion Valve
62 1116 | 00204 | 265 | 1115 | 6277 | 02365 | 12262 6906 | 13370 | 7482 | ta2at ‘for Reducing Pressure
o |17 [oment | 2ses | 13z | 6280 | 02008 | 12231 | sor3 | 13361 | 7401 | 14z
oo |19 | oox18 | 2477 | 1160 | 6284 | 02451 | 12201 | eor9 | 13312 | 7ans | b2
AE A REORE AL e .
. . .1 X . X A1l id
784 |0o2ess | 2235 | 1228 | 6294 | 02579 | 12110 | k0 | 13726 | jorg | beoed High Pressure Hauk
o jhel oo | 2161 | 1zst | 6298 | 02622 | 12080 | 6946 | 13199 | 1533 | 14050 M
o | 1430 | omess | 2089 | 1274 | 6301 | 02664 | 12050 | 6953 | 13471 | 133 | b oo F1G. 1. MECHANICAL REFRIGERATION SysT
s | Mo | oomst [ 2om | 1207 | 6304 [ 02106 [ 12020 | 6959 | 13f44 | 1500 | rassl
g5 | 1330 ) ooxas | 1955 | 1320 | 6307 | 02149 | 11991 | 696 | 134ts | rovm | Lo
82 11583 | 002675 | 1892 | 1343 | 6310 | 02791 | 11962 | 6972 | 13080 | 1360 | yoms Refrigerants
BEAE AR R T P g e " ich might be used as refrigerants in
. . . X . . . . e u
S5 | l14B | 00269 | 1716 | 1412 | 6318 | 0917 | 11875 | 6903 | 1a0t0 | vy 13870 There are many sgbstances whic mig . he choice is limited
90 | 1806 | 0.02707 1.661 1435 | 6320 | 02938 | 11846 | 699.7 | 12983 | 7500 | 17384 chanical refrigeration systems, but in practice the C
92 (1866 | QOIS | 1609 | 1458 | 6322 | 03000 | 11818 | 7003 | 19987 | 1607 | ioees me: ] . f considerations including availability, cost, safety,
o | ls21 | 00223 | 1550 | 1482 | es2s | 03081 | 14785 | 7009 | 12932 | 7615 | 13793 by a wide variety of co T he t of refrigerating system
o | Ga9 foozst | 110 | 1505 | 6326 +( 03083 | L1761 | 7005 | 12906 | 7003 | aas chemical stability and adaptability to the type g
op | 253 | 00239 | 1464 ) 1505 | 6329 | 03125 | 11733 | 1021 | 19881 |- renm | 1rcs -
2 | aws | S0 | 143 | 82| &u0 | oue | pine | mar | yamss Tore | 139 to be used. b i
1 . 3 g 3 1 . X . . . [ N M
. H mited to six substances, viz:
1% |24 | 0o2tet | 1334 | 1599 | 6334 | 0.3268 | 11645 | 7038 | 12805 | 7653 | 13668 In this chapter detailed consideration is li I o e andts, ¥
106 | 2325 | 002773 1.293 162.3 | 633.5 [ 03289 ( 11621 { 7083 [ 12780 | 7661 | 13643 -ammonia, dichlorodifluoromethane (F 13), methyl chloride, ae,
108 |97 [ 002182 | 1254 | 1646 | 6336 | 03330 | 111593 | 7050 | 1258 | Jegw | 1353 . 1 » dic Fu), and water, properties for each of which
U |30 g om0 | 1217 | 1670 [ 6337 | 03372 | 11366 | 7055 | L2131 | veve | 1w monofluorotrichloromethane (Fyy), an ) [ eac| hvsi
Uz | 2565 | 002099 | 1180 | 1604 | 6338 | 03413 | 11538 | 7003 | 12708 | vens | 1o regiven in Tables 1,2,3,4,5and 6. Each table gives the principal physi-
14 (2622 | o008 | 1145 | 17118 | 6339 | 03e53 | 1ust0 | 7066 | 12686 | 7604 | 13550 aregi A 'saturated substance, and all are arranged in uniform
16 | 204 1 002817 | 1412 | 1742 ) 6340 | 03495 ) 14483 | 7002 | 120t | reos 13527 cal properties of the satura ’ included which give
18 | 27182 | 002827 1.079 1766 | 6340 | 03535 | 1.1455 | 707.7 | 12636 | 7705 | 173503 fashi In all except the water table, columns are inclu which g
120 12864 | 002836 | 107 | 1790 | 6340 | 03576 | 11427 | 1082 | 1a01s | i3 | iaes ashion. f the superheated vapor at two selected
122 | 2948 | 002846 1.017 181.4 | 6340 | 03618 | 1.1400 | 708.6 | 1.2587 | 7720 | 13455 ’ ’ the heat content and entrop}f [0} € pe - ed in reciproca ting
AR IR AR o A ' points. The first four refrigerants named are used in reciprocating
1 12.2 02! . .. . .. 1. i X .25, - y in. resSors.
128|322 | 002875 [ 0931 | 1888 | 6339 [ 03741 | 11316 | 7100 | 12513 | 1943 | 1asey and rotary compressors. The last two are used in centrifugal comp .
Water is also used in steam jet equipment. :
144 445
~




