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Table A-6 Refrigerant 22: properties of liquid and saturated vapor®

Enthalpy, Entropy, Specific volume,
kI/kg kl/kg « K L/kg
1, °C P, kPa kf kg Sp Sg vy vy
-60 3748 134763 379114 (0.73254 1.87886 0.68208 537.152
-55 4947 139.830 381.529 (0.75599 1.86389 (0.68856 414.827
=50 64.39 144959 383921 ¢.77919  1.85000 0.69526  324.557
—45 §82.71 150.153 386,282 0.80216  1.83708 0.70219  256.990
~40 104.95 155414  388.609 0.82490 1.82504 0.70936  205.745
-35 131%8  160.742  390.896 0.84743  1.81380 0.71680  166.400
-30 16348 166.140 393.138 0.86976  1.80329  (.72452 135844
-i4 306.78  183.878 399951 0.93597 1.77371  0.75143 749572
-12 32989 186.147 400.759 0.94862 1.77039 0.75506 69.9478
-10 354,30  188.426 401.555 095725 1.76713 0.7587%6 65.3399
-G 367.01 189.571 401949 096155 1.76553  (.76063 63.1746
-8 380.06 190.718  402.341 0.06585 1.76394  (.762533 61.0958
-7 39347 191.B68 402.729 0597014  1.76237  0.76444 59.099%¢6
b 407.23 193.021  403.114 0.97442  1.76082 0.76636 57.1820
28 11309 234.115 414.050 1.11703  1.71450 0.84610 20.8411
29 1161.1 235.387 414.293 i.12116 1.71325 0.84899 20.2829
30 1191.9 236.664 414.530 1.12530 1.71200 0.85193 19.7417
31 1223.2 237.944 414.762 1.12943  1.71075 085491 19.2168
32 1255.2 239.230 414987 1.13355 1.70950 0.85793 18.7076
33 1287.8 240.520 415.207 1.13768 1.70826 0.86101 18.2135
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Figure A-4 Pressure-enthalpy diagram of superheated refrigerant 22 vapor. (Prepared for this book by the Technical University of Denmark from

data in Ref- 9.)

“wlig-a0,

[
i

el

)



18 3. WTEIANLIULITINATELNEANNTAUANEaNIA  ATN1snTUnEANNFauaanls 70 kW A nAtTin

1
=

o o 1 :dd’l’ e ' 9 I . . 2 '
ATHLEU LATRIATL LY uwuwmmmm'a“mﬂT'aummmumummﬁ(alr-5|de area) 210 m” A1 U A

2
=,

Araniuiiiafuiang . 0.037 kwWim® K a1nAfienlva 6.6 m’/s AuvunuiL 1.15 kg/m® @1

goumniiauwiuilaAl 55°C Wmmgnum)iigegeidulflfeasanniafiniadn (1 Cpa = 1.004 kJ/ kg K)



fn 4. Adiabatic saturator Az ANAuIENEINIATIEN wazean AN 14.696 Ibfin® gruupiiannisen

L3 9
duareanangunind 3a1 80°F uaz 64 °F muandu WA AERTIAIBATINTL W, WAZAINTY
duving @, (WWCpa = 0.24 Btu/bl °F)

k ¥k S
R » PV W2 hfg - Cpa(T1 - T2 )
Avuald W=0.6219— uaz W, =

P, h

0 T, U " . .

»
. 1 Saturated 1y
Moist h arurate o
: N | [N S a
air moist air -
B W, Wz

L L W WO W W U W " " YL

4 Water at t,* —
LoV 22— i
/ L W "W O, . " vt L W . W Y, W, Sl

Makeup water at t, *




BBBN .o TWRUNAN. .o AW covvverirsre e w1 10
Thermodynamic properties of water vapor at saturation
Absolute Pressure ‘
P, Specific Volume, fi'/lbm Enthalpy. Brufthm Eniropy, Buyibm - °R
Temp. ) Set. Liquid Sat. Vapor Sar Liguid {  Sat. Vapor Sar. Liguid § Sat. Vapor
°F ihfrin In, Hg v, v, h, i 5 5
61 0.26557 0.54223 0.01604 1166.8 28.63 1087.92 0.05656 2.0906
62 0.27514 0.536177 0.01604 1128.4 29.63 1088.36 0.05848 | 2.0876
63 0.28501 0.58192 0.01604 1091.3 30.63 iGB8.80 - 0.06039 2.0845
64 0.29519 0.60271 0.01604 1055.7 31.63 1089.23 0.06230 2.0815
63 0.30569 0.62415 0.01605 1021.4 32.63 1089.67 0.06421 2.0785
66 .31651 0.646235 0.01608 988.28 33.64 1090.11 0.06612 2.0755
67 0.32767 0.66903 0.01605 956.42 34.64 1690.54 0.06802 2.0725
68 $.33917 0.69251 0.01605 92511 35.64 1090.98 0.06993 2.0695
69 8.35102 0.71671 0.01605 896.13 36.64 1091.41 0.07182 2.0666
0 0.36324 0.74165 0.01605 867.61 37.65 1091.85 0.07372 2.08636
71 0.37582 0.76734 0.01606 840.12 38.65 1092.29 0.07561 2.0607
72 0.38878 0.79381 0.01606 813.61 39.66 1092.72 0.077150 2.0878
73 0.40214 0.82147 0.01606 788.05 40.66 1093.1¢6 0.67939 2.0549
74 0.41589 0.84915 0.01606 763.40 41.67 1093.59 0.08128 2.0520
15 0.43005 0.87806 0.61607 739.62 42.67 1094.03 0.08316 2.0491
14 0.44462 0.90782 0.01607 716.69 43.68 1094.46 0.08504 2.0463
77 0.45963 0.93846 0.01607 694.56 44.68 109490 0.08691 2.0434
78 0.47508 0.87000 0.01607 673.20 45.69 1095.33 (0.08879 2.0406
19 0.49098 1.0025 0.01607 652.59 46.70 1095.76 0.090635 2.0378
80 0.50734 1.0359 0.01608 632.70 471.70 1096.20 0.09252 2.0356
81 0.52417 1.0702 0.01608 613.49 48.71 1096.63 0.09439 2.0322
82 0.54149 1.1056 0.01508 595.00 49.63 1097.07 ¢.09609 2.0294
83 0.55930 1.1426 (0.01608 577.08 50.63 1097.50 0.09798 2.0267
84 0.57762 1.1794 0.01609 559.78 51.68 1097.93 0.09987 2.0239
85 0.59646 1.2178 0.01609 543.06 5271 1098.36 1.10176 2.0212
Absolute Pressure

P, Specific Volume, fr'fibm Enthalpy, Bru/tbm Entropy, Btu/lbm - °R

Te;?p. i ; Sat. Liguid Sat. Vapor | Sat. Liquid | Sat. Vapor | Sar. Liguid | Sar Vapor
f/in n. Hg vy v hy h, 5 5,

211 14.410 29.422 0.01671 27.300 179.35 1149,93 0.31085 1.7577

212 | 14699 30.013 0.01671 26.798 180.36 1150.30 0.31234 | 1.7561

215 15.595 31.842 0.01674 25.355 183.36 1151.42 0.31681 1.7514

220 17.18% 35.095 0.01677 23.150 188.38 1153.28 0.32420 1.7436

225 18.914 38.619 0.01681 21.168 193.40 1155.12 0.33155 1.7359

230 20.78 42.429 0.01685 19.385 198.42 1156.93 0.33885 1.7284
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TABLE 6-PEAK SOLAR HEAT GAIN THRU ORDINARY GLASS*

Btu/(hr)(sq ft)
g =— —
EXPOSYRE NORTH LATITUOE.
= = T - WO W
156 147 42 14 42 147
153 152 52 14 52 152
1a1 163 TG 14 79 163 141 245

Solar Gam Stenl Sash or Adlitude Dewpoint Dewpont South Lat
Correction No Sash -15% (Max) -0 7% per 1000 # Above 67 F Below 67 F Dec or Jan
+7% per 10 F +7%

X 1,85 or 117

-7% per 10 F




TABLE 7-STORAGE LOAD FACTORS, SOLAR HEAT GAIN THRU GLASS
WITH INTERNAL SHADE®
24 Hour Operation, Constant Space Temperaturet
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Equation: Cooling Load, Btu/hr = [Peak solar heat gain, Btuf{hr) (sq ft}, (Table 6]
X [Window area, sq ft]
X [Shade factor, Haze factor, etc., (Chapter 4)]
X [Storage factor, (above Table at desired time)]



TABLE 16-OVER-ALL FACTORS FOR SOLAR HEAT GAIN THRU GLASS
WITH AND WITHOUT SHADING DEVICES®
Apply Factors to Table 15
Cutdoor wind velocity, 5 mph-Angle of incidence, 30 - Shading devices fully covering window




TABLE 19-EQUIVALENT TEMPERATURE DIFFERENCE (DEG F)
FOR DARK COLOREDT , SUNLIT AND SHADED WALLS*
Based on Dark Colored Walls; 95 F db Outdoor Design Temp: Constant 80F db Room Temp,
20 deg F Daily Rangfz;_%-hour Operation; July and 40 N. Lat.{
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11 1 of13jao|2afes|2sf2s]a1f18] 1514 13]12[ 11108 8 51 4] 3] 3§ 2
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9 st 8] 8] 8§ 7[5 f11]afssps)e)sfsfa] )12 2] 2] 1110 9
-1)-2F-43 1) adalzater|soloslzefzolstizlop 7 lel 32 ) 1L o 0 -4
-13-3]- 4}- 3]- 2§ 7 {12 20) 24 f2s) 26 ) 23] 20 15) 12} 10 ei4f2f 1} 11 of -1
4 41 2} 2] 21234 12| 1s116] 18 18115 14| 11 f10E O 71 6] 8] 5
7 6] 6] 5§ 4lala)4a)a]rir0]13114]15] 6] 16f15F12p10)0] 9f 9] 8] 7
-2F-4]-4]- 2§ of 4 6 |1o)26)34fd0faraz)aojaafz]l 6 faf2] 1] 1) Of- -1
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8t af g sl 8}716)s]lef7]afe|w|sh8|19f20§13 8] 8] 8 8] 8
-21-3)-4f-2] of 3] 6 jr14{z0)32]a0]as]a8]34]22| 15[ B S o] of-tf -1
13 0f of clzi4]|7)0}10]26)3a]a0f41)38]28] 16]10] 6 41 31 3] 2
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Equation: Heatl Gain Thru Walls, Biuhr = {Area, sq ft) X {equivatent temp diff} X (transmission coefficient U, Tables 21 thru 25)
*All values are for the Dotk insutated and uninsulated walis.

'f'For ather conditicns, refer 1o corrections on page 64.

#“Weight per sq ft" values for commaon types of construction are iisted in Tables 21 thru 25

For walt constructions }9% than 20 bisq 1, use listed values of 20 Ibisqg &



TABLE 20A-CORRECTIONS TO EQUIVALENT TEMPERATURES (DEG F)

OUTDOOR
DESIGN
FOR MONTH
AT 3P M, DALY RANGE (dag F)
MINUS
ROOM TEMP
(deg F 4 |0 iz] a6 wioofor|24aiw]e]ac]az]lsalseiae]a
-30 39 | a0 ] a1 | 42 | <3| 44§ 45 ) a6 | 47 | an | 4o | s0] 51§ -2 ] 23] 64| 56
-20 29| a0far |33 aafas)ee]av)ae| 3] a]arjazianfasias
10 - gy |aeod2i 2| 2| zalos) e | orf2e|2n] 0] a2z an|aafas
0 ol gl i) aztos | s el v a0 e an| 24 s
& ~a]-5F-6)-71-8]-afanf-1]-zf-13f-1s]-18]-8]-i7)-18]-19]-20
10 1 ot-1]-2t-3)-afF-5]-61-7]-8F-39]-13]-11 12 -131-141-15
15 61 5| 4] at 21 +| o|-1]-2]-31-4§-5)0-6]-7{-8]-9]-0
20 1t1isaf] el sl 71 6| 51 <] 3| 24 14 ob.4d-2]-al-4§-5
= 5 115] 431312t )10) 9t 8| 7§ 5} 5} 4] 2] 23 1] o
30 zitzolwbwlwwtwe| s afp o] o] 8] 7 8 5
35 mios a2tz lir] 5] 14]3]2]11}10
4G njawloetmlalwslsfulanlz|alaolwls]lu]lw]s
TABLE 21--TRANSMISSION COEFFICIENT U—MASONRY WALLS"
FOR SUMMER AND WINTER
Btu/(hr) (sq #) (deg F temp diff)
All numbery in parenthases indicate weight per 3q #1. Toral weight per sq # it sum of walk ond Ffinishes.
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SOLD BRICK ; :
Face & ‘ aan) | 4 41 A% PR Y 28 2% R 22 18
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: | E !
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stomE | i
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ser| &5 47 5 A8 1 a4 2 kS 29 24 a7
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|24 12000 34 | n i as » 16 24 24 23 a9 RE
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12 (L] gg 7 oarz NN e 4 .12 a0
Fettst 1 a3 ' a3 | .13 a3 a2 TR RT 13 09
0 {20} 30 i SCRNL at } 09 oy 09 09 40 o7
30 /v b {10 [25) o8 | o8 | o8 08 08 o7 i 08 o7 | o8 08
"12 {30} 07 7 ey o7 07 o7 06 o8 07 06
HOLLOW Sand & : Bla3) | .52 | a4 | a8 FrEN -t 29 | a0 28 | 2 a7
CONCRITE Gravel Agg |12 163} A7 A s AQ 3 2 L om 722 3%
MOCKS r T 1 T ——
Loaiary 39 35 W N b £ R L 24 W A5
Cinder Agy |12 {53) 38§ 3 ;3 32 . 28 24 .1 2y RE
T T 31 0 3¢ a3 P24 o2 a9 a8
W Agy | 17 14)] 32 0 L m 2 o 21 ¢ a2 2 as 4
STUCED ON l 8 (39) a4 YR TR .24 24 2 0 ae 13
HOLLOW CLAY THLE {10 {44} 32 29 {3 28 23 a2 22 a1 a8 KT
j#2 (491 2 a7 .28 26 1 n 20 P 20 A7 .43

Equations: Heot Goin, Brufbe = [Aren, sq #) w (U value} = fequivalest tamp diff, Toble 19}
Hoat Loy, Btufhe = {Ares, sq 1) % (U vokel X loutdoor tamp — inside temp}

*For addition of insulation gnd 0ir ipaces to above wall, refer to Tuble 31 poge 75,
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BB BN, sWAINANS . TR Wi 20
TABLE 33—TRANSMISSION COEFFICIENT U—=WINDOWS, SKYLIGHTS,
DOORS & GLASS BLOCK WALLS
Btu/(hr) (sq fi) (deg F temp diff}
GLASS .
Venical Glass ] Herlzontal Gloss
_ Single Doubls Triple _ Single Deuble {}47)
" Alr Spoce Thickness (in.) ' Y e Ya-4 Ya % ¥-4 | Semmer | Winter | Summer | Winiee
Without Storm Windows 133 0.81 055 | 0.5 041 0.36 0.34 0.85 140 0.50 70
- With Storm Windows 0.54 043 | 044 -
DOGRS _
Nominal Thickness ’ u u
af Woed {inches) ) Exposed Doar With Storm Door __
Bl 0.69 035 v
1% 0.59 0.32
e 0.52 0.30
1% 0.51 8.30
i ——
2 0.44 0.23
2% 0.38 - 0.25
3 ' 233 0.23
Glass {34" Herculite) 105 0.43
i
. SR
HOLLOW GLASS BLOCK WALLS —
Dascription” Ul
5%4x5%x3%" Thick—MNominal Stze Sxéx4 (14) * 0.60
7%x7%x3%" Thick—Nominal Size Bx8x4 {14) 0.56
V) ¥ 1 T Hx374” Thick—wNominal Size 12x12x4 {15} 0.52
737 %x3%" Thick with gloss flber screen dividing the cavity {74} 0.43
11 ¥xt 1345375 " Thick with glass fiber sreen dividing the cavity {16) 0.44

Equation: Heat Gain or Loss, Blufhr = [Arec, sq ft} X {U volue} X {outdoor temp — inside temp)
*alicized numbers in parentheses indicola weight in Ib per sq .
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