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Abstract

Conventional dryer has low efficiency especially during the final stage of
drying where moisture diffusion from the inner part of product occurs at a vary low
rate. If heat pump, which is a heat recovery device, is coupled to the dryer, the
energy efficiency can be improved. The heat pump dryer (HPD) is a complicated
system because it involves two working fluid circuits which are closely interacting
each otheir'through the heat and mass transfer processes. This research project was
aimed to study the heat pump dryer performance under various conditions.

There are four IIPD configurations classified by the arrangement of
components and flow of Working air. Configuration 1 is an open-dehumidification-
heat recovering system where the working air drawn from the ambient flows
through a series of evaporator, condenser and dryer successively. Configuration 2,
an open-heating-heat recovering system, is characterized by the working air ﬂéﬂving
through condenser, dryer and evaporator, Configuration 3 is a partially clo:sed
system with the component arrangemeht similar to configuration 2, but fraction of
air leaves tﬁc system at the dryer exit. Fresh air is drawn into the system at the
condenser inlet to compensate the exhausted working air. Configuration 4 is similar
to configuration 3, but an evaporator bypass air is provided in the system. .

The HPD performances were examined by computer simulation. Variables in

0 . ‘g
the simulation were ambient conditions (temperature 20-40 C, relative humidity
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30%-70%), recirculation air ratio (RAR, configuration 3) and bypass air ratio (BAR,
configuration 4). The dryer efficiency (DE), which was defined as a percentage of
the differenée of absolute humidity of the air passing through the dryer with respect
to the difference of absolute humidity of the air based on the saturated outlet air,
was fixed at 75%. The simulation of the heat exchanger components was based on
the effectiveness NTU-method and taken into account of phase change of the
refrigerant and moisture condensation on the evaporator surface. Polytropic
compression and isenthalpic expansion were assumed for the compressor and
expansion valve, respectively.

The simulation results revealed that configuration 2 gives highest moisture
extraction rate (MER, kg water/h) and specific moisture extraction rate (SMER, kg
water/kWh) if the drying rate is high and the ambient moisture is low. However, the
" partially closed system, configuration 3, is recommended in the case of low drying
rate and high moisture content of the ambient. The RAR significantly affected the
HPD perfbrmance while the BAR showed minor effect, The maximum MER and
SMER achievable under the condition in the simulation were 10.0 kg/h and 4.30
. kg/kWh for configuration 2 (Ta = BSOC, RH = 30%) and configuration 3 (Ta = 350
C, RH = 30%), respectively.

A heat pump dryer system was assembled from air conditioner parts, The
cooling capacity was 11 kW. Evaporator and condenser had heat transfer art;as of
- 613 m2 and 87.4 mz, respectively. The compressor was a reciprocating type with
the maximum discharge pressure of 2760 kPa. Simulation results were verified by
experiments conducting with constant drying loads. The constant drying load was
achieved by using two layers of constantly wet cloth sheets where, in each lgyer,
the water flowing into the sheets was adjustable.

| There are 8, 8, 24 and.72 experiments for the configurations 1, 2, 3 and 4,

respectively, The simulation models were verified by the We, COP, MER, SMER,
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Ta and (Ma at the dryer inlet. It was found that compressor work was actually
higher than the predicted figure. Consequently, the simulation gave the values of
COP and SMER less than the expefimental results. It was evident that the
simulation can predict the temperature and humidity of working air at the dryer inlet
accurately,

In conclusion, this research work has successfully established mathematical
models of HAD components, verified the models by experiment and, by the
computer simulation, characterized the HPD performance under various working

conditions.
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A 4
D 0<=X<=5 !.mgﬁﬁ'l'lijﬂﬁ1ﬂlﬂﬁﬂuq~1f!ﬂ 0.01%

17(x)=0.5002221259X-0.0015605542X2+0.0664345021X3

-0.0049423708X440.0061227429X5-0.0014967267X6

+0.0004354661X7+0.0000547089X8.+0,0000042301X9 (2.21)

iifa 0<=X<=5 uaziianunaianiougega 0.1%

Ko(x)=exp(1.6366904528-13.1294969274X+83.838573 15%2

-365.93461292X3 +952.55602973X*4-1487.8824589X°5

+1366,0370768X0-678.5814022X7+140.59517109X3) (2.22a)

A 1 A '
19 0<X<1.0 Nﬂ??ﬂﬂﬁ’lﬂiﬂﬁﬂﬂﬁﬂﬂﬂ'ﬂ 1%

Ko(x)=exp(0.8725858774-2.2338571083X+0.751328235 6X2

-0.3400164863X3+0.1030602956X4-0.0 198964208 X5

+0.0022919408X6-0.000136678X7+0.0000028638X8)_______ (2.22b)

118 1.0<=X<=5 Uanuamamionlesni 02%

K [ (x)=exp(5.484020443-107.601215912%+1938.0859243X2

-22107.978507X3+155808.4237X4-690555,72918X°
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+1925685.3465X0-3274359.087X7+3098162.2475%8

-1249520.323%9 ) (2.232)

; 4
Tagh 0<x<0.5 uazlianunmndougige 1%

K {(x)=exp(2.2460668724-4.9078379047X+3.900968 1 107X 2

-2.6188842872X3+1.1381435515%4-0.315682764X5

+0.0538130288X6-0.005 1278227X7+0.0002088223X8) (2.23b)
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P 4 . 2 o La
younsowanaldsy anudoulusaiimldvnaums aeiine

Ep=l-exp(NTUyp) . (2.24)
UAZAN Cppin = Co 9INEUMSTH 2.9 TIW1E
T . ~T.
— ( a,out a,in )tp ________________________ (225)
p (Tr,in - Ta.in )Ip
wio@oulusldily
(Ta,ou[)[p = (Ta,in)tp“"stp(Tr,in"Ta,in)tp ——————————————— (2.26)
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o) anuduanluveTd
K,pV?
AP (p

sprb = 2 —_—— —

——_(2.31)

o APgyp, = anmauanTuioIfs (Wm?2)
s o A = 1 3 .
K=duilsenianugudoveaio 1s (dimensionless)
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= APdi ar 1 ¥ o 9l =) ar
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=+ ( 0 ( 0
__________________ (2.34)
X X, —X
lay - (2.35)
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G, = GX
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0.5
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d 125
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2.4.1 MIIATEEMIMEmanuTou
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3.6.1 HAYDIANIIZUIAADY

1
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3% Wl dius COP nduasetutiudy MER Wtag SMER Lilesnneime iy
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¥ 1
lunpunaefiuTegendt udganduiioy 2-3% i g msumsingnsims lua
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yasomalasmadiuanudisonveiaan lilddewalian MER SMER lag

COP ¥o35zuuasulasyinin

15199 3.1 HAMINADDIVOITTUUN 1

DL | Ma [Tamb|(@amb| MER | SMER | COP| Tadi | (Dadi|Tc-Te | Ptotal
0 0 0
(kgfsy | (O) (6 (O | kW)

high | 0.9466 | 29.2 {00175 6.18 | 1.31 |3.33] 41.3 [0.0155] 38.3 | 4.72
0.9086 | 23.7 10,0168 | 5.74 | 129 |345] 37.7 |0.0141} 36.4 | 4.45
Low | 0.9370129.1 {0.0177] 5.84 | 1.25 [3.31| 41.2 [0.0159] 385 | 4.68
0.9050124.1 |0.0170} 5.66 | 1.26 |3.37| 38.0 |0.0143] 36.7 | 4.47
hish | 0.8232 ] 29.8 [0.0180] 5.85 | 1.28 |3.21| 42.9 [0.0156] 39.6 | 4.58
079741 24.0 |0.01671 531 | 125 13.371 38.6 [0.0137| 37.0 | 4.26
Low | 0.8189 ] 30.6 1001761 5.63 | 123 |3.23] 43.1 [0.0157] 40.0 | 4.56
0.7974123.5 10.01671 478 | 1.12 13.37] 38.3 0.0137] 36.9 | 4.27
DL= M3LoUUH4
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dmsuszuui 2 Fwamsnaaswandlumsied 3.2 wuh nstivgamgd
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5-6'C (u'hﬁ'uﬂ'nmmn@i'mmaaqnmgﬁmimﬂm‘lmﬁammq’i’uﬁ’mmqﬁﬁ) Fai
1 MER uoz SMER luseunaniuganilunsunaeiudssinn 1228 % s
fhumguaderfuszunii 1 dae cop ‘f‘f?uafjﬁ’umszauuﬁq NaIAB HINMSL
puiegenyh a1 cop lumsunmaiuganhluneunandu mnmsseuud

ey M1 cop lunsunarsfuzgenhilunsunaeiu

= =
ATINN 3.2 HAaNT1TNARDIVIITSUUN 2

DL| Ma |[Tamb|(Mamb|{ MER | SMER |COP | Tadi| (Dadi | Tc-Te | Ptotal
0 0 0
(kg/s) [ (C) (O (C) | (kW)

high| 1.009 | 30.2 [0.0205] 10.51 ] 2.12 [4.01151.310.02051 403 4,96
0.904 | 25.0 [0.0186] 8.16 1.65 | 3.68 {44.910.01861 37.1 | 496
low | 1.005 | 30.5 |0.0207 9.41 1.84 | 3.68 | 50.4 {0.0207] 39.7 5.12
0.913 | 24.5 10.0183]| 7.76 1.61 13.76144.510.0183] 36,8 | 482
high| 1.000 | 30.8 |0.0203] 9.68 1.89 {3,711 50.5(0.0203| 399 5.13
0.819 | 24.8 10.0183] 7.72 163 13.64]45.910.0183] 37.5 4,74
fow | 0.866 | 30.0 [0.0208| 8.76 | 1.80 [3.69]51.110.0208[ 40.0 | 4.88
0.826 | 247 10.0183] 7.56 1.60 1371145.710.0183] 374 | 471
DL= MzeUii |
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5 14
ndudngiflunnufeududa  anuduvesemasunialegaiu MER uaz

at ti g =y o
SMERTWA8Y vmz@eady dlo RAR mndugumgivesaisinnuduludu

¢ & o g Yo ¥ o o E1 24 o e
Tilsweigauzan  dilddanmsIvavessishanmbugadiy  @nuwuiunds
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Aanndy) Mdwesnsumsaresgaiudis cor Sallsuiuiudvauanionin
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AT 3.3 HAN1INARBIVBITTUUT 3

DL Ma |Tamb|(Mamb| % | MER |SMER|COP|Tadi! (Dadi | Te-Te |Ptotal
ke/s) | (C) RAR ‘o (o) | W)
1,352 1 30.6 |0.0210( 58 {11.59| 2.28 [3.40147.6|0.0229] 38.2 { 5.08
1.361 1 293 10.0217] 61 [12.58 1 2.39 13.51149.6(0.0267 | 38.7 {526

high| 1.187 | 28.2 10.0194| &7 287 | 1,72 13.50]48.010.0240 | 38.2 |5.14
1173 [ 25.1 [0.0188 64 { 9.00 | 1.86 |3.50143.8]0.0215| 36.2 1484
1.076 1 25.0 [0.0188] 71 7.88 | 1.59 13.50145.010,0222 ] 36.6 14.95
1.181 [ 31.3 10,0190 52 |11.00] 2.18 {3.11147.510.0231 | 38.1 | 5.05
1.365 | 29.1 [0.0208] 61 |11.10] 2.14 [3.54149.6]10.0257| 38.7 | 5.18

low | 1.191 | 28.5 10,0199 66 8.53 | 1.67 13.58148.310.0238 38.3 |5.12
1.124 | 24.5 |0.0186] 65 | 845 | 1.76 {3.47143.310.0208} 36.2 | 4.81
1.071 1243 10.0186] 71 | 7.64 | 1.55 13.56]45.110.0226| 36.8 | 4.92
1.163 | 25.7 [0.0190f 52 | 8.04 | 1.75 13.44142.110.0197} 36.7 | 4.60
1.134 | 24.6 [0.0187] 53 7.56 | 1.64 13.38141.610.0204} 35.8 {4.62

high| 1.101 | 25.1 |0.0189} 57 786 | 1.72 13.51142.910.0202! 36.9 | 4.56
1.012 | 24.0 {0.0180] 61 826 | 1.84 |3.44(42.810.0196) 36.2 | 4.50
(0.892 | 24.1 10.0183] 67 6.18 | 1.37 13.38(41.910.0194 1 36.0 | 4.51
1.099 | 24.1 {0.0182| 53 6.46 | 1.45 13.47140.610.0193| 35.7 | 4.47
1.121 {25.3 10.0193} 56 | 7.59 | 1.64 {3.5143.510.0217| 36.9 | 4.64

low| 1.061 1 24,3 [0.0183] 59 | 817 | 1.77 [3.36142.8]10.01971 36.2 | 461
0.893 {23.5 10.0180] 67 6.16 | 1.35 {3.38141.310.0193{ 359 | 4.57

DL = A5801UHA
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DL | Ma {Tamb|®amb| % | % |MER[SMER{COP|Tadi{ (Dadi|Tc-Te| Ptotal
ey (O BAR |RAR ‘C) oy | aowy
1.592] 28.5 |0.0204| 14 | 58 |10.75] 2.06 |3.24]45.2]0.0215| 39.1 | 5.23
1.532] 28,0 [0.0197] 12 | 55 |8.97| 1.86 |3.54|44.2/0.0212] 379 | 4.82

high|1.573] 20.4 10,0197 12 | 56 |10.67] 2.12 [3.41]46.0/0.0223 38.1 | 5.03
1.313] 27.1 {00196 | 25 | 67 |12.02] 2.35 |3.34]49.8|00269] 39.7 | 5.11
1.528] 292 {0.0184] 24 | 66 |13.79] 2.70 |3.45]51.7/0.0283| 40.4 | 5.10
1.621]30.3 | 0.0204| 20 | 68 |14.39] 2.73 |3.61150.9/0.0262] 39.7 | 5.26
1.313]27.3 |0.0187| 25 | 67 |11.07] 2.20 |3.47(49.2/0.0263] 39.6 | 5.04

low |1.490| 27.3 [0.0193| 22 | 65 {13.60| 2.69 |3.53|50.3(0.0276 39.8 | 5.06
1.617]29.7 | 0.0204| 20 | 68 |14.24) 2.69 {3.60|52.310.0276] 40.2 | 5.03
1253 24.6 {0.0185| 8 | 53 |7.39| 1.61 |3.41[41.5/0.0192] 383 | 4.60
1258252 0.0194| 6 | 62 [7.78] 1.60 |3.36]43.3|0.0205| 36.6 | 4.86
11701253 [0.0193] 6 | 56 |7.13] 1.50 |3.40]43.0}0.0206] 36.9 | 476

hieh [0.988] 25.4 [0.0196] 18 | 69 |6.81| 1.41 |3.26]45.710.0228] 382 | 4.84
1.078] 25.5|0.0195| 12 | 71 {771 1.56 |3.44]46.2]0.0220] 37.8 | 4.93
12601 26.2 |0.0195] 11 | 71 [9.57] 1.91 |3.53(47.1]0.0230] 37.7 | 5.00
1.271] 25.2{0.0192] 25 | 68 |10.50 2.05 |3.51]52.710.0298] 40.4 | 5.12
1.323]25.0|0.0190] 22 | 69 [11.23] 2.18 [3.41[53.2)0.0301| 40.5 | 5.14
1,516/ 25.0 | 0.0189{ 14 | 70 |12.87 238 |3.61]53.3]0.0288] 39.6 | 5.40
1.199] 24.6 | 0.0188| 8 | 55 |7.04| 1.50 |3.40[41.7/0.0195] 38.4 | 4.71
1.174{ 253 [0.0194| 9 | 51 |6.42] 1.36 |3.31]43.2[0.0206| 37.4 | 4.71
1.337/24.9 {0.0191] 8 | 59 |7.98| 1.63 {3.42{42.3}0.0202| 37.6 | 4.90
120325200194 6 | 55 |6.57| 1.39 {3.44]42.9]0.0202| 36.8 | 4.71
12531 25.0 [0.0190] 6 | 61 |7.66| 1.59 {3.36]42.910.0203| 36.5 | 4.81

low |0.993} 25.4 |0.0195| 18 | 69 |6.78| 1.41 [3.30]45.6/0.0226| 382 | 4.80
1.142] 25.5 {0.0195| 13 | 69 |7.53| 1.52 |3.44]46.1(0.0223| 37.8 | 4.94
1.192{25.610.0193| 10 | 73 |8.61| 1.73 |3.50|46.6]0.0228] 37.6 | 4.98
1255 25.10.0192| 25 | 69 |9.81| 1.93 |3.38]52.7/0.0298] 40.5 | 5.08
1.290] 25.0 {0.0191 | 22 | 69 |10.63] 2.07 {3.41{53.0/0.0306] 40.3 | 5.13
13081 25.0 10,0190 12 | 73 110.05! 194 {3.54149.710.0248] 38.5 | 5.18

DL=A172A5 848U




M99 3.4 HANITNARBIVDITZULN 4 (69)

107

DL | Ma [Tamb{®amb| % % |MER|SMER|COP|Tadi| adi | Tc-Te |Ptotal
(kefs) | (CC) BAR |RAR oy ‘o) Laow
1216]27.1[0.0189| 15 | 50 |7.70| 1.68 |3.14|43.50.0213| 382 | 4.58
1235(27.9(0.0198| 9 | 51 |7.46| 1.61 |3.31|44.40.0216| 37.6 | 4.64

high| 1.204129.1[0,0198] 9 | 56 |9.26 | 1.92 |3.40]45.6/0.0222] 37.6 | 4.82
0.944|27.510.0175] 21 | 68 | 7.01| 1.51 |3.08]45.0(0.0220| 38.3 | 4.63
0.995 | 26.1 [0.0184| 17 | 70 |7.61| 1.66 |3.35(44.9]0.0215| 37.9 | 4.58
11331 26,7 [0.0194] 13 | 69 |7.73| 1.61 |3.39|47.0]0.0232] 382 | 4.80
1218|267 [0.0187] 15 | 50 |7.26| 1.60 {3.23|42.5(0.0207| 37.6 | 4.53
1300 28.110.0201] 8 | 56 |9.18] 1.97 |3.46]44.9]0.0220| 37.3 | 4.66

fow | 1208 | 28.0 [0.0193] 8 | 51 |730] 1.55 13.22]44.3l0.0218] 377 | 472
0.914]27.1 |0.0179] 22 | 69 |6.90] 1.50 {3.13]44.9(0.0219] 382 | 4.61
11461 27.3 10,0198 14 | 69 |7.05] 1.46 |3.48]46.6/0.0225| 37.9 | 4.83
1177 25.5 [0.0190| 12 | 48 |834| 1.91 |3.31|41.40.0200] 37.2 | 4.36
1.175 | 25.4 |0.0190 48 | 7.17] 1.59 13.24|41.8]0.0193] 37.1 | 4.51
1204|252 [0.0191 54 1732] 1.60 [3.38142,0(0.0197] 36.6 | 4.58
1039|245 [0.0185] 17 | 54 |6.93| 1.5 |3.07|42.410.0207| 37.4 | 4.47

high| 1.101 | 24.6 {0.0187| 15 | 57 |7.63] 1.68 |3.20]43.0[0.0204] 37.5 | 4.53
1111 ]24.80.0189] 8 | 59 |7.60| 1.63 |3.36|43.310.0205! 37.2 | 4.65
0.836]24.2[0.0183] 23 | 69 |5.61| 124 |3.13|42.9]0.0215| 37.5 | 4.51
0.882 | 24.2 [0.0183] 16 | 72 |5.84| 1.29 |3.27/43.3]0.0205| 37.5 | 451
0.952 | 24.1 [0.0182] 11 | 73 633 1.36 |3.37]43.5]0.0203] 37.1 | 4.64
1173|259 [0.0187] 12 | 48 |6.63| 1.48 |3.07|41.8(0.0201] 37.5 | 4.49
1.128 | 25.1 10.0191| 8 | 51 | 681 1.53 |3.31]41.8/0.0196] 36.9 | 4.45
1159 24.9 [0.0189] 6 | 54 | 6871 1.54 [3.48{41.8]0.0197] 36.6 | 4.45

low | 1.009 | 25.7 |0.0184| 18 | 70 {7.19| 1.57 |3.36|44.6/0.0211] 37.8 | 4.59
1017 | 243 [0.0185| 17 | 55 | 6.85| 1.52 {3.07[42.2/0.0206| 37.4 | .49
1078 24.7 |0.0186] 15 | 57 | 744 1.68 |3.23]42.8(0.0201] 37.4 | 4.44
1110249 [0.0190] 8 | 58 |7.19] 1.56 |3.39|43.3]0.0205| 37.1 | 4.59
0.823| 24.1 [0.0183} 22 | 70 |535]| 1.18 [3.12143.0(0.0214 375 | 4.52
0.882 | 24.1 [0.0182] 16 | 72 |5.79| 1.26 |3.19(43.3]0.0202| 37.4 | 4.60
0.956] 24.1 [0.0182] 11 | 73 [629] 1.34 [3.35]43.7]0.0206] 372 | 470

DL = M52IA5099UURY
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//program Heat Pump Simulation
#include<math.h>
#include<stdio.h>
#include<conto.h>
#include<dos.h>

#include "airrepro.cpp”

#define Lince 0.2
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. float Tado,Wado,Mado, Trcom, Mrcom, Wcom, Taco,HeatCon,Prdisch, T'rcon,Prcon;

float Trsuc,Prsuc, Taeco,Waeo,Maeo,HeatEve, Xrout,Ed, Treve,Preve;
float Af,Ato,Lt Asec,Aratio,Alratio;

// Dryer Model
void dryer(float Tin,float Win,float E)
{ float HHai,Pws, Tsat,Wsat,Hwsat,Hasat, T0,Hair,T1;
char chack;
chack ='T",
Hair = Cpa*Tin+ Win*VaEn(Tin),
T0 = Tin-50.0;
T1="Tin
while (chack !="F")
{ .
Tsat = (TO+T1)2;
Hwsat =4.186*Tsat;
Hasat = SAEn(Tsat),
Pws = SPres(Tsat);
Wsat = 0.62198*Pws/(101.325-Pws),
HHai = Hair+(Wsat-Win)*Hwsat,
if (HHai<Hasat)
T1="Tsat,
else
TO = Tsat;
if ( fabs((HHai-Hasat)* 100/Hasat)<= 0.005)
chack ="F";
3

Tado = Tin-E*(Tin-Tsat);
Wado = WintE*(Wsat-Win);
}

/f Speccific volume of refrigerant (cu.m/kg)




213

float Volr(float Tr,float Pr)
{ float w,Tc,Pc,Pvpr,fw,a,b,R, Tk, Tred, Aa,Bb,Z.fz,Ve,z1,22;
zl = 0; //compressibility factor
z2=2; '
Tk =273.15 +Tr;
Te = 369.3; /lcritical temperature of R-22
Pc = 4988.0; // critical pressure of R-22
Pvpr=300.24/Pc;
R =0.096155; //molecular weight of R-22
w = -log10(Pvpr)-1.00;
fwv = 0.37464+1.54426*w-0.26992*w*w;
Tred = Tk/Tc;
a = (0.45724*R*R*Tc*Te/Pe)*(1+fw*(1-pow(Tred,0.5)y* (1 +fw*(1-pow(Tred,0.5)))
b=0.0778*R*Tc/Pc;
Aa = a*Pr/(R*R¥Tk*Tk);
Bb = b*Pr/(R*Tk),
while (fabs(z1-22) > 0.0000005)
{
7 = (z1+22)/2,
fz = pow(Z,3)-(1-Bb)*Z*Z+(Aa-2*Bb-3*Bb*Bb)*Z-Aa*Bb+Bb*Bb+pow
(Bb,3);
if (fz <0.0)
zl =27,
else 22 =7.;
) .
Ve =Z¥R*¥Tk/Pr;
return Ve,

}

//{Compresser Model
void Compresser(float Trin,float Prin,float Prout)
{ float Vrin,Pratio, Tintake,Pintake,Pdisc;
float index,EfT;

Pintake = Prin-13.7896;
Tintake = Trin+11.0;
Pdisc = Prout +27.5792;
Vrin = Volr(Tintake,Pintake),
Pratio = Pdisc/Pintake;
index = (1.198-1.0)/1.198;
Trcom = (273.15+Tintake)y*pow(Pratio,index)-273.15;
Eff = (1.0+Cr-Cr*pow(Pratio,1.0/1.198)y*(Volr(Trin,Prin)/Vrin);
Mrcom = PD*(speed/60)*Eff/(Volr(Trin,Prin)*1000000.0);
Wecom = Pintake*Vrin*Mrcom*(pow(Pratio,index)-1)/index;
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// Fin efficiency
//Heat = Heat transfer coefficien(kW/sqr.m K)
float FinEff{float Heat)
{ EE
float Effo,Eff M, basselu,bassell;
float Rin,Rout,Rc;
Rin=0D/2;
Rout = sqri( Tspace*Rspace/Pi),
Rc = Rout+thick/2.0;
M = sqrt(2.0*Heat/(Kf*thick));
basselu = BasI I{(M*Rc)*BasK 1(M*Rin)-BasK [(M*Rc)*Basl1(M*Rin),
bassell = BasIO(M*Rin)*BasK 1(M*R¢)+Basl I(M*Rc¢)y*BasKO(M*Rin);
Eff = 2*Rin*basselu/(M*(Rc*Re-Rin*Rin)*bassell);
Effo = [-(1-Eff)*Af/Ato;
return Effo;

}

{//Heat Transfer coefficient of Air(kW/sqr.m K)
float Uair(float Ta,tloat Ma,float Wa)
{ float Ha,Req,Ga,SD,Cpv;

if (Ta <= 50)
Cpv = 1.8103987308;
else

Cpv= 16941431989,
SD = sqri(Tspace*Tspace/4.0+Rspace*Rspace);
Ga= Ma*Tspace/(2.0*Asec*(SD-OD));
Req= Ga*Tspace/AVis(Ta),
Ha=0.195*Ga*(Cpat+Wa*Cpv)*pow(APr(14a),-2.0/3.0)*pow(Req,-0.35);
return Ha;

}

float Uwd(float Tr,float Mr,float Ta,float Wa,float L,int j)
//Over all Heat Transfer Coefficient of Condensate Water
// Tube wall and Refrigerant (kW/sqr.m K)
{ float Um,hi,hk Dpt,Ai,Ao;
Ao = Alratio*L;
Al = Aol/Aratio; )
Dpt= AirTs(Ta,Wa);
hi = HRsp(Tr,Mr,Ta,Lj),
hk = log(OD/ID)/(2*Pi*1.*Kc);
Um = 1.0/(Ai*hi)+hk+dw/(Ao*Kw(Dpt));
Um = 1L.O/(Ai*Um),
return Um;

}

float Tdp(float Tr,float Mr,float Ta,float Ma,float Wa,float L,int j)




// Dew Point Temperature of Air (C)
{ float Td,Ts2;
Ts2 = AirTs(Ta,Wa);
Td = Ts2+(Ts2-Try*Uwd(Tr,Mr,Ta,Wa,Lj)(Uair(Ta,Ma,Wa)*Aratio),
return Td;
}
float UwTpd(float Tr,float Mr,float Ta,float Wa,float L float Xo,float Xi)
/f Two phase Ovae All Heat Transfer Coefticient of Condensate Water
// Tube wall and Refrigerant (kW/sqr.m K)
{ float Uin,hi,hk,Dpt,Ai,Ao;
Ao = Alratio*L;
Ai = Ao/Aratio;
Dpt= AirTs(Ta,Wa};
hi = Hreva(Tr,Mr,Xo0,Xi,L);
hk = log(OD/ID)/(2*Pi*L*Kc);
Um = 1.0/(Ai*hi)y+hk+dw/(Ao*Kw{Dpt));
Um = 1.0/(Ai*Um);
return Um;

}

float TdpTp(float Tr,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float Xi)
/f Dew Point Temperature of Air in Two Phase (C)
{ float Td,Ts2;
Ts2 = AirTs(Ta,Wa);
Td ="Ts2+(Ts2-Tr)*UwTpd(Tr,Mr,Ta,Wa,L,Xo,Xi)(Uair{Ta,Ma,Wa)*
Aratio); .
return Td;

}

float Uw(float Tr,float Mr,float Ta,float Ma,float Wa float Twm,float L,int j)
// Heat Transfer Coefficient of Condensate Water (kW/sqr.m K)
{ float Um,hi,how,yco,A0,A1FE;
FE = FinEff(Uair(Ta,Ma,Wa));
Ao = Alratio*L;
At = Ao/Aratio;
hi = HRsp('Tt,Mr,Ta,L,j);
yco = dw/(Kw(Twm)*Ao*FE);
how=1log(OD/ID)/(2*Pi*Kc*L);
Um = 1/(hi*Ai)+ycothow,
Um = 1/(Ai*Um);
return Um;

}

float UwTp(float Tr,float Mr,float Ta,float Ma,float Wa,float Twm,float L,float
Xo,tloat Xi)
// Heat Transfer Coefficient of Condensate Water (kW/sqr.m K)
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{ float Um,hi,how,yco,A0,AlFE;
FE = FinEff{Uair(Ta,Ma,Wa));
Ao = Alratio*L;
Ai = Ao/Aratio;
hi = Hreva(Tr,Mr,Xo0,Xi,L);
yeco = dw/(Kw(Twm)*Ao*FE);
how= log(OD/IDY(2*Pi*Kc*L);
Um = 1/(hi*Ai)+ycothow;
Um = 1/{(Ai*Um);

return Um;

}

// Temperature of Condensate Water { C)
float ATsEnSp(float Tr,float Mr,float Ta,float Ma,float Wa,float L,int j)
{ float Ao,A1,Cpr,Tsi,Hsi,Hsc,Ts0,Tsl,Uh,Lh,Wsi;
int stop;
if (Ta<=50)
Cpr = 1.8103987308;
clse
Cpr = 1.6941431989,
TsO="Tr;
Tsl =Ta;
stop = 0;
while (stop <2)
{
Tsi=(Ts0+Ts1)/2;
Wsi =0.62198*SPres(Tsi)/(101.325-SPres(Tsi));
Uh = Uair(Ta,Ma,Wa)*(Ta-Tsi);
Lh = Uair(Ta,Ma,Wa)*(Wa-Wsi)*VaH{g(Tsi)/(Cpa-Wa*Cpr),
Hsi = Uh+Lh;
Hsc = Uw(Tr,Mr,Ta,Ma,Wa, Tsi,Ljy*(Tsi-Tr)/Aratio;
if (Hsc < Hsi)
Ts0 = Tsi;
else
Tsl = Tsi;
if (fabs({Hsc-HsiY*100/Hsi) <=0.005)
stop = 3;
3

return Tsi;

}

// Outlet Temperature of Air
float Tawo(float Ta,float Ma,float Wa, float Tas,float L)
{ float Tweto,Ao,Cpv,Cpm,Um!,Um2,
int stop;
if (Ta<=50)
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Cpv= 1.8103987308,;
else
Cpv=1.6941431989;
Cpm = CpatWa*Cpv;
Ao = Alratio*L;
Uml = Uair(Ta,Ma,Wa)*Ao/2;
Um2 = Ma*Cpm*Ta-Um1*(Ta-2*Tas);
Tweto = Um2/(Um1+Ma*Cpm);
if (Tweto > Ta)
Tweto = Ta;
return Tweto;
}
float Wweto(float Ta,float Ma,float Wa,float Tas,float L)
// Outlet Humidity raito of air
{
float Wo,hm,Ao,Cpw,Wsi,To,Wsat2,Cpm,Uml,Um2;
int stop; :
if(Ta <= 50)
- Cpw=1.8103987308;
else
Cpw=1.6941431989;
Cpm = Cpat+Wa*Cpw,
Ao = Alratio*L;
hm = Uair(Ta,Ma,Wa)*Ao/(2*Cpm);,
Wsi = 0.62198*SPres(Tas)/(101.325-SPres(Tas));
Uml = Ma*Wa-hm*(Wa-2*Wsi),
Um2 = Mat+hm;
Wo=Um1/Um2;
if (Wo>Wa)
Wo=Wa;
To = Tawo(Ta,Ma,Wa,Tas,L);
Wsat2 = 0.62198*SPres(To0)/(101.325-SPres(To));
if (Wo > Wsat2)
Wo = Wsat2;
return Wo,

}

// Temperature of Condensate Water in Two phase ( C)
float ATsEnTp(float Tr,float Mr,float Ta,float Ma float Wa,float L,float Xo,float X1)
{ float Cpr,Tsi,Hsi,Hsc,Ts0,Ts1,Uh,Lh,Wsi;

int stop;
if (Ta<=50)
Cpr = 1.8103987308;
else

Cpr=1.6941431989;
Ts0 =Tr;
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Ts 1. =Ta;
stop = 0;
while (stop < 2)

Tsi=(Ts0+Ts1)/2;
Wsi=0.62198*SPres(Tsi)/(101.325-SPres(Tsi)),
Uh = Uair(Ta,Ma,Wa)*(Ta-Tsi);
Lh = Uair(Ta,Ma,Wa)*(Wa-Wsi)*VaHfg(Tsi)}/(Cpa-Wa*Cpr),
Hsi=Uh+Lh;
Hsc = UwTp(Tr,Mr,Ta,Ma,Wa,Tsi,L,Xo,Xiy*(Tsi-Tr)/Aratio;
if (Hsc < Hsi)
Ts0 = Tsi;
else
Tsi = Tsi;
if (fabs((Hsc-Hsi)* 100/Hsi)<=0.005}
stop=3;
}

return Tsi;

}

float SpUo(float Tr,float Mr float Ta,float Ma,float Wa,float L,int j)
{ // Single phase overall heat transfer coefficient (kW/sqr.m K)
float Uout,hi ho,Ai,Ao,Tc;
hi = HRsp(Tr,Mr,Ta,L,j);
ho = Uair{Ta,Ma,Wa);
Ao = Alratio*L;
Ai = Ao/Aratio;
Uout = 1.0/(hi*Ai)+og(OD/IDY(2.0*Pi*Kc*L) +1.0/(FinEff{ho)*ho*Ao);
Uout = 1.0/(Uout*Ao);
return Uout;

}

float TpUocon(float Tr,float Mr,float Ta,float Ma,float Wa,float L float Xo,float Xi)
{ // Two phase condenser overall heat transfer coefficient (kW/sqr.m K)
float Uo,ho,hi,Ai,Ao0,Xm,T¢;

Xm = (Xot+Xi)2;

hi = HreonTp(Tr,Mr,Xm);

ho = Uair(Ta,Ma,Wa);

Ao = Alratio*L;

Al = Ao/Aratio;

Uo = 1.0/(hi*Ai)+log(OD/ID)/(2.0¥Pi*Kc*L) +1.0/(FinEff(ho)*ho*Ao);

Uo = 1.0/(Uo*Ao);

return Uo;

}

float TpUoEva(float Tr,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float Xi)
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{ /ITwo phase eveporator heat transfer coefficient (kW/sqr.m K)

float Uo,ho,hi,Ai,Ao, Tc;
hi = Hreva(Tr,Mr,Xo,Xi,L);
ho = Uair(Ta,Ma,Wa);
Ao = Alratio*L;
Ai= AofAratio;
Uo = 1.0/(hi*Ai)+log(OD/D)/(2.0*Pi*Kc*L) +1.0/(FinEff(ho)*ho*Ao),
Uo = 1.0/(Uo*Ao0); :
return Uo; '

}

/{ Number Transfer Unit in single phase
float NUT(float Tr,float Mr,float Ta,float Ma,float Wa,float L,int j)
{ float N,Ao,Uo; //dimensionless
Ao = Alratio*L;
Uo = SpUo(Tr,Mr,Ta,Ma,Wa,L,j);
N = Ao*Uo/Cmin(Tr,Mr,Ta,Ma,Wa,j);
return N; :

}

// Number Transfer Unit in Two phase of Condenser
float NUTTPC(float Tr,float Mr float Ta,float Ma, float Wa,float L,float Xo,float Xi)
{ float NU,Ao,Uo; //dimensionless
Ao = Alratio*L;
Uo = TpUocon(Tr,Mr, Ta,Ma,Wa,L,Xo0,Xi);
NU = Ao*Uo/CminTp(Ta,Ma,Wa),
return NU;
)

// Number Transfer Unit in Two phase of Evaporator
float NUTTPE(float Tr,float Mr,float Ta,float Ma,float Wa,float L float Xo,float Xi)
{ float NU,Ao,Uo; //dimensionless
Ao = Alratio*L;
Uo = TpUoEva(Tr,Mr,Ta,Ma,Wa,l,Xo0,Xi),
NU = Ao*Uo/CminTp(Ta,Ma,Wa);
return NU:;
}

// Effective Number Transfer Unit in single phase
float EffNUT(float Tr,float Mr float Ta, float Ma, float Wa,float L,int j}
{ float EN,NU,Cef; //dimensionless
NU =NUT(Tr,Mr,Ta,Ma,Wa,L,j);
Cef= Ceff{Tr,Mr,Ta,Ma,Wa,j);
EN= 1-exp(pow(NU,0.22)*(exp(-Cef*pow(NU,0.78))-1)/Cef);
return EN;
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/1 Effective Number Transfer Unit in Two phase of Condenser
float EfNUTTPC(float Tr,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float
Xi)
{ float EN,NU; //dimensionless
NU = NUTTPC(Tr,Mr,Ta,Ma,Wa,L,Xo,Xi);
EN = l-exp(-NU),
return EN;

}

// Effective Number Transfer Unit in Two phase of Evaporator
float EENUTTPE(float Tr,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float
Xi) . .
{ float EN,NU; //dimensionless
NU = NUTTPE(Tr,Mr,Ta,Ma,Wa,l,,X0,Xi),
EN = l-exp(-NU);,
return EN;

}

// Temperature of hot fluid out
float Thout(float Tr,float Mr,float Ta,float Ma,float Wa,float L,int j)
{ float Tho,Th,Tc; //(C)
if (Tr>Ta) {
Th=Tr,
Tc="Ta; }
else {
Th=Ta;
Te="1r; }
Tho=Th-EffNUT(Tr,Mr,Ta,Ma,Wa,L j)*Cmin{Tr,Mr,Ta,Ma,Wa,j)*(Th-Tc)/Ch
(Tr,Mr,Ta,Ma,Wa,j);
return Tho;

}

// Temperature of cold fluid out
float Tcout(float Tr,float Mr,float Ta,float Ma,float Wa,float L,int )
{ float Tco,Th,T¢c; /{(C)
if (Tr>Ta)
{
Th="Tr,
Tc=Ta;
}
else
{
Th="Ta;
Tc=Tr;
}
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Teo=Tc+EffNUT(Tr,Mr,Ta,Ma,Wa,L,j}*Cmin(Tr,Mr,Ta,Ma,Wa,j)*fabs(Th-Tc)/Cc
(Tr,Mr,Ta,Ma,Wa,j);
return Tco;

}

// Temperature of hot fluid out in two phase
float ThoTp(float Tr,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float Xi)
{ float Tho,Th,Tc; //{C)
Th=Ta;
Te=Tr;
Tho = Th-EfNUTTPE(Tr,Mr,Ta,Ma,Wa,L, Xo0,Xi)*(Th-Tc);
return Tho;

1

// Temperature of cold fluid out in two phase
float TcoTp(float Tt,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float Xi)
{ float Tco,Th,Tc; /(C)
Th="Tr;
Tc=Ta;
Tco = Te+EfNUTTPC(Tr,Mr,Ta,Ma,Wa,L, X0,Xi)*(Th-Tc);
return Tco;
}
// Heat transfer in single phase
float QactSp(float Tr,float Mr,{loat Ta,float Ma,float Wa,float L,int )
{ float Q; //(kW)
Q = EffNUT(Tr,Mr,Ta,Ma,Wa,L,j)*Cmin(Tr,Mr,Ta,Ma,Wa,j)*fabs(Tr-Ta),
return Q;
}
// heat tranfer in two phase in condenser
float QactTpC(float Tr,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float Xi)
{ float Q; //(kW)
Q = EfNUTTPC(Tr,Mr,Ta,Ma,Wa,I,Xo,Xiy*CminTp(Ta,Ma,Wa)*(T1-Ta),
return Q;
}
/f heat transfer in two phase in evaporator
float QactTpE(float Tr,float Mr,float Ta,float Ma,float Wa,float L,float Xo,float Xi)
{ float Q; //(kW) .
Q = BINUTTPE(Tr,Mr,Ta,Ma,Wa,I.,X0,Xi)*CminTp(Ta,Ma,Wa)*(Ta-Tr),
return Q;
}
float dLSp(float Tr,float Mr,float Ta,float Ma,float Wa,float To,int j)
{ float cef,efnu,Nut,Ao,L,NONIEdl; /{m) :
int Stop;
Stop=0;
NO = 0;
NI = 10;
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cef = Ceff{ Tr,Mr,Ta,Ma,Wa,j);
if (Tr>Ta)
efnu = Ch(Tr,Mr,Ta,Ma,Wa,j)*fabs(Tr-To)/(Cmin(Tr,Mr,Ta,Ma,Wa,j)*(Tr-
Ta)),
else
efniu = Ce(Tr,Mr,Ta,Ma, Wa,jy*fabs(To-Tr)}/(Cmin(Tr,Mr,Ta,Ma,Wa,j)*(Ta-
Tn);
while (Stop < 2)
{ Nut=(NO+NI1)2;
E = l-exp(pow(Nut,0.22)*(exp(-cef*pow(Nut,0.78))-1.0)/cef);
if (efnu <E)
N1 = Nut;
else
NO = Nut;
if (fabs(efnu-E) <= 0.00000005)
_ Stop = 3;
}

L = Lince;
Stop = 0,
while (Stop < 2)

Ao =Nut*Cmin(Tr,Mr,Ta,Ma,Wa,j)/SpUo(Tr,Mr,Ta,Ma,Wa,L.j),
dl = Ao/Alratio; |
if (fabs(L-~dl) <=0.0000005)

Stop =3,

return dl;

}

float dLTpC(float Tr,float Mr,float Ta,float Ma,float Wa float Xo,float Xi)
{
float Q,Um,Area,LL]It; //(m)
int Stopl,
Q = Mr*(Xi-Xo)*RHfg(Tr);
Ll =Lince;
Stopl =0;
while (Stopl < 2)
{
Um = TpUocon(Tr,Mr,Ta,Ma,Wa,l.1, X0,Xi);
Area = Q/(Um*(Tr-Ta)),
It = Area/Alratio;
if (fabs(I1-1t) <= 0.000005)
Stopl = 3;
LI=1t;
}




return lt;
)
float dLTpE(float Tr,float Mr,float Ta,float Ma,float Wa,float Xo,float Xi)
{ float Um,A0,L,Qe,dl; //(m)
int Stop;
Stop = 0;
Qe = Mr¥*(Xo-Xiy*RHfg(Tr);
L = Lince;
while (Stop <2)
{
Um = TpUoEva(Tr,Mr,Ta,Ma,Wa,L,Xo0,Xi};
Ao = Qe/(Um*(Ta-Tr));
dl = Ao/Alratio;
if (fabs(L-dl) <= 0.0000005)
Stop = 3; '
L=dI;
}

return dl;

}

void Evaporator(float Tr,float Mr,float Pr,float Ta,float Ma,float Wa)

// Ta,Ma,Wa = Air at eveporator inlet

// Tr,Mr,Pr = Refrigerent at eveporator outlet

{ float Tro,Pri,Tm,Heat,Qt,SumL,SumHeat,dL, Trsat,Xi,Xo,Xic,Prsat;
float Twet,dXoi,Wao,Tril,Tri2, Trip,Trm,Tao,Tol, Twem, Tw0,Twl ,Hasw;,
float Hasc,dL0,dL1,Tube, Tu0, Tul, Tube,Hai,Hao;
int Phase,ans1,ans2,ans3 stop,stop2,stop3, Wet;

Af=54.8105; //fin arca (sqr.m)

Ato = 56.6406 ;//Total out side area (sqr.m)

Lt =17.04; // Total lengh of coil (m)

Asec = 0.076325; //cross section area of coil (sqr.m)
Aratio = 33.48279; // ratio of out side area to in side area
Alratio = 0.830995; // ratio of out side area to unit lengh

SumL = 0.0;
SumHeat = 0.0;
Xo=1.0;
Wet =0, //dry coil
ansl =Q;
Phase = 3; //Phase of refrigerant 3 = gas phase
ans2 =0;
ans3 =0,
while (ans1 <2) //Refrigerant in super heat
{ dL = Lince;
if (Wet <2) // dry coil
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{
Tril = Tr-15.0;
Tri2 =Tr;
stop3 =0;
// calculate inlet temperature of refrigerant
while (stop3 <2)
{
Trip = (Tril+Tri2)/2;
Tro = Tcout(Trip,Mr,Ta,Ma,Wa,dL,Phase);
if (Tro <Tr)
Tril = Trip,
else
Tri2 = Trip;
if (fabs(Tro - Tr)<=0.0005)
stop3 = 3,
) ,

Trm =(Trip+Tr)2;

Pri = Pr +Prdrop(Trm,Mr,dL,Phase);

Trsat = Trs(Pri);

if (Trip <= Trsat) // calculate saturated condition

{
stop2 =0;
while (stop2 <2)
{
Trip = Trsat;
dL = dLSp(Trip,Mr,Ta,Ma,Wa, Tr,Phase);
Trm = (Trip+Tr)/2;
Pri = Pr+Prdrop(Trm,Mr,dL, Phase);
Trsat = Trs(Pri);
if (fabs(Trip-Trsat) <= 0.0005)
stop2 = 3;
}
ansl = 3; // exit calculate in super heat
¥
Wao = Wa, // outlet humidity ratio of air
/1 outlet temperature of air
Tao = Thout(Trip,Mr,Ta,Ma,Wa,dL,Phase);
/f dew point temperature of air
Twet= Tdp(Trip,Mr,Ta,Ma,Wa,dL,Phase);
if (Tao < Twet)
Wet=3;
Ot = QactSp(Trip,Mr,Ta,Ma, Wa,dl.,Phase);
)
if (Wet > 2) // calculate in wet coil
{
Hai = Cpa*TatWa*VaEn(Ta);

224




Tube = ATsEnSp(Tr,Mr, Ta,Ma,Wa,di,Phase); // film water temp.
Tao = Tawo(Ta,Ma,Wa,Tube,dL.); // outlet temperature of air
Wao = Wweto(Ta,Ma,Wa,Tube,dL); /outlet humidity ratio of air
Hao = Cpa*Tao+Wao*VaEn(Tao);
Qt =Ma*(Hai -Hao}),
/f inlet temperature of refrigerant
Trip = Tr -Qt/Cc(Tr,Mr, Ta,Ma,Wa,Phase);
Trm =(Trip+Tr)/2;
Pri = Pr +Prdrop(Trm,Mr,dL,Phase);
Trsat = Trs(Pri);
1f (Trip <= Trsat) // saturated condition
{ dL0=0.0;
dL1 = Lince;
stop2 = 0;
while (stop2 < 2)
A
dL = (dLO+dL1)/2.0;
Hai = Cpa*Tat+Wa*VaEn(Ta),
Tube = ATsEnSp(Tr,Mr,Ta,Ma,Wa,dL,Phase),
Tao = Tawo(Ta,Ma,Wa,Tube,dL);
Wao = Wweto(Ta,Ma,Wa,Tube,dL);
Hao = Cpa*Tao+Wao*VaEn(Tao);
Qt =Ma*(Hai -Hao);
Trip = Tr -QU/Cc(Tr,Mr, Ta,Ma, Wa, Phase);
T =(Tript+Tr)/2;
Pri = Pr +Prdrop(Trm,Mr,dL,Phase),
Trsat = Trs(Pri);
if (Trip < Trsat)
dL1=dL;
else
dLO=dL;
if (fabs(Trip -Trsat)< 0.0005)
stop2 = 3;
}
ansl =3;
}
} ,
Suml = SumL+dL;
if (SumL >= Lt)
{ dL =Lt -SumL+dL;
if (Wet <2)
{
Tril = Trip-3.0;
Tri2 =Tr;
stop3 =0;
while (stop3 < 2)
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Trip = (Tri1+Tri2)/2;
Tro = Tcout(Trip,Mr,Ta,Ma,Wa,dL,Phase);
if (Tro < Tr)
Tril = Trip;
else
Tri2 = Trip;
if (fabs(Tro - Tr)<=0.0005)
stop3 = 3;
)

Wao = Wa,;
Tao = Thout(Trip,Mr,Ta,Ma,Wa,dL,Phase);
Qt = QactSp(Trip,Mr,Ta,Ma,Wa,dL Phase);

else
{
Hai = Cpa*Ta+Wa*VaEn(Ta),
Tube = ATsEnSp(Tr,Mr,Ta,Ma,Wa,dL,Phase),
Tao = Tawo(Ta,Ma,Wa,Tube,dL),
Wao = Wweto(Ta,Ma,Wa, Tube,dL);
Hao = Cpa*Taot+Wao*VaEn(Tao);
Qt =Ma*(Hai -Hao);
Trip = Tr -Qt/Cc(Tr,Mr,Ta,Ma,Wa,Phase),
Trm =(Trip+Tr)/2;
Pri = Pr +Prdrop(Trm,Mr,dL,Phase),
}
ansl =3;
ans2 =3;
ans3 = 3;
Xrout=1.5;
)
Ta=Tao;
Pr="Pn;
Tr = Trip;
Wa = Wao;
SumHeat = SumHeat + Qt;
} // Super heat _
while (ans2 < 2) //Two Phase
{
Xi=Xo0-0.1;
if (Xi<0.0)
Xi1=0.0;
if (Wet <2)
{
stop3 =0;
Tril = Tr+3.0;



Triz =Tr;
while (stop3 < 2)
{ Trip=(Tril+Tri2)/2;
dl, =Lince;
stop =0;
while (stop < 2}
{
Trm = (TriptTr)/2;
Pri = Pr+RePdrop(Trm,Mr,dL, Xo0,Xi);
Trsat = Trs(Pri);
Tm = (Trsat + Tr)/2;
Qt = QactTpE(Trip,Mr,Ta,Ma, Wa,dL,Xo,Xi);
Xic = Xo-Qt/(Mr*RHfg(Tm)),
if (Xic <0.0)
Xic=0.0,
if (fabs(Xic-Xi)<0.0000005)
stop =3;
Xi=Xic;
}
if ( Trip < Trsat)
Tri2 = Trip;
else
Tril = Trip;
if (fabs(Trip - Trsat)<=0.0005)
stop3 = 3;
}
if (Xi <=0.00005)
{
stop = 0;
Xi=0.0;
Tril =Tr+3.0;
Tri2 =Tr,
while (stop <2)
{
Trip = (Tril+Tri2)/2;
di. =dLTpE(Trip,Mr,Ta,Ma,Wa,Xo,Xi),
Trm = (Tr+Trip)/2;
Pri = Pr+RePdrop(Trm,Mr,dL, Xo,Xi);
Trsat = Trs(Pri);
if ( Trip < Trsat)
Tri2 = Trip;
else
Tril = Trip;
if (fabs(Trip - Trsat)<=0.0005)
stop=3;
}
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ans2 =3;
}
Wao = Wa;
Tao = ThoTp(Trip,Mr,Ta,Ma, Wa,dL,Xo,Xi);
Trm =(Trip+Tr)/2;
Twet = TdpTp(Trm,Mr,Ta,Ma,Wa,d[,Xo0,Xi);
if (Tao <= Twet)
Wet =3;
Qt = QactTpE(Trip,Mr,Ta,Ma,Wa,dl,Xo0,Xi);
}
if (Wet > 2)
{
stop3=0,
while (stop3 < 2)
{
dL = Lince;
Hai = Cpa*Ta+Wa*VaEn(Ta);
Tube = ATSEnTp(Tr,Mr,Ta,Ma,Wa,dL,Xo0,Xi);
. Tao = Tawo(Ta,Ma,Wa,Tube,dL);
Wao = Wweto(Ta,Ma,Wa,Tube,dL),
Hao = Cpa*Taot+Wao*VaEn(Tao);
Qt =Ma*(Hai -Hao);
Pri = Pr+RePdrop(Tr,Mr,dL,Xo,Xi),
Trip = Trs(Pri);
Tm = (Trip + Tr)/2;
Xic = Xo-Qt/(Mr*RHfg(Tm));
if (Xic <0.0)
Xic=10.0;
if (fabs(Xic-Xi)<0.00005)
stop3 = 3;
Xi=Xic;
}
if (Xi < 0.00005)
{ Xi=0.0;
dL0=0.0;
dL1 = Lince;
stop2 =0;
while (stop2 <2)
{
dL = (dLO+dL1)2.0;
Hai = Cpa*Tat+Wa*VaEn(Ta);
Tube = ATsEnTp(Tr,Mr,Ta,Ma,Wa,dL,Xo,Xi);
Tao = Tawo(Ta,Ma,Wa,Tube,dL),
Wao = Wweto(Ta,Ma,Wa,Tube,dL);
Hao = Cpa*Taot+Wao*VaEn(Tao);
Qt =Ma*(Hai -Hao);
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Pri = Pr+RePdrop(Tr,Mr,dL, Xo,X1);
Trip = Trs(Pri);
Tm = (Trip + Tr)/2;
Xic = Xo-Qt/(Mr*RHfg(Tm));
if (Xic <0.0)
Xic=0.0;
if (fabs(Xic)<0.00005)
stop2 = 3;
if (Xic <0.0)
dLI =dL;
else
dLO =dL;
}
ans2 = 3;
}
} .
SumL = SumlL+dL,;
if (SumL >=Lt)
{
dL = Tt-SumL+dL;
if (Wet <2}
{
stop3 =0;
Tril = Tr+3.0;
Tri2 =Tr;
while ( stop3 <2)
{
stop = 0;
while (stop < 2)
{
Trip = (Tril+Tri2)/2;
Trm =(Tr+Trip)/2;
Pri = Pr+RePdrop{Trm,Mr,dL,X0,Xi);
Trsat = Trs(Pri);
Tm = (Trsat + Tr)/2;
Qt = QactTpE(Tr,Mr, Ta,Ma,Wa,dL,Xo0,Xi);
Xic = Xo-Qt/(Mr*RHfg(Tm));
if (Xic <0.0)
Xic=10.0,
if (fabs(Xi-Xic) <= 0.0000005)
stop = 3;
Xi=Xic;,
}
if ( Trip < Trsat)
Tn2 = Trip;
else




Tril = Trip;

if (fabs(Trip - Trsat)<=0.0005)
stop3 =3,

) _

Wao = Wa;

Tao = ThoTp(Trip,Mr,Ta,Ma, Wa,dL, Xo0,Xi);

Qt = QactTpE(Trip,Mr,Ta,Ma,Wa,dL,Xo0,Xi);

}
else
{
stop2 = 0;
while (stop2 < 2)
{
Hai = Cpa*Ta+Wa*VaEn(Ta);
Tube = ATsEnTp(Tr,Mr,Ta,Ma,Wa,dL,Xo0,Xi);
Tao = Tawo(Ta,Ma,Wa,Tube,dL);
Wao = Wweto(Ta,Ma,Wa,Tube,dL);
Hao = Cpa*Taot+Wao*VaEn(Tao),
Qt =Ma*(Hai -Hao);
Pri = Pr+RePdrop(Tr,Mr,dL,Xo0,Xi};
Trip = Trs(Pri);
Tm = (Trip + Tr)/2;
Xic = Xo-QU(Mr*RHfg(Tm));
if (Xic <0.0)
Xic=0.0;
if (fabs(Xic-Xi)<0.00005)
stop2 = 3;
Xi = Xic;
h
}
ans2 = 3;
ans3 =3;
Xrout = Xi;
)
SumHeat = SumHeat+Qt;
Wa =Wao;
Ta = Tao;
Pr="Pri;
Xo=Xi,
Tr = Trip,

} // Two Phase
Phase = 0; // liquid
while (ans3<2) //Subcool
{ dL=Lince;
SumL = SumlL+dl,;
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if (SumL >=Lt)
{ dL.=Lt-SumL+dL;
ans3 =13;
}
if (Wet < 2)
{
stop3 =0;
Tril = Tr-15;
Tri2 = Tr;
while (stop3 < 2)
{
Trip = (Tril+Tri2)/2;
Tro = Tcout(Trip,Mr,Ta,Ma,Wa,dL Phase);
if (Tro <It)
Tril = Trip;
else
Tri2 = Trip;
if (fabs(Tro - Tr) <=0.0005)
stop3 = 3;
o}
Wao = Wa,
Tao = Thout(Trip,Mr,Ta,Ma,Wa,dL,Phase);
Twet= Tdp(Trip,Mr, Ta,Ma,Wa,dL,Phase);
if (Tao < Twet)
Wet = 3;
Qt = QactSp(Trip,Mr,Ta,Ma,Wa,dL,Phase};
}
if (Wet >2)
{
Hai = Cpa*Ta+Wa*VaEn(Ta);
Tube = ATsEnSp(Tr,Mr,Ta,Ma,Wa,dL,Phase}),
Tao = Tawo(Ta,Ma,Wa,Tube,dL);
Wao = Wweto(Ta,Ma,Wa, Tube,dL);
Hao = Cpa*Tao+Wao*VaEn(Tao);
Qt =Ma*(Hai -Hao);
Trip = Tr -Qt/Cc(Tr,Mr,Ta,Ma,Wa,Phase);
Trm =(Trip+Tr)/2;
}
Pri = Pr +Prdrop(Trm,Mr,dL,Phase);
if (Trip < -50)
ans3 = 3;
Ta=Tao,
Pr="Pri;
Tr = Trip,
Wa = Wag;
SumHeat = SumHeat + Qt;
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Xrout =-1.0;

} //Subcool
Treve = Trip;
Preve = Pri;
Taeo = Tao;
Waeo = Wao,
HeatEve = SumHeat;

} // eveporator

void Condenser(float Tr,float Mr,float Pr,float Ta,float Ma,float Wa)
// Ta,Wa = Air at condenser outlet
/1 Tr,Mr,Pr = Refrigerent at condenser inlet _
{ float Tro,Pro,Tm,Heat,Qt,Suml,,SumHeat,dL, Trsat,Xi,Xoi,Xoc,Tail, Tai2,Taip;
float Tao,Tol,dfo;
int Phase,ans1,ans2 ans3 stop,stop2,stop3;
Af=95.1833; /fsqr m
Ato=97.95847; //sqr m
Lt=12.78; //m
Asec = 0.3266; //m
Aratio =38.5932;
Alratio = 0.957829;
Phase = 3; // gas
SumL =0.0;
SumHeat = 0.0; // Heat transfer in condenser
Xi=1; // Vapor quality of refrigerent

ansl =0;
ans2 =0;
ans3 =0;
while (ans! <2) // Super Heat
{ stop3=0;
Tail = Ta -5.0; // Initial temperature of air
Tai2 = Ta;
while (stop3 <2)
{ dL = Lince,

Taip=(Tail+Tai2)/2; // Air temperature inlet at node t+1
Tao = Tcout(Tr,Mr,Taip,Ma,Wa,dL,Phase),
if (Tao < Ta)
Tail = Taip;
else
Tai2= Taip,
if (fabs(Tao -Ta)<=0.0005)
stopd = 3;
} // end of calculate air temperature(Taip) inlet at node i+1
/{ Temperature of refrigerent at node i+1
Tro = Thout(Tr,Mr, Taip,Ma,Wa,d,Phase); // 0 = dry coil
// Pressure of refrigerent at node i+1




Pro = Pr -Prdrop(Tr,Mr,dL,Phase);
// seturated temperature of refrigerent
Trsat = Trs(Pro);
if (Tro <= Trsat)
// calculate area for node 1 and saturate temperature
{ stop2 =0;
while (stop2 < 2)
{
Tro = Trsat;
dL = dLSp(Tr,Mr,Taip,Ma,Wa,Trsat,Phase);
Pro = Pr -Prdrop(Tr,Mr,dL,Phase);
Trsat = Trs(Pro);
if (fabs(Tro-Trsat) <= 0.005)
stop2 = 3;
}

stop3 = 0; _
Tail = Taip-5.0; // Initial temperature of air
Tai2 = Ta;
while (stop3 <2)
{
Taip=(Tail+Tai2)/2; // Air temperature inlet at node i+1
Tao = Tcout(Tr,Mr, Taip,Ma,Wa,dL,Phase);
if (Tao < Ta)
Tail = Taip;
else
Tai2= Taip;,
if (fabs(Tao -Ta)<=0.0005)
stop3 =3;
¥
ansi =3;
}
Suml = Suml+dL;
if (SumL >=Lt)
/ calculate area of the end node
{ dL. =Lt -SumL+dL;
stop3 =0;
Tail = Taip-5.0; // Initial temperature of air
Tai2 =Ta;
while (stop3 <2)
{
Taip=(Tail+Tai2)/2; // Air temperature inlet at node i+1
Tao = Tcout(Tr,Mr,Taip,Ma,Wa,dL,Phase),

if (Tao < Ta)
Tail = Taip;
else

Tai2= Taip;
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if (fabs(Tao -Ta)<=0.0005)
stop3 = 3;
}
Tro = Thout(Tr,Mr, Taip,Ma,Wa,dL,Phase);
Pro = Pr -Prdrop(Tr,Mr,dL,Phase);
ansl =3;
ans2 = 3;
ans3 = 3;
Xrout = 1.5;
}
Qt = QactSp(Tr,Mr,Taip,Ma,Wa,dL,Phase);
- Ta = Taip;
Pr="Pro;
Tr=Tro;
SumHeat = SumHeat + Qt;
} // Super heat
while (ans2 < 2) //Two Phase
{
Tail =Ta-5.0;
Tai2 = Ta;
stop3 =0;
while (stop3 <2 )
{ Xoi=Xi-0.1;
if (Xoi <= 0.0)
Xoi=0.0;
dL = Lince;
Taip =(Tail+Tai2)/2;
stop=0;
while (stop <2)
{
Pro = Pr+RePdrop(Tr,Mr,dL, Xoi,Xi);
Trsat = Trs(Pro),
Tm = (Trsat + Tr)/2;
Qt = QactTpC(Tr,Mr, Taip,Ma,Wa,dL,Xo01,X1),
Xoc = Xi-Qt/(Mr*RHfg(Tm)),
if (Xoc <=0.0)
Xoc=0.0;
if (fabs(Xoc-Xoi)<=0.000005)
stop =3;
Xoi = Xoc;
} /fend of calculate vapor quality of refrigerent outlet
Tao = TeoTp(Tr,Mr,Taip,Ma, Wa,dL,Xoi,Xi);
if (Tao <Ta)
Tail = Taip;
else
Tai2 = Taip;
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if (fabs(Ta-Ta0)<=0.0005)
stop3 =3;
} // end of claculate air temperature inlet
if (Xoi <= 0.00005)
{ stop=0; _
Xoi=0.0;
Tail = Taip-5.0;
Tai2 = Ta;
//calculate area and temperature of air at vapor quality of refrigerent = 0.0
while (stop <2)
{
Taip =(Tail+Tai2)/2.0;
dL = dLTpC(Tr,Mr,Taip,Ma,Wa,Xoi,Xi);
Tao = TcoTp(Tr,Mr,Taip,Ma,Wa,dl,Xoi,Xi),
if (Tao<Ta)
Tail = Taip;
else
Tai2 = Taip;
if (fabs(Ta-Tao0)<=0.0005)
stop =3;
} //lend of calculate d! and Tao
Pro = Pr+RcPdrop(Tr,Mr,dL,X0i,Xi);
Trsat = Trs(Pro);
Qt = QactTpC(Tr,Mr, Taip,Ma,Wa,dL,Xoi,Xi);
ans2 = 3;
} // end of calculate at Xoi= 0.0
SumL = SumL+dL;
if (SumL >=1Lt)
{ stop=0;
stop3 = 0,
dL = Lt-SumL+dl;
Tail = Taip-5.0;
Tai2 = Ta;
while (stop3 < 2)
{
Taip =(Tail+Tai2)/2.0;
Xoi=Xi-0.1;
if (Xot <=0.0)
Xoi=10.0;
/ claculate new Xoi at arca dL
while (stop < 2)
{
Pro = Pr+RcPdrop(Tr,Mr,dL,Xoi,Xi);
‘Trsat = Trs(Pro);
Tm = (Trsat + Tr)/2;
Qt = QactTpC(Tr,Mr, Taip,Ma, Wa,dL,Xo0i,Xi);




Koc = Xi-QU(Mr*RHfg(Tm));
if (Xoc <0.0)
Xoc=0.0;
if{ fabs(Xoi-Xoc) <= 0.00005)
stop = 3;
Xoi = Xoc;
} // end of calculate Xoi
Tao = TcoTp(Tr,Mr,Taip,Ma,Wa,dL,Xoi,Xi),

if (Tao <Ta)
Tail = Taip;
else
‘Tai2 = Taip;
if (fabs(Ta-Tao0)<=0.0005)
stop3 =3;
} // end of calculate new Tao
ans2 =3,
ans3 =3;
Xrout = Xoi;

}// end of calculate Ltotal
SumHeat = SumHeat+Qt;
Ta = Taip;
Pr=Pro;
- Xi=ZXoi;
Tr =Trsat;
Tro = Tysat;
} // Two Phase
Phase = 0; // liquid
while (ans3<2) //calculate in Subcool
{ Tail = Ta-10.0;
Tai2 = Ta;
stop3 =0;
dL =Lince;
Suml. = Suml.+dL;
if (SumL >=Lt)
{ dL =Lt -SumL+dL;
ans3 =3;
} A
/fcalculate air temperature at inlet
while ( stop3 < 2)
{
Taip = (Tail +Tai2)/2;
Tao = Teout(Tr,Mr, Taip,Ma,Wa,dL,Phase);

if (Tao < Ta)
Tail = Taip;
else

Tai2 = Taip;
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if (fabs(Ta-Tao)<=0.0005)
stop3 = 3;
} /fend of calculate Ta inlet

Tro = Thout(Tr,Mr, Taip,Ma,Wa,dL, Phase);
Qt = QactSp(Tr,Mr,Taip,Ma,Wa,dL,Phase);

Pro = Pr -Prdrop(Tr,Mr,dL,Phase);
Ta=Taip;
Pr=Pro;
Tr = Tro;
SumHeat = SumHeat + Qf;
Xrout =-1.0;
} //Subcool

Trcon = Tro;

Prcon = Pro;

Taco = Taip;

HeatCon = SumHeat;

} // condenser

float Fanpower(float Ma) //kW
{ float Po;

Po = 9.8 1*Ma*Head/(1000*MotorEff) ;
refurn Po;

void system1(void)

{ float Tr9, Trmax, Trmin,Hrel,Hre2;
float SMER,COP,ComWork,condsate, TotPower,Xco,Hrcon,Hreva;
float Tainput, Wainput,Mainput,AirRH, Tacout, Tarnax, Tamin, Taocon;
float Hre[5];
float Tsuper, Tsucsat, TotHeatC;
int stopa,stopb, TTT,stopc,i;
char true;
char name[12];

FILE *n;

stopc =0,
while (stopc < 2)

printf{"Input name of data file : ");
scanf("%s",&name);

printf{(" Input air temperature( C) : ");
scanf("%f" & Tainput);

printf(" Input air mass flow rate (kg/s).");
scanf("%f",&Mainput);

printf(" Input air relative humidity ratio (%) "),
scanf("%f", & AirRH);
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printf(" Input refrigerant super heated temperature at compresser inlet ( 0-30 C): ");
scanf("%f",&Tsuper);
printf(" Input refrigerant pressuer at compress outlet (kPa):");
scanf("%f",&Prdisch);
printf(" Are all input constant correct?<Y/N>: *);
scanf(™ %s",&true);
if (true = "Y'fjtrue = 'y")
stopc = 3;
)

fn = fopen(name,"w");

fprintf(fn," SYSTEM 1 \n"),

Wainput = 0.62198*AirRH*SPres(Tainput)/(10132.5-AirRH*SPres(Tainput));
printf(" Tain = %5.2f Mai = %7.4f Wai = %8.5f\n", Tainput,Mainput, Wainput);

fprintf(fn," Ambient air temperature =%5.2f ( C)\n", Tainput);
fprintf(fn," Total air mass flow rate in system =047.41f (kg/s)\n" Mainput);
fprintf(fn," Ambient air relative humidity ratio =%3.1{(%) \n",AirRH);
fprintf{fn," Ambient air humidity ratio =%8.5f \n",Wainput);

Tsucsat =Trs(391.85);
Tr9 = Tsucsat+Tsuper;
Trmin = Tr9;
Trimax = Tainput-1;
Prsuc = 391.85;
printf(" Presser at compresser outlet = % 7.2f\n" Prdisch),
printf(® Mr  Trmin Trmax Trsuc Hrcon  Hreva\n");
stopb = 0;
while (stopb <2)
{
Compresser(Tr9,Prsuc,Prdisch);
Evaporator(Tr® Mrcom/4,Prsuc, Tainput,Mainput/4, Wainput);
Xco = Xrout;
Hreva = Enthalr(Treve,Preve,Xrout),
Tacout = Taeo;
TotHeatC =0.0;
for (i=1;i<5;i+1)
{
Taocon =Tacout;
stopa = 0; ,
Tamax = Taocon+20;
if (Tamax > Trcom)
Tamax = Trcom -1;
Tamin = Taocon;
Tacout = (Tamax+Tamin)/2;
while (stopa < 2)
{ .
Condenser(Trcom,Mrcom/8,Prdisch, Tacout, Mainput/2, Waeo);
if (fabs(Taco-Taocon) <= (.05)
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stopa = 3;
if (fabs(Tamax-Tamin)< 0.000005)
stopa =3;
if (Taco > Taocon)
Tamax = Tacout;
else
Tamin = Tacout;
Tacout =(Tamax+Tamin)/2;
}
Hre[i] = Enthalr{Trcon,Prcon,Xrout);”
TotHeatC = TotHeatC+HeatCon,;
1
Hrcon = (Hre[ 1+ Hre[2]+Hre[3]1+Hre[4])/4;
printf(" %8.4f %7.4f %7.4f %7.4f" Mrcom,Trmin, Trmax, Tr9);
printf(" %8.5f %8.5f\n" Hrcon,Hreva);
if (fabs((Hreva-Hrcon)* 100/Hrcon) <= 0.1)
{
stopb = 3;
TIT=0;
}
if (fabs({Trmin-Trmax)*100/T19) <= 0.01)
{
stopb = 3;
TTT=3;
}
if (Hrcon > Hreva)
Trmin = T19,
else
Trmax = Tr9;
Tr9 = (Trmax+Trmin)/2;
Prsuc = Prs(T19-T'super);

‘ }
fprintf{fn,"” Mass flow rate of refrigerant (kg/sec) =%7.4f\n" Mrcom),
fprintf{fn,” Vapor quality at evaporator inlet =%8.5f\n", Xco);

fprintf{fn," Refrigerant pressure at evaporator inlet(kPa) =%8.2f\n",Preve);
fprintf(fn," Refrigerant temperature at evaporator inlet{(C) =%6.2f\n",Treve);
fprintf(fn," Refrigerant enthalpy at evaporator inlet(kJ/kg) =%8.3f\n" Hreva);
fprintf(fn," Refrigerant pressure at evaporator outlet (kPa) =%8.2f\n",Prsuc);
forintf{fn," Refrigerant temperature at evaporator outlet{(C) =%6.2f\n",Tr9),
fprintf(fn," Vapor quality at condenser outlet =%38.5f\n", Xrout);
fprintf{fn," Refrigerant pressure at condenser outlet (kPa) =%8.2f\n",Prcon);
fprintf{fn," Refrigerant temperature at condenser outlet (C) =%6.2f\n", Trcon),
fprintf{fn,” Refrigerant enthalpy at condenser outlet(kl/kg) =%8.3f\n",Hrcon);
fprintf{fn," Refrigerant pressure at condenser inlet(kPa) =%8.2f\n",Prdisch);
fprintf{fn," Refrigerant temperature at condenser inlet(C) =%6.2f\n", Trcom);
fprint{{fn," Air temperature at evaporator outlet (C) =%06.2f\n", Taco);
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fprintf{fh," Air humidity ratio at evaporator outlet (C)  =%8.5f\n",Waeo);

fprintf(fn," Air temperature at condenser outlet (C) =046.2f\n", Tacout),
Ed=0.75;
dryer(Tacout,Waeo,Ed);

tprintf{fn," Dryer efficiency =%4.2fn" Ed);

fprintf(fn," Air temperature at dryer outlet (C) =%6.2f\n", Tado);

fprintf{fn," Air humidity ratio at dryer outlet =%8.5f\n", Wado);
ComWork = Wcom/MotorEfT,

fprintf(fn,” Compresser work (kW) =%8.4f\n",ComWork);
TotPower = ComWork-+Fanpower(Mainput);

fprintf(fn," Total power of system (kW) =%38.4f\n", TotPower);

fprintf(fn," Total heat transfer in condenser (kW) =048 4f\n",2*TotHeatC);

fprintf(fn," Total heat transfer in evaperature(kW) =%8.4f\n",4*Heattve);
condsate =3600*(Wado-Waeoy*Mainput;

fprintf{fn," Moisture extraction rate (kg/hr) =%38.4f\n", condsate);
COP = 2*TotHeatC/ComWork; ’

fprintf{fn," Coefficient of performance of heat pump =%7.3f\n",COP),

SMER = condsate/TotPower;
fprintf{fn," Specific moisture extraction rate (kg/kWh)  =%7.3\n",SMER);
printf(" Cop = %9.5f SMER= %9.5f\n",COP,SMER);
if (TTT >2)
{
printf(" System can not simulate with this condition\n");
fprintf(fn," System can not siinulate with this initial condition\n");

}
fclose(fn);
}
void system2(void)

{ float Tr9, Trmax, Trmin,Hrel, Hre2;
float SMER,COP,ComWork,condsate, TotPower,Xco,Hrcon,Hreva;
float Tainput, Wainput,Mainput,AirRH, Tacout, Tamax, Tamin,Taocon;
float Hre[5];
float Tsuper, Tsucsat, TotHeatC;
int stopa,stopb,TTT,stopc,i,stopd;
char true;
char name[12];
FILE *fn;
stopc = 0;
while (stopc < 2)
{
printf("Input name of data file : ");
scanf("%s",&name);
printf(" Input air temperature( C) : ");
scanf("%f",& Tainput),




printf(" Input air mass flow rate (kg/s):"};
scanf("%f" ,&Mainput);

printf(" Input air relative humidity ratto (%) :");
scanf("%f",& AirRH);
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printf{(" Input refrigerant super heated temperature at compresser inlet ( 0-30 C): "),

scanf("%f", & Tsuper);
printf(" Input refrigerant pressuer at compress outlet (kPa):");
scanf{"%{",&Prdisch);
printf(" Are all input constant correct? <Y/N>:");
scanf(" %os",&true);
if (true = "Y'jjtrue ="y")
stopc = 3;
}

fn = fopen(name,"w");
fprintf(fn," SYSTEM 2 \n");

Wainput = 0.62198* AirRH*SPres(Tainput)/(10132.5-AirRH*SPres(Tainput));
printf(" Tain = %5.2f Mai = %7.4f Wai = %8.5f\n", Tainput,Mainput, Wainput);

fprintf(fn," Ambient air temperature =%5.2f ( C)\n", Tainput);
fprintf(fn," Total air mass flow rate in system =%7.4f (kg/s)\n",Mainput),
fprintf(fn," Ambient air relative humidity ratio =%3.1f(%) \n",AirRH),
fprintf{fn," Ambient air humidity ratio =%8.5f \n", Wainput),

Tsucsat =Trs(497.55);
T19 = Tsucsat+Tsuper;

Trmin = Tr9;
Prsuc =479.55;
stopd =0;

printf(" Presser at compresser outlet = % 7.2f\n",Prdisch);
printf(® M™Mr Tmmin Trmax Trsuc Hrcon  Hrevan");
stopb =0;
stopc = 0;
stopc= 0,
while (stopb < 2)
{ .
Compresser(Tr9,Prsuc,Prdisch);
Tacout = Tainput;
TotHeatC=0.0;
for (i=1;i<5;i++)
{
Taocon =Tacout;
stopa = 0;
Tamax = Taocon+20;
if (Tamax > Trcom)
Tamax = Trcom -1;
Tamin = Taocon;
Tacout = (Tamax+Tamin)/2;
while (stopa <2)
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Condenser(Trcom,Mrcom/8,Prdisch, Tacout,Mainput/2, Wainput);
if (fabs(Taco-Taocon) <= 0.05)
stopa = 3;
if (fabs(Tamax-Tamin)< 0.000005)
stopa = 3;
if (Taco > Taocon)
Tamax = Tacout;
else
Tamin == Tacout;
Tacout ={Tamax+Tamin)/2,
}
Hrcli] = Enthalr(Trcon,Prcon, Xrout);
TotHeaiC = TotHeatC+HeatCon;
H
Xco = Xrout;
Hrcon = (Hrc[1]+Hre{2]+Hre[3]+Hrc[4])/4,
Ed=0.75;
dryer(Tacout, Wainput,Ed);
Evaporator{Tr9,Mrcom/4,Prsuc, Tado,Mainput/4,Wado);
Hreva = Enthalr(Treve,Preve, Xrout);
printf(" %8.4f %7.4f %7.4f %7.4f" Mrcom,Trinin, Trmax,T19);
printf(" %8.5f %8.5f\n" Hrcon,Hreva),
if (Hrcon > Hreva)
{
Trmin = Tr9,
stopc = 3;
if (stopd < 2)
{
Trmax = Tr9 +5.0;
Tr9 = Trmax;
}
3
else
{
Trmax = T19;
stopd =3,
if (stope < 2}
{
Trmin =Tr% -5.0;
Tr% = Trmin ;
}
3
if ( Trmax > Tado)
{

Trmax = Tado -1;
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stopd =3;
1
if (Trmin < -20)
{
Trmin =-20;
stope = 3,
¥
if ((stopd >2) && (stopa > 2))
Tr% = (Trmax+Trmin)/2;
Prsuc = Prs(Tr9-Tsuper);
if (fabs((Hreva-Hrcon)*100/Hrcon) <= 0.1)
{
stopb = 3;
TTT =0,
}
if (fabs((Ttmin-Trmax)*100/Tr9) <= 0.01)
{
stopb = 3;
TTT=3;
3
3 i
fprintf(fn," Mass flow rate of refrigerant (kg/sec) =%7.4f\n" Mrcom);
fprintf(fn," Vapor quality at evaporator inlet =%9.5f\n", Xrout),
fprintf(fn," Refrigerant pressure at evaporator inlet(kPa) =%38.3f\n",Preve);
fprintf(fn," Refrigerant temperature at evaporator inlet(C) =%8.2f\n", Treve);
fprintf(fn," Refrigerant enthalpy at evaporator inlet(kJ/kg) =%8.3f\n",Hreva),
fprintf(fn," Refrigerant pressure at evaporator outlet (kPa) =%8.3f\n",Prsuc);
fprintf{fn," Refrigerant temperature at evaporator outlet(C) =%8.2f\n",Tr9),
fprintf{(fn,” Vapor quality at condenser outlet =%9.5f\n",Xco);
fprintf(fn," Refrigerant pressure at condenser outlet (kPa) =%8.3f\n",Prcon);
fprintf(fn," Refrigerant temperature at condenser outlet (C) =%8.2f\n", Trcon);
fprintf{fn," Refrigerant enthalpy at condenser outlet(kJ/kg) =%8.3f\n",Hrcon);
fprintf(fn," Refrigerant pressure at condenser inlet(kPa) =%8.3fin",Prdisch),
fprintf{(fn," Refrigerant temperature at condenser inlet(C) =%8.2f\n", Trcom);

fprintf{fn," Air temperature at evaporator outlet (C) =955.2f\n", Taco};

fprintf{fn," Air humidity ratio at evaporator outlet (C)  =%8.5f\n", Waeo);

fprintf{fn," Air temperature at condenser outlet (C) =%5.2\n", Tacout),

fprintf(fn," Dryer efficiency =%4.2f\n" Ed);

fprintf(fn," Air temperature at dryer outlet (C) =%5.2f\n", Tado),

forintf{fn," Air humidity ratio at dryer outlet =%48.5f\n",Wado);
ComWork = Wconv/MotorEff,

fprintf{fn," Compresser work (kW) =%8.4f\n",ComWork),
TotPower = ComWork+Fanpower(Mainput);

fprintf{fn," Total power of system (kW) =%8.4f\n", TotPower);

fprintf{(fn,” Total heat transfer in condenser (kW) =%8.4f\n",2*TotHeatC);

fprintf{fn," Total heat transfer in evaperature(kW) =%8.4f\n" 4*HeatEve};
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condsate = 3600%(Wado-Wainput)*Mainput;

fprintf(fn," Moisture extraction rate (kg/hr) =%8.4f\n", condsate),
COP =2*TotHeatC/ComWork;
fprintf(fn," Coefficient of performance of heat pump =%7.3f\n",COP);

SMER = condsate/TotPower;
fprintf{fn," Specific moisture extraction rate (kg/kWh)  =%7.3f\n",SMER);
printf(" Cop = %9.5f SMER= %9.5f\n",COP,SMER),
if(TTT>2)
{
printf(" System can not simulate with this condition\n");
fprintf{fn," System can not simulate with this initial condition\n");

}
felose(fn);

}

void system3(void)
{ float Tr9, Trmax, Trmin,Hrel,Hre2;
float SMER,COP,ComWork,condsate, TotPower,Xco,Hrcon,Hreva;
float Tainput, Wainput,Mainput, AirRH, Tacout, Taocon;
float Hre[5];
int stopa,stopb, TTT,stope,i,stopd,stope,j,iter;
char true;
float Amair,ReAir, Tamix, Wamix,Hamix, Tsuper, Tsucsat, Tadryi;
float RHdryi,Wadryi, TotHeatC ,RHic, Taic;
char name[12];
FILE *fn;

stopc = 0
while (stope < 2)
{

printf("Input name of data file : ");
scanf("%s",&name);
printf(" Input ambient air temperature( C) : ");
scanf("%f",&Tainput);
printf(* Input total air mass flow rate in system (kg/s):");
scanf{"%f" ,&Mainput);
printf{" Input ambient air relative humidity ratio (%) :");
scanf("%f",&AirRH);
printf(" Input refrigerant super heated temperature at compresser infet ( 0-30 C):

scanf("%f",& Tsuper);
printf(" Input refrigerant pressuer at compress outlet (kPa):");
scanf("%f",&Prdisch);
printf(" Input working air temperature at dryer inlet (C) : "');
scanf(" %f",&Tadryi),
printf(" Input working air relative humidity ratio at dryer inlet <0-50%> . "),
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scanf(" %f",&RHdryi);

printf{" Are all input constant correct? <Y/N>:");

scanf(" %s",&true);

if (true ==
stopc = 3;

}

fn = fopen(name,"w"};

fprintf(fn," SYSTEM 3 \n");

RHic = RHdryi;

Taic = Tadryi;

Wainput = 0.62198* AirRH*SPres( Tainput)/{(10132.5-AirRH*SPres( Tainput));
printf(" Tain = %5.2f Mai = %7.4f Wai = %8.5f\n", Tainput,Mainput, Wainput);

fprintf(fn,” Ambient air temperature =%5.2f ( C)\n", Tainput);
fprintf{fn," Total air mass flow rate in system =%7.4f (kg/s)\n",Mainput);
fprintf{fn," Ambient air relative humidity ratio =%3.1f(%) \n",AirRI);
fprintf(fn," Ambient air humidity ratio =%38.5f\n", Wainput);
fprintf{fn," Refrigerant super heated temperature inlet ~ =%5.2f ( C)\n", Tsuper);
fprintf{fn," Refrigerant pressuer at compress outlet =%7.2f (kPa)\n",Prdisch);

for (j=2;j<8;j++)

RHdryi = RHic;
Tadryi = Taic;
Wadryi =0, 62I98*RHdry1*SPres(Tadry1)/(10132 5-RHdryi*SPres(Tadryi));
Amair = Mainput*j/10;
ReAir = Mainput™( IO-j Y10,
fprintf(fn," \n");
fprintf(fn," Percent of return air =%5.2f(%)\n",ReAir*100/Mainput);
fprintf(fn," Percent of exhaust air =%5.2f(% )", Amair* 100/Mainput)

printf(* Mr Trsuc Hrcon Hreva Taco Tamix Wadryi Wamix\n");
iter =0,
stope =0;
Ed=0.75;
Tsucsat =Trs(479.55);
Tr9 = Tsucsat+Tsuper;
Trmin=T19,
Trmax = Tr9;
Prsuc =479.55;
while (stope < 2)
{
stopb=0;
stopd=0;
stopa=0;
while (stopb <2)
{
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Compresser{Tr9,Prsuc,Prdisch);
Tacout = Tadryi,
TotHeatC =0.0;
for (i=1;i<5;i++)

{

Condenser(Trcom,Mrcom/8,Prdisch, Tacout, Mainput/2, Wadryi);
Tacout =Taco;
Hre[i] = Enthalr(Trcon,Prcon, Xrout);
TotHeatC = TotHeatC +HeatCon;
}Hfori=1to5

Xco = Xrout;

Hrcon = (Hre[ 1]+Hre[2}+Hre[3]+Hrc[4])1/4;

dryer(Tadryi, Wadryi,Ed);

if (Tr9<=(Tado-1))

{

Evaporator(Tr9,Mrcom/4,Prsuc,Tado,ReAir/4,Wado);

Hreva = Enthalr(Treve,Preve, Xrout);

Wamix = {(Wainput*Amairt+Waeo*ReAir)/Mainput;
Hamix=(Amair*(Cpa*Tainputt Wainput*VaEn(Tainput)}+ReAir*
(Cpa*Taeot+Waeo*VaEn(Taeo))yMainput;

Tamix = (Hamix -2500.9862612*Wamix)/(Cpa+Wamix*1.8103987308);

if (Tamix > 50)

Tamix = (Hamix -2506.9997967* Wamix)/(Cpa+Wamix*1.6941431989);
printf{"%8.4f %7.3f %8.31 %38.3{" ,Mrcom,Tr9,Hrcon,Hreva),

printf(" %7.3f %7.3f %8.5f %8.5f\n", Taco, Tamix, Wadryi, Wamix);

}
if (Hrcon > Hreva)

{
Trmin="Tr9;
stopa =3,
if (stopd < 2)
{
Trmax =Tr9 +5.0;
Tr9 = Trmax;
}
3
else
{
Trmax = Tr9;
stopd =3;
if (stopa <2}
{
Trmin="Tr9 -5.0;
Tr9 = Trmin ;
}
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if ( Trmax > Tado)
{
Trmax = Tado -1;
stopd = 3;
}
if (Trmin <-20)
{
Trmin = -20;
stopa =3;
}
if ((stopd >2) && (stopa > 2))
Tr9 = (Trmax+Trmin)/2;
Prsuc = Prs(Tr9-Tsuper);
if (fabs((Hreva-Hrcon)* 100/Hrcon) <=0.1)

{
stopb =3;
}

if (fabs({Trmin-Trmax)*100/Tr9) <= 0.01)
{
stopb = 3;
}
} // while stopb < 2
if (fabs((Tamix-Taco)* 100/Tamix)<=0.75& & fabs((Wamix-Wadryi )* 100/Wamix)<=
2.5)
{

stope = 3;
TTT=0;
}
if (iter > 50)
{ stope = 3;
TIT=3;
}
iter =iter +1;
if (Tamix >Taco)
Tadryi = Tadryi +(Tamix-Taco)/2;
else
Tadryi = Tadryi -(Taco -Tamix)/2;
Wadryi = (Wamix+Wadryi)/2;
} // while stope <2
RHdryi = Wadryi*SPres(Tadryi)/((0.62198+Wadryiy*SPres(Tadryi));
fprintf{fn," Refrigerant mass flow rate (kg/sec) =%7.4f\n" Mrcom};
fprintf{fn," Vapor quality at evaporator inlet =%38.5f\n", Xrout);
fprintf{(fn," Refrigerant pressure at evaporator inlet (kPa) =%38.3f\n",Preve);
fprintf(fn," Refrigerant temperature at evaporator inlet{C) =%38.2f\n", Treve);
fprintf{fn," Refrigerant enthalpy at evaporator inlet(kl/kg) =%8.3fin" Hreva),
fprintf(fn," Refrigerant pressure at evaporator ouflet (kPa) =%8.3f\n",Prsuc),
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fprintf{fn," Refrigerant temperature at evaporator outlet(C) =%8.2f\n", Tr9);
fprintf(fn," Vapor quality at condenser outlet =%8.5f\n",Xco);
fprintf{fn," Refrigerant pressure at condenser outlet(kPa) =%8.3\n",Prcon);
fprintf{fn," Refrigerant temperature at condenser outlet(C) =%8.2f\n", Trcon);
fprintf{fn," Refrigerant enthalpy at condenser outlet(kJ/kg) =%8.3f\n" Hrcon);
fprintf(fn," Refrigerant pressure at condenser inlet (kPa) =%38.3f\n",Prdisch);
fprintf{fi," Refrigerant temperature at condenser inlet(C) =%8.2fin", Trcom);

fprintf(fn," Air temperature at evaporator outlet (C) =%35.2f\n", Taeo);
fprintf{(fn," Air humidity ratio at evaporator outlet (C)  =%8.5f\n", Waco),
fprintf(fn," Air temperatuer afier mixed (C) =%5.2f\n", Tamix);
fprintf(fn," Air humidity ratio after mixed =%8.5f\n", Wamix);

- fprintf(fn," Air temperature at condenser inlet (C) =%35.2fin", Taco),
fprintf(fn," Working air temperature at dryer inlet =%5.2f ( C) \n", Tadryi);
fprintf(fn," Working air relative humidity at dryer inlet  =%3.1f (%)\n", RHdryi);
fprintf{fn," Working air humidity ratio =%8.5f\n", Wadryi);
fprintf(fn," Dryer efficiency =%4.2f\n", Ed);
fprintf{(fn," Air temperature at dryer outlet (C) =%35.2f\n", Tado);
fprintf{fn," Air humidity ratio at dryer outlet =%8.5f\n", Wado);

ComWork = Wcom/MotorEff;
fprintf(fn," Compresser work (kW) =%8.4f\n",ComWork);
TotPower = ComWork+Fanpower(Mainput),
fprintf{fn," Total power of system (kW) =98.4f\n", TotPower);
{printf{fn," Total heat transfer in condenser (kW) =%8.4f\n",2¥TotHeat(C);
fprintf(fh," Total heat transfer in evaperature(kW) =%8.4{\n",4*HeatEve);
condsate = 3600*(Wado-Wadryi)*Mainput;
fprintf(fn," Moisture extraction rate (kg/hr) =%8.4f\n",condsate),
COP = 2*TotHeatC/ComWork;
fprintf{fn," Coefficient of performance of heat pump =067.3f\n",COP);

SMER = condsate/TotPower;
fprintf{fn," Specific moisture extraction rate(kg/kWh) =%7.3f\n",SMER);
printf{" Cop = %9.5f SMER= %9.5\n",COP,SMER),
if (TTT>2)
{
printf{" System can not simulate with this condition\n");
fprintf{fn," System can not simulate with this initial condition\n");
1
fprintf{(fn," \n");
} fiforj=1to0 8
felose(fn);
}

void system4(void)

{ float Tr9, Trmax, Trmin,Hrel,Hre2;
float SMER,COP,ComWork,condsate, TotPower,Xco,Hrcon,Hreva;
float Tamput, Wainput,Mainput,AirRH, Tacout,Taccon;
Hoat Hre[5];
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int stopa,stopb, TTT,stope,i,stopd,stope,j,iter;

char true;

float Amair,EvaAir, Tarmx ,Wamix, Hamix, Tsuper, Tsucsat, Exhaust;

float Bypass,Haam,Haby, Haev, TotHeatC, Tadryi, Wadryi, RHdryi, RHic, Taic;
char name[12];

FILE *fn;

stopc =0;
while (stopc <2)
{ .
printf(*Input name of data file : ");
scanf("%s",&name);
printf(" Input air temperature( C) : );
scanf("%f{" & Tainput),
printf(" Input air mass flow rate (kg/s):");
scanf(*%f",&Mainput);
printf(" Input air relative humidity ratio (%) "),
scanf("%f",&AirRH);
printf(" Input refrigerant super heated temperature at compresser inlet  0-30 C):
H);
scanf("%f",& Tsuper);
printf(" Input refrigerant pressuer at compress outlet (kPa):");
scanf("%{",&Prdisch);
printf(* Input working air temperature at dryer inlet (C): ");
scanf(" %t",&Tadryi);
printf(" Input working air relative humidity ratio at dryer inlet <0-50%> : ");
scanf(" %f",&RHdryi);
printf(* Input percent of exhaust air <0-30%> : "),
scanf(" %", &Exhaust);
printf(" Are all input constant correct? <Y/N>:");
scanf(" %s",&true);
if (true =="Y'[ftrue ="y")
stopc =3;
}

" fn = fopen(name,"w");

fprintf(fn," SYSTEM 4 \n");

Taic = Tadryi;

RHic = RHdryi;

Wainput = 0.62198* AirRH*SPres(Tainput)/(10132.5-AirRH*SPres(Tainput));
printf(” Tain = %35.2f Mai = %7.4f Wai = %38.5f\n", Tainput,Mainput, Wainput);

fprint{{fn," Ambient air temperature =%5.2f ( O\n", Tainput);
fprintf{fn," Total air mass flow rate in system =%7.4f (kg/s)n",Mainput);
fprintf(fn," Ambient air relative humidity ratio =%3.1f(%) \n",AirRH);
fprintf(fn," Ambient air humidity ratio =%8.5f\n", Wainput);

fprintf(fn," Refrigerant super heated temperature inlet ~ =%35.2f ( C)\n", Tsuper);
fprintf{fn," Refrigerant pressuer at compress outlet =%7.2f (kPa)\n", Prdisch);




Amair = Mainput*Exhaust/100;
for (j=3;j<8;j++)

{

Tadryi = Taic;
RHdryi = RHic;
Wadryi = 0.62198*RHdryi*SPres(Tadryi)/(10132.5-RHdryi*SPres(Tadry1));
EvaAir = Mainput*j/10;

if (EvaAir > (Mainput-Amair))

EvaAir = Mainput - Amair;

Bypass = Mainput-EvaAir-Amair;
if (Bypass <0.0)

Bypass = 0.0;

Tsucsat =Trs(479.55);

Tr9 = Tsucsat+Tsuper;

Trmin = Tr9;

Trmax = Tr9;

Prsuc = 479.55,
fprintf(fn,"\n");
fprintf(fn," Percent of bypass air
=%3.1f{%)\n",Bypass*100/Mainput),
fprintf(fn," Percent of return air

)

Tamix = Tainput;
Wamix = Wainput;

stope =0;
iter = 0;
Ed=0.75;
printf(" Mr Trsuc Hrcon Hreva
while (stope < 2)
{
stopb = 0;
stopa =0;
stopd =0;
while (stopb < 2)
{

Compresser(Tr9,Prsuc Prdlsch)
TotHeatC = 0.0;
Tacout = Tadryi;
for (i=1;1<5;1++)
{

Taocon =Tacout;
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=%3.11(%)\n",EvaAir* 100/Mainput)

Taco Tamix Wadryi Wamix\n");

Condenser{Trcom,Mrcom/8,Prdisch, Taocon,Mainput/2, Wadry1);

Tacout =Taco;

Hreli] = Enthalr(Trcon,Prcon, Xrout);

TotHeatC =TotHeatC+HeatCon;

} Hfori=1t05
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Xco = Xrout;

Hrcon = (Hre[ 1 H-Hre[2)+Hre[3]+Hrc[4])/4;

dryer(Tadryi,Wadryi,Ed);

if (Tr% <(Tado-1))
{
Evaporator(Tr9,Mrcom/4,Prsuc, Tado,EvaAir/4,Wado),
Hreva = Enthalr(Treve,Preve, Xrout);
Wamix = (Wainput*Amair+ Waco*EvaAir+ Wado*Bypass)/Mainput;
Haam = Cpa¥*Tainput+Wainput*VaEn(Tainput);
Haev = Cpa*Taeot+Waco*VaEn(Taeo);
Haby = Cpa*Tado+Wado*VaEn(Tado);
Hamix=(Amair*Haam+EvaAir*Haev+Bypass*Haby)/Mainput;
Tamix = (Hamix -2500.9862612*Wamix){Cpa+Wamix*1.8103987308);
if (Tamix > 50)

Tamix = (Hamix -2506.9997967*Wamix)/(CpatWamix*1.6941431989);
printf("%8.4f %7.3f %8.3f %8.3f" Mrcom,Tr9,Hrcon,Hreva);
printf(" %7.3f %7.3f %8.5f %8.5f\n",Taco,Tamix, Wadryi,Wamix);
)

if (Hrcon > Hreva)
{
Trmin = Tr9;
stopa = 3;
if (stopd < 2)
{
Trmax = T19 +5.0;
Tr9 = Trimax;
}
}
else
{
Trmax = T19;
stopd =3;
if (stopa <2)
{
Trmin=Tr9 -5.0;
Tr9 = Trmin,;
}
)
if ( Trmax > Tado)
{
Trmax = Tado -1;
stopd = 3;
}
if (Trmin < -20)

{
Trmin = -20;
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stopa = 3;
}
if ((stopd > 2)&&(stopa > 2))
Tr9 = (Trmax+Trmin)/2;
Prsuc = Prs(Tr9-Tsuper),
if (fabs((Hreva-Hrcony*100/Hrcon) <= 0.1)
stopb = 3;
if (fabs((Trmin-Trmax)*100/Tr9) <= 0.01)
stopb = 3;
} // while stopb <2
if (fabs((Tamix-Taco)*100/Tamix)<=0.75 && fabs{(Wamix-Wadryi}* 100/Wamix)
<=2.5)

{
stope = 3;
TTT =0;
}
if (iter > 50)
{
stope = 3;
TTT=3;
}

iter = itert+1;
if (Tamix > Taco)
Tadryi =Tadryi+(Tamix-Taco)/2;
else
Tadryi = Tadryi -(Taco-Tamix)/2;
Wadryi = (Wamix+Wadryi)/2;
} // while stope <2
RHdryi = Wadryi*SPres(Tadryi)/((0.62198+Wadryi)*SPres(Tadryi}));

fprintf(fn," Working air temperature at dryer inlet =965.2f ( C) \n", Tadryi);
fprintf{fn," Working air relative humidity at dryer inlet  =%3.1{ (%)\n",RHdryi);
fprintf(fn,” Working air humidity ratio =%8.5f\n", Wadryi);
fprintf{fn," Percent of exhaust air =%3.1{(%)\n",Exhaust);
fprintf{fn," Refrigerant mass flow rate (kg/sec) =%7.4f\n" Mrcom);
fprintf{fn,"” Vapor quality at evaporator inlet =%38.5f\n", Xco);

fprintf{fn," Refrigerant pressure at evaporator inlet (kPa) =%38.3f\n",Preve),
fprintf{fn," Refrigerant temperature at evaporator inlet(C) =%38.2fn", Treve),
fprintf(fn," Refrigerant enthalpy at evaporator inlet(kJ/kg) =%8.3f\n" Hreva);
forintf{fn," Refrigerant pressure at evaporator outlet (kPa) =%8.3f\n",Prsuc);
fprintf(fn," Refrigerant temperature at evaporator outlet(C) =%38.2{\n",T19);
fprintf{fnn," Vapor quality at condenser outlet =%8.5f\n", Xrout);
fprintf{fn," Refrigerant pressure at condenser outlet(kPa) =%8.3f\n",Prcon);
fprintf(fn," Refrigerant temperature at condenser outlet(C) =%38.2f\n", Trcon);
fprintf(fn," Refrigerant enthalpy at condenser outlet(ki/kg) =%8.3f\n",Hrcon);
fprintf(fn," Refrigerant pressure at condenser inlet (kPa) =%8.3f\n" Prdisch);
fprintf{fn," Refrigerant temperature at condenser inlet{(C) =%8.2\n", Trcom);
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fprintf{(fn," Air temperature at evaporator outlet (C) - =%5.2f\n", Taeo);
fprintf(fn," Air humidity ratio at evaporator outlet (C)  =%8.5f\n", Waeo);
fprintf(fn," Air temperatuer after mixed (C) =%5.2f\n", Tamix);
fprintf(fn," Air humidity ratio after mixed =%38.5f\n", Wamix);
fprintf(fn," Air temperature at condenser inlet (C) =%5.2f\n", Taco);
fprintf{fn," Dryer efficiency =%4.2f\n" Ed);
fprintf(fn," Air temperature at dryer outlet (C) =%5.2f\n", Tado);
fprintf(fn," Air humidity ratio at dryer outlet =%8.5f\n",Wado);
ComWork = Wcom/MotorEff,;
fprintf{fn," Compresser work (kW) =%8.4f\n" ,ComWork);
| TotPower = ComWork+Fanpower(Mainput);
fprintf(fn," Total power of system (kW) =%8.4f\n", TotPower);
fprintf(fn," Total heat transfer in condenser (kW) =%8.4f\n",2*TotHeat(),
fprintf(fn,” Total heat transfer in evaperature(kW) =%28.4f\n",4*HeatEve);
condsate = 3600*(Wado-Wadryiy*Mainput;
fprintf(fn," Moisture extraction rate (kg/hr) =%8.4f\n",condsate),
COP = 2*TotHeatC/ComWork;
fprintf(fn," Coefficient of performance of heat pump =%7.3f\n",COP),

SMER = condsate/TotPower;
fprintf(fn," Specific moisture extraction rate(kg/kWh) =2%7.3f\n",SMER);

printf(" Cop = %9.5f SMER= %9.5f\n",COP,SMER);

if (TTT > 2) .
{
printf(" System can not simulate with this condition\n");
fprintf{fn," System can not simulate with this initial condition\n");
}
fprintf{fn,"\n");

y fforji=1t0 8
fclose(fn);

}

void configaration{void)
{

printf{" configaration \n");
3

void main{void)
{

votd configaration(void);
void system1(void),
void system2(void);
void system3(void);
void system4(void);
char choice,answer,chack;
answer ='y";
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while ( answer ="y") {

clrser();

printf("n"Y;

printf{(" WELLCOME TO HEAT PUMP SIMULATION PROGRAM. \n");

printf(" THERE ARE FIVE CONFIGERATION OF HEAT PUMP SYSTEM. \
nn); )

printf{(" AFTER SHOWN YOU ABOUT THE FIVE SYSTEM ALREADY. \n")

printf(” YOU MUST BE CHOOSE ONE OF THE SYSTEMS TO BE

SIMULATE \n");
printf(" AND THEN INPUT INITIAL VALUE WHICH REQUIDED BY THE
SYSTEM \n");
configaration();
printf(" A system I\n");
printf(" B system 2\n");
printf(" C . system 3\n'");
printf(" D system 4\n");
chack =T

while (chack =="'T") {
printf{ " Choose one system <A,B,C OR D> : "); scanf("%c",&choice);
switch (choice) {
case "a"
case'A"; {system1(); chack="F'; break;};
case 'b":
case 'B": {system2(); chack="F" ;break;};
case 'c:
case 'C": {system3(); chack="F';break;};
case 'd";
case 'D" {system4 (), chack="F;break;};
default : { printf(" Sorry it is no this system. Try again. \n");
delay(1000};
}
}
}
printf{" Do you want to choose the other system<Y/N>? : ");
scanf("%s",&answer),
/I scanf("%c" &answer);
if {(answer=="Y")|(answer=="y')}
answer ='y';
}
printf(" GOOD BYE ");
}

//Program Air and Refrigerant Properties (airrepro.cpp)
// Use in Program Heat Pump Air Dryer Simulation
#include<math.h>
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#include<conio.h>

#define Cpa 1.0069787 // kl/kg X

#define Pi 3.141592654

#define ID 0.0079 //inside diameter of tube (m)

#define OD 0.0095 //outside diameter of tube (m)
#define Kf 0.237 // Thermal conductivity of fin (kW/m.X)
#define Kc 0.401 // Thermal conductivity of Tube (kW/m.K)
#define Tspace 0.0254 // Tube space (m)

#define Rspace 0.01905 //Row space (m)

#define thick 0.00015 // Thickness of fin (m)

#define dw 0.0001 // Thickness of condensate film (m)
#define MotorEff 0.8 // Motor efficiency

#define Head 0.2 // Pressure head of fan (in)

#define PD 78.97 // piston displacement (cc/rev)

#define Cr 0.05 // Clearance volume of compresser
#define speed 1500 //speed of compresser (RPM)

// Modified Bassel function of the second kind of order 0
float BasKO(float x)
{
float K0,a0,al,a2,a3,a4,a5,a6,a7,a8,Ka Kb;
if(x<1.0)
{
a0 = 1.63669045238;
al =-13.1294969274;
a2 = 83.83857315;
a3 =-36593461292;
ad =952.55602973;
a5 =-1487.8824589;
a6 = 1366.0370768;
a7 =-678.5814022;
a8 = 140.59517109;
Ka = a0+al*x+a2*pow(x,2)+a3*pow(x,3)+ad*pow(x,4);
Kb = a5*pow(x,5)+ab6*pow(x,0)+a7*pow(x,7)+a8*pow(x,8);
KO = exp(Kat+Kb);
}
else
{ a0 =10.8725858774,
al =-2.2338571083;
a2 =0.7513282356;
a3 =-0.3406164863;
a4 =0,1030602956;
a5 =-0.0198964208;
a6 =0.22919408; // x10E-2
a7=-0.136678; // x10E-3
a8 =0.28638; //x10E-5
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Ka = ab+al*x+a2*pow(x,2)+a3*pow(x,3)+a4*pow(x,4)+ a5*pow(x,5);
Kb = (a6*pow(x,6))/100+(a7*pow(x,7))/1000+(a8*pow(x,8))/100000;
KO =exp(Kat+Kb); '

return KO;

}

// Modified Bassel function of the second kind of order 1
float BasK 1(float x)
{
float K1,a0,a1,a2,a3,a4,a5,a6,a7,a8,a9,Ka,Kb;
if(x<0.5)
{
a0 = 5.4840404427,
al =-107.601215912;
a2 = 1938.0859243;
a3 =-22107.978507;
ad = 155808.4237,
a5 =-690555,72918;
a6 = 1925685.3467,
a7 =-3274359.087,
a8 = 3098162.2475,
a9 = -1249520.3236;
Ka = a0+al*x+a2*pow(x,2)+a3*pow(x,3)+ad*pow(x,4),
Kb = a5*pow(x,5)+a6*pow(x,6) +a7*pow(x,7)+a8*pow(x,8)+a9*pow(x,9);
K1 =exp(KatKb);
}
else
{ a0 =2.2460668724,
al =-4.9078379047,
a2 =3.9009681107;
a3 =-2.6188842872;
a4 = 1.1381435515;
a5 =-0.315682746;
a6 =0.0538130288;
a7=-0.0051278227,
a8 =0.2088223; //x10E-3
Ka = a0+al*x+a2*pow(x,2)+a3*pow(x,3)+ad*pow(x,4+ad5*pow(x,5);
Kb = a6*pow(x,6)+a7*pow(x,7)+(a8*pow(x,8))/1000,
K1 = exp(Kat+Kb);
IR
return K1;
}

/{ Modified Bassel function of the first kind of order 0
float BasIO(float x)
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{
float 10,a0,al,a2,a3,a4,a5,a6,a7,a8,1a,Ib;

a0 =1.0001461109,

al =-0.0026913316,

a2=0.261626435,

a3 = -0.0209803336;

ad = 0,0350951425;

a5 =-0.0101579615;

a6 = 0.34780949; //x10E-2

a7 =-0.4989208; //x10E-3

a8 =0.429491; //x10E-4

Ia = a0+al*x+a2*pow(x,2)+a3*pow(x,3)+ad*pow(x,4 H+aS*pow(x,5);
Ib =(a6*pow(x,6))/100+(a7*pow(x,7))/1000+(a8*pow(x,8))/10000;

10 = Ta+Ib;

return 10

}

/f Modified Bassel function of the first kind of order 1
float BaslI1(float x)
{
floatI1,a1,a2,a3,a4,a5,a6,a7,a8,a9,Ia,Ib,Ic;
al =0.5002221259,
a2 =-0.15605542; //x10E-2
a3 =0.0664345021;
a4 = -0.49423708; //x10E-2
a5 =0.61227429; //x10E-2
a6 =-0.14967267; //x10E-2
a7 =0.4354661; //x10E-3
a8 = -0.547089, //x10E-4
a9 =0.42301; //x10E-5
Ia= al*x+(a2*pow(x,2))/100+a3 *pow(x,3)+{ad*pow(x,4))/100;
Ib= (a5*pow(x,5))/100+{a6*pow(x,6))/ 100+(a7*pow(x,7))/ 1000,
Ie = (a8*pow(x,8))/10000+(a9*pow(x,9))/100000;
11 =Ta+Ib+lc;
return I1;

}

//Saturated Pressure of Air (kPa)
float SPres(float Temp)
{ float Psat,a0,al,a2,a3;
if (Temp < 0.0)
{

a0= 2894.6589479;
al=-0.0102409252;
a2=-615436.77782,
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=.0.568068: //x10E-4
Psat = (exp((a0+al*Temp+a2/(Temp+273.15)+a3*Temp*Temp* pow(10,-4))/100))
/1000;
}

else
{
a0=29.633770557,
al=-6342.0782998;
a2=-0.012354472,
a3—0.124745; //x10E-4
Psat= (exp(aO+al/(Temp+273.15)+a2*Temp+a3*Temp*Temp*pow(10,-4)))
/1000,
}

return Psat;

}

// Latent heat of water vapor (kJ/kg)

{float VaHfg(float Temp)

{ floata0,al,a2,Hfg;
a0 = 2500.3472418;
al =-2.3097986793;
a2 =-1.1934245; //x10E-3
Hfg = a0+al*Temp+a2*Temp* Temp/1000;

return Hfg;
}

/fWater Vapor Enthalpy (kJ/kg)
float VaEn(float Temp)
{ {float Hvapor,a0,al;
if (Temp <= 50)
{ a0=2500.9862612,
al=1.8103987308;
}
else { a0=2506.9997967,
al=1.6941431989,
35
Hvapor = a0+al*Temp;
return Hvapor;

}

//Saturated Air Enthalpy(kl/kg)
float SAEn(float Temp)
{ float Hsat,Ws;
Ws = 0.62198*SPres(Temp)/(101.325-SPres{ Temp));
Hsat = Cpa*Tempt+Ws*VaEn(Temp);
return Hsat;




}

/fAir Density (kg/cu.m)

float Aden(float Temp)

{ float Tabs,Den;
Tabs = 273.15+Temp; ’
Den =-0.0025879116+353.86883558/Tabs;
return Den;

}

//Air Viscosity (Pa.s)
float AVis(float Temp)
{ float Tabs,vis,via,vib;
Tabs =273.15+Temp;
via = -0.3786653551+(0.83299503%Tabs)/100;
vib = 51.025091658/Tabs-(0.4917*Tabs*Tabs)/100000;
vis = (via+vib)/100000;
return vis;

}

//Air Thermal Conductivity (kW/m”2.K)

float Acond(float Temp)

{ float Tabs,k,K1,K2;
Tabs =273.15+Temp;
K1 =0.0255707998+(0.190511%Tabs)/10000-2.5646511164/Tabs;
K2 = (0.347*T'abs*Tabs)/10000000;
k = (K1+K2)/1000.0;

return k;
}

//Air Prandtl Number
float APr{float Temp)
{ float Pr;
Pr = Cpa*AVis(Temp)/Acond(Temp),
return Pr;

}

{//Air Saturated Temperature (C)
float AirTs(float Ta,float Wa)
{ float Ts,Ps,Pas,TO,Ws;
Ws =0.62198*SPres(Ta)/(101.325-SPres(Ta));
if (Wa== W5s)
Ts=Ta,
else if (Wa <= Ws)
{
Ps=101.325%¥*Wa/(0.62198+Wa);
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TO =-60.0;
Pas= SPres(Ta);
while ((fabs(Ps-Pas)*100.0/Ps) >= 0.005)
{
Ts = (T0+Ta)2.0;
Pas= SPres(Ts);

if (Ps<Pas)
Ta=Ts;
else
T0 = Ts;
}
¥
clse
{
TO =Ta+20.0;

Ps=101.325*Wa/(0.62198+Wa);
Pas= SPres(Ta);
while ((fabs(Ps-Pas)*100.0/Ps) >= 0.005)
{
Ts =(T0+Ta)/2.0;
Pas= SPres(Ts);
if (Ps<Pas)
TO =Ts;
else
Ta=Ts;
}

)

return Ts;

/fThermal Conductivity of Condensate Water (kW/m K)
float Kw{float Tw)
{ float K; _
K=0.5692594282+0.0018348036*Tw-0.0000072789*Tw*T'w;
K =K/1000.0;
retumn K;

//Refrigerant Satureted Temperature (C)
float Trs(float Prsat)
{ float Pln,Temp,Ts1,Ts2;

Pln = log(Prsat);

if (Prsat <=450)

Tst = 155.10569973+17.964916623*PIn-1.535616 197*PIn*Pln;
Ts2 = 0.2742315294*pow(Pin,3);
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}

else
{

Ts1=128.72856782-+32.527426225*PIn-4.1746580803*PIn*Pln;
Ts2 =0.4318660934*pow(Pin,3);

}

Temp = (Ts1+Ts2)-273.15;

return Temp;

}

//Refrigerant Saturated Pressture (kPa)
float Prs(float Temp)
{ float Psat,Tabs,Ps1,Ps2;

Tabs= Temp+273.15;

if ( Tabs <270)

{
Psl =497.94679151+16.213753299*Temp+0.1998327692*pow(Temp,2);

Ps2 = (0.10760997*pow(Temp,3))/ 100+(0.19556* pow(Temp,4))/100000.0;
Psat = Ps1+Ps2;
}

else

{
Psl = 15217.0775583-211.12930964*Tabs+1.1631978428*pow(Tabs,2);

Ps2 = -(0.3133446 1*pow(Tabs,3))/100+(0.35968*pow(Tabs,4))/100000.0;

Psat = Ps1+Ps2;
}

return Psat;

}

//Refrigerant Vapor Density (kg/cu.m)
float Rdeng(float Ts)
{ float dens,denl,den2;
if (Ts <=0.0)

{ .
denl = 21.275333596+0.6702091101*Ts+(0.83057891*Ts*Ts)/100;

den2 = (0.504987*pow(Ts,3))/10000.0+(0.1401 *pow(Ts,4))/1000000.0;
dens = denl+den2;

}
else if (Ts <= 40)

{
denl = 3.0547622236+0.0315597485*Ts-(0.1029784* Ts*Ts)/1000;

den2 = -(0.5994*pow(T’s,3))/1000000.0;
dens = exp(deni-+den2);

}

else




{
denl = 3.3246206559+0.0105232094* Ts+(0.510871*Ts*Ts)/1000;

den2 = -(0.73921 *pow(Ts,3))/100000.0-+(0.395*pow(T's,4))/10000000.0;
dens = exp(denl+den2);
) _

return dens;

}

//Refrigerant Liquid Density (kg/cu.m)
float Rdenl(float Ts)
{ float dens,deni,den2;
if (Ts <=10.0)

{
denl = 1795.8016606-0.4303333333%(Ts+273.15),

den2 = -(0.53144078*(Ts+273.15)*(Ts+273.15))/100;
dens = denl+den2;
}

- else if( Ts<60)

{
denl = 1285.0384314-3.4629190014*T's-(0.36149291*T's*Ts)/100;

den2 = -(0.1461429*pow(Ts,3))/1000;
dens = denl+den2;

}

else

{
denl = 1489.2488181-14.259393696*Ts+0.1871460678*Ts*Ts;

den2 = -(0.12737736*pow(Ts,3))/100;
dens = denl+den2;

}

return dens;

}

/fRefrigerant Vapor Specific Heat (kl/kg K)
double RCpg(float Ts)
{ double Cp,Tk,C1,C2;

Tk = Ts+273.15;

if (Tk <270)

{
C1=-7.4042596332+0.0770467341*Tk-(0.2957402*Tk*Tk)/1000;
C2 = (0.3964*pow(Tk,3))/1000000.0;

Cp = exp(C1+C2);

}

else

{
C1=7.392267268-0.0742416024*Tk+(0.215078*Tk*Tk)/1000;

C2 = -(0.1716*pow(Tk,3))/1000000.0;
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Cp = exp(C1+C2);
}

return Cp;

}

//Refrigerant Liquid Specific Heat (kJ/kg K)
float RCpl(float Ts)
{ float Cp,C1,C2;
if (Ts<0.0)
{
C1 =1.1703075446+(0.26482143*Ts)/100;
C2 = (0.178571*Ts*T's)/10000;
Cp=CI+C2,
3
else
{
C1 =1.1763512787+(0.232024*Ts)/100;
C2 =(0.51499*Ts*1's)/100000.0+(0.7332*pow(Ts,3))/1000000.0;
Cp=Cl1+C2;
!

return Cp;

}

//Refrigerant Liquid Viscosity (Pa.s)
float Rvisl{float Ts)
{ float vis,v1,v2;
if (Ts <=0.0)
{
vl =236.02281609-1,585873435*Ts+0.0202812826 *Ts*Ts;
v2 = (0.1524907*pow(Ts,3))/1000+(0.29167*pow(Ts,4))/100000.0;
| :

else
{ |
vl =23576208114-1.7288894477*Ts+0.0134578073*Ts*Ts;
v2 = (-0.40939*pow(Ts,3)-0.13971*pow(Ts,4))/100000.0;
y
vis = (v1+v2)/1000000.0;
return vis;

}

/fRefrigerant Vapor Viscosity (Pa.s)
float Rvisg(float Ts)
{ float vis,v1,v2;

if (Ts <0.0)

{ .
vl =11.93580400678+0.0508535906*Ts+(0.2063889*Ts*Ts)/ 1000;
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v2 = (0.18519*pow(Ts,3))/100000.0;
}

else
{ .
vl =11.9357597423+0.0391733869*Ts+(0.15907627*Ts*Ts)/100;
v2 = -(0.381493*pow(T’s,3))/10000+(0.308*pow(Ts,4))/1000000.0;
}

vis = (v1+v2)/1000000.0;

return vis;

}

/[Refrigerant Vapor Thermal Conductivity (kW/m.K)
float Rcong(float T's)
{ float K, Tabs,K1,K2;
Tabs =Ts+273.15;
if (Tabs <270)
{
K=-18.10+0.1450357143%*Tabs-(0.1607143*Tabs*Tabs)/1000;
}
else if (Tabs <=320)
K=9.489+0.06*Ts;
else
{
K1=-11.8840309428+1.2320856667*Ts-0.0215257143*Ts*Ts;
K2 =+0.1333333%pow(Ts,3)/1000;
K =(K1+K2);
}
K =K/1000000.0;
return K;

}

/Refrigerent Liquid Thermal Conductivity (kW/m.K)
float Reonl{float Ts)
{ float K, Tabs;
Tabs = Ts+273.15;
if (Tabs < 270)
{

}

if (Tabs< 320)

K =100.227037723-0.5024732143*T's+(0.892857*Ts*Ts)/ 10000,
else :
K=114.547858978-1.4292356667*Ts+0.0195971429*Ts*1s-0.1333333*pow(Ts,3)
/1000;

K = 235.80666667-0.4962857143*Tabs;

K= K/1000000.0;
return K;




}

//Refrigerant Liquid Prandtl Number

float PrRI(float Ts)

{ float Pr;
Pr=Ryvisl(Ts)*RCpl(Ts)/Rconl(Ts);
return Pr;

}

//Refrigerant Vapor Prandt] Number
float PrRg(float Ts)
{ float Pr;
Pr= Rvisg(Ts)*RCpg(Ts)/Rcong(Ts),
return Pr;

}

/[Latent heat of Refrigerant (kJ/kg)
float RHfg(float Tr)
{ float Hfg, Tk,a0,al,a2,a3,a4,ha hc;
Tk=273.15+Tr;
if (Tk <=270)
{
a0 =204.59744187;
al =-0.7968280651;
a2 =-0.30758767; //x10E-2
a3 =-0.194358; //x10E-4
ha = a0+al*Tr+ (a2*Tr*Tr)/100;
he = (a3*pow(Tr,3))/10000,
Hfg = hathc;
)
else if (Tk <=330)
{ a0 =204.59717478;
al =-0.7967967404;
a2 =-0.33926041; //xI0E-2
a3 =-0.67099; //x10E-5
a4 =-0.2922; //x10E-6
ha = a0+al*Tr+ (a2*Tr*Tr)/100;
he = (a3*pow(Tr,3))/100000+ (ad*pow(Tr,4))/1000000.0;
Hfg = hathc; ‘
}
else
{
a0 =-722.97098571;
al =54.001380565;
a2 =-1.2137302380;
a3 =0.0118557354;
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a4 =-0.439091; // x10E-4
Hfg = a0+al*Tr+a2*Tr*Tr+a3*pow(Tr,3 Y+ad*pow(Tr,4)/10000;
}

return Hfg;

}

/1 Saturated Liquid Refrigerant Enthalpy(kJ/kg)
float Rhsatl(float Tr)
{ float Rh,R1,R2;
if (Tr <= 0.0)
{
R1=141.78322772+0.8906728632*(Tr+273.15);
R2 ~(0.444826*(Tr+273.15)*(Tr+273.15))/1000;
Rh=RI+R2; '
}

else

R1=418.4462+1.0953722722*Tr+(0.68500924*Tr*Tr)/100;
R2 = -(0.125604* pow(Tr,3))/1000+(0.10606*pow(Tr,4))/100000;
Rh=R1+R2;
}
return Rh;

}

//Saturate Vapor Refrigerant Enthalpy(kJ/kg)
float Rhsatg(float Tr)
{ float Rh,R1,R2;
if (Tr<0.0)
{ .
R1=446.740721+0.9158732906%(Tr+273.15),
R2 = (-0.9896978*(Tr+273.15)*(Tr+273.15))/1000;
Rh=RI1+R2;
}

else

{
R1=622.94362248+0.4313054991*Tr-(0.77266742% Tr*Tr)/100;

R2 = (0.1466347*pow(Tr,3))/1000-(0.13263*pow(Tr,4))/100000;
Rh=RI+R2;
}
return Rh;

}

//Refrigerant Enthalpy(kJ/kg)
float Enthalr(float Tr,float Pr,float Xout)
{ float Hr,Tsat;

Tsat = Trs(Pr);




if (Xout>=0.0)&&(Xout<=1.0))
Hr = Rhsatl(Tr)+Xout*RHfg(Tr);
else if (Xout > 1.0)

Hr = Rhsatg(Tsat)+RCpg(Tsat)*fabs(Tr-Tsat);
else Hr = Rhsatl{Tsat)-RCpl(Tsat)*fabs(Tsat-Tr);

return Hr;
}

float Prdrop( float Tr,float Mr,float L,int j)
// Single Phase Refrigerant Pressuer Drop (kPa)
{ float DP,Ve,Re,Den,Ff Frc,Frp,Reciv;
char chack;
if (1<2)
{
Re = 4.0*My/(Pi*ID*Rvisl(Tr));
Den = Rdenl(TT);
Ve = 4.0*Mr/(Pi*ID*ID*Den);
3
else
{
Re = 4.0*Mr/(Pi*ID*Rvisg(11));
Den = Rdeng(Tr);
Ve = 4.0*Mt/(Pi*ID*ID*Den),
3

if (Re <=2300)
Ff = 64/Re;
else
{
/I Friction facter of Refrigerant in single phase
chack ='T"; '
Frp = 0.316*pow(Re,-0.25);

while (chack I="F")
{
Reciv = 2.0*log1 0(Re*pow(Frp,0.5))-0.8;
Fre = 1.0/pow(Reciv,2.0);
if (fabs(Fre-Frp) <= 0.0000005)

- chack="F"

Frp =Frc;
}

Ff=Frc;

}

DP = Ff*L*Den*pow(Ve,2)/(ID*20600);
return DP;
}
float BendSp( float T'r,float Mr,int j,int Typ)
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// Single Phase Refrigerant Pressuer Drop (kPa)
{ o
float DP,Ve,Den,Ff:
if (j<2)
{
Dén = Rdenl(Tr);
Ve = 4, 0*Mr/(Pi*ID*ID*Den);,
}
else
{
Den = Rdeng(Tr);
Ve = 4.0*Mr/(Pi*ID*ID*Den);
}
if (Typ=—=1) Ff=1; // Elbows 90 or 180
if (Typ=2) Ff=24; // Tees branch flow
if (Typ==3) Ff=0.9; // Tees line flow
DP = Ff*Den*pow(Ve,2)/2000;
return DP;
3}

float RcPdrop(float Tr,float Mr,float L,float Xo,float Xi)
//Two Phase Refrigerant Pressure Drop in Condenser(kPa)
{
float Pdrop,dPdzf,dPdzin,Deni, Vi,Gi,Rev,Gv,dPz1,dPz2,x1,Gv2, Xm,dxdz;

Xm = (Xo+Xi)/2.0,
Vi = Rvisl(Tr)/Rvisg(Tr);
Deni=Rdeng(Tr)/Rdeni(Tr);
Gi = 4.03*Mr/(Pi*ID*ID);
Gv = Gi1*Xm;
Rev = Gv*ID/Rvisg(Tr);
Gv2 = Gv*Gv/(Rdeng(Tr)*ID);
xl = 1-Xm;
dPzl = pow(Vi,0.1)*pow(x1/Xm,0.9)*pow(Deni,0.5);
dPz2 = 1.0+2.85*pow(dPz1,0.523);
dPdzf = -0.09*Gv2*pow(Rev,-0.2)*dPz2*dPz2,
dxdz = (Xo-Xi)/L;

dPdzm= (Gv*Gv/Rdeng(Tr))*dxdz*(2*Xm+(1-2*Xm)*(pow(Deni,1.0/3.0)+pow

(Deni,2.0/3.0))-2*x1¥Deni);

Pdrop = (dPdzf+dPdzm)*1./1000.0;
return Pdrop;

}
float BendTpC(float Tr,float Mr,float Xi)

{
float dP,Vgb,Lb,Cdb,Rev,denv,fb;
' Lb= 0.0235619;
Cdb=10.015;

268




269

-denv = Rdeng(Tr);
Rev = 4.0*Mr/(Pi*ID*Rvisg(Tr));
Veb = 4*Mr*Xi/(Pi*ID*ID*denv);
fb = 803.52*pow(Rev,0.5)/(exp(0.215*Cdb/ID)*pow(Xi,1.25)*1000000);
dP = fb*Lb*Vgb*Vgb*denv/(2000%ID);
return dP;

}

float RePdrop(float Tr,float Mr,float 1.,float Xo,float Xi)
/Two Phase Refrigerant Pressure Drop in Eveporator (kPa)
{ float Pdrop,Gi,fm Kfg, Vm,Xm Rev;

Kfg = fabs(Xo-Xi)*RHfg(Tr)/(9.81*L),

KXm = (Xo+Xi)/2.0;

Vm = Xm/Rdeng(Tr)}+(1-Xm)/Rdenl(Tr);

Gi = 4.0*Mr/(Pi*1D*ID);

Rev= Gi*ID/Rvisl(Tr);

fim = 0.0185*pow(Kfg,0.25)*pow(Rev,-0.25);

Pdrop = (fm+((Xo-Xi*IDY(Xm*L)Y*Gi*Gi* Vm*L/(1000*ID};

return Pdrop;

}

float SucTp(float Tr,float Mr,float L,float Xo,float Xi)
/ITwo Phase Refrigerant Pressure Drop in Eveporator (kPa)
{ float Pdrop,fm Kfg,Vin,Xm,Rev;
Kfg = fabs(Xo-Xiy*RHfg(Tr)/(9.81*L);
Xm = (Xo+Xi)/2.0,
Vm = Xm/Rdeng(Tr)+(1-Xm)/Rdenl(Tr);
#1 Gi=3526.979*Mr; 4/(Pi*ID*ID) ID= 1.9cm
Rev=67.01261*Mr/Rvisl(Tr); // Gi*ID
fim = 0.0185*pow(Kfg,0.25)*pow(Rev,-0.25);
Pdrop=(fm+((Xo0-Xi)*0.019)/(Xm*L))*3526.979*Mr*3526.979*Mr*Vm*L/
(19);
return Pdrop;

}

float BendSuc(float Tr,float Mr,float Xi)
{ .
float dP,Vgb,Rev,denv,fb;

// Lb= 0.074613; = PI*(5*1D/2)/2

i Cdb = 0.0475; = 5*ID/2

denv = Rdeng(Tr);

Rev =67.012608*Mi/Rvisg(Tr), //4/(PT*ID})

Vb = 3526.979348*Mr*Xi/denv, //4/(PT*ID*ID)

fb = 803.52*pow(Rev,0.5)/(exp(0.5375 Y pow(X1,1.25)*1000000);
//0.5375=0.215*Cdb/ID

dP = 0.0019635*b*Vgb*Vgb*denv; // 0.0019635=Lb/(2000*ID)
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return dP;

}

float HRsp(float Tr,float Mr,float Ta,float L,int )
// Heat Transfer coefficient of Refrigerant in single phase (kW/m"2.K)
{ float Hc,Re Nu,Gz,
if (j >=2)// gas phase
{
Re=4.0*Mr/(P1*ID*Rvisg(Tr));
if (Re<2100)
{
Gz = Re*PrRg(Tr)*ID/L;
Nu = 1.86*pow(Gz,1/3);
}
else if (Re<10000) A _
Nu=0.116*(pow(Re,2.0/3.0)-125.0Y*pow(PrRg(Tr),1.0/3.0)*(1.0+pow(ID/1.,2.0/3.0});
else
{
if (Tr>Ta)
Nu = 0.023*pow(Re,0.8)*pow(PrRg(11),0.3);
clse
Nu = 0.023*pow(Re,0.8)*pow(PrRg(Tr),0.4);
}

He = Nu*Rcong(Tr)/1D;
¥
else
{ //liquid phase
Re=4.0¥Mr/(Pi*ID*Rvisl(Tr));
if (Re<2100)
{
Gz = Re*PrRITr)*ID/L,
Nu = 1.86*pow(Gz,1/3);
}
else if (Re<10000)
Nu=0.116*(pow(Re,2.0/3.0)-125.0Y*pow(PrRI(Tr),1.0/3.0)*(1.0+pow(11D/L,2.0/3.0));
else
{ if (Tr>Ta)
Nu = 0.023*pow(Re,0.8)*pow(PrR1(Tr),0.3);
else
Nu =0.023*pow(Re,0.8)*pow(PrRI(11),0.4);

1
He =Nu*Rconl(Tr)/ID;
1
return He;

}
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float HrconTp(float Tr,float Mr,float Xm)
// Two Phase Heat Transfer coefficient of Refrigerant in Condenser(kW/m"2.K)
{ float Rvisg(float Tr);
float PrRi(float Tr);
float Rvisl(float Tr);
float Reonl(float Tr);
float Rdenl(float Tr);
float Rdeng(float Tr);
float He,F1,F2,Rel, Gir, Xtt, Xxi, Vi,De,Nu,Xmax,HL,;

Kmax=0.5;
if (Xm > 0.9)
{ Xmax =Xm,;
Xmn=40.9,
}
if (Xm <0.1)
{ Xmax =Xm,
Xm=0.1;

Gir = 4.0*Mr/(PI*ID*ID);
Rel= (1.0-Xm)*Gir*ID/Rvisl(Tr);
De = Rdeng(Tr)/Rdenl(Tr);
Vi = Rvisl(Tr)/Rvisg(Tr),
Xxi= (1.0-Xm)y Xm;
Xit= pow(Xxi,0.9)*pow(De,0.5)*pow(Vi,0.1);
F1 = 0.15*(1.0/Xtt+2.85* pow(Xtt,-0.476));
if (Rel <50)

F2 = 0.707*PrRI(Tr)*pow(Rel,0.5);
else if (Rel<1125)

F2 = 5.0*PrRI(Tr)+5.0*log(1+PrRI(Tr)*(0.09636*pow(Rel,0.5 85)-1));
clse

F2 = 5.0*PrRY(Tr)+5.0*log(1+5.0*¥PrRI(Tr))+2.5*10g(0.003 13*pow(Rel,0.812));

if (F1<1)

Nu = PrRI(Tr)*pow(Rel,0.9)*F1/¥2;
else

Nu = PrRI(TrY*pow(Rel,0.9)*pow(F1,1.15)/F2;
He = Nu*Reonl{Tr)/1D;

if ( Xmax>0.9)
{
HL = BRsp(Tr,Mr,Tr-10,0.1,0);
He = (Xmax-0.9)*(HL-Hc)/0. 1+Hc;

if (Xmax <0.1)

{
HL = HRsp(Tr,Mr,Tr-10,0.1,0);
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Hc = Xmax*(He-HL)/0. 1+HL;
}
return He;
}
float Hreva(float Tr,float Mr,float Xo,float Xi float L)
//Two Phase Heat Transfer Coefficient of Refrigerant in Evaporator (kW/m”2.K)
{ float He,Kff,Gl,Rel;
Gl = 4.0*Mr/(Pi*ID*ID),
Rel= GI*¥ID/Rvisl(Tr),
Kff = fabs(Xo-Xiy*RHfg(Tr)L;
He = 0.018487*Rconl{Tr)*pow(Rel,0.8)*pow(K{T,0.4)1D;
return He;

}

/1 Specific heat of hot fluid (kW/K)
float Ch(float Tr,float Mr,float Ta,float Ma,float Wa,int j)
- {float C,Cpr,Cpv;
if (j<2)
Cpr = RCpl(Tr);
else
Cpr = RCpg(Tr);
if (Ta <=50)
Cpv=1.8103987308;
else
Cpv =1.6941431989,
if (Tr>Ta)
C = Mr*Cpr;
else
C =Ma*Cpa+tMa*Wa*Cpv,
return C;

}

// Specific heat of cold fluid (kW/K)
float Ce(float Tr,float Mr,float Ta,float Ma,float Wa,int j)
{ float C,Cpr,Cpv;
if (j<2)
Cpr =RCpl(Tr);
else
Cpr=RCpg(Tr);
if (Ta <=50)
Cpv=1.8103987308;
clse
Cpv =1.6941431989;
if (Tr >Ta)
C =Ma*CpatMa*Wa*Cpv,
else




C = Mr*Cpr;
return C;
}
// Minimum specific heat (kW/K)
float Cmin(float Tr,float Mr, float Ta,float Ma,float Wa,int j)
{ float C,
if (Cc(Tr,Mr, Ta,Ma,Wa,j)<= Ch(Tr,Mr,Ta,Ma,Wa,j))
C=Cc¢(Tr,Mr,Ta,Ma,Wa,), '
else
C = Ch(Tr,Mr,Ta,Ma,Wa,j};
return C;
}
// Two phase minimum specific heat (kW/K)
float CminTp(float Ta,float Ma,{loat Wa}
{ float C,Cpv;
if (Ta <= 50.0)
Cpv = 1.8103987308;
else
Cpv =1.6941431989;
C=Ma*Cpat+Ma*Wa*Cpv,
return C;

}

/f Maximum specific heat (kW/K)
float Cmax(float Tr,float Mr,float Ta,float Ma,float Wa,int j)
{ float C; '
if (Ce(Tr,Mr,Ta,Ma,Wa, j)<= Ch(Tr,Mr,Ta,Ma,Wa,j))
C= Ch(Tr,Mr,Ta,Ma,Wa,j);

else
C = Ce(Tr,Mr,Ta,Ma,Wa,j);
return C;
3
//[Cmin/Cmax

float Ceff{float Tr,float Mr,float Ta,float Ma,float Wa,int j)
{ float C,

C = Cmin(Tr,Mr,Ta,Ma,Wa,j)yCmax(Tr,Mr,Ta,Ma,Wa,j);

return C;

}
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M54 K 2.1 HAMTNABINUMNTLINa09UBITLULTA 1

No. | DL | Ma | asmmwedow | MER | SMER | cop | sdalith | emadh | emadunioseuuds
(kg/s) | Qungll Anua | kg |(kekWh) 3la | 1ol |peuAUIRS | Tdin Wdin
t | high | 09466 | 292 | 00175 | 618 | 1310 | 3.329 | 3.969 | 0.750 25.0 413 0.0155
2 09086 | 237 | 0.0168 | 574 | 1288 | 3.454 | 3.700 | 0.755 21.3 37.7 0.0141
3 | Low |09370| 29.1 | 00177 | 584 | 1249 | 3.314 | 3.931 | 0.746 25.0 412 0.0159
4 0.9050 | 24.1 | 00170 | 5.66 | 1264 | 3.367 | 3.701 | 0.772 21.5 38.0 0.0143
5 | nigh | 0.8232 | 29.8 | 0.0180 | 585 | 1.278 | 3.209 | 3.973 | 0.603 25.3 429 0.0156
6 0.7974 | 240 | 00167 | 531 | 1247 | 3.370 | 3.653 | 0.604 21.1 38.6 0.0137
7 | Low | 08189 | 30.6 | 00176 | 563 | 1235 | 3.230 | 3.956 | 0.605 254 43.1 0.0157
8 07974 | 235 | 00167 | 478 | 1.122 | 3.367 | 3.658 | 0.603 21.1 38.3 0.0137

LT




M1519 N 2.1 HENITNARBINUMITZIINBIUDITSUUA 1 (7B)

No. |smmeennimines esanuduesn |mshnnudusen mﬁﬁmmmﬁum’ﬁ a1 NMEIA
AU nnneumsaed | mnnewanwed | sunilvsmesd | aowmswmwes

Nl AN | A guvgll | Anudy | gl | anudu | guvgll | anuau | gangil
1 37.1 | 00173 | 1779 | 485 1634 | 41.7 1063 | 27.1 683 10.1
2 334 | 0.0158 | 1672 | 45.1 1550 | 38.2 1000 | 237 655 8.7
3 370 | 0.0176 | 1786 | 48.8 1649 | 418 1066 | 27.0 688 10.4
4 | 338 | 00161 | 1693 | 458 | 1564 | 408 | 1013 | 240 | 663 9.1
5 382 | 0.0176 | 1807 | 496 1673 | 43.1 1078 | 27.8 682 | _10.1
6 | 343 | 00156 | 1687 | 454 | 1566 | 387 | 1002 | 238 | 649 8.4
7 386 | 00176 | 1802 | 49.8 | 1669 | 43.1 | 1076 | 281 678 9.9
8 346 | 0.0154 | 1687 | 454 1566 | 387 1002 | 238 650 8.5

SLT




A5 W 2.2 HANSNAADINUMTL1a09UB95TUN 2

No. | DL Ma gamziindon MER | SMER | COP frda vl pamefunsoseuue
(kgfs) | BUNDN T (kg/h) | (kg/kKWh) 3 tler Lide | quvigd -
1 high 1.009 30.2 0.0205 10.51 2.120 4.014 4.322 0.634 51.3 0.0205
2 0.904 25.0 00186 | 816 | 1.651 | 3.675 | 4.174 0.766 44.9 0.0186
3 | low | 1.005 30.5 0.0207 | 9.4t 1836 | 3.675 | 4.346 0.778 504 0.0207
4 0.913 24.5 0.0183 7.76 1.612 3.764 4.065 0.752 445 0.0183
5 high 1.000 30.8 0.0203 0.68 1.887 3.707 4.355 0.776 50.5 0.0203
6 0.819 24.8 00183 | 7.72 1.630 | 3.639 | 4.133 0.605 45.9 0.0183
7 low 0.866 30.0 0.0208 8.76 1.797 3.694 4.250 0.626 51.1 0.0208
8 0.826 - 247 0.0183 7.56 1.604 3.706 4.104 0.608 45.7 0.0183

0LT




A58 W 2.2 KANTNARBIRUNITEIA0IULTZULN 2 (71D)

No. | ewmmeenvn  |eimseenanduil|msiiniuduesn msinnudusen [asianududh| smshanududh
LECRATIEE TUisined nnaeumsaises | snaewauwed | Sunlliiswes | meumnsaiwed

gl A guUnYll | sy pungll | ANWAY | gamgl | ANNAY| qungll anudu | gangi
1 | 445 | 002341 325 | 00229 | 2045 | 569 1874 509 | 1202 | 343 722 19.9
2 | 391 {00211 | 296 | 00196 | 1976 | 512 | 1822 444 | 1183 | 298 760 177
3 | 442 | 00233 | 329 | 00229 | 2016 | 568 | 1847 501 | 1195 | 34.1 721 20.1
4 | 390 | 00207 | 294 | 00195 1961 | 512 | 1807 440 | 1177 | 295 759 17.6
5 44.1 0.0230 32.9 0.0227 2012 57.1 1845 499 1189 34.1 714 20.0
6 | 399 | 00209 | 295 | 00196 | 2001 | 5LI 1851 451 | 1192 | 300 763 17.6
7 44.6 0.0236 326 0.0230 2078 56.5 1903 50.5 1227 342 744 20.0
8 39.8 0.0208 29.4 0.0195 1991 50.7 1839 45.0 1190 29.9 759 17.6

LLT




MTNH 2.3 Wﬁﬂ?iﬂﬂﬁﬁ]dﬁﬂﬂ’l‘ig‘ﬁ?ﬂﬂﬁ‘l}ﬂﬁ5251[11‘?1 3

No. | DL | Ma AmIziIadou %RAR | MER | SMER Cop frde I dgew) a1 nBU@IEeT
(kg/s) | qungil AL (kg/h) | (kg/kWh) Pcom Pfan Taci Waci

] 1.352 30.6 00210 58 11.59 2284 3398 4.299 0.779 22 0.0229
2 1.36] 293 | 00217 61 12.58 2.390 3512 4,498 0.765 333 0.0267
3 | hish |_L187 282 0.0194 67 8,87 1724 3.498 4377 0.766 32,1 0.0240
4 L173 25.1 0.0188 64 9.00 1859 3,502 4.099 0,742 289 00215
5 1.076 25,0 0.0188 71 788 1,591 3.495 4209 0.744 299 0.0222
6 1181 313 0.0190 ) 11.00 2.180 3,108 4,266 0.782 2.2 0.0231
7 1365 29.1 0.0208 61 1110 2,142 3.538 4425 0.760 33,3 0.0256
8 low |_L191 28.5 0.0199 66 8.53 1,667 3,579 4355 0,762 0.4 00238
9 1124 245 0.0186 65 8.45 1757 3,468 4.038 0767 28.5 0.0208
10 1071 24.3 0.0186 71 1.64 1.553 3,557 4,156 0761 297 0,0226
1 1.163 257 0.0190 52 .04 1747 3,443 3,987 0.617 268 0.0197
12 1.134 24.6 0.0187 53 7.56 1635 3,380 4,023 0.602 26.1 0.0206
12 | hish {_Ll10L 25.1 0.0189 57 1.86 1.724 35]3 3,948 0.608 273 0.0202
14 1.012 24.0 0.0180 61 8.26 1.836 3,435 3,899 0.602 273 00196
15 0.892 24.1 0.0183 67 6.18 1,371 3,378 3897 0.612 26.6 0.0194
16 1.099 24.1 0.0182 33 6.46 1.446 3,469 3867 0.604 25.5 0.0193
i Li2] 25.3 0.0193 56 759 1,636 3,514 4030 0.610 277 0.0217
18 low |_L106] 24.3 0.0183 59 8,17 1772 3,364 4,013 0.600 274 0.0197
19 0.893 235 0.0180 67 6.16 1348 3,379 3.956 0.609 259 00193

8LC




A5 W 2.3 HANTNARBIAUMTLIR0URITZULN 3 (91D)

No. |omdundosen| enimesnsn | emdeensn  |mshanudusenlmsinmubueen| mehnamubud avnnuEudh
LH eloteuuds | Suluswed | mnsoumsaed | vinaewawsed | BunTusmed | aewmsmwed
guunil AT NN AU | Taco | Waeo |amndu|gunad |anudu| gamgll | anwdu qungll | anwedu | qungd

11 476 100220 | 417 | 00253 | 314 | 00241 | 2026 | 549 | 1861 | 481 | 1211 [ 32.5 759 19.3
2 | 496 | 002671 437 | 00203 | 330 100280 | 2121 | 567 | 1959 | 500 | 1265 | 338 793 207
2 | 480 | 00240 | 428 | oo0261 | 320 | 00248 | 2068 | S48 i 1919 | 482 | 1236 | 323 779 195
4 | 438 loo215| 388 100236 | 289 100219 | 1920 | 508 | 1795 | 450 | 1169 | 294 752 17.4
s | 450 | o022 | 404 | 00242 | 298 [ 00228 | 1976 | 525 | 1850 | 458 | 1200 | 302 770 18.0
6 | 475 | 00231 | 414 | 00257 | 314 | 00224 | 2006 | 546 | 1855 | 482 | 1212 | 328 760 193
7 | 496 | 00256 | 439 | 00279 [ 332 100267 | 2121 | 566 | 1966 : 499 | 1264 | 336 793 20,5
8 | 482 o023 | 432 | o025 | 320 | Q0244 | 2075 | 549 | 1924 | 485 | 1240 | 325 779 197
9 | 433 | 00208 | 385 | o028 | 285 | Qo212 | 1913 | 510 | 1787 | 445 | 1162 [ 20 746 17.1
10| 451 | 0026 | 407 | 00246 | 301 | 00232 | 1985 | 526 | 1860 | 460 | 1203 | 30.1 770 17.9
Wl 423 loore7 | 376 | 00217 ¢ 270 | 00193 | 1848 | 502 | 1706 | 428 | 1100 | 280 704 157
121 416 100204 | 376 | 00222 | 268 100201 . 1826 | 493 | 1710 | 426 | 1105 [ 274 712 154
13| 420 ooz | 379 |o00222 | 274 00200 1877 | 506 | 1738 | 436 | 1118 | 283 716 16,0
14 | 428 100196 | 377 | 00219 | 272 100199 | 1878 | S02 | 1758 | 434 | 1133 | 279 731 15.9
151 419 | 00194 | 375 | oo213 | 269 | 00193 | 1845 | 490 | 1726 | 427 | 1113 | 275 719 154
6| 406 100193 | 365 00210 | 260 1001851 1794 | 487 | 1680 | 417 | 1084 | 266 700 14.8
171 435 | 00217 | 385 | 00236 | 277 | 00214 | 1896 | 509 | 1758 | 440 | 1134 | 239 723 16.5
18 | 428 looto7 | 278 |oo0219 | 273 100200 | 1874 | 506 | 1754 | 433 | 1131 | 28] 728 16.0
19 413 | 00193 | 369 | 002[3 i 262 | 00191 : 1830 | 489 | 1711 | 422 | 1102 | 269 713 150

6LT .




MITN N 2.4.1 Nﬂﬂ'l'i‘l"lﬂﬁﬂﬁﬁ)ﬂﬂ“lizﬁ‘lﬁﬂﬂ‘llﬂdigﬂﬂﬁ 4

No. | DL | Ma | aanezuiaden | %BAR | %RAR | MER | SMER | COP sl [emedhaoweuaes
(kg/s) | quugil Ay (kg/h) | (kg/KWh) soder | 1ol | gl ATy
1 1592 | 285 | 00204 | 14 58 1075 | 2056 | 3237 | 4460 | 0.767 280 | 00215
2 1532 | 280 | 00197 | 12 55 8.97 1859 | 3539 | 4072 | 0750 | 204 | 00212
3 | high | 1573 | 294 | 00197 | 12 56 1067 | 2121 | 3415 | 4288 | 0741 307 | 00223
4 1313 | 271 | 00196 | 25 67 12020 | 2352 | 3343 | 4385 | 0726 | 365 | 00269
5 1528 | 292 | 00184 | 24 66 1379 | 2705 | 3453 | 4355 | 0744 | 389 | 0.0283
6 1621 | 303 | 00204 | 20 68 1439 | 2734 | 3606 | 4506 | 0758 353 | 00262
7 1313 | 273 | 00187 | 25 67 1007 | 2197 | 3467 | 4316 | 0724 | 358 | 0.0263
8 | low | 1490 | 273 | 00193 | 22 65 1360 | 2689 | 3530 | 4332 | 0724 | 376 | 0.0276
9 1617 | 297 | 00204 | 20 68 1424 | 2686 | 3.604 | 4548 | 0756 | 358 | 0.0276
10 1253 | 246 | 00185 | 8 53 7.39 1606 | 3408 | 3.866 | 0738 | 272 | 0.0192
11 1258 | 252 | 00194 | 6 62 7.78 1599 | 3365 | 4075 | 0788 | 277 | 00205
12 1170 | 253 | 00193 | 6 56 7.13 1497 | 3400 | 398 | 0772 | 282 | 0.0206
13 | high | 0988 | 254 | 00196 | 18 69 681 1406 | 3261 | 4077 | 0767 33.0 | 00228
14 1078 | 255 | 00195 | I2 71 771 1563 | 3439 | 4166 | 0766 | 312 | 00220
15 1260 | 262 | 00195 | 11 7] 9.57 1914 | 3530 | 4243 | 0757 3.2 | 00231

08¢



A5 W 2.4.1 HAMINARBINUMTZSa8uBeszUUR 4 (10)

No. | DL Ma | @nmzuindsy | %BAR | %RAR | MER | SMER | COP saddiih | sadirewauad
(kgfs) | QUMY AT (kg/h) |(kg/kWh) sila | 1wle | quugd AN
16 1271 | 252 ] 00192 | 25 68 1050 | 2051 | 3511 § 4365 | 0755 38.4 0.0298
17 | ning | 1323 | 250 | 00190 | 22 69 1123 | 2185 | 3413 | 4385 | 0756 40.5 0.0301
18 1516 | 250 | 00189 | 14 70 12.87 | 2384 | 3611 | 4638 | 0760 35.9 0.0287
19 .19 | 246 | 00188 8 55 704 | 1495 | 3402 | 3940 | 0768 27.2 0.0195
20 1.174 | 253 | 00194 9 51 642 | 1363 | 3308 | 3933 | 0773 29.3 0.0206
21 1337 | 249 | 00191 8 59 798 | 1628 | 3416 | 415 | 0787 26.9 0.0202
22 1203 | 252 | 0.0194 6 55 657 | 1394 | 3.440 | 3939 | 0770 28.2 0.0202
23 1253 | 250 | 0.0190 6 61 766 | 1593 | 3362 | 4031 | 0779 27.6 0.0203
24 | low | 0993 | 254 | 00195 | 18 69 678 | 1414 | 3302 | 4034 | 0763 2.8 0.0226
25 1142 | 255 1 00195 | 13 69 753 | 1524 | 3.440 | 4201 | 0737 30.4 0.0223
26 1192 | 256 | 00193 | 10 73 861 | 1728 | 3502 | 4205 | 0779 30.8 0.0228
27 1255 | 251 | 00192 | 25 69 981 | 1932 | 3383 | 4340 | 0737 38.6 0.0298
28 1200 | 250 | 00191 | 22 69 1063 | 2070 | 3412 | 4376 | 0738 40.3 0.0306
29 1308 | 250 | 00190 | 12 73 1005 | 1942 | 3539 | 4410 | 0768 32.9 0.0248
30 | nigh | 1216 | 27.1 | 00189 | 15 50 770 | 1682 | 337 | 3962 | 0613 28.6 0.0213

18¢




1579 H 2.4.1 HAR1SNAR0IRUMTEia0duDeTzULf 4 (AD)

No. | DL | Ma | @nmzuinden | %BAR | %RAR| MER | SMER | COP fArda i pmeneunuey

(kefs) | gaungil T (kg/h) | (kg/kWh) 3 e 1e QUUYN -~
31 1235 | 279 | 00198 51 7.46 1605 | 3.307 | 4.047 0.598 29.5 0.0216
32 1294 | 29.1 | 00198 | 9 56 9.26 1920 | 3398 | 4202 0.620 30.1 0.0222
33 | high | 0944 | 275 | 00175 | 21 68 7.01 1514 | 3.081 | 4.026 0.603 31.4 0.0220
34 0995 | 26.1 .| 00184 | 17 70 761 | 1661 | 3345 | 3.970 0.609 31.0 0.0215
35 1133 | 267 | 00194 | 13 69 773 1610 | 3392 | 4188 0613 317 0.0231
36 1218 | 267 | 00187 | 15 50 7.26 1601 | 3225 | 3938 0.597 278 0.0207
37 1300 | 28.1 | 00201 | 8 56 9.18 1972 | 3456 | 4038 0.619 29.5 0.0220
38 | low | 1208 | 280 | 00193 | 8 51 730. | 1548 | 3218 | 4.1i5 0.605 29.3 0.0218
39 0914 | 27.1 | 00179 | 22 69 6.90 1495 | 3.130 | 3.992 0.619 313 0.0219
40 1146 | 273 | 00198 | 14 69 7.0 1460 | 3.477 | 4225 0.607 316 0.0225
41 1177 § 255 | 00190 | 12 48 8.34 1912 | 3311 | 3760 0.602 27.0 0.0200
42 1175 | 254 | 00190 | 8 48 7.17 1591 | 3238 | 3.896 0.610 213 0.0193
43 | nigh | 1204 | 252 | oot91 | 7 54 732 1599 | 3381 | 3981 0.595 26.7 0.0197
44 1039 | 245 | 00185 | 17 54 6.93 1552 | 3.067 | 3877 0.591 284 0.0207
45 1101 | 246 | 00187 | 15 57 7.63 1685 | 3.197 | 3940 0.592 28.5 0.0204

[4:14




AN K 2.4.1 HANTNAARIIUATLII00IVBITEUUR 4 (WD)

No.| DL | Ma | @nmsuinden | %BAR ! %RAR | MER | SMER | COP frda v amadnouAULeT

(kgfs) | qunnil AvNAU kg/h) | (kg/kKWh) swla | 1ole | gamgd AT
46 111 | 248 | 00189 8 59 7.60 1635 | 3355 | 4.039 | 0.608 28.3 0.0205
47 | nigh | 0836 | 242 | 00183 | 23 69 561 1243 | 3132 | 3906 | 0.606 29.2 0.0215
48 0882 | 242 | 00183 | 16 72 5.84 1293 | 3271 | 3.889 | 0624 29.7 0.0205
49 0952 | 24.1 .| 00182 | 11 73 633 1364 | 3368 | 4019 | 0.622 28.5 0.0203
50 1173 | 259 | 00187 | 12 48 6.63 1475 | 3073 | 3892 | 0601 274 0.0201
51 L12g | 251 | 00191 51 681 | 1531 | 3313 | 3854 | 0598 27.0 0.0196
52 1159 | 249 | 00189 6 54 6.87 1543 | 3481 | 3850 | 0.604 26.5 0.0197
53 1009 | 257 | 00184 | 18 70 7.19 1567 | 3361 | 398 | 0.608 31.2 0.0211
54 | tow | 1017 | 243 | 00185 | 17 55 6.83 1524 | 3066 | 3.887 | 0.606 28.1 0.0206
55 1.078 | 247 | 00186 | 15 57 7.44 1676 | 3227 | 3.842 | 0597 28.6 0.0201
56 1.110 | 249 | 00190 8 58 7.19 1565 | 3.39% | 3978 | 0614 28.2 0.0205
57 0823 | 241 | 00183 | 22 70 5.35 1183 | "3.118 | 3909 | 0612 29.4 0.0214
58 0882 | 241 | 00182 | 16 72 5.79 1260 | 3.91 | 3974 | 0.623 29.9 0.0202
59 0956 | 24.1 | 00182 | 1l 73 6.29 1339 | 3353 | 4077 | 0.623 282 0.0206

£8¢




A1514 W 2.4.2 HAN1TNAABINUNTEIa0sunassuuh 4

NO lomisdusiown| ewmmeenan | emwesnnn  [aisianuusenmsinimbussn mehnnudud| arshanudud
LA miasouute | SuilTdsmed | vnasumsmwes | vwnneumwei | SwnTlsmes | eeumsmaef

qaingil AU aungil A QUi anua | anudu | gamgl | Avwdu| gamgd | anudu | qemgll | ardu | gungd

1 452 | 00215 | 407 | 00234 ! 277 | 00219 | 2021 | 550 | 1888 | 483 | 950 | 246 | 914 | 220
s | 442 | o022 | 403 | 00228 | 274 | 00210 ] 1892 | 519 | 1750 | 450 | 1131 | 293 | 894 17.2
3 460 | 00223 | 415 | 00242 | 293 | 00226 | 1938 | 537 | 1799 | 469 | 1172 | 311 844 18.7
4 | 498 | 00269 | 439 | 00205 | 209 | 00272 | 2065 | 556 | 1957 | 497 | 1224 | 320 | 853 19.3
5 517 | 00283 | 459 | 00308 | 317 | 00204 | 2119 | 570 | 2001 | 515 | 1257 | 337 ! 870 | 206
6 509 | 00262 | 452 | 00287 | 324 | 00273 | 2129 | 573 | 1995 | 513 | 1276 | 342 | 900 | 212
7 492 | 00263 | 437 | 002861 293 | 00262 | 2040 | 549 | 1940 | 490 | 1207 | 314 | 845 18.6
8 503 | 00276 | 445 | 00301 | 307 | 00284 | 2082 | 562 | 1971 | 503 | 1234 | 325 | 863 19.8
o | s23 | 00276 | 466 | 00301 | 336 ! 00280 | 2173 | 584 | 2044 | 527 | 1205 | 350 | 903 | 220
10 | 415 100192 | 376 {00208 | 253 | 00185 | 1784 | 489 | 1678 | 424 | 1071 | 267 | 783 154
11 1 433 | 00205 | 392 | 00222 | 280 | 00205 | 1885 i 50.1 | 1771 | 440 | 1136 | 285 | 827 17.5
12 | 430 | 00206 | 300 | 00223 | 268 | 00201 | 1862 | 500 | 1756 | 435 | 1116 | 280 | 808 16.6
13 | 457 | 00228 | 412 | 00247 | 274 | 00223 | 1942 | SL1 | 1847 | 463 | 1150 j 29.1 | 819 17.1
14 | 462 | 0020 | 415 | 00240 292 | 00221 1981 | 516 | 1876 | 465 | 1186 | 30.1 849 18.4
s | 471 | 0021 | 422 | 00252 | 31 | oo23s | 2028 | 530 | 1912 | 476 | 1221 | 313 | 878 19.7

V8¢



A5 W 2.4.2 HANTINABBANUNTES1809U0ITEUV 4 (D)

NO lomdduniowy| eimdeenin | oimaeenein  asirswidusenmaianudusen mshanubud a5vhauEuedh
1A edomuts | S swed | snnoumsaaed | vnnoweues | SunlTmmes | asumwsmaed

QLY A1uBu | gaingl Ay RH A | annudu | gangd | anwdu | qengll | anudu | qaingd | Anweu | qungdl
16 | s27 | 00208 | 474 | 00321 315 | 00298 | 2216 | 564 | 2117 | 518 | 1305 | 333 | 901 | 205

7 | s32 | oosol | 478 | 00325 | 327 | o003l | 2263 | 574 | 2163 | sa6 | 1326 | 337 | 924 | 212
s | 533 | 00288 | 479 | 00311 | 355 | 00302 | 2313 | 580 | 2196 | 535 | 1381 | 351 | 971 | 23.1
1o | 417 | ootes | 378 | oo211 | 255 | 00187 | 1794 | 498 | 1686 | 429 | 1076 | 269 | 789 . 157
20 | 432 | 00206 | 396 | 00221 | 262 | 00195 | 1855 | 489 | i757 | 442 | 1101 | 276 | 794 | 160
21 | 423 | 00202 | 383 | 00218 | 26.8 | 00200 | 1835 | 503 | 1714 | 433 | 1110 | 27.7 | 819 16.6
v | 420 | 00202 | 393 | 00217 | 268 | 00196 | 1857 { 497 | 1751 | 437 | 1113 | 279 | 807 | 166
01 | 429 | 00203 | 389 | 00220 | 27.5 | 00203 | 1868 | 49.7 | 1750 | 436 | 1126 | 282 | 821 17.2
ot | as6 | 00226 | 411 | 00245 | 273 | o022t | 1932 | 509 | 1837 | 454 | 1141 | 288 | 815 | 17.0
55 | a6t | 00223 | 418 | 00242 1 203 | 00223 | 1976 | 518 | 1870 | 464 | 1179 | 300 | 847 | 18.3
56 | 466 | 00228 | 419 | 00248 | 309 | 00234 | 2015 | 527 | 1899 | 47.1 | 1212 | 309 | 872 | 194
27 ' 527 | 00208 | 477 | 00320 | 317 | 00302 | 2215 | 565 | 2116 | 516 | 1307 | 332 | 901 | 204
s | 530 | 00306 | 478 | 00329 | 324 | 00314 | 2248 | 565 | 2144 | 523 | 1329 | 338 | 921 | 212
20 | 497 | 00248 | 447 | 00269 | 329 | 00259 | 2150 | 554 | 2033 | 500 | 1286 | 326 | 916 | 21.0
20 | 435 | 00213 | 393 | 00230 | 255 | 00200 | 1813 | 503 | 1747 | 442 | 1071 | 276 | 762 | 155

1514




AN H 2.4.2 HANINAADN UM TE§1009U052ULH 4 (79)

NO |omaduatoson| owmesnan | oimeeensin  |[asinnudusenjmsiianuiBusen msimnududh | ahanudud
TR wissouuds | BunTusmed | vnnoumsamed | nnaewawwed | Sulusmes | seumsmaed

qunil AN qungil AR gangil AT | ATy geingi | A | qamgd | A | qungd | anmdu | quvgll
31 | 444 | 00216 | 404 | 00233 | 272 | 00209 | 1861 | 505 | 1764 | 450 | 111t | 287 1 795 16.8
32 | 456 | 00222 | 409 | 00241 | 291 | 00219 | 1910 | 518 | 1794 | 463 | 1152 | 303 826 18.4
33 | 450 ] 00220 1 402 100240 | 263 | 00213 | 1879 | 508 | 1763 | 453 | 1012 | 286 | 788 162
34 | 449 | 00215 | 299 | 00236 | 270 | 00212 | 1903 | 509 | 1785 | 453 | 1129 | 286 807 16.7
35 | 470 | 00232 | 426 | 00250 | 303 | 00234 | 1993 | 532 | 1891 | 472 | 1195 | 308 849 18.8
36 | 425 | 00207 | 386 | 00223 | 246 | 00100 | 1773 | 49.1 | 1677 | 432 | 1056 | 270 | 752 149
37 | 449 | 00220 | 403 | 00240 | 289 | 00219 | 1896 | 522 | 1782 | 458 | 1142 | 298 821 18.1
38 | 443 | 00218 | 403 | 00234 | 272 | 00212 | 1855 | 502 | 1756 | 449 | 1106 | 286 | 792 16.6
39 | 449 | 00219 | 400 | 00240 | 261 | 00211 | 1880 | SI.1 | 1768 | 452 | 1112 | 285 790 16.2
40 | 466 | 00225 | 425 | 00242 7 297 00225 | 1964 | 530 | 1862 | 472 | 1176 | 306 | 840 18.7
41 | 414 | 00200 | 368 | 00220 | 237 | 00186 | 1756 | 480 | 1665 | 423 | 1042 | 260 | 749 14.3
42 | 418 | 00193 | 378 | 00210 | 251 | 00181 | 1796 | 488 | 1700 | 427 | 1069 | 267 | 773 15.2
43 420 0.0157 38.0 0.0214 26.2 0.0191 1821 49.2 1714 43.0 1093 |- 272 794 159
44 42.4 0.0207 38.0 0.0225 244 0.0192 1800 48.9 1707 42.6 1069 264 764 14.6
45 43.0 0.0204 38.5 0.0223 25.6 0.0195 1839 49.2 1743 43.8 1088 27.1 781 154

08¢ -




A1 K 2.4.2 HANITNARBLNUANTEI1ADW09TZULR 4 (A1)

NO | o1nsduaseteu ! wnimesnen | emweenln  |[msshanuduesnimsiwnuidueen msinnubud | msienududn
s wisseuuwds | B Tiswe? | vneeumisame? | swnaoweuses | SundTdiswes | esumseawed
QURYN -y QNN ad | gamgu A | sy qumMu | AN | guiugy | AN | qEMgu | ANNdY | gl
46 | 433 | 00205 | 388 | 00224 | 270 | 00201 | 1873 | 500 | 1765 | 444 | 1117 | 280 | 807 16.4
47 | 429 | 00215 | 385 | 00233 | 247 | 00197 | 1821 | 487 | 1725 | 433 | 1081 | 268 | 774 14.8
43 | 433 | 00205 | 390 | 00224 | 263 | 00199 | 1867 | 500 | 1765 | 436 | 1107 | 274 | 797 15.7
49 | 435 | 00203 | 392 | 00222 ] 275 | 00202 | 1889 | 502 | 1780 | 445 | 1132 | 28.1 817 16.6
50 | 418 | 00201 | 380 | 00217 | 240 | 00190 | 1759 | 481 | 1664 | 423 | 1044 | 263 | 747 14.3
51| 418 | 00196 | 378 | 00213 | 251 | 00184 { 1797 | 488 | 1701 | 426 | 1069 | 266 | 774 152
52| 418 | 00197 | 379 | 00213 | 260 | 00188 | 1811 | 494 | 1705 | 427 | 1084 | 270 | 789 15.7
53| 446 | 00211 | 400 | 00231 | 269 | 00207 | 1898 | 509 | 1785 | 452 | 1124 | 284 | 803 16.6
sa | 422 | 00006 | 377 | 00225 | 244 | 00190 1 1799 | 485 | 1702 | 427 | 1066 | 263 | 764 14.5
55 | 428 | 00201 | 382 | 00220 ] 255 | 00192 1 1827 | 490 | 1729 | 433 | 1086 | 270 | 779 153
s6 | 433 | 00205 | 390 | 002231 270 | o0o200 | 1873 § 500 | 1764 | 444 | 1117 | 280 | 808 16.5
57 | 430 | 00214 | 387 | 00232 | 246 | 00197 | 1826 | 499 | 1731 | 429 | 1084 | 267 | 776 14.9
sg | 433 | 00202 | 390 | 002211 261 | 00196 | 1864 | 499 | 1762 | 439 | 1107 | 274 | 797 15.8
59 | 437 | 00206 | 394 | 00224 | 277 | 00205 | 1900 | 506 | 1789 | 44.6 | 1133 | 28] 819 16.8

L8T
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MTI K. 3.1 HEMITDIRBWLLUDITLUVR 1

NO. DL Ma (kg/s)| Ta (OC) Wa MER | SMER | COP Peom Pfan Taci |Tdin (OC) Wdin
(kg/h) |(kg/kWh) kW) | (kW)
1 high 0.9466 29.2 0.0175 | 7.1515 | 1.5988 | 3215 | 3.7232 | 0.750 21.7 4488 | 0.01584
2 0.9086 23.7 0.0168 | 7.178 | 1.6157 | 3.438 | 3.6876 | 0.755 18.85 41.3 | 0.01358
3 Low 0.9370 29.1 0.0177 | 6.9742 | 1.5683 | 3.093 | 3.7015 | 0.746 21.96 44.8 | 0.01608
4 0.9050 24.1 0.0170 | 6.9489 | 1.5571 | 3.339 | 3.6905 | 0.772 19.16 41.54 1 0.01384
5 high 0.8232 29.8 0.0180 | 6.6101 | 1.5122 | 3.959 | 3.7684 | 0.603 21.96 45.85 | 0.01611
6 0.7974 24.0 0.0167 | 6.228 | 1.4547 | 3.481 | 3.6776 | 0.604 18.46 41.61 | 0.01324
7 Low 0.8189 30.6 0.0176 | 6.5345 | 1.4732 | 3.098 | 3.8304 | 0.605 19.82 45.67 | 0.01447

a7
Ta, Wa = QUuQNLAZANNIUSUWIZUTTOIN

Peom = MadldHh 3 e, Pran = ddelddh 1 vle

o
Taci, Waci = gaimaiiiazanuiusumsvesmedinsunuiyes

Tadi, Wadi = g

Tado, Wado = QUUJUUATANINY
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A5 K. 3.1 HANITTIROWLLUBITEULH 1 (#19)

NO. [Tado (C) Wado [pdis (kPa) TdisC) |Peo (Pa)| Troo('C) | Pei (kPa)| Trei(’C) Psuc(kPa)| Tsue('C)
1 200 | 00179 | 1779 | 480 | 1659 | 433 | 887 | 190 | 648 | 130 |
2 36.1 | 00158 | 1672 | 443 | 1561 | 407 | 799 | 154 | 599 | 95
3 399 | 00182 | 1786 | 480 | 1663 | 434 | 910 | 200 | 631 | 119
4 365 | 00160 | 1693 | 446 | 1580 | 412 | 809 | 159 | 618 | 104
5 206 | 00183 | 1807 | 489 | 1687 | 440 | o11 | 200 | 632 | 125
6 365 | 00154 | 1687 | 446 | 1579 | 412 | 795 | 152 | 596 | 94
7 405 | 00167 | 1802 | 485 | 1696 | 442 | 851 | 17.6 | 627 | 124

. o 2 o d A
Pdis, Tdis = ﬂ'g‘luﬂullflgqmﬂQ?J"Ui’)'3f'f‘ﬁcn'1ﬂ'.]1Nlﬂuﬂﬂ@ﬂﬂ1ﬂﬂ@NLW5ﬁl°ﬁ@§

Peo, Treo = ANWTULAz MM TvImsaNuEuTisenanaewanizes

Pei, Trei = ATMSUMazgamgiivesansihanuduiidBuad Tiismed

Psuc, Tsuc = ATWAULazaMglvssmsmanudufihaeumsaies
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A5 W, 3.2 HAMTIADUIVUVDITTLLN 2

No. DL Ma Ta Wa MER SMER cop Pcom Pfan Tadi Wadi
xgis) | (O (kg | (kg/kWh aw | awy | (o

2 high 0.904 25.0 0.0186 9.58 2.169 3.445 3.653 0.766 48.83 0.0186

4 low 0913 24.5 0.0183 9.18 2.086 3.41 3.646 0.752 48.52 0.0183

6 high 0.819 24.8 0.0183 8.61 2.012 3.5788 3.675 0.605 48.74 0.0183

7 low 0.866 30.0 0.0208 10.23 2.187 2.9763 4.052 0.626 | 55.47 0.0208

8 0.826 24.7 0.0183 2.67 2.031 3.6575 3.662 0.608 48.90 0.0183

06T




A4 W, 3.2 HAMIDINOWULUDITTULN 2 (61D)

No. [Tado (OC) Wado (Taeo (OC) Waeo [Pdis (kPa) Tdis (OC) Pco (kPa)| Trco (OC) Pei (kPa)| Trei (OC) Psuc(kPa)| Tsuc (OC)
2 4195 | 0.0215 | 29.12 | 0.0215 1976 52.7 1810 47.0 1154 28.8 805 19.7
4 41.99 | 0.0211 | 29.44 | 0.0211 1961 294 1791 46.5 1166 29.2 800 19.4
6 4192 { 0.0212 | 27.60 | 0.0210 { 2001 524 1847 47.8 1100 27.0 774 18.1
7 47.84 | 0.0241 | 3625 | 0.0241 2078 59.4 1890 48.8 1379 35.7 919 27.3
8 42.08 | 0.0212 | 28.81 | 0.0212 1991 52.7 1827 473 1147 28.5 792 19.1

162




@579 K. 3.3 MANITIIADIULUBATLUVRA 3

No. DL Ma 'OTa Wa %RAR | MER SMER Ccop Pcom Pfan 'l;aci Waci
(ko/s) (Q) (kg/h) {(ke/kWh) (kW) (kW) (O
1 1.352 30.6 0.0210 58 13.62 2921 3.813 3.882 0.779 3473 | 0.0231
2 1.361 29.3 0.0217 61 16.54 3.580 4,093 3,854 0.765 3634 | 00256
3 high 1.187 282 0.0194 67 10,82 2.396 4070 3.749 0.766 3427 | 00229
4 1173 251 0.0188 64 10,42 2.375 3480 3.647 0.742 3316 | 00210
3 1.076 250 0.0188 71 847 1923 3.684 3.659 0.744 33,91 | 0.0216
6 1.181 313 0.0190 32 14.76 3.142 3.329 3914 0782 1 3570 | 00212
7 1.365 29.1 0.0208 61 1424 3,058 4,126 3.897 0.760 3548 | 00237
8 low 1.19]1 28.5 0.0199 6a 1112 2.435 4,041 3.805 0.762 3445 | 00232
9 1.124 24.5 0.0186 65 248 2.139 3.650 3.664 0767 32,74 | 00203
10 1.071 24.3 0.0186 71 8.12 1.838 3.391 3.657 0.761 33,69 | 0.0217
11 1.163 257 0.0190 52 2.53 2.243 2,963 3.635 0.617 32,90 | 0.0200
12 1134 24.6 0.0187 33 8.20 1.918 3768 3.673 0.602 30,44 | Q.0109
13 hich 1.101 25,1 0.0189 37 9.88 2.319 3411 3.651 0.608 32,75 1 0,0201
14 1.012 24.0 0.0180 61 2.31 2171 3.799 3,685 0.602 3023 | 00182
15 0.892 24.1 0.0183 67 7.18 1.671 3.623 3.684 0.612 30,18 | 00183
16 1.099 24.1 0.0182 53 832 1.944 3.698 3.675 0.604 2972 1 00182
18 low 1.061 24.3 0.0183 59 9.69 2,263 3.836 3,684 0.600 30,78 | 0.0184
19 0.893 23.5 0.0180 67 177 1.808 3.646 3.690 (.609 2973 | 0.0182
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A5 K. 3.3 HANMTTIADMLUYBITZUUN 3 (@)

No. Tadi | Wadi | Tado | Wado | Taeo | Waeo | Pdis Tdis Pco Trco Pei Trei Psuc | Tsuc
(o) (o) (o) aa) | (o | apa | (o | aeey | (o | @pa | (O

1 51.76.10.0229 | 4452 100256 29.69 | 0.0246| 2026 | 55.5 1872 | 484 i 1135 | 281 803 21.3
2 5362 1002591 4648 100292 | 31,84 100281 | 2121 | 57.3 1958 | 503 1194 | 301 858 235
3 5171 10,0227 | 4524 10.02521 30.08 10.0247 | 2068 | 555 | 1907 | 492 | 1172 | 294 R24 21.5
4 4775 100208 | 4136 [ 00232 | 2824 100222 | 1920 | 517 1755 | 456 | 1127 | 279 784 18.8
3 4855 1 0.0216 ] 42.80 10.02361 2854 | 0.0228 ¢ 1976 | 524 | 1813 | 47.0 | 1127 | 27.9 791 19.0
6 5153 100214 | 4392 10.0249 | 2842 100232 | 2026 | 33.1 1879 | 486 1 1110 | 27.3 790 20,6
7 52.86 100236 ! 4586 [0.0265 | 3026 {00255 2121 | 56.5 1973 1. 507 1112 1. 274 216 21.6
] 5181 10.0232] 4568 1002581 2992 10,0249 2075 | 555 | 1922 | 495 1124 1 278 810 21.0
9 47.31 100200 41.14 100224 | 27,07 100212 ] 1913 | 51.1 1758 | 457 | 1067 | 2358 761 17.8
10 4862 1002171 43.11.10.0236 ] 29.09 100230 1985 52.6 1818 47,1 1152 28.7 800 19.2
11 4720 1001981 41.34 100221 | 2805 [ 00209 | 1848 | 51.1 1684 | 439 | 1133 | 281 769 18,7
12 45.33 1 0.0185] 39.99 002051 24,81 [ 00187 1826 | 490 | 1681 | 438 989 230 711 154
13 4738 100199 | 41.02 1002241 2735 1002101 1877 | 512 | 1715 | 447 1106 | 27.2 766 18.3
14 4540 | 001821 3927 100207 | 24.19 10,0182 | 1878 | 489 | 1747 | 454 925 20,6 689 13.9
15 45.00 1001821 39.63 1002051 2426 [ 00183 1845 | 486 | 17090 | 445 943 21.3 693 14.2
16 44.63 1 0.01801 3920 10.0201 | 24,13 [ 00181 1794 | 482 | 1653 | 43,1 961 22.0 695 14.6
18 45.68 10,0184 | 39.52 100209 | 2441 | 00185 1874 | 49,1 1742 | 45.3 929 20.8 695 14.4
19 4486 1001821 3936 1002061 24,16 [0.0182¢ 1830 | 482 [ 1694 | 44.} 936 21.0 691 14.0

£6T




AT K. 3.4 () NaMTIBBILVUVDITEULT 4

Cop

No. Ma | Ta | Wa |%BAR|%RAR| MER | SMER Peom | Pfan | Taci | Waci
DL | (ke/s) | (C) (ke/h) |ke/kWh awy | awy | (o)
\ 1590 | 2%5 |o2oa| 14 | 58 | 1067 | 1.898 | 2.474 | 4856 | 0767 | 37.70 | 0.0216
2 151 | 220 100197 12 | 55 | 11.06 | 2421 | 3.044 | 3.817 | 0750 | 3442 10.019]
s | hieh | 1573 | 294 00197 12 | s6 | 558 | 1203 | 2.678 | 3.895 | 0741 | 35.47 | 0.0217
4 1313 271 loowo6] 25 | 67 | 1038 | 2161 | 3468 | 4076 | 0726 | 3468 | 00192
5 1508 | 202 |loo1sal 24 | 66 | 1426 | 2769 | 3.402 | 4405 | 0744 | 3482 | 0.0207
6 1621 | 303 lomoal 20 | &8 | 1211 | 24161 3.596 | 4252 | 0758 | 3633 |0.0021
7 | iow | 13131 273 1001871 25 | 67 | 996 | 2100 | 3.516 | 4016 | 0724 | 34.06 | 0.0186
g 1400 | 273 lo0193] 22 | &5 | 1325 | 2716 | 3.561 | 4155 | 0724 | 3465 | 0.0206
9 1617 | 207 looo0al 20 | 68 | 1152 | 2232 | 3.454 | 4406 | 0756 | 3741 |0.0222
11 1958 | 259 lootoal 6 | e | 588 | 1303 | 3585 | 3726 | 0788 | 32.46 | 0.0188
v 1170 | 253 100193 6. 1 56 | 589 | 1307 | 3187 | 3733 | 0772 31.66 | 00184
3 | nieh | 0osg | 254 loo0196] 18 | 69 | 717 | 1577|3500 | 3778 | 0767 | 32.88 | 0.0188
14 1o7g | 255 100195 12 | 71 | 7.02 | 1551 | 3.653 | 3.764 { 0766 | 33.66 | 00195
3 1260 ¢ 262 1001951 11 | 71 | 960 | 2114 | 4074 | 3783 | 0757 } 3253 [0.0212

¥6¢




@150 H. 3.4 (2) RAMTIRBWLLUBITZUUR 4 (510)

No. Ma ’oI‘a Wa |%BAR|%RAR| MER | SMER| COP | Pcom | Pfan ’lz)aci Waci
DL | (kefs) | (C) (kg/h) ke/kWh (kW) | (kW) | (C)
20 174 1 253 10,0194 9 31 371 1 0817 | 3.534 | 3766 | 0773 | 2971 1 0.0172
21 1337 1 249 [0.0191 8 59 600 | 1.361 | 1.804 | 3.620 | 0787 : 3590 [ 0.0192
23 1,253 | 250 :0.0190 6 61 400 | 088 } 3363 | 3732 | 0779 | 3173 | 0.0176
24 low |.0993 | 254 100195 18 69 700 | 1542 | 3.376 | 3778 | 0763 | 32,88 10.0189
25 1142 | 255 100195 I3 69 712 11593 | 3758 1 3,736 | 0737 | 34.05 [0.0204
26 192 1 256 10,0193 10 73 856 | 1.884 | 4032 | 3764 | 0,779 | 33.00 | 0.0208
28 L290 ¢ 250 i0Q191| 22 69 10,61 1.2.339 1 3933 | 3779 1 6758 | 3830 |0.0209
29 1.308 1 250 100190 12 73 854 | 1.892 | 4203 | 3748 | 0,768 i 3391 | 0.0208
30 high | 1216 | 27,1 (00181 15 50 573 1 1277 1 2256 | 3.875 1 0.613 | 33.29 10.0182

1414




AMTNT AL 3.4 (2) HANTIIRBWLVUDITZUV 4 (719)

No. Ma Ta Wa | %BAR|%RAR| MER | SMER| COP | Pcom | Pfan Taci | Waci
DL | (kefs) | () (ke |ke/kWh aGwW) | W) | (O
31 1235 | 279 10.0198 9 51 4.53 1.029 | 2,486 | 3.807 1 0398 | 34.10 10,0192
32 high 12904 | 29,1 10.0198 9 56 6.29 1.352 | 3.153 | 4.034 | 0.620 | 33.49 (00190
33 0.944 | 275 100175 21 68 6.95 1564 13232 1 3842 | 0603 | 31.74 1 0.0161
34 0.995 | 261 |00184] 17 70 1 617 1.406 | 3.540 | 3.779 | 0.609 | 31.61 |0.0169
35 1133 267 100194 13 69 5.51 1.225 1 3465 | 3880 1 0.613 | 32.82 |1 0.0186
36 1218 | 267 |0.0187 15 50 5.35 1213 | 2244 | 3.810 1 0597 | 3228 10.0179
37 low | 1300 | 281 100201 8 56 | 808 | 1.820 | 3.165 | 3.818 | 0.619 | 33.76 | 0.0204
38 1.208 | 28.0 [0.0193 8 3] 6.335 1436 1 2581 | 3818 | 0.605 | 3449 | 00193
39 0914 ¢ 271 100179 22 69 7.89 1.786. 1 2.852 | 3795 | Q.619 [ 3222 10,0182
4() 1146 | 273 10,0198 14 69 571 1.277 1 3.369 | 3861 | 0.607 | 3341 [0.0199
41 L177 | 255 10,0190 12 48 5.72 1.312 [ 3.054 | 3755 | 0.602 | 30.35 00175
43 1.204 | 252 10,0191 7 54 355 1288 | 3.194 | 3717 | 0.595 | 3072 10.0180
44 high 1039 | 245 100185 17 54 794 | 1.834 | 3496 | 3737 | 0591 | 30.66 [0.0]174
45 1101 | 24,6 100187 15 57 7.43 L7171 3403 1 3733 | 0592 | 29,72 1 0.0166

96T




MTUT K. 3.4 (2) NAMINADAVVYDSZULA 4 (#10)

No. Ma Ta Wa | %BAR|%RAR| MER | SMER | COP | Pcom | Pfan Taci | Waci
DL | (kefs) | (O (ke/h) |ke/kWh awy | awy | (o
46 1111 | 248 looigel 8 | 50 | 721 | 1662 | 3.606 | 3732 | 0.608 | 31.35 10.0179
47 | hieh L0836 | 242 l001831 23 | 69 | 642 | 1486 | 3364 | 3713 | 0.606 | 29.66 | 0.0166
48 080 | 242 100183] 16 | 72 | 462 | 1.070 | 3480 | 3.691 | 0.624 | 29.09 00153
49 0052 | 241 looise!l 11 | 73 | 604 | 1397 | 3770 | 3704 | 0.622 | 31.00 | 0.0176
50 1173 | 259 |001871 12 | 48 | 570 | 12905 | 2.885 | 3707 | 0.601 | 31.11 | 0,017
5] 1128 ) 250 lootorl & | s1 | ss7 | 1287 | 3.076 | 3728 | 0.508 | 3026 | 0.0177
52 1150 | 249 t00120] 6 | 54 | 554 t 1282 | 3150 | 3717 | 0.604 | 3051 |0.0177
53 1009 | 257 looisal 18 | 70 | 765 | 1762 | 3.488 | 3735 | 0.608 | 32.41 [0.018
54 low 1017 243 [0.0185 17 55 7122 1.672 ¢ 3217 1 3714 | 0.606 | 30,02 {00166
55 L0785 | 247 L0186l 15 | 57 | 730 | 1.685 | 3.480 | 3733 | 0597 | 30.31 10,0170
56 1110 | 249 loomenl & | ss | 681 | 1571 | 3.650 | 3725 | 0614 | 3125 [0.0179
57 0823 | 241 looigal 22 | 70 | 677 | 1567 | 3450 | 3709 | 0.612 | 2888 | 0.0163
58 0se | 241 looise| 16 | 72 | 500 | 1380 | 3252 | 3708 | 0.623 1 30.51 [0.017
50 0056 | 241 t0.0182] 11 | 73 | 58 | 1345 | 3385 | 3707 | 0.623 | 31.24 10,0177

L6T




A15197 K. 3.4 (b) HANI5IABILVUVBITZUUAN 4

No, Tadi | Wadi | Tado | Wado | Taeo | Waeo | Pdis Tdis Pco Trco Pei Trei Psug | Tsuc
1 5459 1 0.0205| 4695 |0,0224 | 3141 10,0224 | 2021 589 1896 | 433 1230 | 312 844 25.5
2 4778 1 00189 | 4175 100188 | 26,08 [0.0186 | 1892 | 52.2 1750 1 453 1065 | 257 158 19.0
3 50.02. 1 0.0203 | 43,37 10,0213 30,00 10,0212 | 1938 | 54.7 1778 | 462 1194 | 30.1 838 232
4 50.07 10018214191 [ 00204 | 2409 | 0.0181 | 2065 53.8 1959 | 45.1 910 20.0 699 163
3 5264 10.0203 | 4472100229 27,02 10,0214 2119 | 566 | 2002 | 48.8 992 23.1 749 19.6
6 5020 10.0213] 4499 100234 | 2843 [0.0227} 2129 | 57.0 | 2000 | 51.3 1058 | 255 797 21.5
7 4954 1001781 41.98 10,0199 | 2378 {00177 | 2040 | 532 | 1934 | 44,1 901 197 691 158
8 51.07_10.0201 | 4298 10.0226: 2642 10,0207 | 2082 | 552 1963 | 494 976 22,6 736 184
9 5359 10,0213 45.66 | (00233 2862 00228 | 2173 | 581 . 2046 | 523 1072 | 260 206 22.2
11 46.03 10.0180] 3998 100193 | 2468 100183 | 1885 | 350.5 1753 | 456 970 22.3 707 15.8
12 4565 | 0.01771 3973 100191 | 23.74 [ 0.0175| 1862 | 499 1734 | 451 949 21.5 692 15.1
13 47.13 | 0.0186 1 41.07 10.0206| 23.68 [0.0178 | 1942 | 51.0 1823 | 473 918 20.3 689 150
14 4771 10.0191 | 41.43 1002091 2521 10,0192 1981 | 519 1855 | _48.0 961 22.0 714 161
15 4928 10.0209 | 42.89 1002301 27,36 10,0212 2028 | 534 1893 | 48.5 1007 | 237 733 18.1

86¢




M1 K. 3.4 (b) HAMTTIADWUVUBBLULN 4 (9D)

No. Tadi | Wadi | Tado | Wado | Taeo | Waeo | Pdis Tdis Pco Trco Pei Trei Psuc | Tsuc
20 4512 1001611 41.08 [0.0206] 2072 :0.0147 | 1932 | 51.0 1810 | 470 936 21.0 095 153
21 48.46 (00180 ] 41,91 100192 | 32,09 100192 | 1835 | 53.5 1649 | 430 1314 | 338 844 23.1
23 4561 [0.0163] 3928 1001721 2348 100168 1868 | 50.0 1740 | 453 958 219 719 16,4
24 4710 100187 | 41.08 100206 | 2396 | 00181 1932 | 51.0 1810 [ 470 936 21.0 695 153
25 48,26 1 002001 42.49 10,0217 | 26,55 100205 | 1976 : D23 1833 | 475 1043 | 250 750 17.8
26 48.80 10,0204 | 42,61 002241 2693 002121 2015 | 52.9 1881 | 48,6 995 232 743 17.5
28 5349 10,0205 | 46.00 100227 ] 2696 10,0213 2248 | 5535 : 2134 | 4906 992 23.1 715 174
29 50.70_10.0202 1 4426 | 00220 | 27,38 100214 | 2150 | 343 2024 | 427 1001 [ 235 155 1726
30 4675 10017114032 10,0185 1 2452 10,0170 | 1813 51.0 1679 1 438 1033 | 246 712 17.3

667




A151991 W, 3.4 (b) HANTNRVWLLVUBITLIUUN 4 (510)

No, Tadi | Wadi | Tado | Wado | Taeo | Waeo | Pdis Tdis Pco Trco Pei Trei Psuc | Tsuc
31 4753 100180 | 4148 10.01901 26,60 {00185 1861 | 51.9 1716 | 447 1093 | 26.7 719 17.4
32 4829 (00178 | 41.24 1001921 24,57 [0,0182 | 1910 | 52.5 1785 | 464 982 22.8 712 17.4
33 4587 100156 3897 1001761 2031 1 0.0145| 1879 | 495 1779 | 462 830 16.7 632 12.9
34 4596 [ 0.0160|-38.84 | 0.0177.| 21.72 10,0157 | 1903 | 49.9 1794 | 46.6 871 18.5 654 13.3
35 4819 1001771 41.68 100190 2430 00180 1993 | 524 | 1876 | 485 937 21.1 700 16.0
36 4550 1001701 3930 |0.0182 1 24.02 1001661 1773 | 500 [ 16385 ] 427 1019 | 241 702, 16.6
37 4828 100198 | 41.53 10.02151 27.56 [ 0.0206 | 1896 | 52.9 1745 | 454 @ 1115 | 27.5 769 19.7
38 4737 1001861 41,29 10,0201 | 26.66 [ Q0191 | 1855 | 52,0 | 1709 | 445 1093 | 267 752 19,0
39 46.11 1001821 39.43 100206 23,04 10,0172 | 1880 @ 50.3 17539 | 457 932 20,9 681 14.9
40 48.42 10,0198 | 42.57 100207 2595 [0.0197 | 1964 ; 530 | 1830 | 474 | 1025 | 24.] 753 18.6
41 4453 100168 | 3870 100181 21,46 [0.0155] 1796 | 484 | 1681 | 43.8 873 18.3 648 | 131
43 4468 1001711 38.71 10.0184 | 22,92 100167 | 1821 | 489 | 1695 | 4472 928 207 167 14,3
44 4496 100170 37.88 |0.0183 [ 2137 10.0155] 1800 | 47.5 1699 | 443 203 15.6 612 11.1
45 44.03 1001631 3876 1001901 1923 10,0136 1893 | 486 | 1728 ! 43.0 854 17.8 639 12.4

00¢




aM5197 K. 3.4 (b) HAMITADULUVBITSULAN 4 (AD)

No, Tadi | Wadi | Tado { Wado : Taso | Waeo | Pdis Tdis Pco Trco Pel Trej Psuc | Tsuc
46 4547 100174 | 39.19 | 0.01921 22.83 [0.0168 | 1873 | 494 ! 1755 | 456 889 19.2 669 13.8
47 4399 [0.0165| 37.70 | Q0186 | 20,18 1 00145 1821 | 479 1713 | 446 842 17.3 630 118
48 4550 1001421 39.25 | 0.0157 | 1977 ' 0.0138 [ 1867 | 48.1 1768 | 42.6 207 158 621 i1l
49 4544 100721 3937 100189 2326 [ 0.0171 1 1889 | 495 1766 ; 459 910 20.0 678 13.9
501 4453 100169 | 38.86 10.0182 21.66 | 001571 1759 | 486 | 1639 | 42.8 909 20.0 655 14.0
51 4435 10,0169 | 3852 |0.0183 1 21.96 | 00160 1797 | 484 | 1677 | 437 897 19.5 638 13.5
32, 4454 10,0170 3871 1001831 22,68 10.0165] 1811 | 487 1687 | 440 916 20.2 671 14.0
33 4681 100187 | 4072 1 00208 | 2456 [0.0186 | 1898 | 50.7 1765 | 459 978 22.6 709 159
54 4386 100163 ] 37.62 10.0182 ¢ 1938 100138 | 1799 | 474 | 1696 | 442 812 16.0 615 111
55 4446 | 0.0165] 38.14 | 0.01841 2066 (00148 | 1827 | 482 i 1720 | 448 834 16,9 633 12.1
56 4541 100174 | 3944 [(0.0191 | 2279 ' 00167 | 1873 | 493 1755 | 457 886 19.1 667 13.6
37 4482 100163 3878 100186 | 19.64 | 0,0140 | 1862 483 1762 434 210 15,9 620 11.2
58 4507 1001681 39.16 {0.0187 | 22.15 [0.0162| 1864 | 489 | 1747 | 454 287 19.1 660 13.1
59 45.60 10.01721 3950 {0.0189 | 2341 10.0173 ! 1900 | 49.7 1777 1 .46.2 920 20,4 682 142
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HamsSIas LAY o usresrutsUutidsiluaufouiuanIzIndsy




A1579 M. 4.1 Havesszuuf 1 9 75%DE

gl SMER Cop MER Sasns Inawesansin b

(kg/s)

(O"If) 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH| 30%RH; 50%RH 70%RH | 30%RH | 50%RH | 70%RH

20.0 2599 | 2.846 | 3.095 | 4434 | 4515 | 4604 | 4570 | 5290 6.040 0.0251 0.0281 | 0.0313

22.5 2.783 3.018 3.324 | 4.483 4586 | 4.691 | 4980 | 5.820 | 6.740 0.0270 0.0306 | 0.0343

25.0 2.920 3.246 3.515 4.561 4662 | 4776 | 5560 | 6.500 ; 7.380 0.0297 0.0333 | 0.0376

27.5 3.056 3.490 3.682 | 4.599 4734 | 4781 | 5950 | 7.220 | 8.000 0.0311 0.0362 | 0.0415

30.0 3.247 3.628 3.671 4.665 4.805 | 4.651 | 6.510 | 7.740 8260 0.0334 0.0395 0.0470

325 3.379 3.700 3.673 4.745 4739 | 4.393 | 6970 | 8.150 | 8470 0.0353 0.0434 | 0.0527

35.0 3.613 3746 | 3.608 | 4.797 | 4510 | 4.149 | 7.660 | 8.500 | 8.460 0.0386 0.0489 | 0.0594

37.5 3.751 3.697 3.533 | 4.693 4335 | 3.955 | 8.180 | 8.790 | 8.330 0.0422 0.0539 | 0.0659

40.0 3608 | 3.608 | 3.429 | 4.670 | 4.128 | 3.798 | 8260 | 8470 .| 8.200 0.0457 0.0601 | 0.0728

we



M54 . 4.1 HAUDITZULN 1 N 75%DE (919)

oungll| emmgiszmovesnsh | Sidensumsazes &kw) gumgiiomathiniesy At umzamainsos
Ay (o) ue Can BUKHY
Cary | 309%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH
200 | 525 | 242 | 026 | 1757 | 1.857 | 1.950 | 33.31 | 38.75 | 44.08 | 0.0036 | 0.0045 | 0.0056
25 | 356 | -034 | 269 | 1820 | 1.930 | 2.025 | 3649 | 42.61 | 48.78 | 0.0041 | 0.0053 | 0.0066
250 | <113 | 177 | 520 | 1801 | 2001 | 2.099 | 40.67 | 47.13 | 53.16 | 0.0049 | 0.0062 | 0.0079
275 | 008 | 409 | 785 | 1.944 | 2069 | 2.170 | 4332 | 5181 | 57.41 | 0.0054 | 0.0072 | 0.0095
300 | 190 | 647 | 1152 | 2.004 | 2135 | 2249 | 47.15 | 5548 | 60.22 | 0.0061 | 0.0085 | 0.0119
325 | 347 | 926 | 1487 | 2061 | 2201 | 2306 | 5033 | 5859 | 62.81 | 0.0070 | 0.0102 | 0.0148
350 | 592 | 1266 | 18.60 | 2119 | 2271 | 2345 | 5471 | 61.84 | 64.57 | 0.0081 | 0.0127 | 0.0186
375 | 794 | 1569 | 22.13 | 2.182 | 2315 | 2357 | 5836 | 65.67 | 65.82 | 0.0095 | 0.0154 | 0.0228
400 | 1073 | 19.03 | 2520 | 2233 | 2347 | 2347 | 5974 | 64.74 | 67.11 | 0.0111 | 0.0188 | 0.0277

£0E




A15714 K. 4.2 #AU9ISYULTR 2  75%DE

guunll SMER COP MER 8515 Inawesasianu
| B4 (kgfs)
(0°1f) 30%RH | 50%RH |70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH 70%RH
20.0 4224 4.074 | 3.899 | 4.443 4,363 4.388 9.50 9.32 9.03 0.0470 | 0.0506 | 0.0542
25 | 4276 | 4055 | 3.878 | 4.160 | 4.191 | 4217 | 975 | 940 | 9.07 | 0.0495 | 0.0538 | 0.0579
25.0 4.283 4.043 | 3.861 3.982 4.013 4.048 0.86 044 | 9.08 0.0522 | 0.0570 | 0.0617
27.5 4.257 4014 | 3.835 { 3.803 3.846 3.916 9.89 9.43 9.04 0.0548 | 0.0607 | 0.0658
30.0 4282 3.988 | 3.825 | 3.646 3.694 3.770 10.01 9.40 9.00 0.0579 | 0.0641 | 0.0700
32.5 4.256 3.999 -3.781 3.457 3.535 3.637 10.060 942 | 8.85 0.0610 | 0.0681 | 0.0744
350 4,259 3984 | 3763 | 3.288 3.388 3.500 10.04 9.36 8.74 0.0643 | 0.0720 | 0.0790
375 | 4.248 3975 | 3.721 3.125 3.233 3.381 10.01 0.28 8.53 0.0678 | 0.0763 | 0.0834
40.0 4.212 3.985 | 3.739 | 2962 3.083 3.271 991 9.22 8.39 0.0707 | 0.0802 | 0.0891

0t




AN W. 4.2 HATDITTULT 2 A 75%DE (AD)

gunnll | guugiszmovessh | Midwmenmsazes &w) qmﬁ@,ﬁmmﬁﬁm?mau A mnzemedunes
arudy oy ufe Co) TV
(0°lf) 30%RH | 50%RH | 70%RH |30%RH| 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH
20.0 11.49 13.12 15.82 | 2.249 | 2.288 2.317 61.46 62.58 | 62.99 | 0.0043 | 0.0073 | 0.0102
22.5 13.09 15.56 17.88 | 2.277 | 2314 2.338 63.20 63.65 64.12 | 0.0051 | 0.0085 | 0.0119
25.0 14.84 17.46 19.96 2302 | 2.334 2.352 64.38 64.75 | 65.23 | 0.0059 | 0.0099 i 0.0139
27.5 16.21 19.06 21.97 | 2.321 | 2.349 2.357 65.10 65.61 66.15 | 0.0068 | 0.0115 | 0.0162
30.0 17.93 21.13 24.22 | 2.338 | 2.356-| 2354 66.41 66.41 67.17 | 0.0079 | 0.0133 | 0.0188
325 | 1961 | 22.81 | 26.01 | 2349 | 2.357 | 2342 | 67.07 | 67.56 | 67.73 | 0.0092 | 0.0154 | 0.0218
35.0 21.87 24.83 28.15 | 2.356 | 2.349 2.320 68.01 68.34 | 68.50 0.0105 0.0178 | 0.0252
37.5 22.89 26.99 30.50 | 2.356 | 2.334 2.291 68.71 69.10 | 68.98 | 0.0121 | 0.0205 ; 0.0290
40.0 24.06 28.71 3242 | 2352 | 2312 2.242 69.10 70.02 | 69.82 | 0.0139 | 0.0235 | 0.0334
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AN A 4.3.1 SMERUBI55ULN 3 71 75%DE

guni
0

()

oy
ANNFUTURNFUITOME 30%

i
ANUFUFUNNTUTTHINIA 50%

Y
ANUFUTURNTUITEINF 70%

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8 | 0.7
RAR | RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

20.0

3.752

3.900

3.720

3.551

3.489

3.497

3.725

3.865

3.800

3.562

3.410

3.327

3.679 | 3.790

3.784

3.597

3.369

3.198

22.5

3.747

3.921

3.877

3.714

3.647

3.659

3.707

3.842

3.866

3.742

3.576

3.482

3.649 ! 3.759

3.821

3.775

3.556

3.351

250

3.744

3914

3.957

3.844

3.766

3.785

3.699

3.809

3.890

3.816

3.749

3.637

3.602{3.714

3.799

3.821

3.732

3.526

27.5

3.730

3.888

4.000

4.037

3.968

3.969

3.656

3777

3.885

3.923

3.886

3.793

3.59013.713

3.752

3.808

3.803

3.694

30.0

3.724

3.861

4.004

4.089

4.119

4.122

3.618

3.765

3.844

3.923

3.967

3.948

3.696

3.728

3.749

3.784

3.784

32.5

3.676

3.848

3.970

4.094

4.198

4,263

3.749

3.797

3.855

3.949

4.018

3.634

3.690

3.699

3.707

3772

35.0

3.647

3.835

3.929

4.054

4.193

4.356

3.726

3.782

3.820

3.870

3.986

3.606

3.648

3.671

3.664

3.681

37.5

3.635

3.825

3.903

4.000

4.118

4.314

3.631

3.753

3.793

3.821

3.858

3.574

3.616

3.608

3.606

40.0

3.559

3.803

3.883

3.951

4.02%

4.187

3.559

3.697

3.755

3.777

3.806

3.500

3.575

3.534

3.526

90¢
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gungll
0

(%)

o
ANUFUTURNTUTTUINE 30%

af
ANMUFUFUNNTUI TE1NE 50%

of
ANUFUTUINTUTTOINE T0%

0.8
RAR

0.7

RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3

RAR

0.8 | 0.7
RAR|RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3

RAR

0.8 | 0.7
RAR |[RAR

0.6

RAR

0.5
RAR

0.4
RAR

0.3
RAR

20.00

4.121

4.651

4.609

4.405

4.235

4.027

4.038(4.529

4.697

4.500

4.306

4.110

3.99514.426

4.684

4.592

4.385

4.179

22.50

4.045

4.514

4.647

4.445

4.255

4.060

3.965|4.388

4.6335

4.549

4.345

4.141

3.948|4.248

4.527

4.615

4.439

4.215

25.00

3.942

4413

4.588

4.444

4.241

4.038

3.863|4.216

4.477

4.536

4.382

4.170

3.848(4.110

4.318

4.47%

4.485

4.256

27.50

3.859

4.218

4.475

4.498

4312

4.099

3.820|4.056

4.287

4416

4.388

4.194

3.806|3.947

4.117

4.280

4.374

4.301

30.00

3.824

4.061

4.308

4.403

4.335

4.117

3.745(3.922

4.071

4.239

4.303

4.227

3.865

3.937

4.032

4.172

4.240

32.50

3.746

3.912

4.086

4.222

4.269

4.132

3.796

3.900

3.993

4.095

4.153

3.767

3.808

3.844

3.896

4.002

35.00

3.680

3.805

3912

3.994

4.072

4.092

3.728

3.761

3.776

3.799

3.908

3.667

3.697

3.696

3.686

3.682

37.50

3.545

3.699

3.746

3973

3.805

3.880

13.557

3.635

3.616

3.583

3.586

3.561

3.587

3.544

3.483

40.00

3.246

3.619

3.617

3.588

3.554

3.548

3.217

3.540

3.496

3.407

3.348

3.458

3.452

3.377

3.526

LO€
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guunii AR UTSOMA 30% | ATwsudiniussOme 50% AU USSIIN IR 70%
(0‘-]1’) 0810706050403/ 08|07]06,05[04|03!08107]06|05]04]03
RAR | RAR | RAR|RAR |RAR |RAR|RAR |RAR |RAR |RAR |[RAR |[RAR |RAR |RAR{RAR |RAR |[RAR | RAR
200 | 8841859749661 595|537 |8.48|8.79|7.976.93|6.10|5.35|8.68|8.74|8.16|7.27|6.30 | 5.38
225 |8.83(8.84]8.03|7.13|6.43|5.80|8.70|8.85 8.30' 7.53 | 6.655.84|8.53|8.79|8.55|793|692| 591
250 |8.81]8.90|8377.57|6.86|6.20]|8.67|888|8.62804|7.22(637|8.388.7418.72|8347.56 | 651
275 1875]9.02(874|82517.50|6.76|8.54 | 8.88 | 8.83 | 8.42 | 7.76 | 6.91 | 8.28 | 8.75 | 8.76 | 8.59 | 8.06 | 7.13
30.0 | 8.71]9.04 894 |8.59|8.04]7.30|8.39|8.88 894|883 828|751 8.67 |8.79 | 871|839 | 7.65
325 | 85719.07|9.11 896|848 |7.83 8.81 |-8.93 | 8.88 | 8.66 | 8.00 8.47 | 8.69 | 8.71 8.56 | 8.17
35.0 8.45(9.04]9.16{9.13 | 891 | 8.33 8.72 1892|896 | 8.87 | 849 8.29 | 8.53 | 8.65 | 8.62 | 8.46
37.5 |835(9.00|9.17|9.24|9.14 | 8.82 8.42 | 8.82 8.94‘ 8.95]8.74 825 | 8.46|8.50 | 8.48
400 18.06|892(9.16|9.27|9.28|9.14 8.13 | 8.6218.83 |8.91|8.90 7.94 1 8.10 1 8.24 | 8.30

80¢
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gaungil
0

(%)

af
ANUFUTUANTUTTEINIA 30%

Fi
ANUTUTURNEUSTTOIMA 50%

aF
ANUTUTURNTUSSONIA 70%

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

20.0

30.81

19.73

12.25

7.38

-1.60

-0.83

23.83

12.76

4.06

0.06

-4.39

-8.10

35.55

24.97

17.25

12.41

7.86

-6.98

22.5

32.51

21.76

14.13

9.32

-0.03

0.32

25.08

14.50

6.92

2.10

-2.42

7.44

36.39

27.86

20.90

15.12

10.22

-0.09

25.0

34.12

22.78

15.77

10.87

1.47

1.63

26.08

16.88

9.83

4.28

-0.44

-5.58

37.69

30.24

24.29

18.25

12.58

2.15

27.5

35.63

25.83

18.40

12.17

5.40

3.40

26.69

19.50

12.74

6.84

1.71

-3.53

39.00

33.56

27.67

21.80

15.83

9.58

30.0

36.48

28.17

21.06

15.24

9.52

5.14

28.46

22.62

16.41

10.75

4.81

-1.24

35.83

31.06

26.30

20.01

12.58

32.5

37.30

30.79

24.03

18.56

12.47

6.98

24.77

18.89

14.62

8.76

1.49

37.35

34.03

30.12

25.32

17.86

350

38.29

32.49

26.80

21.57

16.26

9.11

26.50

22.58

18.83

13.83

6.41

39.61

3645

33.64

30.01

24.19

37.5

39.78

34.61

29.7T7

25.20

19.93

13.37

28.38

25.16

22.04

18.17

12.35

38.99

36.49

33.76

29.50

40.0

41.14

35.91

32.23

28.60

24.77

18.35

30.49

27.19

24.69

21.23

18.09

41.44

39.54

37.39

33.80|

60€
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QUUNI
o]

(%)

o
ANUFUTUINFUITOINA 30%

ol
ANUFUTURNIVUTTEI07 50%

o L
ANMUFUTUWRELSTOINE 70%

0.8
RAR

0.7
RAR

0.6
RAR

0.5

RAR

0.4
RAR

0.3
RAR

0.3
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

20.0

0.0636

0.0434

0.0338

0.0282

0.0237

0.0196

0.0696

0.048%

0.0375

0.0311

0.0261

0.0213

0.0729

0.0528

0.0406

0.0340

0.0285

0.0232

22.5

0.0671

0.0475

0.0363

0.0302

0.0254

0.0207

0.0724

0.0522

0.0401

0.0336

0.0282

0.0229

0.0752

0.0579

0.0439

0.0376

0.0311

0.0253

25.0

0.0702

0.0492

0.0385

0.0320

0.0270

0.0220

0.0744

0.0561

0.0445

0.0364

0.0304

0.0250

0.0779

0.0625

0.0514

0.0421

0.0343

0.0277

27.5

0.0736

0.0543

0.0423

0.0350

0.0292

0.0237

0.0756

0.0610

0.0490

0.0401

0.0331

0.0269

0.0811

0.0692

0.0573

0.0476

0.0386

0.0306

300

0.0754

0.0585

0.0464

0.0376

0.0314

0.0256

0.0797

0.0670

0.0555

0.0455

0.0371

0.0295

0.0735

0.0642

0.0552

0.0445

0.0342

32.5

0.0771

0.0634

0.0512

0.0426

0.0340

0.0275

0.0716

0.0616

0.0522

0.0428

0.0329

0.0771

0.0701

0.0624

0.0530

0.0412

35.0

0.0795

0.0667

0.0562

0.0471

0.0389

0.0300

0.0750

0.0673

0.0594

0.0509

0.0391

0.0823

0.0750

0.0688

0.0620

0.0516

37.5

0.0827

0.0709

0.0613

0.0532

0.0448

0.0350

0.0794

0.0720

0.0656

0.0586

0.0484

0.0812

0.0752

0.0696

0.0612

40.0

0.0863

0.0741

0.0659

0.0593

0.0524

0.0423

0.0845

0.0767

0.0717

0.0663

0.0580

0.0862

0.0824

0.0769

0.0696

01¢
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QUNYl
0

(%)

2
ANNFUTUANTUTTEINA 30%

ol
ANMUFUFNRNTUTTOIME 50%

o
ANUFUTURNTUTTONMNEA 70%

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8 | 0.7
RAR|RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

20.0

2.356

2.201

2.015

1.860

1.706

1.536

2.355|2.271

2.097

1.945

1.790

1.608

2.347

2.307

2.156

2.020

1.868

1.683

22.5

2.357

2,255

2.071

1.920

1.765

1.583

2.34812.302

2.147

2.010

1.860

1.674

2.338

2.339

2.236

2.100

1.946

1.763

25.0

2.354

2.274

2.116

1.969

1.821

1.637

2.342|2.329

2217

2.075

1.926

1.751

2.326

2.354

2.295

2.181

2.026

1.844

27.5

2.345

2318

2.184

2.042

1.890

1.704

2.337(2.350

2.272

2.146

1.996

1.819

2.307

2.355

2.336

2.256

2.120

1.929

30.0

2.338

2.341

2.242

2.100

1.953

1.772

2.316{2.357

2.326

2.231

2.089

1.899

2.349

2.356

2.324

2217

2.023

325

2.330

2.355

2.294

2.188

2.018

1.837

2.351

2.332

2.302

2.192

1.992

2.330

2.354

2.353

2.309

2.166

35.0

2.317

2.357

2.328

2.251

2.125

1.912

2.339

2.357

2.345

2.291

2.129

2.299

2.33%

2.356

2.353

2.297

37.5

2.296

2.352

2.351

2.310

2.220

2.043

2317

2.349

2.357

2.341

2.265

2.306

2.339

2.355

2.351

40.0

2.266

2.343

2.357

2.344

2.304

2.183

2.283

2.332

2.350

2.357

2.339

2.267

2.298

2.331

2.355

I1e
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af

A o w o
ANMNTUAUANTUTIENA 30%

Fd
ANMUBUTUNNTUTSOINE 50%

W
AMUFUTURNTUSTU IS 70%

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8 | 0.7
RAR |RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

20.0

65.23

59.33

51.76

4592

41.70

38.12

66.26/61.68

55.67

49.38

44.56

40.37

66.77

62.72

57.91

52.68

47.40

42.67

22.5

65.97

61.44

55.17

49.39

45.04

41.26

66.81|62.78

58.12

53.27

48.38

43.97

67.27

64.09

60.95

56.98

51.65

46.64

25.0

66.50

62.11

57.43

52.26

47.97

44.16

67.23|63.84

60.69

56.75

52.21

47.82

67.62

65.19

62.82

60.01

55.96

50.81

27.5

67.14

63.65

60.16

56.52

52.09

48.01

67.54|65.02

62.46

59.52

55.84

51.53

68.17

66.43

64.38

62.34

59.47

55.09

30.0

67.60

64.75

62.11

58.91

55.63

51.59

67.98(66.27

64.25

62.19

59.43

55.56

67.28

65.84

64.34

62.25

58.80

32.5

67.82

65.83

63.57

61.70

58.53

55.10

67.08

65.67

64.08

62.27

59.07

67.89

66.96

65.91

64.49

62.29

35.0

68.20

66.56

64.92

63.27

61.57

58.39

67.79

66.81

65.73

64.47

62.32

68.53

67.80

67.12

66.34

64.92

37.5

68.40

67.37

66.08

64.93

63.60

61.70

68.16

67.66

66.98

66.19

64.85

68.52

68.17

67.66

66.81

40.0

68.04

67.08

66.35

65.64

64.12

68.09

68.47

68.08

67.57

66.84

69.08

68.38

68.58

68.20

68.00

(44>
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QU]

P
ANUFUTURNTUTTEINF 30%

i
ANUTUTY

a o

WNDUTTENIT 50%

¥
ANUFUAUTINTUTIHINE 70%

0
( %)

0.8
RAR

0.7
RAR

0.6
RAR

0.3
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

20.0

0.0177

0.0083

0.0054

0.0043

0.0038

0.0036

0.0212

0.0109

0.0073

0.0061

0.0057

0.0057

0.0237

0.0131

0.0092

0.0081

0.0078

0.0079

22.5

0.0194

0.0097

0.0062

0.0049

0.0044

0.0042

0.0230

0.0124

0.0084

0.0071

0.0067

0.0067

0.0253

0.0156

0.0113

0.0096

0.0091

0.0093

25.0

0.0211

0.0105

0.0070

0.0056

0.0050

0.0048

0.0252

0.0143

0.0101

0.0084

0.0078

0.0078

0.0271

0.0180

0.0136

0.0115

0.0107

0.0109

27.5

0.0232

0.0126

0.0082

0.0065

0.0058

0.0056

0.0261

0.0167

0.0120

0.0099

0.0091

0.0091

0.0297

0.0217

0.0164

0.0138

0.0127

0.0127

30.0

0.0245

0.0145

0.0097

0.0076

0.0067

0.0065

0.0280

0.0198

0.0146

0.0119

0.0107

0.0106

0.0247

0.0199

0.0170

0.0152

0.0148

325

0.0255

0.0169

0.0116

0.0091

0.0078

0.0075

0.0226

0.0175

0.0144

0.0128

0.0123

0.0273

0.0234

0.0205

0.0185

0.0177

35.0

0.0272

0.0187

0.0136

0.0108

0.0093

0.0087

0.0250

0.0206

0.0175

0.0157

0.0147

0.0312

0.0268

0.0242

0.0225

0.0215

37.5

0.0294

0.0212

0.0160

0.0130

0.0112

0.0102

0.0277

0.0235

0.0207

0.0189

0.0176

0.0305

0.0283

0.0267

0.0256

40.0

0.0316

0.0230

0.0184

0.0154

0.0136

0.0123

0.0310

0.0267

0.0242

0.0225

0.0213

0.6357

0.0329

0.0312

0.0301

Ele
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QUMY

s
ANNFUTURNTUTSOIMA 30%

al
ANUBURURNTUTTH DA 50%

g at a’
ANMUFUFURNTUSTO1NR 70%

0

( %)

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

20.0

3.780

3.785

3.783

3.779

3.763

3.752

3.700

3.715

3.726

3.734

3.727

3.725

3.650

3.676

3.696

3.700

3.702

3.679

22.5

3.750

3.762

3.765

3.766

3.765

3.747

3.684

3.708

3.723

3.721

3.723

3.707

3.630

3.673

3.684

3.681

3.672

3.649

25.0

3.739

3.746

3.759

3.765

3.759

3.744

3.669

3.699

3.714

3.723

3.698

3.699

3.609

3.620

3.651

3.629

3.624

3.602

27.5

3714

3.741

3.758

3.763

3.750

3.730

3.659

3.693

3.698

3.675

3.679

3.656

3.542

3.590

3.604

3.603

3.604

3.590

30.0

3.702

3.735

3.744

3.744

3.742

3.724

3.614

3.628

3.633

3.647

3.642

3.618

3.473

3.541

3.573

3.582

32.5

3.698

3.720

3.738

3.727

3.719

3.676

3.556

3.577

3.621

3.619

3.624

3.398

3.526

3.546

3.568

35.0

3.676

3.690

3.700

3.700

3.687

3.647

3.482

3.542

3.588

3.355

3.470

3.507

3.545

37.5

3.621

3.656

3.648

3.635

3.407

3.470

3.342

3.391

3.451

3.518

40.0

3.605

3.559

yie




A5 K. 4.4.2 MERU8952UUN 4 N1 0.8RAR 75%DE

gyl AN TS SR 30% A ELEIMFUSeINA 50% AnBLSINF U SIIMe 70%

Cay 1 05| 04]03[02[01[00[05/04/03/02]|01]00]|05]|04]03]|02!01]|00
BAR|BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR

20.0 |8.417876885|888]|8.86]|884 .8.57 8.72 | 8.78 1 8.80 | 8.78 | 8.48 | 8.55 | 8.67 | 8.71 | 8.71 | 8.69 | 8.68

225 | 867|881 |8.87 888888883 |8.62|874(877876|8.75|8.70 | 8.56 | 8.65 | 8.65 | 8.63 | 8.60 | 8.53

250 |8.70 | 8.81 | 8.86 | 8.87 | 8.85 | 8.81 | 8.64 | 8.71 | 8.73 | 8.73 | 8.65 | 8.67 | 8.50 | 8.49 | 8.54 | 8.47 | 8.42 | 8.38

275 | 872|882 (885885881875 |8.62|867|866|8611859|854]8.34 840830836834 828

300 | 8.73 | 8.81 (878|877 (876|871 |8.51 849|847 846845839 816|823 824|821

325 |8.71|873|8.76 | 8.71 | 868|857 835|834 837835831 7.94 | 8.11 | 8.11 | 8.05

35.0 | 8.65|8.60 | 8.63 | 8.61 | 8.57 | 8.45 | 8.11 | 8.17 | 8.20 778 | 7.92 | 7.94 | 7.96

375 | 8.50 | 8.54 8.40 | 8.35|7.90 | 7.95 7.56 | 7.58 | 7.60 | 7.59

40.0 |8.45 8.06

SI¢E




A5 H. 4.4.3 COP v8952UUN 4 11 0.8RAR 75%DE

guUni
0

(%)

,,
ANUSUFUNNTUTTYINIA 30%

ANUFUTVINIUTTOIME 50%

af
ANMUFUTURNIUTTEINA 70%

0.5
BAR

0.4

BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

20.0

3.765

3.806

3.879

3.966

4.060

4.121

3.601

3.700

3.771

3.870

3.959

4038

3.522

3.625

3.721

3.808

3.390

3.995

22.5

3.580

3.680

3.757

3.855

3.928

4.045

3.496

3.583

3.677

3.783

3.874

3.965

3.412

3.517

3.641

3.755

3.850

3.948

250

3.495

3.599

3.683

3.765

3.868

3.942

3.398

3.487

3.594

3.723

3.791

3.863

3.327

3.450

3.597

3.663

3.765

3.848

27.5

3.392

3.503

3.597

3.700

3.780

3.859

3.300

3435

3.570

3.671

3.759

3.820

3.308

3.420

3.510

3.630

3.723

3.806

300

3.309

3.409

3.507

3.615

3.731

3.824

3.266

3.358

3.464

3.573

3.695

3.745

3.260

3.383

3.470

3.583

325

3.219

3.334

3.488

3.574

3.679

3.746

3.220

3.310

3.433

3.538

3.630

3.162

3.274

3.382

3.479

35.0

3.180

3.285

3.432

3.535

3.622

3.680

3.068

3.224

3.328

3.112

3.209

3314

3.416

37.5

3.151

3.276

3.508

3.545

3.049

3.172

113.059

3.160

3.271

3.345

40.0

3.094

3.246

91¢




AN K. 4.4.4 guNDHvetoNAITUATEWULTIU0sEULT 4 i 0.8RAR 75%DE

uunl
0

(%)

o
ANNFUTUANTUTTIIMA 30%

W
ANUFUTURNTUTTO IS 50%

' & o w
aNuFUFURINTUT TN 70%

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

20.0

63.12

64.31

65.21

65.26

65.28

65.23

65.51

66.05

66.34

66.33

66.30

66.26

66.36

66.77

66.99

66.92

66.94

66.77

22.5

65.51

65.90

66.28

66.28

66.23

65.97

66.36

66.86

67.13

66.99

66.90

66.81

67.33

67.58

67.69

67.60

67.42

67.27

25.0

66.11

66.61

66.84

66.83

66.31

66.50

67.24

67.67

67.67

67.61

67.47

67.23

68.01

63.15

68.13

67.91

67.80

67.62

27.5

66.98

67.36

67.44

67.40

67.27

67.14

68.10

68.19

68.17

68.00

67.84

67.54

68.40

68.51

68.47

68.38

68.26

68.17

30.0

67.70

68.05

68.00

67.82

67.73

67.60

68.44

68.49

68.42

68.28

68.27

67.98

68.73

68.80

68.93

69.01

32.5

68.35

68.41

68.35

68.17

68.08

67.82

68.79

68.87

68.82

68.76

68.72

68.96

69.03

69.20

69.33

350

68.77

68.71

68.66

68.55

68.46

68.20

69.35

69.50

69.50

69.41

69.54

69.48

69.67

37.3

69.03

69.06

68.75

68.40

69.70

69.76

70.21

70.22

70.26

70.19

40.0

69.26

68.04

L1€




A5 W, 4.4.5 ANNBUSUWIZUDIDINATUAT BIDVUHUDITEUUN 4 % 0.8RAR 75%DE

QuUNil
0

(%)

ET
AMNTUFUNNTUTTONIE 30%

af
ANUFUFUNNTUTTOINIA 50%

o
ANUFUTUANTUTTEIMA T0%

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

02 | 01
BAR | BAR

0.0
BAR

20.0

0.0173

0.0178

0.0177

0.0175

0.0174

0.0177

0.0216

0.0211

0.0212

0.0211

0.0211

0.0212

0.0243

0.0239

0.0240

0.02380.0241

0.0237

22.5

0.0207

0.0199

0.0201

0.0199

0.0200

0.0194

0.0235

0.0234

0.0234

0.0231

0.0230

0.0230

0.0271

0.0268

0.0266

0.0261|0.0257

0.0253

25.0

0.0218

0.0214

0.0216

0.0216

0.0216

0.0211

0.0258

0.0260

0.0257

0.0253

0.0251

0.0252

0.0295

0.0288

0.0282

0.0276|0.0274

0.0271

27.5

0.0237

0.0235

0.0235

0.0234

0.0232

0.0232

0.0286

0.0279

0.0273

0.0265

0.0263

0.0261

0.0304

0.0302

0.0299

0.0297/0.0296

0.0297

30.0

0.0256

0.0259

0.0255

0.0250

0.0247

0.0245

0.0295

0.0291

0.0286

0.0281

0.0280

0.0280

0.0316

0.0323

0.0325

0.0328

32.5

0.0279

0.0273

0.0265

0.0260

0.0259

0.0255

0.0306

0.0306

0.0305

0.0305

0.0307

0.0333

0.0351

0.0350

0.0358

35.0

0.0292

0.0282

0.0277

0.0274

0.0271

0.0272

0.0342

0.0343

0.0345

0.0360

0.0373

0.0374

0.0388

375

0.0297

0.0292

0.0294

0.0294

(0.0356

0.0359

0.0411

0.0412

0.0437

0.0446

40.0

0.0304

0.0316

31¢




A5 K. 4.4.6 QUNDNTLNBUDINTINANUTUVBITZUDT 4 71 0.8RAR T5%DE

Qi
0

(%)

£
ANFUFUTNE U TUIA 30%

Y
AMUFUFUNNTUTTONF 50%

a
ANUFUFURNTUTTOINIA 70%

0.5
BAR

04
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4

BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

20.0

9.02

15.63

18.05

'19.38

20.16

30.81

15.75

18.33

2].14

22.43

23.01

23.83

18.40

21.57

23.33

24.38

25.24

35.55

22.5

15.36

18.21

20.67

21.76

22.78

32.51

18.09

21.45

23.40

24.30

24.85

25.08

21.30

24.15

25.20

25.90

26.08

36.39

250

16.76

19.85

21.96

23.33

23.92

34.12

20.90

23.87

24.95

25.79

26.20

26.08

22.64

25.63

26.53

27.08

27.44

37.6%

27.5

19.19

22.04

23.76

24.81

25.20

35.63

23.33

25.05

25.83

26.49

27.07

26.69

24.50

26.53

27.62

28.25

28.64

39.00

30.0

21.37

24.34

24.59

25.94

26.21

36.48

24.26

26.26

27.19

27.66

28.15

28.46

25.36

27.64

29.15

29.97

325

23.20

25.59

26.37

26.76

271.07

37.30

25.20

27.35

28.44

28.99

29.45

26.53

29.54

30.26

31.84

35.0

25.12

26.30

27.05

27.62

27.90

38.29

27.15

28.99

30.28

27.94

30.57

31.49

32.50

37.5

25.36

26.96

29.32

39.78

28.25

30.05

31.38

32.78

34.15

35.32

40.0

25.98

41.14

61¢




TN N, 4.4.7 5@131mﬂwammmﬁﬁmmmﬁmmswuﬁ 4 % 0.8RAR 75%DE

gUNYI
0

( %)

3
ANYFUTURNTUTTEINIA 30%

2
ANuFUFLTNTUTIONR 50%

J’ o o o
ANUFHAUNNTUSTIONN T0%

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2

BAR

0.1
BAR

0.0
BAR

20.0

0.0431

0.0536

0.0580

0.0605

0.0623

0.0636

0.0539

0.0599

0.0644

0.0665

0.0682

0.0696

0.0537

0.0646

0.0686

0.0705

0.0726

0.0729

22.5

0.0532

0.0586

0.0633

0.0645

0.0672

0.0671

0.0581

0.0645

0.0688

0.0701

0.0714

0.0724

0.0645

0.0699

0.0728

0.0741

0.0747

0.0752

25.0

0.0558

0.0619

0.0660

0.0683

0.0698

0.0702

0.0630

0.0696

0.0723

0.0734

0.0748

0.0744

0.0692

0.0737

0.0752

0.0765

0.0775

0.0779

27.5

0.0605

0.0662

0.0695

0.0713

0.0725

0.0736

0.0680

0.0726

0.0745

0.0755

0.0762

0.0756

0.0706

0.0752

0.0782

0.0792

0.0801

0.0811

30.0

0.0647

0.0708

0.0733

0.0741

0.0748

0.0754

0.0703

0.0751

0.0770

0.0780

0.0792

0.0797

0.0726

0.0778

0.0812

0.0835

32.5

0.0693

0.0733

0.0743

0.0755

0.0765

0.0771

0.0723

0.0776

0.0794

0.0809

0.0824

0.0755

0.0821

0.0847

0.0889

35.0

0.0716

0.0750

0.0763

0.0777

0.0783

0.0795

0.0775

0.0814

0.0841

0.0500

0.0793

0.0846

0.0868

0.0908

375

0.0726

0.0762

0.0818

0.0827

0.0793

0.0833

0.0871

0.0900

0.0933

0.0970

40.0

0.0740

0.0865

0ze




A1519 W, 4.4.8 FISIRNDUINS AIwDT UL ULN 4 11 0.8RAR 75%DE

QUNYN
a

( %)

o
AMUFUFURNTUT IO 30%

o
AMUFUTUANTUTTEINA 50%

aF
ANUFUTURNTUTIENH 70%

0.5
BAR

04
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

0.5
BAR

0.4
BAR

0.3
BAR

0.2
BAR

0.1
BAR

0.0
BAR

20.0

2.196

2313

2.339

2.349

2.353

2.356

2.315

2347

2.356

2,357

2.357

2.355

2.342

2.357

2.356

2.353

2.348

2.347

22.5

2.310

2.341

2.355

2.357

2.357

2.357

2.340

2.357

2.356

2.354

2.351

2.348

2.357

2.354

2.347

2.343

2.340

2.338

25.0

2.327

2.352

2.357

2.356

2.354

2.354

2.355

2.355

2.349

2.345

2.342

2.342

2.355

2.344

2.339

2.333

2.328

2.326

27.5

2.348

2.357

2.355

2.353

2.348

2.345

2.356

2.348

2.341

2.337

2.334

2.337

2.353

2.339

2.324

2.319

2.313

2.307

30.0

2.357

2.352

2.346

2.343

2.340

2.338

2.354

2.339

2.330

2.325

2.319

2.316

2.348

2.323

2.306

2.290

325

2.356

2.346

2.342

2.337

2.333

2.330

2.349

2.328

2.318

2.308

2.297

2.337

2.300

2.285

2.255

35.0

2.351

2.339

2.334

2.326

2.323

2.317

2.328

2.305

2.285

2318

2.282

2.263

2.244

37.5

2.348

2.333

2.303

2.296

2318

2.292

2.261

2.234

2.197

2.158

40.0

2.343

2.266

78




AT W, 4.5 HAVDITEUUN 4 9 0.3RAR 50%RH 75%DE

gUNHil
0

(%)

SMER (kg/kWh)

MER (kg/h)

COP

0.25
BAR

0.20
BAR

0.15
BAR

0.10
BAR

0.05
BAR

0.0
BAR

0.25
BAR

0.20
BAR

0.15
BAR

0.10
BAR

0.05
BAR

0.0
BAR

0.25
BAR

0.20
BAR

0.15
BAR

0.10
BAR

0.05
BAR

0.0
BAR

200

4.211

3.638

3.388

3.291

3.302

3.327

2.92

3.45

4.11

4.63

5.03

535

3.771

3.808

3.812

3.855

3.988

4.110

22.5

4.398

3.741

3.493

3.442

3.462

3482

3.05

3.78

4.50

5.06

546

5.84

3.743

3.769

3.778

3.876

4.027

4.141

25.0

4.591

3.840

3.598

3.598

3.620

3.637

3.18

4.13

4.92

5.49

5.95

6.37

3.714

3.728

3.748

3.915

4.058

4.170

27.5

4713

3.924

3.732

3.745

3.764

3.793

3.40

4.51

5.36

5.93

6.46

6.91

3.687

3.707

3.756

3.947

4.077

4.194

30.0

4.786

3.997

3.872

3.884

3.915

3.948

3.71

4.91

5.77

6.43

7.04

7.51

3.657

3.680

3.785

3.966

4.105

4.227

32.5

4.841

4.075

4.016

4.026

4.044

4.018

4.02

5.34

6.23

7.01

7.61

8.00

3.627

3.640

3.826

3.984

4.110

4,153

35.0

4.880

4.206

4.124

4.080

4.028

3.986

4.36

5.78

6.72

7.51

8.11

8.49

3.584

3.640

3.835

3.954

3.934

3.908

375

4917

4.276

4.202

4.033

3.898

3.858

4.72

6.20

7.25

8.11

8.51

8.74

3.537

3.570

3.794

3.698

3.596

3.586

40.0

4.901

4.381

4.043

3.823

3.804

3.806

5.06

6.64

7.74

8.54

8.78

8.90

3.490

3.528

3.530

3.350

3.312

3.302

ot




A9 K. 4.5 Haveaseuuh 4 91 0.3RAR 50%RH 75%DE(#1D)

Qi Qm'ﬁQﬁﬁzmmmmsﬁwmwmﬁu Coy | Sasims Imaweensihanudy kes) BB UNT DT (kW)

(0°]f) 0.25 | 020 | 0.15 | 0.10 1 0.05| 0.0 | 025020 | 0.15 | 0.10 | 005 | 0.0 | 0.25| 020 | 0.15 | 0.10 | 0.05 | 0.0

BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR
20.0 [-30.00(-24.37|-18.39]-13.96|-11.50] -8.10 |0.0062|0.0094/0.0134/0.0170/0.0193/0.0213| 0.693 | 0.949 | 1.213 | 1.407 | 1.523 { 1.608
22.5 |-30.00(-23.00|-16.69|-12.49| -9.88 | -7.44 [0.0062[0.0103]0.0147]0.0182|0.0206|0.0229 | 0.693 | 1.010 | 1.287{ 1.469 | 1.577 | 1.674
25.0 1-30.00|-21.48|-15.40|-11.17| -8.22 | -5.58 [0.0062]0.0113}0.0162/0.0194|0.0221|0.0250| 0.693 | 1.076 | 1.367 | 1.524 | 1.643 | 1.751
27.5 |-29.38(-21.00(-14.20| -9.70 | -6.28 | -3.53 |0.0065/0.0124/0.0175/0.0207(0.0240(0.0269| 0.720 | 1.149 | 1.435{ 1.582 | 1.716 | 1.819
30.0 |-28.21{-19.60|-12.30| -7.85 | -4.50 | -1.24 |0.0072(0.0137/0.0186/0.0225|0.0263| 0.0295 0.775 | 1.228 | 1.489 | 1.656 | 1.797 | 1.899
32.5 |-26.93{-17.70|-10.54] -5.74 | -1.71 | 1.49 |0.0079(0.0151|0.0200(0.0247}0.0289{0.0329  0.830 | 1.310 | 1.551 | 1.740 | 1.881 | 1.992
35.0 |-25.73|-16.00| -8.63 | -3.27 | 2.00 | 6.41 |0.0087|0.0166{0.0218|0.0272;0.0337,0.0391 | 0.894 | 1.388 | 1.628 | 1.829 2.013 2.129
37.5. -24.02(-12.96| -5.60 | 1.96 | 8.33 |12.35(0.0096|0.0178|0.0242(0.03360.0422 .0.0484 0.961|1.451|1.7242.011|2.183[2.265
40.0 |-22.45|-11.401 -0.77 | 10.59 | 15.28 | 18.09(0.0106|0.0192|0.0300(0.0457|0.0530; 0.0580 | 1.033 | 1.516 | 1.915| 2.233 | 2.309 | 2.339

£Ce




MIN W, 4.5 WAUDITTUUN 4 7l 0.3RAR 50%RH 75%DE(#)

= a 4 0 ¥ . .
gungil gaunglinmeadunsaseuurs () ANUFUSInEeIMAIAT 8B LAY

(Och’) 0.25 020 | 0.15 0.10 | 0.05 | 0.00 | 0.25 0.20 | 0.15 0.10 | 0.03 0.00
BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR | BAR

200 | 28.87 |-31.43 | 34.69 | 37.20 | 38.99 | 40.37 | 0.0080 | 0.0075 | 0.0070 | 0.0066 | 0.0061 | 0.0057

22.5 | 3096 | 34.57 | 38.01 | 40.59 | 42.34 | 43.97 | 0.0092 | 0.0086 | 0.0081 | 0.0076 | 0.0071 | 0.0067

25.0 | 33.07 | 37.77 | 41.47 | 43.95 | 45.96 | 47.82 | 0.0106 | 0.0100 | 0.0094 | 0.0088 | 0.0083 | 0.0078

27.5 | 3570 | 41.07 | 44.89 | 47.33 | 49.64 | 51.53 { 0.0122 | 0.0115 | 0.0109 | 0.0102 } 0.0096 | 0.0091

30.0 | 38.81 | 44.44 | 48.18 | 51.01 | 53.60 | 55.56 | 0.0140 | 0.0133 | 0.0125 } 0.0117 | 0.0111 | 0.0106

32.5 | 41.88 | 47.87 | 51.66 | 54.94 | 57.49 | 59.07 | 0.0161 | 0.0152 | 0.0143 | 0.0135 | 0.0129 | 0.0123

35.0 | 45.05 | 51.28 | 55.26 | 58.52 | 60.98 | 62.32 | 0.0184 | 0.0175 | 0.0165 | 0.0156 | 0.0150 | 0.0147

375 | 4824 | 54.63 | 58.91 | 62.30 | 63.92 | 64.85 | 0.0211 | 0.0200 | 0.0189 | 0.0183 | 0.0179 | 0.0176

40.0 | 51.39 | 58.03 | 62.50 | 65.55 | 66.38 | 66.84 | 0.0241 | 0.0228 | 0.0218 | 0.0217 | 0.0214 | 0.0213

yee



M1519 W, 4.6.1 SMER%0458UUM 2 tagssuud 1 Aufualge

gl syuufiz syupfl 1 szuudil + anudou ssuuft 1+ Tuanuden
(O°1‘:’) 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH SO%RH T0%RH
20.0 4.224 4.074 3.899 2.599 2.846 3.095 1.155 1.306 1.511 2.827 2.983 3.152
22.5 4.276 4055 | 3.878 2.783 3.018 3.324 1.226 1.431 1.730 2,922 3.101 3.325
25.0 4283 4.043 3.861 2.920 3.246 3.515 1.344 1.617 1.983 3.041 3.266 3.'484
27.5 4;257 4.014 3.835 3.056 3.490 3.682 1432 1.856 2.311 3.133 3.422 3.640
30.0 4.282 3.988 3.825 3.247 3.028 3.671 1.573 2.115 2.496 3.271 3.581 3.652
32.5 4.256 3.999 3.781 3.379 3.700 3.673 1.714 2.316 2.741 3.372 3.661 3.665
35.0 4.259 3.984 3.763 3.613 3.746 3.608 1.970 2.594 2.840 3.561 3.720 3.615
37.5 4.248 3.975 3.721 3.751 3.697 3.533 2.231 2.757 2.900 3.691 3.875 3.549
40.0 4.212 3.985 3.739 3.698 3.608 3.429 2.299 2.812 2.938 3.666 3.617 3.515

A




A5 W, 4.6.2 MERUBsZUUM 2 uazszuud 1 Mdfudse

QUNYI szuufi 2 szuudi 1 syuuft 1 + anufou squufi 1+ Tunaudon
(0°h’) 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH
20.0 9.50 0.32 9.03 4.57 5.29 6.04 972 9.69 9.63 9.72 9.69 9.63
22.5 9.75 9.40 9.07 4.98 5.82 6.74 9.87 9.80 9.72 9.87 9.80 9.72
25.0 9.86 9.44 9.08 5.56 6.50 7.38 10.00 9.88 9.78 10.00 9.88 9.78
27.5 9.89 9.43 9.04 5.95 7.22 8.00 10.10 0.92 9.77 10.10 9.92 9.71

1300 10.01 9.40 9.00 6.51 7.74 8.26 10.22 9.94 9.71 10.22 9.94 9.71
325 10.00 9.42 8.85 6.97 8.15 8.47 10.29 9.97 9.52 10.29 9.97 9.52
35.0 10.04 9.36 8.74 7.66 8.50 8.46 10.33 9.88 9.32 10.33 0.88 9.32
37.5 10.01 0.28 8.53 8.18 8.70 8.33 10.30 9.76 9.04 10.30 9.76 9.04
40.0 991 1 9.22 8.39 8.26 8.47 8.20 10.21 9.63 8.83 10.21 9.63 8.83

9te




A15197 K. 4.7 HaveIszuuh 2 9 20%DE

gamgi SMER (kg/kWh) MER (kg/s) COP Sasims Iuamshianudy
(kg/s)

(0“]5) 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH
20.0 1.152 1.104 1.064 2,717 2.604 2.509 4.407 4.466 4.476 0.0654 | 0.0659 | 0.0665
225 | 1154 | 1109 | 1.070 | 2727 | 2612 | 2515 | 4298 | 4342 | 4366 | 0.0687 | 0.0694 | 0.0700
250 | 1176 | L1115 | 1.082 | 2745 | 2604 | 2529 | 4.197 | 4256 | 4287 | 0.0761 | 0.0759 | 0.0793
275 | 1220 | L1144 | 1.096 | 2795 | 2.621 | 2.504 | 4.122 | 4.150 | 4.189 | 0.0834 | 0.0834 | 0.0843
300 | 1253 | 1164 | 1.103 | 2.805 | 2.607 | 2.458 | 4.050 | 4.072 | 4.131 | 0.0895 { 0.0895 | 0.0907
325 | 1265 | 1205 | 1123 | 2770 | 2616 | 2438 | 3.958 | 4.021 | 4.077 | 0.0944 | 0.0960 | 0.0974
35.0 1.284 1.219 1.147 2.725 2.579 2.410 3.817 3.891 3.960 0.0976 | 0.0994 | 0.1015
37.5 1.352 1.275 1.243 2.696 2.560 2.388 3.917 3.961 4.126 | 0.1071 | 0.1106 | 0.1155
40.0 1.388 1.286 1.271 2.650 2.395 2.314 3.954 4.087 4.175 0.1145 | 0.1172  0.1197

LTE




G5 19N N, 4.7 HRUBITTUUN 2 i 20%DE (719)

qungil [gamgiisvmovesansihany Midsneumsaaed W) gumgieimeduaiosy B T
du () ue Cany '

(Oclf) 30%RH | 50%RH | 70%RH | 30%RH | 50%RH | 70%RH | 30%RH | 50%RH 70%RH 30%RH | 50%RH | 70%RH
20.0 2181 21.95 22.26 2.357 2.357 2.357 | 6471 | 6477 | 64.79 | 0.0043 0.0073 0.0102
22.5 23.28 23.70 24.22 2.356 2.355 2.354 | 65.21 | 65.66 | 65.59 | 0.0051 0.0085 0.0119
25.0 25.80 26.76 27.60 2.334 2.335 2318 | 66.54 | 66.71 66.98 | 0.0059 0.0099 0.0139
27.5 27.50 29.10 30.43 2.291 2.291 2.284 67.25 1 67.50 | 67.77 | 0.0068 0.0115 0.0162
30.0 30.70 31.25 32.89 2.239 2.239 2.227 67.92 | 68.18 | 68.43 | 0.0079 0.0133 0.0188
32.5 34.06 34.60 35.70 2.195 2.183 2.170 | 68.93 | 69.10 | 69.20 | 0.0092 0.0154 0.0218
35.0 3590 .| 36.87 38.30 2.153 2.129 2.118 | 69.25 | 69.75 | 69.92 | 0.0105 0.0178 0.0252
37.5 38.90 39.59 41.60 2.025 1.897 1.976 | 70.12 | 70.40 | 70.88 | 0.0121 0.0205 0.0290
40.0 41.45 42.33 43,43 1.908 1.862 1.819 | 7043 | 70.80 | 71.14 | 0.0139 0.0235 0.0334

8T¢




15199 H. 4.8 HRUBITTUUN 3 A 50%RH 20%DE

gUuQY SMER (kg/kWh) MER  (kg/s)
Cay | 08 | 07 | 06| 05| 04| 03| 02| 01|08 07|06 05| 04037 02]|01
RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR
200 | 1.066| 1.049 | 1.010 | 0.948 | 0.908 | 0.886 | 0.881 | 1.016 | 2.51 | 2.39 | 2.10 | 1.83 | 1.62 | 1.42 | 1.22 | 0.94
225 | 1.072| 1059 | 1.036 | 0.993 | 0.952 | 0.927 | 0.918 | 1.044 | 2.51 | 2.43 | 221 | 1.98 | 176 | 1.54 | 1.32 | 1.03
250 |1.099 | 1.063 | 1.053 | 1.033 | 0.996 | 0.969 | 0.962 | 1.071 | 2.54 | 2.48 | 2.33 | 2.16 | 1.91 | 1.68 | 145 | 1.12
275 |1.157| 1.066 | 1.076 | 1.059 | 1.045 | 1.011 | 1.004 | 1.096 | 2.59 | 2.51 | 2.44 | 2.27 | 2.09 | 1.83 | 1.57 | 1.23
300 |1.244|1.065|1.070|1.082 | 1.071 | 1.055 | 1.040 | 1.114 | 2.62 | 2.54 | 2.48 | 2.41 | 2.23 | 1.99 | 1.69 | 133
325 |1.296 | 1.077 | 1.065 | 1.081| 1.091 | 1.080 | 1.077 | 1.127 | 2.59 | 2.53 | 2.47 | 2.49 | 239 | 2.14 | 1.84 | 143
350 | 1321 1.084| 1.070 | 1.071 | 1.090 | 1.100 | 1.116 | 1.143 | 2.44 | 2.52 | 2.52 | 2.50 | 2.43 | 2.34 | 2.01 | 155
375 | 1.354 | 1.082| 1.061 | 1.050 | 1.075 | 1.068 | 1.110 | 1.168 | 2.24 | 2.48 | 2.55 | 2.54 | 2.53 | 241 | 2.17 | 1.67
400 | 1412|1062 1.028 2.18 | 228 | 2.39

67




A15199 K. 4.8 HaUBITZUDN 3 1 S0%RH 20%DE (719)

Qv Cop MdensumImEes (KW)
Cay | 08 | 07| 06| 05| 04| 0302010807 06|05/ 04]|03]02]01
RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR
200 | 4.086|4.565 | 4.689 | 4.488 | 4299 | 4.103 | 3.843 | 3.815 | 2.356 | 2.260 | 2.083 | 1.935 | 1783 | 1.601 | 1.380 | 0.920
225 |3.997|4.432|4.649 | 4534 4334 | 4.133 | 3.856 | 3.775 | 2.345 | 2.289 1 2:130 | 1.997 | 1.850 | 1.665 | 1.443 | 0.981
250 13.880|4.241 | 4.505 | 4.556 | 4375 | 4.158 | 3.888 | 3.734 | 2.313 | 2.329 [ 2.209 | 2.072 | 1.918 | 1.738 | 1.503 | 1.047
275 |3.780 | 4.087 | 4320 | 4430 | 4.411 | 4.186 | 3.929 | 3.692 | 2.239 | 2.351 | 2.268 | 2.144 | 1.995 | 1.811 | 1.559 | 1.119
300 |3.732]3.940 | 4.107 | 4244 | 4312 | 4218 | 3.952 | 3.652| 2.104 | 2.357 | 2.319 | 2.229 | 2.080 | 1.890 | 1.628 | 1.192
325 |3741 | 3.834 | 3.943 | 4.025 | 4.104 | 4.157 | 3.968 | 3.613 | 1.982 | 2.348 | 2.346 | 2.208 | 2.187 | 1.979 | 1.709 | 1.268
35.0 |3.760 | 3.728 | 3.770 | 3.784 | 3.827 | 3.912 | 3.965 | 3.578 | 1.845 | 2.325 | 2.357 | 2.344 | 2.279 | 2.126 | 1.803 | 1.354
375 |3781|3.642 | 3.633 | 3.627 | 3.599 | 3.653 1 3.759 | 3.587 | 1.738 | 2.290 | 2.345 | 2.357 | 2.339 | 2.254 | 1.956 | 1.426
40.0 |3.852|3.573 | 3.556 1.5406(2.2715/2.3266

0ce




A15197 W, 4.8 WaUB95EUUR 3 91 50%RH 20%DE (919)

QUNHLl Qquﬁmmﬁﬁnﬂ?mamﬁq () anudusmeadunioouus

(0°1f) 0.8 0.7 0.6 0.5 0.4 0.3 0.2 0.1 0.8 0.7 0.6 0.5 0.4 0.3 0.2 [0.1IRAR
RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR | RAR
20.0 |66.01|61.32}55.01 | 48.98 | 44.35 40.20 | 36.21 | 30.68 |0.019110.0102]0.0071|0.0061!0.0057|0.0057)0.0061| 0.0066
225 |66.81|62.35|57.53|52.70 | 48.50 | 43.72 | 39.58 | 33.88 |0.0213|0.0114|0.0081{0.0070|0.0067}0.0067 0.0071| 0.0077
25.0 |67.77 | 63.83 | 60.48 | 56.77 | 51.37 | 47.47 | 43.06 | 37.13 {0.0235|0.0137;0.0097|0.00830.0078|0.0078| 0.0082 0.0090
275 168.90| 65.00| 62.41 | 59.54 | 56.01 | 51.27 | 46.49 | 40.47 |0.0255]0.0161|0.0116/0.009710.0091|0.0091|0.0096| 0.0104
30.0 |70.42 | 66.24 | 64.04 | 62.12 | 59.22 | 55.29 | 50.08 | 43.79 |0.0277|0.0189|0.0140!0.0117|0.0106,0.0106{0.0111} 0.0121
325 |71.13| 67.13 | 65.34 | 63.95 | 62.19 | 58.82 | 53.92 | 47.08 |0.0290:0.0217}0.0165|0.0142|0.0128|0.0123 0.0128; 0.0140
35.0 |71.63|67.96| 66.76 | 65.65 | 64.24 | 62.28 | 57.89 | 50.61 }0.0296|0.0248|0.0200/0.0172/0.0154|0.0147 0.0149] 0.0161
375 72,03 68.62 | 67.71 | 66.93 | 66.09 | 64.65 | 61.50 | 54.08 [0.0301|0.0280|0.0234|0.0205;0.0186|0.0175,0.0173 0.0186
40.0 |72.98 | 68.97 | 68.47 0.0323[0.0298|0.0261

2




157299 #. 4.8 WAYDITTUDN 3 A 50%RH 20%DE (719)

0
(%)

Qunlll

sasims lnavesenshanudu kgfs)

o~y o 0
FUUHUTTHYUBIATMNU (%)

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2

RAR

0.1
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

03
RAR

0.2
RAR

0.1
RAR

20.0

0.0689

0.0480

0.0368

0.0308

0.0259

0.0211

0.0164

0.0090

23.44

12.04

3.40

-0.10

-5.10

-9.27

-14.45

-24.99

22.5

0.0734

0.0507

0.0392

0.0331

0.0279

0.0227

0.0177

0.0099

25.55

13.76

6.33

1.73

-2.71

-7.63

-13.08

-23.65

25.0

0.0801

0.0561

0.0439

0.0363

0.0302

0.0246

0.0189

0.0108

28.44

16.76

9.62

4.15

-0.74

-5.74

-11.69

-22.70

27.5

0.0895

0.0614

0.0486

0.0400

0.0330

0.0267

0.0201

0.0119

31.40

19.69

12.51

6.80

1.30

-3.76

-10.27

-20.58

30.0

0.1018

0.0674

0.0545

0.0454

0.0367

0.0292

0.0218

0.0131

35.70

22,774

15.98

10.40

4.38

-1.60

-8.55

-18.86

32.5

0.1108

0.0724

0.0599

0.0518

0.0425

0.0324

0.0238

0.0144

40.79

25.32

18.87

14.34

8.56

1.10

-6.56

-17.22

35.0

0.1182

0.0781

0.0675

0.0591

0.0497

0.0390

0.0265

0.0159

42.82

28.70

22.66

18.48

13.13

6.10

-4.10

-15.11

37.5

0.1254

0.0836

0.0735

0.0655

0.0579

0.0474

0.0315

0.0173

43.29

30.40

25.75

21.88

17.98

12.60

0.36

-13.60

40.0

0.1342

0.0859

0.0777

47.19

31.18

27.66
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AARUINA 5

ftou lamshauivaingay




A9 A, 5.1 HaUBIUsEANEMMAT B0 UL RL AN ISUIAG DUADANTSOULVDITE UL 2

UszAniam |quugll|  SMER (kg/kWh) MER (kg/s) COP fdensunsared (kW)
w5oseunis | (%) |50%RH|70%RH|90%RH|50%RH|70%RH|90%RH| 50%RH| 70%RH| 90%RH | 50%RH|70%RH| 90%RH

20 | 4074 | 3899 | 3772 | 932 | 9.03 | 883 | 4363 | 4388 | 4.418 | 2.288 | 2317 | 2.342

75 30 | 3.988 | 3.825 | 3.682 | 9.40 | 9.00 | 8.58 | 3.694 | 3.770 | 3.896 | 2.356 | 2.354 | 2.331

40 | 3985 | 3.739 | 3.654 | 922 | 839 | 7.79 | 3.083 | 3271 | 3.525 | 2312 | 2.243 | 2.133

20 | 2725 | 2618 | 2514 | 626 | 609 | 5.89 | 4.380 | 4.352 | 4.435 | 2.298 | 2.327 | 2.343

50 30 | 2699 | 2564 | 2472 | 636 | 602 | 575 | 3.720 | 3.804 | 3.914 | 2.358 | 2349 | 2324

40 | 2782 | 2598 | 2477 | 616 | 5.64 | 519 | 3.294 | 3.416 | 3.622 | 2.216 | 2.170 | 2.096

20 | 1104 | 1.064 | 1.023 | 2.60 | 251 | 241 | 4466 | 4476 | 4506 | 2357 | 2357 | 2.358

20 30 | 1.164 | 1.103 | 1.060 | 2.61 | 246 | 235 | 4072 | 4.131 | 4.186 | 2.239 | 2.227 | 2.216

40 | 1286 | 1271 | 1.189 | 240 | 231 | 212 | 4087 | 4175 | 4317 | 1.862 | 1.819 | 1.178

£ee




1519 K. 5.1 wawedszan

Py

N

SosounaasanIIzIIAdaNAR AN T SOULYDISTULA 2 (d0)

Uszdniam |gamgll| dasins Inamsiinii | gungissmevesmsm qmwgﬁmmﬁuﬁ’m?man Anudusuvnzeneidh
1950901 B (kefs) Ay () wite (o) nSoeuI

(%) (0°1f) 50%RH | 70%RH|90%RH|50%RH | 70%RH 1 90%RH| 50%RH | 70%RH | 90%RH | 50%RH | 70%RH | 90%RH

20 | 0.0506 | 0.0542 | 0.0585 | 23.12 | 25.82 | 18.63 | 62.58 | 62.99 | 63.67 | 0.0073 | 0.0102 | 0.0132

75 30 | 0.0641 | 0.0700 | 0.0770 | 31.13 | 34.22 | 27.77 | 66.41 | 67.17 | 67.45 | 0.0133 | 0.0188 | 0.0244

40 | 0.0802 | 0.0891 | 0.0991 ! 38.71 | 42.42 | 36.87 | 70.02 | 69.82 | 70.25 | 0.0235 | 0.0334 0.0437

20 | 0.0516 | 0.0556 | 0.0589 | 14.65 | 16.95 | 18.79 | 62.61 | 63.48 | 63.69 | 0.0073 } 0.0102 ; 0.0132

50 30 | 0.0674 | 0.0725 | 0.0783 | 23.18 | 25.63 | 2823 | 67.09 | 67.29 | 67.71 | 0.0133 | 0.0188 | 0.0244

40 | 0.0919 | 0.0960 | 0.1020 | 33.90 | 35.47 | 37.69 | 70.16 | 70.12 | 70.23 | 0.0235 | 0.0334 | 0.0437

20 | 0.0659 | 0.0665 | 0.0667 | 21.95 | 22.26 | 22.80 | 64.77 : 64.79 | 64.69 | 0.0073 | 0.0102 0.0132

20 30 | 0.0895 1 0.0907 | 0.0919| 31.25 | 32.89 | 33.84 | 68.18 | 68.43 | 68.54 | 0.0133 | 0.0188 | 0.0244

40 |0.1172]0.1197 | 0.1217 | 42.33 | 4343 | 4423 | 70.80 | 7L.14 | 70.90 | 0.0235 | 0.0334 | 0.0437

PEe
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DE

(%)

Tam

0
(%)

7 o
AMUBUTUNNTUTTOINA 50%

of
ATUFUTUINTUTIOINA 70%

g GO ot
ANUFUTURNNTUTTOINH 90%

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2

RAR

0.8 1070605
RAR|RAR{RAR|RAR

0.4
RAR

0.3
RAR

0.2
RAR

75

20

3.725

3.865

3.800

3.562

3.410¢

3.327

3.679

3.790

3.784

3.597

3.369

3.198

3.648(3.725/3.745(3.641

3.369

3.106

2.831

30

3.618

3.765

3.844

3.923

3.967

3.948

3.696

3.728

3.749

3.784

3.784

3.303(3.5803.640(3.628

3.606{3.605

3.468

40

3.559

3.697

3.755

3.777

3.806

3.500

3.575

3.534

3.526

3.379(3.129[3.236/3.426

3.379

3.329

3.355

50

20

2.514

2.597

2.524

2.370

2.270

2.215

2.203

2.450;

2.553

2.526

2.392

2.243

2.130

2.029

2.475(2.51012.508{2.423

2.23412.068

1.897

30

2.436

2.540

2.586

2.629

2.653

2.632

2.597

2.513

2.515

2.512

2.518

2.531

2.528

2.3992.455(2.454

2.423

2.435

2.316

40

2512

2.540,

2.500

2.546

2.543

2.571

2.597

2.460)

2412

2.518

2.341

2.5782.5172.3962.336

2.257

2.204

20

20

1.066

1.049

1.010:

0.948

0.908

0.886

0.881

1.035

1.053

1.016

0.955

0.897

0.851

0.814

0.970,1.040(1.0080.969

0.8940.824

0.761

30

1.244

1.100

1.070

1.082

1.071

1.055

1.040

0.929

0.979

1.044

1.036

1.048

1.019

0.973

0.86910.867|0.883/0.880

0.886

0.939

0.918

40

1412

1.062

1.028

0.851

0.870

0.995

0.943

1.017

1.017

0.795(1.001,0.920

0.848

0.849

1.004

Tam = gUUHITUITOINIA
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DE
(%)

Tam

0
(%)

W
ANMUTFUTUANTUTTOINIA 50%

o
aNuFUFUTNTUTTIIMA 70%

ANUFUFUINTUTTIINA 0%

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

0.8
RAR

0.7
RAR

0.6

RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

75

20

8.48

8.79

797

6.93

6.10

5.35

8.68

8.74

8.16

1.27

6.30

538

8.53

8.71

8.35

7.61

6.55

547

4.32

30

8.39

8.88

8.94

8.83

8.28

7.51

8.67

8.79

8.71

8.39

7.65

7.21

8.32

8.56

8.55

8.34

7.84

6.44

40

8.13

8.62

8.83

8.91

8.90

7.94

g.10

8.24

8.30

6.52

6.49

6.80

7.64

7.63

7.68

7.90

50

20

5.92

5.90

5.27

4.60

4.05

3.55

3.06

5.77

5.87

5.44

4.82

4.18

3.58

2.95

5.79

5.86

5.59

5.05

4.33

3.63

2.87

30

5.63

5.99

6.02

5.86

5.54

4.99

4.26

5.78

5.89

5.92

5.84

5.60

5.11

5.57

5.77

5.78

5.60

5.30

4.29

40

5.42

5.86

5.82

5.98

6.00

6.01

5.63

5.07

5.34

5.68

5.37

5.05

5.26

5.11

5.20

5.10

5.09

20

20

2.51

2.39

2.10

1.83

1.62

1.42

1.22

2.43

242

2.18

1.92

1.67

1.43

1.18

2.27

2.43

2.23

2.01

1.73

1.44

1.15

30

2.62

2.54

248

241

2.23

1.99

1.69

2.07

2.30

2.46

240

232

2.05

1.69

1.93

2.03

2.08

2.07

2.03

2.01

1.69

40

2.18

2.28

2.39

1.88

1.95

2.29

2.19

2.39

2.37

1.63

2.14

2.04

1.91

1.96|

2.37

Tam = QYUUYTUTTHIMA
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W
ANMNFUTUINTUTTIINA 50%

-
ANMUFUTURNEUTITONNIH 70%

o
AU FUFUINTUTTOINF 00%

DE | Tam
(%) (ch’) 0.8 07|06 0.3 0.7 0.3 0.8 0605|04 0.2
RAR|RAR|RAR RAR|RAR RAR RAR|RAR [RAR RAR|RAR|RAR RAR

20 14.038]4.529/4.697 4.30614.110 4.426 4.38514.179 3.980: 4.609/4.666/4.470 3.962

75 | 30 [3.7453.92214.071 4.303|4.227 3.865 4.17214.240, 3.111]3.828]3.865(3.9314.005 4.129
40 3.2173.540 3.407)3.348 3.3773.526 3.033(2.709[2.886{3.4173.264 3.258
20 |4.066/4.530:4.695 4.106|3.842 4.455 4.38014.175|3.896(3.988 4.6104.6634.460 3.985

50 | 30 |3.7583.9244.078 4.304{4.221|3.961 3.848 4.180[4.240 3.876(3.93114.013 4.126
40 (3.569(3.789(3.544 3.419:3.358|3.370 3.208 3.811 3.532{3.516/3.350
20 |4.086/4.565/4.689 4.103:3.843 4.473 4.172|3.8944.039 4.627/4.65714.457 3.956

20 | 30 |3.7323.940/4.107 4.312/4.218|3.952 3.884 4.1774.24414.034(3.781 3.921|3.9884.070 4,120
40 |3.8523.573|3.556 3.551 3.390/3.317|3.246 3.654(3.601{3.482/3.284 3.264

Tam = gUHYHUTTEINA
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DE

(%)

Tam

0
( %)

Py
ANNFUTURNTUTTIINS 50%

o
ANUFUTURNFUTTOINE 70%

d'f«vvn’

ANUYUANNANT

HTTEINIHN 90%

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4

RAR

03] 02
RAR|RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

03] 0.2
RAR|RAR

0.8
RAR

0.7
RAR

0.6

RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

75

20

2.355

2271

2.097

1.945

1.790

1.608

2347

2.307

2.156

2.020

1.868

1.683

2.338

2.339

2.230

2.090

1.944

1.761

1.515

30

2.316

2.357

2.326

2.231

2.089

1.899

2.349

2.356

2.324

2.217

2.023)

2.183

2.324,

2.351

2.356

2.312

2.175

1.856

40

2.283

2.332

2.350

2.357

2.339

2.267

2.298

2.331

2.355

1.930

2.015

2.103

2.229

2.257

2.308;

2.355

50

20

2.357

2.272

2.090

1.940

1.786

1.6041.387

2.354

2.299

2.153

2.015

1.865

1.679{1.452

2.338

2.336

2.229

2.086

1.936

1755

1.513

30

2312

2.358

2.326

2.231

2.089

1.8941.642

2.298

2.342

2.357

2.321

2.214

2.020

2.323

2.351

2.356

2.311

2.175

1.853

40

2.156

2.305

2.329

2.349

2.358

2.338(2.166

2.059

2.215

2.255

2.296

1.960

2.090

2.133

2.227

2.263

2.308

20

20

2.356

2.260

2.083

1.935

1.783

1.601{1.380

2.350

2.294

2.142

2.009

1.861

1.675|1.451

2.344

2.333

2.216

2.078

1.934

1.751

1.511

30

2.104

2.357

2.319

2.229

2.080

1.890]1.628

2.225

2.349

2.356

2.314

2.214

2.013|1.742

2.219

2.337

2.357

2.346

2.286

2.144]

1.845

40

1.541

2.272

2.327

2.211

2.239

2.303

2.329

2.354{2.331

2.057

2.133

2.218

2.251

2.308

2.356

Tam = QUUNNVTTOINIA
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DE

(%)

Tam

0
(%)

P
ANUFUFURNTUTTOIMA 50%

at
ANUFUTUINTUTTONIF 70%

bl
ANUFUTURNTUTTE10E 90%

0.8

RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

75

20

23.83

12.76

4.06

0.06

-4.39

-8.10

35.55

24.97

17.25

1241

7.86

-6.98

26.60

17.73

10.46

4.85

-4.95

-7.67

-6.38

30

28.46

22.62

16.41

10.75

4.81

-1.24

35.83

31.06

26.30

20.01

12.58

34,27

27.76

24.71

20.74

15.45

8.05

-7.53

40

30.49

27.19

24.69

21.23

18.09

41.44

39.54

37.39

33.80

40.86

39.03

36.68

32.87

31.71

29.62

23.95

50

20

13.21

2.66

-5.03

-10.05

-14.47

-19.17

-29.43

24.07

14.42

7.14

2.25

-2.30

-7.27

-12.86

2641

17.55

-7.96

4.69

-0.17

-10.33

-8.94

30

29.15

22.89

16.87

10.84

5.02

-1.21

-8.07

29.45

25.94

21.14

16.06

9.81

2.39

2773

24.74

20.88

15.36

7.90

-2.65

40

35.54

29.13

27.56

25.28

22,19

17.70

7.66

38.05

33.55

31.66

29.85

40.56

37.03

31.15

32.92

31.85

28.95

20

20

23.44

12.04

3.40

-0.10

-5.10

-9.27

-14.45

24.89

14.26

6.76

2.04

-7.40

-7.38

-12.96

25.75

17.12

9.83

4.24

-5.27

-10.42

-11.50

30

35.70

22.74

15.98

10.40

4.38

-1.60

-8.55

32.94

25.16

16.04

15.71

9.73

2.12

-10.66

33.13

31.69

23.13

18.95

13.68

6.65

-2.88

40

47.19

31.18

27.66

33.52

32.44

28.87

27.43

24.62

16.84

37.88

36.30

33.17

32.09

29.11

23.33

Tam = QUUYIUITEIMIE
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DE | Tam

i
AMUFUTURNTUTTONNIA 50%

Y
ANMUBUTURNTVITOIF 70%

of
ANUTFUTURNEUTTOIMH 90%

@) | Cm)| 0.8
RAR

0.7
RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

0.8
RAR

0.7 | 0.6
RARIRAR

0.5
RAR

0.4
RAR

03|02
RAR{RAR

0.8 | 0.7
RARRAR

0.6
RAR

0.5
RAR

0.4
RAR

03|02
RAR|RAR

20 10.069§

0.04890.0375/0.0311

0.0261

0.0213

0.0729

0.05280.04060.0340

0.0285

0.0232

0.07540.0579

0.04540.0371

0.0311

0.02520.0192

75 30 [0.07970.0670

0.05550.0455

0.0371

0.0295

0.0735(0.0642/0.0552]

(0.0445

0.0342]

0.094590.0783

0.07150.0634

0.0534,0.04180.0281

40

0.0845

0.07670.0717

0.0663

0.0580

0.08620.0824;

0.0769

0.0696

0.11350.1077

0.10140.0906

0.0877|0.08100.0696

20 |0.068310.0450

0.0371

0.03090.0260

(.0212

0.0166

0.0702

0.05180.0404/0.0338

0.02840.0230

0.0179/0.07550.0573

0.0453(0.0369

0.0308/0.0251/0.0191

50 | 30 |0.0803(0.0668

0.055410.0455

0.0371

0.0293

0.0221

0.0824/0.0744

0.064210.0547

0.0443

(0.0340

0.0784

0.07160.0635

0.05320.04170.0280

40 |0.09730.0814

0.0773/0.0726

0.0660

0.0577

0.0412

0.10464

0.092010.08780.0828

0.11130.1024

0.0591}0.0908

0.0371

0.0811

20 |0.06890.0480)

0.03680.0308

0.0259

0.0211

0.0164/0.0721

0.0512{0.03980.0335

0.0282

0.0225(0.0178|0.07380.0566

0.0444/0.0366

0.0307)0.02500.0191

20 | 30 0.10180.0674

0.0545

0.04540.0367

0.02920.0218

0.0510

0.07220.06390.0537

0.0443

0.03370.0247/0.09150.0757

0.068010.0596

0.05040.03990.0277

40 0.13420.0859

0.0777

0.0923 0.08960.081ﬁ

0.0775

0.07050.0563

0.08830.0811/0.0688

0. 1084|0.09910.0916

Tam = QUUANVITLINA
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DE

(%)

Tam

0
(%)

o
ANMUTUFURNTUTTEMNA 50%

e&ﬂr o e o
ANUPUANANTUITEDH 70%

o
ANMNFUTURNTUTSEINH 90%

0.8
RAR

0.7

RAR

0.6
RAR

0.5
RAR

0.4
RAR

0.3
RAR

0.2
RAR

0807060504 |03} 02
RAR|RAR|RAR|RAR|RAR|RAR|RAR

0.8
RAR

0.7
RAR

0.6
RAR

0.5

RAR

0.4
RAR

0.3
RAR

0.2
RAR

75

20

66.26

61.68

55.67

49.38

44.56

40.37

66.7762.72/57.91152.68147.40142.67

67.18

63.90

60.35

55.80)

50.30

45.01

39.62

30

67.98

66.27

64.25

62.19

59.43

55.56

67.28|65.84/64.34/62.25|58.80

67.55

67.90

66.88

65.75

64.14

61.88

55.99

40

68.09

68.47

68.08

67.57

66.84

69.08/68.38/68.58/68.20

69.83

68.33

68.28

69.33

68.78

68.41

68.22

50

20

66.02

61.68

55.32

49.16

44.43

40.27

36.35

66.38/62.49/57.80(52.46/47.28/42.57|137.95

67.14]

63.75

60.31

55.62

50.00

44.86

39.55

30

68.01

66.21

64.23

62.18

59.43

55.41

50.40

9.16 [67.30,65.80164.23/62.20,58.74

67.89

66.86

65.73

64.12

61.85

55.94

40

70.05

69.52

68.48

68.05

67.55

66.82

64.56

70.75|69.65/69.33|68.41

71.58

70.96

69.98

69.59

68.97

68.49

20

20

66.01

61.32

55.01

48.98

44.35

40.20

36.21

66.56/62.30157.41|52.1747.13/42.45|37.94

66.81

63.58

59.90

55.28

49.91

44.73

39.53

30

70.42

66.24

64.04;

62.12

59.22

55.29

50.08

69.12/66.96/65.75|64.03|62.18|58.58|52.98

69.19)

67.51

66.41

65.16/63.59

61.31

55.71

40

72.98

68.97

68.47

69.46/68.74169.20[62.65|68.17/66.93

70.42

70.09

69.45

68.76

68.44

68.19
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TRCUMSEN PRODUCTS COMPANY

THE WORLD'S LARGEST MANUFACTURER OF COMPRESSORS
FOR THE REFRIGEAATION INDUSTRY

All Tsmperaturas Ars *F. For Eleciiical Periormancs See Raversa Skde,

##BASED ON PRELIMINARY DATA## 20 SUPERHEAT AYS546E

11/23/82 13 SUBCOOLING 460/688/3
FORCED AIR OVER COMPRESSOR 85 ROOM AMBIENT R- 22
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TECUMSER PRODUCTS COMPANY

THE WORLD'S LARGEST MANUFACTURER OFf COMPRESSORS
FOR THE REFRIGERATION INDUSTRY

All Temperatures Are *F. For Capacily Parformance Ses Revaree Sida,
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TECUMSEHR PRODUCTS COMPANY |

THE WORLD'S LARGEST MANUFACTURER OF COMPRESSORS

FOR THE REFR!GERATION INDUSTRY ——
Moot Type: PSC - ’
MODEL: AVSSA4EE | nerne: 230/208/80/1
* Velts (Tasted At): 28@
Date: 12/11/88 Run Capacitor (Mid.): 41
Room Amblent: QS
o8, 0 .. d on preliminary data _ Focead AltOvar Compr. YES
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TECUMSEH PRODUCTS COMPANY

THE WORLD'S LARGEST MANUFACTURER OF COMPRESSORS
FOR THE REFRIGERATION INDUSTRY

Reliigeront Type: g%
Gas Leaving Eveporates Supsrhecied:
Gas Enterlng Compresyor Supsrheated: EB MODEL: A V 5 5 4 8 E
Viguld Subeoolad: 15 . oate: 12/11/80
For All Condanaing Temps (CT)
Alf Tenperatures Are ¥F, For Electrical Parformence Ses Reverse Side. Based on preliminary data

UNDS PER HOUR 17

EA"]:& IN PO

FLOW

1808800

B82A00

68800

42800

20000

-15 -3 3 15 25 35 45 S5




347

TECUMSEH PRODUCTS COMPANY

THE WORLD'S LARGEST MANUFACTURER OF COMPRESSORS
FOR THE REFRIGERATION INDUSTRY

All Tamparatures Are °F, For Capsclty Parformance Sed Revarss Side.
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TECUMSER PRODUCTS COMPANY

THE WORLD'S LARGEST MANUFACTURER OF COMPRESSORS
FOR THE REFRIGERATION INDUSTRY

Al Tempaiatures Ara "F, For Elsclrical Performanca Sse Reverss Slde,

##BASED ON PRELIMINARY DATA## 20 SUPERHEAT AVS346E
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TECUMSEH, MICHIGAN 49286 U.S.A.

&P

TELEX: 0223445 Tec. Prod. Tecu.

HERMETIC COMPHRESSOR - “AV" DESIGN MODELS
FOR AIR CONDITIONING AND HEAT PUMP APPLICATIONS
(R22 TYPE REFRIGERANT)

NOMINAL CAPACITY {*] DISPLACEMENT ELECTRICAL CHARACTERISTICS SHIPPING DATA (ONE CARTON) AVERAGE
BTU/HR KCAL/HR CODE LRA RLA SIZE CARTON GROSS WGT.
MODEL 80 HZ. | 50 HZ. 80 HZ. 50 HZ, IN 3/REV. {CC/REV.) {SEE NOTES) INCHES (CM) LBS. KG)
AVE532E 22000 28666 8064 6720 3518 157.62) g ;2&.% ;l%% 14.7x128x16.9 (37,3 x 32.5 x 42.9} 85 [38.6)
T 59,5 8.9
G 30.7 4,35
AVESISE 35200 29333 8870 7392 3.805 (62.36) [ ggg 15.4 4.7 % 12.8x 16.9 (373 x 325 x 42.9) 85 (38.6)
. D A 15.8
T 65.1 8.7
G .8 3.75
AVGEIEE 38400 32000 9677 8064 4.089 {67.01) g gg.g ;l;g 14,7 x 12.8 x 16.9 [37.3 x32.5 x 42.9) 85 {38.00
T 2.4 10.8
G 37.7 5.3
AVSBA2E 42500 B417 10710 8925 4.471 {73.27) g +mha!! 6& I;Ié;; 14.7x128x 169 (37.3x32.5 x 42.9) 85 {39.0)
T 740 12.0
G 37.7 5.3
AVES548E 46500 3750 11718 9765 4.819 (78.97) g . 4:| 1';»’6‘\ g{a; 4.7 %128 x 16.9 (32,3 x 32.5 x 42.9) a7 {39.5)
T 92,0 133
G 46.0 6.8
1.) Oil Charge: 54 ounces (1597 cc) type; Suniso 3GS or equivalent 8.} Eloctrical Voltage:
21  Bullatin ER-3: Providos suggested capillary tube size. Code Rated Vokt Approved Volt
. " - . +C  240/220V 50Hz TPh 2647158V 50Hz 1Ph
34 Protgctrcfn Against Liquid Floodbac.k into Compressor; the use of 3 Tacumsph O 230/208V 60MHz-220/200V 50Hz 3Ph  253/188V 60Hz-242/180V 50z 1Ph
suc:llon line accumulator, proparty sized, assambled closa to compresaor gas in- T 230/220V 60Hz-220/200V 50Hz 3Ph 253/180V BOHz-242/180V 50Hz 3Ph
let is suggested. G 460V B0Hz-420/380V 50HZ 3Ph  B28/400V 60Hz-480/350V BOHz 3Ph
4)  Inserted is a solid state crankcase heater, setf-regulating wattage (heat}, con- +ang‘Developed
tinuously energized {230 volt for Code D). 9.) Approved Evaporating Temperature Range: o
5]  Ilntemns! Pressure Relisf Vaive (IPRV); opan at400-500 PS1 (28-35 KG/CM), close {See compressor performanca curve for evaporazor limitations. )
: at 125-175 PSI {8.75-19.2 KG/CM). When IPRV opens - stop compressor A/C +22°F to +57°F { 0°Cto +13°C)
-squalize system pressure - restart. If compressor restarta nommally, IPRV has H/P -15°F to +57°F {~26°C to +13°C})
closed. Check systam 1o determine cause for IPRV to open (L.E.: dirty condenser 10  Calorimeter Test Conditions {*Cepocity) Standard Rating:
or falled condenser fan), : LA cord Rating:
Condensing Temperature 130° {54.4°C)
g.) AV models are equipped with intemal overload protection, Evaporating Temperature 45°F (7.22°C})
i - . . Return Gas Temperature 95°F {35.0°C)
7.} _E.u_sg. Titne delay cartridga; type as requived by local code. To determine fI:JSB Ambient Temperature SR {35.0°C)
size; use 225% of compreasor RLA, add 100% RLA of sach additional electrical
load in the system {1.E.: fan mators/crankcase heater). Fuse size should not ex- 11.) AV models designed for use as PSC in self-equalizing air conditioning and hoat
coed the valve, always use lower rated fuse aize {I.E.: 33.3 Amps should use 30 pump systemns; add approved CSR start components (relay and start copacitor) for
Amp fuse). . non-equalized system prossure starting.
12} All compressors have crenkcass heater well installed into the lower housing. Op-

tional 240V crankcase hantars are availabla for 460V compressors.

6¥¢
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