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Lampiran 1 - Kondisi nyaman berdasarkan ASHRAE

Sumber _ Faye C. McQuiston, Heating, Ventilating and Air
" Conditioning, 1982
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Acceptable ranges of operative lemperature and humidity for persons clothed
in typical summer and winter clothing, at light, mainly sedentary, activity.
(Adapted by permission from ASHRAE Standard 55-81, 198E)
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Lampiran 2 Perolehan kalor matahari melalui kaca biasa
Sumber Carrier Aif Conditioning Company. Handbook of Air
Conditioning System 1, 1965
(ABLE 15—SOMAR HEAT GAIN THRU ORDINARY GLASS {Contd) {00
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Lampiran 3
. Carrier AIT Conditioning Cormpa

Sumber
Conditioning System 1, 1963

_ STORAGE LOAD FAZTORS, SOLAR HEAT GAIN THRU GLASS
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Lampiran 4 ©  Perbedaan temperatur ekuivalen untuk dinding
Sumber Carrier Air Conditioning Company, Handbook of Air

Conditioning System I, 1965

TABLE 19 —EQUIVALENT TEMPERATURE DIFFERENCE (DEG F)
FOR DARK COLORED], SUNLIT AND SHADED WALLS®

Based on Dark Colored Walls; 95 F db Outdoor Design Temp; Constant 80 F db Room Temp;
2G deg F Daily Range; 24-hour Operation; July and 40° N. Lat.f

Perancangan Sistem Pengkondisian Udara Pada Kereta Penumpang Kelas Eksekutif K-1 Argo Seri Il

SUN TIME
WEIGHT
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Equation: Heat Gain Thru Wails, Btufhr = {Area, sq f) x fequivalent temp diff} x (rensmission coefficient U, Tobles 21 thru 25}
TAlt values are for both insudated and uninsulated wally,
tFor other conditions, refer 1o corcections on page 64,

I"Weight per sq 117 values for common types of construction are listed in Tabdes 21 iiru 25,
For wall consiructions less thaa 20 Ib/sq f1, use listed values of 20 thfsq ft.



Lampiran

Perancangan Sistem Pengkondisian Udara Pada Kereta Penumpang Kelas Eksekutif K-1 Argo Ser
Tovi Hardanto , Dr. Ir. Suhanan, DEA.
Universitas Gadjah Mada, 2003 | Diunduh dari http://etd.repository.ugm.ac.id/

UNIVERSITAS
GADJAH MADA
Lampiran 5 . Perbedaan temperatur ekuivalen untuk atap
Sumber Carrier Air Conditioning Company, Handbook of Air

Conditioning System I, 1965

TABLE 20—EQUIVALENT TEMPERATURE DIFFERENCE {DEG F)
FOR DARK COLORED{, SUNUIT AND SHADED ROOFS*

Based on 95 F db Outdoor Design Temp; Constant 83 F db Room Temp; 20 deg F Daity Range;
24-hour Ocerction; tuly and 40° W Lat, 7

) SUN TIME

WEIGHT o .

coNDl- OF ROOF} A pia ™
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Fquation: Heat Gain Thru Roofs, 8iufbr = (Areaq, 1q 1) X lequivaleat temp diff} X {1:onsmission coefficient U, Tabley 27 or 28)
"With atfic ventilated and ceiling insuloted roofs, reduce equivalent temp diff 25,
for peaked coofs, use the roof arca projected on a horizontal plane,
{for other condilions, refer to corrections below ead on poge 64
1"Weight per 1q ft” volues for common types of tonstructica ore lisled in Tobler 27 or 28.
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Lampiran 6 :  Angka koreksi untuk temperatur ekuivalen
Sumber ~ Carrier Air Conditioning Company, Handbook of Air

Conditioning System I, 1965

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

CUTDOOR
DESIGN
FOR MONTH DAILY RANGE {deg £)
AT 3 PN,
MINUS
KROOM TEMP e — . -
tdeg F) 8 ol 1z 141 36| 18] 20| 22 24| 26| 28] 01 32] 337 6] 38| 4o
—~3e 39| —40| —A1 | —42 | <43 | —4& | —45} —46 - —47 | —48 | —49 | —50 | -5 | ~52 ] =53 | ~54 | —55
—30 ~291 —30| —31 | =32 ! =33 | 34| -35i-26 ~37 128 |~35 |40 ~41 |42 ~43; —d4 |45
~10 19| —20) —2t [ —22} 23| —24 | ~25|~28 —27{-28|~29}~30 |31 |32} 33|34 )35
o —9| —10f —n 12} 131 14| =15 | —16 {17 | —18 §—19 ) ~20 | =21 | 22| 23 | —24 | 25
5 PR B I e B B L e B L T e R F R TR TR PR TR S
10 1 ol -1} —2| -3 —4| =5} -6 =7} —8) —9|~10 |41 }—12,;—13 3 —14 | —15
15 5 4 3 2 1 o] ~1. =2} «3| —4| =5 —a| ~7} -8} —9}-10
20 | oo 9| By 7y o 6) S| 4 3F b VP OOl THl Rl A R
25 1é 15 14 13 12 1" 10 e 8 7 é 5 4 3 | 2 1 o]
30 20 20) e 18| w7 asb sl ol a3 oz ouyo oo 9 8 | 7 P 5
35 261 as| 24 2| 22| 2] 2o w! oas| w| 1s] 5| wl @i oz onl oo
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Lampiran 7 : Kebutuhan ventilasi standar
Sumber Carrier Air Conditioning Company, Handbook of Air
Conditioning System I, 1965
TABLE 45 —VENTILATION STANDARDS
CFM PER PERSON CFM PER
APPLICATION SMOKING $Q FT OF FLOOR
Recommended Minintym* Minimum* :
[Average Some 20 15 : .
Aporimeniloe luxe Some g 25 ! 33
Banking Space Qccasionol 10 7 . !
Barber Shops Considerable 15 10 _
Beauty Parlors Occasionel 10 7% ; _

. Broker™s Bowrd Rooms Very Heavy 50 30 -
Cockiail Bors Heavy 36 25 —
Corridors {Supply or Exhaust) — —_ _ 25
Department Siores Neae 74 5 . 05
Directors Rooms Extreme 50 30 ! —
Drug Stores Considerable 10 7 —
Foctories } § Mone 10 7Y, : 10
Five and Ten Cent Stores None 7l 5 i —
Funerol Parlors None 10 7Y i —
Garage ] — — — H 1.0

1
IOperaﬁng Rooms }** Mone — — ] 2.0
Hospiralsd Private Rooms None 30 25 ' .33
Wards None 26 15 | o
Horel Rooms Heavy io 25 i a3
Kiicher\l Res.lourum t - — — i 20
\Residence — — — i 2.0
Laborataries Some 20 15 | —
Mecting Rooms Yery Heavy 50 30 ; L2s
: Gencras Some i5 10 f _—
Ofice, Peivale None 25 15 i .25
lF:ivule Considerable 30 25 ! 25
{Caleterio f Cansiderable 12 10 : —
Rericw
2 Dining Room | Considerable 15 12 _ -
Schoot Reoms § None — — i = o
Shop Retail None 1o 7va I —
Theater} None 7% 5 ‘ —
. Thealar Some k5 i0 -
Toilets } (Exhaust} — — — 2.0

*When minimum iy vied, uit the larger,
15¢e kocel odes which may govesn.
1May be governed by exhaust.

§lse there values ualess governed by other sources of contamination or by local codes.
**All outdoor air is recommended fo avercome explosion hazard of anesthetics.
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Lampiran 8 Perolehan kalor dari penghuni
Sumber Carrier Air Conditioning Company, Handbook of Air
Conditioning System I, 1965
TABLE 48 —HEAT GAIN FROM PEOPLE
"Avecs
ags ROOM DRY-BULR TEMPERATURE
Met- Ad- _
DEGREE OF TYPICAL abolic] fusted
ACTIVITY APPLICATION Rate | Mat- 2F o ¥ 78 F 7S F 70§
{Adult { ebolic Rtu/he Btu/h
Male} | Rate* I i Btu/be Btu/he Btu/hr
Biufhe b Bryfhre [Sensible! Latent Sensible! Latent | Sensible | Latent Scmiblellalent Sensiblc’ Latent
Saated at rest Theatsr,
Grade School %0 aso 175 175 19s 155 210 140 230 120 260 20
Seated, very light
work High Schaol 430 | 400 | 180 220 | 195 205 | 25 185 | 240 180 | 275 125
Office workar Offices, Hotels,
Apts., Collaga 475
- - 430 180 270 200 230 215 23 4
Standing, walking | Dept., Retall, or S|oms 205 | 25 ves
stowly Variety Store 550
Walking, seated Drug Stere ) 550
- — 500 180 . 320 200 00 220 280 255 245 290 210
Standing, walking - .
sfowly Bank 550 .
Sedentary work Revtavrantf .’ .1 500 550 190 340 220 336 240 3 280 270 320 230
Light! bench work Factory, {ight work -1 80C 750 190 560 220 530 2435 505 295 455 365 35
Moderste dancing Dance Hall Plen) 850 220 630 245 405 275 575 325 525 4(70—_%4-5‘0——
Walking, 3 mph Factory, fairiy - 1 . T :
. heavy work . IOOO <} 1000 270 730 00 700 330 470 380 6§20 440 540
Heavy wark Bawling Atlfeyl, A .
Fuoctocy L 1500 1450 450 1000 4465 eas 485 9485 525 ¢35 605 B45

*Adjusted Metabolic Rote i the metabolic rate 1o be applied to o
mixed group of people with a typical percent compotition based on
the following faclors: .
Metabolic cate, adult female = Metabolic rate, adult mole X 0.85

Metabolic rate, ciildren = Metabolic rate, adult mele "X 075

chuqurnmw\'o_{ues for t's application indude 60 Bty per hr for food
per individval (30 Btu secuble and 30 Biu latent heat per br),

jBowling—Assume one person per alley actually bowling and all athers
sifling, metobolic rate 400 Bty per he; or stonding, 550 8tu per he.
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L.ampiran 9 Apparatus dew point temperatur
Sumber Carrier Air Conditioning Company, Handbook of Air
Conditioning System 1, 1965
TABLE 65— APPARATUS DEWPOINTS
: 90 -80 F bB
ROOM ROOM
CONDITIONS EFFECTIVE SENSIBLE HEAT FACTOR CONDITIONS EFFECTIVE SENSIBLE HEAT FACTOR
oE[RH|WB] W AND APPARATUS DEWPOINT* oa[RH[wa| w AND APPARATUS DEWPOINT*
@] 7 | e/ , =] 7 [/
esHE| 1.00] 96).921 90] a8} 26].24].02]. 01 ESHF|1.00].91|.87} .80} 75} 72].68].65] .63
201627 | 42.9) 4op [43.5| 41| 39| 37| 3s] 32| 20} 24| 22 4316671 73.5) Lop | se.5|'s7| 56| s<| 52} s0) a8l 41| 52
esuFi1.00|.96].921.52].84].92|.20l 78|75 ESHF[1.00(.90|.80 .74} .70} 641.62|.60].59
251650 | 527 ) 0p daos | asl e8! aa| a1 39| 28] 32| 22 301683 ) 8191 4op |41.5| 60| 58| s8] 54| 50} 47| 42|37
EsHF|1.00! 92| 871 .83|.80 |76 74] 72} .70 55 |69.8 | 9o.o|ESHF|1.00/.90| 83174} 68 .64 611.58].56
3016731 6361 spe | 545:52| 50 48| 46|42} 38] 34] 24 ] ADP [84.2] 83 62 60| 58] 56 54y 50| 44
: ! . esuel1.00].92| 76| 6al 6a] 50] 55| 54] 52
ESHF11.00.92|{.85 81176 .73} .711.69].66 82 160 {T1.3 | 98.5 N - h
35| 69.3 | 742\ i n U575 3| o | a | 45l 4n i 3 ADP 1667 86, 64| 62| 60j 58| 55 52| 4a
; g ‘ EsHF|1.00].86 |71 |63} 58] 5¢].52] 51].a9
ESHF[1.00:.92|.83) 78} 74| 69|.66].62].62. 65 |72.8 1or.0 54152151 1.
LIEAES FTN] ol Do iphd lpst el e usd i 9 P ADP [69.1] 68 661 64] 42] 60] 58| 58| 51
o0 145 173.0 | 95.5 | ESHF 1.00|.92|.82. 76}.70 |.66].62|.c0].58" 70 |742 1155 E::: ;'og ;g ':; ‘:: ':; 2; z; '2; ‘;Z
- S| ADP j65.8] 65| 63: 1) 59| 58] 52| 49| 43°
[ : :
esHF]1.00].92}.78 62.64}.60].50].56] 54
50 174.9 1064 *
ADP 168.9: 6B 66 &3] 61| 5B 58] 53| 47 35 [62.5 | 552 ESHF|1.00 .04 1 89 84} 01| 77 |.75{ 73N
- X 4 £ £
« lss |767 lz.s [ESHF{ 100 92].7¢ 68).64 157 [ 54l 52 50. : ADP_ 08|49 75} 4339y se) 32 A
- Slapp{7iaiz1] 69 67] 6ele2] se| 57} 50i 0 642 | 63,2 ESHF 1.00 92} 07| 82 78] 75| 72].00].67
, . - 2] a0P |s44| 53] 51 ] a0] 4zl asi |36 2
s0 1764 a8, JESHF| 1000861 68 60156152 50] 4848
- Al aop |742173] 71: 69 67| 64} 82} 59} 50; s les.o | r1.21ESHF[1.00].96] 911 83] 78] .74] 70].67].0a
: : . 21 a0p |57.61 571 56{ 5¢] 52{ 50| 47| 43 38
ssls00 hass ESHF | 1.00 75].68 62[.551.50)|.47].45 .‘3"
- SLaop (7681 75| 74i 73l 71 [eo] 66| 84] 59 50 l67.5 | 79.0 [ESHF{1.00190 .84 80].741.70].66|.62].60
‘ i . Ut apr {605 59| 58| 57) 55| 53| s0] 45! 38
7o | 816 li51.0 ESHF l.oOiJ" 6,601,572 .47 1.43 .41 1,39 81
. 1 O aor 1790 78177 76174172 691 68| 5. 55 l6v.0 | a7.4|ESHF}1.00|.901.771.71.66| 62| .60} 58].56
ADP |83.2| 62| 60| s8] 58] 53] 51} 47} 35
ESHF|1.00|.92].77 |.66|.63| 59| 54| .54].53
- - 60 |70.5 | 95.4 -
20 1 50.6 | 355 |ESHF|1.00 981,95 .92/.00 |.ea|.07 | .86 .84 ADP |83.8) 657 431 81| 59| 54| 53} 504 44
) | APP (394,381 361343230128} 26) 22 65 1719 lios.z |E5HF 100 | 85] 76| .71] 66| .60 58] 52] 50
25 lery | 448 1ESHF 1.001.98|.930 50! 86 .84} 82{.80 .78 ) | ADP|88.2| 671 6] 45 4] 62| 60} 58] 52
: LADP [45.2) 44] 42| 40} 37 | 35032} 28| 20¢ 70 172.3 [11.e [ESHF|1.00 |.80) 71 |.61| 55| 52| .48 }.47] .45
20 627 | say [ESHF] 10O o4 EYICIRIRR I RZARTIR £Y ADP ]70.3] 691 68 66! 4] 62| 58] 56} 52
- "1 ADP {502 48] 46 44] 40|38} 35} 31] 22,
ESHE| 1.00,.92].86 .82 .78 L.74|72|.70],69: ‘ ESHF | 1.00].98] 95].93].91] 85].88] &71 .84
381658 | 6271 aop 541752 501 48| 45| 41|38 32} 27; 20 156.4 1 3041 \op |35.4] 34| 32| 30| 28| 26| 24] 221 20
- C ok
€sHF[1.00 .92).84 79|76 | 73] 9] 67].85] ESHF|1.00|.96].93] 90(.a8| 85 |.84] 82] .01
401674 | TXT | op {579 56| 54" 52| 50| 48| 44| 40| 32! 25 158.3 | 360 Lop {409} 30] 27| 35 23] 31 | 28] 24| 21
ESHF]1.00 .92{.83 77172} 68} 64} 62}.é1: ESHF[1.00(.96].91|.85].85].23] 80|.78).78
35 |45169.1 | 8T} o | 61,27 60) 58! se 54| 51 46} 41} 38 301600} 4561 4pp {457 | 44| 42| 40| 38| 32| 32{ 28| 21
ESHF|1.00 .92].80..73| .68 |.64].61| 50].57: esuF[1.00.94) 88| a5l 82| 701 77| 73] 72
14 - - s . . - - -
501708 | 901\ ol (05 63 61! 50| 57 ] 54| 51| 48| 39, 33 101.81 3331 \op [ 498 48| 48| 44} 42| 40{ 37| 29| 24
EsHE| .00 .92|.83 73|.67 | 60|57 581 54 01635 ESHF11.00).94). 90,041 .80 76].73].70}.68
55|72.3 1 9941 Uop L eas s8] 65 63|61 | 57| 5] 52| 47. 6121 aop s3.5] 52] 51 49} 47| 4] 21| 36| 28
N . ESHF[1,00{.96 .87 [.BY}.76[.73]|.70].67 [.64
ESHF] 1.00 92|.7&6;.67|.611.56].54}.52].50. 80 |45 {65.1 ) &89 . - -
s0|72.9 hos.e | "t 0 Lol 6 es| 63 |50 | 58| 55| 4. ADP | 56.8] 56| 54| 52} 50| 48] 45] 41{ 31
1)
T T ESHF| 1.00{.89|.80].74] .70[.66].64].62].61
- ESHF| 1.00 .88[ &2:,61:.55 .53|.50! 48] 47! 50 (&6 | 78T - -
631758 182100 | 710 71 o) 47| 65| es| 1 | 58 4: ADP [ 5971 58| 56| 54} 52| 491 461 742{ 29
B S s Py e e o s S P PO PO [ 3 7 1
- 1 ADP [ 740 73] 711 891 67} 661 843 62155 -
N . 1EsHEl T an! ol B3l 72| 4] &9 col <] %z
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72-.55 F DB

ROOM ROGM
CONDITIONS EFFECTIVE SENSIBLE HEAT FACTOR CONDITIONS EFFECTIVE SENSIBLE HEAT FACYOR
osfRH[waB] w AND APPARATUS DEWPOINT® oB|RH [wB] W AND APPARATUS DEWPOINT*
{Fyi(%) [ (F} {lge/1b) (P} { (F} |{gr/Ib}
esHFi1.00).84|.73|.67|.63].61] 59/ 58 ESHF11.00|.94 |.89|.81].77|.74|.72(.70 .48
65164.0 1 76.3| o isos] sa | sel 54| 52| 50! 48[4z 60 1523 | 46.20 S op 145.0| 45 |aa 421 40| 38 36|34 | 26
72
ESHF [1.00 .an|.69 .62|.591.56 |.54 .53 ESMF [1.00|.91 |.86|.78].74|.70 .69 .67 .65
701652 | 82.3| ,pp {s1.6] 60" 581 58l sal'51 a8l a 63 1533 1 5080 op (48|47 46‘44 a2{ 403938l
ESHE | 1.00|.89 [.831.74|.70].¢7].65|.63].62
_ 70 54.3 | 5391 (0P 150.1| 49 | 48! 46| 441 42| 40| 37 | 34
109 | 21.6] ESHF[1.001.98:.961.941.93 -
20 | 49. 6] op 1276 2522‘1 2219} 75 |s5.3 | s7.a|ESHF 1.001.79 |74(71/.68) 641 62].60].59
z e —_ ADP .52.0| 50 47 48l 47) 45| 43| 40§37
s | a7.0] ESHF11.00|.97 94} 92090 8¢ &0 - et mp e —
25 | 51. O iop 13371 31 29] 27 25| 22 0 |s6.3 | &7 |ESHF{1.00].85].761 70 66].61|.59].57 |.56
! — - "] ADP i53.8) 53| 521 51| 504 48| 46| 441 41
a0)53.0 | 32.g|ESHF|1.001.98.94].91 .08 66 |.84 |02 :
- S ADP [37.18 36| 34] 32] 30| 27| 251 20 85 |57.2 | 65.5|FSHF|1.00|.75|.671.63] 57| .56 .54} 53
. 2| ADP 1854 54531 52 s50] 49 47 45
351544 | 380 ESHF |1.00].97 [.93(.89[.86 (.84 |.82].80|.78 !
. ML ADP [41t] 40| 38| 3] 34 a2f30] 27| 22 90 1s8.2 | 69.4 €sHF|1.00].72 |.62].57].54].52| 50] .49
<o lsse | 43.5|ESHF|1-001.95 .90 86/ 03} 80}78]76].74 ADP |37.0) 36]35) 54| 53] 52| s0] 47
- I ADP [44.57 43 ) 41 39|37 a5)32]2¢9] 212 EsHFE|1.00|.69(.55).49] 47| 48 ].45
95 159V | 73.5) op lsas| sa 57156 55| 54|
45 157.1 | 490 [ESHF{1.001 53 a7 82| 79027 |7si73l7y el 41352
. | ADP |477] 46| 44| 427 40} 3813561 33 27
ESHF [1.00].92].84|.80[.76].74 |.71 |.69|.67 .
SO 505 | S48 ESHF [1.00|.93 | 89.85].80|.77 [.Lys{.73|.71
ADP [505) 49| 47| 45| 43 41 {38 |35] 25 &0 |47, . g g
O 147-9 1 2841 Aop [41.3] 40| 39| 38| 36|34 [32] 29 |23
. EsHF [1.00 .93 .83} 77 [.73].71 Las|.66].64
55(59.7 | 603 oo 53y |52 |50l 48 | 461 44 142 | 38| 32 5 |aa.8 | ap4|ESHF|1.00].91 86| 83).78|.74|.72{.70].68
76— ADP {433} 42} 41| 40] 38| 38 340 31§ 24
55 ESHF[1.00].290.79].731.69 .66 |.64|.62|.61
6016091 65.5] Lt oe satsa] 50l del ael 431401 58 ESHF|1.00{.90[.84].80{.74|.71].69].67 .64
70 |49.7 | 44.6
ADP 1452 44| 43 42| 40| 38| 361 331 31
slgaa | 7iq]EsHF{100093178) 71].66).63].61].59] 58
65162, Sl ADP [577F57155) 537 51| 49| 47| 44} 40 75 50.6 | 48| ESHFI1.00) 89 82174 69].66| 65].64].63
] - - plazi
70l63.4 | 6.9 ESHF|1.001.90174).65].61/.59 .57 .56 |.55 55 ADP [47.1) 46| 45] 43} 41) 39137 36134
. T ADP {59.8] 591 57| 55 53| 51|40} 47} 45 00 ls1s | s12 Esurlz.oo B8 |, 791.74|.67] .64 ].62].61].60
75| 645 | 82.5] ESHE|1.00).88) 70| 6257 | 55} 53} 521 51 ADP 148.8] 48| 47 46| 44] 42| 40} 39} 37
ADP |61 7] 61| 59| 57| ssi 535t ag] du 85 |s2.3 | s4.5|ESHFI1.00).77 170 66).431 60|.58],57
s0les | saol ESHFI1.00| 87 |73l es] 801 84 181 |40 an T T ADP | 304 49| 48| A7) 46| 44) 42] 40
: L ADP 163.51 463621 61| 60158136153 4e 90 lsa3.2 | 577 |ESHF 1.00/.761 67| 61].58 .55|.54] 53
s ces | 937 |ESHF|1.001.71} 561 52|.50].48).47 1 461 45 T ADP152.0) 511 50| 49| 48| 46| 44] 41
ADP 1453} 843421 814601 5915857 54 o5 |s4.2 | 612 ESHF | 1.00|.69|.58(.54] 51 |.49
90 |67.9 | 99,3  ESHF[1.001.661.561 501,47 .45 |.43 | 42|41 T 1 ADP 153.6] 53} 52| 5t| 50| 48
. ] ADP 1669 s6] 651 648362 81]480] 58
95 1 &%.0 ‘105.0 EAS;: ‘6802 23 :; :: :; zf ‘2; *The values shown in the groy areas indicate the fowest effactive
y sensible heat fodtor possible without the uie of reheat. This fimiting
condition it the lowest effedtive 1ensible heat faclor fine that inter-
sects the saturation curve. Note that the room dewpoint is equal to
colse6 | s5.0 esHFi .00l 95 841 .77 .73t 7o b.68] 66165 the required apparatus dewpoint for on effective sensible heat factor
- | ADP {506} 50| 48] 48| 441 42} 30 38} 24 of 1.0.
EsnF{i.00].92].851.80}.73].69].66].64].62
65 (57,7 | 59.7 bl iatd ol
ADP |52.9% 521511 50 48 46 ] 44§41 37 NOTES FOR TABLE 45
70 58,9 | 64.5 ESHF |1.00] 891 B0 {761 69 65| 621 60 1.58
* ‘ ADP 5501 54 I $31 827501 481486143137 1. For Raem Conditicas Hot Given; The apparatus dewpoint moy
s el be determined from the scale on the chart, or may be ealculated
ESHF | t.00 .BE'.?B F2].65|.61(.58).561,55 . . - ‘
- ! b ) =3 B
T5159.9 1 69.2 aDp 1569] 56155 54) 52| 50| 4845 4s as shown in the fcllowing equation
T -
ESHF [1.00}.75.68|.63].60].58 |.55|.53].52 ESHF == !
BOISY.0 1 73-8) (o |s87) 57 56| 55| 54| 53|51 | a8 | 48 14028 (Vem " Wads)
EsHE [1.00].711.63}.58 ]85 52| .s0ba9 fem — tadp}
851620 1 78.8) e 1503 59 58! 57| 56| 54| 52150
This equation in more familior form is:
90l63.0 | 832 ESHF[1.001.70].58].53|.50[.48 |.46 }.45 q ?
ADP [61.9] 81 ) 60] 59| 58| 57| 55} 53 0.244 (Lo — fodt}
ESHE = 2244 Wlem — fadp —
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TABLE 65— APPARATUS DEWPOINTS {Continued)

79-72 F DB
ROOM . : ROGM
CONDITIONS EFFECTIVE SENSIBELE HEAT FACTOR CONDITIONS EFFECTIVE SENSIBLE HEAT f
W AND APPARATUS DEWPOINT® DB RH WB| w 1 ACTOR
DE|Rit] WE AND APPARATUS DEWPOINT®
(P} (%}] (FY] (ar/ib) (AT (F)} [ (gr/ib)
£sHE|1.001.96|.91{.89].85].82]| 78 .75 |73 ESHF |1.00 .96 .91].87 ] &
as] ss. .00 (.96 |.9%] .87 | 84 [.81] 79].77 ] 74
3516001 5151 \pp |48.9] 48| 46| 45| 43] 41| 37|32 28 o Rt B FUE DPET DS D it g il i
ESHF|1.00[.971.901.84] .8 |.76]|.741.71 .69 ESHF [1.00.96 .89 ].84 B1i.78].761.7
R s lrelreirafzo
409827 | 5924 ,pe 1527|521 50) 48 6] 43 41] 36| 29 018041 5371 op [49.9 49 a7} 45| 43 |21 | 36 32| 22
ESHF{1.00|.911.63{.78| 75].72|.70|.67 |.65 sl ESHE (1.00{.94 .86 |.81{.77 | .74 | 71 .69 |.67
TEITTRY IR £ Rl Dot Wl et St ol Sl W toodl e P16 sop 532’5250 <8 |ae | 14 |40 "3 |31
EsHF {10089 .80] 75| 71| 68].66 .62 ].61 50 |63.4 | 7.4 [ESHF{1.004.93 18307773 | 69 |.6r|.¢5].63
50659 [ 7020 oo g0l sy |5y | 53] 51| 4o | 47| 42| 33 N ADP 15621 55,533 s1i49 26143 ] 400 32
re ESHF [1.00|.94 .82 75__7;_6-;-:—_—_%
ESHF [1.00{.96 |.32].74|.65|.66|.63|.601.58 55| 649 740 917N BL TS T0 16T 165,62 1.60
S AZN RAE] Ll prigl DAl Dol bohd o4 Bad d i B AP {587 581 55] 5415250 48| ¢4 38
ESHF [1.00].90{.77 .70 .66 L.62 | 60| 58] 57
ESHF | 1. 90 1.76].691 .64, ST 551,84 60662 809 | * - -
so|es.a | o3| oM ;;‘g e pAs e B g; gl s j AOP 141,11 60158 56, 54| 52| 49|46} 43
7ol EstE{1.00| 84171 s 59} 56| 54).52].5 esfer.e | ar.s| FUFIL00 2|60 sa .E'g:, S 1 Dl e
8517821 970 o lee.s| 65| 63| e1| 39} 571 550 51| 48 : i
ESHF [1.00|.80 |.67[.60..56] 54].52}.51 | 50
70lé8.9] 948 1561, -
701 71.6 1104.8 f:é‘: ;-302 2; -Z; -:g -:g -:‘]‘ ;g ;;’ ;; ADP [65.5] 64 162{ 60 581 56| 54| 521 49
ESHF |1.00{.98[.96].94].¢2].90].89
ESHF|1.001.96].91) 7] 83] 79|.77].75]| 73 20153.21 25.7| L or 131,50 30| 28] 2 221
. 87, ) j 5[ 24} 22
3516031 50.0/ L oo t4g2| 47] 45] 43} 411 37| 35] 2t | 22 20
ESHF{1.00(.95)|.92}{.90].88].85 .84
wlerol sral ESHF{1.00].931.27) 82| 79| 77] 73} 71 .69 2513481 32| Lop [36.9] 34| 32 30| 28] 25| 21
. 3 app 1517 50| 48] 48] 4| «2]38] 34| 25 .
30] 56.5] 2a.5] ESHF[1.00].97] 93] s0].07| 85 82]|.80].70
sl eas ! ecql ESHE[1.00].95] a6] 21| 76| .74[.70|.68].66 - 1 ADP [41.4] 40} 38] 38] 34| 221 28] 24| 20
- | app [55.0] 54| s2| so| 48] 48| 42| 39|34 _ =
asfss1] 45.2 ESHF[1.00|.96(.91].87[.84 BOFTBE.TE].TS
spl 6501 FLY ESHF | ¥.00}.941.831.767 .73;.70].671.641.62 " ADF 4.5.5 44| 42} 40| 38 34} 311 27 22
3| &5, Pl spp | s7.9) s7] 551 s3f 1} a0] a7b 42] 34
78 40} 59.6] su.8 ESHF | 1.00|.96| 69| _84]. 81 T 761737
55| 66.6| 79.q) ESHE|1.00| 960 63 75| vol 45[.62}.60{.59 ADF 1 49.1{ 481 4&| 44] 42| 40| 37| 32| 24
. ‘2l anp 05| sol 58| 56| 54 44
0.5 st 48 41 75las] 61! saq| ESHFI1.00] 94l 87] s1}.77] 75] 72| 69].67
sol 67.91 se.q| ESHFI1.00] 901 82| 76] 49| 6] 60| 57} 55 ADP [522] 31| 49] 47} 45] 43] 40| 35} 2
ADF 1630 62| &1 S0} 581 56! 53] 49] 42 sol 62.6| 6s.0 ESHF| 1.00| .92] .84 .78 741 71].69( .65] .64
65] 89.3 | 9a.gi ESHFI1.001.85) 77} 71| 671 62[.58].54{.52 ADF 153.2] 54| 32| 50) 48] 48| 44| 4o 34
| ADP 1652 4 &3] &3] 61§ 59| 57| 53| 48 55| s4.0] 71s] ESHF|1.00] 94 87| 78] 73] &9} s3] 6] 41
- - 7. 58
76l 70.6 | 101.2 ESHF] 1.001.71].66] .62] .59} .55]|.52|.501.48 ACP 1 57.8; 57 341 52] 30 47} 44 _39
- U aop | 67.5] 635] s4f s3] 82} s0! 58} 53] 48 s0f 65.1] 770 ESHFI1.00[.90|.77] 71| .66].63] .61] 59| 58
- | aoe [s0.1| sv| s7{ ss] s3] 51| 49} s} 13
65] 6671 94,5 ESHF|1.00] 84] 72| 65| 611 5o 57( s5[ 54
a5} so.6) 48.3 ﬁ:{;‘: :-;g -3: n f; -:g ;: ;; ;g ;: T ADP 1 82.4f 1] 59| 57) 55! 53] 51] 48| 44
70! s8.0) 91.2| ESHF[1.00] .80 73] ¢8| 61} 57| 54| 52] .50
<ol 81.2| s3.5| €SHF| 1001 .96] 89| 84 1| 78! 76| 73] 70 - | e | sast 63t e2| 1] so| 571 ss| 52l e
. 1 ace | soef sof 48] 4a! 44| 42! 40| 38|27
as| 627 ] 624 ESHF|1.00] 54| 86l 81| 77] 74|.72] 6906
: | ACP | sdt| 53] 51| 49) 47] 45| 43f 391 29 35] 55.9| 40.a ESHF|1.00|.98).931 89| .86; 83| .81(.79|.77
. -8} aDP | «2.8| 421 40} 38| 36) 34| 31| 28] 22
so] 64.2] 9.7 ESHF| 1.00; 94| .84} ,77{ 73] .70 .68/ .5 .63
- | ave{s7.0| 58] s4] s2] soi 4a] 46 42} 37 40] 57.3] 46.7| ESHF|1.001.95 .92/ .87 84| 81| 77| 75| 73
" AD? | 463 25] 44y 42 40! 38| 34| T30l 33
ESHF|1.00{.95]|.83| 75| .7ro| .&7}.63].61].59 :
55l es.6] 76.6] il ol 9ol 57 53| sa| ol eel Sh] 5 45| 58.7] s0.9] ESHF| 1.00{ .94] 87| 82! 75| 76| 74| 71] 69
/ ADP [ 49.5] 48[ 48| 44] 42| 40| 38 32} 22
EsHE] 1.00] k9] 820 77| 73 671 .62] 58] 56 2
&0F 67.1) 83.4 ADP | 82,01 61| 60| 59| 53| 54! s3} 48] 43 sol s0.1] ss.2 ESHF| 1.00] .92].88] 81| .77} .73 JOp 68 .65_
ADP | 52.4] 5] sof 48] 48[ 43| 40| 37| 30
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Lampiran 12 : Tabel pemilihan pipa tembaga
Sumber . Willliam S. Janna, Process Heat Transfer, 1986
QOurside diameter Internal diamerter Flow area
Standard size n. cm Type fr cm fe? cm?
1 0.375 0.953 K 0.02542 0.775 0.0005074 0.4717
L 0.02625 0.801 0.0005412 0.5039
2 0.500 1.270 K 0.03350 1.022 0.0008814 0.8203
L 0.03583 1.092 0.001008 09366
M 0.03750 1.142 0.001104 1.024
i 0.625 1.588 K 0.04392 1.340 0.001515 1.410
L 0.04542 1.384 0.001620 1.508
M 0.04742 1.446 0.001766 1.642
3 0.750 1.905 K 0.05433 1.657 0.002319 2.156
L 0.05550 1.691 0.002419 2.246
3 0.875 2.222 K 0.06208 i.892 0.003027 = 2.811
L 0.06542  1.994 0.003361 3.123
M 0.06758 2.060 0.003587 3.333
1 1.125 2.858 K 0.08292 2.528 0.005400 5.019
L 0.08542 2604 - 0.005730 5.326
M 0.08792 2.680 0.006071 5.641
1L 1.375 3.493 K 0.1038 2.163 0.008454 7.858
L 0.1054 3.213 0.008728 8.108
M 0.1076 3.279 0.009090 8.444
14 1.625 4.128 K 0.1234 3.762 0.01196 11.12
L 0.1254 3.824 0.01235 11.48
M 0.1273 3.880 0.01272 11.82
2 2.125 5.358 K 0.1633 4.97¢ 0.02093 11.95
L 0.1654 5.042 0.02149 19.97
M 0.1674 5.102 0.02201 20.44
21 2.625 6.668 K 0.2029 6.186 0.03234 30.05
L 0.2054 6.262 0.03314 30.80
! . M 0.2079 6.338. 0.03395 40.17
3 : 3.125 7.938 K 0.2423 7.384°  0.04609 42.82 -
L - 0.2454 7.480 0.04730 43.94
M 0.2484 7.572 0.04847 45.03
3% 3.625 9.208 K 0.2821 8.598 0.06249 58.06
L 0.2854 8.700 0.06398 59.45
M 0.2883 8.786 0.06523 60.63
4 4,125 10.48 K 0.3214 $.800 0.08114 75.43
L 0.3254 $.922 0.08317 77.32
M 0.3279 9.998 0.08445 78.51
5 5.125 13.02 K 0.4004 12.21 0.1259 117.10
L 0.4063 12.38 0.129¢ 120.50
M 0.4089 12.47 0.1313 122.10

* Dimensions in English units obrazined from ANSI/ASTM B88-78. " Standard Srecificarianc far Seamless
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ampiran 15 Spesifikasi bantalan bola untuk poros kompresor
Sumber SKF General Catalogue
_.-B_.—
Fa p
) o P
@
eSO A
fo [
. 02
AN
DR
with fuil outer With recessed ouler
ring shoulders ring shoulders
Principal Basic load ratings Fatlgu:e Speed ratings Mass Designation
dimensions dynamic  stalic load . Lubrication
. limit grease oil
d D 8 C . Co P,
mm N N ¢/min kg -
15 24 5 1 580 800 34 28 000 34 0600 0,0074 §1802
28 7 4 030 2 040 85 24 000 30 000 0,016 61902
32 8 5 590 2 850 120 22 000 28 000 0,025 16002
32 9 5 530 2 850 120 22 000 28 000 0,030 6002
35 11 7 800 3 750 160 19 800 24 000 0,045 6202!
42 13 11 400 5 400 228 17 000 20 000 0,082 6302
17 26 ] 1 680 930 39 24 000 30 00¢ 0,0082 §1803
30 7 4 360 2320 98 22 000 28 000 0,018 61903
35 8 6 050 3250 137 19 000 24 000 0,032 16003
35 10 6 050 3 250 137 19 000 24 000 0.039 6003
40 12 9 560 4750 200 17 000 20 000 0,065 6203
47 14 13 500 8 550 275 16 000 1% 000 0,12 6303
62 17 22 900 10 800 455 12 000 15 000 0,27 6403
20 32 7 2 700 1 500 63 19 000 24 0G0 0,018 61804
37 g 6 370 3 650 156 18 000 22 0600 0,038 61904
42 8 6 890 4 050 173 17 000 20 000 0,050 16004
42 12 g 360 5 000 212 17 000 20 000 0,069 6004
47 14 12 700 6 550 280 15 000 18 000 o1 6204
52 15 15 900 7 800 335 13 OGO 16 000 014 6304
72 19 30 700 15 000 640 10 000 13 000 0,40 6404
135' 37 7 4 360 2 600 125 17 000 20 000 0,022 61805
42 g 6 630 4 000 176 16 000 19 000 0,045 61905
47 8 7610 4 750 212 i4 000 17 000 0,060 16005
47 12 11 200 6 550 275 15 000 18 000 0,080 6005
52 15 14 000 7 800 335 12 000 15 000 0,13 6205
62 17 22 500 11 6060 490 11 000 14 000 0,23 6305
80 21 35 800 19 300 815 9 000 11 C0C 0,53 6405
30 42 7 4 490 2 800 146 15 000 18 000 0,027 61806
47 g 7 280 4 550 212 14 000 17 000 61906

0,051
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Lampiran 16  : Persentase area ducting dalam percabangan
Sumber - Carrier Air Conditioning Company, Handbook of Air

Conditioning System 1L 1965

TABLE 13—PERCENT SECTION AREA IN BRANCHES FOR MAINTAINING EQUAL FRICTION

CFM puct CFM pucY CFM pUCT T cem DuUCT
CAPACITY AREA CAPACITY AREA CAPACITY AREA CAPACITY AREA
% T - % T % % % o
1 2.0 26 31.5 5] 59.0 76
2 35 27 345 52 80.0 77 22‘3
3 55 28 35.5 53 410 78 83.0
1 70 29 345 54 420 79 840
5 9.0 30 37.5 55 $3.0 80- 845
8 0.5 b1 39.0 58 640 81
7 .5 32 400 57 650 82 33'3
8 13.0 33 410 58 5.5 23 87.0
9 12.5 34 42.0 59 £6.5 84 87.5
10 165 35 430 50 87.5 85 86.5
1 17.5 24 440 81 68.0 8 .
! 5
12 18.5 a7 450 62 £9.0 87 33‘3
13 19.5 38 460 63 70.0 g8 90.5
T4 20.5 39 47,0 84 71.0 89 915
15 215 s 48.0 85 71.5 20 920
14 730 a 490 66 725 91
7 240 42 500 67 73.5 92 gi'g
18 250 4 510 8 74.5 23 94.5
19 26.0 it 520 &9 755 o4 950
20 27.0 i 530 70 76.5 95 940
1 28.0 44 540 71 770
22 20.5 a7 550 72 76.6 gg 3; 3
23 30.5 48 56.0 73 79.0 o8 98.0
2 315 59 57.0 74 £0.0 99 99.0
25 32.5 £0 58.0 75 0.5 100 100.0
100%, Cfm Capasity 0%, Ctm Cagadity
106% Araa &73%, Area

SN S

£0%, CFM Copachy 48K, Auga
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