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BAB IV

PENUTUP

4.1. Kesimpulan.

arci hasl araliza  teknis  terhadap pewilihan
sisbem peny udara vang <dipasang pada kapal Genaral

Cara o 4000 DWT waltu kapal Caraka Java III. make dapat

L aieae s AN pendingin, daya kipas
dar daye  kemeesor pényegar udara yang dipilin

pada masiig-rissing  ruang  cukup  sesuai. Hal o ind

dapat dilihat pads tarel dibawah ini
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Sistem I

KAPADEITAS | hAMSTINS [AYA DaY A
CEMDINGIN | PENDINGIN
{lzcal/h) {kJ/h) (KW)
Wheel House va50,.33 31613 0. 390 1,823
| Captain Room ©236.92 89617 0.101 0.585
Chief Eng. H. 2296,9%2 SEL7 0 .A9% 0.585
CfLf. Mess Room 4744.59 16366 8.139 1204
Crow Mess Roon fu' /7050 20422 0, KE 1. 842
Eeag . ol /340,60 SUI3S G 207 1.869
R.
TOTAL 29105.95 121870 1. K59 7.4
Sistem 11
KRPAS TUAS | KAPASITAS DAYA DAYA
NAMA  RUANGAN BEBAN BEBAN k1pas | KOMPRESSOR
PENDINGIN | PEND INGIN
{al /Ti) 3/h) :
Woeel Houss — | I
Captain Roam L= 13500 36525 1.500 3.750
T TR [ =)
i CR ho. N
O, Hoss Roemf——=1 100 Al 1.520 3.750
b i A
A Vi Led RS L L
iy, Oon el SE0 { - U3y l.t64
i o N A St e
L A NN 4345 143783 AL 39 9.369
Sigtem YITE =
RAP R AN LAY A DAYA DAYA
1 A Lo L TS WA C KIPAS KOMPE,
’ RUANGAN
! ': KW) (KW)
Wresl House | 0.330
Caprairn Room ! 0.k01
Chief BEng. R 1277964 2. 200 0.101 7.500
Qi 1. Mess Reomn B. 455
¢ Moess Roow . k71
Fig. Copkres) B o B 2000
PO i . LE39 7. 200
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- Bant e tekanan pada saluran udara yang dipasang
ML Wieal & . flCrem kess Boom dan Officer Mess
Boom dapal Jdiatasi oloh kipas yang terpasang pada

peryedar Udaea Lepsebyl.

ituk  sistem  yang  pertama yaitu Ienis Bt
nnection mempunyal keuntungan dalam hal teknis
IEITR RIS loR PR RRET ! dapal. menghldupkan niesin

penyogar  doddiao ordangan yang o dJdikehendaki tanpa

menghidupk.an mesin penyegar udara yang lain.

Jadi kailau dibandingkan antara sistem vyang dipasang
yletiegati 1 et ) vamen s irencanchkan ponulis bila

divirjauw dari segl redinisnya adalah sepagal berikut:

L., Blla ditin’az  Jdarl kapasitas  pendingin  vyang
Vipe I Ak periyegalin, OMdaly yang lersoedia
meaker ueROB L ruGnoan CYoang, selayanl  satu  Paket AC
teedagatl he.qpifEn kapasitas pendinginan yaitu

- Whee! Heous + O Ccan/ h

i

2094 kij/h

- IO ] 00k L/ h 41,7 %

- Chlod 1inanr Roon  100Rkeal !k 418.7 kKiiN
- CGIZficer Mess + 350kcai/h = 1465 k3/n
- Craw Mesza Roon + 200xcal/h = 837.4 kij/h

- Eigires 4 1 x H0kos /1"1 — | r_!/L
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Jadio hapasiias bepan pondiogin yaong  digunakan
bertisar antars 90%  sanpal 99%  dari  kapasitas
penyegar uldsra yang Lerpasang, dimana beban kalor
Citaig et Safe 'y agal L kolndisi moeksimum.

Godangaan patg siesbem yeng kedua  adalaly sebagai

therihul

- Wnsel EFouse, Captair dan Chief Engineer Room

- Crew dan Officer Mess Room * 33000 kcal/h =
T36ad LN fanfe

- Engine Conktrel Room £ 760 kcal/h = 3132 kj/h

Pada pemiliban penyeqgar uvdara pada ruangan Crew
Mes s Room odan O Lig r Mess Rkoom Lerdapal kelebiban
kapasitas pendingin  yang cukup besar, sehingga
kelebihan = kKapasitas pendingin tersebut dapat

L]

dimanfaaty an untuk ruang disebelahnya yaltu Saloon

Bila ditinjmu darl segi teknis pengoperasian maka
pada sistem yang pertama yaitu untuk tiap ruangan
satu Paket AC mempunyal beberapa keuntungan antara
lain ¢ untull nenghldupkan  mesin penyegar udara
untuvr  pmengrieeadisivan ruangan Offocer Mess  Room

maka Langsung dapat diovperasikan dengan

mengh'iduptan  peralatan penyegar udara didalam
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rmagnadan tersebut, ditambah dengan sistem Paket AC

yang memmunakan  pendingin air laut ini sang
Listen, oaena seres taralataen kompak  menjadi
Saf paket dan Ji dinginkan dengan air laut jadi

pmorly  tordapat  unit  vyvang berada diluar

rstean Pabol A0 ol proguksi, oleh Daikin untuk
sistem At sangat nendulwag dalam pekerjaan

al3zingy, marens gige inleb dan cutlet telahn

disiapkan pada paneg tersebut selags imana

L

Ledarn

akan onluk sisiem  gang  zedua maka, perlu

menghidupkan dirvangan Crew Mess Room, hal ini

Earer:

Mess

Untui
Yang

lagl

ingste

g Pakel AT tersebut diletakkan dirvangan Crew
Room. Begity juga dengan ruangan Whell House,

L vdann Chidssd Bnglneer.

sastem Jyang ) Ketiga~ ', diperlukan Faket AC
lebih bpesar selain itu masih harus ditambah
dergan sistewr ducling,94lka dilihat dari segi

dasimen oybug ol B

Dalam pengoperasiannya dapat menggunakan katup

disetiap saluran vyang menuju ruangan sehingga

dapabila ruangan yang tidak terpakai dapat di stop

by

SR, I PH edenm v a Pakot AC tetap
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ercperasi  penuh, sSehingga kurang efisien dalam

pengopearasiannya.

4.2. Saran. |
Berdasarkan hasil kesimpualan diatas, maka pesilu

Gl arani. Ficd=tal =sodanal beribgtl o

- Dalam hal pemilihan sistem penyegar wudara type
Paraagel Adr Conditicners dJends Duct Connectlion

, Darus Lelitl dalam perhltungdn kapasitas

beban penuvingln, dava kipas dan daya kompresor

agar tidak terjadi kelebihan atau kekurangan

rapasitas pendingiran yang cukup besar.

- Saluran isap yang rsghooungkan lubang isap masuk

den luabang kelunar kipas udara hendaknya dirancang

sengan  matode tekanman ey Pada umumnya,
vestiitan ovant otama Lepletak  pada  pemilihan

brontul: Jdan cuharan. salican o 1sap,  unbuk menjamin
i ey 3

Keseimdangan tekanan antar iubang isap yang

cerfawegari Eipas/ydara dan Jlaeeame] isap lalnnya,

- terlu diupavavan literatuar vyang membahas secara
rhoesus misalah-masalah sigtem penyegar udara
dikapal, karena salan satu faktor yang penting

untuk keinerhasilan dalam melaksanakan sSuatu
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INTERNATICNAL STANOARD

IS0 7547-1985 (E)

Air-conditioning and ventilation of accommodation spaces
on board ships — Design conditions and basis of

calculations

F Scope and field of application

This International Standard specifies design conditions and
witable methods of calculation for air-conditioning and venti-
ation of accommodation spaces dand the radio cabin on board
@agoing merchant ships for all conditions except those en-
:ountered in extrernely cold or hot climates {i.e. with a fower or
sigher enthalpy than that stated in 4.2 and 4.3).

annex A provides guidance and details of good practice in the
'ssign of ventilation and air-conditioning systems in ships.

snex B gives the thermal conductivities of commonly used
nnstruction materials. -

OTE — Users of this International Standard should nate that, while
bserving the requirements of the Standard, they should at the same
mE ensure compliante with such stlatutory requirements, rules and
wgulations a may be applicable 1 the individual ship concerned,

References
20 31/4, Quantities and units of heat.

s0 3288, Air distribution and air diffusion — Viocabulary,

Definitions

or the purposes of this International Standard, the definitions
wen below, together with those in 1SO 31/4 and 1SO 3258,
oply:

1 accommodation spaces: Spaces used a public
oms, cabins, offlces, hospitats, cinemas, games and habby

oms. hair-dressing safcons and pantries comtaining no cook-
Jappliances,

2 alr-conditioning: Form of air treatment whereby
nparature, humidity, ventilation and ar cleanliness are alt

ntrolled within limits préscribed for the enclosure to be air-
nditioped.

3.3 ventilation: Provision of air 10 an enclosed space, suffi-
ciant for the needs of the occupants or the process,

34 relative humidity: In humid air, the ratio, expressed
& a percentage, of tha water vapour actual pressure to

the saturated vapour pressure at the same dry bulb temgera-
ture.

35 dry bulb temperature; The temperature indicated by a
dry temperalure-sensing element (such a5 the buib of a

mercury-in-glass thermometert shielded from the effects of
radiation.

4 Design conditions
41 General

The system shall be designed for the indoor ar coadiions
specified in 4.2 and 4.3 in 8!l accommedation spaces defined in
3.1 at the stated outdoor alr conditions and the outdoor supply
airflow, ventilation, and air balance given in 6.2.1, 6,2.2 and 6.5
respectively,

NOTE — All temperatures stated ara dry bulb temperatures.

4.2 Summer temperatures and humidities '
Qutdoor air: + 3 °C and 70 % relative humicity
Indoor atr:

+ 27 °C and 50 % relative humidity

NOTE — In pracuce. the indoor a3 conditions obtained, especiafty
humi'dity, can be different [rom those staged,

43 Winter temperatures
Quidoor air: — 2 °C
Indaor air:  + 22 9C

NOTE — This nternational Standard doas not specify requitements for
humidification in winter.
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or air

71 guantity of outdoor air shall be not less than
:otal air supplied to the spaces concerned.

ancy

sf persons to be allowed for in the various accom-
wes shall be a5 follows, unless otherwise stated by

naximum number of persons for which the cabin
gs- or dining-rooms and recreation rooms:

i persons who can be seated or, when this & not
"9 purchaser :

on/2 2 floor area for ssloons;

on/15 m? fioor area for mess- or dining-rooms;
-on/5 m? floor area for recreation rooms.

d chief engineer’'s day room: 4 persons.

's, first engineer’s, chief steward’s and other
ooms:3 persons,

number of beds plus 2
garma 8 room: 4 persons,
m:2 persons.

r50Ns.

Figure 1 — Side scuttles

5 Calculation of heat gains and losses

51 Anpplicability

For the calculation of summer conditions, 5.2 w© 5.5 inclusive
shall apply.

For the calculation of winter conditions, 5.2 only shall apply.
5.2 Heat transmission

521 Method of calculation

The following formuls shali be used for calculating the
transmission lpsses or gains 5, in watts, for each scparate sur-
face.

@ = AT [lhy-A) + k- A7)
whare

AT s the difference in ar tempéerature, in kelvins (for the
difference of air temperature between air-conditigned
and non-air-conditioned internal spaces, see 5.2.2);

k., B the total heat transfer coefficient in watts per squere
metrg kelvin, for the surface A, isee 5.2.3);

A, s the surface, in square metres, exciuding side scuttles
and rectangular windows [glazing + 200 mm} (see
figures 1 and 2

by is the total heat transfer coefficient in watts per square
metre kehin, for the surface Ag {see 5.2.3);

Ag & the area, in sguare metres, of side scuitles and rec-

tangular windows (glazing + 200 mm) (see figures 1
and 2),

_100mm

Figure2 — Rectangular windows

e e




22 Temperature differences between adjoining
ternal spaces

or differences of air temperature, AT n kelvins, between air-

wmditioned and non-air-conditioned internal  spaces, see
ble 1.

"able 1 — Temperature differences between adjoining
Internal spacas

AT K
Deck or bulkhead
Summar  Winter

Deck against tank provided with heating 43
Jeck and bulkhead against boiler room 2 17
Jeck and bulkhead against engine room 18
srd against non-air-conditioned galley
Deck and bulkhead ageinst non-hezted 13 42-
anks, cargo spaces and equivalent
Jeck and bulkhead against laundry 1 17
Jeck and bulkhead against public sanitary B 0
space
Jeck and bulkhead against private sanitary
apace

a  with any part against exposed

external surface 2 0
b} not exposed 1 0
c} with any part against engine/ boiter
FOom 6 0

Juikhead against alleyway 2 5
JTE = It & understood that means of heating are provided in

posed sanitary Spaces.

23 Total heat transfer coefficients

e values for the total heat transfer coefficients, & n watts
er square metre kelvin given in table 2 assume that adequate
ermal insulation is provided on all surfaces exposed to out-
sor conditions or adjoining hot o cold spaces, or hot equip-
ent or pipework.

7e values given in table 2 shall be used where appropriate,

1less otherwise advised by the purchaser, For other cases a
ethod of calculation of coefficient & given in 5.2.4.

24 Calculation of heat transfer coefficient

1¢ heat transfer coefficient shall be calculated as follows:

d
ZT+ML+Mb

1 1
ot P

here

k & the totai heat transfer coefficient in watts per square
metre kelvin:

ISO 7547-1985 (E)

a« b the coefficient of heat transfer for surface arr, in
watts per square metre kelvin :

a = BOW/{m2.K} for outer surface exposed to wind
{20 m/s};

8 W/im2.K) for inside surface not exposed o
wind {05 m/s);

d B the thickness of material, in metres;
i is the thermal conductivity, in watts per metre kelvin:

M _is the thermal insutance for an air gap, in square
metres kelvin per watt;

M, & the thermal insulance between different layers of
material, in square metres kelvin per watt;

] s a correction factor for steel structure:

pu = 1,2 for insulation in accardance with figure 3;

148 for insulation in accordance with figure 4.

e ey

Figure 4 — Corrugated insulation of uniform thickness

Table 2 — Total heat transfer coefficients

Totat heat
Surfaces Premelan
coefficient, &

W/iim K}
Weather deck not exposed to sun's 08
radiation and ship side and external
bulk heads
Deck and bulkhead against engine room,-_ _0,8 = 1
cargo space Or other non-ar-conditioned
spaces
Deck and bulkhead against boiler rocm_{-y_ e [):7“_ =i
boiler in enging room
Deck against ppen air or weather-_dec_k = | _05 =
exposed to sun's radiation and deck against
hot tanks
Side scuttles and rectangular windows, i 6.5
single glazing

SO

Stde scuttles and rectangular windows, 35
double glazing
Bulkhaad against allayway, non-saund 1 25 R
reducing
Bulkhead against a-llt;\;;v_a.y,_scu;t-j-reau_ci;g | = 0,9- ——
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on values of thermal conductivities of commonly
rils B given in annax B,

a insulance, M, of non-ventilated air gaps, see

— Thermal insulance of non-ventilated air gap

Air gap Thermal
y surfaces of air gap |thickness, !t | insulance?
mm m2.K/ W
aces having high 5 on
p.0 i 0,15
20 0,16
re having high 5- 017
. ather surface low 2D 0,43
20 047
aces having low 5 0,18
i 20 047 —
— D0 | 0,51
shity surfaces in 0 1 009

res 3 end 4.

“thermal insulance’ s used according to the definition
31/4, In many countries this term & known z “thermal
jwith a symbol R.
]

foll and other polished surfaces are assumed o have
ty (0.2}, Al other surfaces are assumed © have high
9.

surement of transmission areas

ission area for bulkheads, deck and ship side shall
from steel to steel,

r heat gain
gain, &, & calculated, in watts, as follows:

(Ay-kAT) + Z{A Gy

the surface exposec to solar radiation in square
tres (side scuttles and rectangular windows are not
luded);

he total heat transfer coefficient in accordance with
3 o 524 for a ship structwre {deck, outer
lkhead, etc) within the surface AgT

the excess temperature (above the outsids
perature of + 35 °C) caused by solar radiation on
[faces as below:
= 16 K for vertical light surfaces;

28K for vertical dark surfaces:

12 K for horizontal light surfaces;

3 K for horizontal dark surfaces:

the glass surface {clear opening) exposed to solar
iation in sguare metres;

(. B the heat gain per square metre from glass surfaces:

Gy = 350W/m? for clear glass surfaces;

280 W/m2 for clear glass surfaces with interior
shading.

For corner cabins the surface which gives the highest By shall
be chosen for calculation of the heat gain.

Surfaces not included in 4, becaus e of shadow from overhang-

ing deck or other means of sun pro tection shall be calculated at
a sun angie of 459

NOTES

1 [ solar radiation reflecting glass & used, G, may be retluced.

2 Thé excess temperatures for vertical and horizontal surfaces and
the additional heat gain from glass surfaces caused by solar 1adiation
are based on the most extreme average temperatures i subtropical
dimate and give the "worstcondition’ occuriing during a day.

54 Heat gain from persons

Values of sensible and latent heat emitted by a person at an
indoor temperature of 27 °C are given in table 4.

Table 4 — Body activity and heat emission

Activity Type of heat Erm;usrlon
Sensible heat 55
Seated at rest } 135
Latent heat
| Sensibie heet 140
Medium/heavy work } B8O
Latent heat I =0

65 Heat gain from lighting and other sources

in spaces with daylight, additional heat gain from lighting shall
be ignored.

In spaces without daylight, the heat gain from lighting shall be
calculated from the rated wattage of the lighting, as advised by
the purchaser or as specified by the appropriate authority,
Where the rated cutput is not spe cified by the purchaser o the
appropriate authority, the heat gain from general lighting shall
be taken as stated in table 5, with consideration given to
special lighting requirements.

Table 6 — Heat gain fr om general lighting

Heat gair from general lighting
Space Wim32

Incand escent Fluorescent
Cabins, etc. 15 8
Mess - or dining-rooms 20 10
Gymnasiums, stc 40 20




Refrigerator output shall be taken as 0,3 WY/| storage capacity,
unless otherwise specified by the purchaser.

{Other sources of heat gain, sueh as from appliances that are in
operation for considarable periods during the day, shail only be
taken inte consideration if specified -by the purchaser.

Temporary electrical appliances such as radio and television
sets, hot water urns, eic. shall be ignored,

The heat geain from equipment, ete. in the radio cabin shall be
taken as 2,5 kW, unless otherwise specified by the purchaser,

Heat gain from f{ans shall be taken 10 give a rse in the
temperature of the air of 1 °C/kPa pressure rise.

The rise in the temperature of the air in ducts shall be limited to
3+ 2916,

6 Airflow calculation

6.1 Volume of space

Volume of furniture, wardrobes, stationary eguipment, stc.
shall not be deducted in calculating the gross volume of cabins
and other spaces.

6.2 Supply airflow

6.2.1 Air supply for air-conditioning

The air supply o each ar-conditioned space shall be calculated
sing whichever of the following criteria gives the highest
alue:

al airflow 1o mainlain the conditions of 4.2;
bl airflow to maintain the conditions of 4.3;

o outdoor supply airflow not less than 0,008 m3/s per
person for which the space s designed.

he air supply to cabins with a private sanitary rcom {bath,
hower or W.C.) shall be at least 10 % higher than the exhaust
r from the sanitary room.

OTE — lis to be observed that there are national regulations specify-
g8 minimum number of air changes,

*

2.2 Air supply for ventilation

upply of conditioned aic to ventilated spaces, such as those
ted in al 1o el, shall be provided directly or by transfer of less
itiated air from an adjacent space, and shall be sufficlent 1o
ronit the exhaust airflow requirements of 6.4 o be achieved:

al public sanitary rooms {bath, shower, urinal or W.C.);
b Jaundry;

¢ drying and ironing rooms;

1SO 7547-1985 {E)

d changing rooms;

g cleaning [ockers,

NOTE — It & assumed that supplementary means of heating are
provided for ventilated spaces where necessary.

6.3 Temperature of supply airflow

The temperalure of the air supplied 1o the space shall not be
more than 10 °C lower than the averags temperature nor, for
the heating mode, more than 23 °C higher than the average
temperawre of the space.

6.4 Exhaust airflow

6.41 Volume of airflow

The exhaust airflow n saloons, mess- and dining-rooms and
common day rooms shali be the same as the supply airflow.

The exhaust airflow in hospitals and pantries shall be at least
20 % more than the supply airflow.

The exhaust airflow in private sanitary rooms (hath, shower o
W.C.) shall be 0,02 m3/s or a2 minimum of 10 &ir changes per
hour, whichever glves the highest value,

The exhaust airfiow in common sanitary rooms {bath, shower,
urinal or W.C.), laundries, and drying and ironing rooms shall
be a minimum of 15 air changes per hewr and in changing
raoms, wash rooms and cleaning lockers @ minimum of 10 air
changes per hour.

Public sanitary reoms in passengsr ships including ferries shall
be given special .consideration. The exhaust airflow shall be a
rrinimum of 30 air changes per hour,

68.4.2 [Exhaust system

The exhaust air from the spaces listed in a) and b) below sha
be fed directly 1 the open 2ir, and not used for recirculation.
Additionally, the exhaust systemms for each of these spaces or
group of spaces shall be separate from each other:

al  hospitals;

bl sanitary rooms, laundry, pantry, etc.

8.5 Air balance

The system must be positively balanced. It shall be applicable
on every deck,

In rooms where there are tumbler dryer(s), the balance between
supply 8nd exhaust air shail be taken into account in consulta-
tion with the manufacturer,

Hospitals and pantries shall be rnaintained at a slightly lower
pressure than that in the adjoining accommodation.
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Annex A

Guidance and good practice

(This annex does not form an integral part of the Standard.)

System and ducting

ayout of the plant and the duct sizes should allow air supply without recirculation.

Supply air

ispitals, a non-return flap should be installed in the supply air duct.
Exhaust air

ndries and drying and ironing rooms, exhaust air devices should be installed over areas with high heat emission and high humidity.
Air movement in the occupied areas

r movement in the occupied areas should be within limits shown in figure 5.

elocity for the upper value s applicable only in spaces where people are active,

0,6

0’5 Vil
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Figure 5 — Air movement in occupied areas

— For normat applications for human comfort, the occupied areas are geometrically limited © 0,15 m from all room surfaces with @ height of
sbove the floor.
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Corr. page 7
A5 Temperature variation in the occupied areas

The maximum difference in temperature between any points within the occupled areas (see A4} should not exceed 2 K.

A6 Refrigerating machinery

For a sea-water system, the size of the condenser should be based on an inlet water 1&mperature of + 33 °C, and the compressor
moteor should be capable of driving the comgpressor at an inlet water temperature of + 356 °C.

For an indirect cooling system the condenser should be designed for + 36 °C on inlet cooling water and the compressor motor
for + 38 °C,

When calculating the total heat transfer coefficient of the condenser, a fouling factor of 0,000 09 m2-K/W should be used.

Whan calculating the cooling effect, a specific mass of air of 1,20 kg/m3 should be used.

A.7 Sound

[The systemm should be so designed that the A.weighted scund prassure level from tha air distributing systern measured 1 m fram the
[er terminal device should not exceed 55 dB (A}

8 Temperature control

ndividual temperatura control should be fitted to sach accommodation space. This can be obtained by vontrolling the air How.

9 Humidification during winter

ith humidification during the winter, it & strongly recommended that the upper level of humidification be limited o B % relative

umidity and that the humidification be so controlled that it only takes place during long periods of calg and dry weather. The risk of
ondensation on cold surfaces and thereby the risk of formation of ice in the insulation should be taken into consideration. Where
sulation i fitted an surfaces exposed 1o the atmosphere, caré should be taken o ensure a complete vapour seal, 1 avoid
enetration of warm burid air.
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armal conductivities of commonly used construction materials

Annex B

(This annex does not form an integral part of the Standard.)

|

Pr:fcti::a! vallua
therma
Matarial osfpg:,:f::'lar::?:l mc::r(lj'l:z:i:to‘;;tt.re
content
kg/m3 W/mK}
Adurninium 180
Mild stesl 50
Window glass 2 600 1,05
Wood (heat flow at right angles o fibres): i V. i
— fir, pine 500 0,14
— beech, cak 70 0,16
Chipbosarg 600 0,14
400 0,12
Wood fibre sheets ;
- hard 1000 0.13
—  medium-hard [20d] 0,08
—  soft 00 ‘ 0,052
Cork sheet {expanded)1! 2 140 0,04
210 0.05
Mineral wool; 1131 T — G =1
— fibre glass: l
— fibre 6 um % o 100 \ 0,04
—  fibre 20 pm Q0 10 200 ' 0,05
— slag wool, rockwool BH w0 00 0,05
Mineral fibre sheet N o | ___0_,06_.___'
Floor covetings : A == |
— carpet and fibrous underlay N 0,045
—  cork 0,08
— rubber or plastic tile 0.4
— ceramic tile 1.8

1} The

difference to the insulation cannot arise in the material or flow through it.

indicated thermal conductivity only applies where a flow of air which can make an apprecialle

2} The thermal conductiwity indicated % only valid where no sirflow & possible in the joints between the sheets

31 F the insulation B compressed the thickness i the compressed state & 10 be used =5 the basis for the
calculation of the heat transfer coefficient.
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Penyegar Udara

=

9

‘/ @ _ll
' I ' o e :
N cl;s_} | === _:*_4'“.:_“:_— —
= G o ey - =y ]
& - {i:q -] -‘h __.l..._
2 / ® <
A
74/ T l:l'”
_ I_‘ : @
O
-~ @~
( : (.
\.L @“M_[

. Ruang plenum 1. Komndensor

2. Girll pengeluaran 11 Pipse Kapilar

3 Lobang masuk pembantu 12, Saklar tekanan tekanan tnggi
4. Kipas udira |3 Kotk sakiar elekiromagnetik
5. Motor Kipas udam 4. Panel kontrol

6. Pendingin 15. Pipa fexibel

T Mmanas 16, Saringan pengering

K. Saringin udara 17. Kurel pereduny getaran
W.Kampresor 18, Pengukor lekanan campuran

Peuyegar udura paket.
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Molor kipas udara-——

Distribusi -——-

Pipa kapilar -— —|-

Pengering

{]: Kipas
| udara

—

. NG peiiigen

ST

Kondensor

mr

| Pendingin

{evaporalor)

—Pipa refrigeran

——|—t-Kompresor

Air pendingin

=

Panci panampung 1

Sistem pipa dari penyegar udara paket,
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Features and Appearance

Super guiet operation .
“hrough  the  therough and complete
sxamination of noise souwces of the Daikin
Aarine Type Packaged Air Conditioners,
speration noise of US F, 2FC, 3FC, and SFC
3cut extremely low {ex. operation noise
f US FC s ony 53 dbA), breaking
own the wal o 70 doA which
ommonly regarded gs noise level of
harine type packaged air conditioners,
case of the meodels installed in a
achine mom such as USBFC, 10FC 15FA
nd 20F, various noise prevention measures
¢ compigtely provided and they have
eady gained a reputation of super guiet
conditioners.
hise preventfon measures/ Adoption of
bration  eliminating rubbers for fan and
bmpressor and flexible tubes for suction
ning, improvement of acoustic meterial,
wering fan speed due to entargement of
n size, development o1 nBw COMDIESSOIS,
provemert of partition wall b a machine
b, and improvement of air passage.

andard specmc l:on

Excellent durability

all the Daikin Marine Type Packaged Air
Conditioners are specifically designed in
consideralion with unique conditions on
ships such 28 bending, torsion, elongalion
caused by rsolfing and pitching of ships,
corrosion and rust caused by coolng sea
waler and sea breeze, elc.

Condenser and its relative parls/Adoption
of copper alloy for such parts which &e in
contact with cooling sea water, Al-brass
tubes for cooling water tubes, naval-clad
steel for tube plates, and bronze casting
for head and rear covers.

Evaporator and its relative parts/ Anli-
corosive  treatment on  evaporator  fins
against sea water,

Structure and design/ Application o anti-
coffosive painl against sea waler and anti-
quake structure.

Fan and s relativa parts/ Improvement of
bearings and reinforcement of fan frama.

Fuoiol i Clipac b eati

Sale measures

¥ the Daikin Marine Type Packaged Air
Conditioners ara cut of order, thelr operation

is automatically stopped by various safety

and prolective devices belore  trouble
GCCUrS.

Eleclric sydem / Over-current relay, compres-
sor protective thermostat, pifct lamps for
abnormal gpseration.

Rafrigeratlon circuit/ Qual presswe switch,

condenser fusible plug

{Safety valve is used for USTSAF(TO) 20F(TON
Wide operative range

Even h middle seasons, if cooling @&

required because o heat from engines, the

units ara operalive. Furthermore, ¥ cooling

is reguired during winter, a stable cooling

operalion & oblainable only when enging

cooling water (Under 38C) B used.

wator Bow e i
dans o heed lom 4 0.7/0.8 1315 12714 13715
&l g aurrert B 3.838 5.5/85 6.4/7.0 5.5/95
Rating power consumplion  S0/80M -~ W | 0BS/(8 2227 2.8/39 17422 24721
presaor Type ! Hermetic tolary hype Hametic reciprocating type| Hermaellc rotary e
1t © [Mowroutpu " %% kW | 076 L5 22 15 22
Saring matlod Cirecton line B e
poator , i tegll Cross-finned coll yos
Sheil§ bae Ube hpe | Shelld crosa fnned tube type
T 4 | Oua suctlon muit-blade fans (Sioco fan
Motar dldput ey b kW | 0.025 x4P ]oszP to.2»ae 0.2%8p ]o.u 3
Diving method Direa drive Bel drive
Ar flow S0/60ME mimin | 7/B¢Hi} 115/18 22427 18718 27:27
Extemal stefic pragdure 5080HZ mM .0 | — ]= - 815 9719
ber PR T Viny#dena chioride fiwe {washable with cleen waler)
gerant controf ﬁ!l.hj -3 Thermal expanscn valve
e "0 ;3 Forcoaling (with revene cortect poini 1or heating)
il meﬂl b 1,1$ aF ¥y OO0

.-\t

=
Botive daviises, . Fomlectric wtmw

Cver-current relay, Reverae phass protector

CQuer-cumant elay

Cverelrrant nlay. Asvesa phase protector

5 by, \! q r I ll*
b1 High pressure swiich Eu":fm‘;"’:,f_":;"?;',"‘;’; e :ﬂt h prassire cgﬂlch ';I-lslb!e plug
Ing Cold ohed sieel plate, Malarmine resin haked finish. Lighl blue (Munsell Mo approc T_SEGHE}::“
T R L2 ===
akon oll -1 @ i SUNISO 4GS-B1 SUNISO 4GS-Dt | SUNSSO 4GS0ID-K 1 SLH50 4Gs-D1
pasikiel 7 'm#@mﬁ As or ha deteils, see page 0,
L Bk ey cortieray
connecions Congoner veater nfet/outiat c;ggﬂ'ifg‘no’.;‘g “;'1' 181J155kg/ o With Companion Tlange)
Uppet drain plpe 1iBlemnla screw
Lerwer drain pips 12 B iemale acrew
Salety valve pipe - Y4B (wilh elliptical companion flange} - J -
Fusibin plg ppe - - - 14BJIS5kgf o with comparion Nange)
| Power sowce intalk: O1irubber bush}or 74 JI520b gisnd JI5206 gland Cable connacter (For cale o O D.12 . 1-14}
Wi cuemt for remots oprdbon-indiostion - D27(rubber bush) 021 Biind whber bush =5l
ne welght kg | 5 160 = 173 55 [ 185
es: .71 Capacity B based On evapMator enlenng nir 2. 'ZFumning current AN "3 Raling bower oorsumption am based on single ohasg 1000V, 50B0HE in case of US

Ismperature 27 TOH, 195T WA and eniedng condenssr

thea ptass 3A0/MANY  BMEIHZ N sass of 1S2€M 9 5RO ARG MR SFT ONF and fhees shoaa 200WI2M5 ROTE




v understandable op-ralion Signa!

:amps for power Source, running and
mal operation ae provided for ease
oection.

«&nt covling capacily
sn of the highty efficiert condenser
t possible b exhibit exceltent cooling

' This ensures energy  3aving
.
act design

T 1 use he intemal space o a ship
ely, al necessary functons for coeling
tased & unit, which i3 constructed
t end hght.

bnt serviceability

et of the highly efficient and
t heat exchanger makes it possible
& charged volume of the refrigerant
fiter can be easily removed or

Operative with various

power sSources

A transformer 8 attached in the controlling
circuit 50 that the units are operative with
arw power source of the workd shown below.

Powse |__o SOHz i
fowce lm Sphase 8 ;ﬁ. W‘h ]
Model | v |mr &y ] v (s
USIE o ole
TusaEC e 0
[UsaecTe. ® -
=5 e 0
im3ecTa 3 . ®
USsFC el o e
UssacTo v el e £
UBERC DA e
Usea610 ° e
[ Uswee R el
VBKFCTO B o a
USISFA DD I
USISFATO 0 O
B LA = |ele
(e al] ] ¥ LI

Plenty of standard accessories

Thete am plenty o spare patts which ore
used frequenty end they am  delivered

together with tha unit body when delivered.
{For the details of 2HP-7.5H°, efer b "Standard
accessones on page 10

Versatile oplional accessories are
available for easy alteration

Mumerous  optional parts @ available  on
request %0 that the marne Lpe packaged ar
conditioners can be used for various applications.
Use suitable accessories in accordance with

the inslaiation condfions.
{As for the details, see Page 1)

4
3 phase: 200/200, 220V
,."!J‘T ‘l‘:.' R0/ 15, QOGN WS + i
T
18022 1,24 12714 1448 1.25/1.45 125/1.48
A2 6 | 145018 3307340 206/225(44.5/ 47,9) 254/30850 6/612) | 317/330(731/780)
e.0/7.4 l'a.4n03 902 120414 2003.0/15.1) I52/1B.¢152/18.9) | 19.1/25.009 1/250%
iprocaling hoe : Semi-harmetic reciprecallng hoe ;
Jars EE T n [
a
i coil type
5 firned ube type
muitl-blade fana {Sroco fan)
[1sxar [o7s5xap [tsxap [22x4p [37xar [55%ap
50/50 50160 | soveo [ Ersm0, 1004120 1357160
Va2 1524 I T2 JERE ) 40/60 47170
loride Fbre (Washaeble with slean water Polyaletin flbre
nsignvalva
h revame caniect points for heating}
| 100-67-0%
relay, thamostat for comp essor molor
iteh, High pressine swilch. Low Dual prassue switch High pratwsig 3wWich. Low Oual prasmpn switch, Dual pressue ewitch,
swich Fuslbleplog, | Fusitée plug praseu Bwich Fsibie pleg, | Fusible plug Sefpty vaive,
mrser) &“" taches In conerem| (eHached lo condensa) {afachad 1o conderea) {atachen to Rahsf vakelussd for LS20FTON

al piate. Melaming ;sin bakad finish, Ligh bue (Munsell No. epprox 758G 72}

D K

5, 520 page 10.

e
el o oot Brcdks et (T angritiest ek Pl SCFEe
T horTea] Anode MEkand sElis Db DRI oy 10

e wilh companion flange )

28155k glow with
companion Hange)

2148 (1S5ky/ e wilh companion Hange}

w:'f"" l _ J '.qmn rr|!|lll::1:|ymm|m]'lnnga| |: = | 148 {wilh eliiptical companion Nange)

{itimin e mealcompanatiangt |I ’ﬁl‘ultlh el Comphe  on hngnl | 5 * £

[ 15206 qland | JIS2005, 20 gand - | 315306 gland jaiﬂuﬂufﬂbm‘ﬁ ool Jisct, 29 gind LISI0G, S, e 5P 75 kI 5700, Yoaqond
b = =
T Jees [ EX [250 [ &0 [a0 T

Cae coommctwiith ha NK sinnoneds. The producis wHeh ppesed e NKatandne s ais Al

os | with e CRribcaion mseed iy M=, US515FA and 20F accord walh he ‘MK gl nndards
0, 3GGTE. SGCIG, KO0




Outline drawing

“USTF

A-¢ 12holes
. B 280 M10 anchar bait
| 5
1 —
T [
&

Openirg space for
Gonnot nsnel cover

—

Approx 200 | N5 Al /

space o 10 /
!nr reméving ] i @
air filter 2l W

() Condenser water
inlet

@ Condenser water
cutlet

@ Upper drain cutlet

) Lower drain cutiet

(& Main power intake

& Main power intake

Notes;

1. Slandard piping
conneclions ae made
on the right sida of he
unit.

2. Take n man power
from either of (@ or (&) hole.

1650

Bal

148 %
Tz

7 X

_ug ||
_u_3p ' Mi2anchor boll

kf_is‘holes/ L__ 720

¢ SRR
R
NT 182 _|
| 255 __|
4
3
oS
S2FC- US3FC
(1) Condenser water
inlet
(@) Condenser water
ad outiet
F L ‘] E e -] @ Upper drain outlet
] i ~ Forliking & /Sarvice space & Lower drain outlet
» = i 1 ('Of removing | (5) Pipa connsction for
= : air filter safety valve
L& W (& Main power intake
sl i Wire outlst for

{7) remote operation-
indication

Notes:

1. Standard piping
cohneclions 8@ made
an he Ight side of he
imi.

2 *kshows the location
of condenser water ppe
conneclion in case of
lsft side piping.




US2GCTG- 3GCTG

L =
13- .
gt

e

L m
o]
SgaEsEs s Service spaca -
for removing ]
| i Vlkee

o=l &

200

[ |
i

(1) Condenser water
intet,

{7y Gondenser waler
outlet.

3 Upper drain outlet.

@ Lower drain outiet.

(8 Pipe connection for
extraction o
refrigerant &
atmosphere.

(&) Main power intake.

{ wire outlet for remole
operation indication.

Nolas:

Swendard piping connecions

ae made on the rght Sde of
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(@) Lower drain outiet
(®) Pipe connection
for safety valve
(& Main power intake
(7) Wire outlet for
remote operation-
indication

HNoles:

1. Standard pipng
conheckons are made
on the right side of he
urt,

2 Plenum chamber is
packed saparately from
the man body

3. » shows he location
of condenser water ppe
connection n case of
left side piping.
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{1} Condenser water
inlet

(@ Condenser water
outlet

(3) Upper drain outlet

(®) Lower drain outiet

(8) Piping fualble
plug

& Main power intake

(7 Wire outlat for
remote operation-
indication

Notes:

1. Slandard piping
connecions are made
an the nght side of the
L

2 Plenum chamber s
packed separalely from
the main body.

3 w»shows e location
of condenser water pipe
connectian n case of
left side piping.
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(D Condenser water
inlel.

(@) Condenser water
outlet

@ Upper drain outlet

@Lower drain cutlet

(5) Piping husible
piug

(6 Main power intake

@) Wire outlet for
rermote operation-
indication

Notas:

1. Stendard piping
comacions am mace
on the right sde of he
unit.

2. *xshow he location of
condenser water pige
connection in case of
et side piping.
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() Condenser water
tnlet.

(7) Condenser water
ouliet

(@ Upper drain outiet

@) Lower drain cutlet

(3) Pipe connection
for safely valve

(&) Main power intake

@ Wire outlet for
reme operation-
indication

Nokes:

1. Starwdard pipirag
conrections ame made
o the right side of the
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2. s show he locaton of
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(i) Condenser water
inlet

() Condenser water
outiet

(3 Upper drain outlet

@ Lower drain outlet

(5) Pipe connection
for safety valve

(& Main power intake
for fan motor

() Main power intake
for compressor motor

Wire outlet for
remote operation-
indication

Notes:

1. Standard piping
comeclions a® made
on he fight side of he
umt,

2, xshows the location
o condenser walet pioe
connection n case o
B sde piping.
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(i) Condenser water
inlet

(2) Condenser waler
outlet

(@) Upper drain outiet

(@ Lower drain outiet

(&) Pipe connection
for safety valve

& Main power intake

() Wire outlet for
remate operation-
indication

(8 Grease charge por!

(@) Access panel

MNotas:

1. Standard piping
conmeciions ae made
on he fight sige of Ihe
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2. #»aows the lecaton
ol condenser waler pipe
conneclion n case of
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(1) Condenser water
inlet

@ Condenser water
outlet

@ Upper drain oullet

(@) Lower drain outlet

{5) Pipe connection
for satety valve

(® Main power intake

() Wire outiet for
rampte operation-
indication

Grease charge peort

(@ Access panel

Notes:

1. Standard piping
connections e mache
on he right side o the
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2. % 5 hows the location
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atures and Appearance

T quiet operation

ah  the thorough and complete
-ation of noise sources of the Daikin
+ Type Packaged Air Conditioners,
ion rnoise of US 2G, 3G, awd 5FC
extremely low {ex. operation noise
A s only 53 dbA), breaking

the wal o 70 dgbA which &
anly regarded a5 noise levei of
lype packaged ak conditioners.
2 o the models mstalled in a

1e ioom such as USBFC, 10FC 15FA
tF,varfous noise pravention measuras
impletely provided and they have
¢ gained a reputation of super guiet

prevention measures/ Adoption  of
elimnating rubbers for fan and
ssor and fexible wbes for suction
improvement ¢ acoustic maten:nl,
g fan speed due © enfargement of
b, developmenl of new compessars,
ment of partition wall in a machine
nd improvement of air passage.

Excellent durability

Al the Daikin Marine Type Packaged Air
Conditioners am specifically designed in
consideration with uniqgue conditions on
ships such as bending, torsion, elongation
caused by rofling and pitching of ships,
corrosion and rust caused by cooling sea
water and sea breeze, efc.

Condenser and s relalive parlg/Adoption
of copper alloy for such parts which are in
contact with cooling sea waler, Al-brass
lubes for cooling water tubes, naval-clad
stesi for tube plates, and bronze casting
for head and teer covers,

Evaporalor and s relative paris/ Anti-
coirosive  trealment  on  evaporator  lins
agains! sea water.

Struclure and design/ Application o anti-
corrosive paint against sea waler and anti-
quake structure.

Fan and ils relalive pars/Improvement of
bearings and reinforcement of fan frame.

Safe measures

t t#e Daikin Marine Type Packaged Air

Conditioners are owt of order, their operation

s automatically stopped by wvarous salety

and protective devices belme  trouble
OCCLrs.

Electric syatem/ Over-current relay, compres-
sor protective thermostal, piot lamps for

abnormal operalion.

Refrigeration clrcuil/ Dual pressure switeh,

condenser fusible plug

{Safety valve i8 used for USISFA(TO) 20F(TON

Wide operative range

Even n middie seasons, § cooling B

required because of hea! from engines. the

units are operative. Furthermore, # cocling

B requed during winier, a stable cooling
operation is obtainable only when engine

cocling water (Under 38°C) s used,

S0/B0HZ Al 24/35 46748 8.4/70 B.7/98
£0/60Hz kw | 1722 23031 17122 24731 o =
Hermalic romry type y, = =
Motor outpul v |15 '—t [22 ]1s [22 oy A
Starting method Dimet roary type = =
Cr oasdinond cofl type Jil i y— N T
= ™ =1
Type Dust suciion muli-blage fans {Siooo fan) =
Motor oulput o2kl 0.4x4aP 0.2x6P Lo.-nuP s .
Driving mathod Ball drive e S e
Alr flow 5O/80H. ™ fmin | BAS ] _['52?2?_'__ = |ws |z =l
Exlomal staic presase S0/E0Hz "k | — | = [ B9 2
Vinylidene chicride fibra (Washable with claan waler) e
control Thermal axpansion valve _ B
For opoling {with reverse Contact potls fr haating
trol = 100-0% ) "
es For sdeciric wirhg Over-currant relay, Reversa phase prolacior
RO iigera T, Eiredit ?u‘,'"m‘.’,";’u‘&':&m b condensar] m‘cﬁugi:ﬂ;ﬂ;ﬁibm oX
Cold roled steel plats, Malamina weain baked finigh, Light blue (Munsal No. approx 153G 72 =
R22 : . =
odl _ SUNISO 4GS-D — — ——
As r he delails see page 1
Candensor waler inlat/outist 1BLISSkg/> With companion flangs)
Uppm ttain pips K B femnle scraw -
Lowar drain pla KB female screw
Salety vave pipe %Biwith eliptical companion flangel - =
Fusible plug pipe - . 7 1% BIISSkg/er with companion flange)
Power source intuke Ji520b gland JI520h gland Cable connector(For cable of 0,0, 12 1-14)
Wire oullel for rerniote oparation-indication @ 27 (rubber bush) @ 21 Blind rubber bush
T T ]Es i [es 155 [ es e

Iempedthee 332 1

Cooling onpncily |6 jsed o0 evapornior nnising e
e STC DB 195 T WA and entenng (ondenser

CTBASFATO, 20610,

2, "2 Aunning cungnt ond "3 Aning power consumphen tve basod on fvae phaas 3807 AA0V.50/00H: b avae ol UG
3G.8FC,BFC 1QFC, 15F A 2DF and twea Phade 2004220V, S0/0HZ in case of US2G0TG.3GDT6. SGCTO.BGCTG. 10F




sily understandable op ~ration signal Operative with various Versatite optional accessories are
¢ lamps for power source, running and power sources available for easy aslteralion
eormal operation are provided for ease A transtarmer B attached in the contralling Numerous optional pars as  available on
mspection, circuit so that the units ae operative with rgquest S0 that he marne type packaged &f
any powsr sowce of the woirdd shown below. condtioners can be used for vakous applications.
sellent cocling capacily Use suitable accassories i accordance with
splion of the highly efficient condenser mr. 50Hz B0Hz bha installalion conditions
wes 1 possnbl\_e 1 exhibit excellent cooling b Tm’{f‘mﬂmm 23 :' - {As for the detalls, see Page 10)
acity. This enswies 2nergy  SAving 520 —= o e
ration, US2GDTa | = = =
Us3G ) . ) ) 3
pact design _USaGbTa | "= LT [ (L) BETE Bl Fapeclflc-
der b use he Internal space o A ship _H?TFT%TG T o L L ) J Mg middla -
5 - - w 1 . -
tively, all necessary functions o cooling —UseFT 1= 1= {AHESHIRIIR SHBER AR fng boats,.
encased in a unit, which § constrrcled |~ USaGDTG . * | = \rg 1) L:lalcfelzs! s
i USIDFC - ) - -
pact and light. RO ETa - —
4 . USISFA . | * = =
ellent serviceability ~USEFATO . T
lopment of the highly efficient and Us2aF [ 7183
ac! heat exchanger makes it possible L] E - L b
uce charged volume of the refrigerant. Plenty of standard accessories
ar_titer can be easily removed o There ere plenty of spare parts which e
ted. usad frequenlly and hey ae delivered
together with the unit body when delivered.
{For the delails of 21P-75° refer to “Standard
accessonigs on page 10) &
Cocled Marine Type Peckaged Al Conditionsm
Plgmum Chamber - | For, Duct Connection
{ USSFC_ .« : USEGOTA 1117, : B
380, 400/400,440¥| 3 phase 200/200,220V | r.'rmm*::;m:“
18,000 | 13,600/15,00000 <+ | 20.250/22,660 17 11| 202 50 -
T /08 120/130
T T hverz T |hena T vana o 1an6 | tzsnas 12501 45 ="
) " anrz " 2387248 206/22 584 5/47.0) | 25.4/30 B(526/8) 2] zmeorIvIaG
I p.4N03 8Is7 120/14,2013.0/15.1) 152/189052/188) | 19125009.1250)
!lc rrrulﬁ;gc‘.nlmu lym i - T Seml-hefrvwﬂc raclptocallnq lypv h
S £ T S [ S [ S L T — In S
-on ling
"nerimuyEp-“ - o Ay, ————r ) g  F -~
) Emss I'innPd lube MJB B 5 N = & N B EREESS=E
ugion muiblade Inna (Skoco fan) T - =
p T asxar T Torsxer T lisxap T [22xe [a7x4e _ [ssxee =
050 ' Tsorao B0/60 67780 100/20 T
248 15/24 zaee 20/31 B2/49) a0e0 a0
pne chioride fbra (Washable with Clean water) _ S Polyolafin Ikes ot

upanalan valve
mu Mlh revane conact poma o heaing] =

— e e —

t relay, themosint for sompressor motor

osaue switch, | High pressure swilch, Low Dual pressure switch High pressure swich, {u;r_ Oual pmsaure switch, Dual preasura Bwikch,
plug prompire s=dlch, Fusitde phyy | Fusible plug prossure saich, Frmitle plig. | FUsitie plig Salety valve, Raliet
o condenser) m'cwdum fettached 10 condensed | |aftaches o tondones© LW'DM yalve [used 1 US20F(TO

lea steel plate. Malarnne resin baked finish. Ligh bla (Munsefl No_spprox 7586 7/2)

= 2
suumu dﬁDlD-n

. X 5 e s ==
details, see page 10 = hmmﬂﬂlwwm m’um

28 (JB5kg/en wih

5 ngn- with companion tlanpe) compenion flange)

2B IS Ekg.frm with companian fangal

e SRl |:l mel - | %Biwith efiptical companion fiang) B - =
) i %Mmamu!mhfvl - Wm_bw = P

| cavle connector JI6200, 20 gland_ | Gabia connector JS00.25 gan 15205 X lard) [ ASZh 2% g ISR, nlanﬂ:h&ﬂ: 2 gand 52, :mgrmn

221 (ubber bush) | S 27(rubber bush) 2] (rubber bush) | 227(rubbar bushy 2 =

2 _[980 (w0 Jewm Tem =

1
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(1) Condenser water
intet

@ Condenser water
outlet

(3 Upper drain oullet

@) Lower drain outlet

(& Emergency flon gas
Qutlet

(& Main power intake
Wire outlet for

() remote operation-
indication

() Name plate

Notes:

f. Standard piping
comneclions ae made
on the right side of he
tnit, .

2. »shows e [ocation
of condenzar waler pipa
connedction i case of
telt alda piping.

A Penum chamber:
Oplional accessary

2-418holes

#16 anchor bott

for removing
alr 1ilee

T el

| [mmsm.]_ 410 0

1) Condenser water
inlet.

(@ Gondenser water
cullet.

(3} Upper drain outlet.

@ Lower drain outlet,

{3 Pipe connedgtion for
axtraction of
refrigerant 10
almosphere,

(6) Main power intake.

(@ wire outlet for remote
dperation indication.

Notes:
Stendard piping connedions
am made on he right side of
he vnit. in case he lefi-hand
piping connections awe requi-
ed, he focations of conden-
ser water conneciions am the
same as those ol the right-
hand piping.




(1) Condenser water
inlet
(@ Gondenser water
outlet
. los0_ (3) Upper drain outlet
55 by} () Lower drain outlet
250 - Sarvice space -

980. .. = ;
For __mn.an .l— ﬁ_ﬂ_ temoving u (3) Pipe connection

air ller for safely valve

Anprox 10 | _ Il B Main power intake

; Fa— (@ Wire outiet for

- remate operation-
M_ ol indication
._.w/,l | RACES IR & 20, Notes:

* 1. Standard piping

._/ J + cormeclions are made
Y
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on the right side of the
unit.

Plenum chamber:
Opllonal accessary

3 +shows the localion

of zondenser water pife
conneclion in case ol
lefl side piping
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(1) Condenser water
inlet
(@) Condenser water
oullet
_.z.a Anchor bl posstiaming 3 Upper drain outlet
(®) Lower drain outlet
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plug
Lo B ._ (& Main power intake
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_.MH_ indication
18:44.7 noles Notes:

IS ol \| SA0 1. Standard piping
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(40) : M 3 ﬁu\ s left:side piping
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{1} Condenser water
inlet.

{2) Condenser waler
outiet

(3 Upper drain qullet

{f) Lower drain cutlet

151Piping lusible
plug

{6} Main power intake

7y Wire outlet for
remote operation-
indication

Notes

1. Slandard piping
connections are made
on the right side o the
unil

2 *show the Jocation o
conderser waler pipe
copnechon n case o
Il side piping,
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17 Condenser water
inlet, -

12} Condenser water
outlet

@) Upper drain culiet

{4)Lower drain outiet

5) Pipe connection
for safety valve

(6 Main power ntake

73 Wire outlet for
remote operation-
indication

Notes:

1. Standard piping
Cannections ae made
on the right Side o he
unil

2 #show he location of
condenser waler pipe
connection n case of
lefl side plping,

3. { )dimensions ere
raferenca value
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{1} Condenser water
inlet

(3) Condenser water

_ outlet

3) Upper drain oullet

(43 Lower drain oullet

(%) Pipe connection
for safety valve

{6y Main powar inthke

for farn motor

(7> Main powe! intake
for cOMpEssor molor

@ Wire cuilet for
rgmote gperation-
indication

Motes

1. Standard piping
conpecions e man
on e night Side of the
uni

2. wthaws the |oCation
of condenser waler pipe

connection n case of
el side pong.

(1) Condensar water
inlet

{21Condenser waler
mitiet

4 Upper tran oullet

{; Lower drain outlet

53 Pipe conneclion
for safety valve

() Main power intake

) wire outlet for
remote operation-
indication

Grease charge port

(9 Access panel

Notas

1. Siandard pipng
connections ae Made
on bhe right side d 1he
ur

2. #* shows e location
d condenset waler pne
conecton n case o
left Swde piprmg
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Conversion _Linctors
(Metric to Fmperial / US)

1 ar
1 ot

1 Atm

1 Bar

degrees C
I cal (20 deg)

1 cal/em sec. C

i

=

00247 acres
1 kg/cm2
14.2233 psi

= 2894 in Hg
= 393.8 in.in. of water

Hon o

L | S I

it

14.696 psi

2994 in Hg

406.8 in. of water

760 mm Hg or Toricelli
10,000 dyn/ cm2
1.01972 kg/cm2

32 +(1.8F)

0.003865 BTU

= 4183 Joule
= 2014 BTU/in.h.F

Il

0.8064 BTU in./sqft. sec. F

IcalfgC = 1BTU/bF
lem = 03937 in
lemkg = 086796 in. b
lem/sec = 0.02237 mile / br
lem /sec2 = 0.0328 fi/ sec?
lem2 = 0.1549 sq.in
I1em2/sec = 0.1549 sq.in/ sec
= 3:875 sq.ft./hr
1em3 = 0.061023 ch.ft
fem3d /sec = 0.227 cu.in/ib
1dyn = 1.57366 gr(wt)
lerg = 0.002373 foot poundal
Iha = 2.4711 acres
Thl = 27487 bushels

1 keal (15 deg.)

= 2.8378 bushels (US)
= 2200 gallons

= 3.9687 BTU
1 kcal (20 deg) = 3965 BTU
| kcal/em2 = 2559 BTU/sq.in
1 keal /kg = 18001 BTU /b
I keal/ kg degC = 1 BTU /b degF
lkcal/ m2 = 0.3685 BTU /sqft
I keal /m2 h = 03685 BTU /sq.ft. h
1 keal/m3 = 0.1124 BTU/cu fi.

1 kcal /m3 degC

= 006624 BTU/cu.ft. deg, F




I kcal/m3h

1 keal/ m3 hdegC

1 kcal/m2 hdegC
1 kg

I kg (wt)
1kg/em2

lkg. h/m2
lkg/m

1 kg/ m2
I kg/ m3
| kg/mm?2

tkgs/m2
1km

Tkm /h
Tkm?2
1 kW
1kWh

11tr

1 ltr/ m2

= 0.671]

onn

(L

0.1124 BTU/cu.ft. h

BTU /cvuft. hdegF
80645 BTU in/sqft h degF
278 x1/1,000 cal/cm s deg.C
4.186 x 1,000 Joule/ m h degC
0.204 BTU /sq.ft. hdepF
2.2046 Ibs (av)

26792 pounds (Troy)

70.937 poundal

1at

14..2233 psi

= 2894 in Hg
= 3938 in of water

S T ¢ | S |

it

i W

i S VA | . [

[

73728 Db sec. /sq.fi
2.0159 Ib/yd
0.67197 1b/ft

1 mm column of water
1.843 lb/sq.yd
0.20482 1b/sq.ft.
0.008347 Ib/ gal (US)
0.6349 tons /sq.in.
14223 psi

02048 b s/sq.ft.
0.62138 mile

0.5396 nautical mile
54.68! ft/ min
0.911327 ft/ sec
0.631388 mile / hour
0.3861 sq.mile

1.341 HP

3414 BTU

850.3 kcal

0.21995 galion

= 0.2642 gallon (US)

i

I

i

17598 pints

2.113 pints (US)

08799 quart

1.0567 quart (US)
33.8147 fluid ounces (US)
270.518 fluid drams (US)

= 1.1862 dry pints (US)

1

0.9081 dry quarts (US)
0.184 gal/ sqyd




1ltr / km

Lltr/t

Im

1 mkg
1m2

Ilm2/h
1 m3
1 mm

1 mm column of water
1 mm Hg
I mm/s

I mm2
]l m/sec2
1 m2 /sec
1PS

1t/m3

1 Torr

IV/icm

1 Watt (cfkW)
1 Watt/ sec

=4

m i i

0.221 gal/sq.yd (US)
0.355 gal / mile

0.424 gal/ mile (US)
0.2237 gal / long ton

=0.2397 gal/ short ton (US)

=
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1.0936 yd
3.2808 ft

0.1938 rod (US)
0.009296 BTU
7.233 filb

1.196 sq.yd

10.769 sq.ft
1550sq.in
0.000299 sq.ft/h
10.7639 sq.ft/h
1.3079 cu.ft
35.3147 cuft.
0.03937 in

3937 mils

1kg/ m2

1 Torr

0.009295 BTU/ s
7233 f1b/s
196.85 ft/ min
3.2808 fi/s
22369 miles/ hour
0.00155 sq.in
223696 mile/h.s
10.7639 sq.ft/ sec
0.9863 Hp
5425 f1.1b/ sec
06972 BTU / sec
75 mkg / sec
0.12787 long ton / cu it
1 mm Hg

254 x 10,000 V/ mil
0.738 ftlb

0.738 ftlb / sec




Conversion factors (English / US _into_Maetric)

1acre = 0.4046 ha

1 barrel
1 US barrel
IBTU

1 BTU / cufi.

1 BTU /cu.fth

1 BTU/cu.ft.degF
1 BTU /ft h degF

I BTU in/sq.ft. h degF

1BTU /1b
| BTU/ b degF

1 BTU/min
1BTU/sec

1 BTU/sq.ft

1 BTU/sq.fth

1 BTU /sq.ft hdegF
1 BTU /sq.in

1 bushel

1 bushel (US)

1 carat

1 circle inch

1 cuft

1 cuin

1cuin/lb

T cuyd

1 cwt (long, Imp.)
} ewt (short, US)

1dr
1 dr apothecary (Troy)

% n

i

i

i

H

0.16366 m3

011924 m3

0.252 keal

2522 cal (20 deg)
0.0002931 kWh

1065 Joules

7779 filb.

8.8997 kecal/ m3
88997 kecal/ m3 h
16.017 kcal/m3deg.C
1.488 kecal/ mhdeg C
6.234 x 100 ./ in h degC
0.124 kcal /m h deg.C

= 519.5 J/mh degC

I T

i

1 #

0.556 kcal / kg

1 keal / kg degc
1 cal/g degC
0.233 HP
107.58 mkg/ sec
1434 PS

1062.6 watt

= 2. 713 kecal/ m2
= 2713 kcal/m2h

4.88 keal/ m2 hdegC

= 390.75 kcal/ m2

U (I

R

It

Homon oy

36.367 Itr
35.238 ltr

02 ¢

5.05671 cm2
0.02832 m3
6.229 Br gallons
16.387 cm3
36.126 m3 / kg
0.7646 m3
168.17 Br gallons
112 lbs

50.802 kg

100 Jbs

45359 kg
177184 g
3887 g




1 dyne

1 dyne/ ecm2

deg.F
1ft

i ftib

1 ft.1b/ sec

! it/ min

1 ft poundal
Ift/sec

11t/ sec2

1 gal

1 US gai

1 gill

1 gl (fluid)
lgr

| gr (US and Troy)
1 gr (wit)

1 gr/cu.ft

1 gr/gal

1 gr/ gal (US)
1 hand

1 HP

1lin
1inlb
1in Hg

1 in of water

= 7.233 x 1/1,000,000 poundals
2.247 x 1/10,000 Ibs (wt)
0.01573 gr (wt)
0.001019 g (wt)

1.01972 x 1/100 kg/cm?2
1.4505 x 1/10,000 psi
(deg.F -32) 0.555 deg.C
0.3048 m

0.138255 mkg

1.355 watt

0.00184 PS8

0.13826 mkg/ sec
0.018288 km/h
0.00508 m/sec
421403 erg

1.0973 km/h

0.6818 mile/ hour
0.3040 m /sec2

304796 cm/sec?
4.5459 Itr

3.785 Itr

0.142 Ir

0.118 Itr

59.06 mg

64.8 mg

63.57 dyn
2.299 g/m3

0.01426 g/itr

0.01712 g/itr

4 inches

10.16 cm

= (1.7458 kw
1.01382 PS
76.04 mkg/ sec
550 ft.1b/ sec

2.54 cm

1.1521 cm kg

= 00334 Atm

0.03455 atm or kg/ cm2
13.6 inch of water column
= 0.03613 psi
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1 kW

1kWh

1 Joule

1lb

1 b apothecary (Troy)
I b (wt)

l1b/cu.ft

1 lbft

1 tb/fisec

1Ibh/sqg.ft
libs/sq ft

1 b /sq.ft

} 1b/ sq in (psi)

11b/yd
1 long ton

1 long ton/ sq in

1 M ohm / mile
1 mil

1 mile
1 mile (nautical)

0.002458 Atm
0.002539 at. or kg / cm2

H

783 ftib / sec

1.341 HP
0.949 BTU/ sec
102 mkg/s

1.360 PS
0.2389 cal/s
367.1 mkg

860.3 cal (20 deg.C)
= 3411 BTU

1 watts

160z

045359 kg

12 oz

0.37324 kg
32.2 poundals

= 01602 g/cm2
= 148816 kg /m
= 14.882g/cms
0.1517kg.s/m2
4882 kg h/m2
4788 glom s
4.88] kgs/m2
4882 kg/ m2
0.016 ft of water
= 0.068 Atm

= 0.0703 at. or kg /cm2
= 2040 in Hg

it onou

IR

| |

/N1 VR R 1

2240 lbs

1016.047 kg

157.5 at or kg/em2

152.4 Atm

1.545 x 100,000,000 dyn/ ¢cm2
= 1609 M ohm/ km

= 0.001 in

= 000254 om

= 1.60934 km

= 18332 km

I (T | I A




1 mile/ hour

1 mile / min
I Minim (US)
' 10z

1 oz ap (Troy)
1 oz (fluid)
loz/sqft

1 oz/yd
1 pint

1 pint (US)
1 pound (Ib) aveirdupeis (Troy)

1 poundal

1 psi (Ib / sq.in)

1 quart

1 quart (US)
[ quarter (liquid)

1 quarter (liquid)}{(US)
I quarter (dry)

1 register ton

1 rod (US)

[ scruple (s.ap)

1 section (US)

1 shipping ton (US)
1 short ton (US)

1 shott ton/ sq.in
1 span

1 square

1 sq.ft

fl
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1.4667 ft/ sec
1.6093 km /h
444 c¢m / sec
2682 m/ sec
0.06161 cm3
2835 ¢

311 g

20 dwt
0.0283 Itr
30515 g/cm?2
31.003 g/m
1/8 gallon
4pills
0.5683 lir
0.473 Itr
120z
373241 ¢
0.014097 kg
13.825 dyn

0.0703 kg /em2
00007031 kg/mm2

0.068 Atm
Zpints
1.13649 Itr
0.94633 1tr
8bushels
290.94 itr
2921 Itr
28 Ibs
12.70 kg
2.8317 m3
50292 m
1.2959 ¢

= 25899 km2

o no

ol

1.13268 m3
2,000 Ibs
907.185 kg
14062 kg /cm2
9in

22.36 ¢m
100sq.ft

929 m2

929.029 cm2



1sq.in
1 sq.mile
1 sq.rod

1 sqyd

1 stone

1 yd

1yd/1b

= 13789 x 100,000,000 dyn/cm2

n

n K

il

6.452 cm2
258994 km?2
25293 m2
9 sq.fi
0.8361 m2

= 14 Ibs

o

6350 kg

3 ft
0.9144 m
0.415 mkg

Additional conversions -

1 long ton
1cwt

1 guarter

1 stone
1lb

{oz

1 short ton

1 cable
1 shackle

1 fathom
1 yard

1 foot

| degree at the equator
1 League
1 Nautical mile

1 cable
1 statute mile

kol

(1

[ 1S

[

20 cwt = 1,016 kg
4 quarter = 112 lbs = 5080 kg
2 stone =28 lbs = 1270 kg
14 Ibs = 6350 kg
160z = 0.45359 kg
16 drams = 28350 gr
2,000 lbs = 907.17 kg
100 fathom
15 fathoms = 27432 m
30 yards
2 vards = 1,8288 m
6 feet
="Sufizet
= 12 inches

il

I

I

]

]

60 nautical miles
3 nautical miles

1 knot = 6080.2 feet
1.152 statute mile
10cable

100 fathoms

5,280 feet = 1,760 yards
80 chains = 20 furlongs




1 furlong
! chain

1 cable
1 Scots mile

4 chains
20 yards

= 100 links

I

H

H

0.25 firong

608 feet
5952 feet = 1984 yards
1,021 of a Nautical mile




Suegin Prawirodird)o

) Metric units ;
‘| Plan angle ° (degrees)
Mass kg
ton
Density g/cm3
Velocity knot
Acceleration |G
Shli==——————
\ kg-m -
kg/mm2 ” & Pa (N/mi2)
“| (stress) kg/mm?2 9.80665 Mpa
' kg/cm2 98,066.5 (N/mm2)
Pa (N/m2

| (Work) cal 4.1368 J
kW-h 366,000,000 |J
PS-h 2,647,800
Impact kg-m/cm2 9.89665 J/em2
Temperature | °C +273.5

— —_—— ——
1 ton (force) —9.964 KN Ltonfiin2 = 1.544 hbar
11b (force) =4.448 N 1 bf/in2  =00006895 h bar ]
1 poundal (pd)) . = (3048 N
1atm =1.013 bar 1hp h :0.7457 kW
Ibfin2 = 0.06895 bar 1 Btu
1in wir gg(Wg) =2.491 mbar 1 filbf = 1.055 kJ
1in wir gg (wg) =254 mm =1.356/J
m e y— p—
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