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BAB IV 

P E N U  T U  P  

a l  a l i s a  e k n i s  terhadap penilihan 

sister penyegar udare yang dipasang pada kapal Genaral 

Care 4000 DWT aitu kapal Caraka daya I I I .  maka dapat 

Femi I a n  p i t a s  beoan pendingin,  daya kipas 

ian, daya o p r e s o r  penyegar udara yang dipilih 

pad m a s i n - m a i n  r:ans cukup sesuai. Hal ini 

- 
APAS1TAS APASITAS DAYA DAYA 

NANA RUANGAN 5EEAN BEAN KIPAS KOMPRES­ 

PE:VLIGIN PENDINGIN 
SOR 

( c a / h )  (/h) ( KW )  
-  ~· - - 

- 
. 

... --.----- 

a'owl  ; e s  ,. 0 3 3 9 1 5  0 . 4 0 0  2 . 2 0  

Capt •  r Root 4 0 0  1 0 0 4 9  0 . 0 2 5  0 . 7 5  
'  

C h i e f  ± n g .  R. 2 4 0 0  10049  0 . 0 2 5  0 . 7 5  

O f t .  Mess Room 5100  21354  0 . 2 0 0  1.  50 

Crew Mess oom 5100  21354  0 . 2 0 0  1 . 5 0  

Eno.  Control • 
8 1 0 0  33915 0 . 4 0 0  2 . 2 0  

TOTAL 31200 130635 1 . 2 5 0  8 . 9 0  
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- 
. 

- ,- 
AWASH'TA: A S T ' ! A S  DAYA DYA 

MAMA RUANGAN !±EB3AN E'IAN KIPAS 
KOMPRESSOR 

ENDING IN PENDING IN 

(cal/h) (/h) ( KW )  
-- -  

Wheel House 7 5 5 0 . 3 3  31613 0 . 3 3 0  I.  923 
Captain Room 2 9 6 . 9 2  9617 0 . 1 0 1  0 . 5 8 5  

Chief Eng. R. 2 2 9 6 . 9 2  9617 0 . 1 0 1  0 . 5 8 5  

O r f .  Mess Room 4 7 4 4 . 5 9  16366  0 . 1 5 9  1 . 2 0 8  
Crew Mess loot t i . b  20422 0 . 1 7 1  1 . 2 4 2  

Er. Control  /  3 4 0 . 6 0  340735 0 . 2 7 7  1 . 8 6 9  
R. 

TOTAL 2 9 1 0 6 . 9 5  121870 1 . 1 3 9  7 . 4 1 2  

Sistem Ii 

I 
KAPS TT7 KAPASI'TAS DAYA DAYA 

NAM RUANGAN BEN BEBAN KIPAS 
KOMPRESSOR 

PENDINGIN PEN.INGIN 

{ a t / h )  ( a / h )  
(KW) 

(KW) 

Wheel i0use 
Capt« Room L 13500 56525 1 . 5 0 0  3 .  750 
c h i e :  Eng. R I  

0t I  088 R0or 
' ' 00 ,GS,', J 1 . 5 0 0  3 . 7 5 0  

reg jog; ? R t  
L-  

•  +  

'  '  . t o l  I '  '  + 4 0  
4  0 . 1 3 9  1 . 8 6 4  .. ! . ,« 

v >-----· --- ----� 

3 4 3 1 0  1 4 3 7 8 3  l  3 . 1 3 9  9 . 3 6 9  

Sistem I , I  

K A P , S F ' B A N  DAYA DAYA DAYA 
'' ' . . .  RUANGAN ' E : 7 : G I N  KFAS KIPAS KOMP, + L  

RUANGAN 

t : / h }  (KW} ( KW )  (KW) 

I 
Wheel House U . 3 3 0  
Captair Room 0 . 1 0 1  

I  z. e1 : a .  i'- 1 2 7 9 6 4  2 . 2 0 0  0 . 1 0 1  7 . 5 0 0  
I  01 I  . Me.. Root 0 . 1 5 9  

I  
Crew Mess Room 0 . 1 7 1  
:  .  c  :  ro F 0 . 2 7 7  

TOTAL 1 2  oh 2 . 2 0 0  1 . 1 3 9  7 . 5 0 0  
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Penurunan tekanan pada salran udara yang dipasang 

di Wheel Fouse, Crea Mess Rom dan Officer Mess 

oom iapa at a i  o l o h  i p a s  yan terpasanq pada 

yaitu jenis Duct 

Connection mempunyai euntungan dalam hal teknis 

p e n o p e r a s i  nya y a i t u  iapat mnenghidupkan mesin 

rau;an yang dikehencdaki tanpa 

menghidupkan mesin penyegar udara yang l a i n .  

Jadi atau  d i b a n i n q k a n  antara sistem yang dipasang 

f f i r  : n a t a l  p e n u l i s  b i l a  

ditirjau dari segi teknisnya adalah sebagai berikut: 

1 .  Bila dari kapasitas peniingin yang 

. h a t  pnwyeuar uuar yang tersedia 

!' · ;  Yang melayani satu Paket AC 

terdapat eethan kapasitas perdinginan yaitu 

- Wheel Hose ± 500kcal/h = 2094 j /  

r· 'I ' '  ' '  
i  
"  

t  I  0 0 :  /  4 1 . 7  . j / :  

Ch F :  ..  

'" : ·or ' 100kcal/h = 4 1 8 . 7  j/h .:. 

- Oitice: 'Mess room ± 350kcal/h z  1465 5/h 

- Crew Mess 
., 

" ± 200cal/h = 837 4 j/h • 

- F. i t .  t  I  
.  

:  )  !',', < m  ±  160kcal  / 3 1 8 2  / •  

.  '  
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p a . i t . a s  bwoo p o n d i n g i n  yan digunakan 

I  
I  
I  
I  
I  
I  

berkisar antar 90% sampai 99% dari apasitas 

penyegar uira yang terpasang, dimana beban kalor 

,  y  
.+ .0.11S1 r t a k s i r u ,  

berilut 

Wheel House, Captain dan Chief Engineer Room 

± 500 cal/h = 2094 5/h 

Crew dan Officer Mess Room ± 33000 cal/h = 

Engine Control Room ± 760 kcal/h = 3182 j / h  

Pada perilihan penyeqar udara pada ruangan Crew 

4es: Room tat UI t e e r  Mes Root terdapat kelebihan 

kapasitas pendingin yang cukup besar, sehingga 

kelebihan kapasitas pendingin tersebut dapat 

dimanfaatkan untuk ruang disebelshnya yaitu Saloon 

2 .  Bila ditinjau dari segi teknis pengoperasian maka 

pada sister yang pertama yaitu untuk tiap ruangan 

s a t u  P a e t  AC mempunyai beberapa keuntungan antara 

u n t u  tonghilupkan mesin penyegar udara 

untk mongondiikan ruangan Offocer Mess Koor 

rak.a angsung dapat dioperasikan dengan 

mienghidupan peralatan penyegar udara didalam 
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·:anoan tersebut,  ditambah dengan sistem Paket AC 

. t r  e a  poralater  kompak menjadi 

sat paket an di dinginkan  denoan air laut jadi 

rdapat unit  yang berada diluar 

e t  an; d i  p r o u k s i  o l e h  D a i k i n  u n t u k  

sistem i:.1  mcukung dalam pekerjaan 

£ipa i n l e t  dan outlet telah 

Jisiapkar tersebut sebagimana 

menghidupan diruangan Crew Mess Room, hal ini 

arera P a e t  AC tersebut diletakkan diruangan Crew 

Mess Room, e « i t  juGa aengan ruangan Whell House, 

3 .  Untu? sistem yang ketiga diperlukan Paket AC 

yang lebih besar selain itu masih harus ditambah 

lagi dengan sister d u c t i n a ,  j i k a  dilihat dari segi 

i n s t a l a s i n v n  e u u p  r r i t  

Dalam pengoperasiannya dapat menggunakan katup 

disetiap saluran yang menuju ruangan sehingga 

apabila ruangan yang tidak terpakai dapat di stop 

. 1  11 r i l i a n  Pact I\C tctap 



PENU'TUP 92 

beroperasi penuh, sehingga kurang efisien dalam 

pengoperasiannya. 

4 . 2 .  Saran. 

erdasarkar hasil kesimplan diatas, maka pelu 

i i : a r a a h . a n  h a - h a  swbaaai b e r i k u t  

Dalam hal pemilihan sister penyegar udara type 

P a a 0 ;  A i r  Corlit ionors  i e n i s  Duct Connection 

i n i ,  h a r e s  t e l i t i  dala  perhitungan kapasitas 

beban peningin, daya kipas can daya kompresor 

agar tidal terjadi kelebihan atau kekurangan 

apasitas pendinqinan yang cukup besar. 

·aluran isap yang r n g h u o u n g k a n  lubang isap masuk 

dan lubang e l u a r  kipas udara hendaknya dirancang 

metode 

ut ama 

total. 

terletak 

Pada 

pada 

umumnya, 

pemi lihan 

b e n t u !  ·den lu. ran  s a u r a n  i s a p ,  untuk menjamin 

keseimoangen tekanan antar lubang isap yang 

terjauh dari kipas udara dan lubang isap lainnya. 

Per!u diupayakan l i t e r a t n r  yang membahas secara 

khusus sister penyegar udara 

dikapal, arena salah satu faktor yang penting 

untuk keerhasilan dalam melaksanakan suatu 



PENUTUP 93 

pekerjaan da!ah kenyamanan suatu ruangan kerja 

tersebut. 
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INTERNATIONAL STAN OARD ISO 7547-1985 (E) 

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

l Scope and field of application 

This International Standard specifies design conditions and 
uitable methods of calculation for air-conditioning and venti­ 
ation of accommodation spaces and the radio cabin on board 

eagoing merchant ships for all conditions except those en­ 
ountered in extremely cold or hot climates (i.e. with a lower or 
igher enthalpy than that stated in 4.2 and 4.3). 

nnex A provides guidance and details of good practice in the 
esign of ventilation and air-conditioning systems in ships. 

annex B gives the thermal conductivities of commonly used 
onstruction materials. 

0TE Users of this International Standard should note that, while 
bserving the requirements of the Standard, they should at the $are 
me ensure compliance with such statutory requirements, rules and 

gulations as may be applicable to the Individual ship concerned. 

References 

i0 31/4, Quantities and units of heat. 

0 3258, Air distribution and air diffusion Vocabulary. 

Definitions 

r the purposes of this International Standard, the definitions 
wen below, together with those in 1IS0 31/4 and 1SO 3258, 
+ply: 

] accommodation spaces; Spaces used as public 
pms, cabins, offices, hospitals, cinemas, games and hobby 
ms, hair-dressing saloons and pantries containing no cook­ 
3appliances. 

2 air-conditioning; Form of air treatment whereby 
nperature, humidity, ventilation and air cleanliness are all 

ntrolled within limits prescribed for the enclosure to be air­ 
nditioped. 

3.3 ventilation: Provision of air to an enclosed space, suffi­ 
cient for the needs of the occupants or the process. 

3.4 relative humidity: In humid air, the ratio, expressed 
as a percentage, of the water vapour actual pressure to 
the saturated vapour pressure at the same dry bulb tempera­ 
ture. 

3.5 dry bulb temperature: The temperature indicated by a 
dry temperature-sensing element [such as the bulb of a 
mercury-in-glass thermometer) shielded from the effects of 
radiation. 

4 Design conditions 

4.1 General 

The system shall be designed for the indoor air conditions 
specified in 4.2 and 4.3 in all accommodation spaces defined in 
3.1 at the stated outdoor air 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 are dry bulb temperature. 

4.2 Summer temperatures and humidities 

Outdoor air: + 35 ·C and 70 % relative humidity 

Indoor air: + 27 9C and 50 % relative humidity 

NOTE In practice, the indoor air conditions obtained, especially 
humidity, can be different from those stated, 

4.3 Winter temperatures 

Outdoor air: -- 20 C 

Indoor air: + 22 9C 

NOTE This International Standard does not specify requirements for 
humidification in winter, 

1 
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or air 

quantity of outdoor air shall be not less than 
otal air supplied to the spaces concerned. 

·ancy 

f persons to be allowed for in the various accom­ 
es shall be as follows, unless otherwise stated by 

5 Calculation of heat gains and losses 

5.1 Applicability 

For the calculation of summer conditions, 5.2 to 5. 5  inclusive 
shall apply. 

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

5,2 Heat transmission 

naximum number of persons for which the cabin 

ss- or dining-rooms and recreation rooms: 
persons who can be seated or, when this is not 

e purchaser ; 

a/ m2 noor area for saloons; 

on/1,5 m? floor 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 
o o m s : 3  persons. 

number of beds plus 2. 

game s room: 4 persons. 

mn : 2  persons. 

rsons. 

A, is the surface, in square metres, excluding side scuttles 
and rectangular windows (glazing + 200 mm) (see 
figures 1 and 2; 

is the total heat transfer coefficient in watts per square 
metre kelvin, for the surface A, (see 5.2.3); 

is the area, in square metres, of side scuttles and rec­ 
tangular windows (glazing 4 200 mm) (see figures 1 
and 2 

5.2.1 Method of calculation 

The following formula shall be used for calculating the 
transmission losses or gains «h, in watts, for each separate sur­ 

face. 

where 

AT is the difference in air temperature, in kelvins (for the 
difference of air temperature between air-conditioned 
and non-air-conditioned internal spaces, see 5.2.2 

is the total heat transfer coefficient in watts per square 
metre kelvin, for the surface A (see 5.2.3); 

100mm 

Figure 1 Side scuttles Figure2 -- Rectangular windows 
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2.2 Temperature differences between adjoining 
ternal spaces 

r differences of air temperature, AT in kelvins, between air­ 
nditioned and non-air-conditioned internal spaces, see 
ble 1. 

able 1 Temperature differences between adjoining 
internal spaces 

a 

d 

is the coefficient of heat transfer for surface air, in 

watts per square metre kelvin ; 

a = 80\W/tm2.K) for outer surface exposed to wind 
(20 m/s; 

8 W/im?·K) tor inside surface not exposed to 
wind (0,5 m/s); 

is the thickness of material, in metres; 

ut is a correction factor for steel structure; 

.I 
"T 

= 1,2 for insulation in accordance with figure 3; 

1,45 for insulation in accordance with figure 4. 

Figure 3 - Plane insulation of uniform thickness 

M , i s  the thermal insulance for an air gap, in square 
metres kelvin per watt; 

} is the thermal conductivity, in watts per metre kelvin; 

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

AT,K 
Deck or bulkhead 

Summer Winter 

eck against tank provided with heating 43 

eck and bulkhead against boiler room 28 
17 

Deck and bulkhead against engine room 18 

nd against non-air-conditioned galley 

Deck and bulkhead against non-heated 13 42 

anks, cargo spaces and equivalent 
-·· 

eck and bulkhead against laundry 11 17 

Deck and bulkhead against public sanitary 6 0 
pace 

Deck and bulkhead against private sanitary 
pace 

a) with any part against exposed 
external surface 2 0 

b not exposed I 0 

c with any part against engine/ boiler 
room 6 0 

Bulkhead against alleyway 2 5 

TE it is understood that means of heating are provided in 
posed sanitary spaces. Figure 4 Corrugated insulation of uniform thickness 

2.3 Total heat transfer coefficients 

e values for the total heat transfer coefficients, k, in watts 
r square metre kelvin given in table Z assume that adequate 
ermal insulation is provided on all surfaces exposed to out­ 
or conditions or adjoining hot or cold spaces, or hot equip­ 
ent or pipework. 

e values given in table 2 shall be used where appropriate, 
less otherwise advised by the purchaser, For other cases a 
ethod of calculation of coefficient is given in 5.2.4. 

2.4 Calculation of heat transfer coefficient 

e heat transfer coefficient shall be calculated as followg. 

here 

k is the total heat transfer coefficient in watts per square 
metre kelvin; 

Table 2 - Total heat transfer coefficients 

Total heat 

Surfaces transfer 
coefficient, A 

W/im?K) 

Weather deck not exposed to sun's 0.9 
radiation and ship side and external 
bulk heads 

Deck and bulkhead against engine room, 0.8 
cargo space or other non-air-conditioned 
spaces 

Deck and bulkhead against boiler room or 0.7 
boiler in engine room 

Deck against open air or weather deck 0. 6  

exposed to sun's radiation and deck against 
hot tanks 

Side scuttles and rectangular windows, 65 
single glazing 

Side scuttles and rectangular windows, 3.5 
double glazing 

Bulkhead against alleyway, non-sound 2 5  
reducing 

- - 

Bulkhead against alleyway, sound reducing 0.9 

3 
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I 

390 

135 

) 

Emission 
w 

8 

10 

20 

140 

2650 

Fluorescent 

and heat emission 

of shadow from overhang­ 
tection shall be calculated at 

Type of beat 

$ 

used, G, may be reduced. 

cal and horizontal surfaces and 
rfaces caused by solar radiation 
age temperatures in subtropical 
' occurring during a day. 

ain from general lighting 
w/m? 

g and other sources 

heat gain from lighting shall 

t emitted by a person at an 
given in table 4. 

Sensible heat 

Latent heat 

Sensible heat 

atent heat 

escent 

om general lighting 

eat gain from lighting shall be 
of the lighting, as advised by 

y the appropriate authority. 
cified by the purchaser or the 

ein from general lighting shall 
with consideration given to 

5 

0 

0 

G_ is the heat gain per square metre from glass surfaces: 

G, = 350W/m? for clear glass surfaces; 

240 W/m? for clear glass surfaces with interior 
shading. 

For corner cabins the surface which gives the highest d, shall 
eat gain. 

on values of thermal conductivities of commonly 
rials is given in annex B. 

Air gap Thermal be chosen for calculation of the h 
y surfaces of air gap thickness, a! insulance? 

mm m?·K/W 
Surfaces not included in A becaus 

aces having high 5 0,11 ing deck or other means of sun pro 
20 0,15 a sun angle of 45°. 

200 0, 16 --· - 

re having high 5 0,17 NOTES 
other surface low 20 0,43 

200 0,47 1 If solar radiation reflecting glass is 

tes having low 5 0,18 2 Thi excess temperatures for verti 
20 0,47 the additional heat gain from glass su 

� 200 0,51 are based on the most extreme aver 
�· 

climate and give the "worst-condition sivity surfaces in 
0 0,09 

- 

res 3 and 4 
5.4 Heat gain from person 

fn"thermal insulance" is used according to the definition 
31/4, In many countries this term is known as "thermal 

Values of sensible and latent hea with a symbol R. 

indoor temperature of 27 C are 
gum foil and other polished surfaces are assumed to have 
1y (0,2 All other surfaces are assumed to have high 
,9). 

Table 4 - Body activity 

Jasurerent of transmission areas 
Activity 

ission area for bulkheads, deck and ship side shall 
pd from steel to steel. Seated at rest 

L 

r heat gain Medium/heavy work 

gain, d, is calculated, in watts, as follows.: 

U A k · A T,  + 204,6, 5.5 Heat gain from lightin 

In spaces with daylight, additional 

the surface solar radiation in square 
be ignored. 

exposec to 
tres (side scuttles and rectangular windows are not 

In spaces without daylight, the h uded); 
calculated from the rated wattage 

he total heat transfer coefficient in accordance with the purchaser or as specified b 
.3 0r 5.2.4 for a ship structure (deck, outer Where the rated output is not spe 

khead, etc.) within the surface A; appropriate authority, the heat g 
be taken as stated in table 5, 

the excess temperature (above the outside special lighting requirements. 
mnpereture of + 35 9C) caused by solar radiation on 
faces as below: 

Table 5 ­ Heat gain fr 
a 16 K for vertical light surfaces; 

' Heat g 
29 K  for vertical dark surfaces; 

Space 
12 K for horizontal light surfaces; Incand 
32 K for horizontal dark surfaces; Cabins, etc. 1 

Mess- or dining-rooms 2 he glass surface (clear opening) exposed to solar 
Gymnasiums, etc iation in square metres; 4 

Thermal insulance of non-ventilated air gap 

al insulance, Mt, of non-ventilated air gaps, see 



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

Other sources of heat gain, such as from appliances that are in 
operation for considerable periods during the day, shall only be 

taken into consideration if specified by the purchaser. 

' 
' '  Temporary electrical appliances such as radio and television 

sets, hot water urns, etc. shall be ignored. 

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

Heat gain from fans shall be taken to give a rise in the 

temperature of the air of 1 ·C/Pa pressure rise. 

The rise in the temperature of the air in ducts shall be limited to 
+ 2 · C .  

6 Airflow calculation 

6.1 Volume of space 

Volume of furniture, wardrobes, stationary equipment, etc. 
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 to each air-conditioned space shall be calculated 
sing whichever of the following criteria gives the highest 
alue; 

a) airflow to maintain the conditions of 4.2; 

b) airflow to maintain the conditions of 4.3; 

c) outdoor supply airflow not less than 0,008 m/s per 
person for which the space is designed. 

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

0TE ltis to be observed that there are national regulations specify­ 

ga minimum number of air changes. 

.2.2 Air supply for ventilation 

uoply of conditioned air to ventilated spaces, such as those 
ted in a) to e), shall be provided directly or by transfer of less 

itiated air from an adjacent space, and shall be sufficient to 
rmit the exhaust airflow requirements of 6.4 to be achieved: 

a) public sanitary rooms (bath, shower, urinal or W.C.); 

b) laundry; 

c) drying and ironing rooms; 

1SO 7547-1985 (E) 

d) changing rooms; 

e) cleaning lockers. 

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

6.3 Temperature of supply airflow 

The temperature of the air supplied to the space shall not be 
more than 10 9C lower than the average temperature nor, for 
the heating mode, more than 23 C higher than the average 
temperature of the space. 

6.4 Exhaust airflow 

6.4.1 Volume of airflow 

The exhaust airflow in saloons, mess- and dining-rooms and 
common day rooms shall 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 (bath, shower or 
W.C.) shall be 0,02 m3/s or a minimum of 10 air changes per 
hour, whichever gives the highest value, 

The exhaust airflow 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 hcur and in changing 
rooms, wash rooms and cleaning lockers a minimum of 1 air 
changes per hour. 

Public sanitary rooms in passenger ships including ferries shall 
be given special consideration. The exhaust airflow shall be a 
minimum of 30 air changes per hour. 

6.4.2 Exhaust system 

The exhaust air from the spaces listed in al and b below shall 
be fed directly to the open air, and not used for recirculation, 
Additionally, the exhaust systems for each of these spaces or 
group of spaces shall be separate from each other; 

al hospitals; 

b) sanitary rooms, laundry, pantry, etc. 

6.5 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 and exhaust air shall be taken into account in consulta­ 
tion with the manufacturer. 

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

5 
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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 

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

Exhaust air 

dries 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 

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

locity for the upper value is applicable only in spaces where people are active, 
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Figure 5 Air movement in occupied areas 

For normal applications for human comfort, the occupied areas are geometrically limited to 0,15 m from all room surfaces with a height of 
above the floor, 
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A.S Temperature variation in the occupied areas 

The maximum difference in temperature between any points within the occupied areas (see A.4)  should not exceed 2 K. 

A.6 Refrigerating machinery 

For a sea-water system, the size of the condenser should be based on an inlet water temperature of + 33 9C, and the compressor 
motor should be capable of driving the compressor at an inlet water temperature of + 35 C. 

For an indirect cooling system the condenser should be designed for 4 36 C on inlet cooling water and the compressor motor 
for + 38 ·C. 

en calculating the total heat transfer coefficient of the condenser, a fouling factor of 0,000 09 m?2.K/W should be used. 

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

A.7 Sound 

he system should be so designed that the A-weighted sound pressure level from the air distributing system measured 1 m from the 
ir terminal device should not exceed 55 dB (A). 

.8 Temperature control 

ndividual temperature control should be fitted to each accommodation space. This can be obtained by controlling the air flow. 

.9 Humidification during winter 

ith humidification during the winter, it is strongly recommended that the upper level of humidification be limited to 35 % relative 
umidity and that the humidification be so controlled that it only takes place during long periods of cold 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 is fitted an surfaces exposed to the atmosphere, care should be taken to ensure a complete vapour seal, to avoid 
enetration of warm humid air 

7 
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Annex B 

rmal conductivities of commonly used construction materials 

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

Practical value 

Specific mess of thermal 

Material of dry material 
conductivity, , 

at normal moisture 
content 

kg/m3 W/(m·K) 

Aluminium 160 

Mild steel 50 

Window glass 2 600 1,05 
-- 

Wood {heat flow at right angles to fibres); 

- fie, pine 500 0,14 

- beech, oak 700 0,16 

Chipboard 600 0,14 

400 0,12 

Wood fibre sheets : 

- hard 1 000 I 0,13 

- medium-hard 600 0,08 

- soft 300 0,052 

Cork sheet (expandeej 2+ 140 0,04 
210 0.05 

Mineral wot· 1 3 

- 
fibre glass: 

I - fibre 6 gm 15 10 100 0,04 

- fibre 20 pm 40 10 200 0,05 

- slag wool, rockwool 35 10 200 0,05 

Mineral fibre sheet 400 0,06 

Floor coverings : 

carpet and fibrous underlay - -  --- 

- 0,045 

- cork 0,08 

- rubber or plastic tile 0,4 

- ceramic tile 1,8 

11 Te indicated thermaf conductivity only applies where a flow of air which can make an appreciable 
difference to the insulation cannot arise in the material or flow through it, 

2 The thermal conductivity indicated is only valid where no airflow is possible in the joints between the sheets 

31 If the insulation is compressed the thickness in the compressed state is to be used ns the basis for the 
calculation of the heat transfer coefficient. 
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Penycgar Udara 91 

(u) 

./ ill 
. © 

9 

t o .  

@..f 

I .  R u n g  plenun 
Gril pengeluaran 

3. Lubang masuk pembant 

4. Kipas udara 
S. Motor kipas data 
6. Pendingin 
7 e m a m a s  

Saringun udara 
,Kompresor 

+ 

It. Kondensor 
I. Pipa kapilar 

12. Saklar tckanan,tekanan tinggt 
3. Kotak saklar elektromagnetik 

I4. Panel kontrol 

IS. Pipa flexibel 
6. Saringan pengering 
[7. Karet peredam getaran 
18. Pengukur tekanan campuran 

Penyegnr udara paket. 
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Pendingin 
(evaporator) 

--I - - K o m p r e s o r  

}  Air pendingin 
Panci panampung 

Panei rename J 

' lFipa refrigeran 
, 

E 

[ 

c 

Pipa kapilar --. 1  

Pengering ll 
Kondensor 

Distribusi .--­ 

Sistem pipa dari penyegar udara paket. 
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A 

Features and Appearance 

Ov 

Safe measures 

If the Daikin Marine Type Packaged Air 
Conditioners are out of order, their operation 

is automatically stopped by various safety 
and protective devices before trouble 
0CCurs. 
E lec t  

Excellent durability 
AI the Daikin Marine Type Packaged Air 
Conditioners are specifically designed in 
consideration with unique conditions on 
ships such as bending, torsion, elongation 
caused by rolling and pitching of ships, 

d d b  oli 

noise 
i 

low (ex. operation 
53 dbA), b Is 0miy rea ing Corrosion an rust cause y co Ing sea cnic system er-current r ay, Compres­ 

own the wall of 70 dbA which is water and sea breeze, etC. sor protective thermostat, pilot lamps for 
ommonly regarded as noise level of Condenser and its relative parts/Adoption abnormal operation 

arine type packaged air conditioners of copper alloy for such parts which are in Refrigeration circuit/ Dual pressure switch, 
case of the models installed in a contact with cooling sea water, At-brass condenser fusible plug 

achine room such as US8FC, 1FC 15FA tubes for cooling water tubes, naval-clad (Safety valve is used for US15AF(TO)· 2OF(TO)) 

d 2OF various noise prevention measures steel tor tube plates, and bronze casting Wide operative range 

• 
completely provided and they have for head and rear covers. Even in middle seasons, f cooling is 

ready gained a reputation of super quiet Evaporator and its relative parts/ Anti required because of heat from engines, the 
conditioners. corrosive treatment on evaporator fins units are Operative, Furthermore, if cooling 

ise prevention measures/ Adoption of against sea water, is required during winter, a stable cooling 
pration eliminating rubbers for tan and Structure and design/ Application of anti­ ' operation is obtainable only when engine 

mpressor and flexible tubes for suction corrosive paint against sea water and anti­ cooling water (Under 38) is used. 
ing, improvement of acoustic material, quake structure. 

wering fan speed due to enlargement of Fan and its relative parts/ Improvement of 
n size, development ol new compressors, bearings and reinforcement of fan frame 
provement of partition wall in a machine 
pm, and improvement of air passage 

' 

andard specification ·,1,',.;.;�,--- �-,•' , , ·  ·t ' :f" · , ,  TYPII WUH ' '  ' " btr  "  '1 �ilL�� { i ,  g  i  ;  4: ta 

di.2 E G@ • E +36cr;%ii 

er source $0/60 Single  phase  100/100, 110V 3 phase 380, 400/400, 440 3pha6 200/200, 220V 

Ing capacl 50/ 2,400/2, •' • . r, . g t  

wtee flow tee { 0/60it t/min 16/16 26/30 42/45 28/30 42446 

er head loss 50/60Hr ms,O 0.9/1.0 0.7/0.8 1.3/1.6 1.2/1.4 1.3/1.6 

Current ., 50/0it A 9.4/9.8 38/3.9 5.5/6.5 6.47.0 8.5/9.5 
power consurnphio 50/60it kW 0.85/1.1 22/2.7 28/3.9 17/2.2 24/3.1 

- 
pres8or Typo ! ­  Hermetic rotary type Hermetic reciprocating ype Hermetic rotary type 

% Motor output e kW 0.75 11.s 2.2 1.5 12.2 

Starting mentJ Direct-on fine 

0orator 2rg . Cross-finned coil type 

Shell& bare tube typo Shelf& cross finned tube type t 
T Dual suction muiti-blade fans (Sir0co fan) 

Motor utpu et ., . ' W 0.0254P 102x6P '02¥6 0.2«6P ]04x 4P 
- Driving method bit drive Belt drive 

Air flow :;, So/6Ott me/min 7/8(Hi ]15/18 122/27 18/18 127/27 
Extemel statl¢ pressure $0/801 O - J 

, _  
9/ts [9/19 

llter + Vilidene chloride fibee (Washable with clean water 

grant control $t . rhereal «pa09/0n valv 

tat ' ' ., F@cooling (with reverse contact points tor hating) 

ycontrol 8t.-.$ • , ... ! . 100-0% 

ii 
bctive device ,Fot electric wining vet-current rely, Revers phase protector Cvew-Current relay Over-current rely, Reverse phase protector 

+ 

gt f 7F e + Mt 

jettigoraior elicit High pressure switch Dual pressure switch, High pressure switch, Fusible plug 

t 
Fusible plug(attached to condenser) (attached to condenser) 

i 4l 

. Cold roted steel plate, Melamine resin baked fish, Light blue (Munsell No, approx 7,5807/2' ·, 
gerant " 

.l • '" 
R-22 

. ..  

ation ol + ., ,,, SUNS0 40$-D1 SUNI90 4GS-01 l SUN190 405$000-K ] suN1SO 408-0 

0 ', 
r of $.re 0  p  

@e page IO » .0no0 pew 00 As tor the details, 
·'· .igr¢el. 

Onection Condoner water inlet' get 8UIS5kg/ow with 1B(IS5kg/ow with companion flange) 
corparion flange ) 

Upper drain pipe Btemale screw 

Lowtu desin pipe female screw 

Safety valve pipe - B twith elliptical companion flange) - I ­  

Fusible plug pipe - - ] 48(/IS5kglo with companion flange) 

]Power source intake 06lubber bush) 348S 41S20b gad 1s20b gland Cable connector (For cable 0l 0.D12.114) 

[w outlet lor remote operation-nation - 027(rubber bush 021 Blind rubber bust 

ine weight g 95 160 113 155 185 

e f I Cool a08it is based o evaporator en 2 2funning turret ad 3 fRai09 p0wt cosuroption re based on singe 0ha 100/110V 0/604 ii case ot US 
eoeratue 2 E D !  19gt w s  mod eteia coater tu oh. /4A0 4/44 in et pee ee Ate a tee 4tee e eel i +he ewe ... , 

-- 

3 Cu t  extremely 
t US 3FC " 

Super quiet operation 
hrough the thorough and complete 

examination of noise sources of the Daikin 
Aarine Type Packaged Air Conditioners, 
operation noise of US 1F, 2FC, 3FC, anGd 5FC 
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middle 
.boats 

cifio+­ 
Idle 

ts% 
Gk, 
bld' 

47070 

1035/160 

[ s s x i  

e l e e  
f.-ee 0.. .fee. 

100-67.0%, 

248IS5kg/e with companion large) 

100/1.20 

Dual pressure switch, 
Safety valve, 
feiel vavfused fr U20FT0 

Versatile optional accessories are 
available for easy alteration 
Numerous optional parts are available on 
request so that the marine type packaged air 

conditioners can be used for various applications 

Use suitable accessories in accordance with 
the installation conditions 

(As for the details, see Page 10) 

• •  

•  •  

• •  

• •  

• •  

• •  

• •  

20/31(32/49) 

28(IS5kg/o wth 
companion flange) 

Dual pressure switch 
Fusible plug 
(sttshed to condenser] 

87/80 

• • 

• •  

•  •  

• •  

• •  

• •  

•  •  

•  •  

•  •  
•  

•  

24/44 

High pressure switch Low 
pressure witch Fusible plug 
(attached to condenser] 

91/98 

[ t s x i  

ts#AT 

U20# 

Plenty of standard accessories 
There are plenty of spare parts which are 
used frequently and they are delivered 
together with the unit body when delivered 
(For the details ot 2-75P, refer to Standard 

accessories on page 10.) 

Operative with various 
power sources 
A transformer is attached in the controlling 
circuit so that the units are operative with 
any power source of the world shown below. 

5/24 

91/98 120/130 207/225 275/300 
2/t4 1.2/1.4 .4/1.8 1.25/1.45 1.25/1.45 

14.5/18 33.0/34.0 20.6/22.9044.5.41.9 25.4/30.6453. 6/61.2 347/39.0473.1/78.0 

84/10.3 9.0rt.2 12.0/14. 230/15.1 1.2/18.9015.2/18.9 19.1/25.0019.1/25.0 

Seri.hermetic reciprocating type 

5.5 5.5 7.5 f 15 

J o 7 s x 4 r  

K 

plate. Melamine resin baked finish Light blue (Munsell No approx 7.58G 7/2 

with companion flange ) 

loride fibre 0Washable with lean water} polyolefin fibre 
-- ��====----------------------��====----------- 

th revere contact points for heating) 

80/74 h 
iprocating type 

mutt-blade tans (Sir0co fan) 

coil type 

s finned tube type 

• 

understandable oporalion signal 
amps for power Source, running and 
nal operation are provided for ease 
ection 

vent cooling capacity 
n of the highly efficiert condenser 

it possible to exhibit excellent cooling 
y This ensures energy saving 

0 

act design 
r to use the internal space of a ship 
ely, all necessary functions for cooling 

ased in a unit, which is constructed 
and night. 

nt serviceability 
ent of the higbiy efficient and 

t heat exchanger makes it possible 
e charged volume of the refrigerant 

filter can be easily removed Or 

lg 48 (with elliptical companion flange) 

a----1-•c-=c*-�iw.,,,i f-•���-�---0'0;'c'"�_,=�•c-�-•-•"'�+-=�-�=���t-------------1f---------- 
1+t9Roudaad ,4Ms20b. 20c gland IS3Ob gland 6a. rs.to» /. so.zsisa.so.sarsazauson 

" 67o 

Ca@ 0oordwth th NK sties. T he po4lochs wle sd th No4heh nto 

t with th citation it t 41$44 #f 2r Aced wt th N his 

0. 30C6. 00TG, +NOC1G 

4 
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( Condenser water 
inlet 

(2 Condenser water 
outlet 

(3 Upper drain outlet 
(@ Lower drain outlet 
(9) Pipe connection for 

safety valve 
(6 Main power intake 

Wire outlet for 
remote operation­ 
indication 

Notes: 
f, Standard piping 

connections are made 
on the right side of the 
unit 

2. shows the location 
0of condenser water pipe 
connection in case of 
left side piping 

(D Condenser water 
inlet 

(2 Condenser water 

outlet 

3 Upper drain outlet 
@ Lower drain outlet 
(5) Main power intake 
(6 Main power intake 

Notes 
1, Standard piping 

connections are made 
on the right side of the 

unit. 
2Take in main power 

from either of ($) or(6) hole. 
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( Condenser water 
inlet 

(2 Condenser water 
outlet 

3 Upper drain outlet 
(@ Lower drain outlet 
(5) Pipe connection 

for safety valve 
(6 Main power intake 
( Wire outlet for 

remote operation­ 
indication 

Notes: 
f. Standard piping 

connections are made 
on the right side of the 
unit 

2. Plenum chamber is 
packed separately from 

the main boy. 

3. # shows  the  location 
of condenser water pipe 
connection in case of 

left side piping. 

(T Condenser water 
inlet. 

(2 Condenser water 
outlet. 

3 Upper drain outlet. 
@ Lower drain outlet. 
(5 Pipe connection for 

extraction of 
refrigerant to 
atmosphere. 

(6) Main power intake 
(7 wire outlet for remote 

operation indication. 

Notes 

Standard piping connections 
are made on the right side of 

the unit. In case the left-hand 
piping connections are tequi­ 

red, the locations of conden­ 
ger water connections are the 
same as those of the night­ 
hand piping. 
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1 

(D Condenser water 
inlet 

(2 Condenser water 

outlet 
(3 Upper drain outlet 
(@ Lower drain outlet 

(3) Piping fusible 
plug 

(6) Main power intake 
() Wire outlet for 

remote operation­ 

indication 

Notes 

t. Standard piping 
Connections are made 
on the night side of the 
unit 

2. Fonumn chamber is 
packed separately from 
the main body 

3 #shows the location 
of condenser water pipe 
connection in case of 

left side piping 

• 

( Condenser water 
inlet. 

(2 Condenser water 

outlet 

(3 Upper drain outlet 

(9Lower drain outlet 
(3) Piping fusible 

plug 
(6 Main power intake 
(7 Wire outlet for 

remote operation­ 
indication 

Notes: 
1, Standard piping 

connections are made 
on the right side of the 

unit. 

2 #show the location of 

condenser water pipe 
connection in case of 

left side piping 
1 A 

• .. 

7 
.. 
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k 
g 1310 

1350 
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Detail of air discharge duct flange 
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(D) Condenser water 

inlet. 

(2 Condenser water 

outlet 

(3 Upper drain outlet 
(@ Lower drain outlet 
(9) Pipe connection 

for safety valve 
(6) Main power intake 
() Wire outlet for 

remote operation­ 
indication 

I Notes 

#% 
f  Standard piping 

Connections are made 
on the night side of the 

I 
2 um»wt 
0 2 show the location of 

Condenser water pipe 

$, 
connection in case of 

I 
0 left side piping. 
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(D Condenser water 
inlet 

(2 Condenser water 

outlet 
(3 Upper drain outlet 
(@ Lower drain outlet 
(5) Pipe connection 

for safety valve 
(6) Main power intake 

for fan motor 
(7 Main power intake 

for compressor motor 

(8) Wire outlet for 

remote operation­ 
indication 

Notes 
t. Standard piping 

connections re made 
on the night side of the 

unit 
2 #shows the location 

of condenser water pipe 
connection in case of 

left side piping 
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(·) Condenser water 
inlet 

(2) Condenser water 
outlet 

3 Upper drain outlet 
(@ Lower drain outlet 
(5) Pipe connection 

for safety valve 
(6) Main power intake 
(7) Wire outlet for 

remote operation­ 
indication 

(@) Grease charge port 

(@ Access panel 

Notes: 

t. Standard piping 
connections ate made 
on the right side of the 
unit 

2 shows the location 
0l condenser water pipe 
connection in case of 
let side piping 
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Condenser water 

inlet 
(2 Condenser water 

outlet 

(3 Upper drain outlet 

Lower drain outlet 
(5) Pipe connection 

tor safety valve 
(6) Main power intake 
7 Wire outlet for 

remote operation­ 
indication 

(8 Grease charge port 

9 Access panel 

Notes 
1, Standard piping 

connections are made 
on the night side ol the 
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of condenser water pipe 
Connection in case of 
left side piping. 
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atures and Appearance 

r quiet operation 

h the thorough and complete 

ation of noise sources of the Daikin 
e Type Packaged Air Conditioners, 

ion t noise of US 2G, 3G, and 5FC 
extremely low (ex. Operation noise 

3G is only 53 dbA), breaking 
the wall of 70 dbA which is 

nly regarded as noise level of 

type packaged air conditioners. 
se of the models installed in a 
e room such as UBFC, 1OFC 15F 

f,various noise prevention measures 
mpletely provided and they have 
« gained a reputation of super quiet 

revention measures/ Adoption of 
eliminating rubbers for fan and 

ssor and flexible tubes for suction 
improvement c! acoustic material, 

fan speed due to enlargement of 
, development of new compressors, 
ment of partition wall in a machine 

nd improvement of air passage. 

Excellent durability 

All the Daikin Marine Type Packaged Air 

Conditioners are specifically designed in 
consideration with unique conditions on 
ships such as bending, torsion, elongation 
caused by rolling and pitching of ships, 
corrosion and rust caused by cooling sea 
water and sea breeze, etc. 
Condenser and its relative parts/Adoption 
of copper alloy for such pants which are 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/ Anti­ 
corrosive treatment on evaporator fins 
against sea water. 
Structure and design/ Application of anti­ 
corrosive paint against sea water and anti­ 
quake structure 
Fan and its relative parts/Improvement of 
bearings and reinforcement of fan frame. 

Safe measures 
If the Daikin Marine Type Packaged Air 
Conditioners are out of order, their operation 
is automatically stopped by various safety 

and protective devices before trouble 
OCCurs. 
Electric system/ Over-current relay, compres­ 
sor protective thermostat, pilot lamps for 

abnormal operation. 
Refrigeration circuit/ Dual pressure switch, 
condenser fusible plug 

(Safety valve is used for US15FA(TO· 2OF(TO)) 

Wide operative range 

Even in middle seasons, if cooling is 
required because of heat from engines, the 
units are operative. Furthermore, if cooling 
is required curia winter, a stable cool9@ 
operation is obtainable only when engine 
cooling water (Under 38'C) is used. 

Eternal static pressure 

mo 1.2/1.4 1.3/1.5 1.2/t.4 1.3.5 

A 34/3.5 46/4.9 64/7.0 67/98 

W 1.7r22 233.1 7r22 24/31 

emetic rotary voe 

kW 15 22 15 22 

Direct rotary type 
--·------· 

co-hie cot.Pe 

• 
Shell & cross finned tube typo 

Dual suction multi-blade fas (Sroco fan) 

02¥68 0.4«4P 0.2¥6P 04«4P 

Bolt drive 

50/60Hz heir 1518 22r27 18/18 27r2 

50/60 eO 9/15 9/19 

Viryliden chloride fibre Washable with clean water) 

foe electric wiring 

For cooling with reverse contact points for heating) 

For refrigeration circuit 
Dul pressure switch, 
Fusible plug(attached to condenser) 

High pressure switch, Fusible plug 
(attached to condense) 

Cold rolled steel plate, Melamine resin baked finish, Light blue (Munsell No approx 750G3 7/2 

-22 

As toe the details,$e pg6 10 

Upper drain pipe 

4B female screw 
4B(with elliptical companion flag) 

Lower drain pipe 

Safety valve pipe 

hg 155 165 155 165 
. 

Cooling capo is bat ow evapowto et@lie tu funning Cur@t ef fg po%wt urn phi cw bod o th ph.. 380/4409/604 Ir ca 0l ($2 
atre 2rE 9 9 1 9 s t  w 0  And  entenng condenser 3G,#C,8FC. IO#C. 16FA,20Md ttv phr. 200/220¥, 0/60 i c.. of L$2001$,36076, GT6,80CTG. 10# 

CT.1rAT0. 2rTO 
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----. 

00o 

47/70 

2484S 5kg/o with companion flanoo 

Dul pressure switch, 
Safety valve, feet 

valve tused tor US20F(TO 

Versatile optional accessories are 
available for easy alteration 
Numerous optional parts are available on 

request so that the marine type packaged air 

conditioners can be used for various apohications 
Use suitable accessories in accordance with 

the installation conditions 
(As for the details, see Page 10) 

tor. middle 
hlng boats 

specific­ 

fi middle 
boats,. 

le. Thus, 
available 

7.5HP, 

es. for 
; units 
ucting 

ibution,­ 
e from 

; units 

'gmen. 

• 

• 

• 

• 

• 

• 

• 

Dul pressure switch, 
Fusible pug 
(attached to condenser) 

4 

/30.25 p#,$20.30 9#+ , 1$20. 23  4000$20.30. 46 1 As0. 25  914.Shh. gt  

g2rtubber bush) 

• 

• 

28 (IS5kg/o at 
-..IS9Molon faro) 

• 

• 

• 

olsotdeop 09log0 

too she decor petered 

• 

• 

• 

• 

• 

• 

• 

60H 

ht 3¢ MM 

• 

• 

• 

200V1380v1400v200v 220VI400v440¥ 

• 

[is«P 

0820r TO 

US10FC 
US1rCTG 

US1F4 

US15FAT0 
US20F 

Us30 
us300T0 
US5FC 
Us$001a 

Us8rC 
us8G0TO 

odl 

0Us20 
Us260T0 

---------------·--- 

plenty of standard accessories 
There are plenty of spare parts which are 
used frequently and they are delivered 

together with the unit body when delivered. 

(For the details of 2P-75P, veter to Standard 

accessories on page 10.) 

Operative with various 
power sources 
A transformer is attached in the controlling 
circuit so that the units are operative with 
any power source of the world shown below. 

41$200, 20¢ gland 

927tubber bush) 
395 

Dual pressure switch 
Fusible pug 
(attached to condense) 

----- ------------- 

Melamine resin baked finish. Light blue (Munsell No approx 7,586 7/2 

9ea «ct«cl compare 
·- -- -·--- - -----..,fcc.-,��- 

B eta coroanon tr9et, iBtetc oo9one 
Cable connector 

92 (rubber bush) 
285 

Tso.so sorso 6or6o srrso ioorao 

_Ti@ v ? z@ 1"? 
e fibs (Washable with clean water) polyotefin fibus 

ah 
revers contact points for heating) 

___________________________ ,10Ml'�-- -- 

---- ------------------�===�------ $UN1SO 40$010-K 

r bush) 

L 

Cross finned tube type e 

uction ruiti-blade fans (Sir0co fan) 
p--- -7 1$><•P _ 

Cooled Marine Type P«eked A Conditioners 

Peru Chamber f Duct Connection 

ellent serviceability 
loprent of the highly efficient and 
act heat exchanger makes it possible 
uce charged volume of the refrigerant 

ai filter can be easily removed or 
ted 

pact design 
der to use the internal space of n ship 
tively, all necessary functions for cooling 

encased in a unit, which is constructed 
pact and light 

sily understandable op ration signal 

ot lamps for power source, running and 
vormal operation are provided for ease 
inspection 

zellent cooling capacity 
·otion of the highly efficient condenser 
es it possible to exhibit excellent cooling 
acity. This ensures energy saving 
ration 



Outline drawing 

Notes 

1. Standard piping 
connections are made 
on the right side of the 
unit 

2 shows the location 
pt condenser water pipe 

connection in case of 
left side piping. 

3. Plenum chamber 
Optional accessary 

(f) Condenser water 
inlet 

(2 Condenser water 
outlet 

(@ Upper drain outlet 
@ Lower drain outlet 
S) Emergency flon gas 

outlet 
(6) Main power intake 

Wire outlet for 
Q7 remote operation­ 

indication 

8 Name plate 
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(i) Condenser water 
inlet 

(2 Condenser water 
outlet. 

(3 Upper drain outlet. 
(@ Lower drain outlet. 
(5) Pipe connection for 

extraction of 
refrigerant to 
atmosphere. 

(@ Main power intake. 
(7 Wire outlet for remote 

operation indication. 

Notes 

Standard piping connections 
are made on the right side of 
the unit. In case the left.hand 

piping connections are requi­ 
red, the locations of conden­ 

ser water connections are the 
same as those ot the right­ 
hand piping 
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Outline drawing 

US8FC 

Notes 
Standard piping 

connections are made 
on the right side ot the 

unit 

2 show the location of 
condenser water pipe 
connection in case of 
left side piping 

() Condenser water 
inlet. 

(2) Condenser water 
outlet 

(3 Upper drain outlet 
(4) Lower drain outlet 
5Piping fusible 

plug 
(6) Main power intake 
(7) Wire outlet for 

remote operation­ 
indication 
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(D) Condenser water 

inlet 
2 Condenser water 

outlet 
(3) Upper drain outlet 
(4)Lower drain outlet 
t5) Pipe connection 

for safety valve 
(6) Main power intake 
() Wire outlet for 

remote operation­ 
indication 

Notes 

1 Standard piping 
connections are made 
on the right side of the 
urit 

2 #show the location of 

condenser water pipe 
connection in case of 

left side piping 

3. ( )dimensions are 
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OFC( G) 
(1) Condenser water 

inlet 
(2 Condenser water 

outlet 
(3) Upper drain outlet 
(4) Lower drain outlet 
(5) Pipe connection 

for safety valve 
(6) Main power intake 

for fan motor 
(7 Main power intake 

for compressor motor 
(8 Wire outlet for 

remote operation­ 
indication 

Notes 

Standard ipeg 
connections we mate 
ow the tight «rte ol te 
tr»wt 

2 shows the location 

of condenser water pipe 
connection in case of 
left side piping 
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(1 Condenser water 

inlet 
(2Condenser water 

outlet 
(3 Upper drain outlet 

(4) Lower drain outlet 
(5) Pipe connection 

for safety vrive 

(6 Main power intake 
() Wire outlet for 

remote operation­ 
indication 

(8) Grease charge port 
(9) Access panel 

Notes 
1. Standard piping 

connections are mnae 
on the tight side ol the 
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2 shows tho location 
0l condenser water pip 

Connection in case 0l 
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Conversion £actors 
(Metric to Imperial / US) 

I ar = 0.0247 acres 
1 at = 1 kg/em2 

= 14.2233 psi 

= 28.94 in. Hg 
= 393.8 in. in. of water 

1 Atm = 14.696 psi 

= 29.94 in. Hg 
= 406.8 in. of water 
= 760 mm Hg or Toricelli 

1 Bar = 10,000 dyn/ cm2 
= 1.01972 kg/cm2 

degrees C = 32 +( 1 .8F)  
1  cal (20 deg.) = 0.003865 BTU 

= 4.183 Joule 
1 cal/cm sec. C = 20.14 BTU/in.h.F 

= 0.8064 BTU in./sq.ft. sec. F 
1 cal/ g C = 1 BTU /lb F 

I cm = 0.3937 in 
I cm kg = 0.86796 in. lb 

I cm/sec = 0.02237 mile / hr 
1 cm I sec2 = 0.0328 n I sec2 

1cm2 = 0.1549 sq.in 
1 cm2 / sec = 0.1549 sq.in/ sec 

= 3.875 sq.ft./hr 
1 em3 = 0.061023 cb.ft 

1 cm3 / sec = 0.227 cu.in/lb 
1dyn = 1.57366 gr(wt) 
1erg = 0.002373 foot poundal 

I ha = 2.4711 acres 
1 h l  =  2.7487 bushels 

= 2.8378 bushels (US) 
= 2200 gallons 

1 kcal (15 deg.) = 3.9687 BTU 
kcal (20 deg.) = 3.965 BTU 

I kcal/cm2 = 25.59 BTU/sq.in 
1 kcal / kg = 1.800 I BTU /lb 

1 kcal/ kg deg.C = 1 BTU / Ib deg.F 
1 kcal/ m2 = 0.3685 BTU /sq.ft 

l kcal /m2 h = 0.3685 BTU /sq.ft. h 
I kcal/m3 = 0 . 1 124 BTU/cu.ft 

1 kcal /m3 deg.C = 0.06624 BTU/cu.ft. deg. F 



2 

I k c a l/ m 3 h  = 0.1124 BTU/cu.ft. h 

I kcal/ m3 h deg.C = 0.6711 BTU I cvu.ft. h deg.F 
= 8.0645 BTU in/sq.ft h deg.F 

2.78 x 1 / 1 , 0 0 0  cal/cm s deg.C 
= 4.186 x 1,000 Joule/ m h dcg.C 

I kcal/m2 h deg.C = 0.204 BTU /sq.ft. h.deg.F 
I kg = 2.2046 lbs (av) 

= 2.6792 pounds (Troy) 
I kg (wt) = 70.937 poundal 

I kg/em2 = 1at  

= 14..2233 psi 

= 28.94 in Hg 

= 393.8 in of water 
1kg. h / m 2  = 737.28 lb sec. /sq.ft 

1 k g / m  =  2.0159 1 / y d  
= 0.67197 l b / f  

1  kg/ m2 = I mm column of water 

= 1.843 lb/sq.yd 
= 0.20482 lb/sq.ft. 

I  kg/ m3 = 0.008347 Ib gal (US) 
I kg/mm2 = 0.6349 tons /sq.in 

= 1422.3 psi 
I k g s / m 2  =  02048 lb s/sq.ft. 

1 km  =  0.62138 mile 
= 0.5396 nautical mile 

1 km / h  =  54.681 ft/  min 
= 0.911327 f/ sec 
= 0.631388 mile / hour 

1 km 2  =  0.3861 sq.mile 

1 kW = 1.341 HP 
1kWh = 3414 BTU 

= 850.3 kcal 
1ltr = 0.21995 gallon 

- 0.2642 gallon (US) 
= 1.7598 pints 
= 2 1 1 3  pints (US) 
= 0.8799 quart 
= 1.0567 quart (US) 
= 33.8147 fluid ounces (US) 
= 270.518 fluid drams (US) 
= 1.1862 dry pints (US) 
= 0.9081 dry quarts (US) 

I !tr/ m2 = 0.184 gal/ sq.yd 



3 

- 0.221 gal/sqyd (US) 
lltr / km = 0.355 gal / mile 

= 0.424 gal/ mile (US) 
I ltr / t = 0.2237 gal / long ton 

=0.2397 gal/ short ton (US) 

1 m = 1.0936 yd 
= 3.2808 ft 
= 0.1938 rod (US) 

1 mkg = 0.009296 BTU 

= 7.233 ft.lb 
1m2 = 1.196 sq.yd 

= 10.769 sq.ft 
= 1550sq.in 

I m 2 / h  =  0.000299 sq.ft/h 
= 10.7639 sq./h 

1 m3 = 1.3079 cu.ft 
-= 35.3147 cu.ft. 

1 mm = 0.03937 in 
= 39.37 mils 

I mm column of water = 1 kg/ m2 
I mm Hg = I Torr 
I mm/ s = 0.009295 BTU/ s 

= 7.233 fIb/s 
= 196.85 ft/  min 
- 3.2808 f / s  
=  2.2369 miles/ hour 

I mm2 = 0.00155 sq.in 
I m/sec2 = 2.23696 mile/h.s 
I m2 / sec = 10.7639 sq.ft/ sec 

1 PS = 0.9863 HP 

= 542.5 ft.lb/ sec 
= 0.6972 BTU I sec 
= 7S mkg / sec 

I ti m3 = 0.12787 long ton / cu.ft 
I Torr = 1 mm Hg 

I V / c m  =  2 5.4  x  10,000 V/ mil 
1 Watt (cf.kw) = 0.738 ft.lb 

I Watt/ sec = 0.738 ft.lb / sec 
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Conversion factors (English US into Metric) 

' 
1 acre = 0.4046 ha 

1 barrel = 0.16366 m) 
I US barrel = 0. 11924 m3 

1BTU = 0.252 kcal 
= 252.2 cal (20 deg.) 
= 0.000293 I kWh 
= I 065 Joules 
= 777.9 ft.lb. 

I BTU I cu.ft. = 8.8997 kcal/ m3 
I BTU I cu.ft.h = 8.8997 kcal/ m3 h 

I BTU/cu.ft.deg.F = 16.017 kcal/m3deg.C 
I BTU I ft h deg.F = 1.488 kcal/ m h deg. C 

= 6.234 x 100/ in h deg.C 
I BTU in/sq.ft. h deg.F = 0.124 kcal / m h deg.C 

= 519.5 J / m h  deg.C 
I BTU /lb = 0.556 kcal / kg 

I BTU/ lb deg.F = 1 kcal / kg deg.c 
= 1 cal/g deg.C 

1 BTU/min = 0.233 HP 

1BTU/sec = 107.58 mkg/ sec 
= 1.434 PS 

= 1062.6 watt 

I BTU/sq.ft = 2.713 kcal/ m2 
I BTU/sq.fh = 2.713 kca l/m2h 

I  BTU I sq.ft h deg.F = 4.88 kcal/ m2 h deg.C 
I BTU I sq. in = 390. 75 kcal/ m2 

1 bushel = 36.367 Itr 
1 bushel (US) = 35.238 ltr 

I1 carat = 0.2 g 
I circle inch = 5.05671 cm2 

I cu.f = 0.02832 m3 
= 6.229 Br gallons 

I cu.in = 16.387 cm3 
I cu.in I lb = 36.126 m3 / kg 

I cu.yd = 0.7646 m3 
= I 68.17 Br gallons 

I cwt (long, Imp.) = 112 lbs 
= 50.802 kg 

I cwt (short, US) = I 00 lbs 
= 45.359 kg 

I dr = 1.77184 g 
I dr apothecary (Troy) = 3.887 g 
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I dyne 7.233 x 1/1,000,000 poundals 
= 2.247 x 1/10,000 lbs (wt) 

= 0.01573 gr (wt) 

= 0.001019 g (wt) 
I dyne/ cm2 = 1.01972 1/100 kg/cm2 

= 1.4505 x 1/10,000 psi 
deg.F = (deg.F -32) 0.555 deg.C 

1 ft = 0.3048 m 
I ft.lb = 0.138255 mkg 

I ft.lb/ sec = 1355 watt 

= 0.00184 PS 
= 0.13826 mkg/ sec 

I ft/ min = 0.018288 km/h 

I  = 0.00508 m / sec 
I ft. poundal = 421.403 erg 

I 1 ft / s e c  = 1.0973 k m / h  

I  = 0.6818 mile/ hour 
I f/ sec2 = 0.3040 m /sec2 

I = 30.4796 cm/sec2 

1 gal = 4.5459 Itr I 
1 US gal = 3.785 tr 

I I gill = 0.142 Itr 

I I gill (fluid) = 0. 1 18  Ir 

I gr = 59.06 mg 
l gr (US and Troy) = 64.8 mg 

I gr (wt) = 63.57 dyn 
I gr/cu.ft =2.299 g/m3 

I  gr/gal = 0.01426 g/ltr 
I  gr/ gal (US) = 0.01712 g/ltr  

I  hand = 4 inches 
= 10.16 cm 

1 HP = 0.7458 kW 
= 1.01382 PS 
= 76.04 mkg/ sec 
= 550 ft.lb/ sec 

1 in = 2.54 cm 

I in.lb = 11521 cm kg 
I in Hg = 0.0334 Atm 

= 0.03455 atm or kg/ cm2 
= 13.6 inch of water column 

1 in of water = 0.03613 psi 
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= 0.002458 Atm 
= 0.002539 at. or kg I cm2 

1 kW = 783 ft.lb I sec 

= 1.341 HP 

= 0.949 BTU/ sec 
= 102 mkg/s 

= 1.360 PS 

= 0.2389 cal/s  
1kWh = 367.1 mkg 

= 860.3 cal (20 deg.C) 
= 3411 BTU 

1 Joule = 1 watts 
1 lb  = 16oz 

= 0.45359 kg 
1 lb apothecary (Troy) = 12 oz 

= 0.37324 kg 
I lb (wt) = 32.2 poundals 

I lb/cu.ft = 0.1602 g/cm2 
I lb.ft = 1.48816 kg Im 

I  lb/ftsec = l4 .882g/cms 
= 0.1517kg.s/m2 

l  lb h/sq.ft = 4.882 kg h/m2 
1  lbs /  sq f = 478.8 g/cm s 

= 4.881 kgs/m2 
I  lb I sq.f = 4.882 kg/ m2 

= 0.016 f of water 
1 lb/ sq in (psi) = 0.068 Atm 

= 0.0703 at. or kg /cm2 
= 2.040 in. Hg 
= 2.312 in of water 

lb/yd = 0.49606 kg/m 

1 long ton = 2240 lbs 
= 1016.047 kg 

I long ton/ sq in = 157.5 at. or kg/cm2 
= 152.4 Atm 
= 1.545 x 100,000,000 dyn/ cm2 

I M ohm I mile = 1.609 M ohm/ km 

I mil = 0.001 in 

= 0.00254 cm 

1 mile = 1.60934 km 
1 mile (nautical) = 1.8532 km 
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1 mile/ hour = 1.4667 R/ sec 
= 1.6093 km / h 
= 444 cm I sec 

I mile / min = 26.82 m /  sec 
I Minim (US) = 0.06161 cm3 

1 oz = 28.35 g 

I oz ap (Troy) = 311 g 

=  20 dwt 
I oz (fluid) = 0.0283 ltr 
l o z / s q ft  =  305.15 g/cm2 

I oz/yd = 31.003 g / m  
1  pint = 1/8 gallon 

= 4gills 
= 0.5683 Itr 

1 pint (US) = 0.473 Itr 
I pound (lb) avoirdupois (Troy) 

= 120z 
- 373.241 g 

I poundal = 0.014097 kg 
= 13.825 dyn 

1 psi {lb / sq.in) = 0.0703 kg /cm2 
= 0.0007031 kg/mm2 
= 0.068 Atm 

1 quart = 2pints 
= 1.13649 ltr 

1 quart (US) = 0.94633 Itr 
I quarter (liquid) = 8bushels 

= 290.94 ltr 
1 quarter (liquid)(US) = 292.1 !tr 

l quarter (dry) = 28 lbs 
= 12.70 kg 

1 register ton = 2.8317 m3 
1 rod (US) = 5.0292 m 

I scruple (s.ap) = 1.2959 g 
I section (US) = 2.5899 km2 

1 shipping ton (US) = 113268 m3 
1 short ton (US) = 2,000 lbs 

= 907.185 kg 
I short ton/ sq.in = 140.62 kg /cm2 

I span = 9in 
= 22.36 cm 

1 square = 100sq.ft 
= 9.29 m2 

1 sq.ft = 929.029 cm2 
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= 1.3789 x 100,000,000 dyn/em2 

1sq.in = 6.452 cm2 
I sq.mile = 2.58994 km2 
I sq.rod = 25.293 m2 
1 sq.yd = 9 sq.ft 

= 0.8361 m2 

1 stone = 14 lbs 

= 6.350 kg 

I yd 

l yd /lb 

= 3 ft 

= 0.9144 m 

= 0.415 mkg 

Additional conversions : 

= 1,016 kg 

= 50.80 kg 
= 12.70 kg 

= 20 cwt 

= 4 quarter = 1 1 2  lbs 
= 2 stone = 28 lbs 
= 14 lbs = 6.350 kg 
= 160z = 0.45359 kg 
= 16 drams = 28.350 gr 
=2,000 lbs = 907.17 kg 

I long ton 
I cwt 

I quarter 

1 stone 

l lb 
1 oz 

1 short ton 

I cable = 100 fathom 
I shackle = 15 fathoms = 27.432 m 

= 30 yards 
I fathom = 2 yards = 1,8288 m 

= 6 feet 
1 yard = 3 feet 
I foot = 12 inches 

I degree at the equator 
I League 

I Nautical mile 

= 60 nautical miles 

= 3 nautical miles 

I knot = 6080.2 feet 
= 1 . 1 5 2  statute mile 

= 10cable 
1 cable = 100 fathoms 

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



9 

I furlong = 4 chains 
I chain = 20 yards 

= 100 links 
= 0.25 furlong 

I cable = 608 feet 
I Scots mile = 5952 feet = 1984 yards 

= 1,021 of a Nautical mile 



boegini rawirodirdyo_ 

Pa (N/m2) 

Mpa 

(N/mm2) 

Meiric units Multipl To obtain 
0 de es /180 radial 
kg l kg 

I 000 k 

0.001 k m3 
1852/3600 
9.80665 

Mass 

Plan an le 

k -m ]-'HH" ]'h] _ [Z" ]my!! ] 
Pressure kg/mm2 9,8066.5 

·, 

(stress) kg/mm2 9.80665 
kg/em2 98,066.5 

Energy kg-m 9.80665 J 
(Work) cal 4.1868 J 

kW-h 366,000,000 J 
PS­ 2 647 800 J 

9.89665 

1 ton (force) = 9.964 kN 
1lb (force) = 4.448 N 

1 poundal (pdl) = 0,3048 N 

1atm=1.013 bar 
· . 1lbf/in2 = 0.06895 bar 

I in wtr gg (wg) =2.491 m bar 
1 in wtr gg (wg) = 25.4 mm 

water 

1 tonf/in2 1.544 h bar 
1 1bf/in2 = 0.0006895 h bar 

I hp h =0.7457 kW 

1 Btu h l 
1 flbf = 1.055 kJ 

=1 .356J  
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