
L e \
Compresseurl
Frigorifique

I
Reciprocating liquid i

I
chilling packages i

Nominal capacity
55.82 - 450 kW
48 000' 387 000 kcal/h
50 Hz



Description

These modern m u l t ip le-compressor
l i qu id - ch i l l i ng  packages  o f f e r  a l l  t he
advantages of  packaged des ign for  use in
ch i l l ed  wa te r  a i r  cond i t i on ing  sys tems
and var ious types of  process cool ing
app l i ca t i ons .  Eve ry  mach ine  i s  f ac to r y
eng inee red  and  assemb led  t o  ensu re  a
per fect ly  ba lanced re f  r igerat ion system.
A l l  componen ts  a re  ma tched  to  p rov ide

highest  e f f ic iency and lowest  poss ib le
power  consump t i on .  on l y  ex te rna l

3OHR,  HS  O2O-O30  un i t s -The
re f  r i ge ran t  c i r cu i t  i nc l udes  two  the rma l
expans ion  va l ves ,  a  f  i l t e r -d r i e r  and
c o m b i n a t i o n  l i q u i d  l i n e  s i g h t  g l a s s  a n d
mo is tu re  i nd i ca to r  and  a  l i qu id  l i ne
s o l e n o i d  v a l v e  1 2  o n  3 O H S  u n i t s ) .

wa te r  and  e lec t r i ca l  connec t i ons  a re
requi red to  make the water -coo led un i t
ope ra t i ona l .  The  condense r l ess  mode l s
requ i re ,  i n  add i t i on ,  on l y  r e f  r i ge ran t  l i ne

connect ions to  the remote condenser .

The water -coo led 3OHR is  a  complete
one -package  sys tem w i t h  two  condense rs
hav ing  bu i l t - i n  subcoo le rs  and  a  d i r ec t
expans ion  coo le r  w i t h  two  re f  r i ge ran t
c i r cu i t s  ( one  f o r  each  condense r  on  30H  R
O4O to  160  un i t s ;  t he  second  c i r cu i t  r s
by-passed when compressor  runs on two
cy l i nde rs  on  3OHR O2O-O3O un i t s ) .

Mode l  3OHS i s  a  condense r l ess  30HR
used wi th  remote water -coo led,  a i r -
coo led or  evaporat ive type condensers .
I t  i nc l udes  a l l  f  ea tu res  o f  t he  3OH R .

Mu l t i p l e  se rv i ceab le  compresso rs  a re
moun ted  on  sp r i ng  v i b ra t i on  i so la to r s  t o
m i n i m i z e  s o u n d  a n d  v i b r a t i o n
t ransm iss ion  t o  t he  bu i l d i ng  s t ruc tu re ,
Ho t -gas  mu f f l e r s  dampen  compresso r
gas  pu l sa t i on ,  g i v i ng  smoo th ,  qu ie t
ope ra t i on .

3 O H R  O 3 O  u n i t

Compac t  s i ze  a l l ows  passage  th rough
no rma l  doo r  open ing  and  rneans  t ha t
l i t t l e  f l oo r  space  i s  r equ i red  f o r
i ns ta l l a t i on .
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30HR,  HS  O40  to  160  un i t s -  Each  o f
t he  re f  r i ge ran t  c i r cu i t s  i nc l udes  a  t he rma l
expans ion  va l ve ,  a  l i qu id  l i ne  so leno id
va lve (except  3OHR 040-050-060)  a
f i l t e r -d r i e r  and  comb ina t i on  l i qu id  l i ne
s igh t  g l ass  and  mo is tu re  i nd i ca to r .



Physical data
A.  Un i t
unit 30HR. HS o20 030 040 o50 060 070 08o  o9o  1OO 110  12O 14O 16C

N o m i n a l
cool ing kW 56

capaci tYï  kcal 'h 48 OOO

Approx ima te
o p e r a t i n g  k g  H R  8 1 O

weight t t  HS 560

Ref  r i ge ran t
c h a r g e  k g  H R  2 1

R ' 2 2 '  H S  1 3

Compressor OGE

Number  1

% caPac i tY
C i rcu i t  1  -

C i r cu i t  2

No .  con t ro l  s tePs  2

Total  no cYl inders 4

To ta l  o i l
cha rge  |  6  6

-/B

67 500

850
6OO

26
1 B

1

^

9 0

137 155 1 ' /B 223 247 262 31 5 340 351 4O5 45O

1 1 B ooo 1 33 ooo r sï ooo ïóá ooo áiz oaoázá aoo 271 ooo 2s2 ooo 3o2 ooo 34E o3o 387 ooo

1 2 4 6 1 4 4 5 1 5 0 3 2 2 4 a 2 3 2 5 2 4 2 7 2 9 0 3 2 9 6 0 3 o 2 o 3 4 3 8 3 6 3 0
a25 1Oo2 lóss 15f 5 r áóó 1626 2O2B 2055 2OB2 24CO 2450

36 43 45 53 60 64

,ó 25 2s 35 40 44

Reciprocating, semi-hermetic 124'2 r)s;

2 2 2 3 3 3

7 4  f 9
r - 1  Á q

1450 rpm)
4 4

E3  9C  r0O
60  ó1  76

4 4 , +

o70 070 084
CIO OTLI OB4

56.5 60 50
43.5 40 50
4 4 4
1 0  1 0  1 2

13 ,2  15 ,6  I  B ,O  22  2  24 '6  2 ]  A  31  2 33.6 36,0 3{ i  0  36 C

5'7 62,5 67 50

43  37 .5  33  50
6 6 6 8
1 4  1 6  1 8  2 C

- A

5 4 . 5  3 u

45 .5  50
B B
22  24

5U 5U
5TJ 50
o R
U V- ^
Z . +  z L +

Condenser  09RP (3OHR un i t s  on lY )

C i rcu i t  1  A22  O22

C i r c u i t  2

Re Í r i g .  connec t ion  no .s i ze  OO in

L i q u i d  1 t e  l ' l ' a

Discharge t  ;1 l 'e  1 ;1 -+i i
l ' :. 2:7e 2)Á
j  1 'e 2;13,á 2:1 ' l 'a

o54 070 054 070
o33 033 054 054

1  ,  1  i . ,  I  . 1  r .  1  . ' l  ' . ,  2  1 l ' i .  ? . 1  "
1 ' , 1 . ,  1 , 1 ) a  1 ; 1 ' -  2 1 ' ' ' "  2 2 : , ,

' l  : l l ;  
, | . 1 , 1 :  1 . 1 j '

2
a

o20. o30 040 o50. o50

-  í  
' j  ' )  

1  ,

z , l  t

2 , 2 : . t  2 ) , , 2 ' .

\ ]OT ES

- '!-r '-, i
'  

3 i H I l  s i ' r J i - ' : ' i r : ' ' ' 1 ' '  í t r i  l 1 - , ' ' :  :  
"  

: ' i

- r  : l - i  S ' - ; f  ) l t ) i i a r (  l ' . ' .  i t  i r  i r ( r l i l t ' ' ' ' l  1  I  í  r '  i '  I .

' l f r a r c l e  f o r  r i . : l l r ) t ' : ' ( l o i r ( i ' - : l i s t l t  l r  í 1  i l i

)  : : l i ' a l l Í l ( i ; ) i l , '  ' ; ; i r : r l f  i 1  '  j  '

o27 043
o?-7 o33

o27
a22

o22
U Z L

1 _ . 1 ' -

2 . ? , . "

B. EvaPorator

Uni t  3OHR.  HS

She t l
Ne t  wa te r  vo lume I

4-* oD mm

W Length mm

Tubes
Number
Leng th  mm

Outs ide  a rea  m l

Re f r i ge ran t  c i r cu i t s

Refr igerant  Passes

Wate r  connec t ion
ln le t  and  ou t le t
D r a i n  i n

42,4 51 5 EO
273 2f3  324
1 51 5 1 835 2286

PrimË surÍace copper

200 200 294
1 575 1 892 2350
12.2 14,7 26 '4

B C  m m '  3 '  G a s  3  '  G a s
t 1 ' l

1 0 0 , 1 1 0
1 2 A  1 4 O , 1 6 0

190 204
457 457
22A6 2743

646 646
2357 2BO7
60  O  70 ,8

o70. o80.
090

-z_

A.
6

1 3 8
40]
2057

468
2 1 2 2
40,9

I

6

C. Condenser
Condenser OgRP

(3OHR uni ts  onlY)
o22 027 033

5 5 5
1782 1782 1782

o,37 0,37 0,3-7
1  . 2 1  1  , 2 1  1  , 2 1

1 O O  m m '  1 2 5  r n m '  1  5 0  n r n t

1 . !  I

o54 070 084

324 324 356
2184 2184 ?184

S h e l l
O D
Leng th

Tubes
N u m b e r
Length
Area

l n s í d e
Outs ide

Subcooler  tubes
Number
Leng th
Area

l ns ide
Outside

mlTl

m|Tl

mn]
m '

2 7 3  2 7 3  2 7 3  3 2 4

1 - / 7 9  1 f  7 9  1 7 7 9  1 7 7 9

Copper ,  f rn r - red  (sPac ing  1 ,3mm)

45 56 64 84

1-/82 1782 1782 1782

043

8 4  1 0 6
2197 2197

5 5 5
1782 2197 2197

o,37 0.46 0,46
1  . 2 1  1 , 4 8  1  . 4 8

124
2191

1 1  , 2 8
36 ,60

:,
? 1 9 7

o.82
) ^

2" i l
4

. í . n

3 , 3 4  4 , 1 5  4 , 7 6  6 , 2 A  7 ? 9  
e 6 1

i  0 ,86 13.47 15,40 20 j2  24 '9C-  31 '2 ' ,1

mrn
m-

Water connect ion'
l n le t
Out let

Z-'./?
1 1 ,
L ) , ?

- |
L , , ?

z : . ?
- t  /

L : , 2

3 3 3
3 3 3

? ? 3

'  +  - )  ' l r í 1

l J i . - r  1 ;  1 1 ' 1 '

i  a ]  ' ' - , - .
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Features

Sequent ia l  s tar t ing and s tepping of
mul t ip le  compressors  means low inrush
and  runn ing  cu r ren t  ( 3OHR,  HS  O4O to
1 6 0  u n i t s ) .

Bo l ted semi-hermet ic  compressors ,
easy to  serv ice.

W ide  range  o f  d i s t r i bu t i on  vo l t ages
(22O-24O and  3BO-415 ) .

Manua l  r ese t ,  magne t i c - t r i p  c i r cu i t
breakers  ensure protect ion against
s i ng le -phas ing .

M u l t ip le-s tep cont ro l ler  prov ides
op t imum con t ro l  o f  ch i l l ed  wa te r
t empera tu re  f o r  c l ose r  capac i t y  con t ro l .

M a n u a l  t r a n s f e r  s w i t c h  ( 3 O H R .  H S
O4O to  160  un i t s )  wh i ch  changes  t he
lead  compresso r  i n  s ta r t i ng  sequence .

Re f  r i ge ran t  subcoo l i ng  o f f e r s
increased system capac i ty  wi thout  ra is ing
the  power  requ i remen ts .

Conversion factors
T o  c o n v e r t  S l d a t a  i n  t h i s  t e x t  t o  i m p e r i a l  u n i t s
o f  r n e a s u r e m e n t .  u s e  t h e  f  o l l o w i n q
c o n v e  r s i o n  f  a c t o r s  .

Compressor crankcase heaters,
which are on dur ing compressor of f
cycle provide protect ion against
re f r igeran t  migra t ion  and o i l  d i lu t ion .

Two separate refr igerant c i rcui ts
( 3 O H R ,  H S  O 4 O  t o  1 6 0  u n i t s )  e n a b l e
par t ia l  load  opera t ion  a t  h igher  suc t ion
tempera tures  wh ich  means reduced
power costs.

Hot -gas  bypass  (3OHR,  HS O2O,  O3O)
factory- instal led upon request (special
o rder ) .

Accessories

Oi l  pressure safety  swi tch package
(s tanda rd  on  3OHS,  accesso ry  on  3OH R
u n i t s ) .

Condense r  ma  n i Í o l d  package ,
ava i l ab le  f o r  a l l  3OH R  O4O-1  40  un i t s ,
prov ides common in le t  and out le t  water
connec t i ons .  Package  con ta ins  two  s tee l
mani fo lds,  each in  two sect ions.  F ie ld
we ld ing  requ i red .

Chi l led water  Í low swi tch prevents
compressors  f rom operat ing un less
wa te r  i s  f  l ow ing .

Un i t  enc losu re  pane l s ,  w i t h  g l ass  f i b re
i nsu la t i on ,  comp le te l y  enc lose
compresso r  and  condense r  sec t i on .
( 3 O H R  O 4 O  t o  1 6 0 ) .

Condense r  conve rs ion  package ,  t o
f  i e l d  conve r t  3  pass  t o  6  pass  condense r .
( 3 0 H R  O 2 O  t o  1 4 0 ) .

Re lay  f o r  pa r t  w ind ing  s ta r t .

Manomete r  pane l  measu r i ng  suc t i on
and d ischarge pressures,  together  wi th
check  va l ves  t o  ensu re  co r rec t  ope ra t i on
o f  t he  un i t  a t  a l l  t imes .  Accesso ry  f o r
3OHR,  HS  020 -060  on l y ,  s t anda rd  on
070-160.  One panel  requi red for  each
re f r i ge ran t  c i r cu i t .
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: C

M  u  l t i p  l i e r  l m  p e r i a  I
3 4 1 3 , 7 $  : - , B t u  h^ -z , z  . -  t D
3 5 , 1 8  - f l . o z  ( U K )
0 , 0 3 9 3 7  r n
3 , 2 B O B  -  f t  s
1 0 , 7 6 3 9  : : :  f 1 2
2 1 1 9  -  c f  m
O , 2 2  =  g a l  ( U K )
1  3 , 1 9 8 1  g p m  ( U K )
1 , 4 5 0 4  1 O - ' 1  ' -  l b  i n 2
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i Dimensions (mm)

3oHR/HS 070,080,090

3 8 5

Tube  pu l l  t pu " "  t  Ob i

P o w e r  r e d u c t i o n

s o l e n o l o

W a t e r  i n l e t  0  3 "
S c h  4 0  0  8 9
W a l l  t h i c k n e s s  5 , 5

W a t e r  i n l e t  0  2 "
S c h  4 0  0  7 3
W a l l  t h i c k n e s s  5 , ' l

i -Cont ro t  
thermosta t ,bu lb  loca t ion

I  \  I  P o w e r w i r i n g 0 9 T

I -
1257 

2591 
1257

,! lro
D r a i n O l " G A S

Drain O Ití

W a t e r  o u t l e t  0  3 "
S c h  4 0  O  D . 8 9
W a l l  t h i c k n e s s  5 , 5  o :  L

, ,  I  T N-'--. | | o
, t  I  l c o

T u b e  p u l l  s p a c e

f  1 3 o B  -

l * , ,_  -  !
T u b e  o u l l  s o a c e  2 2 5 4

Water  i n le t  and  ou t le t ,  f  l ange  connec t ron
PN 1  6  D t \ t  100 (NFE 29  2831
S h o t e ó t B o n e Ó t B o

B 3
Power  supp ly

---T

t r ) N
f - N ;

t \

r t l

3 1  7 5

---[

6  h o l e s
Q 25,4

Dra ins  ó  %"  
f

Vlater outlet 0 2%"
s c h  4 0  o u t s i d e  0  7 3
W a l l  t h i c k n e s s  5 ,  1

U n i t C o m p .  1 C o m p . 2 C o m p . 3

070 4  c y l 4  c y l 6 cy l

oBo 6 cy l 4  c y l 6  cy l

090 6  cy l 6  cy l 6  cy l

490 ,5  ,  1849 ,2-zzoo

_ I e8o _1. I  2oo
L o w  w a t e r  t e m p e r a t u r e

] c u t - o u t  b u l b  l o c a t i o n

e

T u b e  p u l l  s p a c e

. ^  |  r ^

i l I  È . lË-- ls
. . r l  ? C t  X

30HR/HS 100,  110,120
Water in let  and out let .
f lange connect ion
PN 16  DN 125  (NFE 29  283)
8 holes @ 210

C o n t r o l  t h e r m o s t a t
b u l b  l o c a t i o n

L-- ,!-....-- 2027
s 4 o  \  L o w  w a t e r  t e m p e r a t u

2450' a ï  ^ ^ ^  c u t - o u t b u l b l o c a t i o n

, ? o +
I  U O e  p l r  l l  : : <  i P o w e r  w i r i n g  2 x 6  9 7
s p a c e  1  8 5 8  +

( ) l

$* r.j_ +
I

e t  . '  l
I

W a t e r  r n l e t  O  3 "
S c h  4 0  o u r s r d e  0  8 9
W a l l  t h i c k n e s s  5 , 5

C o n t r o l  c i r c u i t  Q  4 1

ffi 6
o)
rl)
o

I

38 ',r 384

1  3 0 r

Dra in  @ %"
S A E
c o n  n e c t t o n

Un i t  Càmp  r c;t t

6 holes 025A

c á - p .  à C"*p +
1 0 0 6  c y l 4 cy l 6  c y l 4 cyl

1 1 0 6  c y l 6 cy l 6  cy l 4 cyl

120 6  cy l 6  cy l 6  cy l 6 cy l

/  T u b e  p u l l  s p a c e

i-zs7o.',
l-,/: tF r

3oHR/HS 140,160 *R*B
N i - L o w  w a t e r  t e m p e r a t u r e

c u t - o u t  b u l b  l o c a t i o n

Dra in  @ 
' l  "

G A S

F l a n g e P N l 6 D N l 5 0
( N F E  2 9  2 8 3 )
B ho les  b  22  on  one 0  24O

P o w e r  s u p p l y

6 % "

c t i o n

|...
N

) c r )
r - $

I
l

r u l l  s p

I
I t
t 9
t :
I

i
i l
t ir l

I

3 8 1  t 2 6 5 . 5

848
6 holes O zs.4" l

Drain @ y'a" 234

38 1  854

n 3oHR only



Dimensions (mm)
3oHR/HS 070,080,090

T u b e  p u l l  s p a c e  1 6 9 1

P o w e r  r e d u c t i o n

s o l e n o r d

W a t e r  r n l e t  0  3 "
S c h  4 0  0  8 9
W a l l  t h i c k n e s s  5 . 5

W a t e r  i n l e t  0  2 "
S c h  4 0  0  7 3
W a l l  t h i c k n e s s  5 , 1

L o w  w a t e r  t e m p e r a t u r e
c u t - o u t  b u l b  l o c a t i o n

'  T u b e  p u l l  s p a c e

W a t e r  i n l e t  a n d  o u t l e t ,  f l a n g e  c o n n e c t t o n

PN 1  6  Dr \ r  100(NFE 29  2831
S h o t e ó l B o n e Ó t 8 0

ó J

_  P o w e r  s u p p l y

Drarn b t lo"

W a t e r  o u t l e t  0  3 "
S c h  4 O  O  D . 8 9

' W a l l  t h i c k n e s s  5 . 5
í o  

- - t r  r P
' n l  l ' :  u 1  N. ^ l  i  ' n  

' N

: 1  t N  . à  I e
i à  , < o  r ó  '

I
o

I
I

i

| r ) N
Í'- N

Y r t
( !  

|

t Lr

3 1 7 5e
6  h o l é s
o 25,4

W a t e r  o u t l e t  0  2  : "
5Cn {+U OUts tde  {d  /J
W a l l  t h i c k n e s s  5 ,  1

U n i t C o m p .  1 C o m p . 2 C o m p  3

070 4 cy l 4 cyl 6  c y l

080 6  cy l 4  cy l 6  c y l

o90 6  cy l 6  cy l 6  c y l

3oHR/HS 100 ,110 ,120

L o w  w a t e r  t e m p e r a t u

c u t - o u t  b u l b  l o c a t i o n

Water in let  and out let ,
f lange connect ion
PN 16  DN 125  (NFE 29  283)
8 holes A 210

O u t l e t

6 holes @25,4

Un i t C o m p .  1 C o m p . 2 C o m p . 3 C o m p . 4

1 0 0 6 cy l 4  cy l 6  cy l 4  cy l

1 1 0 6  cy l 6 cy l 6  cy l 4  cy l

120 6 cy l 6  cy l 6  cy l 6  cy l

Cont ro l  c i rcu i l  Q 41

ffi
W a t e r  r n l e t  0  3 "
S c h  4 O  o u t s i d e  0  B 9
W a l l  t h i c k n e s s  5 , 5

: ! l
N L

2844
s l 1  I

D r a t n  O  % "
S A E
c o n  n e c t i o n
____----Tl
^ ^ ^  r _  2 g g
J O Z , 5  I

I
I

T u b e  O u l l  1
s p a c e

1 8 5 5  
I

3OHR/HS 140,160 *R*31 2qsg
( \  - l

C o n t r o l  c r r c u i t  0  4 f ,

. ,  25  , /
I  i  uoe PUl l  - -  - - .1-  / /

l , /
s p a c e  2 7  1 O  

' ,  
Z

L o w  w a t e r  t e m p e r a t u r e
c u t - o u t  b u l b  l o c a t i o n

D r a i n  0  1  "
G A S

D r a t n  O  % "
S A E
con nec t ion

. /  t-  -
r-. I

.  J  N I

"'-) 
(D I_ ; , , _ ? J
I

F l a n g e  P N  | 6  D N  I  5 0
( N F E  2 9  2 8 3 I
8 holes O 22 on one b 24O

B 3
P o w e r  s u p p l yC o n t r o l  t h e r m o s t a t  L l u l b  l o c a t | o n

P o w e r  w i r r n g  2 x b  9 7  O n - o f f  s w i t c h
C o n t r o l  c i r c u i t  b r e a k e r

-  
t t  Dratn Q Lo"

6  h o l e s  O  2 5 . 4  l
1 3 8 4  I  1 3 8 4-,-

[-l 
3oHR onty



i Selection Procedure
i (with examPle)

Dete rm ine  t he  un i t  s i ze  and  ope ra t i ng
condi t ions requi red to  meet  the g iven

capac i t y  a t  t he  g i ven  cond i t i ons :

G iven

H T I  =

Q!!ee1!y ?q7-|! ryi 40 0oo !e!!t
L_eeylng {,illqd ryatgl !9!1PIrq!!!f e

Chi l led water  r ise

c.. i l tg *at . ienter iÁíG-p"r" iut"  z ióc 
:

7 0 c

6 0 c

F o u l i n g  f a c t o r
(coo le r
alq colqe_1qerl

Solu t ion
Mode l  3OHR (w i th
condenser ) .
From the  ra t i ng  cu rves  se lec t  a  un i t
wh i ch  de l i ve rs  t he  requ i red  coo l i ng  o f

267 ,44  kW (23O OOO kca l , / h )w i t h  a
l eav ing  ch i l l ed  wa te r  t empera tu re  o f  7oC

and  mee t i ng  t he  cond i t i ons  above .  F rom
the  cu rves ,  t he re  a re  two  poss ib l e  un i t s :

3 0 H R  O 9 O  o r  3 0 H R  1 O O .  F i n a l  u n i t
se lec t i on  shou ld  be  based  on  p resen t  and
fu tu re  j ob  requ i remen ts  and  t he
economics  o f  t he  j ob .  Fo r  t h i s  examp le ,  a
O9O un i t  i s  se lec ted .  F rom the  re l evan t
cu rves ,  r ead  o f f  t he  f o l l ow ing .

a  l t e rna t i ve l v
o ,BB t  0 - .  . ro  

9  
, ï  

o ; , ' .  ( kca t  h  )
O , O O O 1  m z h o C , k c a t  H T t  :  

- l - j  
1 0  3

r c  r e w

w a t e r  c o o l e d  o c  ( k c a t i h ) +  [ 8 6 0  N  ( k w t  , ^ - 3' t u  "

Or-,' (kW)

1 , 1 6 3  ( t .  -  t " * )

o c ( k w ) + N ( k w )

1 , 1 6 3  ( t "  -  t " * )

267,44 + 62,5

1  , 1  63  l 3B  -  271

329,94 : 25,8
1 2 , 7 9

t  - f
r c  ( e w

23O OOO + (860 62,51
1 0 - 3

3 8 - 2 7

= 283 75o .  1o- 3 = 2s,B
1 1

This  fac tor  o Í  25,8  cuts  the fou l ing fac tor
cu rve  o f  O ,8B-10 -4  m2oc  t 'W  a t
1  O ,3m3 , / s .1  O  

-3  (O ,OOO 1  m2hoC/  kca l  a t
37m3 /h l .
The water  s ide pressure drops are taken
f rom the pressure drop curves:

Condense r :

1  6 , 6  k P a  a t  1  0 , 3 m 3  / s . 1 O - 3  o r  1  , 7  m  W G
fo r  a  coo l i ng  wa te r  quan t i t y  o Í  37  m3 /h .

The leav ing condenser  water  temperature
i s :

Or. 'r  (kW)
+ - + - L
t l w  r e w

4 1 8 6  G  ( m 3  s )
J Z V , Y +

L E G  E N  D :
G -  Wate r  f l ow  ra te  1m3 /s ;  m3  /h  )
H T I  -  H e a t  t r a n s f e r  i n d e x
N  -  C o m p r e s s o r  m o t o r  p o w e r  i n p u t  ( k W )

O c  C o o l i n g  c a p a c i t y  ( k W ,  k c a l ' h  )
Or , , .  -  Condenser  hea t  re jec t i on  (kW;  kca l  h )
t c  -  C o n d e n s i n g  t e m p e r a t u r e  ( o C  )
t " *  -  E n t e r i n g  w a t e r  t e m p e r a t u r e  ( t C  )
t . *  -  L e a v i n g  c h i l l e d  w a t e r  t e m p e r a t u r e  ( o C  )
t i r ,  -  L e a v i n g  w a t e r ,  t e  m p e r a t u r e  ( '  C  )
t s  -  S a t u r a t e d  d i s c h a r g e  t e m p e r a t u r e  ( o C  )
À t  -  T e m p e r a t u r e  d i f f  e r e n c e  ( o C  )

3 O H S  M o d e l s  ( w i t h o u t  c o n d e n s e r )
Excep t  fo r  coo l i ng  wa te r  ca l cu la t i ons
proceed as above. For appl icat ion detai ls
of  remote condensers,  consul t  re levant
l i te rat  u re.

Ratings correction
Rat i ngs  cu rves  a re  based  on  60C  ch i l l ed
wa te r  r i se  ( su i t ab le  f o r  3oC  to  8 ,5oC  r i se

w i thou t  ad jus tmen t  ) .  0 ,OOO1 m2h  oC lkca l

f ou l i ng  f ac to r  i n  coo le r .  B ,3oC  subcoo l i ng
and  R22 .

On  3OHR un i t s ,  B ,3oC  subcoo l i ng  occu rs
a t  16 .7oC  A t  ( condens ing  t empera tu re
m inus  en te r i ng  condense r  wa te r
t empera tu re ) .

l f  t he  un i t  i s  se lec ted  a t  cond i t i ons  o the r
than  1  6 ,7oC  A t ,  use  t he  ra t i ngs
correct ion curve (see Page 29) .

l f  A t  i s  a b o v e  1 6 , 7 o C ,  a d d  t h e
correct ion fac tor  to  the ra t ings.

l f  A t  i s  be low  16Jo  C ,  sub t rac t  t he
co r rec t i on  f ac to r  f  r om the  ra t i ngs .

3OHS un i t s ,  ma tched  w i t h  remo te
condense rs  wh i ch  have  g rea te r  t han
( l e s s  t h a n ) t h e  B , 3 o C  s u b c o o l i n g  i n  t h e
ra t i ngs ,  have  an  i nc reased  (dec reased )
system capac i ty .

To  ad jus t  t he  ra t i ngs ,  mu l t i p l y  t hem by
0 ,94 ;  t hen ,  ad jus t  t h i s  r esu l t  upwards  by
O,75% fo r  each  oC  o f  ava i l ab le  subcoo l i ng
( i f  s u b c o o l i n g  i s  l a r g e r  t h a n  O o C ) .

N O T E
; J : :  _ : j \ ' .  j  l l _ i . _ : l  . . . A l F R
-  

= : . ' : - . 3 ^ i - - . : r ! , .  -  . r . i E u  I -  : \ : ' l c  c
D L E * S =  C O ' ' , ' A C  :  .  -  =  F A C I O R \

Mode l

C o o l i n g
gapgcl]y Q 267 ,44 kW; 230 OOO kcal, 'h

Leav lng ch l led water  temperature t1 . *  7oC

Sa tu ra ted  d i scha rge  t empera tu re  t s  3B ,80C

30HR 090

3 B , O O C

6 2 , 5  k W

C o n d e n s i n g  t e m p e r a t u r e  t . '

C o m p r e s s o r  m o t o r  P o w e r  i n P u t  N

The  condens ing  t empera tu re  mus t  be  a t
l eas t  l  OoC h ighe r  t han  t he  coo l i ng  wa te r
en te r i ng  t empera tu re  i n to  t he  condense r ,
i n  o rde r  t o  ma in ta in  a  reasonab le  wa te r
quan t i t y  and  ensu re  a  good  hea t
evacua t i on .  The  requ i red  condense r
wa te r  quan t i t y  mus t  be  de te rm ined  as
fo l lows:

' C o n d e n s i n g t e r n p e r a t u r e  s a t u r a t e d

d i s c h a r g e t e m p e r a t u r e  O , B ' C

z l

= 2 7

:  3 4 , 7 4 C

a l te  rn  a t  i ve l y

+ - + - !
r l w  ( e w

: 2 7 +

:  34 ,7oC

4 1 B O  1 O , 3 m 3 , ' s  1 O - 3

329,94

4 3 , 1 2

O n r  ( k c a l " h  )

G  ( m t l h )  1 0 3

283 750
37 000



i Selection Procedure
(with examPle)

Dete rm ine  t he  un i t  s i ze  and  ope ra t i ng
condi t ions requi red to  meet  the g iven

capac i t y  a t  t he  g i ven  cond i t i ons :

G iven

Qepecjlv- 3Q7.!!!W; z3,Q o0! !9q! l-'

Lgaui ry  cn i l lqO Wt ler  tg l lperat ! {g  7oq

Chiled rya'tel1lg_ qoc

Coo l i ng  wa te r  en te r i ng  t empera tu re  27aC

F o u l i n g  f a c t o r
(cooler
a n d  c o n d e n s e r )

0 , 8 8  1 0 - 4  m 2 o C / ' W
q , O O O 1  m 2 h o C / k c a l

So lu t i on
Mode l  30H  R  (w i t h  wa te r  coo led

c o n d e n s e r ) .
F rom the  ra t i ng  cu rves  se lec t  a  un i t

wh i ch  de l i ve rs  t he  requ i red  coo l i ng  o f

267 ,44  kW (23O OOO kca l , / h )w i t h  a
l eav ing  ch i l l ed  wa te r  t empera tu re  o f  7oC

and  mee t i ng  t he  cond i t i ons  above .  F rom

the  cu rves ,  t he re  a re  two  poss ib l e  un i t s :

3 O H R  O 9 O  o r  3 0 H R  1 O 0  F i n a l  u n i t
se lec t i on  shou ld  be  based  on  p resen t  and
f  u tu re  j ob  requ i remen ts  and  t he

economics  o f  t he  j ob .  Fo r  t h i s  examp le ,  a

O9O un i t  i s  se lec ted .  F rom the  re l evan t

cu rves ,  r ead  o f f  t he  f  o l l ow ing .

Mode l  3OHR O90

Coo l i ng
capac i ty  O.  267 ,44 kW; 23O OOO kcal 'h

Leav ing  ch i l l ed  wa te r  t empera tu re  t 1 . *  7oC

Sa tu ra ted  d i scha rge  t empe  ra tu re  t s  3B ,80C

Condens ing  t empera tu re  t c '  3B ,OoC

Compresso r  mo to r  power  rnpu t  N  62 ,5  kW

The  condens ing  t empera tu re  mus t  be  a t
l eas t  l  OoC h ighe r  t han  t he  coo l i ng  wa te r
en te r i ng  t empera tu re  i n to  t he  condense r ,
i n  o rde r  t o  ma in ta in  a  reasonab le  wa te r
quan t i t y  and  ensu re  a  good  hea t
evacua t i on .  The  requ i red  condense r
wa te r  quan t i t y  mus t  be  de te rm ined  as
fo l l ows :

' C o r - r c l e r r s  ' r g  t e m p e r a t r . r r e  '  s a t u r a t e d
d i s c n a r g e  i e m p e r a t u r e  O  B C C

H T I  =
ohr  (kw)

1 , 1 6 3  ( t .  -  t " * )

o c ( k w )  + N ( k w )

1 , 1 6 3  ( t "  -  t " * )

267,44 + 62,5

1  , 1 6 3  ( 3 8  -  2 7 1

: 329,94 : 25,8
1 2 , 7 9

a l ternat ive ly

O n . ( k c a l l h )  - ^  ^
H T I  =

+  - t
!c  rew

:  oc  ( kca l l h )+  [ 860  N  ( kW) ]  
19  .

t c  -  t " *

230 OOO + (860 62,51
1 0 -  3

=  3 4 , 7 4 C

a l te rn  a t  i ve l y

r - + - . 1 -
t l w  r e w

= 2 7 +

:  34,7oC

3 8 - 2 7

:  2 8 3 7 5 o . 1 o - 3  =  2 5 , 8' t 1

This  fac tor  o f  25,8  cuts  the fou l ing fac tor
cu rve  o f  0 .88 -1O-4  m2oc  /W a t
1 O,3m3ls .1  O 

-3  (O,OOO 1 m2h"C/  kca l  a t
3 7  m 3  / h \  .
The water  s ide pressure drops are taken

f rom the pressure droP curves:

Condense r :

1 6 , 6  k P a  a t  1 O , 3 m 3  / s . 1 O - 3  o r  1  , 7  m  W G
fo r  a  coo l i ng  wa te r  quan t i t y  o f  37  m3 /h .

The leav ing condenser  water  temperature
i s :

06 ' -  ( kW)
+ -.1-

t l w  t e w
4 1  8 6  G  ( m 3  ' s )

329,94

= 2 7

4 1 8 6  1 0 , 3  m 3 / s  1 O - 3

329,94

4 3 , 1 2

Or , , .  ( kca l rh  )

G ( m 3 . / h ) . t O '

283 750
37 000

L E G E N D :
G -  Wate r  f l ow  ra te  (m3  

"s ;  
m31h  )

H T I  -  H e a t  t r a n s f e r  i n d e x
N  - C o m p r e s s o r  m o t o r  p o w e r  i n p u t  ( k W )

O :  - C o o l i n g  c a p a c i t y  ( k W ;  k c a l  h )

O ^ ,  - C o n d e n s e r  h e a t  r e i e c t i o n  ( k W ;  k c a l  h )

t -  - C o n d e n s i n g  t e m P e r a t u r e  ( ' C )

t . u ,  -  E n t e r i n g  w a t e r  t e m p e r a t u r e  ( c C )

t  , , "  -  L e a v i n g  c h i l l e d  w a t e r  t e m p e r a t u r e  ( o C  )
:  , . .  - L e a v i n g  w a t e r ,  t e m p e r a t u r e  ( c ' l )

i .  -  S a t u r a t e d  d i s c h a r g e  t e m p e r a t u r e  ( o C  )
^  

t  - T e m p e r a t u r e  d i Í f e r e n c e  ( t C )

3OHS Models (wi thout condenser)
Except for  cool ing water calculat ions
proceed as above. For appl icat ion detai ls
of  remote condensers,  consul t  re levant
l i te ra tu re .

Ratings correction
Rat i ngs  cu rves  a re  based  on  60C  ch i l l ed
wa te r  r i se  ( su i t ab le  f o r  3oC  to  8 ,5oC  r i se

w thou t  ad jus tmen t ) ,  O ,OOO1 m2hoC/kca l

f  ou l i ng  f ac to r  i n  coo le r ,  B ,3oC  subcoo l i ng

and R22.

O n  3 O H R  u n i t s ,  B , 3 o C  s u b c o o l i n g  o c c u r s
a t  16Jo  C  A t  ( condens ing  t empera tu re
m inus  en te r i ng  condense r  wa te r
t empera tu re ) .

l f  t he  un i t  i s  se lec ted  a t  cond i t i ons  o the r

than  1  6 ,7oC  A t ,  use  t he  ra t i ngs

correct ion curve (see Page 29) '

l f  A t  i s  above  16 f  oC ,  add  t he

correct ion fac tor  to  the ra t ings '

l f  A t  i s  be low  16Jo  C ,  sub t rac t  t he
co r rec t i on  f ac to r  f  r om the  ra t i ngs .

3OHS un i t s ,  ma tched  w i t h  remo te
condense rs  wh i ch  have  g rea te r  t han
( l e s s  t h a n ) t h e  B , 3 o C  s u b c o o l i n g  i n  t h e

ra t i ngs ,  have  an  i nc reased  (dec reased )

system caPaci tY.

To  ad jus t  t he  ra t i ngs ,  mu l t i p l y  t hem by
O,94 ;  t hen ,  ad jus t  t h i s  r esu l t  upwards  by

O l5% fo r  each  oC  o f  ava i l ab le  subcoo l i ng
( i f  subcoo l i ng  i s  l a rge r  t han  O  r  C  ) .
'.. or E
: 3 R  L E A V I i T G  . i I L L E D  \ \ / A I : T
- = r . i P E R A T 1 . , ? f  r t  r F l G i ' E :  - : : . . i r l  

1 O ' C .
t r I - E A S E  C O N T A C T  T H  E  F A C - | C  R Y2 7



Condenser capacity 3OHR 040-060
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Condenser capacity 3OHR O7O-O9O
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Condenser capacity SOHR 100-160
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Rating curues 3OHR/HS O2O
S u b c o o l i n g  B , 3 o C

1 4

1 3
t 3

60 000 - 70
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I \ 4 P O R T A N T  N O T E
\ . ' f  ax imum ts
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3 0 H S  s t a n d a r d  u n i t s  -  6 3 ' Cr 9
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Rating cuníes 3OHR/HS O3O

S u b c o o l i n g  8 , 3 ' C
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Rating curues
S u b c o o l i n c t  B , 3 o C

3oHR/HS O40
I M P O R T A N T  N O T E
M a x i m u m  t .
3 O H  R  s t a n c l a r c l  u n i t s  4 9  C
3 0 H  R  u n i t s  f o r  h e a t  r e c l a i m  d u t y  -  5 7 c  C
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Rating curues
S u b c o o l i n q  B , 3 o C
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Rating curues
S u b c o o l i n g  8 . 3 - " C
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Rating curues
S u b c o o l i n q  B , 3 u C
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Rating curves 3OHR/HS O8O
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Rating cuníes

S u b c o o l i n g  8 , 3 " C
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Rating curves

S u b c o o l i n q  B  3  r C
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Rating cuníes 3OHR/HS 11O

S u b c o o l r n g  8 , 3 ' C
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Rating curves 3OHR/HS 12O
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Rating curves 3OHR/HS 14O
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Rating curves SOHR/HS 160
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Pressure drop in the condenser SOHR O2O'O3O
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Pressure drop in the condenser SOHR 040-160
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Pressure droP in the evaporator
3oHR/HS O20,O30
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Pressure drop in the evaporator
3oHR/HS 040-160
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Ratings correction curue
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Electrical data
L E G E N D
F L A  F u l l l o a d  a m p s
I C F  M a x i m u m  i n s t a n t a n e o u s  c u r r e n t  f l o w

d u r i n g  s t a r t i n g  ( a n y  p o i n t  i n  t h e
s t a r t i n g  s e q u e n c e  w h e r e  t h e  s u m  o f
L R A  f o r  t h e  s t a r t i n g  c o m p r e s s o r  p l u s
F L A  f o r  a l l  o t h e r  r u n n i n g  c o m -
p r e s s o r s  i s  m a x i m u m )  ( A )

l C l  M a x i m u m i n c r e m e n t a l c u r r e n t i n r u s h
( L R A  o f  t h e  l a r g e s t  c o m p r e s s o r
m o t o r )  ( A )

L R A  L o c k e d  r o t o r  a m o s .
M T A  M u s t  t r i p  a m p s .
W S A  W i r e  s i z i n g  a m p s .  T o  s i z e  w i r e s  i t  i s

cus tomary  to  take  125% o f  the  la rges t
moto r  FLA p lus  100% o f  the  FLA fo r
t h e  o t h e r  m o t o r  i n  t h e  c i r c u i t  ( o r

u n i t  -  3 0 H R ,  H S  0 4 0 / 0 5 0 / 0 6 0 ) .

*  O n e  t e r m i n a l  b l o c k  f o r  e a c h  c i r c u i t  o n
3  and  4  compresso r  un i t s .  WSA
va lues  on  t he  l e f t  a re  f o r  c i r cu i t  1 ,
t hose  on  t he  r i gh t  a re  f o r  c i r cu i t  2 .
On  3  and  4  compresso r  un i t s ,  whe re
on l y  one  va lue  i s  shown ,  WSA i s  f o r
each  c i r cu i t .
* *  Compresso r  mode l  p re f i x  l e t t e r s :
B , J :  h a v e  o n e  u n l o a o e r
A ,  F : n o  u n l o a d e r
K : h a s  t w o  u n l o a d e r s
A l l  m o t o r s  h a v e  s o l i d - s t a t e
p r o t e c t i o n .

Nominalvo l tage (V-  ph -  Hz l 230-3-50 400-3-50 Compressor  06  E i r

Network voltage (V) 220-240 380-415 Circu i t  1 Ci rcu i t  2
Vol tage l imi ts  Íor
satisíactory
operat ion (V) 1 98-264 342457 Compressor  number
M o d e l 3 0 KW WSA * t c F t c lr c l wsA * t c F
H R  O 2 O

o30
040
050
060

070
080
090
1 0 0
1 1 0
120
1 4 0
1 6 0

1 7 , 4
2 7 , O
43 ,5
44,4
54 ,0

6 1 , 8
1 1  , 4
8 1 , 0

98 ,4
1 0 8
133,2
1  58 ,4

6 1  , 2 5
: J Ó , 2

1 3 8
101
1 7  6 , 5

1  ' 10 ,5  98
147  98
1 7  6 , 5  9 8

t + t

116 ,5  147

214,5
245

3 9 1
3 9 1
420,5

3 9 1
469 ,5
499
5 1 8
548
5 7 1 , 5
7 7 3
834

342
342
342

342
342
342
342
342
342
507
507

234
234
249,5

234
278,5
294
307 ,5
323
338 ,5
447
484

81 50
B 1  5 0
J 1 7  5
B 1  5 0
J 1 7 5
J 1 7 5
J 1 7  5
J  2 9 9

8 1  5 0
8 1  5 0
J l 1  5
F 1 7  5
t -  |  / c

F 1 7  5
F 1 7  5
t 1 7  5
t17  5
F 2 9 9
t299

4 1 5 0
4 1 5 0
t 1 7  5
F l 7  5
F299

J b , l 5

8 1
84 ,5

1 0 0

65 ,5  55 ,5
84 ,5  55 ,5
1 0 0  5 5 , 5

84,5
1 0 0  8 4 , 5

1 0 0
123
l . + z

B 1  5 0
K 1 7 5

205 J265
205 J175
205  J1  75

205 81 50
205 J1 75
205  J175
2 0 5  J 1 7 5
205 J175
205  J175
295 J299
295 J299

ffi

HS O20
030
040
050
060
070
080
090
1 0 0
1 1 0
120
1 4 0
1 6 0

/ 1 , 2 5

1 0 7  , 5
1 5 6
1 6 4 , 5
t q < h

128 107,5
1  6 4 , 5  1 0 7 , 5
1  9 3 , 5  1 0 7 , 5

1 6 4 , 5
1 9 3 , 5  1 6 4 , 5

^ a 1
z J l

2 7 2

4 1  , 2 5
6 5 , O
8 4 , 5
9B
1 1 7

7 4  6 5
98  65

1 1 7  6 5

9 B
1 1 7  9 8

1 1 7

8 2 5 0
K275

205 J265
214 J275
214 J275
2 1  4  8 2 5 0
2 1 4  J 2 7 5
2 1 4  J 2 7 5
214  J275
214 J275
214 J275
295 J299
295  J299

2 0 , o
30 ,9
4 9 , 6
Á n q

6 1 , 8
to ,3
B 1 , B
92,7

1 0 1 , 8
1 1 2 , 7
123,6
150,2
1 7 6 , 8

399
423
452
423
509
538

566
595
624
800
870

342
3 6 6
5 0 0

5 0 0

3 6 6
J O O

366
366
3 6 6
507
507

238
247
266
247
299
J t ó

332
? R 1

370
468
502

B 250
8 2 5 0
J275

B  250
J275
J275
J 2 7 5
J  299

8 2 5 0
B 250

t ) - 7  R

F 2 7  5
F 2 7  5
t t / 5

t 2 7  5
t 2 t 5
F27  5
F 2 9 9
F 2 9  I

A250
A250

F275
F 2 9  9

Compressors

N o m i n a l v o l t a g e  ( V ) 230 400
N O T E
1 .  C o m p r e s s o r  m o d e l s  1 5 0 ,  2 5 0  a r e
4 - c y l i n d e r
2 .  C o m p r e s s o r  m o d e l s ' 1 7 5 ,  2 6 5  2 1 5  a n d
2 9 9  a r e  6 - c y l i n d e r
3 .  S t a r t i n g  s e q u e n c e  t r a n s f e r  s w i t c h :

M o d e l
30HR, HS 040-060 070-090 100-160

Network vo l tage (V) 220-240 380-41 5

Vo l tage  l im i t s  fo r
sat i  s factory operat ion (V) 1 98-264 342-457

Mode l Compressor
0 6 E

KW F L A LRA MTA FLA LRA MTA
Swi tch
p o s i t i o n

í - n m n r o c c n r  c t e r t i n- - , " H  " . -  .  g

s e q u e n r ) e

3 0 H  R
1 5 0
1 7 5
2 6 5
299

1 7 , 4
27
26,1
? q A

Á o

7 1
1 0 9

205
342
342
507

120
205
20s
295

J -  |

6 9  2 9
1  10  44 ,5
9 8  4 1

1  53 t  63

4 1
6 2
+ t

8B

1
2

1  3 - 2  1  3  4  2
2 - 3  1  2 - 3 - 4  1

3 0 H S
250
26s
275
299

zv
29 ,6
30 ,9
44,2

57
7 9
ë o

121

250
342
366
507

1 4 6
205
214
295

+ o
62
7 3
9 l

80 33
1 1 0  4 5
120t  52
1 70ï  69

4 .  F r o m  t h e  f  r o n t  o f  t h e  u n i t ,  c o m p r e s s o r s
a n d  c i r c u i t s  a r e  n u m b e r e d  f r o m  l e f t  t o
r i g  h t

ï  P r o t e c t e d  b y  7 - p o l e  s w i t c h .
S w i t c h  M T A  i s  h a l f  o f  t h e  c o m p r e s s o r
MTA.
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Sw i t ch  pos i t ion  1 Swi tch  pos i t ion  2

.:(,
.E

(g

C)

i

E
s

Opera t ing
cy l inders

I

(E()
i

s

Operat ing
cy l i nde rs

G

Circui t

1 l z
o
o

Circui t

1 2

Compressor Compressor

1 2 3 4 1 2 3 4

o20 1
2

50,0
1 0 0 . o

2
4

2
4

o30
1
2
3

3 3 , 3
o o , o

1 0 0 . 0

2
4

2
4

o40
1
2
3
4

3 7 , 7
4 6 , 5
8 1  , 2

1 0 0 . 0

4
o

I
1 0

4
6

4
.+

2 1  , 7
4 3 , 5
78 ,2

r  00,0

2
4
8

1 0
6
6

2

a
L

4

o50
1
2
3
4

40 ,0
60,o
80,0

1 0 0 , 0

4
o

8
1 0

4
o

4
6

4
4

20,o
40 ,0
8 0 , 0

1 0 0 , o

2

ó
1 0

6
o

2
4
2
+

o60
1
2
3
4

3 3 , 3
50,o
a ? ?

1 0 0 , 0

{+

o

1 0
1 2

4

4
o

o

o

3 3 , 3
6 n n

ó J , J

1 0 0 , 0

4
o

1 r \I U

1 2
o

6

4
6
A

6

070

1
2
3
4
5
6

t + , J

28,6
5 7 , 2
/  t , c

B 5 , B
1 0 0 , 0

2
4
ó

1 0
1 2
1 4

2
A

2
A

2
.+

^
A

h

1  4 , 3
z ó , o

/ t , c

1 0 0 , o

2
4
B

1 0
1 2
1 4

+

+

z

4
z
4
z
4

o

6
6
6

o80

1
2
3
4
5
6

3 7 , 5
6 2 , 5
7 5 , O
87 ,5

1 0 0 . 0

4
6

1 0
1 2
1 4
t o

A

+

6
+
6

-̂
A

6
6
6
o

I  z , c

50 ,o
62,5
8 7 , 5

1 0 0 . 0

4
8

1 0
1 4
t o

6
6

2
4
2
4
2
4

6
6
6
6

o90

1
2
3
4
5
6

2 2 , 2

t r t r  Á

6 6 , 6
B B , B

1 0 0 . 0

4
6

1 0
1 2
1 6
1 R

4

6
A

6
^
6

6
6

6
6
6
6

z z . z

6 6 , 6
B B , B

1 0 0 . o

A

6
1 0
1 2
1 6
1 B

6
6

4
o

4

6
4

6
6
6
6

Gapacity control

ffi

Pressure  L imi ts  re f r igeran t s i de Max imu  m ope ra t i ng
pressure  -  water  s ide

C o n d e  n  s e r
Serv ices des mines

T .U  V .
^ Í \ t  a a
n . t L u . v .

Test pressure
Bar  kg/cmz
5 0 , o  5 1 , o
3 2 , 5  3 3 , 1
3 0 , 6  3 1 , 2 5

C onde  nser

k g  c m 2

t / , 5- -  
a2

Max .  ope ra t i ng  p ressu re
Bar  kg/cmz
25.O 25,5
25,O 25,5
24 .5  25 ,5

B a r
a a
t t

Eva  po ra to r 1 0

E v a p o r a t o r
Serv ices des mines

T  U . V .
A . N . C . C .

1  3 , O  1 3 , 3
1  3 , 0  1 3 , 3
1 8 , 5  1 8 , 9

App rova l  no t  r equ i red
1  6 , 9  1 7  , 2
2 3 , 4  2 3 , 9

o

o
F'

=
cl
o

th

Swi tch  pos i t ion  1 Switch posi t ion 2

.Ë
o€
CL
o(,)
i
o
Ê
s

ï
o

Operat ing
cyl inders .:

(J
6

6(,
i€
E
s

Opera t ing
cy l inders

Circu it

r l z
Circui t

1 1 2

Compressor Compressor

1 2 3 4 1 2 3 4

100

1
2
3
4
5
6
7
8

20,o
3 0 , 0
50,o
60,o
70,o
8 0 , 0
90,0

1 0 0 , 0

4
6

1 0
1 2
1 4
1 6
1 8
2 0

4
6
4
6
4
6
4
6

4
4

6
6
6
6
6
6

4
4
4
4

1 0 , 0
20,o
40,0
50 ,0
60 ,0
70 ,o
90 ,0

1 0 0 . 0

2
4
8

1 0
1 2
1 4
1 8
2 0

6
6

2
4
2
.+

2
4
2
4

6
6
6
6
6
6

4

4
4
A

1 1 0

1
2
3
4
5
6
7
I

1B ,2
2 7 , 3
4 5 , 5
5 4 , 6
6 3 , 7
7 2 , 8
9 1  , O

1 0 0 , 0

4
6

1 0
1 2
1 4
1 6
2 0
2 2

4
6
4
6
4
6
4
6

6
6

6
6
6
6
6
6

4
I

4
.+

18 ,2
2 7 , 3
4 5 , 5
5 4 , 6
6 3 , 7
7  2 , 8
9 1 , 0

1 0 0 . 0

4
6

1 0
1 2
1 4
t o

2 0
2 2

6
6

4
6
+

6
4
6
A

6

6
6
6

b

6

;
.+

4
4

120

1
2
3
4
5
6
7
8

1 6 , 6
25,O
4 1  , 6
5 0 , 0
6 6 , 6
7 5 , 0
9 1 , 6

1 0 0 . 0

A

o

1 0
1 2
t o

1 8

2 2
2 4

4
6
4
6
4
6

6
6
6

6
6
6
6
6
o

:
b

6
6
6

1 6 , 6
25,O
4 1 , 6
50 ,0
6 6 , 6
75 ,O
9 1 , 6

1 0 0 , 0

4
6

1 0
1 2
1 6
1 B
2 2
2 4

6
6

4
b

4
b
A+

b
A

6

b

b

o

o

o

o

6
6
6
6

140

1
2
3
4
5
6
7
I

1 9 , 0
28,4
46,5
5  7 , O
6 9 , 0
7 8 , 6
9 1  , 0

1 0 0 , 0

Á
6

1 0
1 2
1 6
1 B
2 2
z +

6
4
6
4
6
4
6

6
6

6
6
6
h

6
b

6
6
6
6

14 ,3
2 1  , 5
43 ,0
50 ,0
6 4 , 5
7 1  , 5
9 2 , 5

1 0 0 , 0

4
6

1 0
1 2
1 6
1 8
2 2
z +

6
6

4

4
6
4
b
A

6

6
6
6
6
6
6

:
D

6
6

1 6 0

1
2
3
4
5
6
7
I

1  6 , 6
25,O
4 1 , 6
5 0 , 0
6  6 , 6
7  5 , 0
9 1 , 6

1 0 0 . 0

4
6

1 0
1 2
t o
1 8

2 2
z +

4
6
4
6
4
6
+

6
6
6

;
b

6

o

o

6
6
6
6

1 6 , 6
25,O
4 1 , 6
50 ,0
b b ,  o

7  5 , 0
9 1  , 6

1 0 0 , 0

4
6

1 0
1 2
t o
1 8

2 2
. Az +

6
6

4
6
4
6
A+

6
4
6

;
h

6
6
6

6
6
6
6
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Gontrol sequence

Con t ro l  c i r cu i t  Power  i s  230  vo l t s ,

supp l i ed  f r om sepa ra te  sou rce '  C rankcase

hea te rs  a re  i n  con t ro l  c i r cu i t ,  ahead  o f  t he
"S ta r t -S top "  sw i t ch ;  t heY  a re  a lwaYs

ope ra t i ona l  as  l ong  as  t he  con t ro l  c i r cu i t
power  swi tch is  on.  They are not  a f f  ec ted

i f  un i t  shuts  o f f  by  safe ty  dev ice act ion.

A l l  u n i t s ,  3 O H R ,  H S  O 2 O - 1 6 0  h a v e

m u l t i p l e - s tep  t empera tu re  con t ro l l e r ,
f  ac to r y  se t  t o  ma in ta in  capac i t y  con t ro l

v i a  re tu rn  ch i l l ed  wa te r  t empera tu re .

30HR,  HS  020 -030  un i t s  a re  respec t i ve l y

equ ipped  w i t h  a  2 ,3  s tep  t he rmos ta t .
3OHR,  HS  O4O-160  have  a  f ou r  s teP

t e m o e r a t u r e  c o n t r o l l e r  a n d  a n  u n l o a d e r

o n  e a c h  c o m p r e s s o r .  O n  u n i t s  3 O H R ,  H S

070-160 the capac i ty  cont ro l  system

inc ludes  a  ch i l l ed  wa te r  t empera tu re

con t ro l l e r ,  a  s tep  con t ro l l e r  and  so leno id

ope ra ted  cY l i nde r  un loade rs  on

c o m p r e s s o r s  n o .  1  a n d  2 .  3 0 H R ,  H S

O2O-O3O un i t s  have  a  f used  con t ro '

c i r cu i t  A l l  o the r  un i t s  have  one  doub le -

po le  c i r cu i t - b reake r  wh i ch  se rves  as

con t ro l  c i r cu i t  Power  sw i t ch '

Un i t s  30HR,  HS  O2O-O30 :
3 O H R ,  H S  O 2 O  h a v e  o n e  f o u r  c Y l i n d e r

compresso r  w i t h  one  so leno id -ope ra ted
c y l i n d e r  u n l o a d e r .  3 0 H R ,  H S  0 3 0  h a v e

one  s i x  cv l r nde r  compresso r  w i t h  two

and wir ing

P o w e r  s u p P l Y

N O T  E S
' l  

\ & r r r n g  a ' r C 1  p i 1 ; i r t , - l  S f l O \ ' ^ J r l  a r c  c 1 t , ; r l r : r a l

l t o i n t s  o f  c o t r n e c t i o '  g L r  i c l e s  o r r i y  a n c l  a r e l

n o t  i n t e n c l e c l  t o  l t e  t . s . r c i  o r  t o  i r r c l L r c J r :  a i l

d e t a i l s  f o r  a  s p e c r f r c  ' ' s t a l l a t i o r r

so leno id -ope ra ted  un loade rs .  l f  t he

tempera tu re  con t ro l l e r  i s  ca l l i ng  f o r

coo l i ng ,  t he  comPresso r  w i l l  s t a r t

immed ia te l y .Then  the  t ime r  mo to r  (TM)

w i l l  s t op  and  t he  mu l t iP le  s teP

tempera tu re  con t ro l l e r  (TC  )  w i l l  t ake

ove r  t o  cyc le  compresso r  on  and  o f f  and

load  o r  un load  cY l i nde rs  i n  t he

compresso r  t o  con t ro l  t he  sYs tem

capac i t y  i n  r esPonse  to  l oad
reo  u i r emen ts .

Un i t s  30HR,  HS  040 -060 :
l f  t he  t empera tu re  con t ro l l e r  i s  ca l l i ng  f o r

coo l i ng ,  no .  1  compresso r  w i l l  s t a r t

i m m e d i a t e l y  a n d  n o . 2  c o m p r e s s o r  w i l l

s t a r t  1B  seconds  a f t e r ,  i f  r equ i red  by  l oad

d e m a n d . T h e n ,  t h e  t i m e r  m o t o r  ( T M ) w i l l

s t op  and  t he  f ou r  s teP  temPera tu re
con t ro l l e r  (TC)  w i l l  t ake  ove r  t o  cyc le

compresso rs  on  and  o f f  l oad  o r  un load

cy l i nde rs  i n  each  compresso r  con t ro l

sys tem capac i t y  i n  r esponse  t o  l oad

requ i remen ts

U n i t s  3 O H R ,  H S  O 7 O - 1 6 0 :
l f  t h e  t e m p e r a t u r e  c o n t r o l l e r  i s  c a l l i n g  f o r

coo l i ng ,  i t  ac tua tes  t he  s tep  con t ro l l e r '

A24 -vo l ï  t r ans f  o rmer  i n  t he  s teP

con t ro l l e r  p rov ides  Power  t o  a  l ow

vo l t age  mo to r  w i t h  w i r - r d i ngs  f o r  r o ta t t ng

a  c a m s h a f  t  c l o c k w r s e  a n d  c o u n t e r -

c l ockw ise .  Fac to ry - se t  cams  ope ra te  l oad

sw i t ches  wh i ch  s ta r t  o r  s top  compresso rs

and  l oad  o r  un load  cy l i nde rs .  When  un i t
i s  l oad ing  o r  un load ing  ( respec t i ve l y ,
counter -c lockwise or  c lockwise ro ta t ion
o f  t he  camsha f t  d r i ve  mo to r ) ,  each  ch i l l ed
water  temperature cor responds to  a
pos i t i on  o f  t he  camsha f t .  Camsha f t
ro ta t ion is  l imi ted in  each d i rect ion by
l im i t  sw i t ches .

A recyc le  re lay in  the s tep cont ro l ler

ensures that  the camshaf t  w i l l  ro ta te
c lockw ise  ( i n  t he  un load  d i r ec t i on )  t o  t he

correct  pos i t ion to  begin  the compressor

s tar t ing sequence at  in i t ia l  s tar t -up or

af ter  a  power  in ter ruPt ion.  Af ter

complet ion o f  the reset  cYc le .  the
camshaf t  ro ta t ion changes to  counter -
c lockwise and the compressor  s tar t ing

sequence  beg ins .

Compressors  s tar t  one at  a  t ime at  br ie f

i n te r va l s  un t i l t he  l oad  demand  i s

sa t i s f i ed .  A f t e r  comp le t i ng  t he  s ta r t t ng

sequence ,  t he  con t ro l l e r  w i l l  s t op  and

s ta r t ,  un load  and  l oad  compresso rs  t o

ma in ta in  un i t  coo l i ng  capac i t y  t o  sa t r s f y
l oad  requ i remen ts .  Fac to ry  cam se t t i ngs
on the s teP cont ro l ler  Protect
compresso rs  aga ins t  r ap id  cyc l i ng .  On

resump t i on  o f  Power  a f t e r  Power
f  a i l u re ,  a l l  un i t s  w i l l  r es ta r t  au toma t i ca l l y
u n d e r  s e q u e n c e  s t a r t r n g  c o n t r o l .

a  _  F t r s e c i  c l t s c o t l t l e r : t
c  "  S t a r t e r P o ' , v e r  

w i r i r r g
C o r l t r o l  v v i r l r ) c l

E x p a  n s i o n  t a  n  k

Typical piping
T o  a n d  f r o m
c o o l t n g  t o v / e r

R o o m  t h e r m o s t a t

C h i l l e d  w a t e r

2 .  A i l  l n r i r i n c l  n r t i S t  r r  ( r r r r l ) 1 y  ! / " ' l i l l  , i i . r 1 l i i c . , r l l r ,

l O C a l , r r r r l  r r . r t . r ' ; , , 1 ,  ,  : , . >

A i r  h a n d l i n c l

u  n i t

3  A l l  p i p i n l l  n r r - r s t  í o l i o . ' .  s i a r l ( i . l Í c 1  1 1  1 l  t

i e c h n i c l  u e s  R e Í e r  t o  C a r r i c r  S y s ; t r : i r r
D r : s i r t n  M a n u a l Í o r  c l e i a  l s

Le  Compresseur  F r igo r i f  i que ,
O 1  1 2 0  M o r r t l u e l .  F r a n c e  T e l  ( 7 8 )  0 6  0 2  2 5

M a n u Í a c t u r e r  r e s e r v e s  i ^ e  r r g n t  t o  c f r a r r g e

a n y  o r o d u c ' s n e C t t r c a t  e  5  7 ' ' 1 1 9 r ' t  r o t ' r : e

F r o m  N e w

c  C a r r c o r  L r m r t e d .  L o n C o ^  1 9 7 8

S A
T e l e x  3 4 O 6 O g  3 4 0 6 3 4

S t , p p  r e C  c y

O r d e r  N o . 1 3 0 4 2 ,  J u n e  1 9 7 8
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